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HOACHUTEJBHASA 3AIIMCKA

Pabouas mnporpamma cocTaBlieHa C YYETOM OCHOBHBIX HOPMATHBHBIX IPaBOBBIX
JIOKYMEHTOB:

3aKOHOB:

- ®enepanpHoro 3akona ot 29.12. 2012 Ne 273-®3 «O6 obpa3zoBanun B Poccuiickoit
®Oenepauuny (pen. ot 02.03.2016; ¢ u3m. u jom., Beryi. B cuiy ¢ 01.07.2016);

- O6nactHoro 3akoHa oT 14.11.2013 Ne 26-3C «O06 o6pa3oBanuu B PocToBCKOM 00acTH»
(B pea. ot 24.04.2015 Ne 362-3C).

[Iporpamwm:

- [IpumMepHOI OCHOBHO# 00pa30BaTENbLHON MPOTpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHUs
(omobpena (denepabHBIM Y4EOHO-METOAMYECKUM OOBEIMHEHHEM IO 001eMy 00pa3oBaHMIO,
npotokou 3acenanus oT 08.04.2015 Ne 1/15).

[Tpukazos:

- [Ipuxa3z Muno6puayku Poccun ot 17.12.2010 Ne 1897 «O0 yTBep» /1€HUU U BBEJCHUU B
neiictBue (eaepaabHOro0 TOCYIapCTBEHHOIO 00pa30BaTEIbHOrO CTaHAapTa OCHOBHOTO OOIIEro
oOpa3zoBaHus» (B pel. npukasa MunodpHayku Poccuu ot 29.12.2014 Ne 1644);

- Ilpukaz Muno6puayku Poccum ot 29.12.2014 Ne 1644 «O BHeceHMM H3MEHEHHH B
npuka3 MunucrepcTBa oopasoBanus u Hayku Poccuiickoit @enepaunu ot 17 nexadps 2010 r. Ne
1897 «O06 yrBepxkmeHun (enepaaTbHOro TOCYIApPCTBEHHOTO 00pa30BaTEIBHOTO CTaHAAapTa
OCHOBHOTO 00111eT0 00pa30BaHUs»;

- Ilpukaz ot 31.12.2015 Ne 1577 «O BHeceHMM W3MEHEHHH B (QenepaabHbIid
rocyapCTBEHHBIN 00pa30BaTENbHbBIN CTAaHAAPT OCHOBHOTO OOIIET0 00pa30BaHMUsl, YTBEPKICHHBIN
npukazoM MuHuctepcTBa obpasoBaHus M Hayku Poccuiickoit @enepanuu ot 17.12.2010 Ne
1897»;

- Ilpuka3 Munnpocseuenust Poccun ot 28.12.2018 Ne 345 «O6 yrBepxkaeHuu
denepanbHOrO mepevHs y4EeOHHMKOB, PEKOMEHIYEMBIX K HCIOJIb30BAHUIO TPU pealu3aliu
MMEIOLIUX FOCYapCTBEHHYIO aKKPEAUTALIMI0 00pa30BaTeIbHbIX POrpaMM HayalbHOI'O OOIIETo,
OCHOBHOTO O0IIIET0, CPETHEr0 O0IIETr0 00pa30BaHUsm»;

-YcTaB MyHUIIMTIAIBHOTO OIO/IKETHOTO 00IIe00pa3oBaTeIbHOTO Yupexkaenus TypoBepo-
Poccomanckoit 0cHOBHOI 00111€00pa30BaTeIbHOMN IIKOJIBI,

-OcHOBHOU  00Opa3oBaTeNbHON  TPOrpaMMbl  OCHOBHOTO  00mIeT0o  0Opa3oBaHUs
MBOY Typosepo-Poccomanckoit OOL;

- [TonoxxeHue o nmopsIke yrBepKI€HUS U CTPYKTYpe pabounx Nporpamm y4eOHbIX KypcoB
(mpeametoB) nucuuiuinH (Moayneir) MBOY Typosepo-Poccormmanckoit OOIL,

- Yuebnsiit mian MBOY Typosepo-Poccomanckoit OOI na 2024-2025 y4eOHbIit TO/;

- T'onoBoit kanengapuelii yuebHbiil rpagux MBOY Typosepo-Poccomanckoit OOIL Ha
2024-2025 y4eOHBbIH roa.

eapb 1aHHOrO Kypca BHEYPOUHOU NEATEIbHOCTH:

. dbopMupoBaHHE TPEACTaBIEHUH O MaTeMaTHKe Kak Hayke, TIOJe3HOH B
ITOBCEJHEBHOM KU3HH, ITOBBIIICHUE YPOBHS UX MaTEMaTU4YECKOMN KYJIbTYPBI;

. MOJArOTOBKA YydYalIuXcs K HMTOTOBOM aTTecTallid MO OKOHYaHMIO 9 Kiacca,
MIPOJIOJHKCHHUIO 00Pa30BaHUS B CTapIIUX Kilaccax;

. pa3BUTh YCTOMYMBBIN MHTEPEC YUAIIUXCS K U3YUCHUIO MATEMATHKU;

. JTUKBUIAUPOBATH TPEACTABICHHE O MaTeMaTHKe Kak 00 aOCTpakTHOW Hayke,

noka3arh €€ MPUMEHEHUE B UCKYCCTBE, apXUTEKType, IKOHOMHKE, My3bIKe, 0AHKOBCKOM JIeie U
JIpYTUX 001acTax;

. Pa3BUTh KYJIbTYpy MaT€MaTHUYECKUX BBIYMCIECHUI U JOOUTHCS CTAaOMIBLHOCTH B
npeoOpa30BaHUH aNTreOpandecKuX BBIPAKECHUH.

3agaun:



. HAY4YUTh pelIaTh MPAKTUYECKHE 3ala4dl Ha ONTUMHU3AINI0 W TPUMEHSTH
(GYHKIIMOHATIBHYIO TUHUIO TIPU PEILICHUU MPAKTUYECKUX 3a/1a4;

. pa3BUBaTh YMEHUE IIPEOA0JIEBATh TPYAHOCTH IIPU PELLIEHUH 33/1a4 PA3HOI'O YPOBHs
CJIO)KHOCTH, (POPMUPOBATH JIOTUYECKOE MBILIUIEHUE;
. [I0Ka3aTh IIMPOTY IPUMEHEHUs U3BECTHOIO Y4YalllMMCS MaTEeMaTU4YECKOIO

amnrapaTta — IPOLIEHTHBIE BBIUMCIEHUS, CBA3b MAaTEMaTHUKU C PA3JIUMYHBIMU HaIpaBICHUSMU
peanbHOU KU3HU,

. II0KAa3aTh y4alllUMCs METO/IbI PELICHHs 3a/1a4 Ha CIUIaBbl, CMECH U PAaCTBOPBI;

. HAY4YMTh PEUIaTh OJHY 3a7ady Pa3HBIMH CIIOCOOaMU;

. BOCIIMTATH LEICYCTPEMIEHHOCTh U HACTOMYMBOCTD IPU PEILIECHUH 3a/1a4;

. IIPEIOCTaBUTh YYaIIMMCSI BO3MOXHOCTh IPOaHaIM3UpPOBaTh CBOU CIIOCOOHOCTH K
MaTEMaTHYECKOH NEATEIbHOCTH;

. chopMHPOBATH Y yYaIIUXCA MTOJHOE MPEICTABICHUE O PEIIEHUH TEKCTOBBIX 3371ay;

. chopMHpOBaTh BBICOKMH YPOBEHb AKTUBHOCTH, PACKOBAHHOCTU MBIIICHNUS,

MPOSIBJISIONICHCS B TMPOIYLIUPOBAHUHU OOJIBIIOTO KOJUYECTBA Pa3HbIX WUJCH, BOZHUKHOBEHUU
HECKOJIbKUX BaApUAHTOB pellIeHUs 3aa4, IpoodieM;

. 0Ka3aTh NOMOIIb B IOATOTOBKE K YCHEIIHOMY ITpoxoxaeHuto OI'9;

. pa3BUTh HMHTEpPEC K MaTeMaTHKe, CIIOCOOCTBOBATH BBIOOPY YyYAIIUMHUCS IyTeH
JAJIbHEHIIETO MPOI0JKEHUsT 00pa3oBaHMUs;

. croco6cTBOBaTh MPOGHOPHUEHTAIIUH.

MecTo Kypca B y4eOHOM ILJIaHe

B yyeOnoMm nnnane MBOY Typosepo-Poccomanckoit OOII Ha n3yuenue «Takas pazHas
MaTeMaTHKa» OCHOBHOM MIKOJIbI oTBoaUTCS | 4 B Hexento. Kypc paccunran Ha 34 4 B 9 kiacce.
B cooTtBercTBUU C Mpou3BOACTBEHHBIM KaneHAapéM Ha 2024 — 2025 yueOHBbIN roj GakTHUYeCKH
Kypc paccuuTaH Ha 32 yaca.

IJIAHUPYEMBIE PE3YJIbTATHBI OCBOEHUS PEAJIbHONH MATEMATHUKH

N3yuenne kypca «PeasbHas MaremaThka» B 9 Kilacce HalpaBIEHO Ha JIOCTHIKEHUE
OIpENIENEHHBIX PE3yIbTaTOB O0YUYEHUSI.

K BaxkHeHmM pe3ynbraTtam 00yuyeHHs! OTHOCSTCS CIEIYIOLIHE:

. B /IUYHOCHIHOM HAIIPABJICHUU:

. Pa3BuTHe JIOTMYECKOTO W  KPUTHUYECKOIO MBINUIEHUS; KYJIbTYpBl pedH,
CIIOCOOHOCTH K YMCTBEHHOMY IKCIIEPUMEHTY;

. Bocnutanue kauecTB JIMYHOCTH, CHOCOOHOCTh HPUHUMATh CaMOCTOSTEIbHbIE
pelieHus;

. ®opMuUpOBaHNE KaYECTB MBIIICHUS;

. Pa3ButHe crnocoOHOCTM K HMOLMOHAIBHOMY BOCHPHUSTHIO MaTEeMaTHYECKHUX
00BEKTOB, pacCykJICHHUH, pelIeHnit 3a1a4, pacCMaTpUBaeMbIX MTPo0IIeM;

. Pa3BuTne ymeHuii CTpOUTH peuyeBble KOHCTPYKIMHU (YCTHBIE U INHCHbMEHHBIE) C

UCIIOJIb30BAaHUEM HM3YyYEHHON TEPMHUHOJOTMH M CHUMBOJIUKM, TOHMMAaTh CMBICI TOCTAaBIECHHOMN
3a/1a4M, OCYIIECTBIIATH NIEPEBO/] C €CTECTBEHHOTO sSI3bIKa HA MaTeMaTHUUECKHI 1 Ha000pOT;

. PasButue wuHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M MaTeMaTUYECKHX
CIOCOOHOCTEMN;

MertanpeaMeTHBIM pe3yabTaTOM  M3Y4YE€HUs  Kypca  siBigercs  (opMHpOBaHUE
YHHUBEpPCAIbHBIX Y4EOHBIX NEHCTBHI:

Kommynukamuenupie: iaHupoBaTh 00IINE CIIOCOOBI pelIeH!s; 0OMEHUBATHCS 3HAHUSAMHU
MEXIy Tpynmnamu; (GOpMUPOBAaTH HABBIKM y4eOHOTO COTpYIAHHYECTBAa; (opmMHpOBaTh
KOMMYHHMKATUBHBIE JECHCTBHS; CIyIIAaTh APYTHX, KPUTHYHO OTHOCHUTHCA K CBOEMY MHEHHIO;
BOCIPUHUMATh TEKCT C YUE€TOM IOCTaBJICHHOH 3a1a4u.



Pezynamuensvie: KOPPEKTUPOBATH CBOIO JESATEIBLHOCT; OCO3HABATh YPOBEHb U KAUECTBO
YCBOGHHUSI MaTepHaia; (OPMHPOBATh CIOCOOHOCTh K BOJIEBOMY YCHIIMIO B IIPEOJIOJICHUU
IPEISATCTBUS; 0OHAPYKUBATh U (POPMYIUPOBATH Y4eOHYIO MPOOIIEMY; COCTABIATH IIaH paboThI;
(dbopMupoBaTh 11e7IE€BbIE YCTAHOBKH YU4eOHOHN IESATEIBHOCTH.

Ilo3nasamensnoie: BbIOUpaTh Hambonee HPPEKTHUBHBIE CIOCOOBI PELICHHS; YMETb
CTPOUTHh PACCYXKICHHS; YMETh BBIICHATH CYIIECTBEHHYIO HH(OpMANMIO U3 TEKCTa;
OpPUEHTUPOBATKLCS HA Pa3HOOOPA3UE CIIOCOOOB PEIICHHUS.

B npeomemmnom nanpasnenuu:

. OBJIA/ICHUE 3HAHUSAMU U YMEHHUSIMHU, HEOOXOIUMBIMH JIJISl U3yYECHUSI MATEMAaTHKHU U
CMEXHBIX TUCIUIUINH;

. oBiajiecHue 0a30BBIM MOHATUHHBIM amNIapaToM [0 OCHOBHBIM pa3zjesiam
COZICPIKAHHUS;

. OBJIQJICHUE YMEHHEM pelaTh TEKCTOBbIE 3a/laud apu(PMETHUYECKUM CIIOCOO0M,
UCTIONB3Ys Pa3IMYHbIE CTPATEIHU U CIIOCOOBI pacCyKICHHS;

. OCBOCHME HAa HaIJIIAHOM YpOBHE 3HAaHUM O CBOMCTBAX IUIOCKUX U
IPOCTPAHCTBEHHBIX (PUTYD;

. pa3BuUTHE yYMEHHH HM3BJIEKaTh MH(OpMAIUIO, NMPEACTABICHHYIO B Ta0iuIax, Ha
IrarpamMMax, rpadukax;

. dopmupoBaHue yMeHHH (GOpMaTU3aUN W CTPYKTYpUPOBaHHS HWH(POpPMALUH,
yYMEHHS BBIOMPATh CIOCOO MPEACTaBICHHS TaHHBIX B COOTBETCTBUH C MOCTABICHHOW 3a/1aueil —
TAOJMIIBI, CXEMBbI, TPApUKH, TUATPAMMBI.

. MEpCeBOAUTDL YCJIIOBUA 3ala4U HaA MaTeMaTHYEeCKUI A3BIK,
o HCIIOJB30BaTh METOIbI pa6OTI>I C HpOCTGfIIHHMPI MAaTEMATUYCCKUMH MOACIISAMHU,;
. COCTaBJIATHb 6yKBeHHBI€ BBIPpAXXCHHUA U (bOpMy'J'ILI mo ycjoBUsM 3aJady;

OCYHWICCTBJIATL B  BBIPAKCHUAX U (bopMyﬂax YHCJIIOBBIE IIOACTAHOBKH M  BBIIIOJIHATH
COOTBCTCTBYIOIINEC BBIYHUCIICHUAA,

. pemaTh TEKCTOBBIE 3a/1a4H aNreOpanyecKuM METOI0M;

. BBIYHCIIATH TUIOLIAH, IEPUMETPHI, 00BEMBI TIPOCTEHUIIIMX TEOMETPHUYECKUX (UTYD
(ten) mo gopmynam;

. NOHMMAaHHE U UCTIOJIb30BaHNe HH(OPMALNH, TIPEJICTaBICHHOMN B (hopMe TaOInIbI.

B pe3yabTare u3ydyeHusi Kypca yyaumecsi Hay4aTcsi:

. [TpuMeHSTh TEOPHIO B pELLICHUH 3ajay.

. [TpuMeHSTh OTyYeHHBIE MATEMAaTHYECKIE 3HAHUS B PEIICHUH KU3HEHHBIX 3a]1a4.

. OnpenensaTh TUN TEKCTOBOH 3a/laud, 3HaThb OCOOEHHOCTH METOJUKHU €€ pelIeHus,
UCIIOJIB3YS MPU ATOM Pa3HbIE€ CIIOCOOBI.

. BocnpuauMaTh 1 ycBanBaTh MaTepuai JOMOJHUTEIbHOMN TUTepaTyphbl.

. Hcronp30BaTh CHENUANBHYI0 MaTEMAaTHYEeCKYI0, CIPABOYHYIO JUTEpATypy s
MOMCKa HEOOX0IUMMOMN MH(OpPMAIIH.

. AHaMM3UPOBaTh MOJYYEHHYIO HH(DOPMAIIHIO.

. Hcnonb30BaTh  JIOMOJHUTENBHYIO MaTeMAaTHYECKyI0 JIUTepaTypy C LENbIo

yriIyOlieHWs MaTepuaga OCHOBHOTO — Kypca, pacHIMpeHHs Kpyrosopa, (HhOpMHUpPOBaHHS
MHUPOBO33PEHUS, PACKPBHITHS IPUKJIAHBIX aClIEKTOB MaTEMATUKH.

. NnmocTpupoBaTh HEKOTOPHIE BOIIPOCHI IPUMEPAMH.

. Hcnonp30BaTh NOJMy4EHHBIE BBIBOJIBI B KOHKPETHOM CUTYyallUH.

. [Tonb30BaThCs MOTYYEHHBIMH F€OMETPUUYECKMMH 3HAHUSMHU U MPUMEHATh UX Ha
IPaKTHKE.

. Pematb yncioBble 1 reOMETPUYECKHE TOTOBOJIOMKH.

. [TnanupoBaTh cBOIO paboOTy; MOCIENOBATEIbHO, JAKOHUYHO, JJOKA3aTeIbHO BECTH

paccyxJieHust; GUKCHPOBAThH B TeTpaau HHPOPMAIIHIO, UCTIOIB3Ys Pa3IMUHbBIE CTIOCOOBI 3aITUCH.



COJAEP)KAHUE YYEBHOI'O ITPEIMETA

XapaKTepucrnKa OCHOBHBIX BU0B 1€ATCJIbHOCTH

Neni/m Tema pasjgesa OcHOBHOe co/iep:KaHue M0 TeMaM
o0yuarwuuxcst
®opMyJIMPOBATh OCHOBHOE CBOWMCTBO alireOpandeckoi
. JIpoOH ¥ MPUMEHSITH €ro I MPeoOpa3oBaHus ApoOeH.
Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO P P . peobp P
. . BbInoJHATH AeiicTBUS ¢ aredpandecKuMu IpoosSMu.
anredpandeckoit 1poou. CokpaiieHue 1pooei.
IIpencraBasaTk 1510 BRIPAKECHUE B BUC MHOTOYJICHA,
CrnosxeHue, BBIMUTAHHE, YMHOKCHUE, JICTICHHUE
. JIpOoOHOE — B BUJIE OTHOIIIEHUSI MHOTOUJICHOB; TOKA3bIBATh
anredpanvecKux JApoOei.
. TOKIECTBA.
CreneHp ¢ IeTBIM TIOKA3aTEeNIeM 1 €€ CBOWCTBA.
®opMyJIMPOBATH ONPEIEICHNUE CTEIICHH C LEIBIM
PanmonansHbie BEIpaKEHUS U UX
MOKa3aTeJIeM.
npeoOpa3oBanus. Jloka3arenbCcTBO TOXKICCTB. .
®opMyJIMPOBATH, 3aIMCHIBATH B CHMBOJIMYECKOI
[TonsiTvst KBaApaTHOTO KOPHS, apuPMeTHUyecKOr .
o dopMe 1 WITIOCTPUPOBATH TPUMEPAMU CBOHCTBA
0 KBajpaTHOro KopHs. CBoiicTBa N
. CTETEHH C ENIBIM MoKa3aTelieM; MPUMEHSATh CBOICTBa
apuQMEeTHUUECKUX KBAJPATHBIX KOPHEW: KOPEHb U3 .
CTETICHH ISl IpeoOpa3oBaHsl BRIPAKECHUN U
MIPOU3BE/ICHUS, YaCTHOTO, CTEIICHH; .
BBIUMCIICHUIA.
Broanoe KBanpatHoe ypaBHenue. Henomnnbie KBagpaTHble .
Paznen 1 Jloka3pIBaTh CBOMCTBA apu(PMETUUECKUX KBaIPATHBIX

nosTopeHue (6 4)

ypaBHeHUsA. PopMyia KOpHEN KBAJIPATHOTO
ypaBHeHus. Teopema Buera.

Pemenue npo6GHO-paliiOHaNbHBIX YPaBHEHUH.
Perenne TekCTOBBIX 3aau aNreOpandeckum
CII0co0oM.

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHCTBO ¢ 0AHOM ITEPEMEHHOM.
PaBHOCUIIBHOCTH HEpaBeHCTB. JIMHEHHbBIE
HEPABEHCTBA C OJTHOW IEPEMEHHOM.
CucreMbl TUHEUHBIX HEPABEHCTB C OJHOMN
MIEPEMEHHOM

KOpHEH; NPUMEHATDb UX JUI TpeoOpa3oBaHus
BBIPA)KCHU.

BbIuucasiTh 3HaUeHUS BBIPAXKEHHH, CoJepKaIIX
KBaJ[paTHbIC KOPHH; BHIPAKATDH IIEPEMEHHBIC U3
reoMeTpPHUECKUX U pU3nUecKux popmyi.
Pacno3naBaTh KBagpaTHbIC YpaBHEHUS, LIENIbIE U
JpOoOHBIE ypaBHEHUSI.

PemaTh KkBagpaTHBIE YpaBHEHUS, pelIaTh APOOHO-
panroHaIbHbIC YPaBHEHHUS.

HcceaenoBarh KBaipaTHBIC ypaBHEHHUS O
JUCKPUMHUHAHTY U K03 durmeHTam.

PemaTthb TEKCTOBBIC 3a7a4M aNTeOPanIECKUM CIIOCOOOM:
NEPEXOANUTH OT CIIOBECHOM (DOPMYITHUPOBKHU YCIOBUS




3aJ1a4M K anreOpandecKoil MOJey MyTeM COCTaBICHUS
YPaBHEHUS; peliaTh COCTaBIEHHOE

ypaBHEHUE; HHTEPNPETHPOBATH PE3YibTaT.
®opMyIHPOBATH CBOMCTBA YUCIIOBBIX

HEPaBEHCTB, MIJIIOCTPUPOBATH UX HA KOOPAUHATHOU
MPSIMOM, 1I0KA3bIBATh AIreOpaniyecku; NPUMEHSITh CBOI
CTBa HEPABEHCTB MPU PEIICHUU 3a/a4.

Pacno3naBath JIMHEITHBIE HEPABEHCTBA.

Pemiate JIMHEWHBIC HEPABEHCTBA, CUCTEMBI.

Pasznen 2.

KpagpaTrnunas
(pynxuus (5 9)

[Torsitre dynknuu. O6IacTh ONPEICIICHUS U
MHOXecTBO 3HaueHHH QyHKIHU. CriocoOsl
3amanus Gyaknun. ['paduk Gyrxmum. CBoiicTa
dbyHKIIMH, UX 0TOOpakeHue Ha rpaduke:
BO3pacTaHue U yObIBaHHE (QYHKINHU, HYJIN
¢byHKLMH, cOXpaHEeHUe 3HaKa. YTeHue u
NOCTPOCHHE TPAPUKOB (PYHKITHIA.

[Tpumepsl rpauKoOB 3aBUCUMOCTEN, OTPaXKarOIUX
peasbHBIE TPOIIECCHI.

KBanpatnunas QpyHKius, ee rpaguk 1 cBOMCTBA.
CrenenHble QyHKIUU C HATYpaIbHBIMU
nokasaressiMu 2 U 3, uX rpaduKu U CBOKCTBA.
I'paduku QyHKUINH.

KBanpaTHblil TpexuiieH, pa3ioskeHue KBaJpaTHOTo
TpeX4eHa Ha MHOKHUTEIN

BbruucasTh 3HaueHUs GYHKUUH, 3aJaHHBIX (POpMYIaMU
(npu

HE00XO0/IMMOCTH HCMO0JIB30BATh KAJIBKYJISATOP); COCTABJI
SITh TaOJIUIIBI 3HAUCHUH (YHKITHIA.

CrponTsb 110 TOYKaM rpaduku

¢ynkunii. OnMCcHIBaTh CBOWCTBA (PYHKIIMU HA OCHOBE €€
rpauuecKoro rnpeacTaBIeHUs.

MopaeaupoBaTh peabHbIe 3aBUCHMOCTH (HOPMYTIaMH U
rpapukamu. YuraTh rpaduKu peajibHbIX 3aBUCUMOCTEH.
Hcnoab30BaTh QYHKIIMOHATBHYIO CHMBOJIHKY /IS
3aIllMCH pa3HOOOpa3HbIX (PAKTOB, CBA3aHHBIX C
paccMaTpuBaeMbIMU (DYHKITUSIMU, 000TaIas OmbIT
BBITIOJTHEHUS 3HAKOBO-CHUMBOJIMUECKUX

neiictBuil. CTpONTB peueBble KOHCTPYKIIMHU C
UCMOJIb30BaHUEM (DYHKIIMOHAIBHOW TEPMUHOJIOTHH.
Hcnonb3oBaTh KOMIBIOTEPHBIE TPOTPAMMBI JIJIS
nocTpoeHus rpaduKoB (PyHKIMM, A5 McCaeI0BaHUs
MOJIO’KEHHUS HAa KOOPAMHATHOM MII0CKOCTH TpapuKOB
(byHKLIMH B 3aBUCUMOCTH OT 3Ha4€HUI KO3 UIIMEHTOB,
BXOJSIINX B popmyiy.

Pacno3zHaBaTh BH/IbI H3y4aeMbIX

¢bynkuii. [lokasbIBaTh CXeMaTUYECKU MOJIOKEHUE Ha
KOOPJAMHATHOH MJIOCKOCTH TParKOB U3Y4aeMBbIX




(byHKLIMH B 3aBUCUMOCTH OT 3Ha4eHUH K03()(HULIMEHTOB,
BXOJSIIUX B (POPMYIIBI.

CtponTh rpaguKy U3ydaeMbIX (PyHKIUI; ONUCHIBATH UX
CBOICTBA.

Pacno3naBarhb KBaJIpaTHbIN

TPEXUJICH, BBISICHATh BO3MOXKHOCTh Pa3JI0kKEeHU Ha
MHOXHTEJIH, NPeACTABJSATH KBaPaTHBIA TPEXWICH B
BUJIC IPOU3BECHNUS JIMHEHHBIX MHOKHUTENIEH.

YpaBHeHuda H
HEPaBEHCTBA C

Pemenue ypaBHeHMH, CBOIAIIUXCA K
KBaJIpaTHbIM. buKBagpaTHOE ypaBHEHHUE.
IIpumepsl pelieHns ypaBHEHUM TPETber 1
YETBEPTON CTENIEHU Pa3JIOKEHUEM HA
MHOHUTEIH.

Pacno3naBaTh KBagpaTHbIC YPaBHEHUS U JPOOHBIE
YPaBHEHHS.

Pemath kBajpaTHbIE YpaBHEHMS], a TAKKE YpaBHEHMUS,
CBOJIAIIMECS K HUM; PpelaTh JIpOOHO-pallMOHAIbHbIE
YpaBHEHHUSI.

PemaTh TeKCTOBBIE 337U anreOpanvyeckuM CrocoooM:
NEPEXOANTH OT CIIOBECHOU (DOPMYITUPOBKU yCIOBUS

Pasnen 3. o1HOii mepemenHoi | Perenue 1poOHO-pallMOHAIBHBIX YPAaBHEHUH. 3aJ]auy K anreOpanveckoil MojIeIu IyTeM COCTaBIICHHUS
Sy Pemenne TekcTOBBIX 3a/1a4 anredpanyecKum YPaBHEHUS; peuiaTb COCTABICHHOE
CIOCOOOM. YPaBHEHHE; HHTEPIPETHPOBATD PE3YJIbTAT.
KBagparHbie HEpaBeHCTBA Pacno3HaBaTh KBajpaTHbIC HEPABEHCTBA.
PemaTth KBaJgpaTHbIC HEPABEHCTBA HA OCHOBE
rpaduuecKux npeacTaBIeHUN
YpaBHEHHE C IBYMS IEPEMEHHBIMHU. Omnpeneyasith, SBIETCS U IIapa YNACET PEIIEHUEM
Cucrema ypaBHEHUH C IByMs IEPEMEHHBIMHU. JTAHHOTO YPaBHEHUS C IByMs
PaBHOCWIIBHOCTB cHucTeM ypaBHeHUN. Pemenne [IEPEMEHHBIMU; NPUBOAUTH IIPUMEPHI PELLICHUS
Vpasmenus n CHCTEM JIBYX YPaBHEHUH, OJTHO U3 KOTOPBIX YPaBHEHUH C ABYMs [IEPEMEHHBIMH.
JIMHENHOE, a Ipyroe BTOpo# creneHu. Ilpumepst Pemate cuctemsl 1ByX YpaBHEHHHU C JBYMS
Pa3nen 4. HepaBeHeTsa ¢ pELICHUS CUCTEM HEIIMHENHBIX YPaBHEHUM. IIEPEMEHHBIMY, YKa3aHHBIE B COACPKAHUH.

ABYMS
nepeMeHHbIMH (4 1)

Pernrenne TeKCTOBBIX 3a/1a4 allreOpanyecKum
CIIOCOOOM.

HeKapTOBBI KOOp)II/IHaTBI Ha IIJIOCKOCTH.
['paduueckast MHTEpIIPETAIMS YPABHEHHS C IBYMS
HepeMeHHBIMI/I.

PemaTh TeKCTOBBIC 337241 aNTeOPanYECKUM CIIOCOOOM:
MEPEXOJIUTh OT CIIOBECHON POPMYITUPOBKH YCIOBUS
3a]]auM K aNreOpanvdeckoil MOIEIH ITyTeM COCTAaBIICHHS
CUCTEMBI ypaBHEHUI; peliaTh COCTABICHHYIO CHUCTEMY
YPaBHEHHUIA;, MHTEPIPETUPOBATH PE3YIIbTAT.




['paduky npocTeHmx HEMMHEHHBIX ypaBHEHUH
(mapabouta, runep0osa, OKPY>KHOCTB).
['paduueckast MHTEPIIPETALUS CUCTEMBI
YPaBHEHHUH C IBYMS IIEPEMEHHBIMH.

CucreMbl HEpaBEHCTB C OAHON IIEPEMEHHOU

CTponThb rpaguKy ypaBHEHHI C IByMsI IEPEMEHHBIMHU.
KoncTpynpoBaTh S5KBUBAJICHTHBIE PEUEBBIC
BBICKa3bIBaHUS C UCTIOJIB30BAHUEM AITreOpanyecKoro u
TrE€OMETPHUYECKOTO SI3BIKOB.

Pemate 1 ucciie10BaTh ypaBHEHUS U CUCTEMBI
YpaBHEHHMI Ha OCHOBE (PYHKLIMOHATIbHO-TpaQUUECKUX
IIPEACTABICHUN YPAaBHEHUU

Paznen 5.

J1eMeHTBbI
KOMOMHATOPUKH U
TeOpUuH
BeposiTHOCTel (5 4)

Pemenne koMOMHATOPHBIX 3a/1a4 IEpPeOOPOM
BapuaHToB. KoMOMHaTOpHOE IPpaBUIIO
ymHOXeHus. [lepecTaHOBKH U akTOpHaI.
IToHsATHE O CIIydallHOM OIIBITE U CIy4aliHOM
coObITuH. YacToTa ciry4aifHOro CoOBITHS.
CratucTudeckuil NoAXo K MOHATHIO
BEPOSITHOCTH. BEpOATHOCTH IPOTHUBOIIOIOKHBIX
coObITHil. JIOCTOBEpHBIE U HEBO3MOKHBIE
coObITHsI. PABHOBO3MOXHOCTH COOBITHH.
Kraccuueckoe ornpeneneHue BeposiTHOCTU

BbInoaHATH 1iepedop BceX BO3MOXKHBIX BAPUAHTOB IS
nepecyera 00beKTOB UM KOMOMHALUIA.

I[IpuMeHATH PaBUIO0 KOMOMHATOPHOTO YMHOKEHUS JUISI
peleHus 3a1a4 Ha HaX0KJIeHHEe YHuciaa 00BbEKTOB WIIH
KOMOMHAaIMH (AMaroHaaId MHOTOYTOJIbHUKA,
PYKOIOXAaTus, YUCIIO KOJOB, N POB, mapoie u 1. I1.).
Pacno3HaBaTth 3a/1a4u Ha ONIpECIICHUE Yucia
IIEPECTAHOBOK U BBIIIOJIHATH COOTBETCTBYIOILNE
BBIYHCIICHUSL.

Pemarhb 3a1aun Ha BBIYUCIIEHUE BEPOSTHOCTHU C
pUMEHEHHEM KOMOMHATOPUKH.

IIpoBoanTsk ciy4aiiHble SKCIIEPUMEHTBI, B TOM YHCIIE C
MTOMOIIbIO0 KOMIIBIOTEPHOTO MOJIEIUPOBAHMS,
MHTEPIPETUPOBATH UX PE3YNbTATH. BBIYMCIAATH 4aCTOTy
CIIy4aifHOTO COOBITHS; OLIEHUBATh BEPOSITHOCTh C
MTOMOUIBIO YaCTOTHI, [IOJTYYEHHOH OIBITHBIM IIyTEM.
Pemate 3a1aun Ha HAXO0XKJIEHUE BEPOSATHOCTEN
COOBITHH.

IIpuBoauTHL NpUMEpPHI CAyYaiHBIX COOBITHI, B
YaCTHOCTH JIOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHIA,
MaJIOBEPOSATHBIX COOBITHIA.

IIpuBoANTH IpUMEPHl PABHOBEPOATHBIX COOBITUI




Pasnen 6.

TecToBbIE 3a1a4MN.
(49)

3aauy Ha IPOLEHTHI, Ha IBUKEHUE, padoTy.

OBiajeHHe YMCHHUSIMH PeIIaTh 3a7a4d HA MPOICHTHI, HA
JBIKCHHE, paOOTypa3IMYHbIX BHJOB, Pa3IUYHBIMHU
criocobamu.

Paznen 7.

I'eomeTpuueckue
3agaun. (3u)

TpeyronbHUKH, YETHIPEXYTOJIbHUKH. PaBeHCTBO
TPEYrOJIbHUKOB, 1of00ue. @OopMyJibl IIOIAIN.
[TponopunonansHbie 0Tpe3ku. OKPYKHOCTH.
Vribl: BOUCaHHBIE U LIEHTPAJIbHBIC.

Hcnonb30BaTh CBOMCTBA U3MEPEHUS JUIMH, TUIOWIAJEH U
YIJOB MPU PELICHUH 33a4 Ha HAXOXKJIEHUE JIIUHBI
OTpE3Ka, JUIMHBI OKPYKHOCTH, JIMHBI IyTU OKPY>KHOCTH,
IpaJlyCHOM MepHhI yria;

Boeruucasrte TJIOIAIN TPEYroJIbHUKOB,
MPSIMOYTOJIBHUKOB,  MapaJljIeJIOrpaMMoOB,  Tparelui,
KPYTOB U CEKTOPOB;

BhluucasaTs  IMHY — OKPYXKHOCTH, JUIMHY  JyTH
OKPY>KHOCTH;

BbruMcasATh JUIMHBI JIMHEHHBIX 3JIEMEHTOB (UIYp U UX
YIJIbI, UCTIOJB3YS (DOPMYIIBI ATUHBI OKPY>KHOCTHU U JJTUHBI
JIyTU OKPY>KHOCTH, (popMyIibl Tuiommaaeit puryp;

Pematp 3amauu Ha J10Ka3aTENbCTBO C MCIIOJIb30BAHUEM
dbopMyIl JUIMHBI OKPY>KHOCTH U JITMHBI AYTH OKPY>KHOCTH,
dbopmyn mwiomanei ¢puryp;

Pemiatp  mpakThueckue — 3aauyd,  CBA3AHHBIE  C
HAaXO0KJICHHEM F€OMETPUUECKUX BEIUYHH.

KAJIEHAAPHO-TEMATHYECKOE INTAHUPOBAHHUE

Ypoka

Tema ypoka

JlaTa

ITo ITo
IJIAHY dakry

BBoaHoe moBTOpeHue

HatypanbHble, pallOHaIbHbIE, UPPALIUOHAIBHBIC BBIPAYKECHHUS

03.09




CoOoTBETCTBUSA MCKAY YUCIIaMU U KOOPpAUHATAMH Ha KOOPAWHATHOM JIy4C

10.09

2.
3 [TonsiTue mpoueHTa 17.09
4. |CpaBHeHME KBaJIpaTHbIX KOPHEN U pallMOHAIbHBIX YHCEl 24.09
5 TexcToBbIE 3314 HA IPOLIEHTHI, IPOOH, OTHOLIEHUS, IPONOPLUOHATBHOCTD 01.10
6 TexcToBbIE 331a4M HA IPOLIEHTHI, IPOOH, OTHOLICHUS, IIPONOPLUOHATBHOCTD 08.10
KBagparuunas pyHkums

7 dyukuuu. ['paduku u cBoiicTBa 15.10
] CtenieHHbIe (DYHKIIMM C HATYpPaTbHBIMU TOKa3aTesIMU 2 U 3, UX TpauKH U CBOWCTBA 22.10
9. [CpoiictBa (yHKIMHU, NX O0TOOpaKeHHE Ha Tpaduke: Bo3pacTaHUe U yObIBaHWE (YHKUIWHU, HyTU (YyHKIWHU, coxpaHenue| 12.11
10. [Haka 19.11

. 26.11
11. [KBazpaTHblil TpeX4sieH, pa3iokKeHHe KBaAPATHOTO TPEXWIEHA HA MHOXKUTEIN

YpaBHeHHsI M HEPABEHCTBA € OJJHOM NepeMEeHHOMI

12 Perienne ypaBHEHUH, CBOASIIMXCA K KBAaIPaTHBIM 03.12
13 bukBagpaTHOE ypaBHEHUE 10.12
14 [ IprMepsl pelieHns: ypaBHEHUN TPEThEN U YETBEPTOM CTEIIEHU PA3JI0KEHUEM Ha MHOXKHUTEIN 17.12
15 Perienne 1poOHO-paIlMOHABHBIX YPaBHEHHH 24.12
16 PerieHne TEKCTOBBIX 3a]au alre0panyeckuM crocoOoM 14.01

YpaBHeHHUsI H HEPABEHCTBA C ABYMS IlepeMEHHbIMH




17, YpaBHEHUE ¢ IBYMSI IEPEMEHHBIMH. 21.01
18, PelieHue cuctem IByX YpaBHEHUN, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPYroe BTOPOIl CTEIIEHU 28.01
19. Perenre TeKCTOBBIX 3314 alreOpanyecKuM CriocoooM 04.02
20, ['paduky mpocTelnX HETMHEHHBIX YpaBHEeHHH (1TapaboJa, rurepoosia, OKPYKHOCTh) 11.02
DJieMeHThl KOMOMHATOPUKH ¥ TEOPUH BePOSITHOCTEMH
1. Pemenne KOMOMHATOPHBIX 33j1a4d IepeOOpPOM BapHAHTOB 18.02
2. KomOunaTopHoe mpaBuiio yMHOKeHHsI. [lepecTanoBku U Gaxropuan 25.02
23 YacroTta ciayyaitHoro coObITus. CTaTUCTUYECKUI MOAXO0/ K MOHATUIO BEPOSTHOCTH 04.03
24 BeposaTHOCTH MPOTUBOMONIOKHBIX COObITHIA. JlOCTOBEpHBIE U HEBO3MOKHBIE COOBITHS 11.03
75, PaBHOBO3MOKHOCTB cOObITHI. Kitaccuueckoe onpeseneHne BeposITHOCTU 18.03
TecrToBble 3a1a4u
26. 3amaun Ha TPOLIEHTHI 08.04
27, 3a/71aun Ha IPOLICHTHI 15.04
28 3agaun Ha IBHOKEHUE 22.04
29, 3amaun Ha paboTy 29.04

I'eomeTpuueckue 3agaun




30 TpeyroabHUKU, YETHIPEXYTOJIbHUKHI 06.05
31 PaBeHCTBO TPEyroJIbLHUKOB, ITOA00HE 13.05
3 DopMyJIbI TUIOMIAIN 20.05

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IUVI1 YYEHUKA

Aranacsn JI.C., byry3os B.®., Kanomues C.b., [To3usx 2.I'., FOauna WM. I'eometpus. 7-9 kmaccel: YueOHUK 111 00111€00pa3oBaTeIbHbIX
yupexaenuii. M.: IIpocsemenue, 2021r.

Aranacsa JI.C., byry3oB B.®., I'mazkos 10.A., Onuna N.W. I'eomerpust. 7-9 xnaccer: Pabouas rerpans. M.:IIpocsemenue, 2021r.
Co6opuuk OI'D no matemaruke 2024r.; 2025r.

METOAUYECKHUE MATEPHUAJIBI IUISA YYUTEJIA

Atanacsn JI.C., Byty3zoB B.®., I'nazkos F0.A., Hekpacos B.b., FOquna N.M. N3yuenue reomerpun B 7-9 kiaccax: Meronuueckoe nocooue.
Atanacsn JI.C., byry3oB B.®., Kagomies C.b., [To3usik 3.I'., FOnuna U.U. I'eomerpust. 7-9 knaccel: YueOHUK A7 00111€00pa30BaTEIbHBIX
yupexaenuii. M.: IIpocsemenue, 2021r.
laBpuosa H.®. I'eomerpusi. 8 kinacc: KontponsHo-u3meputenspHbie Matepuansl. M.: BAKO, 2023r.
3uB b.I'., Melinep B.M. I'eomerpus. 8 knacc: Junaktuueckue marepuainsl. M.: IIpocsemenne, 2023r.
Nuenckas M.A. I'eometpusi. 7-9 kmaccel: CaMmocTOATENbHBIE U KOHTPOIbHBIE padboThl. M.: I[IpocBemenue, 2021r.
I'eomerpust. 7-9 knacchbl. DIEKTPOHHOE NMpHIIoKeHHe K yueOHuky — IIpocsemenue, 2021r
CD «Ypoku reomerpun. 7-9 knaccs» (B 2 4.) (KuM)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU UHTEPHE

Poccuiickas anexTpoHHas mkona. https://resh.edu.ru/



https://resh.edu.ru/

«Yuun.py» — https://uchi.ru/
«Aunexc. YueOauk» https://education.yandex.ru/home/

«IKnacey . https://www.yaklass.ru/
«Cupuyc. Onnaiiny . https://edu.sirius.onlin



https://uchi.ru/
https://education.yandex.ru/home/
https://www.yaklass.ru/
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