PACCMOTPEHO

U PEKOMEHIOBAHO

K YTBEPHKICHHIO

Ha 3acelalMM (1eJIaroTHYeCKOro CoBeTi
[potokoa Ne |

oT « 30» asrycra 2024r.

[pnrag,Ne 470"+

oT « 30» aBrycta 2024r,

PABOYAS TIPOTI'PAMMA

CHEUKYPCA «-MATEMATUKA B 3AJAYAX U TECTAX»

Knace:97,4,,5, B

OUO yuurens-cocrasutens: boranosa O.H.

KonnuecTBo yacos B Henento: 1 yacos
KonnuecTso yacos B roa: 34 yaca



bepe3nuku, 2024

MMosncHHTeALHAA 3A1IHCKA
PaGouas nporpamma cneukypca «MaTtemarvka B 3afiauax U Tectax» A

ofyuaroiuxcs 9 Knacca cocTaBl€Ha B COOTBETCTBHH C HOPMaTHBHO-NPaBOBbIMH
NOKYMEHTaMHU:

1. Depepanbubiii 3akoH orT 29 nexabpa 2012 roma Ne 273-03 «O6

obpasoBaHun B Poccuiickoil Peaepaunun;

2. ®enepanbHblil rocy1apcTBEHHbIA 00pazoBaTe/ibHbIH CTaHAapTa OCHOBHOIO

obwero obpasoBaHus, yTBepiAeHHbIH npukasom MuHucTepcTsa obpasosatis

v Hayku Poccuitckoit @enepauun ot 17.12.2010 Ne 1897, ¢ nameHeHHAMU H

aononHeHnsMu oT 29 nexkaGps 2014 r. N1644, or 31 nekabpa 2015 r. N1577;

3. epepanbHblil MepeyeHb YUeOHHKOB, PEKOMEHAYEMBIX K HCMONL30BAHHIO

ApH peanusauuu MMEIOLIMX rocyapCTBEHHYIO aAKKpeAHTaLHIO

o6pa3oBaTeNibHbIX MPOrpamMM  HauanbHOro obuiero, OCHOBHOro obuero,

cpeaHero ofuero obpa3osaHus, YTBEPXKAEHHOro npuxazoM MuuucrepcTsa

NpPOCBELLEHH Poccuiickoii ®enepaunu ot 28.12.2023 Ne 344

Henb Kypca:
CHUCTEMATH3aLMA 3HaHuH W cnocoboB ASATENbHOCTH yHallMXCs MO MaTeMaTHke
3@ Kypc OCHOBHOMH LUKOJbI, MOArOTOBKA obyuatoluxcs 9 knacca K OCHOBHOMY
rocyaapCTBEHHOMY JK3aMEHY M0 MaTeMaTHKe.
3agauu Kypca:
¢ 3aKpenKTh OCHOBHbIE TEOPETHYECKHE MOHATHS U ONpeAesieH|s
[10 OCHOBHbIM H3Y4aeMbIM pa3fenam;

e OrtpaboraTh OCHOBHble THIbl 3afad H3yuaemeix THNos KWM
OI'2 «Anrebpa»
«eomeTpus» W HX aNnropMTM pelleHUs,

e (QopmupoBaTh y 00y4alOUIMXCS LENOCTHOrO MPEACTABNEHHA O
TeMe, ee 3HaueHHs B pasziesie MaTeMaTHKH, MEXNpeJMeTHbIE CBA3N
C ApPYrMMH TEMaMH;

o CnocoGcTBoBaTh HHTEJNIEKTYalbHOMY Pa3BUTHIO Y4alllUXC,
GhOpMMpPOBaHHI0  KauecTB  MBILUJIEHHS,  XapaKTepHbIX  JUif
MaTeMaTHUECKOH MeATeNIbHOCTH W HeoOXOAMMbIX YYEHHKY Ans
ycnewHoi caaun O3, ans oblueit counanbHON OpHeHTaLuH,

e AKLEHTHPOBAaTb BHHMaHHWE yYalluXcs Ha €AHHbIX TPEOOBAHHAX K
npasuiaM oOpMIEHHS Pas3IHuHbIX BWAOB 3aN@HHH, BKIIOYAEMbIX
B WTOrOBYIO ATTECTALMIO 33 KypC OCHOBHOH LLUKOJIBI.

e Cnoco6cTBOBaTh CO3AAHHIO YCAOBHI OCMBICIEHHOCTH YUEHHS,
BKNIOYEeHNWs B Hero oOyualowerocs Ha YpOBHE He TOJIbKO
UHTENEKTYalbHON, HO JTWUYHOCTHOH M COLMaNbLHOH aKTHBHOCTH C
NpUMEHEHHEM TeX WJIM UHBIX METOA0B O0Y4EHHA.



[Iporpamma cnielikypea «MaTemarika B 3ajauax M TecTax» rnpeaHasHaueHa
AN TOBbILIEHHA 3(P(EKTUBHOCTH NOAroTOBKKM oO0yualowmxca 9 kKnacca K
OCHOBHOMY rOCYJapCTBEHHOMY JK3aMEHY N0 MaTeMaTHKe 3a KYpPC OCHOBHOM
LIKOABl W MNPEeAyCMAaTpHBaeT WX NOATOTOBKY K AajibHefilieMy ofyuenuio B
cpeAHed WIKOMe»; HanpaBieH Ha BOCIHOJHEHHE HEeAOCTAIOWMX 3HAHWI,
0TpaboTKy NPHEMOB peLleHHs 3afaHui pasfH4HbIX THIIOB H YPOBHEN CIOMHOCTH
BHE 3aBUCHMOCTH OT (POPMYJIMPOBKH, a TaKiKe 0TpaboTKy THNOBLIX 3amaHuii O
[0 MaTeMaTHKe Ha TeCTOBOM MaTepuaje; MO3BOJUT CHCTEMaTH3UPOBaTh M
yriyGuTh 3HaHMS YHalMXcs MO pa3iuuHbIM pasfenam Kypca MaTeMaTHKH
OCHOBHO# UKol (apudmeTnke, anrebpe, CTATUCTHKE, TEOPUH BEPOATHOCTEH H
reoMeTpHH).

[lporpamma cneukypca coctasieHa Ha ocHoBe OGs3aTelbHOro MUHKMYMa
conepkaHus oOpasoBaTeNbHBLIX NporpaMMm Mo MaTemaTtHke W TpeGosaHuil K
YPOBHIO NOATOTOBKH BbIMYCKHHKOB OCHOBHOI LLKONBL, ¢ yuyeTom Crieunduraumu
KHWM ana nposenenns OI'D no MatemaTHke H
Koauduxaropa nposepsembix TpeGoBaHuii K pesynbraram ocsoeHus OO 000
M 2JIEMEHTOB coJepaHuss ans  npoeeaeHus OI'D no  maremarHie,
noaroroBaeHHslx GUTTH.

B cootsetcTBuM ¢ yuebubiv 2024-2025 yuebHblit rof Ha u3yueHue Kypca

orBeleHo 34 yaca u3 yacTy yuebroro niasa (1 vac B Heneno).
lMnanupyemblie pe3yabTaTbl OCBOEHHSI MNPOrPAMMBbI

Kypca
Juurocmueie pezynrsmamol.

o OTBETCTBEHHOE OTHOLUEHHE K YYEHMIO, TOTOBHOCTE H CrI0COBHOCTb K
CaMOpPa3BHTHIO K caMOOOPa30BaHUI0 HA OCHOBE MOTHBALMH K OOYUEHHIO U
MO3HAHHIO, OCO3HAHHOMY BbIOOPY M  MOCTPOCHHIO  AanbHelillef
HHIMBHAYaNLHOH TpaeKkTOpHH 0bpa3oBaHus Ha Oa3e OpHEHTHPOBKM B MHpE
npo(eccHii M NpohecCHOHANbLHBIX NPEANOYTEHHH, C YHETOM YCTOHUHBBIX
No3HaBaTeNbHbIX HHTEPECOB, a TaKKe Ha OCHOBE (JOPMHpOBaHHS
YBaKHTENBHOTO OTHOLIEHUS K TPyay.
o (OpMHPOBaHHE LENOCTHOrO MHPOBO33PEHHS, COOTBETCTBYIOLIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHA HAyKW U OOLECTBEHHON NPaKTHKH,
» OcBoeHue couManbHbIX HOpPM, NpaBui MoBeAeHHs, pojeil u (hopm
COUMANBHOM JKH3HHU.
e Pa3BuTHe MOpanLHOro CO3HAHHMS M KOMIMETEHTHOCTH B PpELUEHHM
MOpaNbHBIX NpobJieM Ha OCHOBE JIMMHOCTHOrO BblOOpa, (opMUpOBaHHs
HPaBCTBEHHBIX YYBCTB M HPABCTBEHHOIO MOBEAEHHA, OCO3HAHHOINO M
OTBETCTBEHHOTO OTHOLIEHHS K HPAaBCTBEHHBIM NMOCTYMKaM.
* (DOpMHpOBaHHE KOMMYHHUKATHBHOH KOMIIETEHTHOCTH B OGLUEHUH U
COTPYAHHYECTBE.

o @opmupoBaHHe CNOCOGHOCTH K 3IMOLMOHAJILHOMY BOCIPHATHIO
MaTeMaTHYECKHX 00BEKTOB, 3324, pellieHUH, paccykaeHuit
Memanpedmemneoie pezynomamer obyuenusn
Pecynamuenvte YY/J

e onpenensiTb coOCTBEHHble NpPOGAEMbLI W  NPUYHHBLL  HX

BO3HHKHOBEHHA npH pabore ¢ MaTeMaTH4ecKHMH 00beKTaMH;



» ¢opmynnpoBaTe COOGCTBEHHbIE BEpCHH WM NPUMEHATH YiKe
U3BECTHbIE (POPMBI M METOZbI PELLIEHKA MaTeMATHYECKOH NMpoGnembl,
(GopMynupoBaTh  NpEANONONEHUss M CTPOMTb  THMOTE3bl
OTHOCHTENLHO paccMaTpuBaeMoro o6GbekTa W NpeaBOCXHLLATHL
pe3ynbTaThl CBOEH yueOHO- No3HaBaTeNbHONH AATENLHOCTH;

* onpeaenaTb NyTH JOCTHXKEHUS UeNed M B3BELIMBATH
BO3MOMKHOCTH pazpeleHus onpeneneHHbIX yuebHo-
NO3HaBaTe/IbHbIX 3a7a4 B COOTBETCTBHH C  OTpeefeHHbIMH
KPUTEPUSMH M 3ala4aMHu;

e BBICTpPauBaTh cobCTBeHHOE 06pa3oBaTenbHOE NOANPOCTPAHCTBO
Al paspelleHns OMpeleNeHHOro Kpyra 3ajay, OrpeaeNiTh U
HaXOAWTb  YCIOBHA A peanu3alMd HWAedH W MIaHOB
(camoobyueHue);

® CamOCTOATENIbHO BLIOMPATL CpPeAM NpelNIOKEHHBIX pPecypcoB
HanGonee apdexTHBHbIE U 3HaUKMMBLe NpH paboTe ¢ onpeseneHHON
MaTeMaTHUYECKOH MOJeNbIo;

* YMeTb COCTaB/ATh MJIAH pa3pelleHusl OonpefeNieHHOro Kpyra
3a1a4, HCNOJb3ys pasfiiuHble CXeMbl, pecypchbl MOCTPOEHHS
AWarpamm, MEHTaNIbHBIX KapT, NO3BOJISIIOLUMX NPOM3BECTH JIOTHKO -
CTPYKTYPHbIH aHaNH3 3aaauu;

* YMETb [UIAHHPOBaTh CBOW o©Opa3oBaTenbHbIl  MaplupyT,
KOPPEKTHPOBAaTL W BHOCWUTL  OMpeaesieHHbie  HW3MEHEHHH,
KaYeCTBEHHO = BJHMAIOUIME HA KOHE4HbIE npoAyKT yuebHo-
03HaBaTeNbHON AEATENbHOCTH;

* YyMEHHE KauyeCTBEHHO COOTHOCHUTh CBOM  JeiicTBuS ¢
NpeABKYLIAEMbIM HTOrOM yueOHO- MO3HABaTeNbHOH AEATENbHOCTH
NOCPeACTBOM KOHTPONA W MJaHUPOBaHHMs yueGHOro npouecca s
COOTBETCTBHH C M3MEHAIOIIMMHUCA CHTYaLUUAMH H NpPHMEHSIEMbIMH
CpeicTBaMH H (OPMaMH OpraHH3alHH COTPYAHHYECTBA, a4 TAKKE
MHAHBHAYaNbHON paboTel HA YpOKe;

* YMeHHe OTOWpaTh COOTBETCTBYIOLUHE CpPEACTBAa peanu3allliy
pelueHus MaTeMaTHUYECKHX 3aiad, NoAGWpaTb HHCTPYMEHTbI ANnS
OLEHHBAHUS CBOEHl TpaekTopuW B paboTe ¢ MaTeMaTH4YeCKHMH

MOHATUAMH K MOJE/ISIMH;
IToznasamenouoie YY/{

* YMEHWe OfipelefsiTb  OCHOBOMOJAraloliee  [OHATHE M
NPOHU3BOAUTh IOTHKO-CTPYKTYPHbIH aHau3, ONpeAeNiTh OCHOBHbIE
MPU3HAKK W CBOUCTBA C MOMOLLbLIO COOTBETCTBYIOLUMX CPEACTB M
HHCTPYMEHTOB;

* YMEHHe MNpPOBOAMTh KhaccH(HKALKHI 00BEKTOB Ha OCHOBE
KPHTEPHEB, BBIAENATL OCHOBHOE Ha (DOHE BTOPOCTENEHHEBIX AAHHbIX;
* YMEHHE MPOBOAWThL JIOTM4ECKOE PacCyXleHHe B HanpaBleHUH
OT OOLIMX 3aKOHOMEpHOCTEeH H3y4aeMoM 3alauM A0 YACTHBIX
pPaccMOTpeHui;

* YMEHHE CTPOHUTL JIOTWYECKHE pacCY:KAEHHA Ha OCHOBE



CHCTEMHbIX CpaBHEHHWH OCHOBHbIX KOMIIOHEHTOB H3Y4aeMoro
MaTeMaTHYeCKOoro pasjefla WM MOJENH, MOHATHA WM KAaccos,
BbIIEJAS ONpe/ieNieHHbIE CYLIECTBEHHbIE NPH3HAKH HIH KPUTEPHH;
¢ YMEHHE BbIABIATb, CTPOMThL 3aKOHOMEPHOCTb, CBA3HOCTS,
NOrH4YHOCTb COOTBETCTBYIOLLMX LENOYEK pacCy®AeHHUi npH pabore
C MaTreMaTHYECKUMH 3aJaqdaM#, YMeTb HOAPOOHO M  CKATO
NpeACTARIATL  AETAIH3ALHIO  OCHOBHBLIX  KOMIMOHEHTOB  MpH
AOKA3aTeNHCTBE MOHATHH W COOTHOLWIEHUH Ha MaTeMaTHUECKOM
A3bIKeE;

¢ YMEHME OpraHu30BbIBATE TNOWCK H BBIABIATL MNPHYHHBI
BO3HHKAIOWHX MPOLECCOB, sBNEHWH, Haubonee BeposTHbIE
(haxKTopbl, N0 KOTOPBLIM MaTEMaTH4YECKHE MOJENH W OBbEKTHI BEAyT
cebs no onpefeNeHHbIM JIOTHYECKHM 3aKOHAM, YMEeTb NPHBOAMTD
MPUYUHHO- CNEACTBEHHBbIH aHanW3 MOHATHH, CYXNEHHH W
MaTeMaTHYECKHX 3aKOHOB;

* YMEHHe CTPOHTb MATEMATHYECKYI0 MOIENb I[pH 3aJaHHOM
ycnosud, oOnajaioiied  onpeieneHHbIMH — XapakTepHCTHKAMK
o0bekTa npu HaNUYHU onpeaeneHHbIX KOMIIOHEHTOB
dopMHpyIOILErocs MPeAnonaraeMoro MoHsTHA KK SBIEHHUS,

* YMEHHE TEepeBOAHTb TEKCTOBYIO CTPYKTYPHO-CMBICJIOBYHO
COCTaBNIAIOUIYIO MaTEMATHYECKOH 3ajayn Ha s3blK rpadH4eckoro
OTOOpaX(€HHA . -  COCTaBIEHHS  MaTeMaTH4eckoll  moaen,
COXpaHsMiolleH OCHOBHBIE CBOHCTBA U XapaKTePHCTHKH;

* YMEHHWe 3aJaBaThb IUlaH peELUeHUs MareMaTHYeCcKOoi 3azauw,
peanu3oBbIBaTL AIMOPHTM AEHCTBHI Kak MOLWAroBoil MHCTPYKUMH
Ans pa3pelueHus y4eOHo-no3HaBaTeNbHOH 3a0a4H;

* YMEHHE CTPOHTL AOKA3aTENbCTBO METOJAOM OT [IPOTHBHOIO;

o ymeHde paboTaTb ¢ npoGnemMHOI cHTyauueil, OCYLUECTBATH
oOpasoBaTeNbHbIii  NMpoLECC [IOCPEACTBOM TIOHCKA METOLOB U
cnoco0OB pa3spelleHHs 3a7aud, ONpeAeNsiTh T[PaHMibl CBOEro
obpa3oBaTeNbHOrO NPOCTPAHCTBA,;

* YMETb OPHEHTHPOBATLCH B TEKCTE, BbISBAATL [NABHOE YCNOBHE
3ajaiyd M YCTAHaBNWBaTh COOTHOLIEHHWE  paccMaTpHBaeMbIX
00BbEKTOB;

* YMEHHE NepeBOAMTb, HHTEPNPETHPOBATL TEKCT B HHbIE (OPMb
npeAcTaB/leHHs HH(OPMAaLMKU: CXEMbl, AMarpaMMbl, rpaduueckoe

peAcTaBleHHE AaHHbIX;
Kommynukamugnvie YY/1

e yMeHHe paboTaTh B KOoMaHZe, (OPMHpOBAaHHE HAaBLIKOB
COTPYAHHUECTBA M Y4eOHOrO B3aMMOJCHCTBHA B  YCJOBHAX
KOMaHIHOH Mrpbl MK HHOH (popMbI B3aUMOAEHCTBHS;

* yMEHHe pacHpefensath po/ii M 3ada4yd B paMKax 3aHATHS,
(OpMUPYs TaKKe HAaBbIKH OPraHHU3aTOPCKOro XapaKTepa;

* YMEHHE OLEHHUBATb MMPaBHILHOCTL COOCTBEHHBIX AeHCTBUM, a
TaK)Ke AEATEbHOCTH APYTHX YHAaCTHHKOB KOMaHABI;



e KOPpPEKTHO, B paMkax 3allad KOMMYHHKaluuH, QopMyNHpoBaTh
M OTCTaWBaTb B3rNfAbl, apryMEHTHPOBaTb NOBOIbLl, BbIBOAbI, a
TaKxke BblABUIaTb KOHTapryMeHTbl, HEOOX0AHMble [ BbIABNEHHSA
CATYaLUHU Yycrexa B peLIeHHH TOH HAM MHOH MaTeMaTH4YeCKOW
3ajauu;

* YMEHHE TMOJb30BATLCS MATEeMATHYECKUMHM TEpMHUHAMM Afis
peiueHus Yy4eOHO- MO3HaBaTeNbHbIX 3ajady, a TakKe CTPOMThb
COOTBETCTBYIOIIHE peUEBble BLICKA3bIBAHWA HA MaTEMaTHUECKOM
A3bIKE I BbICTPaKBaHUs MaTeMaTHYECKOH MOJeNH;

* YMeTb CTPOHTb MaTeMaTHYeCKHe MOAENIM C [OMOLLbIO
COOTBETCTBYIOLUErO  MpOTpaMMHOro  oDecrneveHHsi, CEepBHCOB
cBo0OOAHOIO OTAANEHHOIO AOCTYNA;

e yMeTb IpaMOTHO M Y€TKO, COrNlacHO MpaBujiaM ogopMmieHus

KHWM-a OI'D 3aHOCHTb NOAYYEHHbIE pPe3yNbTaThbl - OTBETHI.
Ilpeoriemueie pesynsmanol:

e (opMHpOBaHHE HaBLIKOB [IOMCKA MareMaTHYECKOro Meroa,
anropuTMa M roMcKa peilieHus 3aaadu B CTpyKType 3aaay4 Ol D,
e (QoOpMHpOBaHHE HaBbIKA pellieHUs Onpele/ieHHbIX THMOB 3343y B
cTpykType 3aga4 OI'32;
¢ yMmeHue paboTtaTh ¢ TabnuuamH, CO CXeMaMH, C TEKCTOBbIMH
AaHHBIMHM; YMETb npeobpa3oBbiBaTh 3HAKH W CHUMBOJbI B
A0Ka3zaTeAbCTBAX W MPHUMEHAEMbIX MeTOAaxX [Ns  pelleHHs
obpa3oBaTenbHbIX 3a1ay;
e yMeHHe NpPUBOAMTL B CHCTEMY, COMOCTaBMAThb, 00o0OWaTh U
aHaJIM3HPOBATh HH(POPMALMOHHBIE KOMITOHEHTH! MaTEMaTHYECKOro
XapaKTepa M yMeTb NMPUMEHATbL 3aKOHbl M NpaBuia N8 pelueHus
KOHKPETHbIX 3a/au;
* YMEHHE BbIAENATb INaBHYK) W H30bITOUHYO HH(popMaLHIO,
NPOU3BOAHTL CMBICJIOBOE CXATHE MaTeMaTH4ecKuX  (paKToB,
COBOKYNHOCTH METOJAOB W ¢cnoco0oB pelieHHs; YMeThb
NPEeACTAaBNATh B CIOBECHON (POpMe, UCMONb3ys CXEMbl W PasiduHble
Tabnuusl, rpadMki WM JMarpamMmbl, KapTbl MOHATHI W KhacTepsl,
OCHOBHbIE WJEH H MJIAH PelleHHs TOM WM WHOM MaTeMaTH4YeCKoH
3a/1a4H.
Tpebosanus k ypoeuio NOOZOMOBKU YHaulxcs
Harypanbubie yudnena. Apoou. Paunonanonbie unea
Buinyckrnux nayuumes.
e MNOHUMATL OCOOEHHOCTH AECATUUHONH CUCTEMbI CHHUCIIEHUS,

e OMEpPHPOBATH NOHATHAMH, CBA3aHHbLIMH C ACTTHMOCTbIO
HaTYpalbHbLIX YHCEM;

e BblpaXaTb uHcAa B IKBHBAJNEHTHbLIX opmax, BbiOupas
Hanbonee NMOAXOAALLYIO B 3aBUCHMOCTH OT KOHKPETHOH CHUTYaLIHH;
e CpaBHHUBaTh M YNOPAAOYUBATL PALHOHANbHLIE YHCNA;

e  BbINOJIHATL BbIYMCNEHHS C PALMOHANLHBIMH YHCAMK, coveTas
YCTHbIE ¥ NUCbMEHHble MPUEMBI BbIYKUCIEHWE, TDpPUMEHEHHE
KallbKyNsATOpa,;



* HCMONb30BaTb  MOHATHA M YMEHHA,  CBA3AHHLIE ¢
NPONOPLHOHAILHOCTLIO BEAHYHMH, MPOLEHTAMH, B XOA€ pelleHus
MaTeMaTHY4eCKMX 3aja4 M 3a4ad M3 CMEXHBLIX MpPeaMEeTOB,
BBIMOJIHATL HEC/IOMKHbIE NPAKTHHECKHE pacuéTsl,
HeficTeHTeNbHBbIE YHCIA
Boinyexknux nayummes:
e HCIIOAbL30BaTh HavajlbHbi€ TNPEACTAaBIeHUS O MHOXKECTBe
NEHCTBUTENBHBIX YMCE;
* ONEpPUPOBaTh MOHATHEM KBAAPATHOIQ KOPHS, NPUMEHSTh €ro B
BBIYHCJIEHUSAX.
AnrefpanvyeckHe BblpaskeHHs1
Buinycknuk nayvumesa:

* OMNEPHPOBaThb MOHATHAMH  «TOXIAECTBO», «TOXAECTBEHHOE

npeobpa3oBaHue», peliaTh 3afaud, COAepKallHe OyKBEHHbIE

JaHHblE; paboTaTk ¢ hopMyaamu;

*  BbINONHATL NpeoOpa3oBaHus BblpaXKeHHH, conepiallnx
CTENEHH - C LebIMH roxasarensiMu W

KBaJpaTHbIE KOPHH;

e  BBIMOJHATL TOMJAECTBEHHLIE MPEoOpPa3OBaHUA palUOHANbHBIX

BLIPOKEHUH HA OCHOBE MpaBHJ AEHCTBMH Hag MHOrouNeHamM M

anrebpanyeckumMu Apobamu;

*  BBIMNOJHATb Pa3NXKEHUE MHOTOUJIEHOB Ha MHOXHTENH,
YpaBHenus
Boinyckuux nayuumes.

* pelaTb OCHOBHbIE BHMJABI PaliMOHAIBHBIX YPaBHEHHH ¢ OHHOWH
nepeMEHHON, CHCTEMbI ABYX YPABHEHHI C ABYMs NepeMeHHbIMH,

* [IOHMMaTb YpaBHEHHE KaK BaXKHEHIUYID MaTeMaTU4yecKyio
MOZENb A8 ONMCAHWA W H3YyYyeHHs pa3HOoDOpa3HbIX peanbHbIX
CUTyaLnH, pewaTh TEKCTOBbIE 3aAa4H anredpanieckuM METOIOM;

* MPHUMEHATH rpaduueckue MNpeaCcTaBieHHA A HCCIe10BaHUS
YPaBHEHHMH, UCCIEIOBAHHUA U PELEHHA CUCTEM YPaBHEHMII ¢ nBYMSA

rnepeMeHHbIMH.
Hepagencrsa
Boinyerruk navuumes:

* TMOHHMAaThb M MPUMEHATH TEPMHHOMOTHIO M CHMBOJIHKY,
CBfI3aHHBIE ¢ OTHOLUEHWEM HepaBEHCTBa, CBOHCTBA YHMCJOBBIX
HEepaBeHCTB;

e pellaTh JHHEHHbIE HEPABEHCTBA C OAHOH MepeMeHHOH W uX
CHCTEMBI; pellaTh KBAIpaTHbie HEPAaBEHCTBA C ONOPOH Ha

rpapuyeckye npeacTaBleHus.
OcHoBHble NOHATHA. Ynci0Bble PyHKHHK
Boinyeknuk nayyumes:

* [IOHWMaTb U HCNONB30BaTh (PYHKLIHOHANLHLIE MOHATHA H SI3bIK
(TepMHHbBI, CHMBONHYECKHEe 0003HAYEHHS);

¢ CTPOMTb TIpa(HUKH D>HAeMeHTapHbIX (YHKUHI; HCCNeaoBaTh
CBOKHCTBA YMCNOBbIX ()YHKUMH Ha OCHOBE H3YyYeHHS MOBEAEHHS WX




rpa)MKoB;
* TOHHMMAaTh PYHKUMIO KAK BAXKHEHLIYIO MATEMATHYECKYIO MOJEND
JUI OMHCaHMA [pOLECCOB W SBAEGHHH OKPYXaloWEero Mupa,
NMPUMEHATL QYHKLHOHANBHBIH A3bIK 11 ONUCAHUA K UCCIIEAOBAHNS
3aBHCUMOCTEH MEKAY (PUIUYECKUMH BEJIHUHHAMM.

OnuecareNbHasi CTATHCTHKA

Boinycknux navuumes:
* HCMO/Ib30BaTe MpocTeillune crnocoObl fpeacTaBleHHs W
aHalKu3a CTaTHCTUYECKUX JNAHHBIX.

Cayuaiinbie  co0biTHA  H

BEPOSITHOCTD BoinyckHuk
HAay4HTCH
® HaxXOAWTb OTHOCHTEJIbHYIO YACTOTY M BEPOSTHOCTb CilyvaiHOro
coObITHS.
Kom6uuatopuka

¢ DBeinyckHHK HayuMTcs peiuath KOMOWHATOpHBIE 3aJauyd Ha

HaxoxAeHHe Yucaa o0bekToB HIIH KOMOUHAL M,
Harasauas reomerpusn
BoinyekHur Hayuumes.

e pacro3HaBaTb Ha HEPTEKax, PUCYHKaX, MOJAeNAX H B

OKpYXaloLLeM MHpe TUIOCKHE M [POCTPaHCTBEHHbIE

reoMeTpuHecKne (PUrypbl;

e pacno3HaBaTbpa3BEéPTKH Kyba, MPAMOYrojbHOro
napasnnenenurena, MpaBUNbHOH FAHMPAMUABI, LUMIWMHApPA H

KOHYca;

* CTPOMTb pa3BEPTKH KyDa 1 NPSAMOYroAbHOrO napanyenenunena;

e OMNpemeaTe NO AMHEHHbIM pa3MepaM pa3BEPTKH  (Urypsi

JIMHEHHbIe pa3Mepbl caMmoil UFypbl M HaobopoT;

*  BbIYHCAATH OOBEM MpPAMOYTONbLHOTO Napallienenunesa.
I'eomeTpHueckue purypoi
Boinyexnux naywumces:

e TI0JIb30BaTbCA A3BIKOM TFEOMETPHUM NS OfMCAHusA TpeaMETOB
OKpYXalOLero MHpa H X B3aHMHOTO PacroioKeHH,

e pacno3HaBaTb M H300paxaTh Ha udeprexax M PHCYHKax
reOMETpHYECKHE PUIYPBI ¥ UX KOHDUTYypaLlKy;

* HaxXOAMTb 3HAYEHHA UIHH JIHHEHHBIX 3NEeMEHTOB (JMryp M HX
OTHOLUEHHUs, rpaaycHyto mepy yrnos ot 0° po 180°, npumenss
OMpeneneHMs, CBOHCTBA M MpHU3HAKU (PUTYP MU HX 3/1EMEHTOB,
OTHOWIEHHsT (uryp (paBeHcTBO, nogoGue, CHMMETPHH, [10BOPOT,
napajieNbHbId nepexoc);

* ONEpHPOBaThb ¢ HAYajlbHLIMM MNOHATHAMH TPUTOHOMETPHH U
BBINOJIHATD 3JIEMEHTAPHBIE ONEPaLMH Hal PYHKLUHAMH YINOB;

e pelaTh 3aja4yd Ha AOKA3aTENbCTBO, OMUPASCh HA H3y4eHHbIE
CBOWCTBA (MIYp W OTHOIUEHHH MeXAy HHMH MW IIpUMEHAS
H3Y4eHHble METObl 10KA3aTeJILCTB;

* pewarb HECNOXKHbIE 3aJa4d Ha MNOCTPOEHHE, MNpPHUMEHss




OCHOBHbIE aJrOpHTMbl [OCTPOEHHS C MOMOLLBLIO LUPKYAA MU
JNHHEHKY,;
e pelaTh MpocTeiiuke NJIaHHMETPHYECKHE 3a1a4H B IPOCTPAHCTBE.

H3mepenne reomeTpiuecKnx BeJIHUHH
Buinycknux nayuumes.

*  HMCMONb30BaTh CBOHCTBA M3MEPEHHA JJIHH, IUIOLWAAelH U YriloB
NpH peIIEHHH 3aJaq Ha HaXOXKAEGHHE AJHHBI OTpe3Ka, UIHHbI
OKPY>KHOCTH, ANHHBI AYI'H OKPYXCHOCTH, rpafyCHOR Mepbl yrna;

. BbIYHCIATE  RJOLWMAaAH  TpPEYrojbHHKOB, NpaMoyroneHHKOB,
napaneiorpaMMoB, TpareuHii, KpyroB H CeKTopos;

*  BbIYMCIATH JJIMHY OKPYXKHOCTH, IUTHHY AYTH OKPYXXHOCTH;

*  BBIYHCHIATb AJIMHBI JIMHEHHBIX 2JIEMEHTOB (UI'YD M MX YIIIbI,
UCNOABL3Ys (GOPMyNbl AJAMHBI  OKPYXHOCTH W AAHMHBI  AYTH
OKPYKHOCTH, (hopMynbl fnowanel Gpuryp;

* pelaTh 3aJa4vd Ha IOKA3aTeJIbCTBO C UCMONb30BaHHeM opMmyn
ANKHHBl OKPYKHOCTH W JNMHB AYrM OKPYKHOCTH, (opmyn
nowanei ¢guryp;

e pellaTh MpaKTHYeCKHE 3adayd, CBA3aHHBIE C HaXOXAECHWEM
reoOMETpUYECKHX  BEJMYMH (MCMONB3ys TMpH  HEOOXO0AUMMOCTH

CIIPABOYHHKH M TEXHHYECKHE CPelCTBa).
Koopanunartsi
Boinveknux Hayvuumes:

e BLIYHCIATL ANMHY OTpe3ka MO KOOPAMHATAM €ro KOHLOB;

BbIYMCIIATE KOOPAMHATbLI CePEeUHBI OTPEe3Ka,;

¢ HCMONb30BaTh KOOPAMHATHBLIH METOA AN M3Y4eHHs CBOWCTB
IPAMBIX H OKPYKHOCTEH.

Coaepkanne Kypea

«IIpakTHKO-0pHEHTHPOBaHHbIe 3aaauun» OtpaboTka 3anauy Ne 1-5 KUM OI2.

Tabnuunoe W rpaduueckoe npeacTaBneHHe AAHHBIX, MJIaH M CXeEMa,
U3BJIeYEHHE HYXKHOH HWHDOpMauuu. V3MEHUHBOCTL NpPH  H3MEpPEHHsX.
Pewarouune npaBuna. 3akoHOMEPHOCTH B H3MEHUMBBIX BEIMUHHAX. Boiuvcnenus
¥ npeobpasoBanue BenuyuH. KMccnepoBanue mnpocTeiilinx MaTemaTHHecKHX
MoJaenen.
«Beruuciaenun v npeodpazoanus»,. Orpaborka 3anau Ne 6 KUM OI'D.

Hedgcmeun c namypansuuimu wuciamu

CnoxxeHne H BbIYMTaHHE, KOMMOHEHThI CAOXEHWA M BbIYHTAHHS, CBS3b
MEeXIly HUMH, HAXOXAECHHE CYMMbl H PasHOCTH, H3MEHEHHE CYMMbI U Pa3HOCTH
NPH U3MEHEHHH KOMIIOHEHTOB CNOKEHHS W BblYMTaHMS.

YMHOKEHHE W Je/IeHHe, KOMIOHEHTbl YMHOXKeHMS M JeJIeHHA, CBA3b
MEXKAY HUMU, YMHOMKEHUE W CJIOMKEeHHE B CTONGHK, eNeHHe YrosikoM, NpoBepKa

pe3ynbTaTa ¢ [IOMOLIBIO NPUKKHAKY H 0OpaTHOro AeHCTBHS.
Yucnoguie evipasicenun
UYncnosoe BeIpaXKeHHE U €ro 3HAYEHHE, NOPAA0K BbINOJHEHHS AeHCTBHI.
Apobu. Obviknoeennsie opobu

Hons, vacts, Apobuoe uucno, aApobb. HpobHoe 4ucAO0 Kak pe3ynbTar



nenenus. [IpaBunbHbie ¥ HempaBUNbHblE 1PO6H, cMellaHHas npobh (CMellaHHoe
UUCTI0).
3anuch HaTypajlbHOrO YMcna B Buje npodu ¢ 3aJaHHBIM 3HaMeHaTenem,
npeobpazoBakne cMellaHHOH ApoOu B HeNpaBUNbHYIO Apobb U HAOGOPOT.
[IpuBenenne apobeit k of1uemMy 3HameHaTen0. CpaBHEHHE 0OBLIKHOBEHHBIX
npobeit,
CnoxeHue H Bbel4MTaHHe OOBIKHOBEHHBIX Apobeil. YMHOXEHHE W AeneHue
o0bIKHOBeHHbIX Apobed. ApudMeTHUecKHe NEHCTBHA CO CMeLIaHHbIMH
JApODAMH.
Apubmetnyeckue aeiicTBuA ¢ ZpoOGHBIMH YHCIAMH.
Cnocobe payuonanuzayuuy 8eruucrenull U Ux RPUMeEHerUue npu 8bINOAHEHI

deticmeui.
Hecamuunoie opobu

[Ipeobpasosanne aecaTHuHbIX Apobeit B 0ObikHOBeHHble. CpaBHeHHe
AECATHUHBIX Apobei. CnoxkeHHe U BbIUHTaHHE AECATHHHbIX Apobeit. OkpyrieHue
OeCATHYHBIX  ApoOed. VYMHOMEHHEe W JefleHHe JAeCATHYHbIX  Apolei.
IIpeobpasosanue obeikHosennbix Opobeli 8 decamuunvie opobu. Koueunvie u

beckoneunwvie decamuynbie opobu.

Hucna. Payuonanvusie uucna

MHoxKecTBO pauMoHanbHBIX 4uceN. CpaBHeHHEe palMOHANbHBbIX YHCEN.
HeficTBHA ¢ pauMoHanbHBIMH YHCIaMH. [Tpedcmasnenue payuonansho2o wucaa
decamuuHoii opobsio.

HApobro-payuonanonsie svipadicenus

IpeobpasoBanne ApoOHO-NHHENHBIX BbIpaXKEHHIH: ClOXKEHHE, YMHOMXEHHE,
nenenne. Aneebpauveckas OJpobe. Coxpaujenue anzebpauveckux Opobell.
lIpusedenue anzebpauueckux opobeii k obuemy znamenamenio. [Heilicmeus c
anzebpauyeckumu OpobamMu: CRoJiceHue, 8vlyUMAHLUE, YMHONCeHUe, OeneHue,
60368e0eHuUe 8 chenetib.
«/RelicTBuTenbHble uneaa». Otpabotka 3anau Ne 7 KUM OI'D.

Payuonanensie wucia

H3obpaxenne unucen Ha uncnosoi (KkoopanHaTHoii) npamoii. CpaBHeHue
ydcen. Moayn, uMcna, reomeTpuyeckas MHTEpnpeTaUdsi MOIYJsS 4Mcia.
JeHcTBYA € NOA0KUTENBHBIMH M OTPHLATENBLHBIMH UHCIAMH. MHOXKECTBO LIeNbIX
uucen.

Koopounama mouxu

OCHOBHbIE NIOHATHA, KOOPOUHAMHBIL JIYY, PACCIMOAHUE MENCOY MIOUKAMIL,

Koopouname: mouku.

Hppayuonansuuie yucna

[Toustue HppauHOHAJIBHOIO 4Mcha. Pacno3naBanue HppauHoOHaNbHbIX
Hucen.

Mnuooicecmeo oeticmeumensiioix yticen.
«Hpeobpasosanne anredbpanyeckux BoipaskeHnii». Orpaborka 3anay Ne 8 KUM
ors '

Hppayunonanvuvie wucna



[loHaTHe wuppauvoHanbHOro uucia. PacnosnaBaHue HppaUHOHANbHbIX
unceln. [Tpumepsl fokasatenseTs B anre6pe. [elcTaus ¢ HppaUHOHaNbHBIMH
YHCIaMH: YMHOXEHUE, JieJIeHHe, BO3BECHHE B CTENEHb.

Mnooicecimso deticmeumensubix yucen.

«YpasHenns u nepasencrea». OrpaboTka 3anay Ne 9 KUM OI™D.
Paeencmea
Hucnosoe pasenctBo. CBOMCTBAa YMC/IOBBIX paBeHCTB. PaBeHCTBO ¢
NEpPEMEHHOMN.
Ypasnenun

Ilonatue ypaBHeHMA W KOpHS ypaBHeHMs. [Ipedcmaenenue o
pasnocunvHocmu  ypasnenuii. Obnracme onpedenenust ypasmenus (o6aacmo

OONYCIMUMbIX 3HAYEHULI NEPEMEHHOTT).

Juneiinoe ypaguenue u ezo kopnu

Pewenne nunetnbix ypasnenuii. Juneiinoe ypasnenue ¢ naparenpoar.
Konuuecmso xopneii nuneiinoco ypaenenusn. Pewenite nuneiinoix ypasuenuii c
napamempont.

Keaopamunoe ypasnenue u ezo kopnu

Kpanparhbie  ypasHenns.  Henonuble  kBagpaTHble  ypaBHeHHS.
JIMCKPUMHHAHT KBaapaTHOro ypaBHeHusa. Mopmyna KopHeil KBaapaTHOro
ypaBHeHus. Teopema Buema. Teopeva, obpamuas meopeve Buema. Peweniue
KBaApaTHbIX ypaBHEHHH: MCNOJNb30BaHKE (POPMyJIbl ANA HAXOKAEHHS KOpHEH,
apaghusecKuil Memood peuienus, pasnodicenue Ha MHoJCUment, nodGop KopHeii ¢
ucnonvsoganuesm meopesmol  Buema. Konuwecmeo kopueli  xsadpammuozo
ypasHenus € 3asucumocmu om e2o duckpumunanma. Buxeadpamueie ypasrenus,
Ypasnenus, ceoounsie k nuneiinoim u keadpamuoir. Keadpamuete ypasnenus ¢
napamenipot.

Apobno-payuonansnvie ypastenun

Pewenne npoctefiunx ApoBOHO-NMHEHHbBIX ypaBHeHHH. Peuenie dpobio-
PauUOHQNbHBIX YPABHEHLUIL.

Memoout pewenua ypasnenuil: memoder pasrocunsusix npeobpazosanutl,
Memoo 3amenvl nepesentotll, epadbuyeckuii memood. Hcenoavzoeanue ceoiicne
Gyukyuil npu pewenuy ypasnenu,

llpocmetiutue uppayuonansuosie ypasnenusa euoa \[.;"( V= \ff’(‘ (Fi =0

.VPCIBH@HUR 68 YeablX yucaax, X =il

«BepoaTHocTb cobbiThii» OTpaboTka 3anau Ne 10 KUM O,
Cayuadnsie codvimusn

CryuyaliHble ONBITbI (3KCIEPHMEHTBI), 3/IEMEHTAPHbIE ClTyUaiiHble COBbITHS
(ucxonsr). BeposThocTu anemenTapHbix coGbituil. CobbiTHA B ClyuaiiHbIX
IKCTEPUMEHTAX H OaronpHATCTBYIOLLME dneMeHTapHble coObITHS. BeposTHocTH
Cly4aHHBIX  cOObITHI.  ONbITl € PaBHOBO3MOMKHBLIMH  DNIEMEHTAPHBIMMU
cobuiTHaMH. Knaccruueckne BepOATHOCTHBIE OMBITLI C HCIONb30OBAHHEM MOHET,
KyOHKOB.

«@yHkuun v rpagukn». Otpabotka 3anau Ne 11 KUM O™,
Dynxynuu Monsamue hynxyuu
JlexapTOBbI KOOPAHHATEI Ha M10cKOCTH. (POPMHPOBAHHE NIPeACTABIEHHUI O



METanpeAMETHOM TMOHATHM «KoopAHHATb». Crnocobbl 3anaHus  (ByHKLMA:
aHANUTHYECKUH, rpaduueckuii, Tabnauuubid. [padux ¢yukuuu. Tpumeps
(yHxUMi, nomyyaemblx B ApoLecce WCCAENOBAHHA pasfiHUHBIX PEAlbHbIX
MPOLECCOB W pellenus 3afa4d. 3navenne pyHKUHHM B Touke, CBoicTBa (PyHKLHH:
00nacTb  ONpejeNeHHs, MHOXKECTBO  3HA4YeHHH, HylH, MNPOMEKYTKH
3HAKOMNOCTOAHCTBA, YemHOCmb/HeYemHOCH b, TIPOMEXKYTKH BO3pacTaHHs M
yObiBaHuUs, Hanbobulee H HaWMeHbLIee 3HaveHus. MeciienoBanue GpyHKUNN no
ee rpaduky.

Juneiinan ynkuyun

CsoiicTsa n rpaduk nunefitol gyHKUHH. Y rnosoi koaddpuuneHT npamoii.
Pacnonoxenne rpaduxa nuHeitHoil (QyHKUMH B 38BUCMMOCTH OT €€ YIJIOBOrO
ko3¢ dHLKenTa 1 cBoboaHoro unena. Haxoocoenue koaghduyuenmos auneiioll
@YHKYUU N0 3A0AHHLIM YCIOBUAM. NPOXONCOEHUe NpIMOll yepe3 08e MOUKl ¢
3A0aHHbIMYU KOOPOUHAMAMU, NPOXOJICOEHUE NPAMOLL uepe3 OaHHylo MOUKY U
napannenvroll OaHHoI NPAMOIL.

Keadpamuunan ipynxyun

CroiicTBa W rpadux kpasparuuHol dyHkunu (napabona). Tocmpoenue
epachuxa k8adpamusHol QYHKYUL HO MOYKAM

Obpamuan nponopyUOH@ILHOCHb

CeoiicTBa QyHKLHH TC g F'unepbona.
«IlocnenoBatensnoeT ¥ nporpeceun» OtpaboTka sagay Ne 12 KUM O, (1
yac).

IHocnedosamenvnocmu u npozpeccuu

Uucnosas nocAeA0BaTeNbHOCTb. [pumepst YHCTOBBLIX
Mocne0BaTeNnbHOCTeH. beckoHeuHble nocaeaoBaTeNibHOCTH. ApUdMeTHYECKasn
nporpeccus W ee cBoicTBa. ['eometpuueckas nporpeccus. @opuyia obujezo
4NeHa U CYMMbl N NEPebiX HIeHO8 apu@iMemuyeckoli U 2eoMempuueckoll
npozpeccuii
«Hucnosble u GykBeHHbIE BoIpaxkeHus», OrpaboTtka 3amay Ne 13 KMM OI™D,

Hucnoguie u dyxeennvie svipadicenun

Boipaxkenne ¢ nepemeHHol. 3HaueHue BblpakeHHA. [loacTaHoBKa

BhIPAXEHHI BMECTO NEpeMeHHbIX.

Lenvie suipancenus

CreneHb ¢ HaTypanbHbIM NoKasartenem U ee cpoiictsa. I1peobpaszoBanus
BbIPAXKEHHWH, COAEPKALLUX CTENEHH C HATYpalibHbIM MOKA3ATENEM.

Onnounes, mHorouned. [eicTBUS C OQHOUNEHAMM M MHOrOYJIEHAMH
(ciioKeHHe, BbIUMTAHHE, YMHOXKeHHe). POopMylibl COKPALIEHHOrO YMHOMKEHMUS:
Pa3sHOCTEL KBaApaToOB, KBaJpaT CyMMbl M pa3sHOCTH. Pasnoxenye MHOrouneHa Ha
MHOMMTENN: BbIHECEHHE . OOIIEro MHOXHUTENs 3a CKOOKM, rpynnupoBKa,
MpHMeHEeHHe (OpMYNl COKpaLIEHHOro yMHOXeHHs. KBagpaTHelll Tpexunew,
pasnoxeHne KBapaTHOro TpexXujeHa Ha MHOYKHTENH.

«IlpakTaueckne pacyets! no popmynam» Otpaborka 3agau Ne [4 KUM OID

Beipaxceune ¢ nepemenHoit. 3HaueHHe BblpaxceHus. [lolcTaHoBka

BBIDAXEHWH BMECTO NnepeMeHHbIX.
Lenwvie gvipasicenun



CreneHb ¢ HaTypalbHbIM NoOKasaTenem M ee cBoiicTBa. [IpeobpazoBaHus
BbIPAXKEHHUH, ColepKaLlIiX CTENEHH ¢ HaTypasbHbIM NoKa3aTeneM.

Ontouned, mHorouneH. [eficTBua ¢ opHOWIEHAMH W MHOroOYJeHaMH
(cnoxeHue, BbIYKMTaHHE, YMHOXeEHHE). (POPMYJbl COKpALLIEHHOrO0 YMHOMKEHHS.
«Cucrembl HepaBeHceTB». OtpaboTtka 3anay Ne 15 KUM OI'D.

Cucmembsi Hepagencms

CucTeMbl HEpaBEHCTB ¢ 0AHOH nepeMeHHON. PelieHne cUcTeM HepaBeHCTB
C OAHOH mnepeMeHHON: NHHelHbIX, xeadpamnuix. M3o0paxeHue pelleHus
CHUCTEMbl HEpaBeHCTB Ha YHUCNOBOI npsAMOi. 3amuch pelleHHsl CUCTEMbI
HepaBeHCTB.

«Ieomerpuyeckune purypsl. Y rabm». Otpadorka 3agau Ne 16 KHUM OI'D,
Benuuunn
Benuuuna yrna. ['paaychas Mepa yrna.
Tpeyzonviux

CaoiicTBa paBHOOeApeHHOr 0 TpeyronbHUKa. BHelHui yron TpeyronsHuka.,
CymMma yrnoB TpeyrofibH1Ka
«I'eomerpuueckue purypsol. Aanub». Otpabotka 3agay Ne 17 KUM OI'D

Duzypuol 6 2eoMempuil U 6 OKPYICAIOU{EM MUpeE

Il'eomeTpuueckas ¢urypa. BHyTpeHHss, BHewHss o0nacTu Qurypbi,
rpaHuua. JinHuu u obaacth Ha nnockocTH. Beinyknas W HeBbInyknas GUrypsl.
ITnockas u Hennockas ¢urypel. [lonaTre BennuuHbl. Anuua. M3mepernve ninHbL.
EauHuub u3MepeHus AnyHbl

Beinenenne cBolicte obbvektoB. PopmupoBaHHe nNpeAcTaBleHHH O

METanpeAMEeTHOM MOHATHH
«turypay. Touka, oTpe3ok, npsmas, 1y, 1oMaHasi, JI0CKOCTh, yroi, GuccexTpuca
yr7a 1 ee CBOACTBa, BUAbLI YIIOB, MHOFOYTOJbHHKH, OKPYXHOCTb H KPYT.

OceBas cummeTpusa reomeTpuueckux ¢uryp. LleHTpanbHas cuMMeTpus

reoMeTpHUYecKnX Uryp.
«Ilnowaas muoroyroasnnka», Orpabdorka 3agady Ne 18 KUM Ol

Himepenua u gvtuucnenus

[Tnowaan. @opMyiel naoLaiyd TpeyroibHHKA, Napannenorpamma H ero
4acTHBIX BHIOB, TpaneuuH, ¢opmyna ['epoHa, dopMmyna niowany BbIMYKIOro
YeThIPEXyroAbHHKA, GOPMYJIbl ANWHBLI OKPYXHOCTH H MIOLIAAN Kpyra

«H3mepenus H Boruncaennsa». Otpaborka sapau Ne 19 KUM OID.
Hsmepenun u svruucienus
Inowanu. @opMynbl nnoWALW TPeyroyibHUKA, Napannenorpamma H ero
YacTHbIX BUJOB, Tpaneuuy, Gopmyia niowany BeINYKAOro 4eTblpexyrojibHUKa,
dbopMyNbl AfIKMHBl OKPYXKHOCTH M muowand kpyra. [lnowaabs npaBunbHOro
MHOTOYroJlbHUKA.
Teopema  Iludaropa. TpuroHomeTpuueckie  COOTHOLLEHUS B
NpAMOYFONBHOM TPeyrojibHHKe.
TpuroHomeTpuieckue GyHKLUUM yria.
«Teopernueckne acnextsi». Orpabotka 3agay Ne 20 KMM OI'D.
TeopetHyeckue acnexTel, TEOPEMbl, aKCHOMBI, ONpejeNeHHs, (HOpMYybl,
NeMMBbl.



Kaneunaa PHO-TEMATHHECCKOC NVIAHHPOBAHHE

Ne Tema sansaTus OcHoBlble  BHABI  ACATENBHOCTH [Hara

n/n {Ne 3ananus B KHUM) yuaumnxes ruax akr

1,2 Butuucnenns v Buinonustor apudmeTrveckne neiictauns
npeobpazopaus (6 C pauHOHANBLHBIMH YHCIAMH, BEIYHCIAIOT
sananue KHM) 3HAYEHHA

YHCAOBLIX BLIpakeHHH, nepexoast oT
oAHOMH (hopMbl 32MHCH YHCNA K Ipyroit

34 JeficTBurenbisie HaoOpmkator  uucna  Toukamu  Ha
uucna (7) KOOpAHMHATHOH  MpAMOW, CPaBHHBAIOT

ACHCTBHTENbHBIE  YHCNA,  BBLITONHAIOT
BLIMHCAEHHA H NpeolpasobaHus,
BLINOJIHAIOT  NPUKWAKY  pe3yhuraTa
BLIYHCIEHHHA.

5,6 [peoGpazosanna BuinonHAIOT BLIHHCASHHA H
anredpanyecknx npeoGpasosaHus apHpMeTHUECKHX
srIpaxkennii (8) BLIPA:KEHHH, MPHMEHAOT CBONCTRA

ApHMETHUYECKHX KBAAPATHLIX KOpHeli ana
npeoBpa3oBaHua BuipaxeHHi

7.8 YpasHeHHs ] Pewator JnuuHeiHbie W KBaapaTHble
HepaseHcTBa (9) YPAaBHEHHA ¢  OJHOH  rnepeMeHHOi,

HEPaBEHCTBA C OJIHOM NEepeMEHHON H
HX CHCTEMBI
9,10 | ®yukunu nrpadmkn (11} CrposT u unTaloT rpauxm
pasnHyHbIH (byHKUKA, YHTAIOT
rpagukH  QyHKUMA, OnNuMCBIBAKOT ¢
NOMOHILIO yHKUKI pasnuyHBIe
3ABHCHMOCTH MEIKILY BETHMHHAMH,
HHTEPNPETHPYIOT  rpaHKH
3aBHCHMOoCTed
11,12 | Yucnoseie u Beinoausior npeoOpazoBaHui
OykBeHHbIE anreGpanueckux  BRIPKEIHH, HAXOAAT
BbIpaxkeHun (13) sHadyenHn  OyKBEHHLIN  BbIPDKEHHI.
OCYLUECTRIAA
HeobX0AHMbIE MOACTAHOBKH
13,14 | Tpakriaveckne Ocymecmnmor pacyeTsl 1o
pacHeTsl no opMynaM,  BLIPAKAIOT  3ABHCHMOCTH
Gopmynam (14) MENAY  BEJMUMHAMMH,  BbIMMCARIOT
3HAYEHHUA YHCNOBLIX BLIPALKCHMI
15,16 | Ipakruko- BuinoNiHAnor BuMHCHEHHS H

OPHEHTHPOBAHHBIE
3anaHua (1-5)

npeobpa3oBaHus,  OCYIIECTBASIOT
NPaKTHUECKHE PACHETLI. CTPOAT H
HCCAEAYIOT  MATEMATHHECKHE MOACAH,
HCMONL3YIOT MpHoOpeTeHIbie 1Al |
YMEHHA B NPaKTHYCCKO

HACATENILHOCTH




17,18 IeomerpHyeckie Boinonuser aedcteus ¢

durypsl. Yrawt (16) FEOMCTPHUCCKHMEH (MIrypami,

PELIAOT MAAHUMETPHUYECKHE 3aAd4H Ha
HAXOAUEHHE FEOMETPHYCCKHX

BESHYHH {YI110B)

19,20 | Feomerpuucckne Pacnosnaior reomeTputeckie purypsl na
¢urypst. i (17) MIOCKOCTH,  Pa3iHYAIOT  HX  BIIHMHOC
nosoXeHHe, u3lodpaxalor
reomerpuyeckue  Urypel,  pelialot
NAaHHMETPHYECKHE 3afauu Ha
HAXO0MIEHHE FEOMETPHUECKHX

BEMHYHH (ANHH, YTIIOB)

21,22 | Inowans Pacnoznalor reomerpuueckie (Urypbl Ha
MHoroyronbHuka (18) MIOCKOCTH, PELUAIOT
MJIaHHUMETPHYECKHE 344U Ha

HAXOHUIEHHE TEOMETPHUCCRHX
BeJIH4HH  (nnoiuagei),  OCYLLECTBARIOT
pacueTLl No GopmMynam

23,24 | HUsmepeHus u OnpenensatoT KOOPAHHATLI TOUKH
BblHcnennsn (19) NAOCKOCTH, TNPOBOANT ONEPaUlH  Han
BEKTOPAMH,  BBIMHCHAAIOT  JUIHHY H
KOOPAHHATHE BEKTOPA, YTON MENLALY
BEKTOPaMH, CHHYC, KOCHHYC H TAHTE€HC Yrna

25,26 | Teopetnuecxkue acnekrol| [TpoBoaaTr — noKasaTenbHble
(20) paccysieHns, OLEHHUBAIOT
JIOFM4ECKYIO MPaBHIILHOCTE
paccyneHuii, pacno3Haior
ownboUHbLIE 3RKITIOUEHIS

27,28 | CucreMbl HepaBeHCTR Pewsaior ypasnenus, nepaseHceTsa 1
(15) HX CHCTEMD,

29,30 | BeposrHocts Haxoast sepostHocTb cnyuaiinbix
cobbiriii (10) co0bITHi B NpoCTEHILKX pacueTax

31,32 | Tlocneposarenshocty W | Pacnosnalor apupmeTHUECKHE 7
rnporpecciu (12) TeOMETPHYECKHUE MPOTPECCHH,

pealor JalauH C MPHUMEHEHHEM
(l)OpM)'JIbI obulero  wieHa H CYMMbLI
HECKONILKHX HACHOB NPOrpeccHi

33,34 | PaGota c KM
(wacTb 1)

Pecypeni

Jluteparypa :
-Kavyarun B.B., KauarmHa M.H. Marematuueckue TpeHupoBouHbIe 3ajaHus.M.

Dckmo, 2019

- Jlanno JI.J., TlomoB M.A. MaremaTHka. K3aMeHaUHOHHBIH
TpeHaxep. M. «Dx3amen», 2019 UutepHeT-pecypebl
http://math100.ru/ogenew/

https://www.timedmath.ru/oge

https://neznaika.info/oge/math_oge




