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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU 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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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

Mporpammy nucuunnuHel paspaboTan(a)(n) LouUeHT, K.H. (poueHT) Canbikosa E.P. (Kadenpa Teopun n TexHonoruia
npenofaBaHns MaTeMaTMKM U MHPOPMATUKK, OTAENEeHMe nejarorndyeckoro obpasosarus), 1Elena.Sadykova@kpfu.ru ;
JOLLEHT, K.H. (goueHT) Tumepbaera H.B. (Kachenpa Teopnm 1 TEXHONOriA NpenofaBaHns MaTeMaTnk n MHOOPMaTHKY,
oTheneHue neparoruyeckoro obpasosaHus), Nailya.Timerbaeva@kpfu.ru ; noueHT, k.H. Pazneesa I.W. (Kagpenpa
TEOPWU 1 TEXHONOT M NpenoiaBaHUs MaTeMaTnk 1 MHGOPMATHKKU, OTAENEHNE Neaarornieckoro obpasosaHus),
Elmira.Fazleeva@kpfu.ru ; goueHrt, k.H. ®anuneesa M.B. (Kadhenpa Teopun 1 TeXHONOrMin NpenogasaH1s MateMaTuky m
VHOOPMAaTKKK, OTAENEHNE Neaarornyeckoro obpasosaHus), Marina.Falileeva@kpfu.ru ; 3aBenytownii kachepoit, O.H.
(npodpeccop) Wakuposa J1.P. (Kadenpa teopuum 1 TEXHONOrUn NpenogasaHNs MateMaTkv 1 UHPOPMaTKKK, oTaeneHne
nenaroruyeckoro obpasoBaHus), Liliana.Shakirova@kpfu.ru

1. MepeyeHb NNaHMpyeMbIX pe3ybTaToB 06yyeHUs No QUCLUNINHE (MOBYNI0), COOTHECEHHbIX C MIaHUPYeMbIMU
pe3ynbtatamm ocsoeHus OMOMNn BO

Obyuqarowumitcsi, OCBOVBLWNIA AUCLUNAUHY (MOOY/b), LOMXEH obnanaTth CneayowmnmMy KOMNeTEHUUAMU:

LWndop PacwumndppoBka
KOMMeTeHuun npuobpeTaeMon KOMNETEHLUN
YK-1 CnocobeH ocyLWecTBNATb NMOUCK, KPUTUHECKWIA aHann3 1 CUHTE3 MHAbopMaLuu,

NMPUMEHATDb CUCTEMHbIA Noaxon ans peweHnsa NnocTaBeHHbIX 3aaau

O6yyatolmiics, OCBOMBLUNA AUCLUMANHY (MOOYNb):

JlonxeH 3HaTb:

CtyneHT, nayumslmin kypc (1, 2 cemecTpbl), LONXKEH 3HATb:

- MeToAbl pelleHns anrebpanyecknx ypaBHeHU N HEPaBEHCTB;

- 3NIeMeHTapHoe nccnenoBaHne yHKLMIA 1 NOCTPOEHWe X rpadonKos;
-BUAbl 334a4 C napameTpamu;

-MeTobl PELEeHNs Taknx 3anau.

CTyneHT, nay4mslmnin Kypc (3 ceMecTp), LONXEH 3HATb:
-aKCUOMbI, ONpefeneHns n Teopembl MNaHUMETPUN;

-BUObl MHOrOYrofbHNKOB 1 MX Knaccudmkaumio;

-OCHOBHbIEe NMOCTPOEHUS, BbINOMHSAEMbIE LIMPKYNEM U INHEVKON;
-MeToAbl pPeWweHns 3a4a4 Ha NoCTPOEHMeE.

CTyneHT, n3y4mBLIMA KypC (4 CEMECTP), LONXEH 3HATb:

-aKCMOMbI U OMpefenieHns CTEpeoMeTpum;

- pasnuyHble NOAXoAbl K onpeaeneHuto NOHATUS MHOrOrpaHHNKa;

- BUObl MHOTOrPaHHMKOB 1 MX Knaccudpukaumio;

- oopMynbl AN BblYMCeHMs 06bema v Nowanmn OCHOBHbBIX FEOMETPUYHECKMX TEN.

JonxeH ymeTb:
CtyneHT, nayumsmin kypc (1, 2 ceMecTtpbl), LOMXKEH YMETb:
- pewartb NMHeliHbIE YpaBHEHUS U HepaBeHCTBa C napameTpamu;

- pewartb paunoHanbHble , ApoBHO-paLMoHabHbIe Y MppaUMoHanbHbIE YpaBHEHUS Y HEPaBEHCTBA, B TOM YUCHE C
napaMeTpamu;

- pewatb TPaHCLEHOEHTHbIE YPaBHEHWS U HEPABEHCTBA, B TOM YMCIE C MapaMeTpamu;
- NMPUMEHSTb PasNMyHble METOIbl NPV PeWweHrnn 3aaa4y ¢ HayanbHbIMU YCNIOBUSMU.

CTyneHT, nay4mswnii kypc (3 ceMecTp), AONXEH yMeTb:
- 0KA3bIBATb TEOPEMbI;
- pelwaTb 3a4a4un Ha 4oKasaTenbCTBO, BbYMCNEHUE MNoWanei reoMeTpuieckmnx ouryp;

- NPVMEHATb CBOMCTBA 3aMedaTesibHbIX JIMHUA 1 TOYEK TPeyronbHUKa Npu peweHnn 3aiay Ha 0oKasarenbCTeo U
BblHMUCIIEHNE;

- BbIMONTHATb reoMeTpun4eckne nocTpoeHns Ha ninoCKoCTn.

CTyLEeHT, N3y4nBWNA KypC (4 CEMECTP), BONXEH YMETb:
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MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

-loOKa3bIBaTb TEOPEMbI;
- BbINOMHATb FEOMETPUYECKME NMOCTPOEHMS B MPOCTPAHCTBE;

- CTPOWTb CEYEHWSI MHOTOrPaHHMKOB;

- pelwartb 3a4a4u Ha BbluMCNeHUE obbeMa 1 NNOWALN FreOMETPUYECKMX TEN,
- BbINONHATL MOAENM NPABUIbHBIX 1 NONYNPAaBUIbHBIX MHOTOrPaHHVKOB.

JonxeH BnaneTb:

CtyneHT, nayumslmin kypc (1, 2 ceMecTpbl), LONXEH BNaneTb:

-OCHOBHbIMU TEOPETUYECKMMU OCHOBaMU LWKOJIbHOIO Kypca Teopun (YHKLWIA 1 X rpadoukoB, ypaBHEHWIA 1
HEepaBEHCTB;

-OCHOBHbIMW TEeOpeTUn4eCKnMm OCHOBaMI LLKONMbHOIO Kypca 3agay ¢ napamMetTpamu;
-MPUMEHATb NoNy4YeHHble 3HaHNA NPpU peleHn pa3IndHbIX 3anad.

CTyneHT, nay4mslnii Kypc (3 ceMecTp), AONXEH BnaaeTh:
-OCHOBHbIMU TEOPETUYECKIMI OCHOBAaMI WKOJIbHOMO Kypca NiaHuMeTpuu;
-NPVMEHSITb MOMYyYeHHble 3HaHWS NPU PELEHUN Pas3NYHbIX 3a4a4 No NNaHUMeTpUn.

CTyLEeHT, N3y4mBWUIA KypC (4 cEMECTp), BONXEH BnageTb:
-OCHOBHbIMU TEOPETMYECKMMM OCHOBAMM WKOMbHOrO Kypca CTepeoMeTpuu;
-MPUMEHSATb NONYYEHHbIE 3HAHWS NPU PEeLeHNN PasnnyHbIX 3a4a4 N0 CTEPEOMETPUN.

LonxeH 0eMoHCTpUPOoBaTb CNOCOBHOCTb M FOTOBHOCTb:!

- uccnenosaTtb pasnuyHble PYHKLUW 1 CTPOUTb UX rpachviku;

- pewartb pa3/iniyHble Bnabl ypaBHeHVIIZ, HEepaBeHCTB N UX CUCTEM: codepXalnx Moaynum, nppaunoHasnbHble,
rnokasaresnbHble, norapugmmyeckme, BbiCLWNX CTEerneHeMn, ,upo6Ho-pau|/|0Haanb|e;

- pasnuyaTtb 1 pelwartb pasnnyHble BUabl 3a4a4 C NapaMeTpoM;
- pewartb pasnuyHble TUMbl ypaBHEHUI U HEPABEHCTB C NapaMeTpamil, a TakXe UX CUCTEMDI;
- aHanM3npoBaTb 3aLayy C NapaMeTPOM U BbIBrpaTh pasnnyHble Cnocobbl ee peLeHns;

- NPUMeHsTb anrebpanyeckne MeToabl (TeopeMy Breta, rpadpryeckyto MHTepnpeTaumnto KBaapaTHOro TpexyneHa u
T.M.) NPV peweHnn 3aaay ¢ napameTpamu;

- MPUMEHSITb (PYHKLMOHANBbHBIE, rpatnieECKME, FEOMETPUYECKIE METOLbI MPU PELIEHNM 3a4a4 C NapaMeTpamu.

2. Mecto aucuunnuHbl (Moayns) B cTpyktype OMOIM BO

LaHHasa oucumnnmHa (Mogynb) BKtodeHa B padaen "61.0.06.03 OucumnaunHbl (Mogynun)" OCHOBHOM NPOECCUOHANBHOW
obpaszoBatenbHoii nporpammel 44.03.05 "Meparornyeckoe obpasoBaHve (C ABYMS NPOCOUISAMIA NOLrOTOBKN)
(MaTematuka, nHpopMaTuKa U MHOPMALMOHHBIE TEXHONOMMM)" 1 OTHOCUTCS K 00513aTENbHBIM ANCLUMIMHAM.

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

3. 06bem gucuunnuHbl (MOAYNS) B 3a4eTHbIX eAMHULLAX C YKa3aHUEM KOJIMYeCcTBa YacoB, BbiAe/IeHHbIX Ha
KOHTaKTHyI0 paboTy obydaloLmxcs ¢ npenogasarenem (Mo BUAaMm y4ebHbIX 3aHATUN) U HA CaMOCTOSITENIbHYIO
paboty obyuaromxcs

Ob6was TpynoeMKoCTb AncuUMnanHbl coctaBnseT 10 3a4eTHbix(ble) eanHuL(bl) Ha 360 yaca(os).

KoHTakTHas paboTa - 218 yaca(oB), B TOM 4ncne nekumm - 72 yaca(oB), npaktuyieckue 3aHatus - 0 yaca(os),
nabopatopHble paboTbl - 142 Yaca(oB), KOHTPOSIb CAMOCTOSITENbHOW PaboThl - 4 yaca(os).

CamocTositenbHas paboTta - 97 yaca(os).
KoHTponb (3a4€T / ak3ameH) - 45 yaca(os).

®dopMa NPOMEXYTOYHOr0 KOHTPONS ANCLUMIMMHDI: 3a4ET C OLEHKOM B 1 ceMecTpe; 9K3aMeH BO 2 CeMecTpe; 9K3aMeH B 3
CEeMecTpe; 3K3aMeH B 4 cemMecTpe.

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

4.1 CTpyKTypa 1 TematM4yeckuii niaH KOHTaKTHOM M CaMOCTOSITe/IbHOM PaboTbl N0 AUCUUNANHe (MOBYNI0)
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckmellabopatopHble
3aHATUSA paboTbl

CamocrosiTenbHas
paborta

Tema 1. lMoHaTMe dyHKLNN.
CeoiicTBa (oyHKLMMW. DneMeHTapHoe
nccrnenosaHne PyHKUUN n

" [nocTpoeHue nx rpagonKos.

WccneposaHme pyHKUMIA C MOMOLLbLIO
npovn3BoaHOM

Tema 2. [NocTpoeHue rpadrkos
PYHKLNIA C MOMOLLbIO
npeobpasoBaHuii. MNocTpoeHne
rpadgovkoB oyHKLMIA, coaepXKatumx
MoLyIb

Tema 3. YpaBHeHUS N HepaBeHCTBa,
cofepxalume nepeMeHHyo nog
3HaKoOM Moayns

Tema 4. ObpatHas yHKUMS.
"padoukn B3aMMHO 0BpaTHbIX
hyHKUMIA

Tema 5. KsagpatnyHas pyHKUmMS.
CteneHHble PyHKLNN.
WppaunoHanbHble ypaBHEHNS 1
HepaBeHCTBa

Tema 6. [NokasaTenbHas OyHKLMS.
MNokasaTenbHble ypaBHEHNS 1
HepaBeHCTBa

Tema 7. Ilorapudgommyeckas
doyHKUmMs. JTorapndommyeckme
YpaBHEHWNS 1 HepaBeHCTBa

Tema 8. YpaBHeHUs1 1 HepaBeHCTBa
BbICLUMNX CTEMNeHeMn

Tema 9. Cnctembl ypaBHEHWIA C
LBYMS! NEPEMEHHBIMU

10.

Tema 10. Bugbl 3anay ¢ napametpom.
3apayv nepsoro snga. JlnHeHbie,
LpobHO-paumoHanbHble, KBaapaTHbIe
YpaBHEHWNSI U HepaBeHCTBA C
napameTpom

11.

Tema 11. 3apaum BTOpPOro BMaa.
Anrebpanyeckme METOLbI PELLEHUS
3a4a4 c napametpamu.
Vcnonb3oBaHne Teopembl Bueta npu
peleHnn 3aaa4y ¢ napameTpamu,
rpadouyeckoin nHTeprnpeTaunm
KBaApaTHOro TpexyneHa

12.

Tema 12. dyHKUMOHANbHbIE METOAbI
pelweHns 3agay ¢ napameTpamu.
Mcnonb3oBaHWe CBONCTB PyHKLUNIA

13.

Tema 13.
DyHKUMOHANbHO-rpaguyeckme
MEeTObl peleHns 3anad ¢
napameTpamu

14.

Tema 14. NeomeTpudeckne MeToapl
pelweHns 3anay C napaMmeTpamu.
Vcnonb3oBaHne oopMyn paccTosaHUS
MeXny OBYMS TOYKaMu, OT TOYKWU A0
NPSIMOIA Ha NNOCKOCTH.
Vicnonb3oBaHne ypaBHEHMS NPSMON,
napbl napannenbHbIX NPSMbIX,
nepecekarLmnxcs NPSMbIX

CrpaHnua 5 13 18.
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Paspenbl AUCLUANINHBI /
Momyns

CemecTp

Buabl un yachbl
KOHTaKTHOW paboThbl,
MX TPYOO0EMKOCTb
(B yacax)

Nlekuunmn

MpakTuyeckme
3aHATUSA

NabopatopHble
paboTbl

CamocrosiTenbHas
paborta

15.

Tema 15. NeomeTpuyeckne Metonpl
peweHns 3a4ay ¢ napaMmeTpamu.
Mcnonb3oBaHue HepaBeHCTBa
TPeyronbHuKa, ypaBHEHNS OTPe3Ka,
napannenorpamma, oKpy>XHOCTK

16.

Tema 16. 3apaum c napameTpamm B
coctase ED

17.

Tema 17. AkcuomaTtunyeckoe
NOCTPOEHNE reomMeTpumn

18.

Tema 18. TpeyronbHuk:
COOTHOLEHUS, MPU3HAKW, OTPE3KN

19.

Tema 19. OTHOWweHne, nonobue

20.

Tema 20. 'eomeTpuyeckme
npeobpas3oBaHUst Ha NIOCKOCTU

21

.[Tema 21. TpeyronbHuk

22.

Tema 22. YeTblpexyronbHUK

23.

Tema 23. OKpyXHOCTb

24

Tema 24. BnnucaHHble 1 onnMcaHHble

IMHOroyronbHUKM

25.

Tema 25. N'eomeTpuyeckme
NMOCTPOEHNS Ha MNOCKOCTH

26.

Tema 26. PeweHve 3apay
MOBbILEHHOW CMOXHOCTK MO
nnaHumMeTpum

27.

Tema 27. Ctepeometpus. MNoHsaTHe
MHOrorpaHHuka. Beinyknbie un
HeBbIMNYKNble, MPaBUbHbIE,
nonynpaswibHble, 3BE344aThle
MHOrorpaHHuku. Teopema dinepa
NS MHOrOrpaHHUKOB, MPUHLMN
JBONCTBEHHOCTHU

28.

Tema 28. N'eomeTpus TeTpasgpa.
Tetpasap v cdpepbl. MeagmnaHsbl
TeTpasgpa. OpToLEeHTpUYecKnii
NPSAMOYroMbHbIA, paBHOrPaHHbIN
TeTpasap. Ceoictea. OnucaHHbIi
napannenenuneq Tetpasgpa

29.

Tema 29. MHororpaHHble yribi.
CeoiicTsa. [lByrpaHHbie yribil.
PaBeHCTBO ABYrpaHHbIX yrinos.
Ceoiictsa. TpexrpaHHblii yron.
MpaBunbHbIA TPEXTPaHHbIA yron.
Teopema lMudparopa. MNpusHakm
paBeHCTBa TPexXrpaHHbIX Yrnos

30.

Tema 30. Teopema KOCUHYCOB ”
CVHYCOB OJ15 TPEXTPAHHOrO yrna

31.

Tema 31. NeomeTpuyeckne mecta
TOYeK B MpocTpaHcTee. [NocTpoeHmne
nepneHonkynspa K nnockocTu

CtpaHnua 6 13 18.
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Buabl un yachbl
KOHTaKTHOW paboThbl,

Pa3nenbl aucuunIvnHbl / NX TPyAOEeMKOCTb CamocTtosiTenbHas
N Moayns Cemectp (B yacax) pa6orta
MpakTuyeckmellabopatopHble
flexumm 3aHATUSA paboTbl

Tema 32. Kpyrnble Tena. Copepa n
wap. NepeceyeHve wapa (ccepbl)
nnockocTblo. KacaHwve wapa n
cthepbl nnockocTbio. CummeTpns
30 cohepsl (maQa). CBOI7ICTvBa 4 > 0 5 4

KacaTenbHOW U CEKYLLEN, CEKYLLMX U
xop4. HacTn wapa: cermMeHTHas
MOBEPXHOCTb, LWAPOBOW CEMMEHT,
LWapoBO Nosc, WapoBOiA CNow,
LapoBOM CEKTOP

Tema 33. Unnunppuyeckme,
KOHU4Yeckune nosepxHocTtu. LinnuHap.
PasBepTka. KoHyc. YceueHHbIN
33.|koHyc. Pa3BepTku KOHyca n 4 2 0 4 2
yCeyeHHOoro KoHyca. CnummeTpus
unnnHapa spaweHus. Ceverve
KOHyCa MNOCKOCTbIO

Tema 34. BnncaHHble 1 onncaHHble
34 MHOrorpaHHukn. OCHOBHbIE NOHATUS 4 0 0 >

‘v onpenenenus. MNpuama, onncaHHas
0KOno wapa

Tema 35. 3agaym Ha NOCTPOEHUE B
ctepeomeTpuun. [osnumoHHas
MONHOTa 1 MeTpuyeckas
onpeneneHHoCTb N306paxeHnii.
35.|[MocTpoeHne ceyeHnin (0OCHOBHbIE 4 2 0 4 4
METObl: METOL OCHOBHOI MNOCKOCTHU,
MeTo[ cnefa, MeTon COOTBETCTBUS
To4ek). Teopema Monbku-LBapua

Tema 36. M306paxeHmne
36.|MHOrorpaHH1KOB, KOHYCOB, 4 0 0 2 2
umnuHapoB. OCHOBHble TpeboBaHus

Tema 37. O6bem. Kybupyembie Tena.
CBoiicTBa 06 BEMOB (aKCUOMBI).
Teopema 06 o6bemMe nNpsiMoro
57 [WwnnHapa. MpencraBneHne obbema
‘|nHTerpanom. BeiBoabl coopmyn:
06beM LMAnHIpa, KOHyca, Wwapa.
MpuHumnn b. Kasanbepu. ®@opmyna
CumncoHa

Tema 38. PaBHOBENNKOCTb 1
PaBHOCOCTaBNEHHOCTb B
38.|npocTtpaHcTee. TeopeMbl 0 4 0 0 2 4
PaBHOBENNKOCTU U
PaBHOCOCTaBNEHHOCTU

Tema 39. NoHATME NOBEPXHOCTW.
JByCTOPOHHME N OOHOCTOPOHHME
nosepxHocTh. "NleHTa Mebuyca". Ee
cBorictea. OnucaHHble
39.|MHOrorpaHHvKu 1 onpegeneHve 4 2 0 4 2
nnowanm Bbinyknov NoBepxXHOCTHU.
Mnowanb coepbl, GOKOBOIA
MOBEPXHOCTW LMAMHAPA, KOHyCa,
YCEYEeHHOro KoHyca

Wroro 72 0 142 97

4.2 CopepxaHue aucUUMNIUHLI (MOBYNSA)
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Tema 1. NoHsTHe dpyHKUUK. CBONCTBA PYHKLUN. DNeMeHTapHOe uccnenosaHue oyHKLUM U NOCTPOEHME UX
rpacpukos. UccnepoBaHue oyHKLIMIA C MOMOLLLbIO NPOU3BOOHON

. OnpeneneHne gyHkumn. Obnactb onpeneneHns yHKUMU. MHOXeCTBO 3HauYeHUiA cpyHKLMKW. [pachmk pyHKLMK.
. Cnocobbl 3anaHnst oyHKLMK.

. CeoricTBa PYHKLUIA (HETHOCTb, MOHOTOHHOCTb, NEPUOANYHOCTb, ACUMNTOTbI FPadOUNKOB).

. DneMeHTapHoOe uccnenoBaHve PyHKUNIA.

. WccnepnoBanue thyHKLMIA € MOMOLLBIO MPOM3BOSHOM.

. Cxema uccnenoBaHns pyHKUUIA.

. Pewenve 3apau.

Tema 2. MocTpoeHue rpachmkoB ¢pyHKLUIA C NOMOLLbIO Npeobpa3oBaHuin. MocTpoeHue rpadomkoB chyHKLUNA,
coaepxaiuux Mmooynb

1. MapannenbHblil NepeHoc (CaBur rpacuka).
2. MpeobpasoBaHne CUMMETPUMN.
3. Cxatue un pactaxeHue rpadwvka.

4. Mogynb, ero aHanuTuydeckas n rpaguyeckas uHtepnpetauus. NocrpoeHune rpadomkos oyHkumnny=|f(x)|, y=f(|x|),
y=[f(|x|)|. MocTpoeHune rpacomkos Opyrux BUOOB PyHKUMIA, coaepXalmx 3Hak Mogyns.

5. CnoxeHwue rpacmkos.

6. Npadpuk pyHKuMm 1/f(x).

7. Pewexne 3anay.

Tema 3. YpaBHeHUs1 N HepaBeHCTBa, coaepXallue nepeMeHHyro nom 3Hakom Moayns

1. MeToAbl pelweHns ypaBHeHW, cofepXalimx nepeMeHHyto noa 3HakoM MoAyNs: packpbiTe MOAy/s Mo OnpeneneHuto,
BO3BeLeHMe 0beunx yacTen ypaBHeHMs B KBaApart, pa3bueHne Ha NPOMeXyTKM, 3aMeHa HEeN3BECTHOTO.

2. PeweHne HepaBeHCTB, coaepXalumx nepeMeHHyo nogd 3HakoM Moaynsi.
3. PeweHue cuctem, cogepxatunx Mogynu.

4. PeweHve 3anay.

Tema 4. O6partHas chyHkuums. Mpachukn B3aMMHO 06paTHbIX PYHKLMIA

1. B3aMMHO 04HO3HAYHOE COOTBETCTBME MEXAY MHOXecTBamu yncen. ObpatumocTb goyHkumn. OnpeneneHve obpaTHoi
hyHKUMW. B3anmHo obpatHble goyHKumMK. "padouki B3auMHO 06paTHbIX oyHKLWIA.

2. Teopema 0 cylecTBOBaHWMN 0OpaTHON ChyHKLIMU.

3. AnropuTMm cocTaBneHnst 06paTHol COyHKLNN.

4. PeweHue 3agady Ha

1) ycTaHOBNEHWE CylLeCTBOBaHWS 06paTHOM (oyHKLMN,

2) HaxoxaeHune obpaTHO hyHKLMK,

3) oTbickaHusi 06nacTh oNpeneneHns U MHOXECTBA 3HA4YEHUIA 0BPaTHON COyHKLIMN,

4) NoCTpoeHUE rpadonKoB NpPsSMOoi 1 06paTHON yHKLMK B OLHOM CMCTEME KOOPAMHAT.

Tema 5. KBagpatuyHas coyHkumsi. CteneHHble chyHKUMU. UppaumnoHanbHble ypaBHEHUSI U HepaBeHCTBa

1. KBagpaTuyHas cpyHKUMS, ee CBOMCTBA U rpadouk. PacnonoxeHune rpadoMkoB KBaapaTUYHOM oyHKLMW B LEeKapTOBOW
cucTeMe KoopauHar.

2. CTeneHHble goyHKLMM, NX CBONCTBA M rpachmkm.
3. dyHKUMW, cogepXalme NepeMeHHyo noL 3HakoM KOPHS.
4. pobHO-paunoHanbHble yHKLNK.

5. OcHoBHble MeTObl peweHnsa nppaumoHanbHbIX ypaBHeHMI7IZ BO3BeleHne obenx yacrtei ypaBHEeHUA B OOHY U Ty Xe
CTeneHb, BBEAEHNE HOBOM I'IepeMeHHOI7I.

6. MNpocTeiwmne nppaunoHanbHble HePaBEHCTBA.

7. PeweHune CnoxXHbIX nppaumnoHanbHbIX HEPaBeHCTB.

8. Pewenue 3apnauv.

Tewma 6. NMokasatenbHasa coyHkuUS. Moka3zaTenbHble ypaBHEHUSI U HEpaBEHCTBA
1. MNMokasaTtenbHasa PyHKUNS, ee CBONCTBA U rpadomk.

2. MpocTewune nokasarenbHble ypaBHEHNA. OCHOBHbIE METOObI PEWEHNS NoKasaTenbHbIX YyPaBHEHWIA: NPUBELSEHNE
obeux HacTel ypaBHEeHNS K OLHOMY M TOMY XXe OCHOBaHWUIO, BBELEHNE HOBOWN NEPEeMEHHOIA.

. MeTop BbiHECEHMS 06LLEr0 MHOXUTENS 3a CKOOKMU.

. MeTtoa rpynnuposku.

. MeTton cBeneHns K 04HOPOAHOMY YPaBHEHMIO.

. MeToa norapmmmpoBaHus.

. HectaHpapTHble MeToabl pelleHns.

. MokasaTenbHble ypaBHEHWS C B3aUMHO 06paTHBIMY OCHOBaHMSAMM.
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9. NokasaTenbHO-CTENEHHbIE YPaBHEHUSI.

10. PyHKUMOHANBbHO-TrPadMYeCKUin METOL peleHns nokasaTesbHbIX yPaBHEeHU.

11. PewweHune nokasaTenbHbIX HEPaBEHCTB.

12. PeweHune 3anau.

Tewma 7. Nlorapucpmmnueckas coyHkuma. JlorapucpMmmueckme ypaBHeHUs 1 HepaBeHCTBa
1. Jlorapudpm. CeoiicTea norapndgomos.

2. Jlorapudpmuyeckas pyHKUKS, ee CBOMCTBA U rpadomk.

3. MpocTeiiwmre norapumuyeckme ypasHeHUsi. OCHOBHbIE METObI PEWEHNS NOrapUPMUYECKMX YPABHEHWIA: METOL,
MOTEHLUMPOBAHUS, METOL BBELEHMS HOBOW NEPEMEHHON, METOL, NOrapucoMMpPOBaHHS.

4. ®dyHKUMOHANBbHO-TpadoMYEeCKUn METOL, PeLLEHNS NOrapuOMNYECKNX YPaBHEHUIA.
5. PeweHune norapntmMmnyeckmx HEpaBEHCTB.

6. PelweHwve 3anau.

Tema 8. YpaBHEHUs1 U HepaBeHCTBa BbICLLUUX CTENEeHEN

1. Anrebpanyeckre ypaBHeHUs. YpaBHEHNS BbICWINX cTeneHein. MeToabl peleHns ypaBHEeHWi BbICWKX CTEMNEHEN.
TpexyneHHble ypaBHEHUS.

2. CuMMeTpuryecKkmne ypaBHeHus.

3. BosBpaTtHble ypaBHeHMS.

4. NpobHO-paunoHanbHble ypaBHEHNS.
5. OnHOpoAHbIE YpaBHEHUS.

6. MeTonbl peweHnst HepaBeHCTB. MeTon MHTEPBANIOB NPY PEWEHNM PaLIMOHANbHbIX, APOBHO-pPaLOHaNbHBIX
HepaBEeHCTB.

7. PeweHve 3anay.

Tema 9. CucteMbl ypaBHEHUN C OBYMS NepeMeHHbIMMU

.PeweHne HennHenHbIX CUCTEM YpaBHEHWIA.

. MeToz nonctaHoBKM 1 anrebpamyeckoro CNOXeHUs NPU PeeHn CUCTEM YPABHEHWIA.
. MeToa 3aMeHbl NnepeMeHHO NPW pelweHnn CUCTEM YPaBHEHWIA.

. PelweHne cummeTpuyeckmx cmctem.

. PeweHnue cnctem ogHOPOOHbIX YPaBHEHWIA.

. PeweHne cnoxHbIx HENVHERHbIX CUCTEM YPaBHEHU Ha3BaHHbIMU METOLAMMU.

Tema 10. Buabl 3apauy ¢ napameTpoM. 3apgauv nepeoro Buaa. JluHenHble, Apo6HO-paLMoHanbHbie, KBagpaTHble
ypaBHEHUs1 U HepaBeHCTBa C NapameTpoM

1. Buapbl 3afay ¢ napameTpamu.

2. MNepebii BUA 3a0a4 C NapaMeTpoM.

3. lnHeliHble ypaBHEHNS 1 HEPABEHCTBA C MapaMeTpoM, BUAbl BETBAEHWI, doopMa 3anucu oTeeTa.
4. OpobHo-paumoHanbHble ypaBHEHNS U HEpaBEHCTBA ¢ napameTpoM. MNposepka O03.

5. KBafpatHble ypaBHeHWS 1 HepaBeHCTBa C NapaMeTpoM.

6. Pewexve 3anay.

Tema 11. 3apaum BTOpOro Buaa. Anrebpanyeckme Metoabl peLleHUs 3agad ¢ napamerpamu. Mcnonb3oBaHue
TeopeMbl Bueta npu pelueHun 3apad ¢ napametTpamm, rpacouyeckon MHTeprnpeTauum KBagpaTtHoOro TpexuneHa

1. 3apaym BTOpOro Bmaa.
2. Anrebpanyeckne MeToLbl PeLeHns 3a8ay ¢ napameTpamu.
3. Teopema Bueta npu peweHnmn 3agad ¢ napameTpamu. 3Haku KOpHel KBaaparHoro TpexyneHa.

4. I'padpryeckas NHTepnpeTaums KBaapaTHoOro TpexdyneHa. PacnonoxeHne KopHei KBaapaTHOro TpexyneHa
OTHOCUTENbHO TOYKM, MHTEpBaNa Ha Y/CNoBO OCH.

5. Pewenue 3anauv.

Tema 12. dyHKUMOHaNbHbIe METOAbI peLleHUs 3aaay ¢ napametrpaMu. Micnonb3oBaHue CBOUCTB (PYHKLIMIA
1. @yHKUMOHANbHbIE METOAbI PELeHNs 3a4a4 C napamMeTpamu.

2. HeoTtpruatenbHOCTb OyHKLMM NPU pelleHnn 3aaad ¢ napameTpamu.

3. MOHOTOHHOCTb PYHKUMW MPpU peeHnr 3a8a4y ¢ napameTpamu.

4. OrpaHny4eHHOCTb COYHKLMM NPY pelleHnn 3a4ay ¢ napamMeTpamu.

5. Hanbonbliee (HauMeHbLUEEe) 3HA4YEHNE COYHKLNN.

6. PeweHne 3anay.

Tema 13. dyHKUMOHaNbHO-rpacdpmyeckme meToabl peLleHUs 3aaady ¢ napameTpamu

1. dyHKUMOHaNbHO-rpadmyeckme MeTobl peweHns 3anay ¢ napameTpamu.

2. icnonb3oBaHWe CBONCTB rpachukoBs IMHENHON U KBAAPATUYHON ODYHKLUMIA NPpU pelweHnr 3a4a4y ¢ napamMeTpamu.
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3. Ncnonb3oBaHne cBOWCTB rpadhuka obpaTHOM NPONopLMOHaNbHOCTU NPU pPeLeHn 3aaad ¢ napameTpamu.
4. Vicnonb3oBaHue CBOMCTB CPYHKLUMN C MEPEMEHHON NMOA, 3HAKOM MOLYNS NPU PELeHMn 3a[ay C napaMmeTpamu.
5. PeweHnuve 3apay.

Tema 14. TeomeTpuyeckne MeTOAbI pelleHUs 3agay ¢ napameTrpamu. icnonb3oBaHue oOpMyn paccTosiHUSA
MeXAy OBYyMsi TOYKaMu, OT TOUKM A0 NPSAMOM Ha NnockocTu. icnonb3oBaHue ypaBHeHUsi NPSIMOWA, Napbl
napannenbHbIX NPSIMbIX, NepeceKakoLLUXCA NPAMbIX

1. FGOMeTpI/ILIeCKI/Ie MeTOobl peweHns 3agay C napameTpami.

2. Vicnonb3oBaHre hopMyribl PACCTOSHNUSA MEXOY LBYMS TOYKAMU, OT TOYKM A0 NPSIMOA HAa MNOCKOCTW NPY PeELIeHNI
3afay c napameTpamu.

3. Ncnonb3oBaHne ypaBHEHUA I'IpﬂMOI7I, napbl napannenbHbIX NPAMbIX, MepecekaloWwnxcsa NpsaMbiX Npn peweHnn 3anad ¢
napameTpamn.

4. PelweHve 3anau.

Tema 15. FeoMeTpuyeckme MeToObl pelleHNs 3adad ¢ napameTpamu. Ucnonb3oBaHne HepaBeHCTBa
TpeyronbHUKa, ypaBHEeHUS OoTpe3Ka, napannenorpamMmma, OKpy>XHoCTu

1. FeomeTpuryeckne MeToapbl peweHns 3aay ¢ napameTpamu.

2. HepaBeHCTBO TpeyronbHUKa, ypaBHEHME OTpe3Ka npu peweHnn 3aaad ¢ napameTpamu.
3. Ncnonb3osaHre ypaBHeHUs napannenorpamMmma npuv peleHny 3agay ¢ napametpamu .
4. Vicnonb3oBaHWe ypaBHEHNS OKPY>XHOCTM NPU pelleHnn 3agay ¢ napameTpamu.

5. PeweHue 3agau.

Tema 16. 3apaum ¢ napaMmeTpamm B coctase EIM3
1. 3apaum c napamMeTpamu B COCTaBe €4MHOr0 rocynapCTBEHHOro ak3ameHa (EI).
2. KoondovkaTop rocynapcTteeHHomn utoroson artectaumm (MA) n EI9.

3. OcHoBHble BUAbI 3a[ay, BKNOYAEMblE BO BTOPYIO YaCTb MPOOMIBHOIO ak3aMeHa No MatemMatuke 3a Kypc cpenHei
WKONbI.

4. PelweHre pasnnyHbIX BAPMAHTOB 3aay (AeMoBepCcuU, NPobHbIE BApUaHThI).
Tema 17. AkcMomaTnyeckoe NocTpoeHue reoMeTpum
1. A6contoTHas reometpus. OCHOBHbIE MOHATUS.

2. H.W. Nobavesckuii. Akcroma napannensHocTy B "Boobpaxaemoii" reometpumn. 3HaveHue "Boobpaxxaemoi
reomMeTpuun" 05 passuUTUS MateMaTUyecKom Hayku.

3. EBknnpoBa reomeTpusi no Mnbbepty (Heonpenensemble NOHATUS, OTHOWEHWS, FPYMMbl aKCUOMBbI)

4. KOHCTPYKTMBHbIE aKCMOMbI I MHCTPYMEHTBI TEOPUN NMOCTPOEHWIA. SNEMEHTAPHbBIE 3a4a4M Ha NOCTPOEHNE LIMPKYIEM 1
NNHENKON.

Tema 18. TpeyronbHUK: COOTHOLLUEHUS], MPU3HaKU, OTPEe3KH1

1. MeTon " ot npotmsHOro" n MMT npw peweHun NNaHMMETPUHECKMX 3a4a4 Ha AoKa3aTenbCTBO.
2. MNocTpoeHMs OONOAHWUTENBHON NPSAMOI MPU PELIEHNN NNaHUMETPUYECKMX 3a4ay.
3. COOTHOWEHMSA CTOPOH U YrNOB TPEYrofbHMKa.

4. YeTBepTblli U NATbLIA NPU3HAKN PABEHCTBA TPEYrONbHNKOB.

5. 3amevartenbHble TOYKM U OTPE3KM TPEYrofbHUKA.

Tema 19. OTHOLLeHue, nopobue

. BHyTpeHHee 1 BHewHee geneHne o0Tpe3ska TOHKOM.

. Teopema daneca v ee 0606LeHUS.

. [apMoHnyeckme YeTBepKM.

. Teopema o buccekTpuce yrina TpeyronbHuKa.

. Teopembl HYesbl 1 MeHenas.

. MeTOD, I'IO,EI,06I/I9I N 0ONONHUTENbHbIE MOCTPOEHUA.

. [eomeTpuyeckne NOCTPOEHNS NPONOPLIMOHASIbHBIX OTPE3KOB LIMPKYNEM U IMHEKOIA.
8. Metonbl 'MT, anrebpanyeckuii 1 nogobums.

9.Kputepuii paspewmMmocTu 3agay Ha NOCTPOEHUE LIMPKYNEM U NINHEAKON.

Tema 20. FeomeTpuyeckme npeobpa3oBaHUs Ha MNOCKOCTU

1. MNpeobpaszoBaHus NNOCKOCTW. [BUXeHUs NNOCKOCTW. Buapl ABUXEHWIA.

2. UeHTpanbHas n ocesasi CUMMETPUN.

3. NapannenbHbIii NEPEHOC NIOCKOCTN.

4. [MoBOPOT NMAOCKOCTN.

5. Cymma gBuXeHui.

5. CsoiicTBa ABWXEHWUI MNOCKOCTH.
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6. LleHTpansHoe nonobue gouryp Ha nnockocTu.

7. OokazatenbcTBO TeopeM Toppuyennu, HanoneoHa ¢ METOAOM reOMETPUYECKNX NPeobpasoBaHUIA.
Tema 21. TpeyronbHuK

1. JononHUTENbHbIA TPeYronbHYK.

2. Toukn Diinepa. TpeyronbHKK C BEpPWMHAMK B To4Kax ditnepa.

3. OpTOLEHTPUYECKUIA TPEYTONbHMK.

4. Npsimaa dnnepa. Teopema o0 Npsmoit ditnepa.

5. OKpYXHOCTb O€BATN TOYEK.

6. BnncaHHas n BHeBNMcaHHble oKpy>XHOCTU. CBOCTBA TPEYro/bHUKA C BEPLWNHAMUN B LEHTPaX BHEBMUCAHHbIX
OKPY>XHOCTEWN.

7. MNocTpoeHune TpeyronbHMKa No 3ameyaresfibHbIM TOYKaM 1 0Tpe3kam.

Tema 22. YeTbIpeXxyronbHUK

1. CBoNCTBa M NpM3HaKW napannenorpamMma n tpaneunn. Yetbipe 3amedatenbHble TO4KM TpaneLuu.

2. Bbinyknble, HEBbINYKNbIE Y CaMOMNepecekaloWwmecs YeTblipexyronbHUKN. [pocTble YeTbipexyronbHUKK.

3. CpenHue nnHUK YeTbipexyronbHuka. Teopema BapuHboHa. Teopema 0 nepeceveHnmn cpeaHmx NTMHUIA u 0Tpeska,
COEOUNHAIOLEro cepeavHbl anaroHane.

4. Npsimas Maycca. Teopema Sitnepa ons YeTblPexyronbHUKOB.
Tema 23. OKpYyXHOCTb

1. Yrnbl n cekylme oKpyXHOCTU.

2. CTeneHb TOYKM OTHOCUTENBHO OKPY>XHOCTW.

3. PapgukanbHas ocb. Teopema o paavkansHon ocu. CBoCTBa paankanbHON OCy NPy pasiMyHOM B3aMMHOM
pacnonoxXeHumn OByX OKPYyXHOCTEN.

4. PagukanbHbI LEHTP.

5. Yron mexay okpy>XHocTaMu. OpToroHanbHble OKPY>XHOCTU.

6. lNMocTtpoeHus unpkyneMm. Teopema MackepoHu.

Tema 24. BrincaHHble ¥ onncaHHbIe MHOTOYro/ibHUKN

1. O606LweHmns TeopeMbl Toppuyennu.

2. CBoWiCcTBa U NPU3HAKN BNNCAHHbBIX Y OMUCaHHbIX YETbIPEeXyrofbHWUKOB.

3. Teopema lMtonemes ans yetbipexyronbHMkoB. ObpatHas Teopema NTonemes.

4. Teopembl BpuaHwoHa n MNMackansa ons BANCaHHbIX 1 ONMUCAHHbIX WECTUNYrONbHUKOB.
5. BnncaHHble 1 OnNncaHHbIe MHOMOYronbHMKU. HeobXxoamMMble U LOCTATOYHbIE YCOBUS.
Tema 25. F'eoMmeTpuyeckmne NOCTPOEHUS Ha NNOCKOCTU

1. OTanbl pelweHns 3anaym Ha NOCTPOEHUE: aHann3, NOCTPOEHNE, [OKa3aTeNbCTBO, UCCNELOBAHME.

2. [lokasatenbCTBO akCMOM LIMPKYNS U IMHEVKN PasnnyHbIMM MHCTPYMeHTaMu. [1oCTpoeHns 04HOCTOPOHHEN IMHENKOIA.
lMocTpoeHns OBYCTOPOHHEN NMMHENKON. [TOCTPOEHNS YyroNbHUKOM.

3. PeweHue 3agay Ha NOCTpoeHNe pa3IM4HbIMN NHCTPYMEHTaAMW.
Tema 26. PeweHne 3apay NoBbILLEHHOW CMTOXHOCTU MO niaHuUMeTpun

PelueHune 3a0a4 NoBbIWEHHON TPYAHOCTU, BKOYAOWMNX OL4HOBPEMEHHO HECKONBKO PasnyHbIX U3YYeHHbIX
reoMeTpuyeckmnx NoHsTuiA. MocTpoeHne reoMeTpuyeckoro AUHaMM4eckoro Yeptexa e nporpamme GeoGebra ans
aHanusa 3afayv NoBbIlWEHHOro YPoBHS TPyAHOCTU. Bbibop MeToa pelleHnsi NnaHMMeTpuyYeckorn 3aaayn. PeweHne
HEeKOTOpbIX 3a4a4 HECKONbKMM MeToAaMMm.

Tema 27. CTepeomeTpvm. MoHsTHe MHOrorpaHHuka. BblﬂyKHbIe U HeBbliNykKJble, NpaBu/bHbIe, NONynpaBuiibHble,
3Be3n4artbie MHOrorpaHHUKu. Teopema 3|7|nepa AN MHOrorpaHHUKOB, MPUHLUN ABOUCTBEHHOCTU

1.[Ba nooxona K onpeaeneHnio MHOrorpaHHnka

2.Bbinyknbie 1 HeBbINyKble MHOrorpaHHkn. CBONCTBA BbINYKbIX MHOrOrPaHHUKOB (TEOpeMbl)
3. NpaeunbHble MHOrorpaHHKku. Victopnyeckne ceeaenus (MNnatoHosbl Tena)

4. MonynpasunibHble MHOrorpaHHUKY (ApxumMenoBbl Tena)

5. 3Be3gyaTble MHOrOrpaHHWKK

6. Teopema ditnepa

7. MNpuHUMN OBOWCTBEHHOCTW (MPaBUibHbIE MHOrOrPaHHUKN).

Tema 28. F'eomeTpus Tetpasanpa. Tetpasaap u cchepbl. MeounaHbl TeTpasgpa. OpToLEeHTPUYECKUIA
NPSIMOYroNbHbIW, paBHOrpaHHbIN TeTpasaap. CeoncTea. OnucaHHbIN Napannenenunen TeTpasgpa

1. MeomeTpua Tetpasgpa.OCHOBHbIE NOHATUSA. ONEMEHTHI TeTpasapa

2. TeTpaspp v capepsl (ONnucaHHas, BNucaHHas,BHeBNUCcaHHas). Heobxoammble 1 0OCTATOYHbIE YCOBUS.
3. MeawnaHbl, 6umeanaHsl TetTpasapa. CeoiicTaa.

4. OpTOLEHTPMYECKUIA, NPSMOYrOfbHbINA, PaBHOrPaHHbIA TeTpasap. CeolicTea.

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
Crpaxuua 11 13 18. Bl YHH
skt

AR 5 AN LM O
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5. OnucaHHbIi napannenenuneg teTpasapa.
6. Pewenuve 3anau.

Tema 29. MHororpaHHble yrnbl. CBoncTBa. [BYyrpaHHbie yrnbl. PaBeHCTBO ABYrpaHHbIX yrinos. CBOUCTBa.
TpexrpaHHbIn yron. lNpaBunbHbIN TpexrpaHHbiK yron. Teopema Mudparopa. NMpusHaku paBeHCTBa TpeXrpaHHbIX
yrnos

. MHororpaHHble yrnbl. CeoWicTBa.

. [ByrpaHHble yrnbl. PaBeHCTBO ABYyrpaHHbIX yrnos. CBOMCTBA.

. TpexrpaHHbiil yron. OnpepneneHne. OneMeHTbl TPeXrpaHHoro yrna.
. MpaBunnbHbIA TpexrpaHHbIA yron.

. Teopema lNMudparopa aona gsyrpaHHoro yrna.

. MpakTukym no nayyaemor Teme.

. Mpu3Hakun paBeHCTBa TPEXrpaHHbIX YrioB.

Tema 30. TeopeMa KOCUHYCOB U CUHYCOB AN TPEXrpaHHOoro yrna
1. Teopema CUHYCOB 45 TPEXTPAHHOro yrna.

2. TeopeMa KOCUHYCOB AN TPEXTPaHHOro yrna .

3. Pewenne 3anau.

Mpn paccMoTpeHMN TeopeTUYECKMX BOMPOCOB NpeanaraeTcsa NpoBecTy AokasartenbcTeo. MNpuv BeiBoae doopMynbi -
Teopema KOCVHYCOB ANS TPEXIPaHHOro yrna - nokasaTb BbiBOL ABYX (OOPMYyN: NEpBOii 1 BTOPOI TEOPEM.

Tema 31. FeomeTpuyeckue Mecta Touek B npocTpaHcTse. NocTpoeHue nepneHAMKynsipa K NAOCKOCTU
1.OCHOBHbIE NOHATUS 1 ONpeaeneHus.
2. OCHOBHbIE reoMeTpM4eckue MecTa To4ek B NMpocTpaHCcTee (wap, cdepa, napannenbHbie NNoCKOCTH).

3. MocTpoeHne nepneHamKynsipa nnockocTu. PaccMoTpeTb faHHyto 3anady, NPYMEHsIs akcuoMaTnieckmin cnocob
peleHns 3a8ay Ha NOCTPOEHMS B MPOCTPAHCTBE, YYNTbIBAS MPU PELIEHUN BCE 3Tanbl 3a4a4 Ha MOCTPOEHWS.

Tema 32. Kpyrnble tena. Ccpepa u wap. NMepeceveHue wwapa (ccpepbl) nnockocTtbio. KacaHue wWwapa u ccpepbl
nnockocTbio. Cummetpus cchepsbl (Lwapa). CBOMCTBa KacaTelbHOM U CeKyLLLen, CeKyLuxX u xopa. Yactu wapa:
cerMeHTHasi MOBEepPXHOCTb, LLIAPOBOM CErMeHT, LLIapOBOM MOSC, LLIapOBOM C/IOW, LUAPOBOW CEKTOpP

1. Kpyrnble Tena. Copepa v wap.

2. NepeceyeHme wapa (cgepbl) NnockocTbio. KacaHne wapa n cpepbl NnockocTbio. 3. CummeTpus cdhepsl (wapa).
4. CBoWiCcTBa KacatenbHOW 1 CeKyllemn, CEKYLLMX U XOPA.

5. YacTn wapa: cerMeHTHas NoBEepPXHOCTb, LWAPOBOW CErMeHT, WapOBOK NOSC, WapOBOW CNOM, WapOBOA CEKTOP.

6. PeweHne 3anay.

Tewma 33. LlunuHpgpuyeckue, KoHn4yeckme nosepxHoctu. LiunuHpp. PassepTtka. KoHyc. YceueHHbIn KOHYC.
Pa3BepTkM KOHyca M yCeueHHOro KoHyca. CuMmeTpusi LunuHapa epawieHusi. CeueHue KOHyca nIoCKOCTbIO

1. Unnunapuyeckas nosepxHocTb. LunmHapsi.

2. KoHunuyeckas nosepxHocTb. KoHyChl.

3. Tena spauweHus. Kpyrnole Tena. OCHOBHbIE NOHATUSI.

4. Unnunpp. PaseepTtka. CUMMETPUS LMAMHAPA BpaWeHuns.

5. KoHyc. CeyeHune KoHyca nnockoCTbiO. YCeYeHHbIM KOHYC. Pa3BepTky KOHyca 1 yCEeYEHHOMo KOHyca.
6

7

NOoO ok 0w =

. KoHTponbHas pabota no teme "MHororpaHHukn. TeTpasap.TeopeMa CUHYCOB U KOCUHYCOB".
. PeweHne 3apau.

Tema 34. BnucaHHbIe 1 onucaHHblie MHOrorpaHHUKuU. OCHOBHbIE NOHATUA U onpeneneHus. Npuama, onucaHHas
OKOno wapa

1.BnucaHHble 1 ONMCaHHbIE MHOTOrPaHHUKN.

2. OCHOBHbIE MOHATUNS 1 ONPELENEHNS.

3. Mpwuama, onncaHHas okono wapa. Heobxoammble 1 0OCTATOYHbIE YCNIOBUSI.
4. PelweHwve 3apau.

MonpobHo paccMoTpeTb KOMOMHALIMK 1 KPYTbIX Ten. Hanpumep, wap, BNMCaHHbLIA B KOHYC; Wap, BIUCAHHbI B
unnuHap. Mpwn peweHnn 3agay ncnonb3osatb 3agaHus n3 ENS.

Tema 35. 3apaum Ha nocTpoeHue B ctepeomeTpun. No3nLMOHHas NOMHOTa U MeTpUYecKasl onpeaeneHHOCTb
n3obpaxeHuit. MocTpoeHne ceueHnt (OCHOBHbIE METOAbI: METOL, OCHOBHOM NTIOCKOCTU, METOA, crepa, MeTop,
cooTBeTcTBUSA TOUek). Teopema MNonbku-Llsapua

1. CtepeomeTpuyeckme 3anadm Ha noctpoeHme. OCHOBHbIE MOHATUS.
2. AkcrmomaTnyeckuin MeToa.

3. MeTon4 NPOEKUNOHHOrO YepTexa.

4. Mo3MUMOHHasa NoNHOTa N MeTpUYeckas onpeaeneHHoCTb.

5. Teopema MNonbke-LWBapua.
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6. AdpMHHbIE N METPUYECKUE CBONCTBA CPUryp

7. OCcHOBHble MeTOAbl: METOL, OCHOBHOWM MNOCKOCTW, METOA Cneaa, MeTon COOTBETCTBUS TOYEK.
8. lNocTpoeHune ceveHun.

Tema 36. N306paxeHne MHOrorpaHHUKOB, KOHYCOB, LUNMHAPOB. OCHOBHbIe TpeboBaHus
1. N306paxeHne MHOrorpaHHUKOB

2. n3obpaxeHne KoHyca, LmnnHapa

3. Pewenue 3anau.

B naHHOW TeMe cTyaeHTaMm npennaraetcs BbiNONHUTb 3a4aHUS - TOCTPOUTL N306paxXeHnsi Ten BPaLLEHMS C YYETOM
TpeboBaHuiA, NpeLbsBSIEMbIX K TAKUM NOCTPOEHMSIM. B npouecce peweHns 3apayv npegnarartcs 1
KOMOVHVMPOBAHHBIE 3a4aHNsl - U HA NMOCTPOEHUS!, N HA BbIYUCIEHNSI.

Tema 37. O6bem. Kybupyembie Tena. CBonctea 06-bemMoB (akcMoMbl). Teopema 06 06beme NPSIMOro LunMHapa.
MpencraBneHne o6bema nHTerpanom. BoiBogbl hopMyn: 06beM LMANHAPA, KOHyca, wapa. MpuHumn b.
KaBanbepu. dopmyna CumncoHa

1. MoHatue obbema. Kybrpyemble Tena.

2.CBoiicTBa (akCMOMblI)

3. Teopema 06 06beme NPsSIMOro UunnHapa

4. MpepcTasneHve ob6bema UHTerpanom

5.Popmynbl Ans BblMMCNEHNS 06 BEMOB LMAMHAPA, KOHYCa, Wapa.

6. MNpuHumn Kasanbepu

7. ®opmyna CumncoHa

8. PeweHue 3apay EIM9

Mpu paccMOTpeHnM TEOPEeTNYECKMX BOMPOCOB NMOKa3aTh A0Ka3aTeNbCTBO TEOPEM 1 BbIBOL (DOPMYI.

Tema 38. PaBHOBENUKOCTb U paBHOCOCTaB/IeHHOCTb B NMPOCTPaHCTBEe. TEOPEMbI O PaBHOBEJIMKOCTU U
paBHOCOCTaB/IEHHOCTHU

1. PaBHOBENNKOCTb U PaBHOCOCTaBNEHHOCTb. (PacCMOTPETb 3TN NOHATMS Kak B MNaHUMETPUU, Tak 1 B CTEPEOMETPUN).
2. HeobxoouMble 1 [OCTATOYHBIE YCNOBUS.

PaccmoTpeHmne TeopeM, CBA3aHHbIX C 3TMMK BOMPOCaMM.

3. Teopema bosiun-epsuHa.

4. PeweHve 3aaa4 no teme "Ob6bembl".

MpepnaratTcs 3aaaqun Ha KOMBMHALUMIO KaK MHOTOrPaHHWKOB, TakK U TEN BpalleHus.

Tema 39. NMoHsATME NoBepXHOCTU. JLBYCTOPOHHUE M OOQHOCTOPOHHME NoBepxHocTu. "JleHta Mebuyca". Ee
cBoncTtBa. OnncaHHbIe MHOrOrpaHHUKM 1 ornpeneneHve nioLwLanm Bbinyknaon nosepxHoctu. Mnowanb codepbl,
60KOBOW MOBEPXHOCTU LLWINHAPA, KOHYCa, YCeYEeHHOro KoHyca

1. MNMoHsaTne nosepxHocTW. [1BYCTOPOHHWE N O4HOCTOPOHHNE NOBEPXHOCTU

2. CoiicTea neHtbl Mebuyca

3. OnucaHHble MHororpaHHukn. OnpegeneHue. Nlemma.

4. OnpepeneHne NNOWaau Bbinyknon NOBEPXHOCTH.

5. BoiBog (hopmMyn Ans nnowanu cagpepbl, 60KOBOM NOBEPXHOCTU LMAMHAPA, KOHYCa, YCEYEHHOMO KOHYCa.

6. PeweHue 3anauv.

MNpennaraloTcs 3a4aHns Kak Ha BbIMUCNEHMS, Tak U Ha 4oKa3aTenbCTBO.

5. MNepeueHb yue6HO-MeTOOMYECKOrO 0becneyeHns M1 CaMOCTOSAITeNIbHOW paboTbl 06y4alLLLUXCS MO
AucUUINIMHe (MOAaYIH0)

CamocTosiTenbHas paboTta obyyatoWwmxcst BbIMONHSAETCS Mo 3a4aHWIo U NpU METOANYECKOM PYKOBOLACTBE Npernonasartens,
HO 6e3 ero HenocpencTBEHHOro y4acTus. CamocTtoaTenbHasa pabota noapas3nensieTcs Ha CaMoCTOATENbHYO PaboTy Ha
ayanTOPHbIX 3aHATUAX U HA BHEAYAUTOPHYIO caMocToaTeNbHYyo paboTy. CamocTtosiTenbHas paboTta obyyatowmxcst
BK/IOYAET KakK MONHOCTbIO CaMOCTOATE/IbHOE OCBOEHME OTAENbHbIX TEM (Pasfenos) ANCUUMAWHBI, Tak 1 NPopaboTKy TeM
(pa3penos), ocBavMBaeMbIX BO BpEMS ayaUTOPHOI paboTbl. Bo BpeMsi caMocTosiTenbHOM paboTbl 06yyatolmecs YuTaT u
KOHCMEKTUPYIOT y4ebHYI0, Hay4HYO U CNPaBOYHYO NUTEpaTypy, BoINONMHSOT 3aaHNs, HanpaBNeHHble Ha 3aKpeneHne
3HaHW 1 0TPabOTKY YMEHWIA N HABbLIKOB, FOTOBSTCS K TEKYLLEMY U MPOMEXYTOYHOMY KOHTPONIO MO AMCLMIINHE.
OpraHuzauusi caMocTosTeNnbHon paboTbl 0ByHaloWUXCS pPernaMmeHTMpyeTCsl HOPMATUBHBIMU LOKYMEHTaMU,
y4ebHO-MeTOANYECKON NMTepaTypoii N aNeKTPOHHbIMM 0Bpa3oBaTeNibHbIMU Pecypcamm, BKIoYas:

Mopsnok opraHM3aummn 1 OCyLWecTBAEHNS 0Dpa3oBaTeNbHON AeATENbHOCTM N0 06pasoBaTebHbLIM NPOrpamMMam BbICLIErO
obpaszoBaHus - nporpammam bakanaepuara, nporpamMmMam crieuuanuteTa, nporpammam MarucTpatypbl (YTBepXaeH
npvkasom MuHncTepcTBa obpasoBaHus U Hayku Poccuiickoin ®enepauun ot 5 anpens 2017 ropa Ne301)

Mucemo MuHucTepcTBa obpasoBaHus Poccuiickoin ®enepaumm No14-55-996uH/15 ot 27 Hosibps 2002 r. "O6
aKTUBM3aUMM CAMOCTOATENbHON paboThbl CTYAEHTOB BbICIUMX Y4EBHbIX 3aBeaeHN"
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YcTaB cheaepanbHOro rocyapcTBEHHOr0 aBTOHOMHOIO 06pa3oBaTensHOro yupexaeHns "KasaHckuin (MprBonxckuii)
doenepanbHbI yHuBepcuTet"

MpaBuna BHyTPeHHEro pacnopsaka enepansHOro rocynapCTBEHHOMO aBTOHOMHOMO 06pa30BaTeNbHOMO yHpEXaeHNs
BbICLWEro npodeccroHanbHoro obpasosanus "KasaHckuii (Mpreonxckuid) coenepanbHblii yHUBEpPCUTET"

JlokanbHble HOpPMaTunBHbIE aKTbl KazaHckoro (an/IBOﬂ)KCKOFO) hbenepanbHOro yHmeepcureta

6. POHA, OLLEHOYHbIX CPEeACTB NO AUCLUUMNIMHE (MOAYNIO)

®DOoHAO OLEHOYHbIX cpencTs no gucunninHe (Mo,u,ymo) BKIOYAET OUEeHO4YHble MaTepualibl, HanpaB/iEeHHble Ha NPOBEPKY
OCBOEHMNS KOMMETEHUWA, B TOM YMCIE 3HAHWIA, yMeHVII7I 1 HaBblkoB. POHAO OLEHOYHbIX cpencTs BKIO4YaeT OueHOYHbIe
cpencTea TeKylero KoOHTponAa 1 oueHo4YHble cpenctea ﬂpOMe)KyTOLIHOIZ arrecrtauumn.

B ¢hoH e OUeHOYHbIX CPEACTB COAEPXUTCS Creayiolas uHpopMaums:

- COOTBETCTBME KOMMETEHUUI NNaHMpPyeMbIM peadynbTatam 0by4eHus Mo AUCUUMNvHe (MoLynio);

- KPUTEPUM OLIEHMBAHNS CHOPMUPOBAHHOCTY KOMMNETEHLWIA;

- MEXaHU3M (DOPMUPOBAHWSI OLIEHKYM MO AMCUMNVHE (MOAYNIO);

- onucaHve Nopsiaka NPUMEHEHUs U NpoLeaypbl OLEHMBAHNS LS KaXA0r0 OLEHOYHOr0 CPencTBa;
- KpUTEepPUM OLIEHMBAHNS O KaXA0ro OLEeHOYHOro CpeacTBa;

- cogepXaHue OLEHOYHbIX CPeacTB, BK/oYas TpeboBaHus, NpeabsBisemMble K 0ecTBUSM 0Oydatowmxcs,
IEeMOHCTPVPYeMbIM pe3dynbTaTtaMm, 3aaHns PasnnyHbIX TUMOB.

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

7. NepeueHb nuTepatypbl, HEO6XO0AUMMON OJ1S1 OCBOEHUS OUCLUNUHBI (MOAynst)

OcBoeHVe aucUMNAUHBI (MOSYNS) NPeLnonaraeT U3yYeHrne OCHOBHOW 1 LONONHUTENLHOW y4ebHOM nuTepaTypbi.
NuTtepatypa MoXeT ObITb AOCTYMHA 00yyalowWwmuMcs B O4HOM U3 BYX BApPUaHTOB (M60 B 060MX N3 HKX):

- B 9NEKTPOHHOM BUIE - YEPES ANEKTPOHHbIE BUBNNOTEYHbIE CUCTEMBI HA OCHOBAHMMW 3aKkntoueHHbIX KDY norosopos ¢
npasoobnanatensimu;

- B MeYatHoM Buae - B HayyHoii 6ubnmoteke uMm. H.W. Nobayesckoro. Obyyatowmecst nonyyatoT y4ebHyio nutepatypy Ha
aboHeMeHTe Mo YnTaTeNbCKM brneTam B COOTBETCTBUM C NMpaBunamy nonb3oBaHus HayyHol 6GnbnnoTekoii.

OneKTPOHHbIE N30aHUA OOCTYMHbI AUCTAHLUMOHHO 13 NoB0 TOUKM NpW BBEAEHNN 00yHaOLWMMCS CBOETO NOMMHA 1 Naponst
OT NNYHOro KabuHeTa B cMcTeMe "ONEeKTPOHHbIA yHMBepcUTeT". Mpu MCNONb30BaHUM NeYaTHbIX U3naHWi GbNNOTEYHbIN
ooHA AonKeH ObITb YKOMMIEKToOBaH UMK M3 pacyeTta He MeHee 0,5 aksemnnspa (ans obydyatowmxcst no ProC 3++ - He
meHee 0,25 ak3emnngapa) Kaxnoro U3 n3gaHuini OCHOBHOW nuTepaTtypbl U He MeHee 0,25 ak3emnnapa LOMNONHUTENbHON
nuTepaTypbl Ha Kaxaoro obyyatowerocs 13 yucna nuu, 0LHOBPEMEHHO OCBaMBAIOWMX OAHHYIO OUCLMNANHY.

MepeyeHb OCHOBHOW U NONONHUTENBHOMN y4ebHOM NnTepaTtypbl, HEOOXOAUMOI A1 OCBOEHNS AUCLUMAMHBI (MOOYNs),
Haxonmtcs B MNpunoxeHumn 2 k paboyelt nporpamMme AucUMnavHbl. OH NOANEXUT OOHOBEHMIO NPY U3MEHEHUN YCIOBUIA
noroeopoB K@Y ¢ npaBoobnanatensiMm anekTPOHHbIX U3LAHWIA U NPU N3MEHEHM KOMNNEKTOBAHNS 0OHA0B Hay4Hoi
6ubnnotekun Koy.

8. MNepeueHb pecypcoB MHPOPMALLMOHHO-TEIEKOMMYHUKaLMOHHOMN ceTh "UHTepHeT", He06X0AUMbIX NS
OCBOEHUS1 AUCLUMNMUHBI (MOOYIS)

Bcs anemenTapHas matematnka. CpegHas Matematnyeckas wkona - http://www.bymath.net/
NWHTEPHET-BUB/TMOTEKA Butanusa ApHonbaa - http://ilib.mccme.ru

Matematuka (PusnkoH) - http://www.mathematics.ru

CAVT SNTEMEHTAPHOW MATEMATUK OMUTPUSA TYLLUVHA - http:/mathnet.spb.ru
YyebHo-meTonmyeckuii xypHan "Matematuka” - http://mat.1september.ru/

9. MeTognueckue ykasaHusi oisi 06y4aroLLLMXCS MO OCBOEHMUIO AUCLUMN/IMHBI (MOAYNS)

KETPOHHBH
B_EPCHTET

AHATTAMECKAR CrCTEMA KPY

3AE
CrpaHuua 14 13 18. Bl YHH
skt

ARl | AL O



MporpamMma aucumnnuHbl "OnemeHTapHas Matematuka"; 44.03.05 "lMNeparornyeckoe obpasoBaHue (C ABYMS NPOOUASAMU NOAFOTOBKM)".

Bup pabot MeTtoaunyeckue pekomeHaauum

nekumu B npouecce paboTbl HAL NEKUMOHHBIM MATEPMaNoM pekoMeHayeTcs obpallaTtb BHUMAHUE Ha
0606LeHre, cncTemMaTmaaLmio u yrnybneHne sHaHuii No Cnenyowmnm pasaenam aneMeHTapHo
MaTemMaTukmn: PyHKUMM 1 rpadomkm; ypaBHEHUS, HEPABEHCTBA M CUCTEMbI; 3a4aqn C napameTpamu;
nNaHNMETpUst; cTepeoMeTpurs. PaccMoTpeTb obLume 1 YaCcTHble METObI PELEHNS Pa3NINYHbIX TUMOB
3a[a4 13 ykasaHHbIX pasnenos.

ObyyeHne NnaHUMETPUM NPOBOAMUTCS B ayAUTOPHO-ANCTAHUMOHHOM dhopMmarTe.

B Hauane cemecTpa npenofasaresnb BK4aeT obyvaeMbix Mo Kypcy B CMUCOK NONb3oBaTene kypca
"SnemeHTapHoOl Matemartumka (nnaHmmeTpus, 3 cemectp)”
(https://edu.kpfu.ru/course/view.php?id=792), HaxoaswWwmiics Ha nnowanke AMCTaHUMOHHOro 0by4yeHuns
Kdy.

Mpwu paboTte B AUCTAHLIMOHHOM KypCe cHavana HeobxoamMMo noApobHO U3YUnTb MHTEPAKTUBHbIE
nexkuun, 1 4ng camonpoBepPKM BEPHO OTBETUTb HA BOMPOCHI B NTEKUNW (MHTEPAKTUBHbIE NEKLUN MOXHO
NPOXOANTb CKOMbKO YroOHO pas).

Tak Xe n3y4ntb pekoMeHOyeMyo nuTepartypy, Haxoasauyocs B nanke 'PekomeHgyemas nuteparypa kK
nekummn', rMnNepccebInkm Ha obyyarolme BUAEO, CNPaBoYHble PECYPChl 1 Ap.

Mocne camonoAroToBKM CTYAEHTOB NpenoAaBartenb Ha nekuun yrnybnset, cuctemaTmaupyet
BBOJMMbIE FEOMETPMYECKME NOHATUS. Ha nekumm HeobxoanMo CBOEBPEMEHHO CTPOUTb
reoMeTpryeckme YepTexun B TeTpann, OUKCUPOBaTL BaXHbIE FEOMETPUYECKME haKThbl, MPW
HeobX0oUMOCTU CTPOUTb FEOMETPUYECKME AMHAMMYECKME YepTexm B nporpamme GeoGebra.

nabopaTopHble| B xone noarotoBku k 1abopaTopHbIM 3aHATUSIM BCMOMHUTb MaTepuasibl NEKLUWIA, U3y4MTb OCHOBHYHO

paboTbl nnuTepatypy, 03HaKOMUTLCS C LOMONHUTENBbHOW NMTepaTypoii, HOBbIMU Nybnvkaumsimmi B
nepuoamnyeckux nagaHusix. Mpm aTom y4ecTb pekomeHoauum npenonasartenst u TpeboBaHms y4ebHow
nporpammbl. BeinonHaTb nabopaTtopHble paboThl, BolaaBaemble npenonasatenem. Moarotosky K
nabopaTopHbIM 3aHSATUSIM OCYLECTBNATb B COOTBETCTBMUN C PEKOMEHOALNSAMU, N3NTOXEHHbBIMA B
MeToOMYeckux paspaboTkax.

camocTosl- | MeToanuyeckme pekoMeHaauun CTyAeHTam rno n3yy4eHuio peKoMeHJoBaHHON nuTepatypsbl. NayyeHune
TenbHasl Kypca cnegyeT HaumHaTtb ¢ npopaboTku paboyeli nporpammbl, 06patTe BHUMaHVE Ha Lenu 1 3aaayu,
pabota CTPYKTYpY ¥ cofiepXaHue Kaxaoro pasfena AuCLUuUnIuHbl. YcnewHoe 0CBOEHME Kypca npeanonaraet
aKTUBHOE, TBOPYECKOE y4acTue CTyoeHTa NyTeM nnaHoOMepHON, MOBCeAHEBHOM paboThi.
Mpwv n3y4eHnn Kypca nnaHUMETPUN CTYLEHT BbIMOHSET Cneaylowmne BUibl CaMOCTOATENbHbIX PaboT:
CaMOCTOSITENIbHOE U3Y4YEHUE NHTEPAKTUBHBIX NEKLMA B AUCTAHLMOHHOM KYpCe, LOMONHUTENBbHOM
nMTepaTtypbl 1 3NEKTPOHHbIX PECYPCOB; NMPOXOXAEHNE TECTMPOBAHMNE MO Matepuanam nekuuii;
pelleHre UHOVBMAYaNbHbIX 3a4aHNi (Ha BbIOOP - peleHne 3aaaq NoBbIWEHHOR TPYAHOCTH,
noAroToBka HebonbLO NCCNenoBaTenbCKon paboThbi).

3avet C MeTtoanyeckune pekomeHaauuny K coaye 3adveta:

OLIEeHKOM 3aueT caeTcs B NPMCYTCTBAU NPenofaBaTens B MMCbMEHHOW chopme. B kaxaom bunete
CoOepPXMUTCS 6 3afaHNn HapPacTaloLEro YPOBHS CNOXHOCTM C MPOMNMCAHHBIM YCIOM Habupaembix
6annos, 4TO faeT BO3MOXHOCTb KaXO0MY CTYAEHTY MHAMBMOYaNbHO BbIBpaTbh HEOBXOANMbIN
KPUTEPUIA OLIEHKN 3HAHWIA.

Lns npoxoxAeHUsi TECTOB HEOHX0AMMO HEOLHOKPATHO MPOYMTaTh NEKUMM, PewaTh 3a8a4m NekUmin
oTBeYarTb Ha TECTOBbIE BOMPOCHI NEKLINNA.

3K3aMeH OK3aMeH CoCTouT U3 AByX aTanos: 1) TecTUpoBaHue; 2) NMCbMEHHO-YCTHAs YacTb.

TecTupoBaHMe NPOBOAUTCS B NPUCYTCTBUWN Npenoaasatensl B oHnaH-pexume. 113 6aHka Bonpocos
TecToB Bcero y4ebHoro kypca (6onee 300 BONpOCOB) Kax oMy CryvaiHoi Bolbopkoii BblbupaeTcs 1
BOMpocC 13 6110Kka BONPOCOB MO OJHOW U3 TEM, TakXe ecTb 2 HOBbIX BOMpoca Onsi NPeTeHayoWwmnx Ha
oTAnyHble 6annbl. Mopsaok BONPOCOB Tak Xe chnyyaiiHblii. HeobxoanMo HabpaTb NONOBUHY
MakcuManbHbix 6annoB TectupoBaHus (12,5 6annos, max - 25 6annos, BpeMsi TeCTMpoBaHus - 1 yac).
Ecnu cTyneHT Habpan 6onee nonoBuHbl 6annoB, To OH MMEEeT AOCTATOYHbIN YPOBEHb MOArOTOBKM.
yTobbl coaBaTb 6onee TPyaoHyO YacTb 3k3ameHa. BolbrpaeT cnyyaiHbiM 06pa3oM 3Kk3aMeHaLNOHHbI
6unet, cocToAWMIA N3 OBYX TEOPETUYECKMX BOMPOCOB 1 OBYX 3a4a4, COOTBETCTBYIOWMX TEMATUKe
TeopeTudeckunx Bonpocos. CTyOEeHT B TEYEHMNE Yaca MOXET roToBUTbCS K cobecenoBaHnIo ¢
npenogasaTtenem (BCNOMHUTb 1 pacnucatb TEOPEeTUYECKNE BOMPOChI, PEWNTb 3a8a4dn).
npenogasaresib MOXET 3a4aBaTtb YTOYHSIOWME BONPOCHI M BONPOCHI N3 Kypca WKONbHOMN
nnaHumeTpun. NoaToMy NpakTUYECKM UCKKDYEHA BO3MOXHOCTb OAMHAKOBbIX BApMaHTOB TecToB. [1ns
NPOX0XOEHNS TECTOB HEOOX0AMMO HEOAHOKPATHO NPOYMNTATb NEKUUK, pelaTtb 3aaadn Nekuunn n
0TBEYaTb Ha TECTOBbIE BOMPOCHI Nekumi. [NpenoaasaTtens 3a HECKONbKO AHEN [0 9K3aMeHa naet
BO3MOXHOCTb MPOBHOrO TECTMPOBAHUSI.
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10. NMepeuyeHb MHGOPMALLMOHHBIX TEXHOJIOIMIM, UCNOJb3YEeMbIX NMPU OCYLLECTBIeHUU 06pa3oBaTe/IbHOro
npouecca no gucuuniauHe (Mooynio), BKauas nepeyeHb NporpaMMHoOro obecneyeHns U MHGOOPMaLMOHHbIX
cnpaBoOYHbIX CUCTEM (MPU HEOOXOAUMOCTH)

MepeyeHb NHPOPMALMOHHBIX TEXHOMOMUIA, NCTONb3YEMbIX MPU OCYILECTBAEHMI 06pa30BaTENBHOrO NpoLecca no
OUCUMMNAVHE (MOLYNIO), BKNOYAS NepeyeHb NporpaMMHOro obecrneyeHns u MHGOPMALIMOHHBIX CMPaBOYHbIX CUCTEM,
npenctasneH B MpunoxeHuu 3 k paboyen nporpaMMe OUCLMMNVHBI (MOLYNS).

11. OnucaHue MatepuanbHO-TeXHMYecKon 6a3bl, He06X0AMMOW AN OCyLUEeCTBNeHusi o6pa3oBaTefibHOro
npouecca no gucuunnuHe (Moayno)

MaTtepuanbHo-TexHu4yeckoe obecnedeHne obpasoBaTenbHOro npouecca no aucuunanHe (Moaynio) BkYaeT B cebs
cnenyowme KOMMNOHEHTbI:

MoMelueHmnst ons caMocTosATENbHOM paboTbl 0ByYaOLWMXCS, YKOMMNEKTOBAHHbIE CMELMann3npoBaHHoi Mebenbto (CTosbl 1
CTYNbsl) U OCHAIWEHHbIE KOMMbIOTEPHOM TEXHUKOM C BO3MOXHOCTBIO NOAK/OUEHUs K ceTu "MIHTepHeT" 1 obecneyeHnem
[OCTyNa B 3NEKTPOHHYI0 MHADOPMaLMOHHO-06pa3oBatenbHyto cpeay KdY.

YyebHble ayamMTopun 0ns KOHTaKTHOW paboThl C MpenonaBatenem, yKOMNIeKTOBaHHbIE CNeLMani3mpoBaHHoi Mebenbio
(cTonbl U CTYNbA).

KomnbloTep 1 npuHTEp AN pacneyatku pa3aaToyHbix MaTepranos.
MynbTumeguitHas ayoutopums.
KomnbloTepHbIi knacc.

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

Mpw HeobxoomMMocTy B 0Bpa3oBaTe/ibHOM NMPOLECCE NMPUMEHSIOTCS Cleaytowme MeToapl 1 TeXHonorum, obneryarowme
BOCMpUSTE NHpopMaLIMK 0By4YatoWMMUCs MHBAIMAAMY U INLAMW C OFPaHNYEeHHBbIMU BO3MOXHOCTSIMU 300P0BbS:

- co3aaHne TEKCTOBOW BepCumn nto6oro HETEKCTOBOIO KOHTEHTA [/l ero BO3MOXHOIro HpeOGDaBOBaHVIﬂ B
anbTepHaTnBHbIE POPMBI, y,D,O6HbIe ONS pasnunyHbIX NoNb30BaTenen;

- CO3[aHWe KOHTEHTA, KOTOPbI MOXHO NPeLCTaBUTb B Pa3NnyYHbIX BuLax 6€3 noTepn AaHHbIX UK CTPYKTYpbI,
npenycMOTPETb BO3MOXHOCTb MaclWTabrypoBaHus TekcTa U n3obpaxeHuii 6e3 notepm kayecTsa, NpPeaycMoTpeTb
LOCTYMHOCTb YNPaBNEHUst KOHTEHTOM C KnaBmaTypbl;

- co3aaHne BO3MOXHOCTEN ans 06yqa+ouw|xc;| BOCMPUHUMATb OL4HY U TY Xe MHhopMaumio U3 pasHblX MICTOYHUKOB -
HanpuMmep, Tak, y10bbI NULA C HapyweHnaMmu cnyxa nony4anm MHOPMaLNIO BU3yanbHO, C HAPYLIEHUSAMU 3PEHUS -
ayananbHO;

- MPVIMEHEHNEe MPOrpaMMHbIX CPEACTB, 06ecneyMBatoLWmMx BO3MOXHOCTb OCBOEHMSI HABLIKOB 1 YMEHUIA, OOPMUPYEMBIX
OVCLUMMNMHON, 3a CHET aNlbTePHATMBHbBIX CMNOCOOO0B, B TOM YMC/e BUPTYasibHbIX 1abopaTopuii U CUMYNSLIMOHHBIX
TEXHONOMNIA;

- NpuMeHeHne ONCTaHUMOHHbIX 06pasoBaTer|be|x TEXHONOrNn ang nepegnayv Hgopmauunmn, opraHndauum pasnmnyHbix
hbopm I/IHTepaKTI/IBHOI7| KOHTaKTHOM paﬁoTbI 06yqa|ou4er009| C npenogaesarenem, B TOM Hucne Be6I/IHapOB, KOTOpble MOryT
6bITb MCMONb30BaHbI AJ15 npoeeneHmnsa BupTyanbHbIX NeKUMn ¢ BO3MOXHOCTbLIO B3aUMOOENCTBUSA BCEX y4aCTHUKOB
AONCTaHUMOHHOIo 06yqu|/|;|, nposeneHns ceMmHapoB, BbICTyMieHNAa C oknagamm 1 3allTbl BbIMOTHEHHbIX paéoT,
nposeneHns TpeHNHros, opraHn3aunm KONNEKTUBHOW pa6OTbI;

- MPUMEHEHVE LMCTAHUMOHHbIX 0Bpa3oBaTeNbHbIX TEXHONOIMA AJis OpraHnu3aummn OopM TEKYLLETO U MPOMEXYTOYHOIO
KOHTpOnS;

- yBenndeHne npogonxXntenbHOCT coadun 06yqa+ou4v|Mc9| nHBaANNMOOM UNn NNLUOM C orpaHM4eHHbIMMN BO3MOXKHOCTAMK
300p0BbSA hOpM I'IpOMG)KYTOHHOVI arrectauumn no OTHOWEHUIO K YCTaHOBHeHHOIZ npPoOAONIXUTENNbHOCTU NX COa4ql:

- NMPOLONXNTENbHOCTM CAa4M 3a4éTa Unm aK3ameHa, NPoBOAMMOrO B MUCbMEHHON ¢hopMe, - He Bonee yeM Ha 90 MUHYT;

- NPOOONXMUTENBHOCTU MOArOTOBKM 06yYatolerocs K 0TBeTy Ha 3a4éTe UM aK3aMeHe, MPOBOAVUMOM B YCTHOW doopMe, - He
6onee 4eM Ha 20 MUHYT;

- NPOOONMXMNTENIbHOCTU BbICTYMEHNS 0By4yatowerocs Npu 3awmTe Kypcosoi paboTbl - He Bonee 4em Ha 15 MUHYT.
Mporpamma coctaeneHa B cootBeTcTBMU ¢ TpeboBaHnamm @rOC BO n yyebHbiM nnaHom no HanpasneHuto 44.03.05

"Meparormyeckoe obpasoBaHue (C AByMS NpodounsiMM NoaroToBKM)" U Npochunno NoaroToBkn "Matematuka,
MHghopMaTrka 1 MHOOPMaLMOHHbBIE TEXHONOMrUK".
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1.bnnHkoB, A. . FeomeTpuyeckne 3agaum Ha noctpoerne / A. . bnunkos, 0. A. BnuHkos. - Mockea : MUHMO, 2016. -
152 c. - ISBN 978-5-4439-2398-7. - TeKCT : aneKTPOHHbIN // JlaHb: anekTpoHHo-6nbnnoTteyHas cuctema. - URL:
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9N1eKTPOHHO-bubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/71860 (nata obpaweHus: 04.03.2020). - Pexum
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https://e.lanbook.com/book/80148 (nata obpaweHns: 04.03.2020). - Pexxum goctyna: nns aBTopus. Nonb3oBaTtenei.

4. Wknapckuia, O. O. N36paHHble 3a0a4m 1 TEOPEMbI aNeEMEHTaPHON MaTemaTnkn. F'eometpus (nnaHumetpus) / O. O.
Wknapckuin, H. H. YeHuos, U. M. Arnom. - 4-e nag. - Mocksa: PU3MATIINT, 2015. - 312 c. - ISBN 978-5-9221-1639-8. -
TeKCT : aNeKTPOHHbIN // NaHb : anekTpoHHO-BrnbnunoTeyHas cuctema. - URL: https://e.lanbook.com/book/72013 (nata
obpaileHus: 04.03.2020). - Pexum goctyna: 4ns asTopus. nonb3oBatenei.
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nocobue / O. O. Wknapckuin, H. H. YeHuos, N. M. Arnom. - 3-e nag. - Mockea : ®PUSMATJINT, 2015. - 256 c. - ISBN
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https://e.lanbook.com/book/72005 (nata obpaweHns: 04.03.2020). - Pexxum goctyna: ons aBTopus. Nonb3oBaTtenei.

JononHutenbHas nuteparypa:

1.Anrebpa. YrnybneHHblin Kypc ¢ peweHnsMmn 1 ykasaHusimm : ydebHo-metoaundeckoe nocobue / H. [. 3onotapéea, 0. A.
Monos, B. B. CazoHos, H. J1. CemeHasieBa ; non penakuvein M. B. depoTosa. - 3-e nsga. - Mockga : Jlabopatopusi
3HaHwuiA, 2017. - 549 c. - ISBN 978-5-00101-530-7. - TeKCT : 8NeKTPOHHbIl // laHb : aneKTPOHHO-BMbnuoTeyHas cuctema.
- URL: https://e.lanbook.com/book/97419

(nata obpaweHuns: 04.03.2020). - Pexwum goctyna: ons aBTopua. Nonb3oBaTenei.

2.bnuHkos, A. 1. HenpepbisHocTb / A. 1. Bnuxkos, B. M. I'yposuu. - Mocksa : MLIHMO, 2015. - 160 c. - ISBN
978-5-4439-0160-2. - TekCT : aNeKTPOHHbIN // laHb : aneKTpoHHO-6nbnnoTeyHas cuctema. - URL:
https://e.lanbook.com/book/71817 (nata obpaweHus: 04.03.2020). - Pexxum goctyna: nns aBTopus. nonb3oBatenei.
3.leinpomaH, B. IN. Norapudommyeckne 1 nokasaTesnbHble ypaBHEHNS 1 HepaBeHcTBa : y4ebHoe nocobue / b. M. MeigmaH.
- 2-e u3g., ncnp. - Mockea : MUHMO, 2008. - 48 c. - ISBN 978-5-94057-350-0. - TeKCT : 9neKTPOHHbIA // JlaHb :
3NeKTPOoHHO-6ubnunoTeyHas cuctema. - URL: https:/e.lanbook.com/book/9318 (nata obpaueHus: 04.03.2020). - Pexum
[ocTyna: ons asTopma. nonb3osaTtenen.

4.JlyHry, K. H. OcHoBHble MeTOabl peleHunst 3a1ay No aneMeHTapHol MatemaTuke : ydebHoe nocobue / K. H. Nywry, E. B.
Makapos. - Mocksa : PUBMATIINT, 2015. - 336 c. - ISBN 978-5-9221-1588-9. - TekCT : anekTPOHHbIl // J1aHb :
9N1eKTPOHHO-6ubnnoTeyHas cuctema. - URL: https://e.lanbook.com/book/91183 (nata obpaweHus: 04.03.2020). - Pexum
[ocTyna: ons aBTopma. nonb3oBaTtenen.

5. Msikuwes, A. . DnemMeHTbl FeOMeTprmM TPeyronbHKKa : ydebHoe nocobue / A. I'. Mskuwes. - 2-e usg., ctep. - Mocksa :
MLHMO, 2009. - 32 c. - ISBN 978-5-94057-496-5. - TeKCT : 9neKTPOHHIi // JlaHb : aneKTpoHHO-6ubnmoteyHas
cuctema. - URL: https://e.lanbook.com/book/9374 (nata obpaueHus: 04.03.2020). - Pexum pocTyna: ons asTopus.
nonb3osarenen.
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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 NoaroToBkM: MatemaTvka, MHdopMaTka U MHOPMALIMOHHbBIE TEXHONOrK

KBanngpukaumst BeinyckHUKa: bakanasp

dopma 0by4eHus: o4Hoe

S3bIk 06y4eHNs: pyccKuii

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.

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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