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I[HosicHUTEIBLHASA 3aIIUCKA
Hacrosimas mporpaMma 1O BHEYPOYHOHM JESTEIBHOCTH COCTaBJICHAa B COOTBETCTBHH C
TpeOOBaHUSAMH K pe3yJbTaTaM OCBOCHHSI OCHOBHON 00pa30BaTENbHOM MPOrpaMMbl OCHOBHOTO
o0miero o0pa3oBaHus Ha OCHOBaHUH:
1. ®3 Ne273 0129.12. 2012 rona «O0 obpazoBanuu B Poccuiickoit @enepaunny;
2. ®enepanbHOTO TOCYIAPCTBEHHOTO O0OPa30BaTENFHOTO CTaHAApTa OCHOBHOTO OOIIETO
oOpa3oBaHus;

KoJsmm4yecTBo 4acoB, Ha KOTOpOe pacCYUTAHA MPOrpaMMa
Ha u3ydenue npenmera otBoaures | 4 B Hepenro, 34 yaca B roJ.

3apaum kypca:

[ToBTOpEHME, 3aKperieHre U yriyojaeHue 3HaHUM 10 OCHOBHBIM pa3jieiaM IIKOJIBHOTO Kypca
MaTeMaTHKH C IOMOIIBIO Pa3INYHbIX HU(PPOBBIX 00pa30BaTEIbHBIX PECYPCOB;
- GopMHpOBaHHE  yMEHHSA  OCYHIECTBJIATH  pa3HOOOpa3Hble  BUJBI  CaMOCTOSTEIbHOMN
NESTeNbHOCTH € IU(GPOBBIMU 00pa30BaTENIbHBIMU pPECypcamMH; CaMOCTOSITENIbHON paboThl ¢
CIIPaBOYHOM U JOTOTHUTENBHON JTUTEPATYPOH.
- pa3BUTHE CAMOKOHTPOJIS U CAMOOIIEHKU 3HAaHUH C MOMOIIBIO Pa3IMYHbIX (POPM TECTUPOBAHMUS;
- (opmupoBaHHe y y4alllMXCS LIEJIOCTHOTO IMPEACTaBIEHUS O TeMe, €€ 3HaueHUs B pasjese
MaTeMaTHKH, CBSI3U C APYTUMH TEMaMH;
- (QopmMHpOoBaHHE AaHATUTHYECKOTO MBILIUICHUS, pPAa3BUTHE MaMiTH, KpYrosopa, YyMeEHHeE
MIPe0I0JIeBaTh TPYIHOCTH MPH PEIIeHUN O0JIee CIOKHBIX 3aj1ay;
- paclIMpUTh MaTeMaTHYECKHE MPEICTABICHUS yUalluXcs M0 ONpeAeICHHBIM TEMaM,
BKJIFOYCHHBIM B ITPOTPaMMBbl BCTYITUTEIbHBIX 9K3aMEHOB B JIPyTrUe TUIbI y4eOHBIX 3aBEICHUI.

IInanupyemMble npeaMeTHbIe, MeTanpeIMeTHbIe H JINYHOCTHBIE
pe3yJbTaThl 0CBOEHHS Y4eOHOTI0 NpeaAMeTa

JOJIZKHBI 3HATH:

- METO/Ibl IPOBEPKU IIPABUIBHOCTH PELICHHUS 3aaHUM;

- METO/bI PEeIlIEHUs Pa3IMYHbIX BUJOB YPAaBHEHUI U HEPABEHCTB;

- OCHOBHBIE IPHUEMBI PEIIEHUS TEKCTOBBIX 3aJ]a4, a TAK)KE IPOBEPKU MIPABUIBHOCTH OTBETOB; -
3JIEMEHTapHbIE METO/Ibl UCCIIEI0BAaHUS (DYHKLIUU.

- METO/bI HaX0XKICHHsI CTATUCTUYECKUX XapAKTEPUCTUK

- METO/IbI peIlIeHUs] TEOMETPUUECKUX 3a1a4

JAOJIZKHbI YMeThb!

- BBINOJHATh apu(METHUECKUe JEHCTBUA: CIO0KEHHWE M BBIYMTAHHME JBY3HAUHBIX YHUCENl U
JECATUYHBIX ApoOeil ¢ IByMs 3HaKaMM, YMHOXKEHHUE 4Yucell, AeHCTBUs ¢ IpoOsMU. BBINOIHATH
apupMeTHyecKre AEHCTBHUS C PALMOHAJIbHBIMM uuciaMu. HaXoIuTb 3Ha4yeHHs cTeneHed u
KOpPHEH, a TaKk)Ke 3HaYEeHUS YUCIIOBBIX BBIPAXKEHUH.

- IPOBOJIUTH NPE0OpPa30BaHUs B CTEIIEHHBIX, JPOOHO-PALMOHATIBHBIX BBIPAKEHUSIX;

- pelaTh ypaBHEHHS U HEPABEHCTBA PA3JIMUHOTO THIIA;

- IPUMEHSTH CBOMCTBA apU(PMETUYECKON 1 T€OMETPHUUECKOM MPOrpeccuid;

- peuaTth pa3IuyHble TEKCTOBBIE 3aa4H;

- pemath KOMOMHATOPHBIE 3a1a4YH

- HAXOJUTh BEPOSATHOCTH CIy4aiiHBIX COOBITUI B MPOCTEHIINX CITydyasx

- YMETb paclo3HaBaTh reOMeTpudeckrue GUrypsl, pa3inyaTbh B3aMMHOE PACIIONIOKEHHE,
n300pakaTh reoMeTpudecKkre (GUrypsl, BBIIOIHATh YEPTEKHU 0 YCIOBUIO 3a]1auu.

- JIOJDKHBI UIMETh 3JIEMEHTapHbIe YMEHUS peliaTh 3a/1aun 0053aTeIbHOTO U MOBBIIIEHHOTO
YPOBHSI CII0KHOCTH;

- TOYHO M TPaMOTHO (POPMYIHPOBATh H3YyUEHHBIE TEOPETUUECKUE IIOJIOKEHUS W M3JIaraTh
COOCTBEHHBIE PACCYXAECHUS NPU PELICHWU 3ajady, NMPaBHIBHO MOJB30BAThCS MaTeMaTHYeCKOH



CUMBOJIUKOM U TCPMUHOJIOT I/Ief/'l, OPUMCHATL PalUOHAJIIBHBIC TIPUCMbI TOXIACCTBCHHBIX
npeoOpa3oBaHuil.

- HCIIOJIb30BAaTh HpI/I06peTeHHBIe 3HAHUA B PA3JIMYHBIX JKU3HCHHBIX CUTyallUAX, HpaKTH‘-IeCKOfI
JEATEIBHOCTU U IIPU U3YYEHUU APYTUX IPEIMETOB

Coaepixanue Kypca
AJITEBPA
Yucaossblie Bbipa:kenus. [IpeodpasoBanne aaredpandeckux BbIpaskeHUH
BripakeHust ¢ mepeMeHHBIMU. TOKIeCTBEHHBIC TIPEOOPa30BaHUS BHIPAKCHUN C TIEPEMEHHBIMHU.
3HaueHuEe BBIPAKEHUI IPU M3BECTHBIX YHCIOBBIX JaHHBIX MepeMeHHbIX. OAHOWIEHB U
MHOTOWIEHBL. JleHicTBUS C OJHOYJIEHAMM W MHOrowieHamu. Pa3jiokeHue MHOrowieHa Ha
MHOXUTETH. DOpMyIbl COKpalleHHOro yMHOKeHHUs. CrocoObl pasjioKeHUsT MHOroujeHa Ha
MHOXXHTeNMH. PannoHanbHble IpoOM M UX CBOMCTBa. JlomycTHMble 3HAYEHHS IE€PEMEHHBIX.
ToxnecTBo, TOXJECTBEHHbIE NpeoOpa3oBaHMs palMOHAIBHBIX JpoOeil. CreneHb ¢ ILeNbIM
IoKas3aTesneM M UX cBoicTBa. KopeHb n-oi CcTeneHu, CTENeHb ¢ palMOHAIBHBIM OKa3aTeleM U
ux cBolcTBa. Brlpaxkenue nepemeHHoill u3 Qopmynbl. HaxoxkneHue 3HaueHMH MEpeMEHHOI.
CpoiicTBa CTENeHM C HATypaJbHBIMHM MOKa3areiasiMu. CpaBHEHME, CII0)KEHHME, BbIUHUTaHHE,
YMHOKEHHE M JIeJIEHHE HaTypaJbHBIX YHCEN, NECSITUYHBIX ApoOei M OOBIKHOBEHHBIX JIpOoOeii.
CnoxeHue, BbIYUTaHHE, YMHOXEHHE M JIEJIEHWE CMEIHIaHHbIX yucesl. [lopsaok BBINONIHEHUS
neiictBuil. HarypanbHble uucna. Apudmernueckue AEUCTBUS C HATypajJbHBIMH YHCIIAMHU.
CpoiicTBa apudMeTHUeCKUX ACUCTBUN. JleMMMOCTh HAaTypadbHBIX ynces. JlemuTenu U KpaTHbIC
gucna. Ilpusnakm pemumoctu Ha 2, 3, 5, 9, 10. OOBIKHOBEHHBIE npOOHW, NEHCTBUS C
OOBIKHOBEHHBIMH JIpoOsimu. JlecaTuuHpie ApoOHM, MACUCTBUS C JNECATUYHBIMH  JTPOOSMHU.
[IpumeneHre CBOMCTB Jis YIPOIEHUS BBIPAKECHUI.
CpaBHEHHE M HAXOXJIECHHUE KOOPAWHATHI TOYKM HA YHMCIOBON mpsiMoi. YUucioBble TpsiMbie
HaTypaJIbHbIX YHCEN, APOOHBIX YHCEN U LIETbIX YHCEIL.
IlocenoBaTeIbHOCTH M IPOrPECCHH.
OmpeneneHre 4YHCIOBOM  TOCIEAOBATENBHOCTH, apU(PMETHYECKOH U  TEOMETPUUECKOM
nporpeccuii. PasHocTh  apudMeTHueckod Tporpeccu. 3HaMEHATeldb T€OMETPHYECKOM
nporpeccun. PexkyppentHas ¢Qopmyma. dopmyna mn-oro wieHa apuPMETHUECKOH U
reoMeTpUUYecKo mporpeccuil. XapakrepucTuueckue cBoicTBa. CymMMa TN-NIEPBBIX YJICHOB
apudmernyeckoil u reoMmerpuueckoit mporpeccuit. KomGnHupoBaHHbie 3aauu.
YpaBHeHUs] M HEPABEHCTBA
CriocoObl pelieHust pa3IUvHbIX ypaBHEHHH (JIMHEHHBIX, KBAJApPAaTHBIX U CBOJUMBIX K HHM,
JIpOOHO-PALIMOHAIBHBIX U YPAaBHEHUH BBICIIUX CTENeHel). Pa3nuuHbie METObI pElIeHHs] CUCTEM
ypaBHEHUU (METOJ MOACTAHOBKU, METOJ] cloxeHus ). [IpuMeHenne crenuanbHbIX NPUEMOB MIPU
pemieHud cucteM ypaBHeHHH. CrnocoObl peleHus pa3IUYHbIX HEPABEHCTB (UMCIIOBBIX,
TUHENHBIX, KBaJpaTHbIX). Metoa uHTepBaioB. O6nacTe ompeneneHus BblpakeHUs. CHCTEMBbI
HEPaBEHCTB.
JluneiiHble ¥ KBaJpaTHBIC ypaBHEHHS U HEPABEHCTBA C MapaMeTPOM, CIIOCOOBI MX PElICHUS.
[Ipumenenne teopembl Buera. PacnonoxeHne KopHel KBaJIpaTHOTO YpaBHEHUSI OTHOCUTEIBHO
3a/1aHHbIX TOYeK. CUCTEMBI IMHENHBIX YpaBHEHUI. PaBHOCUIIbHBIE YpaBHEHUS.
I'padpuxm nuHeliHON, KBAAPATHYHOHI U IPOOHO-PALMOHATBHON (DYHKIMH
Ilonatue ¢ynkuuu. @DyHkius u apryment. OOmacte omnpeaeneHus QyHkuuu. OOmacth
3HaueHud QyHkuu. I'papux Gynkumuu. Hynu ¢ynkuuu. OyHKIms, Bo3pacTaromas Ha OTpe3Ke.
OyHKIMA, YObIBaIOIIAs Ha OTPE3Ke. Y CTAHOBJIEHUE COOTBETCTBUS MEXKIY I'pauKkoM (YHKIUU U
e¢ aHAWINTHYECKUM 3aJlaHueM. YpaBHEHHUsS MpsAMbIX, Napabos, rumep6oin. ['eomerpuueckuii
cMBbICT KO3(pUIMEeHTOB Isl ypaBHEHMH mpsMod M mapaboibl. DYHKIMHM, WX CBOMCTBa H
rpaduky (JUHeWHas, oOpaTHO MPONOPIUOHANIBHAS, KBajapaTudHas U Jp.) «CUuTbIBaHUE»
CBOMCTB (QyHKIMH MO e¢ rpaduky. AHaTU3UpOBaHHE T'PapHUKOB, ONMUCHIBAIOUINX 3aBUCHUMOCTb
MEXJly BEIMYMHAMU. YCTAaHOBJIEHHE COOTBETCTBUA MEXIy TrpapukoM ¢QyHKIUM H  ee
aHAJTMTUYECKUM 3ajaHueM. JluneitHast ¢yHkuus u ee cBoiicTBa. I'paduk mUHEHHONW (QYHKIUH.
VYraoBo#t koapduuuent ¢ynkuun. OOpaTHO HpoMOpLUOHATBbHAS (YHKIUS U €€ CBOMCTBa.



KBangpatnunas ¢pyHkuus u ee cBoiicta. I'paduk kBagpatnuHoit Gpynkunu. CteneHHas QyHKIIHSL.
Yernas, HeueTHas QyHkuus. CBoicTBa 4eTHOW M HEYETHOW cTeneHHbIX (yHkuui. ['paduku
creneHHbIX QyHKIui. Ytenne rpagukoB GyHKIHA.

TexcTroBbIe 3a1a4H.

3azauy Ha MIPOLEHTHI. 3a/1auM Ha «IBUYKEHUE», HA «KOHLEHTPALIMIO», HA «CMECHU U CILJIaBbD», Ha
«paboTy». 3a/1a4n TEOMETPUUYECKOTO CoJlepKaHMs. TeKCTOBBIE 3aaull Ha JABM)KEHHE U CIIOCOOBI
pemeHus. TeKCTOBbIE 3alaud Ha BBIYMCICHHE OObeMa pabOThl M CIOCOOBI MX PEUICHHH.
TexkcToBble 3ajjaunM Ha MPOLIEHTHOE COJIEP’)KaHUE BEIIECTB B CIUIaBAX, CMECSAX U PACTBOPAX,
CIIOCOOBI peIICHHUS.

Moacuér mo gpopmy.iam.

[Toncuer maHHbIX 1O TOTOBOM opMyIie.

CraTucruka.

AHaJIM3 JaHHBIX NTOKA3aTeJen M0 JuarpaMMme.

BeposiTHOCTB.

Cpennee apudmernueckoe, pasmax, mMojaa. MenuaHa, Kak CTaTUCTHUYECKas XapaKTEPUCTHKA.
COop u TpyNIUpPOBKAa CTATUCTUYECKUX JaHHBIX. MeTonbl perieHus KOMOMHATOPHBIX 3a/ad:
nepe0op BO3MOXHBIX BapUaHTOB, JIEPEBO BAapUAHTOB, IMpaBWJIO YMHOXKeHMs. [lepecTaHoBKH,
pa3MmelieHus, coderaHus. HawanbHble CBENEHUS W3 TEOPUM BEPOSITHOCTEW. BeposTHOCTH
ciydaifHoro coObITHs. CloKeHUE U YMHOXKEHUE BEPOSTHOCTEH.

IIpuknagnbie 3a1a4M reoMeTpUn

Boruncnenue AnuHBI M TUIOIIAAM  ydacTka. HaxokJieHusi paccTOsiHMS Ha MECTHOCTH.
Boruncnenuss BenuuuHbl yria npubopoB. HaxoxneHuss oceit CUMMETpUHM Ha MECTHOCTH.
HaxoxaeHus noBopoTa yria Ha MECTHOCTH.

TF'EOMETPUSI.

OcHoBHbIE YTBEp:KIeHHS U TeopeMbl.

OcHOBHbIE TOHATHS M YTBEpXKIEHUS TreoMeTpuu. BeicoTa, MenuaHa, CpemHsis JTUHHS
TpeyrojbHuKa. PaBHOOEOPEHHBIM, PABHOCTOPOHHUN U MPSMOYTOJBHBIM  TPEYroJbHUKH.
CpoiicTBa paBHOOEIPEHHBIX, PABHOCTOPOHHUX U MPSIMOYTOJIBHBIX TPEYTroIbHIUKOB. HepaBeHCcTBO
TPEyroabHUKOB. Bunibl MHOTOyropHUKOB. [lapamienorpamMm, ero cBoicTBa U npusHaku. PoMo,
NpSMOYTOJIbHUK, KBaJIpaT U UX cBoicTBa. Tpamneuus u e¢ cBoiicTBa. CpelHss JIMHUS Tpaneiuu.
[IpaBunbHble MHOTOyrojapHukd. KacarenbHass K OKpYKHOCTH U ee cBoicTBa. OKpYKHOCTD,
OMHCAaHHAs OKOJO TpeyroibHuKa. OKpYKHOCTb, BIIMCAHHAs B TPEYroJIbHUK. 3aJaud Ha
JI0Ka3aTeNbCTBO.

Borunicnenue uivH. BpluncieHue AIMH 3JIEMEHTOB TPEYTOJIbHUKOB M YETHIPEXYTOJbHUKOB.
Pemenne TtpeyrosbaukoB. Teopema Iludaropa. Teopema cuHycoB u KocuHycOB. CpemHss
nuHus Tpanenuu. Ilepumerp TpeyroiabHHKAa M YETHIPEXYroilbHUKA. J[TMHA OKPYKHOCTH.
HaxoxneHnue panuyca BNIUCaHHON U OITMCAHHON OKPYKHOCTH.

Borunicnenue yrioB TpeyroibHHKa W 4eThIpEXyrosibHHkKa. CymMma yYrioB TpeyrojbHUKa U
YeThIPEXyrojibHUKa. BHeHU yron TpeyronbHuka. LleHTpaabHblii 1 BHUCAHHBIN YTIIBI.
Ilnomann.

Boruncnenue mnomaneid. Haxoxxaenuwe mmomanu ¢uryp mo ¢opmymnam. I[lnomans xBagpara.
[Tnomamn TtpeyronbHuka. Ilnomane npsmoyronbHuka. Ilmomaam  pomba.  Ilnomans
napajuienorpamma. [lnmomans tpanemuu. Ilnomane kpyra. Ilnomane KpyroBoro cekropa.
[Tnomans GuUrypsl uepes ero NepuMeTp U paJuyc BIMCAaHHON M OMMCAaHHON OKPYKHOCTEH.
Tpuronomerpus

CooTHOIIEHN MEX Y CTOPOHAMU U YIJIaMU IIPSIMOYTOJIBHOTO TpeyroyibHUKa. CHHYC, KOCUHYC U
TaHI€HC OCTPOr0 yIja MPsIMOYTOJBHOIO TpeyroibHUKa. (OCHOBHOE TPUTOHOMETPUYECKOE
TOKJIECTBO. 3HAUEHUS CUHYCa, KOCHHYCa U TaHTeHca 1 yrios 30°, 45° u 60°.

O0o0maroniee NnoBTOpPEeHUE

Pemenue 3a1a4 U3 KOHTPOJIBHO-U3MEPUTEIBHBIX MaTepruanos OI'D



Kaneﬂuapﬂo-TeMaaneCKoe IMJIAHUPOBAHUE

Uwcna ¥ BRIYUCICHUS 6-20.09.23
AnreOpanvecKue BhIPAKCHHS 27-11.10.23
VYpaBHEHUs 1 HEPABEHCTBA, X CUCTEMBbI 18-15.11.23
OyHKUMU U TpaduKu 22-13.12.23
Tpeyronbauku. COOTHOLIEHUS B TPEYTOJIbHUKAX 20-10.01.24
Uetsipexyronbauku. [Tnomamy. 17-31.01.24
OKpYXHOCTh M KPYT' 7-14.02.24
YucioBele OCIE0BATEIBHOCTH 21-28.02.24
I'paduueckoe u TabnuvaHOE NIpeACcTaBICHUE HHOOPMAITHT 6-13.03.24
TexcroBele 3a7aun 20-17.04.24
JeiicTBust ¢ popMynaMu 24.04.24
Teopust BEpOATHOCTEHN, CTATHCTHKA 8.05.24
Ob6o6maroniee moBropeHue Pemienuwe 3amgady U3  KOHTPOJIBHO- 15-22.05.24

U3MEepUTENIbHBIX MaTepuasioB OI'D




1.

Cnucok JIuTepaTypsbl:
OcHOBHOM rocynapcTBeHHOM »5k3ameH. Martemaruka. Kommiiekc marepuanoB st

MOATOTOBKH yuammxcs. YdueObnoe nocodbue. / A.B. CemenoB, A.C. Tpemanun, U.B. Smenxo,
IL.N. 3axapos, 1.P. Beicoukuii; nox pen. W.B. fmenko; MockoBckuii LleHTp HenmpepbIBHOIO
MaTeMaTH4ecKoro oopazoBanus. — Mocksa: Muremnext-Lentp, 2017

2.

OcHOBHOM rocymapcTBeHHOM »dk3aMeH. Marematuka. Kowmreke wmarepuanoB s
MOATOTOBKH yuarmuxcs. YaeoHoe mocodue. / A.B. Cemenos, A.C. Tpenamun, W.B. fmenko,
I[I.LN. 3axapoB, W.P. Beicoukuii; mox pen. W.B. SAmenko; MockoBckuit Llentp
HENPEPHIBHOTO MaTeMaTHueckoro odpasoBanus. — Mocksa: Muaremnekt-Llentp, 2016
l'ocynapctBeHHass UTOroBas — arrecTalysl  BBIIYCKHUKOB 9  kiaccoB. OCHOBHOM
rocynapcTBeHHON 3k3ameH 2015. Marematuka. YuyeOHoe nocobue. / A.B. Cemenos, A.C.
Tpenanun, U.B. fmenko, I1.1. 3axapos; nox pen. M.B. fAmenko; Mockosckuii Llentp
HEINPEephIBHOIO MaTeMaTH4ecKoro oopaszoBanus. — Mocksa: Muremnexr-Lientp, 2015
l'ocynapcTBeHHass HWTOrOBasi AaTTECTAallMsl BBITYCKHUKOB 9 KIaccoB B HOBOW _Qopme.
Matremaruka 2014 Yyebnoe nocobue. / A.B. Cemenon, A.C. Tpenanun, 1.B. Amenko,
L. 3axapos; moxn pen. W.B. SAmenko; MockoBckuit IleHTp HenpepbIBHOTO
MareMarndeckoro oopasosannsa. — M.: Maremiexr-Ilenrp, 2014.
VY4eOHnKM MaTeMaTuku i 5 u 6 kiaccoB. ABTopsl: Bunenkun H. ., Koxos B.I.,
YecunokoB A.C. u 1p. — Mocksa, «MHemo3uHay, 2015.
YyueOnuku anredpsl a1 7, 8 u 9 xinaccos. ABtopsl: FO.H. Makapreiues, H.I'. Munaiok, K.H.
Hemxos, C.b. CyBopoBa. — Mocksa: [Ipocsemenue, 2014
VYueOnuk «I'eomerpus 7 — 9» / aBropsl: JI.C. Atanacss, B.®. byryzos, C.b. Kagomues u
1p. — Mockaa: IIpocsemenue, 2014.
OneHka KayecTBa MOATOTOBKU BBIITYCKHUKOB OCHOBHOM IIIKOJIBI MO MaTeMaTHKe/
I'.B.
Hopodees, JI.B. Kyznenora, I'.M. Ky3nernosa u ap. — M.: JIpoda, 2001




