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IHosicHuTEeNLHAA 3aNIUCKA

Pabouas mporpamma yueOHOro Kypca «PelieHre HecTaHAApTHBIX 3a7ay Mo
MaTeMaTuke» B 9 Kilacce cocTaBlieHa Ha OCHOBE (heJiepalIbHOrO rOCYIapCTBEHHOTO
00pa30BaTeNpHOrO0 CTaHAapTa OCHOBHOTO 00Iero o0pa3oBaHus, OCHOBHOM
00pa30BaTeNbHOM MPOrpPaMMbl OCHOBHOTO 00IIIEr0 00pa30oBaHMUI.

VY4eOHbIll Kypc HalpaBJIeH HA MOATOTOBKY YYalIMXCs K cCAade SK3aMeHa 10
matematuke B ¢opme OI'D. Kypc mpemycmaTpuBaeT MOBTOPHOE pPACCMOTPEHHUE
TEOPETUYECKOr0 MaTepuajia 10 MaTeMaThKe, MO03TOMY HMEET OOJbIIoe
oOmieoOpa3oBaTebHOE  3HAYEHHE, CIOCOOCTBYET  Pa3BUTHIO  JIOTHYECKOTO
MBIIJICHUS, HaME€YaeT M MCIOJb3YeT LENbId psiji MEXKIPEIMETHBIX CBS3eH U
HalpaBJ€H B IIEPBYI0 OuYepelb HAa YCTPAHEHHE «IpoOesroB» B 0a30BOU
COCTABIJISIIONIE MaTeMaTUKHA CHUCTEMATHU3alMI0 3HAHWI MO OCHOBHBIM pa3jeiam
IIKOJIbHOM ITPOTPaMMBL.

CormacHo ydeOHOMY IUIaHy Ha u3ydeHue ydeOHoro kypca «Pemienue
HECTaHJAPTHBIX 3a/ad [0 MaTeMaThke» paccuuTaH Ha 34 dyaca st pabOThl €
ydamumucs 9 Ki1accos.

Leap nanHOro Kypca: moJroToBUTh OOyYarOLIMXCS K cllaye HK3aMEHa I10
mateMatuke B (popme OI'D B COOTBETCTBHM C TPEOOBAHUSAMU, MPEAbABIIEMbIMU
HOBBIMM 00pa3oBaTeIbHBIMU CTAaHJIApTaMH; OKa3aHWE WHAUBUAYAIbHON U
CUCTEMATUYECKOM TMOMOIIM  JEBSITHKIACCHUKY TpH IOBTOPEHHH  Kypca
MaTE€MaTUKH U MOATOTOBKE K SK3aMEHAM.

3amaum Kypca:

® CHCTEMAaTHU3UPOBATH PaHEE MOJYUYCHHbIE 3HAHUS 110 PEIICHUIO 3aa4

® J1aTh YUYEHUKY BO3MOKHOCTb IIPOAHATIM3UPOBATH CBOM CIIOCOOHOCTH;

® [IOMOYb YYEHHKY BBIOpaTh Mpoduib B JajbHEWIIEM OOYYeHUH B CpeaHEH
LIKOJIE.

® T[IOBTOPUTbH, OOOOIIUTH U YTIYOUTh 3HAHUS MO aJIre0pe U TEOMETPHUH 3a KypC
OCHOBHOM 00111€00pa30BaTEIbHON IIKOJIBI;

® pacmMpuTh 3HAHHS TO OTAEIbHBIM TemaM Kypca «Anrebpa 5-9 » wu

«I"'eomerpus 7- 9»

e BbIpabOTaTh  yYMEHHE  MOJB30BATHCS  KOHTPOJIBHO-U3MEPUTEIbHBIMU

MaTepuatamMmu



Conepxkanue

1.Anredopandeckue BoipaxeHus (34)

Harypanbhbie uucna. ApudmeTndeckue AEUCTBUS € HATypalbHBIMU
yucinamu. CBoiicTBa apu(MeTHUecKUX JAercTBUi. JlenuMocTh HaTypadbHBIX
yucen. Jlenurenu u kpatruele yucina. lIpusnaku penumoctu Ha 2, 3, 5, 9, 10.
[enenne c¢ ocratkoMm. lIpocteie umcna. PasmokeHue HaTypaJIbHOIO 4YHCIIA Ha
npocteie MHOXuTen. Haxoxknenne HOK, HOJ[. OObikHOBEeHHBIE Ipo0OH,
JNENUCTBUSL C OOBIKHOBEHHBIMU JApoOsiMu. [lecsatuunbie apoOu, JeHCTBHUS C
JNECATUYHBIMU JApo0siMu. [lpuMeHeHne CBOWCTB MJiS YNPOIIECHUS BBIPAKECHUU.
ToxnecTBeHHO paBHblE BbIpakeHHs. [IponeHTel. HaxoxnaeHue npoLEHTOB OT
yyciaa M Yucia MO MPOUEHTY. BeIpaxkeHuss ¢ nepeMeHHBIMHU. TOXIECTBEHHbBIC
npeoOpa3oBaHus BBIPAXKEHUN C TMEPEMEHHBIMU. 3HAUYEHHE BBIPAXKEHUN MPHU
W3BECTHBIX YHCJIOBBIX J@HHBIX TepeMEHHbIX. OJHOWIEHbI W MHOTOYJICHBI.
CranmapTHblid BUJ oJHOWIeHa, MHOTOWwIeHa. Koadduuuent onqnounena. CreneHnb
ONHOYJIEHA, MHOrowieHa. JlelcTBUS C OJHOWIEHAMHM W MHOTOWICHAMHU.
Pa3znokenne MHOroujieHa Ha MHOKUTENIH. DOPMyIIbl COKPAILIEHHOTO YMHOXKEHUS.
CriocoObl pa3yioKeHUs: MHOTOWICHAa Ha MHOXUTENHW. PairoHanbHble Opo0u U UX
CBOMCTBA. JlomyCTHMBbIE 3HAYEHUS IEPEMEHHBIX. TO0XKIECTBO, TOXKICCTBECHHBIC
npeoOpa3oBaHusl palMoOHAIBHBIX ApoOei. CTeneHb ¢ LEJbIM MOKa3aTeieM U UX
cBoiicTBa. KopeHb N-0il cTeneHu, CTENeHb ¢ pallMOHAJIBHBIM MOKa3aTeleM U UX
CBONCTBA.

2. YpaBHeHHs M CUCTeMbl ypaBHeHHU# (64.)

JluHenHble ypaBHEHMsT C OJIHOW IiepemMeHHOW. KopeHp ypaBHEHWUS.
PaBHOCUIbHBIE ypaBHEHHs. CHCTEMBI JIMHEHHBIX YpaBHEHUN. MeTOIbl pelieHus
CUCTEM YypaBHEHUH: TMOJCTAHOBKH, METOJ| CJOXKEHHUS, TpapUuYecKuid METO/.
KBanparnsie ypaBHeHus. Henonnoe kBagpatHoe ypaBHeHue. Teopema Buera o
KOPHSX YpaBHEHUS.

3. HepaBeHcTBa U cUCTeMbI HEpPaBeHCTB (44.)

HepaBenctBa ¢ onHoil mnepemeHHo. Cucrema HeEpaBEHCTB. MeTobl
pEIIeHUs] HEPABEHCTB M CHUCTEM HEPABEHCTB: METOJ] MHTEPBAJIOB, rpaduyecKuid
METOJ.

4.@ynxknun u rpadpuku GpyHkuumii. (44)

[Tonsitne pynkunu. @ynkuus u apryMment. O6mactb onpeaeneHus QyHKIIH.
Ob6nactp 3HaueHuit ¢ynkuuu. ['paduk ynkmuu. Hynu dyskmum. DyHkius,
BO3pacraromas Ha oTpe3ke. DyHKIus, yOblBaromias Ha otrpeske. JluHeiHas
dbyakuus u ee cBoiicTBa. ['paduk nuHEiHON (QyHKIMU. YTIIOBON KOA(hUITEHT
dbynakuuu. OOpaTHO TPOMOPIMOHANIbHAS (PYHKITUSA U €€ cBoWcTBa. KBampaTuunas
dbynkuus u ee cBorictBa. ['paduk kBaapatnyHoit PpyHkimu. CreneHHas QyHKITUS.



YerHas, HeueTHast GyHKIusA. CBOMCTBA YETHOM M HEUETHOW CTEMEHHBIX (DYHKIIMMA.
['paduku crenenubix ¢pyHkuii. Yrenue rpadukoB QPyHKITHAMN.

5. TekcToBbIE 3a1a4u (74)

TexcroBble 3a/1ayu Ha JBUJKEHHUE M CIOCOOBI pelieHus. TeKCTOBbIe 3ajauu
Ha BbIUKCJICHHE 00beMa paboThl M CHOCOOBI MX pemieHui. TeKcToBble 3a7aun Ha
IPOLICHTHOE COJEPKAHUE BEIIECTB B CIUIABaX, CMECSIX M pacTBOpax, CIOCOOBI
peLeHus.

6. UncJioBbIe MOCIEI0BATEIBHOCTH (24)

YucnoBble mocneaoBarenbHOCTH. Apudmerndeckas nporpeccus PaszHocTb
apupmernyeckoil mnporpeccun. Dopmyna n-oro wieHa apupMETUYECKON
nporpeccur. @PopMyna CyMMmbl NUJIEHOB apU(METUYECKOW MPOrPECCHUHU.
['eomeTpuueckass mporpeccus. 3HAMEHATEIb TIE€OMETPUYECKOM ITPOTPECCHH.
dopmysa N-0ro wieHa reoMeTpudeckor nporpeccun. Gopmyia CyMMsl N 4JIEHOB
reomeTpruyeckoi nporpeccu. Cymma O€CKOHEUHOM reOMeTpUYECKOM MPOrpeCCUu.

7. I'eomerpuuyeckue (pUrypsbl M X cBoMcTBa. TpeyrojibHUK,
MHOTOYT0JIbHUKH, OKPY:KHOCTb B KPYT (5 4.)

Boicota, Menuana, cpelnHsii JIMHUS TpPEYrojibHUKA. PaBHOOENpPEHHBIN U
PaBHOCTOPOHHUN  TpeyrojdpHuUKd. llpu3Hakum  paBeHcTBAa U mojaoOus
TPEyroapHUKOB. Pemenue TtpeyrompHukoB. CyMMa YrioB TpEyroJIbHHKA.
CBoiicTBa NpSAMOYTOJIbHBIX TpeyroibHUKOB. Teopema Iludaropa. Teopema
CHUHYCOB 51 KOCHHYCOB. HepaBeHCTBO ~ TpEyroJIbHUKOB. [Tmomane
TpeyrojdpHuKa.Buasl MHOroyronsHukoB. [lapamnmenorpamMm, €ro cBOMCTBA U
npusHaku. Ilnomane napamienorpamma.  PomM0, mnpsMOyroiabHHUK, KBajpar.
Tpaneuust. Cpennsas nuHusg Ttpanenuu. [lmomaas Tpaneuun. IIpaBunbHbIe
MHOroyroJibHuKu. KacarenbHas K OKpPY>KHOCTH M €€ CBOMCTBA. LleHTpanbHbIA U
BIIMCAHHBIN yribl. OKpyKHOCTb, OIMCAHHAsI OKOJIO TPEYroJibHUKA. OKPYKHOCTB,
BIIMCaHHas B TPEYrOJIbHUK. [[nmrHa okpyxkHOCTH. [Inomane kpyra.

8. PemleHue TPeHHMPOBOYHBLIX BAPHMAHTOB M 33JaHUIl M3 OTKPHITOrO
O0aHka 3aganuii (3 4)



IInanupyembie pe3yJabTaT 0OCBOEHHMS Y4eOHOI0 Kypca

JIM4HOCTHBIE pe3yabTaThI:
pa3BUTHE CaMOCTOSITEIBHOCTH W  OTBETCTBEHHOCTH: Yy4alllMeCsl HayyaTcs
CaMOCTOATENIBHO IJIJAHUPOBAaTh CBOKO YYEOHYIO JAESATEIbHOCTb, AHAIU3UPOBATh
CBOM OIIMOKHU U UCKATh MyTH UX UCIIPABIICHHUS;
dbopMHpOBaHNE HABBIKOB CAMOKOHTPOJISI W CaMOOIICHKH: YdYalllhecs HaydaTcs
OLICHMBATh CBOM 3HAHMS U YMEHUS, a TaKXK€ aHAJU3UPOBATh CBOU JOCTIIKEHUS U
TPYJIHOCTH;
pa3BUTHE TMO3HABATEIILHOIO MHTEpPECca: ydyalluecs MO3HAKOMSATCSA C Pa3IuyHbIMU
MOAXOJAaMHU K PEIICHUI0 MAaTEMAaTHYECKUX 3aJ]lady, YTO MO3BOJUT UM PaCIIUPHUTH
CBOU 3HAHUS U YMEHUS;
pPa3BUTHE JIOTUYECKOTO MBIIUICHUS W aHAJUTUYECKUX CIIOCOOHOCTEH: ydariuecs
Hay4aTcsl aHaJU3UPOBaTh YCIOBUS 3a7a4, BBISIBISTh 3aKOHOMEPHOCTH U CTPOUTH
JIOTUYECKHUE LETIOYKH PACCYKICHUI;
MOBBIIICHUE YPOBHS CaMOOPraHM3allUd: ydamuecss Haydarcs dS(OQPEKTUBHO
IJIAHUPOBAaTh CBOE BpEMs, pACIPENENATh YCUJIUS W OPraHU30BbIBATH CBOIO
JEATENIbHOCTD;
dbopMupoBaHUE HABBIKOB pabOThI B KOMAaHJE: ydallldecs Haydarcsi paboTath B
rpymnmnax, 0OMEHUBATLCS OMBITOM U 3HAHUSIMHU, PEIIaTh 3a/1a4u o001

MeranpenMeTHbIE pe3yJIbTaThI:
pa3BUTHE YMEHUS YUMUTHCS: YyYalllMeCs HaydaTcsl CaMOCTOSITENIbHO HCKaTh
nH(popMaInio, aHAIU3UPOBATh €€, CTPYKTYPUPOBaTh U 0000111aTh 3HAHUS.
pa3BUTHE KOMMYHHMKATHBHBIX HAaBBIKOB: Yy4alllUECs HAydarcs SICHO M TOYHO
M3JIaratb CBOM MBICIIH, apTYMEHTUPOBATh CBOIO TOUKY 3PEHUSI, BECTU JUCKYCCHIO.
pPa3BUTHE HABLIKOB PEIICHUS MPOOJIEM: yJalluecss HaydyaTcsl IPUMEHSITh 3HAaHUS U3
pa3HbIX 00JIacTel 1)1l pEIICHUs] KOMIUIEKCHBIX 3aJ1a4, aHAIM3UPOBATh MPOOJIEMBI U
HaXOJUTh ONTUMAJIbHbIE PEIICHUSI.
pa3BUTHE HHPOPMAIMOHHOW T'PAMOTHOCTH: YydYallMecs HaydaTcs HaxOJUTh
uHQOpPMAIIMI0O B  Pa3IMYHBIX HMCTOYHUKAX, KPUTHYECKH €€ OIICHUBATh,
MCIIOJIb30BaTh €€ ISl PEIICHUS 3a/1a4.
pa3BUTHE KPUTHUYECKOTO MBIIIJICHUS: Yy4alllMecsi Hay4darcsi aHaJIUu3upOBaTh
WH(pOpMAIINIO, BBISBIATH TPOTUBOPEUHS, OLICHUBATH JIOCTOBEPHOCTD JIAHHBIX

[IpeameTHBIE PE3YIIBTATHI:
yrayOjeHue 3HaHUM MO0 MaTeMaTUKe: ydyalluecs CHUCTEMATU3UPYIOT 3HAHUS 10
OCHOBHBIM T€MaM IIKOJIbHOTO Kypca MaTeMaTUKH, PACIIUPSAT CBOU MPEACTABICHUS
O MAaTeMaTHUYECKUX MOHATHUSAX U 3aKOHOMEPHOCTSIX.



pazBuTHEe yMeHHsa pewaTh 3agaun OI'D 1o mareMaTuke: ydaliuecs OCBOSIT
JITOPUTMBl PELICHUS 3a/1ay Pa3jIM4HOIO THUIIA, HAY4aTCs MPABWIBHO OQOPMIIATH
pelIeHrs U BBIOMpaTh ONTUMAJIbHBIM METO/T PELLICHUSI.

NOBBIUICHUE YPOBHSA BIAJACHHUS  anreOpaudecKMMM U T'€OMETPUYECKUMHU
MOHATUSMHU: YYalllhuecss HaydaTcs pellaTb YpaBHEHHsI U HEPAaBEHCTBA, BHITIOJIHATH
reOMETPUYECKUE IOCTPOEHUS, pEIlaTh 3aJauyd Ha HAXOXKJIEHUE IUIomAAe u
00BEMOB.

pa3BUTHE HABBIKOB pabOThl ¢ rpapukaMyd M TaOMUIAMH: ydYalUecs Haydarcs
aHaAJIM3UPOBaTh JaHHBIC, MPEACTABICHHBIE B TpadUUecKOM W TaOJIMYHOM BHJIE,
CTPOUTH rPpaMKH U peIIaTh 3aJa41 ¢ UCTIOJIB30BAHUEM TPAPUKOB.

(opMUpOBaHNE HABBIKOB NMPUMEHEHUS MAaTEMaTHYECKUX 3HAHUN B MPAKTUUYECKOM
KU3HU: ydallluecs HayyaTcsl pellaTh NPaKTHYECKHUE 3aJauyd C HCIOJIb30BAHUEM
MaTEeMaTUYECKOIo armapara, aHaJlu3UpOBaTh pealibHblE€ CUTyallMM C MOMOUIbIO
MaTeMaTUYECKUX MOJEIIEH



TemaTnuyeckoe IJIAHKPOBaAHKE

Ne | HammeHnoBanue KounyecTBo 4yacoB DJIeKTPOHHbIE
/1 | pa3gesaoB U TeM (uudpossbie)
IPOrpaMMbl Bceero | Kontponbhsie | IIpakTuueckue | ogpasoBaTesnbHbIe
paboTsI paboThI pecypcebl

1 | Anrebpanueckue 3 https://fipi.ru
BBIPAKCHUS https://sdamgia.ru/

2 | YpaBHEHUS U 6 https://fipi.ru
CHCTEMbI ypaBHCHU I https://sdamgia.ru/

3 | HepaBencrBa u 4 https://fipi.ru
CHCTEMBI HEPABCHCTB https://sdamqia.ru/

4 | OYHKIMH U UX 4 https://fipi.ru
rpaduKu https://sdamqia.ru/

5 | TekcToBbIe 33129 7 https://fipi.ru

https://sdamgia.ru/

6 | UncioBsie 2 https://fipi.ru
[OCJIEOBATEILHOCTH https://sdamgia.ru/

7 | l'eomerpuueckue 5 https://fipi.ru
Gburypsl u ux https://sdamgia.ru/
CBONCTBA.

8 | Pemienue 3 https://fipi.ru
TPEHUPOBOYHBIX https://sdamgia.ru/
BapHAHTOB U 3aJJaHUI
U3 OTKPBITOTO OaHKa
3a7jaHul



https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/
https://fipi.ru/
https://sdamgia.ru/

IToypouyHoe miIaHMpoOBaHHe

Ne i/m | Tema ypoka KouunyecTBo 4yacoB DJIeKTPOHHbIE
Bcero | Kontponbasie | [IpakTudeckue | (HugppoBbie)
paboTsI paboThl o0pa3oBaTte/ibHbIE
pecypcbl
1-3 | Anrebpanyeckue 3 https://fipi.ru
BBIPAKCHUS https://sdamgia.ru/
4-7 | YpaBHeHHS 4 https://fipi.ru
https://sdamgia.ru/
8-9 | Cucremsl ypaBHEHUI 2 https://fipi.ru
https://sdamgia.ru/
10 - 11 | HepaBenctBa 2 https://fipi.ru
https://sdamgia.ru/
12 - 13 | CucteMbl HEpPaBEHCTB 2 https://fipi.ru
https://sdamgia.ru/
14 - 17 | OYHKIUH U UX 4 https://fipi.ru
rpaduKu https://sdamqia.ru/
18 - 24 | TekcToBBIE 3aa4U 7 https://fipi.ru
https://sdamgia.ru/
25 - 26 | YucnoBsie 2 https://fipi.ru
MOCJIC0BATEIIbHOCTH https://sdamgia.ru/
27 - 31 | I'eomerpuueckue 5 https://fipi.ru
Gburyps 1 ux https://sdamgia.ru/
CBONCTBA
32 - 34 | Pemienue 3 https://fipi.ru
TPEHUPOBOYHBIX https://sdamgia.ru/

BapHAaHTOB U 3aJaHUI
W3 OTKPBITOTO OaHKa
3a7laHul
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Cnmcok JuTepaTyphl:

1. AnreOpa. 7 knacc: 6a30Bbii ypoBeHb: yueOHUK/FO. H. Makaperues, H. T
Munmgiok, K. M. Hemkos, C. b. CyBoposa: oz pea. C. A. TenskoBckoro. Mocksa:
[Tpoceemenune, 2023

2. Anrebpa. 8 kiacc: 6a30BbIi ypoBeHb: yueOHuk/FHO. H. Makaperues, H. T
Munniok, K. 1. Hemikos, C. b. CyBopoga: noa pea. C. A. TensikoBckoro. Mockaa:
[Ipocsemenne, 2023

3. Anrebpa. 9 knacc: 6a30Bbii ypoBeHb: yueOHUK/FO. H. Makapsorues, H. T'.
Mungrok, K. M. Hemikos, C. b. CyBoposa: nox pea. C. A. TensikoBckoro. Mockaa:
ITIpocenienue, 2023

4, T'eometpust: 7 — 9-e kaccel: 6a30BbIi ypoBeHb: yueoHuk/ JI. C.
Aranacsh, B. ®@. byry3os, C. b. Kagomues — Mocksa: [Ipocsemenue, 2023

5. Caam I'NA. OGpa3zoBaTeabHbIN MOPTAI U1l MOATOTOBKH K 3K3aMeHaM
https://sdamgia.ru/

6. ®UIIN. OtkpeiThiii Oank 3amanuii OI'D https://fipi.ru
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