MyH#uIMnaabHoe 610 )KeTHOE 06111e06pa30BaTeIbHOE YUpeXAeHHE
cpeZHss obuieobpasoBaTebHas mwKoaa Ne3 r.Anarupa

«PACCMOTPEHO» «COT'JIACOBAHO» «YTBEPKIAIO»
Ha 3aCe/laHHH METOHYECKOro [lenaroruyeckuii coeT SR
00 beMHgHHSA npotoko:n ot 31.08.2022r. Nel TUKOIBE:
utep MO C app I1C 7. byryiosa JLA.
( bacuesa M.JI3.)) ’%)Z: Kaiirmasosa [0.T. Tpakas Ne 92-O717
30-a8ryeTa 2022 r. 31 asrycra 2022r.

or31.08,200r."

PABOYASA ITPOT'PAMMA

N0 y4eOHbIM IpeIMeTam
«MatemaTukay, «Aiaredpay, «I'eomeTpus»

OCHOBHOE 0011ee 00pa3oBaHue

6-9 Kiaccel

Anarup, 2022

Ha 2022-2026 y4.rozsi




AHHOTAIIMA k paGoyeil nporpamMmme 1o
yueOHBIM npeaMeTam
«MaremaTukay, «Ajareopa», «I'eomeTpus»

VYyeOusiii mnpeamer «MaTemaTukay SBISIETCS 4YacThblO MPEAMETHOM o0nacTu
«Maremartuka u uHQOpMaATHKa», U3y4aeTCsl HA YPOBHE OCHOBHOTO 0011Iero 00pa3oBaHus
B KauecTBe 00s3aTeNIbHOTO MIpeiMeTa B 5-6 Kiaccax.

VY4eOHbIil npeameT «AnreOpa» n3y4yaeTcsl Ha YpOBHE OCHOBHOI'O 00IIEro oOpa3zoBaHUs
B KauecTBe 00s3aTeNIbHOTO IIpeiMeTa B 7-9 kiaccax.

VYyeOubrit mnpenmer «l'eomerpusi» wu3ydaeTcs Ha YpPOBHE OCHOBHOTO 0OIIEro
o0pa3oBaHus B KauecTBE 00s13aTEIBHOIO MpeAMeETa B 7-9 Kiaccax

PabGouas mnporpamma mo mpeaMery «MartemaTtuka», «Ainredpa», «leomerpus»
COCTAaBJIEHA B COOTBETCTBHH CO CIEAYIOIIMMHA HOPMATUBHO-IIPABOBBIMU TIOKYMEHTAMMU:

»  ®enepanbubliii 3ak0H "O0 006pazoBanuu B Poccuiickoit @eneparuu ot
29.12.2012 N 273-®3;

» ®denepalibHBIN TOCYIAPCTBEHHBIM 00pa30BaTeIbHBINA CTAHIAPT OCHOBHOT'O OOIIETO
00pa3oBaHus;

» OcHoBHas o0pa3oBaTeibHAs MPOrpaMmMa OCHOBHOTO o011ero oopazosanust MbOY

COILLINe3.
VY4eOHo-MeToIuIecKoe obecrneueHrne mporpaMmal:
. YueOnukn 6-9 kuaaccst ABTopbl: Mep3ask A.l.Ilononckuii B.b., M.C.
Axwup., 2018-2021
. YueOonukn 7-9 kiaaccel. ABropnl: Mep3ask A.l'.,Ilononckuii B.b., M.C.

Axup., 2018-2021
KonuyecTBo yacoB B HeNemio, MpeaycCMOTpeHHOe ydeOHbIM mianoM MBOY

mkona Ne3 caenyromiee:

- Knaccwot

auMECHOBaHUeE

npeaMera 6 7 8 9
Marematuka |5 u - - -
Anrebpa 4y 4y 3y
I'eomerpus 2y 2y 2y

N3y4denue yueOHoro npeamera "MaremaTuka' T0J15KHO 00€CTIeYUTh:
* OCO3HAaHHWE 3HAYEHHSI MATEMATHUKH B IOBCCIHECBHOM KU3HHU YEJIOBEKA;

* (opmMupoBaHUE MPEICTABICHUIN O COIMAIBHBIX, KYJIbTYPHBIX U UCTOPUUECKHUX
(dakTopax CTaHOBJICHUS MaTEeMATHYCCKON HAYKH;

* (dopmupoBaHue MPEACTABICHUN O MaTEMATHUKE KaK YacTH OOIICUYEIOBEUECKOM
KYJIbTYpbl, YHUBEPCAJIbHOM S3bIKE HAayKH, IO3BOJSIONIEM OMNKCHIBATh U
M3y4yaTh pealibHbIE MPOLECCHI U SIBICHUS.

OCHOBHBIMHM pa3ejJaMH JIUCUUILIUHBI IBJISIOTCS .

*  Mamemamuxa

* Haenaouas ceomempus

*  DOnemenmapHas ancedpa

*  Onemenmapuas ceomempus: NAaHUMempus, Cmepeomempusl.

»  Teopus s1emeHmapuvix QYHKYULL U d1eMeHmbvl AHATU3A.

[TeproguaHOCT, M (OPMBI TEKYIIETO KOHTPOJIS M MPOMEXKYTOUHOH arTecTanuu
onpenenensl [lonoxxennem MBOY Ilkona Ne 3 «O cucteme oreHUBaHUS Y4eOHBIX



JOCTUKEHUN 00ydarolmuxcs» yTB. IpUKa3oM JupekTopa mikossl 29.11.2017 Ne 02-
272

|. Ilnanupyemble pe3y/jbTaThbl OCBOCHHUSI Y4eOHBIX MpeaMeToB «MaTeMaTHKa,
«Adareopa», «I'eomeTpus»

« NIPEJMETHBIE:

BoinyckHUK Hay4yuTcs B 6-9 kiaccax (Uisi HCMOJIL30BaHUSI B MOBCETHEBHOI
JKM3HU M ofecrnedeHHs] BO3MOKHOCTH YCHEHNIHOT0 NMPOJOJI:KeHUs1 00pa30oBaHUsl Ha
0a30BOM ypOBHe)

 OmepupoBaTh Ha 0a30BOM ypOBHE' TOHSATHAMH: MHOXCECTBO, DIEMEHT
MHOECTBA, MOJAMHOXKECTBO, MPUHAJICKHOCTH;

* 3aJaBaTh MHOKECTBA MEPEUHUCICHUEM UX SJIEMEHTOB;

¢ HaXOIUTb IICPCCCUCHUC, O6’I)GI[I/IH6HI/I6, IHOAMHOXXCCTBO B HpOCTCfIIJIHX
CUTyaluigx.

B noBcegHeBHOI KU3HHU M IPU U3YYEeHUH PYTUX NMPeIMETOB:
* pacno3HaBaTh JOTMYECKH HEKOPPEKTHBIC BHICKA3bIBAHUSI.

Yucaa

e omnepupoBaTh Ha 0a30BOM YypOBHE TMOHSATHUAMH: HaATypajJbHOE YHCIIO, IIEJI0e
9HUCII0, OOBIKHOBEHHAs JIpOoOb, ACCATHYHAS IpOOb, CMEIIAaHHOE YHCIIO, PallMOHAIBLHOE
YHCJIO;

* HCIOJIb30BaTh CBOMCTBA YMCEI MW MpaBWiIa JACHCTBHM C PALMOHAIBHBIMU
YUCJIaMU TP BBITIOJHEHUH BBIYUCIICHUM;

* HCIIOJIb30BaTh MPU3HAKM JCIUMOCTH Ha 2, 5, 3,9, 10 npu BeIOJIHEHUH
BBIYMCJICHUH U PEIICHUH HECIOXKHBIX 3a/a4;

* BBINOJIHATH OKPYIJICHUE PAIIMOHAIBHBIX YHCEJ B COOTBETCTBUU C IIPaBUJIAMU;

* CpaBHUBATH PAlIMOHAILHBIC YHUCIIA.

* OIICHMBATh 3HAUYCHHE KBAJPATHOI'O KOPHS W3 MOJIOKUTEIHHOTO 1I€JIOT0 YKCIIa;

* pacmo3HaBaTh pallMOHAILHBIC U UPPALMOHAIIbHBIC YUCIIA;

* CpaBHUBATh YHCIIA.

B noBcexHeBHOM KM3HM M NIPU M3YYEHHUH APYITUX NPEeIMETOB:
* OLICHUBATH PE3YJIbTaThl BEIYUCICHUN NPY PEIIEHUN IPAKTUYECKUX 3a/aY;

¢ BBIIIOJHATE CPABHCHUEC YHCCII B PCAJIBHBIX CUTYAllUAX

* COCTaBJISITh YUCIIOBBIC BBIPAKECHUS IPU PEIICHUU ITPAKTUYECKUX 3a/1a4 U 33134
U3 IPYTUX y4eOHBIX IPEIMETOB.

ToxnecTBeHHbIe MPe0OPa30BaAHUS
* BBINOJIHATH HECJOXKHBbIE MpeoOpa3oBaHusl AJi BHIYMCICHUS 3HAYEHUN YHUCIIOBBIX
BBIPAKEHUH, COAEPKAILIMX CTENEHH C HaTypaJbHBIM IOKAa3aTEJIEM, CTEIEHH C
LEJbIM OTPULATENbHBIM MTOKA3aTEIIEM;
* BBINOJIHATH HECIOKHbIE MPEoOpa3oBaHMs IIENIbIX BBIPAKEHHUM: PpPacKpbIBaTh
CKOOKH, TPUBOAMUTD MOTOOHBIE ClIaracMble;

! 351ech 1 asee - paco3HABATH KOHKPETHBIE IPHMEPHI OOLIHX TOHSTHIT 10 XapAKTEPHBIM TIPH3HAKAM, BBITONHITS.



* WCIOJB30BaTh (POPMYIBI COKPALICHHOTO YMHOXKEHUS (KBaJpaT CyMMBI, KBaJapar

pa3HOCTH, PA3HOCTh KBAJIPAaTOB) JJIs YIPOILUEHUS BBIYUCICHUNH 3HAUYEHUM
BBIPA)KCHUM;

* BBINIOJIHATH HECIOKHBIE MPeoO0pa3oBaHMsl APOOHO-TMHEMHBIX BBIPAXKEHUN U

BI)Ipa)KeHI/Iﬁ C KBaApaTHBIMH KOPHSMMU.

B noBcegHeBHOI KU3HHM M IPH U3YYEHUH JPYTUX NMPeIMeTOB

IMOHUMATDh CMBICII 3allTMCHU YHCJIa B CTAHAAPTHOM BHUJIC,
OIICPHUPOBATH HA 0a30BOM YPOBHC ITIOHATUCM «CTaHAApPTHAsA  3aIllMCh YUCJIa».

YPaBHeHI/Iﬂ N HEPABCHCTBa

OTIepUpPOBaTh HAa 0A30BOM YPOBHE TOHSITHSIMH: PaBEHCTBO, YMCIOBOE PABEHCTRBO,
YpaBHCHHE, KOPEHb YpPaBHEHUS, PEIICHUE YpPaBHEHHsS, YUCIOBOE HEPABEHCTBO,
HEPaBEHCTBO, PEIICHHE HEPABCHCTRA,;

MIPOBEPSATH CIIPABEITUBOCTh UYHUCIIOBBIX PABEHCTB U HEPABCHCTB;

permarhb

JIMHEWHBIC HEPABEHCTBA M HECJIOKHBIC HEPABEHCTBA, CBOISAIINECS K TMHCHHBIM,
pelaTh CUCTEMbI HECIIOXKHBIX JIMHEHHBIX YPAaBHCHUH, HCPABCHCTB;

MIPOBEPSATH, ABJSETCS JIM JAHHOE YUCIIO PEIICHUEM YpaBHCHUS

(HepaBeHCTBA);

pemarhb

KBaJIpaTHBIC YpaBHEHHUSI 110 (POPMYJie KOPHEH KBaIpaTHOTO YPABHCHUS;
M300paXkaTh PEIICHUSI HEPABCHCTB M UX CUCTEM Ha  YHCIIOBOM MPSIMOIA.

B HOBCC}IHeBHOﬁ JKU3HU U ITPH U3YYECHUN APYTIUX MMPpEeAMETOB

COCTaBJIATh U PEIIaTh JIMHEWHbIC YPABHEHHUs IIPU PELICHUU 3a/1ad,
BO3HUKAIOIIMX B JPYTUX YU4€OHBIX pEeIMeTax

DOyHKINH

HAXO/UTh 3HAYeHUE (PYHKIIMU MO 33JaHHOMY 3HAUEHUIO apryMEHTa;

HaXOJUTh 3HAUEHHE  apryMEeHTa IO 3a/laHHOMY 3HAUY€HUIO (PYHKIIUU B
HECJIOKHBIX CUTYalUsX;

ONpEAENATh MOJIO)KEHUE TOUKH II0 €€ KOOpJAMHATaM, KOOPJIMHAThl TOYKH IO €€
MOJIO)KEHUIO Ha KOOPIMHATHOM MIIOCKOCTH;

no rpaduKy HaxoJIuTh 00JIaCTh OMNpEJeJCHUs, MHOKECTBO 3HAUEHUU, HYJIU
(GYHKINM, TPOMEXKYTKH 3HAK IIOCTOSHCTBA, MPOMEXYTKHM BO3pAacCTaHHUS U
yObIBaHUs1, HAaMOOJIbIIIEE U HAUMEHBIIIEE 3HAUYCHUS (DYHKIIUU;

CTpOUTH TpaduK JTUHEHHON QYHKIINH;

NpOBEPATh, SBISETCS JIM JaHHBIA Tpaduk rpapukoM 3agaHHOW (YHKUIUU
(JTMHEHHOM, KBaApaTUYHON, 00paTHON MPOMOPIIMOHATHHOCTH);

ONpeeNaTh NPUOJIMKEHHbIE 3HAUEHUS KOOPIMHAT TOUKH NepecedeHus rpadukoB
yHKuMi;

omepupoBaTh Ha 0a30BOM  YpPOBHE TMOHATHUSAMHU: IOCIEAOBATEIBHOCTD,
apudmMeTuvecKas mporpeccusi, reOMeTpUyYecKasi IpOTrpecCus;

pemiath 3aJayd Ha TPOTPECCHH, B KOTOPBIX OTBET MOXET OBbITh MOJy4YeH
HEMOCPEACTBEHHBIM MOACUETOM 0€3 MpuMeHeHus: (GopMyI.

B noBcexHeBHOI KM3HU M NIPU M3YYEHHUH JAPYIUX NPeIMETOB

HCII0JIb30BAaTh Fpa(l)I/IKI/I PC€aIbHBIX IIPOLCCCOB H 3aBUCUMOCTEH JJIA
OMPCACIICHUSA UX CBOMCTB (HaI/I6OJ'IBH_II/Ie N HAUMCHBINNEC 3HAYCHUA, IIPOMCIKYTKHN
BO3pacCTaHud U Y6BIBaHI/I$I, 001aCTH TOJIOKUTEIBHBIX U OTpULATCIBbHBIX



3HAYEHUH U T.11.);
*  HCIMOJb30BaTh CBOMCTBA JIMHEHHON (QYHKUMU U ee TpaduK MpH PEIICHUH 33134
U3 IPYyTUX y4€OHBIX MPEIMETOB.

CraTucTHKA ¥ TEOPUS BePOSITHOCTEI
* MpPEACTABIATH JaHHBIE B BUIE TAOJIUII, AUArpamM,

* 4YuTaTh MHPOPMALIMIO, IPEACTABICHHYIO B BUJIE TAOIUIBL, JUArPAMMBI.

¢ HUMCTb IMPCACTABJICHUC O CTATUCTHUYCCKUX XAPAKTCPUCTHUKAX, BEPOATHOCTHU
CﬂyqaﬁHOFO C06BITI/I$[, KOM6I/IHaTOpHBIX 3aJadax,;

* pelmaTh MPOCTEHIINEe KOMOMHATOPHBIC — 3aJa4d METOJOM MPSMOTO U
OpraHMW30BaHHOTO Mepedopa;

* MPEACTABIISATH JaHHbIE B BUJE TAONHII, JUarpaMm, rpaukos;
* YUTaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BUI€ TaOIUIbI, TUArPAMMBI,
rpajduxka;

* OIpEaeTsATh OCHOBHBIE CTATUCTUYCCKUC XapAKTCPUCTUKA  YUCIIOBBIX
HabOpOB;

¢ OLCHHBATb BCPOATHOCTH COOBITHS B HpOCTeI\/’IIlII/IX clydasax,
¢ HMCTb NPCACTABJICHUC O POJIM 3aKOHA OOJBIINX YHCEJI B MACCOBBIX SIBJICHUSX.

* B noBceaqHeBHOM KM3HU U MPHU U3YYEHHHU JPYTUX NMPeIMETOB:
* OIIEHWBATh KOJMYECTBO  BO3MOXKHBIX BApUAHTOB METOJIOM Mepedopa;

* HMMETh MPEACTABICHHUE O POJIM MIPAKTUYCCKU JOCTOBEPHBIX U MaJOBEPOSATHBIX
COOBITHIA;

¢ CpaBHHUBATb OCHOBHBIC CTATUCTHYCCKHUC XaApaKTCPUCTUKHU, IMOJIYYCHHBIC B
IMponeccce pCUICHUA HpPIKJIElI[HOfI 3aa4i, N3YUYCHUS PCAJIbHOIO ABJICHUA,

¢ OHOCHHUBATH BEPOATHOCTH PCAJIbHBIX COOBITHH U SIBJICHUH B HECJIOXHBIX
cuTyanusx.

TexkcTOBBIC 3a1a9H
* PemaTh HECIOKHBIE CHOKETHBIC 3a7]a4M Pa3HbIX THIIOB Ha BCE apu(PMETHICCKUE
JICHCTBUS,

* CTPOUTH MOJENb YCIOBUS 3aJayd (B BHUJAE TaOJMIBI, CXEMbI, PUCYHKa), B
KOTOpOI N1aHbl 3HAYEHMs JABYX M3 TPEX B3aUMOCBS3aHHBIX BEJIMYMH, C LIEJBIO IOUCKA
pElLIeHUs 3a/1a4;

* OCYHICCTBJIATH CII0CO0 MOMCKa peicHuA 3aaadrd, B KOTOPOM pPaACCYXKICHUC
CTPOUTCA OT YCIIOBUA K Tp€6OBaHI/II-O nJIn OT Tp€6OBaHI/I$I K YCJIIOBHIO;

¢ COCTaBJIATH IJIAH PCHICHUA 3a1a4U,
® BBIACIIATD OTAllbl pCHICHUA 3a1a4H,

* HUHTCPIPETUPOBATH BBIYUCIIUTCIBHBIC PE3YNILTAThl B 3adaduc, HCCICO0BATH
MOJIYYCHHOC PCUICHUC 3a/1a1H,



* 3HATh pa3IMuMU€ CKOPOCTEeW OOBEKTa B CTOSUYEH BOJE, MPOTHB TEYEHHUS U IO
TEUEHHIO PEKHU;

* pemarh 3a/1a4u Ha HAXOXK/IEHHWE YaCTH YUCJIA U YKUCJIa TIO0 €T0 YacTH;

* pemiarh 3aJadyd pa3HbIX THUNOB (HAa pabOTy, Ha MOKYNKH, Ha JIBUKEHUE),
CBSI3BIBAIOLINX TPU BEJIMYMHBI, BBIACIATH 3TU BEJIUYMHBI U OTHOLIEHUS MEX]y HUMU;

* HAxXOAWThb MPOLEHT OT YHCIa, YUCIO IO MPOLEHTY OT HEro, HaXOAMTb
IPOLEHTHOE OTHOILLIEHUE ABYX YHCEN, HAXOAUTH IPOLIEHTHOE CHIXKEHHUE WU MPOLIEHTHOE
HOBBIIICHNE BEJINYNHBI;

* pelaTh HECJIOXKHBIE JIOTHYECKHUE 3a/1a4l METOJIOM PacCyXKJICHUI.

* B noBceqHeBHOW KU3HM U NPH U3YYCHUH APYIUX
NpeAMeTOB:

* BBIABUIaTh THUIOTE3bl O BO3MOXHBIX IMPEAEIbHBIX 3HAYEHUSAX HCKOMBIX
BEJIMYUH B 3a/1a4e (AenaTh MPUKUIKY)

HarasinHasi reomerpus.
I'eomerpuueckue purypni

* OmnepupoBarh Ha 0a30BOM YypOBHE MOHATUAMH: (QUTypa, TOUKa, OTPE3OK,
npsiMasi, Jyd, JOMaHas, yroj, MHOTOYTOJbHUK, TPEYTrOJbHHK H YETHIPEXYTOJbHHUK,
MPSIMOYTOJIBHUK U KBAJIpaT, OKPY>KHOCTh U KPYT, MPSIMOYTOJIbHBIN Mapasuiesienune, Kyo,
mrap. M300paxaTh u3ydaeMble GUTYPHI OT PYKH U C TOMOIIBIO TUHEHKH U ITUPKYJISL.

* OIepupoBaTh Ha 6a30BOM YpOBHE MOHITHIMHU T€OMETPUUECKUX DUTYD;

* U3BJIEKATh MH(POPMALIUIO O TEOMETPUYECKUX  (PUTYypax, MPECTABICHHYIO Ha
YepTekKax B ASBHOM BUJIE;

* TMPUMEHSTH JUIS PEHICHHs 3a7a4 TeOMeTpHUIecKe (PaKThl, €CIH YCIOBHS HX
MIpUMEHEHHUs 3aJ]aHbl B IBHOU (hopme;

* pelaTh 33/Ja4d Ha HAXOXJEHHWE T€OMETPUUYECKUX BEIUYMH 10 00pas3liaM Wiu
aNrOpUTMaM.

B noBceHeBHO KM3HU M NIPU U3YYEHUH JAPYTHX MPeAMETOB
* peuiaTh NPAKTUYECKUE 3a/1a4 C IPUMEHEHUEM MPOCTEHIINX CBOMCTB (Uryp.

. UCIIOJIb30BAaTh CBOMCTBA TEOMETPUUECCKUX (DUTYp ISl pEIIICHHS TUTIOBBIX
3a71a4, BOBHUKAIOIIUX B CUTyallMsX MOBCEAHEBHOM KHU3HU, 3a/1a4 MPAKTUYECKOTO
COJICpKAHUS.

HN3MepeHusi U BIYUCIEHUSA

* BBINOJHATh HW3MEPEHHE [JIMH, PACCTOSHWU, BEJIWYHWH YIJOB, C IOMOIIBIO
WHCTPYMEHTOB JIJII U3MEPEHUN JUTHH U YTJIOB;

* BBIYHCIIATH TUIOMIATN TPIMOYTOJIBHUKOB.
B noBceHeBHO KM3HHU ¥ MPU U3YYEHUH JPYTUX NPeIMETOB:

* BBIUKCIIATH PACCTOSIHUS HAa MECTHOCTH B CTaHAAPTHBIX CUTYyalUsiX, IUJIOLIAIU
MPSIMOYTOJIbHUKOB;

* BBINOJIHATH MPOCTEUIINE TOCTPOEHUS M U3MEPEHHs] Ha MECTHOCTH,
HEOOXOIMMBIEC B peaTbHON KU3HHU.
OTHOmIEeHNs



* OIEepUpPOBATH HA OA30BOM YPOBHE MOHATUSIMU: PABEHCTBO (PHUTYp, paBHBIC
¢burypsl, paBeHCTBO TPEYTOJIbHUKOB, MAPAIIEIbHOCTD MPSIMBIX,
MEPIECHANKYISPHOCTD NPSIMBIX, YTJIbl MEXKY MPSAMBIMU, IEPIICHAUKYIISAP, HAKIOHHAS,
MIPOEKIIUSL.

* HCHOJIb30BaTh OTHOIIEHUS ISl PEIICHHS MPOCTEUIINX 3a/1a4, BO3HUKAIOIIUX B
peaNbHOM )KU3HU.

I/I3Mepe}mﬂ U BBIYHMCJICHUSA

* BBIIOJHATH HU3MCPCHUC [JINH, paCCTOHHI/Iﬁ, BCJIMYMH YIJIOB, C IIOMOIIBIO
HHCTPYMCHTOB JIA H3MepeHPII>i JJIMH U YTJIOB,

* OpUMEHATH (OPMYJIBI IEPUMETPA, TUIOMAAN U 00beMa, TUIOIIAIU TOBEPXHOCTH
OTAEJNBHBIX MHOTOTPAHHUKOB IPHU BBIYHUCICHUSAX, KOrJa BCE JAHHBIE HMEIOTCS B
YCJIOBUHY;

* TpuMeHATh Teopemy [ludaropa, 6a30BbIe TPUTOHOMETPUICCKUE COOTHOIICHUS
JUTST BEIYUCIIEHUSA JUTAH, PaCCTOSIHUM, IUTOMAJICH B MPOCTENIINX CIydasix.
B noBceqHeBHOM KM3HU ¥ NIPH U3YYEHHH IPYTrUX MpeIMeTOB

* BBIYUCIATH PACCTOSHUS Ha MECTHOCTH B CTAHJAPTHBIX CUTYalMsX, TUIOMIAAN B
OPOCTEUIINX CIydasiX, MPUMEHITh (OPMYNIBI B TMPOCTEHUIIUX CHUTyalusiX B
IMOBCEIHEBHOM KU3HU.

* TeOMETpUYECKHE TIOCTPOCHHUS: H300paxkaTh THUIIOBBIC IUIOCKHE GUTYPBI H
¢Gburypsl B IpoCTPaHCTBE OT PYKH U C TOMOIIbIO UHCTPYMEHTOB.

* BBINOJHATH IPOCTEHUIINE TOCTPOCHUS HA MECTHOCTH, HEOOXOIMMBIE B PEAJIbHOM
KU3ZHU.
I'eomeTpuyeckue npeodpazoBaHus

* CTPOUTH PUTYpPY, CAMMETPUYHYIO JaHHON (UTYype OTHOCUTEIBHO OCH U TOUYKH.
B noBceHeBHOI JKM3HU M NIPU U3YYEHUH APYTHX MPeAMETOB

* pacro3HaBaTh JBIKEHUE 0OBEKTOB B OKPYKAIOILIEM MHUPE;

* pacrno3HaBaTh CHMMETPHUYHBIE GUTYPHI B OKPYKAIOIIEM MUDE.
BekTopbl 1 KOOPAUHATHI HA MJIOCKOCTH

* OmepupoBaTh Ha 0a30BOM YypOBHE MOHATHSMHU BEKTOp, CyMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOPA HA YHUCIIO, KOOPAUHATHI Ha IUIOCKOCTH;

* OMpenesnsTh MNPUOIMKEHHO KOOpJAMHATBl TOYKM MO €€ HU300pa)KeHUI0 Ha
KOOPAMHATHOM MJIOCKOCTH.
B noBcexHeBHOI KM3HU M NIPU M3YYEHHUH APYIUX NIPeAMETOB
UCIIOJIB30BaTh BEKTOPBI IS PEILICHUS IPOCTEUIINX 3a1ad  Ha ONPEEIECHUE CKOPOCTH
OTHOCHUTEJIBHOTO JIBU)KEHUSI.
HUcTopuss MaTeMaTHKH
* OINHUCHIBATH OTJACJIBHBIE BBIJAIOIIAECS pPE3YyJbTaThl, IIOJIYyYEHHBIE B XOJE
Pa3BUTHUS MaTEMATUKU KaK HAyKH;

* 3HAThb NPUMEPbl MATEMAaTHYECKUX OTKPBITUM M HMX aBTOPOB, B CBA3U C
OTEYECTBEHHON U BCEMUPHOU UCTOPUEH.
MeToabl MAaTEMATHKH

* BBIOMPATH MOAXOASIINN U3YYCHHBIA METOJI JJISI PEIICHUST M3YYCHHBIX THUIIOB



MAaTEMAaTHYCCKHUX 3a1a4,

¢ MNPUBOJAHTH IIPHUMCPBI MATCMATHYCCKUX SaKOHOMepHOCTeﬁ B 01<py>1<a}01ueﬁ
JICMCTBUTEIILHOCTH U IIPOU3BCACHHUAX UCKYCCTBA.

BbInyCKHUK NOJYYHT BO3MOKHOCTh HAYYNTHLCH B 6-9 Kiiaccax (171s o0ecrnedeHus
BO3MOKHOCTH YCHEIIHOTO MPO/I0JI:KeHNsI 00pa30oBaHus HA 0230BOM M YIJ1y0JI€HHOM
YPOBHSIX)

JJIeMeHThI TEOPMH MHOKECTB M MATEMATHYECKOH JTOTHKH

OmepupoBaTh’ MOHATHSAMI: MHOXCECTBO, XapaKTEPHCTHKH MHOXCCTBA,
AIIEMEHT MHOKECTBa, IMYCTOE, KOHEYHOE M OECKOHEUHOE MHOXKECTBO, MOJIMHOXKECTBO,
MPUHAJICKHOCTD,

* ONpeAeNsATh MPUHAUICKHOCTh JJIEMEHTa MHOMXKECTBY, OOBEIUHEHUI0 U
MIEPECECYEHUI0 MHOKECTB; 3aJaBaTh MHOKECTBO C IOMOIIBIO NEPEUUCIEHUS IJIEMEHTOB,
CJIOBECHOTO OMHMCAHUSI.

B noBcexHeBHOI JKM3HU M NIPU U3YYEHUH JAPYTHX MPeAMETOB

* pAacmo3HaBaTh JIOTHYECKU HEKOPPEKTHBIC BHICKA3bIBAHMS;

* CTPOUTH LIETIOYKH YMO3AKIIOUEHN Ha OCHOBE MCIIOJIb30BAHUS IIPABUJI JIOTUKH.
Yucaa

* ONEepUpOBaTh NOHATUSMH: HATYpaJIbHOE YMCIIO, MHOXECTBO HATypalbHBIX
Yrcell, 1eJI0€ YHCIIO0, MHOKECTBO IIENBIX uuceld, OObIKHOBEHHas ApoOb, IecATUYHas
JpoOb, CMEIIIAHHOE YHUCJIO0, PAlMOHATBHOE YHCIIO, MHOXKECTBO PAIIMOHAIBHBIX YHCEII,
reOMETPHUYECKasi MHTEPIIPETAIlMs HATYPaIbHBIX, IETBIX, PAIIMOHAIBHBIX;

® IMOHUMATh U OOBICHITH CMBICT MO3UILIMOHHON 3aIliCHU HaTypaJIbHOI'O 4YHCJia,

® BBIIIOJIHATE BBIYHUCICHHA, B TOM 4YHCIC C HUCIIOJIB30BAHUCM TIPUCMOB
palrOHAJIbHBIX BBIQHCHGHHﬁ, 000CHOBBIBATH AJITOPUTMBI BBITIOJTHCHHA ﬂeﬁCTBHﬁ;

*  HCIOJIb30BaTh MPHU3HAKU JEIUMOCTH Ha 2, 4, 8, 5, 3, 6, 9, 10, 11, cymmbI 1
MIPOU3BE/ICHUS YHCEN MPU BBHITIOJHEHUH BBIYMCICHUN U PEIICHUH 3a/1ad, 000CHOBHIBATH
MPU3HAKH JICITMMOCTH;

° BBIIIOJIHATE OKPYIJTICHHUC PAIXMOHAJIBHBIX YHUCCII C 3aI[aHHOI7I TOYHOCTBIO,

° yrnopsaaoduBaTtb 4YucCiia, 3allMCAHHBIC B BHUJC OOBIKHOBEHHBIX M JACCATUYHBIX

« n"axoauth HOJl 1 HOK uucen u ucnosib30BaTh UX IPH PELICHUHU 3a/1a4;

. ONEPUPOBATH MOHATHEM MOAYJIb YHMCIIA, I€OMETPUYECKas HHTEpIpETalns
MOJYJISl YU CIIA.
B noBceHeBHOI KM3HU M NIPU M3YYEHUH JAPYTHX MPeAMETOB

* TIPUMEHATh NpaBWIa  NPUOJMKEHHBIX  BBIUMCICHUN TNpU  PEIICHUU
NPAKTUYECKUX 3a/1a4 ¥ pEeUIeHUH 33/1a4 JPYTuX y4eOHBIX MPEeIMETOB;

* BBINOJHATH CPABHEHHE  PpE3yJbTATOB  BBIYMCICHWM IIPU  PEIICHUHU
NPAaKTUYECKUX 33]a4, B TOM YHCJe MPUOIMKEHHBIX BBIYHCICHHIH;

2 311ech | J1ajiee - 3HATh ONPE/IEICHHE TIOHSTHS, YMETh MOSCHSTH €I0 CMBICI, YMETh HCIIONB30BATh MOHATHE H €ro
CBOWCTBA NPH MTPOBEACHUH PACCYKICHHH, TOKAa3aTeIbCTB, PEIICHUH 3a1a.



*  COCTaBJISITh YHCIIOBBIE BBIPAXKEHUS W OLIEHWBATh MX 3HAYEHUS MPU PELICHUH
MPAKTUYECKUX 3a/1a4 U 3a7a4 U3 IPYruX y4eOHBIX MPEeIMETOB.
YpaBHeHUs U HEPABEHCTBA

e OnepupoBaTh MOHSATUSIMH: PABEHCTBO, YKCIOBOE PABEHCTBO, YypaBHEHUE,
KOPEHb YPABHEHUS, PEIIEHUE YPAaBHEHUS, YUCIOBOE HEPABEHCTBO.
CTaTuCTHKA U TeOPUS BEPOATHOCTEl

* OnepupoBaTh MOHSATHUSMHU: CTOJOYATHIE U KPYTOBHIE AMArPaMMBbI, TaOIHIIBI
JAHHBIX, cpesiHee apudMeTHuIecKoe,

*  U3BJEKaTh, HHPOPMAIIHIO, TTPEICTABICHHYIO B TaOIUIaX, HA AUarpaMmax;

*  COCTaBJIATH TaOJHIIBI, CTPOUTH AUArPaMMbl HA OCHOBE JaHHBIX.
B noBcegHeBHOI KU3HHM M IPH U3YYEHUH PYTUX NMPeIMeTOB

* U3BJEKaTh, HWHTEPIPETUPOBATH M  NPeoOpa3oBbIBATH  HMHPOPMAIIHUIO,
Ope/ICTaBICHHYI0 B Ta0dHWIlaX W Ha JuarpaMMax, OTpPaKalolllyl0 CBOWMCTBa U
XapaKTEPUCTUKH PealbHBIX MPOIIECCOB U SABJICHUM.
TexcroBble 3a1a4u

* Pemars mpocThie W CIOXKHBIE 3a/ladyd pa3HBIX THIIOB, a TaKXKe 3a7aud
MOBBIIIICHHOW TPYAHOCTH;

*  HCIOJIb30BaTh Pa3HbIC KPATKUE 3aMMCU KaK MOJENN TEKCTOB CJIOXKHBIX 3aja4
JUTSI TIOCTPOEHUSI TIOMCKOBOM CXEMBI U PEIlIeHUs 3a/1ay;

* 3HaTh W NMPUMEHATH 00a crocofa MOoucCKa pemeHus 3aaad (0T TpeOoBaHUS K
YCJIOBHIO U OT YCJIOBHUS K TpeOOBaHHUIO);

® MOJICIIMPOBATb PACCYXXKIACHUA IIPHU ITOUCKEC PCIICHUA 3a1a4 C IIOMOIIBIO rpa(b-
CXCMBbI,

° BBIACIIATH 3TAIbl pCIICHUA 3aJa4 U COACPKAHUC KAXKIOTO dTalla,

*  UHTCPIPETUPOBATH BBIYHUCIMTCIBHBIC PE3yJbTaThl B 3ajJaye, HCCICI0BATh
MOJIYYEHHOE pelIeHUE 3aa4u;

*  aHAJTU3HUPOBATh BCEBO3MOXHBIC CHUTYAIlMH B3aMMHOTO PACIIOJIOKCHHS IBYX
00BEKTOB M W3MCHECHHE WX XapPAaKTCPUCTHUK TPHU COBMECTHOM JBWXCHHH (CKOPOCTD,
BpEMSI, PACCTOSIHUE) TIPH PEUICHUH 3a]1a4 Ha JIB)KCHHE JIBYX OOBEKTOB KaK B OJHOM, TaK
U B IPOTUBOTIOJIOKHBIX HAMIPABJICHUSIX;

*  HCCJIENI0BAaTh BCEBO3MOXKHBIC CHTYAI[MH MPH PEIICHUM 33714 Ha JBUKCHUE T10
peKe, paccMaTpuBaTh Pa3HbIC CHCTEMBI OTCUCTA,

e pemiath pazHOOOpa3HbIE 33741 «HA YACTH,

* pemiatb U OOOCHOBBIBATH CBOE PEIICHUE 3a7ad (BBIACISITH MaTEMaTHYCCKYIO
OCHOBY) Ha HAaXOKJCHHE YaCTH YKCIa U YUCJIa TI0 €r0 4acTH Ha OCHOBE KOHKPETHOTO
CMBICTa 1po0u;

*  0CO3HaBaTh U OOBSICHATH WACHTUYHOCTH 3a/1a4 Pa3HBIX TUIIOB, CBA3BIBAIOIINX
TPU BEJIMYMHBI (HAa pabOTy, Ha MOKYIKH, HA JBUYKEHUE); BBIACIATH 3TU BEJIUYUHBI U
OTHOLICHHUS] MEXAY HUMH, NPUMEHITh MX MpPU pPEHIeHUH 3aJad, KOHCTPYHUPOBAThH
COOCTBEHHBIE 337]a41 YKa3aHHbBIX THUIIOB.
B noBcegHeBHOI KU3HHU M IPU U3YYEHUH IPYTUX NPeIMeTOB

*  BBIICJATHh IPU PELICHUU 33/1a4 XapaKTEPUCTUKH pacCMaTpUBaeMOM B 3ajaye
CUTyalluH, OTIMYHBIE OT peajgbHbIX (T€, OT KOTOpPBIX a0CTparupoBaJIUCh),
KOHCTPYUPOBATh HOBBIE CUTYyAalMU C YYETOM 3THUX XapaKTEPUCTUK, B YACTHOCTHU, NPHU
pElIeHNH 3a/1a4 Ha KOHIIEHTPAIlMH, YYUTHIBATH IJIOTHOCTh BEIIECTBA;



* pemiatb M KOHCTPYHMPOBaTh 3a/layd Ha OCHOBE PACCMOTPEHHUS pPEaTbHBIX
CUTYallUii, B KOTOPBIX HE TPeOyeTCsl TOUHbIN BBIYUCIUTENIbHBIN pe3ybTaT;

° peliaTh 3aga41 Ha ABWIKCHHUC I10 PCKC, paCCMATprBaA Pa3HbIC CUCTCMbI
OTCUCTAa.

Harasgnasi reomeTpus, reoMeTpust
I'eomeTpuyeckue Gurypsi

* U3BnekaTp, MHTEPIPETUPOBATH U MPEOOPa3OBbBIBaTH HHPOPMALUIO O
reoMeTpruecKuX (pUrypax, npeAcTaBlICHHYIO Ha YePTEXKaX;

* u300pakaTh H3ydaeMble (GUTYPHl OT PYKH M C TIOMOIIbIO KOMITbIOTEPHBIX
UHCTPYMEHTOB.
H3mepennsi u BbIYHCTEHUS

*  BBINIOJIHATh M3MEPEHHUE [IJIMH, PACCTOSIHUM, BEJIMYUH YTIJOB, C TOMOIIBIO
MHCTPYMEHTOB JUJISl U3BMEPEHU IJIUH U YIJIOB;

*  BBIYUCIATH TI0IIA A MPSIMOYTOJIbHUKOB, KBaJpaToB, 00BEMBI
NPSIMOYTOJIBHBIX MapajuIeNenuneoB, KyOOB.
B noBceHeBHOI KM3HU M NIPU U3YYEHUH JAPYTUX MPeAMETOB

*  BBIUHCIATH PACCTOSIHUS Ha MECTHOCTH B CTaHAAPTHBIX CUTYaIUsX, IUIOIIAJAN
Y4aCTKOB MPSIMOYTOJIbHOM (hOpMBI, 00bEMBI KOMHAT;

* BBITNIOJHSATH MIPOCTEHIIINE MOCTPOSHUSI HA MECTHOCTH, HEOOXOMMBIE B PEAIbHOM

KU3HH;

*  OILICHUBAThH Pa3MePhl PeabHBIX 00BEKTOB OKPYKAIOIIETO MHUPA.
UcTopust MaTeMaTuKH

. XapakTepu3oBaTh BKJAQJ BBIIAIONIMXCS MaTEeMaTHKOB B  pa3BUTHE
MaTEeMAaTHK{ U UHBIX HAYYHBIX 00JIacTeil.

C yuerom TpeboBanuit OI'OC OOO wuzyyeHue mnpeaMeTHON obnactu
«MartemaTuka»  JaeT  BO3MOXKHOCTh  OOy4arolmMMcs  JOCTHYb  CIEAYIOLINX
METaInpeIMETHBIX U JUYHOCTHBIX PE3y/IbTaTOB PA3BUTHS:

« METAIIPE/METHBIE:

* [epBOHAYaJbHBIE MpEACTaBICHUS 00 HMJEAX M O METOJaX MaTeMaTUKHU Kak
YHUBEPCAJIBHOM S3BIKE HAYKH M TEXHUKH, CPEJCTBE MOJAEINPOBAHMS SBICHUN
U TIPOIIECCOB;

* yMEHHUE BHUJIETh MaTEMaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHON CUTYaIH
B JPYTUX AMCUMIUIMHAX, B OKPYKAIOIIEH KU3HU;

* yMEHHE HaxOJUTh B PA3IUYHBIX HMCTOYHUKAX HHPOPMAIUIO, HEOOXOIUMYIO
JUISL peIlieHUsT MaTeMaTHYeCKHX MpoOsieM, MpEeACTaBIATh €€ B MOHSITHOU
¢dopme, MpUHUMATH pELIEHHE B YCIOBHMSIX HEMOJIHOM MM W30BITOYHOH,
TOYHOM M BEpOSITHOCTHON MH(POPMAIINK;

* yMEHHUE MOHUMATh M HCIOJIb30BaTh MAaTEMaTHYECKUE CPEJCTBA HATJISAHOCTH
(rpaduku, guarpaMMmbl, TaOMUIBL, CXEMbl M Jp.) IS WUIIOCTpPAlUH,
MHTEPIIpETAUH, apIyMEHTaLlUN;

* yMEHHE BBIABUIaTh THIOTE3bl MPH PEIICHUH Y4eOHBIX 3aaad, MOHMMATh
HEO0OXOJIMMOCTh MX MTPOBEPKH;

* yMEHHE MPHUMEHATh WHAYKTUBHBIE U JEAYKTUBHBIE CIIOCOOBI pacCyKICHH,
BUJIETh Pa3/INYHbIE CTPATETUU PEILEHUS 3a/1a4;

* T[OHMMaHUE CYU[HOCTH  QJITOPUTMUYECKUX  MpEANUCaHUl U yMEHHH
JEHCTBOBATh B COOTBETCTBUU C MPEUIOKEHHBIM aIrOPUTMOM;



* YMEHHE CaMOCTOSATENIbHO CTaBUTh LI€JIM, BBHIOMPATh U CO3/1aBaTh AJITOPUTMBbI
JUISI pelieHns y4eOHbIX MaTeMaTUYeCKUX NpooieM;

* YMEHHME IUIAHUPOBATh U OCYIIECTBISATH JEATEIbHOCTh, HAMPABICHHYIO Ha
pEeILIEeHKE 3a]1a4 UCCIIE0BAaTEbCKOTO XapaKTepa.

JIMYHOCTHBIE

*  yMEHHE SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOU MBICJIH B YCTHOM M MUChbMEHHOMN
peuH, MOHUMATh CMBICJ MOCTABIICHHOW 3aJlaud, BBICTPAUBATh apryMEHTAIIHIO,
MPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI,;

* KPUTUYHOCTb MBIIUICHUS, YMEHHE DPACIO3HaBaTh JIOTUYECKH HEKOPPEKTHBIC
BBICKA3bIBAHUS, OTJINYATh TUIIOTE3Y OT (aKTa;

* TMpEICTaBICHHE O MaTeMaTU4YeCKOW Hayke Kak cdepe uemoBedecKon
NEeSTENbHOCTH, 00 dTamax ee pa3BUTHUA, O €€ 3HAYUMOCTU [IJISi Pa3BUTUS
MBUIA3AIUY;

* KpPEAaTUBHOCTh MBILNUJICHHS, WHUIMATHBA, HAXOJAYMBOCTb, AKTHUBHOCTH MPHU
pelIeHNN MaTeMaTH4YEeCKUX 3a/1a4;

* YMEHHE KOHTPOJHUPOBATH MPOIECC W PE3yJbTaT y4eOHOW MaTeMaTH4EeCKOM
JIEATENBHOCTH;

*  CIMOCOOHOCTh K IMOIIMOHATHHOMY BOCIPHUSATHIO MaTeMaTHUYECKHX OOBEKTOB,
3a71a4, PEUICHUHN, PACCYXKICHUH.

B noBceHeBHOI KU3HHU M IPU U3YYEeHUH PYTUX NMPeIMETOB:
*  OIICHUBATH PE3yJbTATHl BBIUYMCICHUU MPU PEIICHUH MPAKTUUCCKUX 3a/1a4;
*  BBINOJHITH CPABHEHHUE YHCENl B PEAIbHBIX CUTYAIUsX;
*  COCTaBJISTh YUCJIOBBIC BBIPAKEHUS MPU PEIICHUU MTPAKTUUECKUX

Il. Conep:xxanue yyed6Horo kypca B 6-9 kiaaccax

IIpu3Haku 1e1uMoCTH

Henutenmu u kparasie. Ilpusnakm genumoct Ha 2, Ha 5 u Ha 10. Ilpusnaku
JeIuMOCTH Ha 3, Ha 9. PemieHue NpakTHYECKUX 3aJad C NPUMEHEHHEM MPU3HAKOB
JEITUMOCTH.

JecsiTHYHBIE APOOU. YMHOKeHHE U JIeJIeHHe JeCATHYHBIX Apodei

YMHOXKEHUE NEeCATUYHOU JpoOM Ha HATypabHOE YUCIO. YMHOXKEHUE NEeCATHUHOU
npobu Ha 10, 100, 1000 YMmHOXeHHE AecaTuyHoM Apoou Ha 0,1, 0,01, 0,001 YMHOXEHHE
NECATUYHBIX Jpo0Oeil. [lenenune necsatuuHoi npoOu Ha HarypaibHOe uucio. JleneHue
necatuaHoi apobu Ha 10, 100, 1000. enenue necstuunoi npodbu Ha 0,1, 0,01, 0,001.
Jenenue necsatuanbix apobeit. [IpakTuueckue 3a1auu Ha IEJICHUE C OCTATKOM.

Tabauubl M 1MArpaMMbl

Cronbuarbie auarpammbl. M3Bneuenue mHpoOpMaluuy W3 CTONOYATOW JUArpaMMBI.
N3006paxkenue cToaduaToil 1uarpaMm 1o YUCIOBBIM JAHHBIM.

deaumocts yuces

[Tpocteie u cocraBHble uymcna. Pemero Oparocdena, Tabmuia MPOCTHIX YHCEN.
Pa3noreHne uncia Ha IpOCThIE MHOXKHUTEIH.

Jpodu ¢ pa3HbIMM 3HAMEHATEJISIMH

OcHoBHOE cBOiCTBO ApoOu. Cokpamienune ApoOeit. Hanbonbmmii o0muii nenuTensb,
HauMeHbIllee obmiee kpaTHoe. IlpuBeneHue napobet K HauMeHbIIeMy OOIIeMy
3HaMmeHaremnto. CpaBHeHUe ApooOeil ¢ pa3HbIMU 3HAMEHATEIIIMH.

CJii0:keHue ¥ BbIYMTAHUE Apo0eii ¢ pa3HbIMHU 3HAMEHATEISIMH

Cnoxenue apobell ¢ pa3HbIMH 3HAMEHATENAMU. Bbramtanue apoOeil ¢ pa3sHBIMU
3HAMEHATEISIMU.



YMHOKeHHe U 1eJleHue 00bIKHOBEHHbIX Jpo0eil
YMHOXeHHEe 0OOBIKHOBEHHBIX po0Oeit. Jlenenrne 0ObIKHOBEHHBIX ApOoOei. YMHOXKEHNE
CMEIIAHHBIX YKceln. JeleHne cMelanHbIX Yrcer. B3anMHO npocThie Yncia.
OTHOmIEHNs, TPONOPIHU
OrtHomienue nByX uyucel. Macmrtad Ha miuaHe u Ha kaprte. [Ipomoprus. OcHOBHOE
cBoiicTBO  mpomopuuu. [lpsmas nponopuuoHanbHas — 3aBUcUMOCTb.  OOpaTHas
IIPONOPLUMOHAIbHAS 3aBUCUMOCTD. [I[puMeHeHne nponopuuil ¥ OTHOLEHUHN ITPU PEILIEHUHT
3anay. CpenHee apudmeTnueckoe yucen. Pemenne mpakTHYecKux 3a7ad ¢ IpUMEHEHHEM
cpenHero apudmerudeckoro. BelpaxkeHne oTHOILIEHUS! B MpolieHTax. Pemenue 3agau Ha
MIPOLCHTHI.
PanmnonanbHbie yncia
[lonoxurenpHble # OTpULATENbHbIE uyuciaa. Moaynb uyucna. llenble uwncna.
N300pakeHue panMoHaNbHBIX YMCEN HA YUCIOBOM KOOPAMHATHON mpsimoil. CpaBHEHUE
uenbix uncesl. CpaBHEHHE palMOHAIBHBIX uucen. OKpyriieHHe paluOHAIbHBIX YHCEIL.
MHO0keCTBO LeNbIX Yrcesn. MHOXeCTBO palliOHAIbHbIX YUCEN.
CJ10:keHre ¥ BbIYUTAHUE PALMOHAJIbHBIX YHCeJ
CiioxeHne palmoHaJbHbIX YKcell. BelunTanue palioHaIbHbBIX YHCE.
YMHOKeHHe U AeJIeHHe PAMOHAIbHBIX YHCel
YMHOXEHHE  palMOHaJIbHbIX  uucen.  JleleHWe  palMOHANBHBIX  YHCElL.
Apudmerndeckue 1eHCTBUS C pallMOHATIBHBIMUA YHCTIAMHU.
Harnsinnasi reomerpusi. Ucnosib30BaHue CBOWCTB reoMeTpUUYecKUX (puryp ais
pelieHus MPAKTHYECKUX 3a1a4
OKpyXHOCTb, KpYT U UX 3neMeHThl. J(nHa okpyxHocTu. [Imomans kpyra. Kpyroseie
nuarpammbl.  M3prneuenne wuHboOpManuu u3 KpPYroBbix guarpamm. IlpeacrtaBienue
3aBUCUMOCTA MEXIYy BelIWYMHaMHu B Bujae (opmyi. PemieHune mpakTUueckux 3aaad C
MPUMEHEHHEM MPOCTEUIIINX CBOUCTB (PUTyp
IlonsiTHE 0 pALIMOHAJILHOM 4YHCJIE.
[lepBuuHOE IpeACTaBIEHNE O MHOKECTBE PAlMOHAIBHBIX Yncen. JleicTBHs ¢
palOHATbHBIMU YHCIIAMHU.
Penrenne TeKcTOBBIX 32124
Enunnusl uamepenuii /nunsl, miomanm, o0bemMa, MacChl, BPp€MEHHU, CKOPOCTH.
3aBUCUMOCTH MEXAY €AMHUILIAMU U3MEPEHHS KaXKA0W BEIUUYMHBI. 3aBUCUMOCTH MEXKITY
BEJIMYMHAMHU: CKOPOCTh, BPEMS, PACCTOSIHUE; TPOU3BOIUTEIHLHOCTD, BpeMs, padoTa; 1IeHa,
KOJINYECTBO, CTOUMOCTb.
3anaun Ha Bce apuMeTHYeCKHUE AeHCTBUS
Pemenue TexcToBBIX 3amau apupmMeTrudeckuM crocobom. Hcmonbp3zoBaHue
TaOJIUII, CXEM, YepTexkKel, APYTUX CPEeICTB MPEICTABICHUS JaHHBIX MPH PEIICHUU
3a7a4H.
3anaun Ha ABHKeHHe, Pa00Ty M MOKYIKH
Pemienue HecnmoXkHBIX 3aJay  HA JIBUKEHHME B  NPOTHBOIOJIOKHBIX
HaIpaBJICHUSX, B OJJHOM HAIMpPABJICHUH, IBUKECHHUE MO PEKE MO TEYECHUIO U MPOTHUB
TeueHus. PemieHue 3amad Ha coBMecTHYIO paboty. Ilpumenenue npobeit mpwu
pELICHNUH 3a]1a4.
3agaum Ha YacTH, 101, IPOLEHTHI
Pemienue 3agay Ha HaxXOXAEHUWE YACTH 4YMCJIa M YHMCiIa MO €ro 4yactu. PenieHue
3a71a4 Ha MPOLEHTHI U 10M. [[puMeHenre nponopuuii npy peiieHuy 3aaad.
Jlornueckue 3aaum
Pelienre HECIOXKHBIX JIOTHUECKUX 3a/1au. PeuteHue noeuieckux 3a0ay ¢ noMowbio
epaghos, maobauy.



OcHOBHBIE METO/AbI pelleHUs] TEKCTOBBIX 3aaa4: apudmeTudeckuid, nepedop
BAPUAHTOB.

Harasignasi reomerpus

durypel B OKpyxaromeM wmupe. Harmsiguele npencraBieHuss o ¢urypax Ha
IJIOCKOCTH: IpsiMasi, OTPE30K, JIyY, YroJl, JOMaHasi, MHOTOYTOJIbHUK, OKPYXHOCTb, KPYT.
UeTbIpeXyroibHUK, MNPSIMOYTOJNBHUK, KBajpar. TpeyroiabHUK, 6udbl mpey2oibHUKOS.
Ilpasunvhvie mnozoyeonvHuku. V300pakeHHME OCHOBHBIX T'€OMETPUUECKUX QUryp.
Bzaumnoe pacnonoswcenue 08yx npsamMbIX, 08YX OKPYICHOCHMEU, NPAMOU U OKPYHCHOCHU.
JlnmuHa otpeska, moMaHou. Enunuiel nsmepenus minHbl. IlocTpoeHue oTpeska 3aJaHHOU
JummHbel. Buner yrios. I'pagycHas mepa yria. M3MepeHne W IIOCTPOCHHE YIVIOB C
MOMOUIBIO TPAHCIIOPTHPA.

[lepumerp MHOTOyrosNbHMKA. [loHATHE Momamy GUTYPHI; €IUHULBI U3MEPEHUS
wiomaau. [lnomanas npsmMoyronbHuKa, KBajgpaTa. [IpubimkeHHoe U3MepeHue IIomau
¢buryp Ha kietuatoit Oymare. Pasnosenuxue guzypoi.

Harnsguele — mpejacTaBieHuss O MPOCTPAHCTBEHHBIX  ¢urypax:  KyoO,
napajuleNienume];, npu3Ma, nupamuia, map, chepa, xkonyc, muauuap. HMzoOpaxeHue
IPOCTPAHCTBEHHBIX  Quryp. Ilpumepvr ceuenuti. Mnozoepannuku. IlpaunbHuvie
MHo2oepannuku. IIpuMepbl pa3BepTOK MHOTOI'PaHHUKOB, HWIMHAPA U KOHYCA.

[TonsiTne oObema; eauHUIBI o0bemMa. (OObeM MPSAMOYTOJIBLHOTO MapajuieNenumnesa,
kyOa. [Tonsitue o paBenctse ¢uryp. LlenTpanbHas, oceBas U 3epkanibHas CAMMETPUH.
N3o00pakeHne CHMMETPUYHBIX QUTYD.

Pemenue npakTuueckux 3ajad ¢ IPUMEHEHHEM MPOCTEUILINX CBOUCTB QUTYD.

HcTopust MaTeMaTuKH

llossnenue yugp, b6yxs, uepoenugos 6 npoyecce cuema u pacnpeoeieHus
npooykmos Ha Jlpesnem Bauoscnem Bocmoxe. Cesaze ¢ Heonumuyeckoti
pesonoyuell.

Pooicoenue wecmuoecamepuunoti cucmemol cuucienus. llosgnenue decamuunou

3anucu yucei.

Pooicoenue u pazsumue apugpmemuxu namypanouvix uucen. Ilosenenue Hyas u
ompuyamenbHulX Yuces 8 mamemamuxe opegnocmu. Ponv [uogpanma.
[ouemy (-1)(-1) = +17?
Hpo6u B BaBunone, Erunre, Pume. OTkpbiTHEe AecaTHUHBIX Apobeil. CTapuHHbIE
cucteMbl Mep. [lecsiTuunblie ApoOU M METpHUYECKasi CUCTEMa Mep.

Yucaa

PanyoHajabHbIE YHCJIa

MHO€eCTBO pallMOHANIbHBIX uncesl. CpaBHEHHE pallMOHATIBHBIX YHCE.
JlericTBUsA ¢ pallMOHAIBbHBIMU YKCIaMH. [IpencTaBiieHue palmOHAIBHOTO YUCiIa
JECATUYHON APOObIO.

HNppanuoHajbHbie Ynciia
[TonsTHE MppauMOHAIBHOTO yKcia. Pacno3HaBaHue uppauvoHaIbHBIX YHCEIL.
[Tpumeps! 1okazaTenbCcTB B anredpe. UppanmonanbHoCcTh uncia. [I[pumenenue B
reomeTpun. CpaBHEHUE UPPALMOHAIBHBIX YUCEN. MHOXECTBO JIEUCTBUTEIIBHBIX
YHUCEIL.

To:xknecTBeHHbIe MpeodpazoBaHusa. UnciioBbie 1 OyKBeHHbIE BbIPAKEHU S

BripaxkeHue ¢ nepeMeHHOW. 3HaueHue BblpaxkeHus. [loacTtaHoBka
BBIPAKEHUI BMECTO NIEPEMEHHBIX.

IleJsibie BhIpasKeHUs

CreneHp ¢ HaTypaJbHBIM TIOKa3zaTeleM U ee cBoiicTBa. IIpeoOpa3oBaHus
BBIPAYKEHUH, COICPKAIIMX CTEIICHH C HATypaJIbHbIM MMOKa3aTEIEM.



OpnouneH, MHorowieH. JleWcTBUA C OJHOWIEHAMH W MHOTOWICHAMHU
(cmokeHue, BbIYMTAHHME, YMHOKeHUe). DopMynbl COKpAUIEHHOTO YMHOXKECHHS:
pa3HOCTh KBaJpaTOB, KBaJpaT CyMMBbl M pa3HOCTU. Pa3noxeHune MHOrowsieHa Ha
MHOKUTEIN: BBIHECEHHE OOILIEro MHOXKHUTENId 3a CKOOKM, TpYIIUPOBKA,
npuMeHeHre QOopMyNl COKpallleHHOTO yMHOXeHus. KBaapaTHbI TpexusieH,
pa3noKeHre KBaIpaTHOTO TpeXusieHa Ha MHOKHUTEIH.

JIpoOHO-pannoHaIbHbIE BhIPAKEHUsI

CreneHp ¢ T1eNMBIM TIOKa3atedeMm. [IpeoOpa3oBaHue IpOOHO-JTMHEHHBIX
BBIDQKCHUW:  CIIOKEHHE, YMHOXKEHHE, JeJcHHe. AJjreOpanmveckas apoOb.
JlommycTUMBIE 3HA4YEHUS TEPEMEHHBIX B JPOOHO-PAIMOHAIBHBIX BBIPAKEHUSX.
Cokpaienue anredpanudeckux apooOeit. IlpuBenenue anreOpanueckux ApoOelt k
obmeMy 3HameHaTenmto. JleiicTBus C anreOpanueckuMu JpOOSIMH: CIIOKEHHE,
BBIUMTAHHUE, YMHOXKCHUE, JISIICHUE, BO3BEICHUE B CTCIICHD.

KBagpaTHble KopHUI

ApudmeTndyecknii KBaJpaTHBIM KOpeHb. IIpeoOpa3oBaHHE BBIPAKCHHM,
coZiepKaluX KBaJpaTHbIe KOPHU: YMHOXXEHHE, JI€JICHUE, BHIHECEHUE MHOXXHUTEIS
M3-TI0J] 3HAKa KOPHSI, BHECEHUE MHOKHUTEINS O] 3HAK KOPHSI.

YpaBHeHus u HepaBeHcTBa. PaBeHcTBa
Uucnosoe paBeHCTBO. CBONCTBA YHCIOBBIX PABEHCTB. PABEHCTBO C IEPEMEHHOM.

YpaBHeHusn

[lonssTne  ypaBHeHMss W  KOpHA  ypaBHeHus. llpencraBnenue o
pPaBHOCHIBHOCTH ypaBHeHuH. OOnacTh omnpeaeneHuss ypaBHeHHs (00JacTh
JOITYCTUMBIX 3HaYEHUHN TIEPEMEHHOM ).

JIuHeiiHOe ypaBHeHHe H ero KOPHM PellleHne MTMHEHHBIX yYpaBHEHUM.
KonuyecTBO KOpHEW JIMHEWHOro YpaBHEHHS.

KBanpaTHoe ypaBHeHHE H er0 KOPHH

KBagpartusle YpaBHEHUS. Henonnsie KBaJpaTHbIC YPaBHEHHSI.
JIMCKpUMHMHAHT KBaJpaTHOro ypaBHeHHs. @opmylia KOpPHEH KBaJIpaTHOIO
ypaBaenus. Teopema Buera. Teopema, obOpatHas Teopeme Buera. Pemienue
KBaJIpaTHBIX YPaBHEHWIl: HCIOJIb30BaHHE (OPMYJbl Il HAaXOXKJEHUS KOpHEH,
rpaduueckuii MeToJ pelleHHus, pa3joKEeHHWE Ha MHOXKHUTENIH, MoaA0op KOpHeH ¢
HCIIOJIb30BaHUEM TeopeMbl Buera. KonnyecTBo KOpHEN KBaJIpaTHOIO ypaBHEHHS B
3aBUCUMOCTM OT €ro JAMCKPUMHUHAHTA. bUKBajgpaTHble YypaBHEHMsS. YpPaBHEHMUS,
CBOJMMBIE K JUHEHHBIM U KBaJPATHBIM.

JIpoOHO-panMoOHAIbHbIC YPABHCHUSA
Pemenue mnpocredmmx apoOHO-TMHEHHBIX ypaBHeHMid. Pemenue apoOHO-
palMOHANIBHBIX YpaBHEHUN. METObI PELICHNS] YPABHEHUI: METO/IbI PABHOCHIIBHBIX
npeoOpa3oBaHMi, METOJ 3aMEHbI lepeMeHHOoH, rpadudeckuii Mmeroa. [Ipocreiimme
MppalMOHAJIBHBIE YPaBHEHUS.
OOpaTHasi NPONOPIHUOHATIBLHOCTH
CpoiictBa ¢pynkuuu. ['unepbona u ee rpadux.
IocienoBaTeIbHOCTHL M MPOIPECCUH
UucnoBas  mocienoBaTenbHOCTh. [Ipumepsl YUCIOBBIX
nocieoBarenbHocTe. beckoHeuHble nmocienoBaTenbHOCTU. ApupMeTHdecKas
IIPOTPECCUS U €€ CBOMCTBA.

Pernrenne TeKCTOBLBIX 33124
3agauu Ha Bce apudMeTHyecKue AeiCTBUSA



Pemenne TexcTOBBIX 33124 apudmeTndeckum crocodoom. Mcemnonb3oBanne

Ta6.]'II/IH, CXCM, qepTemeI?I, APYrux CpCaAcCTB IPCACTABICHUA JaHHBIX IIPU PCIICHUN

3a/1a4H.
3amauyu HA ABMKEHHE, PA00TY H MOKYNKH
AHanIn3 BO3MOXKHBIX CUTYallui B3aMMHOTO PACIOJI0KEHUs 00bEKTOB MPU UX

JABHXXCHHNH, COOTHOIIICHUA 00BEMOB BBIIIOJIHAEMBIX pa60T IIpun COBMECTHOM pa60Te.

3ajgaum HA YACTH, 10, MPOLEHTHI

Penrenue 3a1au Ha HAX0XICHUE YACTH YUCIIA M YUCIIA TI0 €T0 YaCTH.
Pemrenue 3a1a4d Ha poOLIEHTHI U 107U, [I[puMeHEHHE IPOTIOPIIHIA TTPH PEIICHUH
3aa4. OCHOBHBIC METOBI PEIICHHUS TEKCTOBBIX 3a/1a4: apu()METHUECKHIA,
anreOpanyecKui.

CraTucTuka v Teopusi BEepOSITHOCTEM.

Cratucruka

Tabnmuunoe u rpaduyeckoe NpeACTaBICHUE JAHHBIX, CTOJIOYATBHIE U
KPYroBbIC JHArpamMMbl, TpauKd, NPUMEHEHUE JuarpaMM W TpaduKoOB IS
OTHCAaHMsI 3aBUCUMOCTEN peabHbIX BETUYHH, U3BJIeUCHNUE HH(OpMAINN U3 Ta0JIHUII,
muarpamMM u rpadukoB. OnucarenbHble CTATUCTHUYECKHE IOKa3aTeld YHCIOBBIX
Ha0OpoOB: cpenHee apudpMeTHUecKoe, MeauaHa, HauOoJiblliee W HaUMEHbBIIEE
3HaueHusl. Mephl pacCeMBaHuUs: pa3Max, IMCIIEPCUs M CTaHIaPTHOE OTKJIIOHEHUE.
CnyuaitHast ”3BMEHYUBOCTh. 3MEHUMBOCTh TpU U3MepeHusx. Pemaromiye npasua.
3aKOHOMEPHOCTH B U3MCHUMBBIX BEIMYMHAX.

Cay4aiiHble cOOBITHA

CrnyuaiiHple OMBITHI (9KCIIEPUMEHTHI), dJIEMEHTApHbBIE CIydyalHble COOBITHS
(ucxonpl). BepodaTHOCTH »reMeHTapHBIX CcOOBITUH. COOBITHS B CIy4alHBIX
HKCIIEPUMEHTaX U OJarompusTCTBYIOIIME dJE€MEHTapHbIE COOBITHS. BeposTHOCTH
CIIy4aiHbIX COOBITHIA. OTBITHI ¢ PABHOBO3MOXHBIMU 3JI€MEHTAPHBIMU COOBITHSIMH.
Knaccudeckue BEpOSITHOCTHBIE OIBITBI C HCIOJIB30BAHUEM MOHET, KYOHKOB.
[IpencraBnenue coObITHI C MOMoOIIbIO Auarpamm Oisepa. [IpoTuBomnonoxHble
coObITHsA, OOBEIUHEHHE W TmepeceueHue cooObiTuil. [lpaBuno  croxxeHus
BeposTHocTell. CiyvaitHbiii BeIOOD. [IpecTaBiienne sKcriepuMeHTa B BUJIE JepeBa.
He3aBucumbie coObITHS. YMHOXKEHHE BEPOSTHOCTEH HE3aBUCHUMBIX COOBITHIA.
[TocnenoBarenbHble HE3aBUCUMBIC HUCIBITaHUA. lIpencraBieHue O HE3aBUCHUMBIX
COOBITHSIX B KU3HU.

JJ1eMeHTbl KOMOMHATOPUKH

[TpaBuio yMHOXEHHs, MEpEeCTaHOBKH, (akropuan uucia. CoueraHus U
yucno couerannii. Popmyna uncna coueranuil. TpeyronbHuk Ilackans. OnbiTel ¢
OOJNBIIMUM YHCIOM PAaBHOBO3MOXXHBIX JJIEMEHTAPHBIX COOBITHIA. Bprancinenue
BEPOSITHOCTEH B OMBITaX C MPUMEHEHHEM KOMOWHATOPHBIX (opmyn. WcnbiTaHus
bepuymmm. VYcmex u Heygada. BeposTHOCTH COOBITUH B CEpUM  UCTIBITAHUM
bepnymm.

CiyvaiiHble BeJIMYNHbI

3HAKOMCTBO CO CIyYallHBIMH BEJIMYMHAMH Ha MpPUMEpax KOHEYHBIX
JTIUCKPETHBIX CITy4yalHbBIX BEJIMYHMH. Pacnipenenenue BEPOSITHOCTEN.
Marematuueckoe oxkumanue. CBoiicTBa MaTeMaTHUeCKOro oxuaauus. [lonsatue o
3akoHe O0oJbIIMX unced. M3mepenue BeposiTHocTel. [IpuMeHeHre 3akoHa OONbIINX
yucesl B COIMOJOTMH, CTPaxOBaHWHU, B 3/IPaBOOXPAaHEHUHU, OOeCHeueHUun
0€30MaCHOCTH HACEIEHUs B UpE3BbIUYANHBIX CUTYAILIHUIX.

I'eomerpuuyeckue purypsl



@urypsl B reoMeTpUH U B OKPYKal0IeM MHpe
['eomerpuueckas ¢urypa. PopMuUpoBaHHE NPEICTABIECHUN O MeTanpeIMeTHOM
HNOHATHM «purypa». Touka, TUHHS, OTPE3OK, MpsAMAs, JIy4, JIOMaHas, IJIOCKOCTb, Yrod,
OMcceKkTpuca yria U €€ CBOWCTBA, BUIBI YIJIOB, MHOTOYTOJIBHUKH,  Kpyr.  OceBas
CUMMETPHUsSI T€OMETPUUYECKHUX QUTyp.
LlenTpanbHas CAMMETPUS TEOMETPUUECKUX PUTYP.
MHOroyroJibHuK
MHOroyrojJpHUK €ro 3J€MEHThl M CBONCTBA. BBINyKIbIE W HEBBIIYKIIBIE
MHOrOyrojJbHUKH. [lpaBunbpHple MHOrOyronbHUKu. TpeyronsHuku. Beicora,
MeauaHa, OWCCEeKTpuca, CpelHss JIMHUSA TpeyrojibHUKa. PaBHOOEIpEeHHBIN
TPEYrOJIbHUK, €ro CBOMCTBA M MPHU3HAKU. PaBHOCTOPOHHHMNM TpPEYIOJbHUK.
[IpstMOYTOJIBHBINM, OCTPOYTOJIBHBIN, TYIIOYTOJIbHBIN TPEYTOJIbHUKU. BHEIIHUE yIIIbI
TpeyrojpHuKa. HepaBeHCTBO TpeyroibHUKA.

YerpipexyronbHuku. Ilapamnenorpamm, poMO, HpsIMOYTOJBHHUK, KBajapart,
Tparnenusi, paBHoOeaApeHHast Tparenus. CBOWCTBAa M NMPU3HAKU MapajieIorpaMma,
poMba, IpSIMOYTOJbHUKA, KBAJApaTa.

OKpy:KHOCTB, KPYT

OKpyKHOCTb, KpYI', UX JJIEMEHTBHI U CBOMCTBA; LICHTPAJIBbHBIC W BIIMCAHHBIC
yrasl. KacaTtenbHass M cekymas K OKpPYXKHOCTH, HX CBOMCTBa. BmucanHble n
ONMCAHHBIE OKPYXHOCTH JUIsl TPEYTOJIBHUKOB, YETHIPEXYTOJIBHUKOB, MPAaBUIIBHBIX
MHOT'OYT'OJIbHUKOB.

OtHowenusi. PaBencrso ¢puryp

CBolicTBa paBHBIX TPEYTOJIbHUKOB. [IpU3HaKy paBeHCTBa TPEYTOJIbHUKOB.

ITapajie1bHOCTH PAMBIX

[Ipu3Haky u cBOMCTBA NapAJIEIBHBIX MPSAMBIX. AKCHOMA MTapaJuIeIbHOCTH
EBximmpa. Teopema ®aneca.

IlepnienauKkyJIsipHbIe IPSIMbIE

[Ipsimoit yron. Ilepnenaukyssip k npsmoil. Haknonnas, npoekuusi. CepeTnHHbBIN
NEPIEHIUKYIAP K 0Tpe3Ky. CBONCTBA M MPU3HAKU NEPIEHIUKYIISIPHOCTH.

ITonoOue
[TponopunonanbHble 0Tpe3ku, nogodue ¢uryp. IlogoOHbIE TpeyronbHUKU.
[Ipusnaku mogoOus.

B3auMHoOe pacmoJioxkeHue NpsiMor U OKPY’KHOCTH, ABYX OKPYKHOCTEH.

N3mepenus u BoruucieHns. BeJU4YHHBI.

[Tonstue Benmnuunsbl. {nuna. M3mepenue nnvunbl. EqUHUIBI ©13MEPEHUS TJIUHBI.
Benuunna yrna. I'panycHas mepa yria. [londarue o miomaam miockoi Gpurypsl u ee
cBoiicTBax. U3mepenue miomanei. Exuauiet uamepenus miomanu. [Ipeacrasnenue 06
o0wveme U ero cBoiictBax. M3mepenue oobema. Enqunuiel usmepenns o0beMoB.

WNHCTpyMEHTHI 1711 N3MEPEHUI U IOCTPOEHUI; U3MEPEHNE U BBIYMCIIEHUE YTJIOB,
JUTHH (paccTosiHui), momaneil. Tpuronomerpuyeckrue GyHKIIUA OCTPOTO
yria B MPSMOYTOJLHOM TPEyToibHUKE TpUroHoMeTpudeckue (GyHKIMHA TYIOTO YTIIa.
BrrunciieHue 371€MEHTOB TPEYTroJIbHUKOB C HUCHOJIb30BAHUEM TPHUTOHOMETPUYECKHUX
cooTHOHIEeHUH. POopMysbl IUIOMIAAM TPEYroJbHUKA, MapajuiesiorpaMmmMa M €ro
YAaCTHBIX BHUOB, ()OPMYJIBI JUIMHBI OKPY>KHOCTH W Iiom@aan kpyra. CpaBHEHHE U
Bhiuncienue rmomanei. Teopema Iludaropa. Teopema cunycoB. Teopema
KOCHHYCOB.

Paccrosinus

PaccrosiHue mexny Toukamu. Paccrosaue ot Touku 10 npsMon. Paccrosaue
MEXK1y TapajijieIbHbIMU MPSIMBIMH.



I'eomeTpuyeckue nocTpoeHus
['eomeTpuueckue MOCTPOEHUS AJIs WIUIFOCTPALIMU CBOMCTB T€OMETPUYECKHUX
¢uryp. UHCTpyMEHTHI AJI1 MOCTPOEHUI: LIMPKYJIb, IMHENKA, yronbHUK. [IpocTeiimme
HOCTPOCHMSI IUPKYJIEM U JIMHEHKOM: IOCTPOEHHE OMCCEKTPUCHI yTia, MEPIEHANKYIIApa K
IPSIMOM, yrja, paBHOTO JAHHOMY,
[TocTpoeHne TPEYroJIbHUKOB 10 TPEM CTOPOHAM, IBYM CTOPOHAM M YIUIy MEXKIY HHMH,
CTOPOHE U JBYM IIPWIEKAIIUM K HEH yriaaM. JleneHue oTpe3ka B JaHHOM OTHOILLICHHH.

JABumkeHU st

OceBas u LIeHTpaJIbHAasi CHMMETPUS, IOBOPOT U MapaJuIeNIbHBINA IEPEHOC.

BekTopbl M KOOPAMHATHI HA IJIOCKOCTH BekTOpbI

[TonsiTue BeKTOpa, NEUCTBUS HAJ] BEKTOPAMHU, UCIIOIH30BAHIE BEKTOPOB B (PU3HKE,
pa3yIokKEHNE BEKTOPA HAa COCTABIIAIONINE, CKAJISPHOE MPOU3BEACHUE.

Koopannartsl

OcCHOBHbBIE TTOHATHS, KOOPAUHATHI BEKTOPA, PACCTOSHUE MEXTY TOUKAMHU.
Koopaunatsl cepenunbl oTpe3ka. YpaBHeHus ¢puryp. [I[pumenenue BeKTOpoOB U
KOOPJIMHAT JJIsl PELICHUS TPOCTEUIINX F€OMETPUUECKUX 3a1a4.



III. TemaTuyeckoe NJIAHUPOBAHME

Ne n/m Tema KoanuectBo
Btopoii roa od0yuenus (6 kjiacc) 170
1. JlenuMocCTh HaTypaJibHBIX YHCEI 20
2. OOBIKHOBEHHBIE TPOOH 38
3. OTHOMIEHUs U TPONOPLUH 28
4, PanmonansHble YKciaa U JEUCTBUS HAJQ HUMHU 70
o. [ToBTOpEHUE U cucTemMarusalys yaeOHOro MaTepuala 14
136
Tpernii rog 00yuenus (7 kiaace ajaredpa)
1. JluneliHoe ypaBHEHHE C OJTHOU IMEPEMEHHOM 17
2. [lenbie BeIpayKeHUS 69
3. OyHKIMH 16
4, CucTtembl TMHEWHBIX YPaBHEHUN C ABYMS 23
NIEPEMCHHBIMU
5. [ToBTOpEeHUE U cructemaTu3aiys yaeOHOro MaTepuaa 8
136
YeTBepThlii 1o o0yuenns (8 kiacce ajaredopa)
1. PannonanbHbie BRIpOKEHUS 54
2. KBanparusie kKopHU. J{eHCTBUTENBbHBIC YHCTIA 30
3. KBagparHbie ypaBHEHUS 36
4, [ToBTOpEeHUE U cucTemMaru3alys yaeOHOro MaTepuaa 16
102
IsThiii rox o0yuenus (9 kiacc ajaredpa)
1. HepaBeHncTBa 20
2. KBanpatuunast QyHKIus 30
3. DneMEeHTHI TPUKIATHON MaTEMaTUKU 20
4, YucioBbI€ MTOCIEN0BATEIBHOCTH 20
5. [ToBTOpEHUE U cucTeMaru3alys yaeOHOro MaTepralia 12




I'EOMETPUA

Ne Tema Kosn4yectBo
n/n 4acoB

IepBoiii roa o0yuenus (7 kiaacc) 68
1. |IIpocreiimue reomeTpuueckre GUIrypbl U X CBONCTBA. 16
2. |TpeyronpHukmu. 17
3. [IlapamienpHble npsiMbie. CyMMa YIJIOB TPEYTOJIbHUKA 17
4. |OkpyXHOCTb U Kpyr. [ 'eomeTpruyecKkre moCTpOeHUs 16
5. |lloBTOpenue 2
68

Bropoii rog 00y4enus (8 kiacc)
1. |YeTbIlpexyroiabHUKU 24
2. |Ilmomans. [logobue TpeyroapHUKOB 10
3. |Pemenue npsMOyroiabHbIX TPEYTrOJIbHUKOB. 14
4. |Muoroyronsauku. [lnomaas MHOTOYTOJIbHUKA. 12
5. |IloBTOopenue u cucremaTusaius yueOHOro MaTepuana 8
Tpernii roa o6yuenus (9 kiaacc) 68
1. |PemnieHne TpeyrojbHUKOB 16
2. |lIpaBmiibHBIE MHOTOYTOJILHUKH 8
3. |/lexkapTOBbI KOOPAMHATHI. 11
4. |Bektopsl. 12
5. |'eomerpuueckue nmpeoOpa3zoBaHUs 13
7. |lloBTOpeHmne M cucTeMaTusaius y4eOHOro MmaTeprana 8

uToro




