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Mporpamma aucumnnmHbl "HayvanbHblli Kypc Matematnkn'; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNAMU NOAFOTOBKM)".

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 aucumnnmHbl "HayvanbHblli Kypc Matematnkn'; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNAMU NOAFOTOBKM)".

Mporpammy oucumnnuHel paspaboTan(a)(u) ooueHT, K.H. (aoueHT) Capoeas B.B. (kacdenpa Ha4yanbHoro obpasosaHus,
WHcTtutyT ncuxonorum n obpasosaxus), Viktoriya.Sadovaya@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ynbTaToB 06yyeHUs No QUCLUNINHE (MOOYNI0), COOTHECEHHbIX C MIaHUPYEeMbIMU
pe3ynbtatamm ocsoeHus OMOMn BO

Obyuqarowumitcsi, OCBOVBWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTtb cneayowmnmMy KOMNeTEHLUAMU:

LWndop PaclumndppoBka
KOMMNeTeHLuun npuobpeTtaeMoi KOMNETEeHLUN
Orik-8 CnocobeH ocyLecTBNATb Nejarormyeckyto AesiTeflbHOCTb Ha OCHOBE CreumanbHbIX
Hay4HbIX 3HaHWI

O6yyatolmiics, OCBOVBLUNA AUCLUMNNHY (MOOYNb):
JlonxeH 3HaTb:

- ONPEeLnENeHns 1 CBOMCTBA TEOPETUKO-MHOXECTBEHHBIX OMepaLnii U OTHOWEHWIA, onpeneneHre pasbreHns
MHOXECTBA Ha Knacchl;

- OCHOBHble Crocobbl onpeneneHust NoHSTUS, BUAbBI onpeaeneHnii, TpeboBaHms K onpeLeneHuto;
- NPOCTeNLne CXeMbl NPaBUNbHbIX PACCYXAEHWUN,

- OCHOBbI akCnomMaTn4yeckoro Metonoa B MatemMatTmke, akchomatmnyeckoe obocHoBaHMe apI/ICpMeTI/IKI/I Lenbix
HeoTpuuaTenbHbIX YACEN;

- TEOPETNKO-MHOXECTBEHHOE 060CHOBaHME apuPMETUKM LIENbIX HEOTPULIATENbHBIX YNCETT;
- onpegenexHve apuMeTUYecKnx JeiCTBUA HaL Yucnamm, paccMaTprBaemMbIMi Kak Mepbl OTPE3KOB;

- OCHOBbI MOCTPOEHUSA HEMO3ULIMOHHbBIX Y MO3ULIMOHHbBIX CUCTEM CHUCIIEHWUS, aNrOPUTMbl OEACTBUIA B 4ECATUYHOM
cuctemMe cHmucneHus,

- onpeneneHne n CBOMCTBa OTHOWEHUS OENMMOCTU, OCHOBHbIE NPU3HAKN AENUMOCTH;

- cnocobbl Haxoxaenns HO O n HOK uucen;

- onpeneneHns paunoHanbHOro Yncna u onepauni ¢ pauroHanbHbIMU YUCNAMK, 3aKOHbI CNOXEHUS N YMHOXEHNS;
- CBOICTBA MHOXECTBA PaLMOHanbHbIX YACEN;

- onpenaeneHve 0ecsaTUYHo apobu;

- onpegneneHne onepaumnini ¢ 0eNCTBUTENbHBIMU YUCAMW, 3aKOHbI COXEHUS N YMHOXEHNS;
- CBOMCTBA MHOXECTBA OENCTBUTENbHbIX YNCEN;

- TEOPETUYECKME OCHOBbI PELLEHNS TEKCTOBbIX 334aY;

- onpeneneHne YMCnoBol pyHKUMK, ee obracTy onpeaeneHns n obnacT 3Ha4eHUs;

- CBOICTBA 3NeMeHTapPHbIX OYHKLMNIA;

- ONpeneneHns N OCHOBHblE CBOMNCTBA FrEOMETPUYECKNX GOUTYP;

- BENIMYMHBI, U3y4aeMble B Ha4anbHOM Kypce MateMaTukiu.

JonxeH ymeTb:
-UNNIOCTPMPOBATL aKCUOMAaTUYECKNiA NOAX0A NPUMEPaMN N3 HAYanbHOro Kypca MaTeMaTuku;
-NpOBOANTL JOKa3aTenbCTBa YTBEPXAEHMI C NOMOLLbIO METOA4a MaTEMaTNYECKON NHAYKUNN;

-NNNCcTpnpoBaTb TeOpeTI/IKO-MHO)KeCTBeHHbIﬁ nooxon K yncny un onepaunam Hag dncnamm npuMmepamm n3 yLIeGHI/IKOB
mMaTteMaTukn ons HadalibHbIX KNacCoB;,

-060CHOBbIBATb BbIGOP AEMNCTBUS MPY PELEHNM MPOCTLIX TEKCTOBLIX 3a4aY;
-060CHOBLIBaTb BbIGOP apUdMETNYECKMX OECTBUM NPY PelleH TeKCTOBbLIX 3a4a4 C BeIMYMHaMu;
-BbINONHATb OEVACTBMS HAL YMCAMM B MO3ULMOHHBIX CUCTEMAX CHACTEHUS;

-NPVYMEHSATb NPU3HAKM OENMMOCTU Ha NPaKTWKe, HAX0ANTb Hanbonblnii obwuii AenuTenb N HanMeHbliee obuee
KpaTHoe;

-ycTaHaBnMBaTb BUG 3aBMCMMOCTM MEXOY BENMMYMHAMU NPU PEWIEHNN TEKCTOBbLIX 3a4ay;
-NPOBOANTbL MCCNELOBAHNE U CTPOUTb rPachnKy OCHOBHbIX 3NIEMEHTAPHBIX COYHKLIWIA;
-BbIMOMHATb TOXAECTBEHHblEe NpeobpasoBaHns anrebpanyeckmx BblipaxXeHuii;

-pewartb anrebpanyeckune ypaBHeHNs, HepaBeHCTBa C 04HON HEN3BECTHOW;
-ncrnonb3oBaTb anrebpanyeckunii MetTon Npw peleHnn TEKCTOBbIX 3a4ay;

- pewartb 3a4a4m ¢ reOMeTPUYeCKMMI BENNYNHAMN.

JlonxeH Bnanetb:

- cnocobamu aHannsa CTPYKTypbl ONpeaeneHnin MaTeMaTuieckmx NoHSATUI;
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-cnocobamu aHanmaa nNpocTenwmx NeayKTUBHbIX PACCYXAEHN;

- BbIYUCNNTENbHBIMW HABLIKAMW HA MHOXECTBE AENCTBUTENbHbIX YACEN;

-crnocobamu peweHns n 060CHOBaHNS PELIEHNI YPaBHEHWIA 1 HEPABEHCTBA C OLHOM NEPEMEHHOIA;
-cnocobamu pelweHns 1 060CHOBaHNS pPeLIeEHNIA 3a4a4 C FEOMETPUYECKMMN BENNYMHAMN.

JonxeH neMoHCTpUpoBaTb CNOCOBHOCTb U FOTOBHOCTL:!

-NMPUMEHATb NoNny4YeHHble 3HaHNA, YMEHUA Ha NPakTuke u B I'IpO(*)eCCI/IOHaHbHOIﬁ nenarorm4eckon OeaTenbHoOCTH, B
npouecce npenongasaHnsa MmateMaTtuk B HayanbHOW LWKone, opraHmnsaunn n nposeneHns BHEYPOUHbIX 3aHATUI No
mateMatuke ¢ Mnagummmn WKOJIbHUKaMI.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

IaHHas oucumnnuHa (Moaynb) BkatodeHa B pasgen "651.0.06.19 OucumnnmHel (Mogynm)" OCHOBHOW NPOdIeCCUOHaNbHOM
obpaszoBatenbHoii nporpammel 44.03.05 "Meparornyeckoe obpasoBaHue (C AByMs Npodpunamm noarotosku) (HavansHoe
obpa3zoBaHne U MHOCTPaHHbIM (aHMNWIACKUIA) A3bIK)" M OTHOCUTCS K 06s3aTeNbHbIM AUCLMNINHAM.

OcBauBaetcsa Ha 1, 2, 3 kypcax B 2, 3, 4, 5 cemecTpax.

3. O6beM AUCUMNMJINHDI (MO,IJ,yJ'ISl) B 3a4eTHbIX eauHUuLLax ¢ ykasaHmeM Kosim4yecTtea 4acoB, BblaeJIeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U Ha CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Obwas Tpyn0eMKOCTb AUCLMMAUHBI COCTaBnseT 9 3ayeTHbix(ble) eanHuL(bl) Ha 324 yaca(os).

KoHTakTHas paboTa - 147 yaca(oB), B TOM uncne nekumm - 40 yaca(oB), npaktuyieckue 3aHatus - 104 yaca(os),
nabopatopHble paboTbl - 0 Yaca(oB), KOHTPOMb CaMOCTOSITENbHOW paboThl - 3 Yaca(os).

CamocTosiTensHas pabota - 132 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 45 yaca(os).

®dopma NPOMEXYTOYHOr0 KOHTPONS AUCLUMANHBI: OTCYTCTBYET BO 2 CEMECTPE; 9K3aMeH B 3 cemecTpe; 3a4eT B 4
ceMecTpe; 3k3aMeH B 5 cemecTpe.

4. CopepXxaHue OUCLUNNUHBI (MOAYNSA), CTPYKTYPMPOBaHHOE MO TeMaMm (pa3penam) ¢ yKkasaHMeM OTBeAeHHOro Ha
HUX KonnyecTtBa akageMunyeckmx yacos v BuaooB yqe6|-|b|x 3aHATUNA

4.1 CTpyKTypa 1 TeMatM4yeckuin nnaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl NO AUCUUNANHE (MOBYNI0)

Buabl u yachbl
KOHTaKTHOM paboThbl,

Paspenbl gucumnnuvHbl / MX TPyAOEMKOCTb CamocrosiTenbHasi
N monyns Cemectp (B yacax) pa6ota
MpakTuueckuelllabopaTtopHble
Jlekumm 3aHATUA pabortbl
1.[Tema 1. 9NNIEMEHTbI TOIMKW 3 6 17 0 20
Tema 2. COOTBETCTBUA MEX LY
2.|.0BYMSA MHOXECTBAMW. 3 4 9 0 15

OTHOWEHNA HA MHOXECTBE

Tema 3. HATYPAJIbHbBIE YNCTTIA N
3.[HYNb. NO3MUMOHHBIE 4 6 6 0 8
CUNCTEMbI CHUCTTIEHNA

Tema 4. JENVMMOCTb

4 HATYPANBHbIX YNCEN 4 4 20 0 9
Tema 5. PACIVPEHWE

5 [MHOXECTBA HATYPASIbHbIX 5 4 13 0 22
YWCEN
Tema 6. SNEMEHTHI ANTEBPbI.

6.[TEKCTOBASI 3ALIAUYA U NMPOLIECC| 5 6 13 0 22
EE PEWIEHWS]
Tema 7. ONEMEHTbI TEOMETPUN

7\ (ANAHUMETPVIS) 2 8 8 0 18
Tema 8. SNEMEHTbI TEOMETPUN

8.|(CTEPEOMETPUS) 2 2 18 0 18
NToro 40 104 0 132

4.2 CopepxaHue AUCUUMIUHbI (MOBYNSA)
Tema 1. 3JIEMEHTbI JIOMKA
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MHOXECTBA U OMNEPALNUN HAL HAMW.

MoHsTME MHOXeCTBA. DNeEMeHT MHOXecTBa. [TycToe MHOXeCTBO. MNprMepbl KOHEYHbBIX N 6ECKOHEYHbBIX MHOXECTB.
Cnocobbl 3aaaHnsa MHoXecTB. PaBHble MHOXecTBa. MNoAMHOXeCTBO. YHMUBEpPCanbHOe MHOXeCTBO. Kpyru diinepa.
Yucnosble MHOXecTBa. MNepeceyeHre 1 06 beJMHEHNE MHOXECTB, PA3HOCTb [BYX MHOXECTB, LOMONHEHWE A0
yHMBepcanbHoro. [lekapToBo Npon3BefeHe MHOXECTB. 3aKOHbI onepaunii Han MHoxecTeamu. MNoHsTMe pasbueHns
MHOXECTBA Ha NMOMAPHO HEMEPECEKAIOIMECS NOAMHOXeCTBA (Knacchl). Pa3bueHne MHOXEeCTBA Ha KNacchbl C MOMOLLbIO
OJHOro, AByX, TPex CBONCTB.

MATEMATUYECKWE MNMOHATUA.

Matematuyecknini 06 beKT, CyLEeCTBEHHBLIE U HECYLWECTBEHHbIE CBOMCTBA 06bekTa. MaTemaTnyeckoe NoHsATHE, OB BEM 1
comepxaHue noHsATus. Cnocobbl onpeneneHnst NoHATUA. CTPYKTypa onpeneneHns Yepes poL, 1 BULOBOE OTINYME.
KoHTekcTyanbHbIe U OCTEHCUBHBIE OMPELENEHUS.

MATEMATWYECKWE NMPEONOXEHUNA

MoHsITVe BbicKa3blBaHW 1 BbiCKa3biBaTeNbHON oopMbl (NpedvkaTa). Onepauny Haa BbiCKa3biBAHUSMU 1
BblCKa3blBaTeNbHLIMU (DOpPMaMK.

MATEMATUYECKOE OOKABATE/IbCTBO

YMo3zaknodeHue, nx Buapl. CTpyKTypa LedyKTUMBHBIX yMO3akK/oHYeHnin. MatemaTnieckoe [oKasaTenbCTBo.

Tema 2. COOTBETCTBUA MEXXK OY OBYMA MHOXECTBAMWU. OTHOLULEHNA HA MHO>XXECTBE
COOTBETCTBU/A MEX Y OBYMA MHOXECTBAMA

MoHSTME COOTBETCTBMSI MEX Ay ABYMSt MHOXecTBamu. Cnocobbl 3aaaHns COOTBETCTBUM. B3auMHO-0aHO3HAYHbIE
COOTBETCTBUS.

OTHOWEHNA HA MHOXECTBE

MoHsTME OTHOWEHMS Ha MHOXecTBe. CBOMCTBA OTHOLWEHWIA (PEGPNEKCUBHOCTD, CUMMETPUYHOCTb, TPAH3UTUBHOCTD,
AHTVCUMMETPUYHOCTb, CBA3AHHOCTb). OTHOLWEHWE 3KBUBANEHTHOCTW. CBA3b OTHOWEHWS 3KBUBANIEHTHOCTY C
pasbureHremM MHoXecTBa Ha knacchl. OTHOLWEHVE NnopsiaKa.

Tema 3. HATYPAJbHbIE YACIA U HYJ1b. NTO3NLIUOHHbLIE CUCTEMbI CYUCITIEHUS

KpaTkue cBefeHUs 0 BO3HVKHOBEHWU NMOHSATUS HATYpanbHOMO YCna 1 Hyns.

AKCUOMATUMYECKOE NOCTPOEHNE CUCTEMbI HATYPAJIbHbLIX YACEN

MoHsTMe 06 akcromaTyeckom crnocobe nocTpoeHns Teopun. OCHOBHbIE MOHSTUS U akCUoMbl. AKCroMbl MeaHo.
OnpepneneHne HaTypanbHoro yucna. OnpeneneHme MHOXECTBA LieNbiX HeoTpuruaTenbHbix Yucen. OnpenenexHve
CNOXEHUS Y YMHOXEHUS HaTypanbHbIX Yucen. Tabnuubl CIoXeHns n yMHoXeHusl. OnpeneneHuns BolYMTaHus 1 OeneHus
HaTypanbHbIX Yicen. MHOXECTBO LienbiX HeoTpULaTeNbHbIX Yicen. HeBO3MOXHOCTb AeneHust Ha Hynb. JeneHve ¢
octatkoM. [NoHATUE oTpeska HaTypanbHOro psina YMcen 1 cyeTa 3N1eMeHTOB KOHEYHOro MHOXecCTBa. MopsinkoBbie 1
KONMYECTBEHHbIe HaTypasbHble Ynucna.

MeTon MatemMaTn4yeckon UHIOYKLUN.

TEOPETUKO-MHOXECTBEHHbI CMbICINT HATYPAJIBHOMO YW/CTA, HYNA U OMEPALIMA HAL Y/ACIAMU
TeopeTrKo-MHOXECTBEHHbIV CMbICIT HATYPaNnbHOMO YCNA, HYNSl Y OTHOLWEHUS "MeHbLue".
TeopeTrKo-MHOXECTBEHHDI CMbICT CYMMbI, PA3HOCTU, NMPOU3BELEHMS U YACTHOMO HATYpPabHbIX YNCEN.

HATYPAJIbHOE YMCNO KAK MEPA BEJTMHYUHDI

[MoHATME NoONOXMUTENBHON CKaJ'IﬂpHOIZ BENN4YUNHbI N ee N3MEePEHNA. OJJ,HOpO)J,HbIe M pa3HopoOHble BENMNYNHDI. CaoiicTBa
OOHOPOOHbIX BENMNYUH. Cwmbich HATypanbHOro 4mncna, Nnosly4eHHoro B pe3ynbtarte N3MepeHns BeIM4nHbI. Cwmbicn CYMMbl,
Pa3HOCTHN, Npon3BeneHnAa N 4aCTHOro HaTypanbHbIX YNCEN, MNONYYEHHbIX B pe3ynbTaTe N3MepeHnda BennynH.

3ANNCb LIENbIX HEOTPULATENIbHBIX YACEN N ANTOPUTMbI OENCTBUIA HALL HAMW

[MO3MLMOHHBbIE N HEMO3MLIMOHHBIE CUCTEMBI CYUCTIEHNS. 3aNNChb YACEN B OECATUYHON CUCTEME CUNCTIEHUSA. ANFOPUTMBI
apUOMETNYECKUX BENCTBUIA B [ECATUYHON CMCTEME CUNCNEHNS. [103NLIMOHHBIE CUCTEMBI CHUCIEHUS], OTNINYHBIE OT
NECATUYHOMN.

3apava pacwmnpeHnsa noHATUA ynucna. OTpVILI,aTeﬂbeIe uenble Ymncna. KpaTkme ncTopunyeckme ceeneHuns o
BO3HWKHOBEHUWN MOHATUA OTpULATENbHOIo 4ncna. ApI/IQJMeTI/I'-IeCKI/Ie OEenCcTBna Hag LenbiMu Yucnamm n nx CBOMCTBA.
CBoiicTBa MHOXECTBA LIENbIX YACEN U X reoMeTpuyeckas nHtepnpetTauus.

MoHsATne apodbu. PaunoHansHoe yncno. ApucpMeTnieckne AencTBrs Han paunMoHanbHbIMK Yucnamm. 3akoHbl CIIOXEHMWS
W YMHOXEHUS paumoHanbHbIx Yicen. CBOMCTBA MHOXECTBA pauUMOHanbHbIX yucen. JecsatnyHele opobu. 3anuco
paunoHanbHbIX YACEN B BUAE OECATUYHBbIX ApOobei. ANropuTMbl OENCTBUA HAL HUMKU. PaumnoHanbHble Yucna Kak
6eCKOHEeYHbIe OEeCATUYHbIE NEPMOANYECKNE APOON.

MoHsATMe mppaunoHanbHOro 4mncna. beckoHeyHble oecsaTu4Hble Henepunognyeckme ,D,pO6VI. MHOXeCTBO OEeNCTBUTENBHbIX
qyucen. ApVIQDMeTI/I'-IeCKVIe OEeNcTBMS HaO OeACTBMTENbHBIMA YuCnaMn. 3aKOHbI CIIOXEHMWS U YMHOXEHWA. Ceoiictea
MHOXEeCTBa OeNCTBUTENbHbIX Yncen.

Yucnosble nocnenoBaTtenbHOCTHN. ApI/IqDMeTVILIeCKaFI n reoMeTpumydeckas nporpeccuun, nx CBOWCTBa.
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CreneHb ¢ HaTypanbHbIM nokasatenem. CTeneHb ¢ uenbiM nokasateneM. KeagpaTtHbllii KOpeHb. ApudomeTuyeckuit
KBaapaTHblii KopeHb. CBOWCTBA apndIMETNHECKOrO KBaapaTHOro KOpHS. MpubnuxeHHoe BblYMCEHNe KBaapaTHbIX
KOpHeii. AprgoMETUYECKIIA KOPEHb N-0ii cTeneHun. KopeHb HEeYeTHO CTENEHN U3 oTpuuaTeNbHoro Yucna. Ceoictea
ap1PMETUHECKOro KOPHS N-0ii CTEMNEHM.

Tema 4. OEJTUMOCTb HATYPAJIbHbIX YNCE/J

OTHOwWweHne 0enMmocTy 1 ero ceoicTea. MNpraHaku oenMmocTu: Ha 2, Ha 3, Ha 4, Ha 5, Ha 9, Ha 11. MMpn3Hak oennmocTn
Mackans.

HanmeHbluee obuiee kpaTHoe 1 Hanbonblnii obWuii oennTesb.

MpocTble uncna. Cnocobbl HaXoXaeHUs Hambonbluero obwero AenMTens 1 HauMeHbLero obLWero KPaTHOro YUcer.
KaHoHn4eckoe pasnoxeHue ymucen. Anroputm Eesknuaa.

Tema 5. PACLUUPEHUE MHOXXECTBA HATYPAJIbHbIX YACEN

MoHsATne apobu. decsTuyHble Apobu 1 onepaumnmn Ha HUMK. MonoXnuTenbHble paunoHanbHble Ynucna. MHOXecTBo
MONOXMTENbHbIX PaLMOHaNbHbIX YACEN KaK pacluMpeHne MHOXECTBa HaTypasnbHbIX Yucen. 3anncb NonoXuTenbHbIX
pauunoHanbHbIX Ycen B BUe OeCATMYHbIX Apobeit. beckoHeyHble Neproanyeckne OecsTuYHble Opodu.
LericTButenbHble yucna.

MNMoHaTMe npoueHTa.

Tema 6. 3JIEMEHTbI AJIMCEBPbI. TEKCTOBASA 3AO0AYA U NPOLLECC EE PELLUEHUS

MpsiMoyronbHasi cucteMa KoopAMHaT Ha nnockocTu. MNoHsThe YncnoBol coyHKUMK. Crocobbl 3a8aHns GyHKLNN.
Mpsivasi n obpaTHas nponopumnoHanbHocTb. CBoicTBa doyHKUMK. MMpocTelimne reomeTpuyieckme npeobpasoBaHus
rpagoukoB cpyHkUMil. CBONCTBA 1 rpadoMKmM HEKOTOPBIX 3IEMEHTapPHbIX doyHKUMA. OBpaTHas doyHKUMS. JInHenHast
pyHKUMS.

Tema 7. 3JIEMEHTbI TEOMETPUN (MNAHNMETPUS)
TEOMETPUYECKWME dUTYPbI U BENUYNHDI

N3 nctopnu Bo3HNKHOBEHMS U pa3Butusi reometpun. O reomeTpum JTobayeBCKOro N akcmomMaTke eBKINLOoBOW
reoMeTpum.

MoHsATUE reoMeTpn4ecKol ouUrypbl: 0TPE30K, Ny4, TPEYronbHIK, YIibl, OUrypbl B NPOCTPaHCTBE.

CBoiicTBa reoMeTpuyeckrx ouryp Ha ninocKOCTW: yribl, napanienbHble U NepneHanKyspHble NPSIMbIE, TPEYTONbHUKM,
YETBIPEXYTONBHWKU, MHOTOYTONIbHUKM, OKPY>XHOCTb 1 KPYT.

[nvHa otpeska n ee namepervie. BennunHa yrna n ee nameperue. loHatme nnowann urypbl n ee n3MepeHme.
lNnowanb MHoroyronbHuka. lNnowanb NPon3BoNbHON NIOCKON OUIypbl U ee n3MepeHue.

NOCTPOEHME TEOMETPUYECKNX ®UTYP

SneMeHTapHble 3a4a4u Ha NOCTPOoeHMe. Tarbl peleHns 3anaqy Ha NoCTPOEHMe.

3apayu Ha MOCTPOEHNE reoMeTPUYECKX oUryp: aneMeHTapHble NOCTPOEHUSA, OCHOBHbIE MOCTPOEHUS. Cxema peweHns
3adad Ha NnocTpoeHne: aHannia, NoCTpoeHmne, noKka3aTtenbCTBO, CCnenosaHne.

MeToapbl peleHmnst 3anay Ha NOCTPOEHNE:!

a) MeTo[ reoMeTprYeckux MecT;

6) MeTOm reoMeTprYeCKMX NpeodpasoBaHuii;
B) anrebpamyeckuii MeTog.

NPEOBPA30OBAHNA TEEOMETPUYECKUX DPUTYP
MoHsATUe NpeobpasoBaHns

MpeobpazoBaHunsi reoMeTPUHECKMX GUryp:

MoHsiTMe npeobpasoBaHus. [BnXeHE N PABEHCTBO CoUryp.

FEOMETPWYECKWME BEJTMYNHDI

OnvHa oTpeska. BennuuHa yrna u ee namepexue. MoHsiTve nnowanm gurypsl 1 ee namepenmve. Mnowanb
MHOroyronbHvka. Mnowanb KPUBONMHENHON (OUTYPbl N e N3MEPEHME.

Tema 8. 3JIEMEHTbI TEOMETPUN (CTEPEOMETPUS)

BeeneHwve B ctepeomeTpuio. AKCUOMbI cTepeomeTpumn. BaanmHoe pacnonoxeHue npsimbix B NpocTpaHcTee. BaanmHoe
pacrnonoxeHue nNpsMon 1 nnockocTu. BaanmHoe pacrnonoxeHune nnockocTei.

MHororpaHHuku, nx n3obpaxeHue 1 ceorcTea. Mpusma, nobpaxeHue Npuambl 1 ee cedeHnin. Mapannenenunen, ero
cBovicTea. [MNpsamoyronbHbli napannenenuned. MNupamuaa, n3obpaxeHve nupamMuibl U ee ceveHuii. MNpasuibHble
MHOMOrpaHHMUKN.

Tena BpaweHus: wap, LUNNHAP, KOHYC, NX M306paxeHne 1 CBOMUCTBA.
O6beMbl MHOTOrPaHHUKOB 1 TEN BPaLLEHUS.

N3OBPAXEHWE MPOCTPAHCTBEHHbLIX ®UTYP HA MJTOCKOCTU

CsoiicTBa NapannenbHoro NpoekTMpoBaHus. MHororpaHHuku u nx nsobpaxexue. Wap, unnmHop, KOHYC 1 1xX
n3obpaxeHue.
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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 crieumanmTera, nporpammam MarmcTpatypbl (YyTBepXaeH
npukasom MuHuctepctsa obpasosaHus u Hayku Poccuiickoin Pepepaunm o1 5 anpens 2017 roga Ne301)

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

Geogebra - npunoxeHue ons pucoBaHNs reoMeTprnyecknx douryp -
https://www.math10.com/ru/geometria/geogebra/geogebra.html

OCHOBbI Ha4aNbHOro Kypca MaTeMaTukn: COOPHMK CaMOCTOSTENbHBIX U KOHTPOJbHbIX paboT / coct. B.B.Canosas,
T.B.YnbsHuukas. - KasaHb: KasaH. yH-1, 2013. - http://repository.kpfu.ru/?p_id=77428

YnbsHuukas T.B. DneMeHTbl NOrvky B Ha4anbHOM Kypce MatemaTuku. YuyebHo-MeTonmyeckoe nocobue. - KasaHb: Kas
yH-T, 2013. - hitp://repository.kpfu.ru/?p_id=64959

6. POHA, OLLEHOUYHbIX CPEeACcTB NO AUCLUMUMNIMHE (MOAYNIO)

DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYaEeT OLUEeHO4YHble MaTepualsibl, Hanpae/ieHHblE Ha NPOBEPKY
OCBOEHMS KOMMETEHUWN, B TOM YMCIE 3HAHWIA, yMeHVII7I M HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OoueHOYHbIe
cpencTea TeKylero KoOHTponda 1 oueHo4YHble cpenctea I'IpOMG)KyTOHHOVI arrectauumn.

B ¢hoHLe OUEeHOYHBIX CPEACTB COAEPXUTCS Cnenyiolas uHpopMaums:

- COOTBETCTBME KOMMETEHLUI NNaHMpPyeMbIM peadynbTatam 0by4eHus o AUCLUNMHE (MOLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLEHKM MO ANCUMNNHE (MOAYNIO);

- onucaHve nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KAXA0r0 OLEHOYHOro CPencTBaa;
- KpUTEPWM OLIEHMBAHNS 015 KaXA0ro OLEeHOYHOro CPecTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BKoYas TpeboBaHus, NpeabsaBisemMblie K 0eicTBUSIM 00yHatowmxcs,
IEeMOHCTPVPYeMbIM peadynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

DOoHAO OLEHOYHbIX cpencTs no gucunnianHe HaxoonTcs B rlpI/IJ'IO)KeHI/II/I 1k nporpamme gucunninHbl (MO,EI,y}'IPO).

7. NepeueHb nuTepatypbl, HEO6XOAUMMON OJ1S1 OCBOEHUS OUCLUNMUHBI (MOAynst)

OcBoeHUE gucUMNAUHBI (MOSYNS) NPeLNnonaraeT N3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbl.
Nutepatypa MoxeT ObITb AOCTYMHA 00yyalowWwuMcs B O4HOM U3 BYX BApPUAHTOB (M1b0 B 060MX N3 HKX):

- B 3NIEKTPOHHOM BU e - Yepes 3NeKTPOHHbIe BUBNMOTEYHbIE CUCTEMBI HA OCHOBAHWMW 3aKNtoyeHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B NeyaTHoM Buae - B HayuHoi 6ubnuoteke um. H.N. llobayesckoro. Obyyarowmecs nonyyaroT y4ebHyto nutepatypy Ha
aboHeMeHTe Mo YMTaTeNbCKMM BrneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GmbnnoTekoii.

ONeKTPOHHbIE N30aHNS OOCTYMHbI AUCTAHUMOHHO 13 NoBoi TOUKM NpW BBEAEHNN 00yHaoLWMMCS CBOETO NOFMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHMM NeYaTHbIX U3naHWA BBNNOTEYHbIN
POHA [OMXKeEH BblTb YKOMMNEKTOBAH MMM U3 pacyeTa He MeHee 0,5 ak3emnnsipa (ans obyyatowmxcs no drocC 3++ - He
meHee 0,25 ak3emnnsapa) Kaxnoro U3 n3gaHuin OCHOBHOW NuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs M3 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLUMNANHY.

MepeyeHb OCHOBHOW U [OMONHUTENBHOM y4eBHON NTepaTtypbl, HEOBXOANUMON A1 OCBOEHUS AUCLUMMNAVHBI (MOOyns),
Haxonomutcs B MNpunoxeHun 2 Kk paboyeli nporpamMmme AucUMnavHbl. OH NOANEXUT OBHOBNIEHMIO NPY U3MEHEHUN YCITOBUIA
noroeopos K®Y ¢ npasoobnagatensiMm anekTPOoHHbIX U3OAHWA 1 NPU N3MEHEeHM KOMMNIEKTOBaHMUS ooHa0B Hay4Hoi
onbnuotekn KdY.
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Crpannua 7 ns 12. BBl YHHBEPCHTET

S OEMALMGHHE AHATKTHHES AR CHCTEMA Ky



Mporpamma aucumnnmHbl "HayvanbHblli Kypc Matematnkn'; 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS MPOHUNAMU NOAFOTOBKM)".

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

MeToguyeckas konunka - http:/pptdweb.ru/informatika/sistema-schislenija.html
HayanbHag wkona - www.n-schoola.ru
Poccuiickas HaumnoHanbHas 6ubnuoteka - http:/nir.ru/

9. MeToguueckme ykasaHusl oisi 06y4aloLLMXCA MO OCBOEHMUIO AUCLUN/IMHBI (MOOYNS)
Bupg pa6ot MeTtoauyeckme peKoMeHoaumm

nekumm B xone nekumin cTyneHTam pekoMeHOyeTCs BECTU KOHCNEKTUPOBaHME NEKLUMOHHOro Mateprana.
YepTexu, pucyHku, rpacprkm, Cxembl Aenatb akkyparHo KapaHaawoMm, No4NunchiBaTb rpaconyeckmne
MOJLENN N reoMeTpuyecKme 4epTexun py4kon.

B xo4e nekumn MOXHO 3afasaTtb NPenogasaTtento YyTO4HSWME BOMPOCh! C LENbIO YSACHEHMS
TEOPETUYECKIMX NMONOXEHWUN, PA3PELIEHUS MTPOBNEMHBIX CUTYALIWIA.

XenatenbHo 0cTaBnTb B paboumnx KOHCMEKTax nosisl, Ha KOTOPbIX AenaTb NOMETKN 13
pekoMeHOoBaHHOWM NnTeparypbl, OMONHAKOWME MaTepman npocnywaHHoOn nekumu, a Takxe
noAYepKMBaoLLe 0Cobyto BaXXHOCTb TEX UM UHBIX TEOPETUYECKMX MONOXEHNM, BbINMACHIBATD
OCHOBHble ornpeneneHns, PopMynnpoBKN TEOPEM, CDOPMYIbI.

JopabatbiBaTb CBOW KOHCMEKT NEKLMN HEOBXOAMMO Lenasi B HEM COOTBETCTBYIOWME 3aMUCH U3
nMTepaTypbl, PEKOMEHLOBAHHOW NPenosaBaTenem u NpeayCcMOTPEHHON y4eBHOM NporpaMMoii.
CocTtaBnTb OMOPHbIA KOHCNEKT NEKLMMN, FOCCaPUiA OCHOBHbIX MOHSATUIA, CPABOYHWMK OCHOBHbIX

popmyn.

npaktudeckue | MNpy NoAroToeBke K NPaKTUYECKUM 3aHATUAM CTydeHTaM pekoMeHayeTcs ocoboe BHUMaHue obpaTtnTb
3aHATUS Ha coliep>XaHne OCHOBHbIX MONOXEHWA 1 BbIBOOB, 00 bCHEHVE ABIEHNI 1 (PaKTOB, ySCHEHWe

NPaKTUYEeCKOro NPUIoXeHNs paccMaTpuBaeMblx TeOPeTMYeCcKX BONpocos. B npolecce aToi paboThl

CTYOEHT OOMKEH CTPEMUTLCS MOHATb W BblyYnTb ONpeneneHnst OCHOBHbIX MOHSATUA TEMbI,

POPMYNIMPOBKMN TEOPEM, CAMOCTOSATE/NIbHO NPOBOANTL 00KA3aTEeNbCTBA TEOPEM, PEKOMEHOYEMbIX

npenoaaBaTeneM 1 BbIHOCUMbIX HA PACCMOTPEHNWE, BbINOMHATL NPaKTUYEcKMe 3a0aHns K KaxaoMy

3aHATMIO, 3HaTb CNOCOObI PeLleHns TUMOBbLIX 3a4aHuUii, yMeTb UNNIOCTPUPOBaTL NpUMepami

TeopeTnyeckne NonoXeHus.

PekoMeHayeTcs coCTaBUTb OMOPHbIV KOHCMEKT Mo U3yvyaemoi Teme. OTo No3BONsET COCTaBnTb

KOHLIEHTPUPOBaHHOE, CXXaToe NpeacTaBneHne no n3y4yaembiM BOMPOCaM.

PesynbTat Takol paboTbl JOMXEH NPOSBUTLCA B CMOCOOHOCTY CTyeHTa cBOOOAHO OTBETUTL Ha

TeopeTnyeckme

BOMPOCbI, ObITb aKTUBHBIM Y4aCTHUKOM B KONNEKTUBHOM 06CYXXAEHNM BOMPOCOB U3y4aeMoi TEMbI,

npasunbHO

BbIMONHATb NPaKTU4YecKne 3aaaHns 1 NMcbMeHHble paboThl.

camocTos- | MeToauuyeckme pekoMeHaaUun CTyAeHTaM Nno caMocToATeNbHO paboTe Had 13ydaeMbiM Matepuanom

TenbHas N npn NnoarotToeBke K NpakTn4eCknM 3aHATUAM.

paboTa Ocob6oe BHMaHVe HeobxoamnMo 06paTNTb Ha CodepPXKaHNe OCHOBHBIX MOJIOXEHWI 1 BbIBOOB,
006BbSICHEHME SIBNEHUIA U (PAKTOB, YSICHEHWE NPAKTUYECKOrO MPUNOXEHUS paccMaTpriBaeMblxX
TeopeTNYeCcKX BOMPOCOB. B npoLecce 3Toi paboThbl CTYAEHT AOMXEH CTPEMUTLCS NOHATL U
3aNnoOMHNTb OCHOBHbIE NONOXEHNSA paccMaTpmuBaeMoro Matepuana, npuMepbl, NosACHsKOWMe ero.
CocTaBuTb nnaH no n3y4yaeMbiM BOMpocaM. ST0 NO3BONSET COCTABUTb KOHUEHTpnpoBaHHOE, cXaTtoe
npencraeneHne no ndy4yaemMbiM BONMpocam. B npouecce NoaroToBkn K 3aHATUAM peKoMeHayeTc4
B3auMHOe 00CyXAeHne Mateprana, Bo BPeMsi KOTOPOro 3aKpennaioTCs 3HaHUS, a Takxe
npmoépeTaeTc;l npakTuka B N3N0XKEeHNN N pa3bACHEHUN NMONYHYEHHbIX 3HaHVII7I, pa3BMBaETCA peyb.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY
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Bup pabot MeTtoaunyeckue pekomeHaauum

9K3aMeH MoarotoBka CTyAEHTOB K 3K3aMeHy BK/HoYaeT TpY CTaamu: caMocTosiTeNnbHas pabota B TedeHne
y4eBHoro roga (cemecTpa); HenocpeacTBEHHAs MOArOTOBKA B [HW, NPEALWECTBYOWMe 9K3aMeHy;
MOOrOTOBKA K OTBETY Ha BOMPOChHI, cogepxalluecs B bunerte.

MoAOroToBKy K 9k3aMeHy Heobx0ANMO HaYaTb C NNaHNPOBaHUS 1 nogdopa U NUTepaTtypsbl, M3ydeHns
KOHCMNeKToB nekuuii. Mpexae Bcero cneyeT BHUMATENBHO NepednTatb y4ebHyo Nporpammy 1
NporpaMMHble BOMPOCh! st MOArOTOBKM K 9K3aMeHY, YTOObl BbIAENUTb U3 HUX HAaMEeHee 3HakoMble.
Lanee ponxeH cnenosaTtb aTan NOBTOPEHNS BCEro NporpaMMHoro Matepuana. Ha aty pa€6oty
LenecoobpasHo 0TBeCTV BONbLUYI0 YacTb BpeMeHW. CnefyolwmM aTa@noM sSBIseTcs CAMOKOHTPOb
3HaHWUSI 3y4EeHHOro MaTepuana, KoTopblii 3a€9K4aeTCs B YCTHLIX OTBETax Ha NporpaMmHble
BOMPOCbI, BHIHOCUMble Ha 3k3ameH. OnpeneneHnst OCHOBHbLIX MOHATUIA 1 (OOPMYNMPOBKM TEOPEM
HeoOX04UMO Bbly4Tb HAU3YCTb, MPU MOArOTOBKE K 3K3aMeHy 06s3aTeNlbHO NPOBOANTD
[loKa3aTenbCcTBa PEKOMEHOyEeMbIX TEOPEM.

3ayet "0TOBUTbCS K 3a4eTy HE0HX0AMMO MOCNeA0BaTENbHO, C Y4ETOM KOHTPO/bHbIX BOMPOCOB,
paspaboTaHHbIX BEOyWMM npenoaaBatenem kadgpeapsl. CHa4ana cnemyet onpeaennts MECTO
KaXX,40ro KOHTPO/IbHOrO BOMPOCa B COOTBETCTBYIOLEM pa3fene TeMbl y4ebHO nporpammel, a 3aTeM
BHMMATE/NbHO NMPOYUTATh U OCMBICIINTE PEKOMEHI0BaHHbIE Hay4Hble paboTbl, COOTBETCTBYOWME
pasfenbl PeKOMeH0BaHHbIX y4ebHMKOB. MNpu 3TOM NonesHo aenatb XoTs 6bl caMble KpaTkue BbIMUCKM
1 3aMeTkn. PaboTy Hag TeMOI MOXHO CYMTaTb 3aBEPLIEHHO, €CNN Bbl CMOXETE OTBETUTb Ha BCE
KOHTPO/bHbIE BOMPOCHI U faTb OnpeAeneHne NoHsSTiA no nayyaemoi teme. s obecrneyeHns
MONTHOTEI OTBETA HA KOHTPOJIbHBIE BOMPOCHI 1 NlyHILEro 3aroM1MHaHNs Te0OpeTUYECKOro Matepuana
PEKOMEHOYeTCsl COCTaBNSATb MaH OTBETA HA KOHTPOJIbHbIA BOMPOC. OTO NO3BOSIUT CIKOHOMUTL BPEMS]
[Nsi NOArOTOBKM HEMOCPELCTBEHHO Nepes 3a4eTOM 3a cHeT ob6palueHunst He K iutepaTtype, a K CBOMM
3anmcam. MNpn noarotoBke HEOBX0AUMO BbISIBNSTE HANBONEE CNOXHbIE, OMCKYCCUOHHbIE BOMPOCHI, C
TeM, 4Tobbl 06CYanTL UX C NMpernoaasaTeneM Ha 0630pHbIX NEKLUSIX U KOHCYNbTauusx. Henbas
orpaHun4MBaTh NMoAroTOBKY K 3a4€Ty NPOCTbIM NMOBTOPEHNEM U3y4eHHOro Matepuana. Heobxonmmo
yrnybuTb 1 paclwmpuTb paHee NpuobpeTeHHbIe 3HAHUS 3a CHET HOBbLIX MOV U MONOXEHNIA.

10. MepeyeHb MHPOPMALMOHHBIX TEXHOIOTMIA, UCMO/Ib3YEeMbIX MPU OCYLLLEeCTBNEHUM 06pa3oBaTeNbHOro
npouecca no gucuunanHe (MOAyno), BK/OYasi nepedeHb NPorpaMMHOro obecneyeHmst 1 UHCOOpPMaLMOHHbIX
CnpaBOYHbIX CUCTEM (MPU HEO6X0AMMOCTH)

MepeyeHb MHPOPMALMOHHBIX TEXHOMOMUIA, UCTONIb3YEMbIX NMPU OCYLLECTBEHU 06pa3oBaTebHOro npoLecca no
AUCUMNAVHE (MOLYNio), BKNOYas nepeyeHb NporpaMMHOro obecrnedeHns u MHGOPMALIMOHHbBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHun 3 k paboyen nporpaMMme AUCLMMNVHBI (MOOYNS).

11. OnncaHue maTepuanbHO-TeXHUYeckon 6a3bl, HEO6XOAUMOW ANs OCYLLEeCTB/IeHUs 06pa3oBaTenbHOro
npowecca no gucuunanHe (Moayso)

MartepunanbHo-TexHu4eckoe obecnedeHme obpasoBaTtenbHOro Npouecca no AnucumMnanHe (Moaynto) BknoyaeT B cebst
cnegytowme KOMNOHEHTbI:

MomelleHnst onsi CaMOCTOSTENbHOM PaboTbl 0BYYAKWUXCS, YKOMMNEKTOBAHHbBIE CMELNANN3NPOBAHHOK MEBENBIO (CTOMbI 1
CTYNbSl) U OCHAILEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTbBIO NOAK/OYEHUs K ceTu "MIHTepHeT" 1 obecneveHrem
JOCTyna B 3NEKTPOHHYI0 MHGPOPMaLIMOHHO-06pa3oBaTensHyto cpeny KDY.

YyebHble ayamnTopun oNns KOHTakTHOW paboThl C Mpenonasatenem, yKOMNIeKkToBaHHble cneumaniampoBaHHol Mebenbio
(cTonbl 1 CTYNbA).

KomnbloTep v npuHTep Ans pacnedvarky pasgaroyHbix MaTepuanos.

MynbTumeouitHas ayoutopums.

12. Cpeﬂ,CTBa apgantauumv npenopgasaHusi oguCUNNNIUHDbI K I'IOTpeﬁHOCTﬂM o6y'-|a|ou.|.|nxc5| UHBaNUQooOB U nuuy C
orpaHun4eHHbIMU BO3MOXHOCTSAIMU 300PO0BbSA

I'Ipvl HeobXoOMMOCTU B o6pasoBaTean0M npouecce NpuMeHAaoTCAa cnegytowme Metonbl U TEXHONOrnn, obneryatouwue
BoCnpuaTune vmcpopmaumm O6y‘-IaIOLIJ,I/IMI/ICFI nHBanngamn n nuuamm ¢ orpaHM4eHHbIMM BO3MOXHOCTAMU 300P0BbA:

- cO3aaHve TEKCTOBOW BEPCUM NOBOro HETEKCTOBOrO KOHTEHTA ANS €70 BO3MOXHOro npeobpasoBaHns B
anbTepHaTVBHbLIE (POPMbI, yO0OHbIE NS Pa3NNYHbIX NOfb30BaTENEN;

- CO3[aHWe KOHTEHTA, KOTOPbI/ MOXHO NPeACcTaBUTb B Pa3nnyHbIX Buoax 6€3 notepn AaHHbIX Unn CTPYKTYpb,
npenycMOTPETb BO3MOXHOCTb MacwTabrypoBaHus Tekcta v nsobpaxeHuii 6e3 notepm kayecTsa, NpeaycMoTpeTb
LOCTYMHOCTb YNPaBNeHUst KOHTEHTOM C KnaBmaTypbl;

- cO3[aHvie BO3MOXHOCTEW AJis 06y4atoLMxcsl BOCMIPUHUMATb OLHY M Ty XXe MHPOPMaUMIo U3 PasHbIX UCTOYHVKOB -
Hanpumep, Tak, 4Tobbl LA C HAPYWEHWUSMI Clyxa NonyyYani MHGOPMaLIMIO BU3YallbHO, C HAPYLUEHWSIMU 3PEHUS -
ayamanbHo;
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- MPUMEHEHVEe NPOrpaMMHbIX CPencTB, obecrneynBatoWwmx BO3MOXHOCTb OCBOEHNS HABbIKOB 1 YMEHWIA, CDOPMUPYEMbIX
OVNCLUMNNIMHOM, 3a CYET anbTepHaTUBHbLIX CNOCOO0B, B TOM YUCNE BUPTYanbHbIX NabopaTopuii U CUMYNSILMOHHBIX
TEXHONOIIA;

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

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

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

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

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

- NPOLONXMNTENBHOCTU BbICTYMEHNS 0ByyatoLerocs Npu 3awmTe KypcoBoi paboTbl - He 6onee Y4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cooTBeTcTBUU ¢ TpebosaHusMu ®IFOC BO 1 yuebHbIM NnaHoM no HanpasneHuto 44.03.05

"Meparornyeckoe obpazosaHue (C ABYMS NpodounsMu NOAroToBKM)" 1 Npodpunio noaroToky "HavanbHoe obpasoBaHve
N UHOCTPAHHbIA (aHFIMACKNIA) A3bIK".
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MepeueHb nuTepartypbl, HEOOXOAUMOM 4Nt OCBOEHUS OUCLMIUINHBI (MOLOYNS)

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

Mpogounb noaroToBkn: HayanbHoe 06pa3oBaHme N MHOCTPAHHbIV (AHIAMACKUIA) A3bIK

KBanudomkauus BeinyckHuka: bakanasp

dopma oby4eHus: o4Hoe

SA3bik 0by4eHmns: pycckuii

"oa Hauana obyyeHus no obpasosatenbHoi nporpamme: 2020

OcHoBHas nuTeparypa:

1. HapasiH, A. A. Matematuka : y4ebHuk / A.A. JapasH. - 3-e usg., ucnp. u gon. - Mocksa : MIHOPA-M, 2017. - 544 c. -
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1500 aka. - TekcT : anekTpoHHbIl. - URL: https://new.znanium.com/catalog/product/439017 (nata obpateHus:
08.08.2019)

5. banguH, K. B. Matematvka onsi ryMaHuTapveB [OneKTPoHHbI pecypc] : YuebHuk / Mop obw. pen. a. 3. H., npod., K.
B. BanguHa. - 3-e n3ga. - Mocksa : Jawkos u K, 2012. - 512 ¢. - ISBN 978-5-394-01910-4. - TekCT : 9N€KTPOHHBIN. -
URL.: https://new.znanium.com/catalog/product/411391 (nata obpauweHus: 08.08.2019)

6. WymaH, I". V. Anrebpa n reomeTtpus : y4eb. nocobue / I'.U. Wyman, O.A. BonruHa, H.FO. MonogHas. - Mockea : PUOP :
NH®PA-M, 2018. - (Bbicluee obpasoBaHue). - 160 c. - DOI: https://doi.org/10.12737/1708-1. - ISBN 978-5-16-105920-3.
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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 noaroToBkn: HayanbHoe 06pa3oBaHme N MHOCTPAHHbIV (AHIAMACKUIA) A3bIK

KBanudomkauus BeinyckHuka: bakanasp

dopma 0by4eHus: o4Hoe

SA3bik 0by4eHuns: pycckuia

oo Havana obyyeHns no obpasoBatenbHoi nporpamMme: 2020

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.

CrpaHnua 12 ns 12.




