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PabGouasi nporpamma
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YpoBenb o0yueHus:
OCHOBHOe 00111ee 00pa3zoBaHue
5 kaacc - 204 ygac.

6 kuaacc - 170 yac.

7 kaacc - 204 yac.

8 kuacc - 170 uac.

9 kaacc - 187ygac.
KoamnuecTBo yacoB (Bcero) 935

. Kanyi



HHosicuuTeIbHAA 3aNIMCKA
Pabouas mporpamma pa3paboTaHO B COOTBETCTBHH C:

- @eepallbHBIM TOCYAAPCTBEHHBIM 00pa30BaTeNbHBIM CTAaHAAPTOM OCHOBHOTO OOIIEro
oOpaszoBanusi, (yTBEpKJeH IpukazoM MuHHuCcTepcTBa OOpa3oBaHus W Hayku Poccuiickoi
Ddeneparuu ot «17» nekadbps 2010 r. Ne 1897),

- mnpukazoM MuHucTepcTBa oOpasoBaHusi M Hayku Poccuiickoit ®enepamum  OT
17.12.2010 rojaa Nel1897«0O06 YTBEPKJICHUHU beneparbHOTO roCyJ1apCTBEHHOT'O
00pa30BaTeNbHOTO CTaHAapTa OCHOBHOrO oOmero oOpa3oBaHus» (C W3MEHCHUSMU U
JIOTIOJTHCHUSIMH )

- Yerabom MBOVY «Kanyiickas cpeHss MKoJa»;

- ObpasoBarenbHON MTpOrpaMMoOil OCHOBHOTO 0011ero oopa3zoBanus MbOY «Kanyiickas
CPEIHsIS IIKOJIay;

- IlpumepHoii mporpammoii ocHOBHOTO obmiero obpazoBanus (IIpumepHbie mporpaMmsl
OCHOBHOT0O 001Iero oOpa3zoBanus. Maremaruka.5-9 ki: M.: «Pycckoe cioBoy, 2012).

- IIporpammoii kypca «Martematuka». 5-9 knaccel. [lon penaknueit B.B. KosznoBa u
A.A.Hukutuna/ — M.: OOO «Pycckoe cioBo — yueOnuk», 2012. (®PI'OC. HMuHOBanmoHHas
IKOJIA).

Y4eOHUKH:

Matremaruka yueOHuk s 5 kinacca B.B.Koznos, A.A. Hukutun-2-¢ uzganue, -M.: OO0
«Pycckoe crnoBo- yue6HUK», 2013 1.

Maremaruka, 6 kiacc. Kosznos B.B., A.A. Hukutun A.A., M.: Pycckoe cnoBo, 20131

Maremaruka: anrebpa u reomerpus, 7 kiaacc. Koznmo B.B., A.A. Hukutun A.A., M.:
Pycckoe cnoso, 2013 .

Maremaruka, 8 kiacc. Kosznos B.B., A.A. Hukutun A.A., M.: Pycckoe cioBo, 2014r.

Maremaruka, 8 kiacc. Koznos B.B., A.A. Hukutun A.A., M.: Pycckoe cioBo, 2014r.

Ocodennoctu oOyuenussi mo YMK «Marematuka» miasa S5-6 kiaccoB u YMK
«MaremaTunka: anredpa u reomeTpus» 1 7-9 kiaccon

[Ipenmer «Marematuka» B 5—6 Kjaccax BKIIIOYaeT B ceOsl apudmMeTudeckuil maTepuan,
3JIEMEHTBHI aIredopsl ¥ FT€OMETPUH.

[Ipeamer «Marematuka» B 7-9 Kiaccax COCTOMT U3 paslenoB «Anredbpa» u
«I'eometpusi». Paznen «Anrebpa» BKIHOYAaET HEKOTOPBIE BOIPOCH! apu(PMETHKH, pa3BUBAIOIINE
YHUCIIOBYIO JIMHUIO 5—6 KJaccoB, COOCTBEHHO aireOpandeckuii Martepuain, MpocTeiime
3JIEMEHTapHble (YHKIHMU, B TOM YHUCJIE W KBaJpaTHbIM KOpEHb, a TaKXKE COJEPKHUT HOBOE
HaIpaBJIEHUE, OTPAXKAIOLIEE FJIEMEHTHI TEOPUH BEPOSITHOCTEN U MaTeMaTUYECKON CTATUCTUKH.

Pasnen «['eoMeTpusi» TpaJMLMOHHO U3y4aeT €BKIMIOBY TI'E€OMETPHUIO, JIJIEMEHTHI
BEKTOPHON aJireOphl, TEOMETPUUECKHE TMPeoOpa3oBaHUs, a TaKKe COAEPKUT DIEMEHTHI
HEEeBKJIMJ0BOH cheprueckoil TeOMeTpHH U 3JIEMEHTHI HEeBKINI0BOM reomeTpun JlobaueBckoro.

DneMeHThl JIOTUKM M KOMOMHATOPUKH CHUCTEMAaTHMYECKHU BKIIOYAIOTCS B COJEp’KaHUE
yueObHOoro marepuaiga ¢ 5 mo 8 kiacc. B 9 kimacce mpeamonaraercs H3y4eHHE JaHHOTO
MaTepuaia, BKIoYaroliee B ce0sl n3y4eHHe OCHOBHBIX MPaBMJI KOMOWHATOPUKU U 3HAKOMCTBO C
OCHOBHBIMH 3JIEMEHTapHBIMU 3aJadyaMi KOMOMHATOpUKU. HOBBIM 7Sl IIKOJIBI BEpOSATHOCTHO-
CTaTUCTUYECKHI MaTepuand ¢ 5 mo 8 KJacCc OrpaHUYMBAETCS MPEJCTABICHUEM PE3YJIbTATOB
U3MepeHuil B BUjae Tabmui win auarpamm. CucTeMaTHUecKoe H3y4YeHHE 3JIEMEHTOB TEOpHUHU
BEPOATHOCTEN U MaTeMaTUYECKOW CTaTUCTHKH IpeIaraeTcsi HaunHaTh ¢ 9 Kilacca 3HaKOMCTBOM
C MOHATHSIMU SKCIIEPUMEHTA CO CIIy4alfHBIMU UCXOJaMH, COOBITHUSIMHU U BEPOSTHOCTBHIO COOBITHIA,
C YYETOM HOCIEAYIOLIEr0 U3yUYeHUs U YIITyOJIeHUs B CTapUINX KJlaccax.

Cucrema BOIIPOCOB U 33JJaHUI B Kypce MaTeMaTUKU 5—9 K1acCOB MO3BOJIAET YUUTHIBAThH
BO3PACTHBIE M TICHXOJIOTUYECKHE OCOOCHHOCTH OOYYaroUIMXcs, a TakkKe UX UHIUBUAYalbHbIE
MHTEpechl. 3aauu U 33aJJaHus CIIOCOOCTBYIOT Pa3BUTHIO KPUTHUECKOTO MBILIUICHUS, OBJIAJCHUIO
npueMaMy aHalli3a, CHUHTe3a, OTOOpa M cHUCTeMaTH3aluu Marepuana, (GOpMUPYIOT yMEHHE
YUUTHCS

Y OPraHM30BbBIBAThH CBOIO JIeATEIbHOCTh. CHCTEMa TECTOBBIX 3aJaHHUM MO3BOJISET BHISIBUTD
CTENEHb YCBOCHMSI U3yUEHHOTO MaTepHara.



Conepxxanne YMK «Marematukay maisa 5-6 kimaccoB 1 YMK «Marematuka: anredpa u
reoMeTpusi» s 7-9 KilaccoB CMOCOOCTBYeT (DOPMHUPOBAHHMIO HMHTEpPeca K YIIIyOJIIGHHOMY
M3YYCHHUIO MPEJMETa Ha CTapliel CTyNeHn 00ydeHus.

CrpykTypH3aius npeacTaBIeHHONW padoueli mporpaMMbl OCYIIIECTBICHA B COOTBETCTBUU
¢ 00pa3oBaTeIbHOM IPOrpaMMoil 0OCHOBHOTO oOmiero oopasoBanus MBOY «Kanyiickas CIII»,
yuebHbIM I1aHoM MBOYVY «Kanyiickas CILLD».

Hacrosimas nporpamma 1o maTeMaTHUKE JUIsi OCHOBHOM IIKOJIbI SBJISIETCS JIOTMYECKUM
MPOJIOJDKEHUEM TPOTPaMMBbI /Il HAYaJIbHOM IIKOJBI MU BMECTE€ C HEH COCTaBIISIET OIMCAHUE
HENPEPHIBHOTO Kypca MaTeMaTHKU ¢ 1-To mo 9-ii kiacc 061eodpa3oBaTesIbHOM MIKOJIBI.

W3ydyeHne MaTeMaTHKe Ha CTYNEHH OCHOBHOTO O0IIero oOpa3oBaHUs HAmpaBlICHO Ha
JOCTH>KEHHE CIICAYIOUIUX HeJIeH:

- OBJIaJICHUE CHCTEMOW MaTeMaTUYECKUX 3HAHUN U yMEHUH, HEOOXOIUMBIX JIJIsl IPUMEHEHHUS
B [IPAKTUYECKOHN JESITEIbHOCTH, U3yUEHUSI CMEKHBIX JUCIUILTNH, POIOJDKEHUS 00pa30BaHMUs;

- UHTEJUICKTYaJIbHOE pa3BUTHE, (OPMUPOBAHUE KAYECTB JIMYHOCTH, HEOOXOAMMBIX YCIIOBEKY
JUTSI TIOJTHOIIEHHOM KH3HU B COBPEMEHHOM OOIIIECTBE;

- (opMHpOBaHKHE TPEACTABICHUM 00 MIIEIX U METOJaX MAaTEeMaTHKH KaK yHUBEPCAIHHOTO
A3bIKa HAYKM M TEXHUKH, CPEACTB  MOJCIMPOBAHMS  SIBICHUH U  IPOLIECCOB;
- BOCIIUTAHUE KYJIBTYpPbl JUYHOCTH, OTHOIIEHHS K MAaTeMaTUKE KaK K 4YacTH OOIIEeCTBEHHOU
KYJIBTYPBI.

B xone o0yueHuss MaTeMaTHKE PENIAOTCsI CIASAYIONINE 32 aUHn:

- CUCTEMAaTH4ECKO€E Pa3BUTHE MTOHATHUS «UHUCIIAN;

- BBIpa0OTKa yMCHHI BBHITIOJNHATH YCTHO M MUCHBMEHHO apu(MeTHYecKue IEHCTBUS Hal
YHUCIIAMU;

- IEPEBO/] MPAKTUYECKUX 3a]1a4 Ha SI3bIK MAaTEMaTHUKU;

- OCylecTBIIeHHE (DYyHKIMOHABHOM MOATOTOBKH IKOJILHUKOB;

- OBJIQJICHHME KOHKPETHHIMU 3HAHUSMHU HEOOXOIWMBIMU NJisi MPUMEHEHHS B TMPAKTUUYECKOUN
JeATETbHOCTH.

B ocHoBe conmepxanus 0OydeHUsT MaTE€MaTUKE JISKUT OBJIAJCHUE YYAIIUMUCS
CJEeYIOIUMH BUAAMU KOMIIETCHIIMI: NMpeIMeTHOH, KOMMYHUKATHBHOMH, OPraHNU3allHOHHON U
001IeKYJBTYPHOM. B COOTBETCTBUU C 3TUMHU BUJAMU KOMIIETCHIIMI HAMU BbIJICIICHBI TJIABHBIC
COJIepKaTeNbHO-TIeNIeBbIE HampaBleHUs (JIMHUW) pPa3BUTHUS y4alIUXCsS CPEICTBAMHU IpeaMeTa
«MaremaTtukay.

IMpeamernas  kommereHuus. [lon  nmpenMeTHOM — KOMIETEHIHMEM  MOHUMAETCS
OCBEJIOMJIEHHOCTh IIIKOJBHUKOB O CHCTEME OCHOBHBIX MATEMAaTHUYECKUX TMPEACTABICHUN U
OBJIaJICHUE UMH HEOOXOIUMBIMH TIPEIMETHBIMU yMeHUsIMU. DOpMUPYIOTCA CIEAyIOLINe
0o0pasymoIiue 5Ty KOMIETEHIIMIO MPEICTABICHUS: O MaTEeMaTHYECKOM S3BIKE KaK CpECTBE
BBIPDOKEHHMSI MaTeMaTHYEeCKUX 3aKOHOB, 3aKOHOMEpPHOCTEM M T.JO.; O MaTeMaTUYeCKOM
MOJICIUPOBAHUN KaK OJHOM M3 Ba)XXHBIX METOOB TMO3HaHUS MHUpa. DOPMHUPYIOTCS ClIeIyIONIne
oOpa3yromnye 3Ty KOMIETCHIIMI0 YMEHUS: CO3/1aBaTh MPOCTEHINE MaTeMaTH4YeCKHe MOJENH,
paboTaTh ¢ HUMH ¥ HMHTEPIPETUPOBATH IOJYYCHHBIC PE3yJNbTAaThl; MPHOOpPETaTh W
CHUCTEeMATHU3UPOBATh 3HAHUS O CMOCO0axX pEelIeHUs MaTeMaTHYeCKHUX 3a]ad, a TakKe MPUMEHATh
9T 3HAHUSI U YMEHUS VISl PEeIIEHUS] MHOTHX KU3HEHHBIX 3a/1a4.

KoMmmyHnkaTuBHas komnetenuus. [lox KOMMYHHUKATUBHON KOMIIETeHIIUEHN
MOHUMaeTCss CHOPMHUPOBAHHOCTh YMEHHUS SICHO M YETKO H3Jaratb CBOW MBICIH, CTPOUTH
apryMEHTUPOBAHHBIE PACCYXIACHUS, BECTH JUAIIOT, BOCIIPHHUMAs TOUKY 3pEHHUs cOOeCeHnKa U
B TO K€ BpeMs MoJBepras e€ KPpUTHIECKOMY aHalIM3y, OTCTauBaTh (MPU HEOOXOJAMMOCTH) CBOIO
TOUKY 3pEHHS, BBICTpaWBas CUCTeMy aprymeHTanuu. DopMupyrorcs oOpa3ymomme 3Ty
KOMITETCHIINIO YMEHUS, a TAaK)Ke YMEHUS U3BJIEKAaTh MH(POPMAIIHIO U3 Pa3HOTO pojia HCTOYHUKOB,
npeoOpa3oBbIBast €€ MpU HEOOXOAUMOCTH B APyrUe POPMBI (TEKCThI, TAOTHUIIBI, CXEMBI U T.JI1.).

OpranusanuonHasi komnereHuus. [log oprann3allMOHHON KOMIETEHIIMEN MOHUMAETCSA
c()OPMUPOBAHHOCTh YMEHHSI CaMOCTOSITENIbHO HAaXOAWTh ¥ TPHUCBAUBATH HEOOXOJMMBIE
ydaumcs HoBble 3HaHus. DopmupyroTes cieayrolue o0pa3yore 3Ty KOMIETEHIINIO YMEHHUS:
CaMOCTOSITENIFHO CTaBUTHh Y4eOHYI0 3aaady (1ienb), pa3duBaTh €€ Ha COCTAaBHBIE YacTH, Ha
KOTOpBIX OyJIeT OCHOBBIBAaTHCS MpoliecCc €€ pelIeHUs, aHaJU3UPOBATh Pe3ysbTaT JEHCTBUS,



BBISIBJISITH JIONYIIEHHBIE OMIMOKH M HETOYHOCTH, MCTIPABIATh UX U MPEACTABIATh MOTYYEHHBIN
pe3yabTatr B GOpMe, JIETKO JOCTYITHON JJIsi BOCHPUATHS IPYTHUX JIIOACH.

OO0uekyJbTypHasi KomneTeHuus. [lox oOmeKyIbTypHONH KOMIIETCHIIMEH MOHUMAETCS
OCBEJIOMJICHHOCTh IIKOJILHUKOB O MaTeMaTHKE KaK 3JIEMEHTE OOIIeUeIOBEUYeCKON KyIbTYypHl, e
MeCTe B CHUCTEME APYTUX HayK, a Takke €€ poju B Pa3BUTHUU NpPEACTABICHUI YeloBeUecTBa O
LEJIOCTHOW KapTuHe Mupa. DopMupylOTCS cienyrouue oOpa3yrolue 3Ty KOMIIETEHIUIO
MpeJICTaBICHUs: 00 YPOBHE Pa3BUTHS MaTEMaTHKU Ha Pa3HbIX UCTOPUUECKUX ATalax; O BHICOKON
NPaKTUYECKON 3HAYMMOCTH MAaTEMaTHKH C TOYKH 3PEHHS CO3[aHHS U PA3BUTUS MaTepHATbLHOU
KyJbTYPBbl YEJIOBEYECTBA, a TAKXKE O BaXKHOW POJIM MaTeMaTUKU C TOYKU 3peHUs HOPMUPOBAHUN
TaKUX BKHEHIIUX YepT JMYHOCTH, KaK HE3aBHCHMOCTh W KPUTHYHOCTH MBILIUICHUS, BOJIS H
HACTOWYMBOCTb B JOCTHKEHHUH LIETTH U JIP.

B paGouyio mporpamMmy HM3MeHeHHs] BHeCEHbI, ITOCKOJbKY YYHUTBHIBACTCS KOMIIOHEHT
0011eo0pa3oBaTebHOTO yupexaeHus - 30% (BapuaTHBHAS 4acTh).

OO0mas xapakrepucTuka yueOHOro npeamera

Matematuueckoe oOpa3oBaHUE SBIAETCA O005S3aTeIbHOW M HEOThEMJIEMON YacThIO
o0u1ero o0pa3oBaHus Ha BCEX CTYNEHSIX IIKOJIBL.

OOyyeHne mMaTeMaThKe B OCHOBHOHM IIKOJIE HAIMPaBJICHO HA JOCTHXKEHUE CIIECTYIOIINX
Lesneu:

1) B MeTanpeAMETHOM HampaBICHUH:

- pa3BHTHE TIPEICTABICHUIA O MaTeMaTHKE Kak (popMe OnmucaHusi ¥ METOJie— MO3HAHUS
NEHUCTBUTENBHOCTH, CO3JaHHE YCIOBUW JUIsi TNPUOOpPETEHHS MEPBOHAYAIBLHOTO  OIBITa
MaTeMaTHYECKOTO MOJICIIUPOBAHUS;

- ¢opmupoBaHMe OOIIKX CIIOCOOOB MHTEUIEKTYAIbHON JEATEIbHOCTU,— XapaKTEPHbIX
JUIST MAaTeMaTUKH | SIBJISIOIIUXCS OCHOBOHM TO3HABATENbHOM KYyJIbTYphI, 3HAUMMOM st
pa3uyHBIX cep YeTOBEUECKON IeATEIbHOCTH;

2) B HaNpaBJIEHUH JJUYHOCTHOTO PAa3BUTHUS:

- Pa3BHTHE JIOTHYECKOTO MBIIUICHHS, KYJIbTYphl PEUH, CIIOCOOHOCTH K— KPUTHYECKOMY
aHau3y COOCTBEHHBIX ACUCTBHUI U MPOBEICHUIO YMCTBEHHBIX 3KCIIEPUMEHTOB;

- BOCIMTAHUE KAuyeCTB JIMYHOCTH, OOECIEUYMBAIOIIMX COLHUAIBHYI0 MOOMIBHOCTh,—
CHOCOOHOCTh MPUHUMAThH CAMOCTOSTEIBHBIE PEIICHIS,

- (hpopMHUpOBaHUE KAUECTB MBIIUICHUS, HEOOXOAUMBIX JUIS a/JanTalii B— COBPEMEHHOM
MH(}OpPMaLlMOHHOM OOIIECTBE;

- pa3BUTHe WHTEpeca K MATEMaTHYEeCKOMY TBOPYECTBY M MaTeMaTHYECKHX—
CIIOCOOHOCTENH;

- (opMupoBaHHe TpPEACTABICHUH O MaTeMaTHKE KaK dYacTH OO0IIeYeI0BeYeCKOH—
KYJITYpBI, O 3HAUHUMOCTH MaT€MaTUKH B Pa3BUTHUU LIUBUIN3AIMHA U COBPEMEHHOTO OOIIIECTBA;

3) B mpeAMETHOM HaMpaBJICHHUH:

- OBJajJeHHe MaTeMaTUYeCKUMH 3HAaHUSAMH W YMEHHSMH, HEOOXOJUMBIMH JIJIS—
IPOJOJDKEHU OOydYeHUs B BBICIIMX OOpa30BATEIbHBIX YUPEKACHUAX, M3YUYEHHUS CMEXKHBIX
TVICIIATUTAH, TIPUMEHEHUS B IIOBCETHEBHOMN JKU3HU;

- co3aHMe QyHIaMEeHTa JUIsl MaTeMaTU4eCKOro pa3BUTHA, (POPMUPOBAHUA— MEXAHU3MOB
MBIIICHHS], XapaKTePHBIX TSI MATEMaTHIECKOH e TeTbHOCTH.

OcobennocTu Kypca «MaTeMaTHKa» B OCHOBHOM LIKOJIe
YuebHO-MeToanmueckuii kKoMriekT (mamee YMK) mo maremaruke mns 5—9 kimaccoB co3gaH Ha
OCHOBe TpeOOBaHMN K pe3yjbTaTaM O0Iero oOpa3oBaHMs, MPEACTaBICHHbIX B DenepaabHOM
TOCYJIapCTBEHHOM 00pa3oBaTEeIbHOM CTaHJApPTe OCHOBHOTO OOIIEro oO0pa3oBaHUS, C YYETOM
npeeMCTBeHHOCTH ¢ [IprMepHbIMH ITporpaMMaMu JJIsl HA4alIbHOTO O0IIEero 00pa3oBaHMs.

JINYHOCTHBIMH  pe3yJabTaTaMH U3ydeHHs mpeamera «MaTteMmaTukay (SBISIOTCS
CJIEAYIOUINE KayecTBa:

— HE3aBUCUMOCTb U KPUTHUHOCTH MBIIIJICHUS;

— BOJISI 1 HACTOMYUBOCTH B IOCTUKCHUU LIETIH.

CpencTBoM JAOCTHXKEHUSI 3TUX PE3YJIbTATOB SIBISIETCS:

— cucTeMa 3aJlaHui y4eOHUKOB;



— MpeAcTaBieHHas B y4yeOHMKaX B SBHOM BHJE OpraHU3alMs MaTepuana Mo MPHUHILUITY
MUHHUMAKCA;

— HCHOJb30BAaHME COBOKYMHOCTH TEXHOJIOTUH, OPHEHTUPOBAHHBIX HA Ppa3BUTHE
CaMOCTOSITCILHOCTH ¥ KPUTHYHOCTH MBIIIUICHUS: TEXHOJOTHS MPOOJIEMHOTO JUAJIOTa,
TEXHOJIOTUS MPOAYKTUBHOTO UTEHUS, TEXHOJIOTUS OLICHUBAHMUS.

Memanpeomemnpimu  pesyiapbTaTaMu  U3ydeHHs  Kypca «Maremaruka» — sBisieTcs
dbopMHupoBaHKE YHUBEpPCATbHBIX yueOHbIX nerictBuid (Y'Y /).

Pezynamuenvie YY/I.

5-6-11 knaccwt

— CaAMOCTOSITENILHO 0OHapyscugams 1 (popMyInpoBaTh yIeOHYI0 PoOIeMy, ONIPEeIsATh e
y4eOHOM NesTeIbHOCTH, BEIOUPATh TEMY IIPOEKTa;

— @blOBUCAMb BEPCUM pEIICHUs NpoOJIeMbl, OCO3HaBaTh (M HHTEPIPETHPOBATH B CiIydac
HEOOXOJUMOCTH) KOHEYHBIH pe3ylbTaT, BbIOUpPATh CPEICTBA JOCTHIKEHHUS LEIH U3
NPEIOKEHHBIX, @ TAKKE UCKATh MX CAMOCTOSTEIHHO;

— cocmaeniamy (MHAWBUIYAIbHO WIM B TPYIIE) IJIAH PEHICHUS MPOoOJieMbl (BBIMOJIHEHUS
IIPOEKTA);

— pabortas Mo IUIaHy, céepsams CBOU JIEHCTBUS C LENbI0 U, IPU HEOOXOAUMOCTH, UCIIPABIIATD
OIIMOKH CaMOCTOSTENBHO (B TOM YUCIIC U KOPPEKTHPOBATH IJIAH);

— B JHMAJIOTe€ C YUYUTEIEM COBEPUIeHCMBE08aNMb CAMOCTOSTENIbHO BBIPAaOOTaHHbBIE KPUTEPHUU
OLICHKH.

7-9-11 knaccw

— CaMOCTOATENBHO OOHapycusams W dopmyiupoéams TpoOIeMy B KIACCHOM U
WHAUBUAYAIbHON YUeOHOH 1eATeIbHOCTH;

— @blOGU2AMb BEPCUU DPEIICHUS NpPOOJEeMbI, OCO3HABATh KOHEYHBIH pe3yNbTaT, BHIOMpPATh
CpeACTBa JOCTHXKEHUSI LIEJIN U3 IPEAJIOKEHHBIX WM UX UCKaTh CAMOCTOSTENBHO;

— cocmaenamy (MHAWBUIYAbHO WM B TPYMIE) IUIAH peIIeHUs NpoOJieMbl (BBIMOIHEHUS
IPOEKTA);

— no0bupams X KXo npoodieme (3aa4ue) aeKBaTHYIO €l TEOPETUUECKYIO MOJICIIb;

— paboTas Mo NPeAIOKEHHOMY WIIM CaMOCTOSITEIbHO COCTABICHHOMY IUIaHY, UCHOIb306AMb
Hapsy C OCHOBHBIMH U JIOTIOJIHUTEIBHBIE CPEICTBA (CIIpaBOYHAS JIUTEPATypa, CIOXKHBIC
npuOOpPBI, KOMIIBIOTED);

— NIaHUpOo8amsb CBOIO MHAMBUAYAIbHYIO 00pa30BaTENbHYIO TPAEKTOPHIO;

— pabomamsb TO CaMOCTOSITEIbHO COCTABJICHHOMY IIIaHy, CBEpSAsACh C HMUM M C LEJIbIO
NEeSITeTHHOCTH, UCIIPABIISS OMIMOKH, UCTIONB3YsI CaMOCTOSITEIHHO MOJ00paHHBIE CPECTBA (B TOM
yucie u iarepHer);

— cBOOOJIHO 1071b306aMbCs BHIPAOOTAHHBIMU KPUTEPUSIMH OLIEHKHA M CAMOOIIEHKH, UCXOMS U3
LEJIM ¥ UMEIOIINXCSI KpUTEPHUEB, pa3iindas pe3yiabTaT U crocoObl 1eicTBUI;

— B XO/I€ MIPE/ICTaBJICHUS MPOEKTa 0a8ams OYeHK) €ro pe3ysibTaTaMm;

— CaMOCTOSITENIbHO 0CO3HAa8ams MPUYMHBI CBOETO yCIieXa WK HeycleXa U HaXOIUTh CIIOCOObI
BBIXOJIa M3 CUTYaIlUH HEYyCIIeXa;

— yMemb oOyenums CTENEHb YCHEUIHOCTH CBOEH WHAMBUAYAIbHOM 00pa3zoBaTeabHON
NeSITeTTbHOCTH;

— Odasamb OyeHKy CBOUM JIMUHOCTHBIM KauyecTBaM M uepTaM XapakTepa («KakoB s»),
OTIPENIeNATh HAIPABJICHUSI CBOETO Pa3BUTHS (KKAKUM sl XOUY CTaTh», «4TO MHE IS 3TOTO HAI0
CIICIIaThy).

Cpeocmeom popmuposanus peryasaTuBHBIX Y Y [l CiiyKaT TEXHOJOTHS MPOOJIEMHOTO ThajIora
Ha OJTale MW3Y4YeHUsT HOBOTO MaTepuana M TEXHOJOIHs OLEHHBaHUA 00pa3oBaTeIbHbBIX
JOCTHXEHUH (YIEOHBIX YCIIEXOB).

Ilo3nasamenvuvie YY/I:

5-9-11 knaccw

— aHanU3UPO8aMb, CPABHUBAMb, KIACCUDUYUPOBaMb U 0000uams HaKThl U IBICHHUS,




— ocywjecmenams CpaBHEHUE, CEpHAIMI0 U KiIacCU(UKAIMIO, CAMOCTOATEIbHO BBIOMpAs
OCHOBaHUS U KPUTEPHUU JIJISl YKa3aHHBIX JIOTHUECKUX OTEPAIIHiA; CTPOUTH KIacCU(PHUKAINIO TyTEM
JUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHUIIAHHUS);

— cmpoumb JOTHYECKH OOOCHOBAHHOE pacCyXKICHHE, BKIIOYAIONIEE YCTAHOBJICHUE
MPUYUHHO-CJICACTBEHHBIX CBS3EH;

— co30asamsb MaTEMaTUYECKHUE MOJIENH;

— COCTaBJIATb TE3UCHI, pA3IUYHbIC BUIbl IUIAHOB (IIPOCTBIX, CIOXKHBIX U T.IL).
[TpeoOpa3oBbiBaTh MHGOPMALIMIO U3 OJHOTO BUAA B Jpyroil (Tabiuily B TEKCT, JUarpaMMmy U
mp.);

— 8bIYUMBIGAMb BCE YPOBHU TEKCTOBOM MH(POPMALIUH.

— yMembs onpedesisimb BO3MOXKHBIE HCTOUHUKH HEOOXOAUMBIX CBEACHUI, MPOU3BOAUTH IMTOUCK
uH(pOpMaIIN1, aHATTU3UPOBATh U OIICHUBATH €€ JI0CTOBEPHOCTb.

— TMOHUMAs TO3UIMIO JIPYTOro 4elloBeKa, pasiuyams B €ro peyd: MHEHHE (TOYKY 3peHus),
JIOKA3aTeNbCTBO (ApTyMEHTHI), (DaKThl; TUTIOTE3bI, AKCUOMBI, TCOpHH. J1JIT STOTO CaMOCTOSATEIHHO
UCIIONIb30BaTh pAa3U4YHbIe BHUIBl UTEHHUS (U3ydaroliee, MPOCMOTPOBOE, O3HAKOMHUTEIbHOE,
MTOMCKOBOE), MPUEMBI CITYIIIaHUSI.

— caMOMy c030aéams WCTOUYHUKH WHGOpPMAIMU Pa3HOTO THMA U JUIS Pa3HBIX ayJUTOPH,
coOroaaTh HHOOPMAIIMOHHYIO TUTHEHY | MTPpaBUIa HH()OPMAIIMOHHOW OE30ITaCHOCTH;

— YyMenb UCno1b308amb KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUU KaK HHCTPYMEHT
JUIs TOCTHMIKEHHUS CBOMX Ieleil. YMeTh BbIOMpaTh aJeKBaTHBIC 3a7ady€ HHCTPYMEHTAJbHBIC
MIPOrpaMMHO-aNMNapaTHBIE CPEJICTBA U CEPBUCHI.

Cpeocmeom ¢hopmuposanus 1no3HaBaredbHbIX YY ]l ciyxaT yuyeOHbI MaTepuanl U Ipexie
BCEro MPOJyKTUBHBIC 3aJaHMsl yUeOHHUKA, TTO3BOJISIONIME MTPOJBUTATHCS IO BCEM IIECTH JTUHUSIM
pa3BUTHA.

1-a JIP — Hcnonp3oBaHWE MAaTeMaTHYECKUX 3HAHUW [N PpEHICHUS Pa3IMYHBIX
MaTeMaTUYeCKHUX 3a/1a4 U OIICHKHU MOJYYEHHBIX PE3yIbTaTOB.

2-s JIP — COoBOKYIHOCTh YMEHUH MO UCHOJIB30BAHUIO NOKA3aTEIbHONH MaTeMaTHUeCKON
peun.

3-1 JIP — CoBokynHOCTh yMeHHMH MO paboTe ¢ HMH(popManuei, B TOM 4YHCIE U C
Ppa3IUYHBIMU MAaTEMATUYECKUMH TEKCTAMHU.

4-g JIP — YMeHHUs UCTIONBb30BaTh MaTeMaTHYECKHe CPEACTBA ISl U3yUEHUSI U OMHUCAHUS
peaTbHBIX MPOIIECCOB U SIBJICHUI.

5-s1 JIP- He3aBHUCUMOCTb ¥ KPUTUYHOCThH MBILIUICHHUS.

6-s1 JIP — BoJist ¥ HACTOMYMBOCTE B JOCTUIKEHUH 1(EJIH.
Kommynuxamusnvie YV/I:

5-9-i1 knaccw

— CaMOCTOSITETILHO Op2aHu306bl6ams y4eOHOE B3aMMOJICHCTBHE B TpyIme (OMpenesTh
o01re 11e, 10roBapuBaThCs APYT ¢ APYTOM H T.11.);

— OTCTauBasi CBOIO TOUKY 3PEHHUSI, npUEOOUmMb apeymeHmul, MONTBEPHkaas UX (paKkTamH;

— B IUCKYCCUU YMemb 8bl08UHYMb KOHTPAPTYMEHTHI;

— YUYUTBCS KPUMUYHO OMHOCUMbCSA K CBOEMY MHEHUIO, C JOCTOMHCTBOM NPUHABAMb
OmMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

— MOHMMAasl TO3ULMIO JIPYroro, pasziuuams B €ro pedd: MHEHHE (TOUKY 3pEeHHus),
JTIOKa3aTeJIbCTBO (APTYMEHTHI), (PaKThI; TUIIOTE3bI, AKCHOMBI, TEOPHUH;

— yMemb B3TISIHYTh HA CHUTYAIUIO C UHOM MO3UIIUU U 00208APUBAMbCS C IIOIBMUA UHBIX
MTO3UIUH.

Cpeocmeom popmuposanus KOMMYHUKATUBHBIX Y V][ choykaT TEXHOJOTHS MPOOIEMHOTO
nuasnora (moOy>XIamMi U TOABOASIINNA JUANOT) W OpraHu3amus padoThl B MajbIX Tpymmnax,
TaK>Xe MCIOJIb30BaHNE HA YPOKaX 3JIEMEHTOB TEXHOJIOTUU MTPOTYKTUBHOTO YTEHHUS.

N3yyenne wmarematuku 1o YMK «Marematuka. 5-9 knaccel» B OCHOBHOM
o0mieo0pa3oBaTeIbHOM  MIKOJIE JaeT BO3MOXKHOCTh — YYaIIUMCS JIOCTHYb  CJEIYFOIINX
pe3yabTaTOB:

1) B HanpaBJIeHUM JTUYHOCTHOIO PA3BUTHA:




- YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICJIM B YCTHOM M NMHUCbMEHHOM pedu,
IIOHMMATh CMBICJI IIOCTaBJICHHOMN 3ajjaud, BbICTpauBaTh apryMEHTAIUIO0, IPUBOAUTH IIPUMEPHI U
KOHTPIIPUMEDHI,

- KPUTUYHOCTb MBIIIJICHUS, YMEHHUE pacllo3HaBaThb JIOTMYECKM HEKOPPEKTHbIE
BBICKA3bIBaHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;

- IIPEJCTaBICHUE O MAaTEeMaTHUECKOW HayKe Kak cdepe YelOBeUecKoil AesTenbHOCTH, 00
JTarnax ee pa3BUTHsI, O €€ 3HAYUMOCTU JJIs Pa3BUTHS [IUBIIIU3ALINH;

- KpeaTMBHOCTb MBIIUICHUS, UHUIMATHBA, HAXOJYUBOCTb, AKTUBHOCTH INPH PEIICHUH
MaTeMaTHYeCKUX 3a7ay;

- yYMEHHME KOHTPOJMpOBAaTh IpPOLIECC M PE3yabTaT y4yeOHOM MaTeMaTHYeCKON
JeSITEIIbHOCTH;

- CHOCOOHOCTh K 3MOLMOHAJIBbHOMY BOCHPUATHIO MAaTeMAaTUYECKUX OOBEKTOB, 3ajad,
pEUICHUM, pacCyKICHHUI;

2) B MeTanpeaIMeTHOM HANPABJICHUN:

- TepBOHAYallbHBIE TPEJCTABICHUA OO0 HIAEIX M METoJaX MaTeMaTUKH Kak o0
YHUBEPCAJIbHOM $I3bIKE HAyKU U TEXHUKHU, CPEICTBE MOAEINPOBAHUS SBJIIEHUIN U MPOLIECCOB;

- YMEHHUE BUIETh MaTeMaTHUECKYIO 3a/1a4y B KOHTEKCTE MPOOIEMHOM CUTYallUU B JPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEeH XKU3HU;

- YMEHHE HaXOAWTh B PAa3IMYHBIX HCTOYHHMKAX HHGOPMAIUIO, HEOOXOAUMYIO s
pelIeHusl MaTeMaTHYeCKuX NpobjeM, W TPEACTaBIATh €€ B IOHATHOH (opme; MPUHUMATH
pelleHre B YCIOBHIX HEMOTHOW U M30BITOUYHOM, TOUHOM U BEPOSITHOCTHON MH(OPMALINK;

- YMEHUE [TIOHUMAaTh U UCIO0JIb30BaTh MaTEMaTUUECKUE CPEACTBA HAIAHOCTH (rpaduku,
JarpamMmbl, TaOJIUIIbI, CXEMBI U Ap.) IS WIUTIOCTPAllid, HHTEPIPETALuH, apTyMEHTaIUH;

- YMEHHE BBIBHTaTh THUIOTE3bl TPH PEHICHWH Yy4eOHBIX 3aJad W IOHUMATh
HEOOXOIUMOCTh UX MPOBEPKU;

- YMEHHUE TMPHUMEHSATh WHAYKTUBHBIC M JICAYKTUBHBIC CIIOCOOBI pacCyXIeHUH, BUAETH
pas3JInYHbIe CTPATETUH PeIIeHus 3a/1a4;

- NOHMMAHHE CYIIHOCTH aJTOPUTMHUYECKUX MpPEINUCaHUN U YMEHue JeHCTBOBaTh B
COOTBETCTBUU C MPEIOKEHHBIM aJlTOPUTMOM;

- YMEHHE CaMOCTOSITEJIbHO CTaBUTh LIE€JIH, BBIOMPATh W CO3/1aBaTh AJITOPUTMBI IS
peleHHs yueOHbIX MaTeMaTHUeCKuX Mpooiem;

- YMEHHME IJIaHUPOBaTh M OCYLIECTBISTH JEATEILHOCTb, HAIPABICHHYIO Ha pEIIeHHE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

3) B npeaAMeTHOM HaNpaBJICHUM:

- yMmeHue paboTaTh € MaTeMaTHYECKUM TEKCTOM (CTPYKTYpPHpPOBAaHUE, H3BIICUEHUE
Heo0XouMo nH(popMaLun);

- BJIaJieHue 0a30BbIM MOHATUHHBIM amlapaToM:

- pa3BUTHE IPEJCTABICHUN O YUCIIE;

- OBJIaJICHUE CUMBOJIbHBIM SI3bIKOM MaTEMaTHKHU;

- U3y4YEeHHE 3JIEeMEHTAPHBIX (PYHKIIMOHAIbHBIX 3aBUCUMOCTEI;

- OCBOEHHE OCHOBHBIX (DAKTOB M METOIOB IUIAHUMETPHH;

- 3HAKOMCTBO C MPOCTEUITUMHU MPOCTPAHCTBEHHBIMU TEJIAMU U UX CBOICTBAMH;

- (hopMupoBaHme MpeCTaBICHUH O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B pealbHOM MUpE
U O pa3NIMYHbIX CIOCO0aX MX U3Yy4YEHHUs, 00 O0COOEHHOCTSIX BBIBOJIOB U IMPOTHO30B, HOCSIIMX
BEPOSITHOCTHBIH XapakTep;

- OBJIQJICHUE TPAKTUYECKH 3HAYMMBIMH MaTEeMAaTHYCCKUMU YMEHHSIMU M HABBIKAMH, HX
IPUMEHEHHE K DELIEHUI0 MaTeMAaTHUYECKUX M HEMaTeMaTHMYeCKHMX 3ajad, MpeIoJiararoliee
yMEHHE:

- BBINOJHATH YCTHBIC, NHCbMEHHBIE, HMHCTPYMEHTAJIbHBIE BBIYMCICHUS; MPOBOJIUTH
HECJIO)KHBIE TPAKTHUYECKHUE pacyeThl C HCMHOJIb30BaHUEM IpU HEOOXOJUMOCTH CIPaBOUYHBIX
MaTepHaloB, KaIbKYJSATOPa, KOMIIBIOTEPA;

- BBINIOJIHATH alnreOpanyeckue Mpeodpa3oBaHus palllOHANBHBIX BbIpAXKEHHUH, TPUMEHATh
UX JUIs pelIeHus yueOHbIX MaTeMaTHYECKUX 3a/1au U 3a/1a4, BO3HUKAIOIINX B CMEXKHBIX YUEOHBIX
npeaMeTax;



- IOJIb30BATHCSl MATEMAaTUYECKUMHU (OPMYJIaMU U CAMOCTOSITENIEHO COCTABIISITH (POPMYJIBI
3aBHCHUMOCTEI MEXly BETMYMHAMH HAa OCHOBE 00OOIEHHS YACTHBIX CIIy4aeB M IKCIIEPUMEHTA;

- pemiath JUHEHHbIC M KBaJpaTHbIC YpaBHEHUS U HEPABEHCTBA, a TAKXKe NMPUBOJAUMBIE K
HUM ypaBHEHHUsI, HEPAaBEHCTBA, CHCTEMBI;

- NPUMEHSTh IpadUyecKue MPEeACTABICHUS IJs PEIICHUs U HCCIIEeIOBaHUS YpPaBHEHMIA,
HEPaBEHCTB, CHUCTEM; NMPUMEHSTH IOJyUYECHHBIC YMEHHUsS U pEIIeHUs 3a7ad U3 MaTeMaTHKH,
CMEXHBIX MIPEIMETOB, MPAKTUKH;

- cTpouTh rpaduku GyHKIMH, OMHUCHIBATH UX CBOMCTBA, HCIOJIB30BaTh ()YHKIIMOHAIBHO-
rpaduyueckue MpeaCcTaBICHUs IS OMHCAHMUS W aHalu3a y4yeOHBIX MaTeMaTH4eCKUX 3aj1ad U
peaNbHBIX 3aBUCUMOCTEM;

- HCII0JIb30BAaTh FT€OMETPUUECKUMN SA3BIK JUISl OMMCAHUSI IPEAMETOB OKPYKAIOIIEr0 MUPA;

- BBITOJIHATD YEPTEXKH, AETaTh PUCYHKH, CXEMBI 10 YCIOBHIO 3a]1a4H;

- U3MEpATh JUIMHBI OTPE3KOB, BEJIUYHMHBI YIJIOB, HCIOJIB30BaTh (HOPMYNbl IS
HAXOXXICHUS IEPUMETPOB, TUIOMIA/ICH 1 00bEMOB T€OMETPHUECKUX (HUTYD;

- TNPUMEHATh 3HAHMS O TeOMETPUUYECKUX (Urypax U HX CBOMCTBaX [UIsl pPEUICHUS
TreOMETPUYECKUX U MPAKTUIECKUX 3a]1a4;

- HCTIOJIb30BaTh OCHOBHBIE CIIOCOOBI MIPE/ICTABICHUS U aHATN3a CTATUCTUYECKUX JIAHHBIX;
pemaTh 3a/1a4i Ha HaX0XKJIEHHE YaCTOThI ¥ BEPOSITHOCTH CITyYalHBIX COOBITHIA;

- NPUMEHSTh W3YYCHHbIE MOHSTHS, PE3yJbTaThl U METOABl MPU pEHICHUH 3a7ad W3
pa3IUYHBIX pa3fesioB Kypca, B TOM 4YHUCIE 3aJay, HE CBOJAIIMXCA K HEMOCPEICTBEHHOMY
MIPUMEHEHHUIO U3BECTHBIX aJITOPUTMOB;

- TOYHO W TPaMOTHO BBIPAYKaTh CBOM MBICIIM B YCTHOH M NMHUCHMEHHOH pedd, MPUMEHSS
MaTeMaTHYECKYI0 TEPMUHOJIIOTHIO U CUMBOJIMKY; UCIIOJIb30BaTh Pa3jIMYHbIC S3bIKH MaTeMaTHUKU
(cmoBecHbIM, CHMBOJMYECKHUH, TIpaduyeckuii); OOOCHOBBIBATH  CYKIEHHUS, IPOBOJIUTH
KJIacCU(UKAIMIO, JOKA3bIBATh MAaTEMAaTHUYECKHUE YTBEPIKICHHUSL.

MecTto npeamera B yueOHOM IJIaHe

Pabouasa npocpamma npeomemnoit oodaacmu mamemamuka u UHGOpMamuka
(obsa3amenvnasn uacmv mamemamuka) 6 Y4eOHOM NAAHE WIKOAbL PACCUUMAHA 6
coomeemcmeuu ¢ mpedosanuamu DedepanvHo2o 20Cy0apCmMeEeHnoz0 00pa3o06amenbHO20
cmanoapma ooéwezo oopaszosanua (npuxkaz Munucmepcmea o06pazoeanus u Hayku
Poccuiickoiu @edepayuu om 17 oexaopa 2010 2. Ne 1897, zapecucmpuposan Muniocmom
Poccuu 01 pespana 2011 2o0a, pecucmpayuonnwiii Homep 1644).

Ha n3yuenue kypca mareMaTuku oTBoanTes 935 4 ¢ V no IX kaace
5 kaacc - 204 yac.

6 kuaacc - 170 yac.

7 kaacc - 204 qac.

8 kJuacc - 170 yac.

9 kaacce - 1874ac.
KosauuectBo yacoB (Bcero) 935

CoriiacHo ycTaBy IIKOJbI HA M3y4YeHHE Kypca oTBOAUTCS 34 yyeOHbIe HeldeJH B 0,
NpH 3TOM HA 00 WHBAPMAHTHOM 4YacTh npeaMera orsoaurca 70% (119 4) yuedHoro
BpeMeHH, 51 ypok - 30% oTBOAUTCHA HA BADHATHUBHYIO YACTh.

OTBozsATCA Yachl UIsl pelieHuss KOMOMHATOPHBIX 33/1a4. Ha 3Tom stane ¢popmupyroTes Ha
WHTYUTHBHOM YPOBHE HadajbHbIE BEPOSITHOCTHBIC MPEICTABICHHS, OCBAaWBACTCS CIIOBApb.
Pemrarorest 3a1aum myTeM cUCTEMaTHYECKOT0 Iiepebopa BO3MOXKHBIX BAPUAHTOB.

B nporpammy BkiroueHa Tema «PemieHne TEKCTOBBIX 3ajlad», CHOCOOCTBYIOIIAsS
Pa3sBUTHIO MATEMAaTUYECKOT'O MBILIUICHHS, MATEMAaTUYECKOT0 TI0JIX0/1a K SBJICHUSAM OKpPY> KaloIeH
HAC KHU3HH.

IIpomexxyTounasi arrectanusi MPOBOAUTCS B (OpME TECTOB, CAMOCTOSATENbHBIX,
MPOBEPOYHBIX PAOOT M MaTeMaTHYECKUX AUKTAHTOB (1o 10 - 15 MHHYT) B KOHIIE JIOTUYECKU
3aKOHYEHHBIX OJOKOB y4eOHOTr0 MaTrepHara.

Ona BKIJIIOYAET pacHIMpPEHHE YaCOB Ha TEMbI 32 CUET BBIMIOJHEHUS peanu3aliui yueOHbIX
NMPOEKTOB, OTBEJICHUE YacOB Ha MTOTOBOE MOBTOPEHHUE, YTO CIOCOOCTBYET CHCTEMAaTHU3allud U
3aKpeIJICHHUIO MPOMIEHHOT0 MaTepHana.



BapuaTuBHas 4acTb yYWTBHIBAeT - pErHOHANbHBIN KoMmoHeHT -30% (51uac
)pacnpeniesieHbl  ciaeayrooumM  o0Opa3oMm (B KaJCHJApPHO-TEMAaTHYECKOM  IUIAHWPOBAHUU
PErMOHAJILHbIi KOMIIOHEHT BbUIeJIEH KYPCHBOM M 3KHPHBIM HIPHU(TOM):

1. Pacno3naBanue reoMeTpu4YECKUX (GUTyp Ha OCHOBE KPaeBEIYECKOI0 MaTepHara.

2. OtkpsITh KpacoTy Bomoroackoit 3emiin, e€ yHUKaJIbHbIE MPUPOAHBIE U KYJIbTYypHBIC
JaHamadTe TOMOXKET cepHs 3aaHuii o Teme «I'eomeTpudeckue GUrypsn.

3. Coopuuk 3ananuit Ha Temy «Harmn mocénok B udpax».

4. CpaBHEeHHME Pa3HOOOpa3Hsl U3MEPSEMBIX BEIMYMH M e€AMHUL u3MepeHus Kanylickoro
paiioHa (perieHre THIIOBBIX 3a/1a4).

5. Pemenust 3a1a4, BKIIOYAIOIUX UCTOPUYECKUE CBEICHUS.

6. [IpoeKT «ITH CTpalIHbIE YKCIIa BOWHBD).

7. Ilpoekt: «Mo# n. Kagyii B umciax». JleTn nensiTcs Ha Tpynmbl U HAXOAST CaMble
MHTEPECHBIE YHCIIOBBIE MOJAPOOHOCTH O TOPOJIE WM LIKOJIE.

8. MuHU-TIpOEKT «YPOBEHb (U3UYECKOHN MOATOTOBKH YUYEHHKOB 5 KJIACCOB Ha Hadyaja
y4e0HOTO ToJ1a.

9. PabGora ¢ YMCIIOBBIMH JAaHHBIMH, KOTOPBIC B3SITHl U3 CIPABOYHHKOB, SHIIUKIONEIUN.
Benenue JHEBHUKOB, B KOTOPBIX 3aHOCITCS BCEBO3MOXKHBIE YHUCIIOBBIE JaHHBIC, SPKO
WJUTIOCTPUPYIOIIHE 0COOEHHOCTH KM3HU 00JIaCTH, €€ pa3BUTHE.

10. M3ydeHue poaHOTO Kpasi SI3bIKOM MATEMAaTUKH: PelIeHHe 3a]a4 M UCIOJIb30BAaHUEM
HAI[MOHAJIbHOW CUMBOJIUKH.

11. IIpoekt: «MaTemaTHKa BOKPYT LIKOJIbD) (M3MEPEHUE BHICOTHI A€peBa, PACCTOSHUS OT
IIKOJIBHOTO KpbUIbLAa JI0 CTAJMOHA, BBIYMCIEHUE IUIOIIAJM KIyMObI, CpaBHEHHUE IUIOLIA/IEH;
HaXOXJIEHHWE JUIMHBI KOHKPETHOW YIMIIBI, HCIONb3ys KapTy ropona u T.4.). CpaBHeHHE
TUIOIIAACH Pa3HBIX 00IAaCTe| ¢ TIIOMaAbl0, 3aHMMaeMol Booroickoit 061acTsio.

12. Ipoekt: «l'opon nmenoBeix mrofei». Ha stom ypoke pebara 3aHHMaOT MOCTHI
HAYaJIbHUKOB U JIUPEKTOPOB Ipennpustuil n. Kaayi, roToBsaT pacckaz 0 CBOEM MHPEAIPUSTHH,
pearoT (pMHAHCOBBIE BOIPOCHI 110 CBOEMY MPEANPHUATHIO B BUJE 33]a4 Ha MPOLEHTHI.

13. Uzydenue Gop™ KyIoJOB BOJOTOACKHX XpamoB, IepKBel. 3HAKOMCTBO C MCTOpPHUEH
CTPOUTENIBCTBA XPAMOB.

PernoHanpHbI KOMIIOHEHT TaK)K€ HWCHOJB3YETCS BHYTPU YPOKOB MpU PEIICHUU
OpoOJIEMHBIX 3a/1ay, KOMOWHATOPHBIX 3a/iady, 3afady Ha MPOLUEHTH (M T.J.) C YYEeTOM
PETMOHAJIBHBIX  OCOOCHHOCTEM (Il YyCJAOBMS  3a4a4 M 3a/aHUH  HMCHOJIL3YIOTCS
CTATHCTHYECKHE JIaHHble  pa3jau4yHbIX _xapakTepuctuk  Kanyiickoro paiiona u
BoJioroickoii 06aacTn).

B kanenaapHoO-TeMaTH4eCKOM IVIAHHPOBAHUM KOMIIOHEHT 0011e00pa30BaTe/IbHOIO0
yupeskJaeHUs Bbl/ieJIeH ;KUPHbIM KYPCHBOM.

COJAEPKAHUE ITPOI'PAMMBI

5 kaacc (170 yacos)

I'eomerpuueckue purypsi (9 4). [Inockocts. Touka u oTpe3ok. OUrypsl HAa MIOCKOCTH.
VYron, oOpa3oBaHHBI OTpe3kamMu. TpeyronpbHUK U e€ro cBoiictBa. Ilmockue ¢urypsl.
[Ipsmoyronbauk. Ksanpar. Ilapamnenorpamm. OKpyX HOCTb MU Kpyr. YeThIpeXyroibHUK.
Harmsinaple cBoiicTBa deThIpexyrojbHuKa. *MuoroyronmpHukH. *OCOOEHHOCTH 0003HAYCHUS
MHOTOYTONBHUKOB. Yribl. [lpsamoit yron. Kneruatas Oymara. PaBeHcTtBo ¢uryp Ha
miockocTu.**0Q  «paBHOmpaBum»  GUTYp TNpU  TPOBEPKE  paBeHCTBA.  PaBeHCTBO
touek.*I"onoBonomka Camyaus Jloiiga.

00 usmepenuu Bejn4uuH (5 4). M3mepsiembie BeTMUUHBI. YHUCIIOBbIE 3HAYECHHS BEJIMYHH.
PaznooOpasue equnui usmepenus. Miameputenbuble mpuOopsl U mikaisl. CpaBHEHHE W OIEHKA
BenmuuuH. **CpaBHeHue ©0e3 wu3Mmepenumit. Harypambapsle uymcma. [[poOHble  umcra.
*OrpunarenpHble yncna. **PanuoHanbHble W JIEHCTBUTENbHBIE YKcla. TOYHOCTH M3MEpPEHUS.
*U3mepenust ¢ HeqocTaTkoM U U30bITKOM. [IpubnuxenHoe 3nauenue. [lepeMeHHbIe BETUYUHBIL.
*Wcnonb3oBanue Tabmun. YucnoBble BblpaxkeHus. I[Ipumep OyKBEHHOTO BBIpAXKEHUS.
®opmyisl. *M3Menenue Buaa Gopmyisl IpyU BEIOOPE HECOTIACOBAHHBIX €AMHUIL U3MEPEHUSI.



Hartypanbnbie unciaa (11 49). [IpeacraBinenre HaTypabHBIX YHCEIT B BUJE CYMM. 3aIlUCh
u ureHue yucen or 1000 mo 999 999. 3anuce HaTypajlbHBIX YMCEN MPU MOMOILU PA3PAIHBIX
eAuHMIL. *3anmuch yucen B puMckoil Hymepanuu. CokpalieHle 3anucu JeCSITUUHBIX pa3psIHbIX
equnul. OmnpeneneHue creneHu uduciaa. OcCHOBaHME M INOKas3aTelb creneHu. KBaapar u ky0
yucna. **[Ipumep norapudma. Jlecsatuunas cuctema cuucienus. [IpaBuno cpaBHeHHs YHCEI IO
UX JeCATUYHOH 3ammcu. *JIBonvHas cucreMa cuucieHus. *CucremMa CUMCICHUSI C OCHOBAHHUEM
4. **[1lectHanuatepuyHas cuctema cuucieHus. *[lopsnok B psAy HaTypalbHBIX YHCEN.
**BpiOOp  HaMMEHBLIETO W3  YHCEI  IONAPHBIMU  CPAaBHEHHSAMHU  («BCIUIBIBAIOIIUI
my3beIp€k» ). [Ipubnuxennoe paBeHcTBO. Jlecatuunblie npubnuxenus. [Ipencrasnenus o nmopsake
BEIMYHMHBIL. *Y 100CTBO NpUMEHEHUS TPUOIMKEHHBIX 3HAYCHHA.

OTtpe3ok, jgomanas (8 4). Orpe3ok. PaBeHcTBO 0Tpe3koB. CBoOiCTBa paBeHCTBA A
oTpe3koB. B3aumHoe pacnonoxeHue AByX OTpe3koB. JlimHa oTpe3ka. CBolcTBa JUIMHBI IIPU
W3MEHEHUU €JIMHULIBI u3MepeHus. PaccrosHue mexnay Toukamu. J[JIMHBI paBHBIX OTPE3KOB.
OcHoBHbIE CBOWCTBA JJIMHBL. **XapakTepucTUYECKOE CBOMCTBO TOYEK oTpe3ka. OmpeneneHue
TpeyrojabHuKa. HepaBeHcTBO TpeyroiabHuka. **3anagya o moctpoiike Mocrta. [Ipumepsl ToMaHOM.
Hnuna nomanou. Ilepumerp mMHOroyrospHuka. **Jlomanas kak myTh U3 OTpPe3KOB.*CBOWCTBO
JUIAHBI JIOMaHOH.

CioxeHue W BblYMTaAHMe HaTypajibHbIX umcea (11 w4).llpumepsl cnoxeHus
HaTypalbHbIX yncell. CIoXeHNe pa3psSaHbIX €AUHUL. AITOPUTM clokeHus. ** CroxeHue yucen
B HEJIECATHYHBIX cucTemMax cuucieHus. O crocobax cinoxenus. *ClioxeHHe YUcel Py TOMOIIN
IByX JuHeek. I[lonstue cymmbl. 3akoHbl cioxeHus. OnpeneneHue pa3HOCTH  JBYX
ymcel. *HaxoxxaeHre pa3HOCTH YUCENl IPU MOMOIIM JBYX JHHEEK.**OTpunarenbHble pa3HOCTH.
CBoiicTBa pa3HOCTH. AJNTOPUTM BbIYMTAHUA. ** [loTIONHUTEIbHBIE TpaBUIa, CBSI3aHHBIE C
BBIYUTaHUEM. **JlOoMOTHEHUE YKCiia 0 Pa3psIHON eIMHUIIBI.

Jlyu, npsimasi (6 4). Onpenenenue nyda. CriocoObl 3amanus ydeit. CoiicTBa ydeil.
*[lepemerienus nydeit. [Ipsmbie u nx o6o3HaueHus. OCHOBHOE CBOMCTBO mpsiMoit. [Tyudok myueit
U npoTtuBonoioxHeie Jyuu. Ilomymnockocts. *Ilepememienuss npsmeix. TIoHsATHS uncioBoil
OpsIMOM M YMCIIOBOTO Jiyya. TpagullMOHHOE paclojoKeHUe 4ucioBod mpsMoil. CpaBHEHHE Ha
YUCIO0BOM MpsiMoit. **M300paskeHust IpOOHBIX M OTPULIATETIBHBIX YHCEN.

YMmHo:keHue HATYpaJbHbIX unces (13 4). Onpenenenue ymHoxenus. *M3o0paxeHue
MPOM3BEJACHUST Ha YUCIOBOM mpsAMoOM. IlepeMecTUTENbHBI M COYETATENIbHBIM 3aKOHBI
yMHOKeHUs. PacnipenenurenbHblil 3aKOH YMHOXKEHUS. Y MHOXKEHHE Ha HyJb.**Oco0ble ciydan
OCHOBHBIX 3aKOHOB. **]lpyrue Ha3BaHHS OCHOBHBIX 3aKOHOB. YMHOXEHHE IE€JIOr0 YHCia
pa3psAAHBIX €IUHUI] Ha OJHO3HAYHOE YMCII0. Y MHOKEHUE HATypaJlbHOTO uncia Ha crene’u 10.
ANTOpUTM  YMHOXKEHMsI ~ HATypaJbHBIX  YHCEN.*YMHOXEHHME YHUCell, OKaHYMBAIOIIUXCS
HYJSAMU. **YMHOXEHUE B HEAECSITUYHBIX CHCTEMax CYHUCJIEHHUA. J|eHCTBUS C YHCIOBBIMU U
OyKBEHHBIMU BbIpakeHUsIMU. [Ipumepsl nmpeoOpa3oBaHuil. BeiHeceHne 00IIero MHOXHUTENS 3a
CKOOKU.*DOpMyJIbl COKPAIIEHHOTO YMHOXKEHHUS.

Yrast (13 4). Yron mexny dydamu ¢ oOmiei BepummHou. [Inockuit yroi. PazsepHyTsit
yroja. YTroil MeXIy OoTpe3kamu ¢ oOmmM KOHIOM. PaBeHcTBO yrioB. ['pamycHas mepa yria.
Bennuuna yrna. *HauanbHble cBoiicTBa Mephl yrioB. OCHOBHOE CBOWCTBO TI'payCHOW MEpHI.
[Tpumepsl. buccekTpuca yria. **CymectBoBanue 6uccekTpuchl yria. *IlpuMep Ha BeIUUCIEHNE
CyMMbI yrioB TpeyroibHuka. IIpsmoit yron. Ksaapar u npsamoyronpHuk. CMEXHbBIE U
BEPTUKAJIBbHBIE YTIIbl. OCTPBIA U TYIIOM YTOJI.

Jesenue HatypaabHbiX umces (18 4). Jlenenue nopoBHy. JleneHune Haueno OJIHOTO
HATYpaJIbHOIO uYHKcia Ha Jpyroe. ['eoMeTpuueckuii CMBICT JIEIEHUs OJHOTO YHCIa Ha JIPYroe.
OcHOBHOE CBOMCTBO yYacTHOro. *JlomoJgHMUTENbHBIE CBOMCTBA AeTUMOCTH.*Pa3noxenue uyucna
Ha nenutenu. [Ipusnaku nenumoctn Ha 2, 3, 5, 9, 10. *CocraBHbIe U poCThIe uncia. **Pemero
Oparocdena. [leneHue dymcen ¢ OCTaTKOM. ['€OMETpUUYECKHI CMBICH AETIEHHUS C OCTATKOM.
Ocrartok 0. AIropuT™ JIeJICHUS C OCTaTKOM «yrojikom». *Ha kakyto nudpy okanuuBaercs 21007
OmnpeneneHue YeTHBIX U HEUYETHBIX yHcen. JlemeHue uucen Ha 2 ¢ ocraTkoM. **HaxoxxneHnue
nudp urcaa ¢ MoMOINIBIO IeNieHus ¢ ocTaTkoM. **Haxoxaenue mudp uncna B Ipyrux cucTemMax
CUHCIICHUSI C TIOMOUIbIO JeNIeHUs] ¢ ocTaTkoM. **[lepeBon umcia U3 JECATUYHON B JPYTYIO
CHUCTEMY CUHCIICHUS JIEJIEHUEM C OCTATKOM.



IIpsaMoyrosibHbie  TpeyrojdbHukn (8  4).  OmnpegeneHue  OPsIMOYTOJBHBIX
TPEYrOJIbHUKOB. PaBEHCTBO MpPSIMOYTOJIbHBIX TpPeyrojabHUKOB. [lpakTuueckas mpoBepka
paBeHCTBa  TpeyrosibHUKOB. [Ipu3Hak  paBeHCTBa  MPSMOYTOJbHBIX  TPEYTOJBHHUKOB.
COOTBETCTBEHHBIE 3JIEMEHTHI PABHBIX TPEYroJbHUKOB. CBOWCTBO JAMAaroHalIu MPSMOYTOJbHUKA.
Cymma yrioB MNpsSMOYTOJBHOTO TpeyroibHHKa. PaBeHCTBO [uaroHaneil mnpsMOYyrojbHUKA.
CoiicTBo nuaronaneit kBagpara. *IIpumep Ha paBEHCTBO MPSMOYTOJIBHBIX TPEYTOJIbHUKOB.

Apo6u (25 4). [lenenne Ha paBHBIC YacTH. J[poOu co 3HaMeHaTeneM 2 U uX u300pakeHue
Ha YHCIO0BOH mpsiMoii. [lpoOu co 3HaMmeHareneM 3 M MX M300pa)kKeHHWE HA YUCIIOBOM HPSIMOMA.
Hpobu co 3Hamenaresnem k 1 ux uzoOpakeHue Ha YUCIOBOM npsaMoit. CepeluHbl OTPE3KOB BUIA
[0; k], tme k — HaTypanbpHOe uncio. PaBenctBo npobeit (1podubIx uncen). [lpuBenenue npobeii k
obuiemy 3Hamenarento. [IpousBenenue nByx apobeil. Bzaumuo oOparnbie apoOu. YMHOXKEHUE
BEJIMYMHBI Ha IpoOHOE unciio. CloXeHre U BeIYUTaHue qpobeil. [lenenne Ha HeHYJICBYO IPOOb.
3aKoHBI CI0XKEHUS U YMHOKeHUs. [IpaBuibHbIC U HETIpaBUIIbHBIC, CMEIIAHHBIE JPOOHbBIE YHCIIA.
Apudmernueckue JIEUCTBUS CO CMEIIAHHBIMU JApOoOHbIMU 4yuciaamMu. CpaBHeHUE ApoOeH.
**[IpusHak cpaBHeHHsS ApoOHBIX uuncen. HepaBencrtBa. [IpubaBneHue u BBIYMTAHUSA 4YHCTA K
o0erM dYacTsM HepaBeHCTBA. **YMHOXeHHE M JelieHHe 00enx YacTeld HEepaBeHCTBA Ha
MOJIOKUTEIBHYIO IPOOb.

[nomanaps miockux ¢uryp (12 yacoB). OcHOBHbIE CBOMCTBA IUIOWAAU. EnuHUIIBI
u3Mmepenus miomann. [lnomane ¢uryp Ha kineruatoir Oymare. Kak ompenensercs Iuiomanab
MHoOroyrojgpHuka. lIlinomanu mnpsmoyronbHuka U KBajapata. *[IpubnnkeHHOE HaxOXAECHUE
wiomany. ** YToyHeHue Iioma iy ¢ MOMOIIBIO MOCIeI0BaTeNbHBIX TpulImkeHnil. Kakussieub
KopeHb U3 uuncna. *[IpubmmwkeHHoe 3HaueHue KopHs. Popmyna IUIOMIATM MPSMOYTOJIHEHOTO
TpeyroiabHuka. [lnomans versipexyronpuuka. *[lnomans TpeyronbHuka. PaBHOCOCTaBneHHBIE
¢urypsl. Teopema [Tugaropa. **Kak nocrpouts kBajapar 3a1aHHO IJIOIIAAN.

Hecsituunbie apodu (14 4). Jlpobu co 3HaMeHATENsIMHM, paBHBIMU cTeneHu ducia 10.
[Mudps! nenolr u aApoOHON yacTU. 3amUCh AECATUYHOW IpOOM B BHUJE CYMMbI IPOM3BENEHUN
udp U pa3psaaHbix eauHull. CBA3b JECATUYHBIX ApoOel ¢ IeCATUYHON METPUUYECKOU CHCTEMO
equHuIl. M300paxkeHne NEeCATHYHBIX IpoOed Ha YUCIOBOWM mpsiMoil. **O cTpemyieHHH K HYJIIO
npobeit Buga 1/10n mpu Bo3pacTaHuu Mokaszarens creneHH. [IpaBuio cpaBHEHHs AECSITUYHBIX
npoOeii. JIBoitHOe HepaBeHCTBO b < a < c¢. 3amuch ACCATHYHBIX NPUOTMKEHUH. *3HaK
npuOMKEHHOTO paBeHCcTBa. CpaBHEHHME 4YHCNIA C €ro JACCATUYHBIMU TMPUONMKEHUSIMH C
HEJOCTAaTKOM M C u30bITKOM. [IpaBmia CIOXKeHHS W BBIUMTAHHUS JECATHYHBIX JPOOEH.
**JlonomHeHNE AECATUYHON APOOU 10 pa3psAaHON enuHUIIb. [IpaBUIo yMHOXKEHUS A€CATUIHBIX
npobeit. IlpaBuwino ymHOXeHust paecsituyHor npodbu Ha 10 m mwa 1/10. *Bsruucnenue
JECSTHIHBIX. *O TIPUOTIKEHHOM BBIYHCICHHH TIPOM3BEICHHS ¢ TTOMOIIBIONIPHOIIKCHAN s
yhcia  KajupKyssitopa. CBA3b MeXAy JI€J€HMEM BEIMYMHBI Ha HATypaJlbHOE YHCIO N H
YMHOXKEHUEM Ha JpoOb 1/n. Cxema JaeneHHs YroJKOM JECATHYHON IpoOM Ha HaTypaibHOE
gucio.**Cxema nenenust yroikom yucia 0,1 wHa uyucio 3. Kparkas 3amuch CXembl JIETICHUS
YTOJIKOM.

IIpakTuyeckoe cpaBHeHue BeduuuH (8 u). OmnpeneneHue OJHOrO MNPOILEHTA OT
BenuuuHbl. Onpenenenne m% OT BeauuMHbL. [IpuMepsl HaxoXJIeHUs BEIUYHMHBI, KOTJa
M3BECTHO 3HAYECHHE 3aJaHHOrO 4YHCJa €€ MPOILEHTOB. 3aJaHHe 3aBUCHUMOCTH BEJIUYUH C
nomotplo Tabmun. I[lonsTue o auarpamme. 3aaHue 3aBUCHMOCTH MEXIY BEITUYHMHAMU C
nomombio ¢opmyn. Iloctpoenne Tabmum. [lonarue macmraba. Macmta® reorpaduyeckon
KapThl. [IpuMepsl mpruMeHeHus MaciTada.

IIpumenenne ¢opmys B NMPaKTHYECKOH AesATeIbHOCTH (6 4). Brruucienne cTopoH
OPsIMOYTOJIBHOTO TpeyroibHuka. *J[nwHa oxpyxHocTu. *Ilnomane kpyra. [IpsmoyronabHbIN
napayuienenunesn. OObeM MNpsIMOYTOJbHOrO mHapamienenunena. I[Ipumepsl uCHOIB30BaHUs
dbopMynbl oObeMa mpsIMOyTONbHOTO mapauienenunena. Kyb6. O6vem kyba. *KyOuueckuit
kopeHb. *mwmanp. *O0bsem munuHApa. *3agada o komoame.*[lap u 06béM 1mapa.

IHoBTOpEHue (8 4).
6-it kiacce (170 yacoB)



Hanpasienune u koopauHarbl (3 4). KoopauHarsl Ha npsiMod M Ha 1wiockoctu. U3
IIyHKTa A B IIyHKT B. CrniocoOsr 3a7aHus HaIlpaBJICHUMN. [Tonspuslie
KoOpauHATHL. **Koopounamul 6 npocmpancmae.

Meauteaun um kpartnble (14 4). [lenutenu HaTypanbHOro uucia. Ywucna, KparHble
3aganHoMy. Heuetnble uncna. **Okeusanenmuvie ymeepoicoenus. IIpocTbie U COCTaBHBIE YHUCIIA.
Pa3znoxxenune

yuclia B IPOU3BE/IEeHUE MPOCTHIX Aenuterneil. OcHoBHas TeopeMa apudmetuku. Vcnonbp3oBanue
NPU3HAKOB JICTMMOCTH JJIsl Pa3jioKEHUs YWClia B MPOU3BEINCHHME NPOCTHIX. **Cgolicmea
pasnodcenull Oenumenell HamypanvbHelx yucesl. [lpuMeHeHne pa3ioXKeHHs Ha MHOXHUTEIU MpH
cokpameHun apobeii. OOmue penutenu. Haubonpmumii oOmmii  menmurens. Jlemurenu
BBIPDOKECHHUM, COCTaBICHHBIX W3 4YHUCeN. **Ancopumm Eexiuoa Haxoxcoenus HAuboIbuLe2o
obwezo Oenumens. BzauMHo mpocteie uucna. **Hecokpamumsie Opoou. Haumenbiee oOiee
kpaTtHoe. [IpuBenenue npoGeit k o0lIeMy 3HAMEHATEIO.

IlepBblii NpU3HaK paBeHCTBa TPeyroJbHUKOB (13 4). Meauana. buccekrpuca yria B
TpeyronbHuke. BbicoTa TpeyronpHuka. COOTBETCTBUS MEXKIY 3JEMEHTAMH TPEYIOJbHUKOB.
[lepBblii NMpU3HAaK paBeHCTBAa TPEYrojJbHUKOB. CBOMCTBa paBHOOEIPEHHOIO TPEYroJbHUKA U
pomOa. PaBHOCTOpOHHMII TpeyronbHUK. **[locmpoenue pagnobedpenno2o  mpey2oibHUKA.
**[Ipusnaxu pasnobeopenHo2co mpey2orbHuUKd.

Heabie umcaa (9 4). Pemenns ypaBHeHumii Buga X + a = b. M3obpaxenue
OTPHULIATEIILHBIX YKCEeN Ha YnucioBor ocu. Llenbie unciaa. CHMMETPUYHOCTD HAa YHMCIIOBOU MPAMOU
OTHOCHUTEJIbHO Hayasia orcyeta. CpaBHEHHE HaTypalbHBIX U LEJbIX ynces. CBOMCTBO CpaBHEHUS
nenbix yucesn. Moaynes wnu aOcomtoTHas BenuurnHa. CpaBHEHHE OTPULIATENbHBIX YHUCEN C
MOMOIIBIO CPaBHEHUS UX MOAYJEH. **[Ipumep ypasnenus c mooynem.

IepnenauKyasspHOCTH NPAMBIX H 0TPe3KOB (8 u). [Ipsimbie yribl. [lepnenaukyaspHble
npsimele. [lepneHauKyIsipHOCTh OTPE3KOB U NpsMbIX. [lepnenaukymsap. PacctosHue or Touku 10
npsimMoit. **[lepnenouxynsap u naxnouwnasn. Teopema Iludaropa. Teopema, oOpaTHas Teopeme
[Tugaropa. IIpsiMoyrojspHble TPEYroJbHUKH C LEJIOYUCIEHHBIMH CTOpoHaMu. Ilpumep
ypaBHEHHUs, UMEIOLIEro 0oJiee 0JTHOro perieHus. EAMHCTBEHHOCTh NMepIeHANKYJIspa.

Choxxenue u BpluMTaHue neJbix ymucea (11 4). [IpubaBnenne HaTypajabHOIO 4HCIa K
nenomy uucay. [IpubaBneHune OTpHULIATEIBHOTO IIEJIOTO YHcia K LenoMy uyuciy. CBoiicTBa
CJIOKEHMSI LIeIbIX uncen. MmocTpanus 3aKkoHOB clokeHus. [IpoTHBOIONOKHbBIE 1IENIbIE YUCIIA.
CUMMETPUYHOCTh H300pakeHUs MPOTHUBONOJOXKHBIX uucesn oTHocuTenbHOo (0. Cymma nByxX
OTPUIATENBHBIX IeNbIXUucen. **000ocHosanue npasunl CrONHCEHUS OMPUYAMENTbHBIX YUCell.
CyMmMa yucen MpOTHUBOIOJOKHBIX 3HAKOB. Pa3HOCTH LIENBIX YMCEN. PAa3HOCTH IIENIbIX YHCEN K
CyMMe.

Oxkpy:kHoCcTh. BiucaHHble M ONMMCAHHBIE MHOTOYTOJLHUKH (13 4).

OxpykHOCTb. J[MaMeTp M XOpJa OKPYKHOCTH. Pannycel, coeaMHSIOIMME KOHIBI XOpPIBI C
neHtpoM. Jluamerp, MNEpPHNEHIUKYJSIpHBIA K Xopae. B3anmmHoe pacnojoXeHue ABYX
okpykHocTel. OOmiast xopjaa IBYX OKpykHocTed. OmpeneneHue kacarenbHoM. Ilpusnaku
KacaHus MpsIMOW € OKpYXHOCTbIO. **Cgoiicmeo kacamenvHoul. [locTpoeHne KacaTeabHOM.
Bnucanubie MHOroyronbHUKUA. ONUCaHHBIE MHOTOYTOJBHUKH. [IpaBuiibHbIE MHOTOYTOJBHUKH.
[Toctpoenue xBanmpata. [IpaBunbHbiii Tetpadap. Ky6. Oxrasap.**/Jooexasop. **Ukocasrop. **
Cohepa.

YMHOKkeHue U JejieHue uneabix yuces (14 4). YMHOXKEHUE TETBIX MOJT0KUTEIbHBIX YHUCEIL.
[TpousBeneHne [ByX ILENBIX YHCEN Pa3HBIX 3HAKOB. YMHOXEHHE 4YHCEN OJHOIO 3HaKa.
YMHOKeHHEe Ha HYJb. 3aKOHBI YMHOXEHHUS. ** [Ipasuno 3nakos. bykBeHHbIE BBIpAKEHHSI U HX
paBeHcTBo. Koaddunmentsl. [IpuBenenne monoOHBIX 4iIeHOB. JleneHue HaTypajbHBIX YHCEIN.
YactHoe nenbix uucen. enumoe u nenutens. [IpaBuio 3HakoB npu neineHuu. **/lenenue c
0CMAmMKOM.

OceBast cummerpus (8 4). Harnsannas cummerpusi. CUMMETPHUSL TOYEK OTHOCHTEIBHO OCH.
Cummerpus ¢uryp. ®urypsl, cummerpuunsle camuM cedbe. Cummerpus yria. Ocu CUMMETpHH
pomba. **Cummempus oxpyscnocmu. «3epkaibHash cuMMmeTpus. Kparuaiimas jomaHas.

Jpooubie unciaa (15 4). [lonoxurenpHble ApoOHBIC yncia. ClokeHre U BEIYUTAHUE IPOOEH.
Cokpamenue apobeit. CnoxkeHuwe ApoOell ¢ OJWHAKOBBIMH 3HAMEHaTelssMH. HauMeHbImuni



obmuii 3HamMeHaTenb. OnpeneneHue oTpuiaTeaIbHou apodu. CriokeHHue M BhIUMTAHHUE IpoOei
moboro 3Haka. [IporuBomonoxkubsie ApoOu. IlomoxkuTenbHble W OTpULATENBHBIC JPOOH.
YMHOkeHue aApoOeit. Bzaummuo oOpatabie apoou. OtHomieHue apoOei. Mcmosbp3oBaHue
oOpatHbIX apoOedt st peneHus. IlpaBwimo 3HakoB nisi yacTHOro. OCHOBHBIE CBOMCTBA
YaCTHOTO.

CpoiictBa apodeii (17 4). Koopaunarsl Touku Ha npsamor. @opmyina i BBIYUCIECHUS
paccTosHUSL MKy TOUYKaMU C 33JaHHBIMU KoopauHaTamu. **Koopounama cepedunsvt ompesxa
Ha  uucnosou npsmou. CpaBHEeHHME JpoOM ©  [EJIOr0o  4YWclia. YCIOBHE  paBEHCTBA
npobeit. **@opmyna cpasnenus Opobdeii ¢ nonoxcumenvuvimu 3Hamenamensimu. CpaBHEHHE
npobeil ¢ moMoIIbi0 BhIYHCICHUA pasHocTH. CpaBHeHHME Apo0ell Mo MX H300pakeHHsIM Ha
yuciioBoil mpsamoit. I[lepemecTuTenbHOE M coueTaTeNIbHOE CBOMCTBAa CIIOXKEHMS Ui JIpoOeit.
CpoiicTBa omepauuu yMHOXeHHS uisi ApoOeil. CpoiictBa **Omuowenue OpobHuIX uucen.
PacnpenenurensHoe cBoiicTBo. [IpnbaBnenue yucina k 000MM YacTIM paBeHCTBA. Y MHOXKEHHE
o0eux yacTeil paBeHCTBa Ha 4mcio. Perienue ypaBHeHuid Buaa aXx = bmopu a= 0. OcHoBHOE
CBOMCTBO YacTHOTO. **Ceoticmeo onepayutl c1oiceHUss U YMHONCEHUSL.

Koopaunatnas miaockoctb (6 ). CpoiictBa mnpsmoyroibHuka. Ocu  KOOpAMHAT.
Koopaunatel touku. [lenenue miuockoctd Ha 4erBepTH. [locTpoeHHe TOUYKHM, CUMMETPUYHOMN
nanHoi. CBoHCTBa OHMCCEKTPUCHI NEPBOM U TPETheHl ueTBepTel. **Vpasuenue oOuccexmpucswi
KOOpOUHAMHbIX y2nos. JIniHa oTpe3ka Ha KOOPAUHATHON TUIOCKOCTH. Y paBHEHUE OKPYKHOCTH C
IIPOU3BOJIBHBIM LIECHTPOM. KOpeHb KBapaTHBIM.

Iponopuun (17 4). OTHOIIEHUE BYX 4Kcen Kak yacTHoe. OTHOIIeHUS, OONbIINE eTUHUIIBI
U MEHbLIME €AVHMIIbI. BbluKcieHNe OTHOIIEHMSI BEJIUYMH C IOMOIIbI0 M3MepeHuil. OCHOBHOE
cBoiicTBO oTHOuIeHHs. OTHOIIEHUE ompeAeneHue nponopiuu. Ilponmopiuu ¢ mnepeMeHHbIMU
BennurHaMu. OCHOBHOE CBOWCTBO Iponopuuu. HaxoxaeHue HeM3BECTHOTO 4JIEHa MPOIOPLHUH.
Onpenenenne MNpsSMOM MPOMOPIMOHATBHOCTH JBYX 3aBUCHMBIX BenuuuH. Koaddumuent
nponopunoHanbHocTU. IloHATHE cMecH, KOMIOHEHTHl cmecu. OnpeneneHue Macmrada.
Breruncnenne pasmepoB mpu momouiu Macmtaba. Macmrtad pHUCYHKOB C YBETHYCHHBIMU
pa3zMepami.

Hecatuunbie aApodu (10 4). [TomoxurenpHble W OTPULIATENBHBIE JECSITHUYHBIE IPOOH.
CnoxkeHue, BBIYMTAHME M YMHOXXEHHE JECATHYHBIX JpoOeil. [leneHune JecsTHUHBIX
npobeit. **[Jenas u opobnas wacme yucna. IlepeBon OOBIKHOBEHHBIX IpOOEil B JECSATHUHBIE.
Jenenue yronkom. Jlecstuunble npubnnxeHus. beckoneunas necaTudHas 1poob.

IIpumenenne rpadguxoB Ha npaktuke (6 4). MacmTabbl Ha OCSX CHUCTEMBI KOOpPJIUHAT.
['paduk ABMKEHUS 3JIEKTPOIIOe3]a ¢ OCTaHOBKaMU. **Haxoowcoenue npubaudsxceHnvix 3HadeHuil
no epaguxy. 3agadya O TaJeHUU KaMHSA B KOJOJEI. 3aBUCHMOCTb BpPEMEHH OT CKOPOCTH
nBrxkeHus. OOpaTHas MpONOPLUUOHATIBHOCTD BETUYHH.

ITosTOpenne (11 4).
7-it kaace (170 yacos)

Ceszannble BekTOpbl (17 4). HanpasnenHele oTpe3ku. JlnmuHa U HampasJcHHE.
Koopaunats! BekTopa. [IponopruonanbHOCTh KOOPIMHAT COHANpPABICHHBIX BEKTOpOB. [IpaBuio
napajuienorpaMma.  [IpOTHBOMONOXKHBIE ~ BEKTOpHl.  Bplumranue  BEKTOpOB. **Memoo
Koopounam. YMHOXEHHE BEKTOpa Ha JelcTBUTenbHOE uMcio. KomuimHeapHble BEKTOPHI.
Pa3znoxxenue nmo 1ByM HEKOJUIMHEApHBIM BeKTOpaM. IIpu3Hak v CBOICTBA paBEHCTBAa BEKTOPOB.
CaoiicTBa paBeHCTBa BeKTOpOB. COHANpaBlIEHHbIE U MPOTUBOIOJIOKHO HAPaBIECHHbIE BEKTOPBHI.
CBobGonnble BekTophl. Omepanuu HaJg CcBOOOAHBIMM BeKTOpamu. PaznoxeHune CBOOOIHBIX
BEKTOPOB I10 COCTABJIAIOIMUM. BekTopsl B mpoctpaHcTBe. Tpaekropuu. PasnoxxeHune mo tpem
BEKTOPAM, HE €KalllUM B OJJHOU IJIOCKOCTH.

Crenenb ¢ umeabiM mokaszareqeM (11 4). CreneHb C HaTypajdbHBIM ITOKAa3aTEJIEM.
OcHoBanne u mokaszatenp creneHdu. IlocnenoBarenbHOCTH creneHed uwncia a. Hazanus
«KBazpaT» M «KyO» IJIi BTOpOM W TpeTheil cremeHeil. [IpaBuiio yMHOXEHUs CTENEeHEH ¢
OJIMHAaKOBBIM OCHOBaHueM. [IpaBuio Bo3BeneHUs B cTeNeHb. [IpaBuiio crenenu npou3BeAeHUs 1
OTHOILIEHUSI. Onpenenenue ao. Onpenenenne OTpHULATEIbHOU CTEIIEHU qucia d.
['eomerpuueckast nporpeccus. **3anucey beckoneunou eeomempuueckou npozpeccuu. IIpaBuio
YMHOKEHHS CTETIeHeit ¢ IebIMU TokasaTesimMi. CTereHs OTHoweHns. **3anuck Na 6 eude a



Yrasl (4 4). Onpeaenenue yria Mexay Jgydamu. Onpenenenue miockoro yria. [Toustue
yria Mexay OTpe3kaMu. BHyTpeHHHME yIVIbl MHOIOYrojibHUKa. ['pagycHas Mepa yria.
N3mepenne yrioec noMouipro tpaHcnoptupa. CiokeHue IUIOCKMX yTioB. buccekTpuca yria.
W3mepenue yrioB C TMOMOIIBIO JAyrd OKpyxkHocTH. [lonstue pamuana. *Mzmepenue
PA36EPHYMBIX V2Il08.

ToxaectBa (17 4). [locTosiHHBIE U TIEpEeMEHHBIC BEIMYUHBI B OyKBEHHOM BBIPAKCHUHU.
3HaueHue  OyKBEHHOro  BbIpaxeHHs.  TokIeCcTBEeHHOoe  IpeoOpa3oBaHHe  OyKBEHHBIX
BeIpakeHuil. **Ceoiicmea MOACOECMBEHHO20 pasencmea: MPAH3UMUBHOCMY,
cummempuyHocms, peghnekmuenocmo. [Iprbapnenue Kk 00eUM 4acTsIM TOXKIECTBA OJAMHAKOBOIO
BBIpOKEHUS. YMHOXKEHHE 00€HX YacTeil TOXKIECTBAa Ha OJAMHAKOBOE BhIpakeHHe. OmnpeneneHue
MHOIOWIEHa M3 OJHOIO CJIaraéMoro win ojgHowieHa. Cymma, pa3HOCTb M IIPOU3BEIECHUE
mHorowieHoB. CrannmaptHas ¢opmMa WIM CTaHJApTHBIA BUJA MHOrowieHa. PaBeHCTBO
MHOrO4JeHOB. Pa3nokeHne Ha MHOXWUTENM JIBywieHa B oOmem Buge. **[lpumepwl
ucnonvzosanus pasioxcenuss ons an — bn. bunom Hpiotona. CpolicTBa K03 (UIIMEHTOB
paszioxeHuit OuHoMoB. Apudmernueckuit TpeyronbHuk biesa [Tackans.

IIpusnaku paBeHcTBa TpeyroJbHUKoOB (12 u). DopMynupoBKka BTOPOro IpHU3HAKA
paBeHCTBa  TPEyrojdbHUKOB. [Ipu3Hakm paBeHCTBA  MPSAMOYIOJbHBIX  TPEYTrOJbHUKOB.
@opMyIUpOBKa TPEThEro MpU3HAKa pPaBEHCTBA TPEyrosbHUKOB. [locTpoeHne TpeyrosibHUKA MO
TpeM cropoHaM. OTKiaablBaHWE OT Jiyd4a YyIJla, paBHOro 3agaHHomy yriay. lloctpoenue
TpPEyrojbHUKA 10 JBYM CTOPOHAM U yrily MeXJy HUMH. [locTpoeHue TpeyroiabHUKa [0 CTOPOHE
U IByM Ipujexaiium yriaam. [Ipumep 3agaun Ha mOCTpOECHHE TPEYTroJbHUKA IO ABYM CTOPOHAM
u yIiy, IPOTUBOJIEKAILEMY OJIHOM u3 HUX. [Ipumepsr 3aj1a4 Ha
JI0KAa3aTeNbCTBO. **/cnonv3oeanue npusHakos paseHcmea mpeyeoNbHUKa Oasi — peuleHus
3a0au. Ilnomwans TpeyronbHuka. OCHOBaHME TpeyrojbHUKA. BpiBoJ (opmynbl miomaau
TpeyroiabHuka. O0mas ¢popmyia Mmiomaau paBHOCTOPOHHETO TPEYTOJIbHHUKA.

YpaBuenusi (12 4). AnreOpanueckoe ypaBHEHHE C OJHOW Heu3BecTHOU x. JleBas u
npaBas 4YacTu ypaBHeHHs. KopeHb ypaBHeHMs. PaBHOCHMIBHOCTH ypaBHEHUU. Pemenus
ypaBHEHHIA Buaa A(x)B(x) = 0. **[Ipumepnvi npeobpazosanuil, Hapyuaruwux
pasHocuibHocmys. JINHENHBIE YpPaBHEHUS C OHOW HEU3BECTHOU. MccnenoBanue ypaBHEeHUs ax =
b B obmem Bume. JIuHeiiHOe ypaBHEHHE C MapaMeTpoM. TEeKCTOBBIC 3aJadd Ha COCTABJICHHE
JUHENHOro ypaBHeHus. TekcroBas 3amada Ha mpoueHTsl. [IpaBuiia coctaBineHus: ypaBHEHUH 110
TEKCTOBBIM 3a7audaM. Ajredpanyeckoe ypaBHEHHE C IByMs HEW3BECTHbIMHU. M300paxeHue Ha
KOOP/IMHATHOM IUIOCKOCTHM MHOYKECTBA peIIeHUIl ypaBHeHUs. PaBHOCWIIBHBIE NpeoOpazoBaHUs
YpaBHEHHUS C ABYMs [IE€PEMEHHbBIMHU.

IMapaueasnocts (9 4). Henepecekaromuecs npsmsie. OnpenencHue napaie]bHOCTH
npsiMbix. Akcuoma mapamienbHocTd. [lpusHak mnapannenbHOCTH  OpaMbIX.  **Ceoticmea
napannenvrulx npamvix. Cexymas IByX NpsAMbIX. BHyTpeHHHE HakpecT JieKallue YIibl Mpu
cekylield. BHyTpeHHHE OJHOCTOPOHHHE YIJIBI W COOTBETCTBEHHBIE YIJIBI MpPHU CEKYIIEH.
[TapamienpHOCTh TPSMBIX IPU PABEHCTBE BHYTPEHHUX HAKPECT JIEXKAIIMX YIJIoB. PaBeHCTBO
BHYTPEHHUX HAKPECT JIEKAIIMX YIJIOB NPU NEPEeCeYeHUM MNapajUIeNbHbIX IMPSAMBIX CEKYIIEH.
[TonsiTMe BHELIHErO yryla TpeyroibHHKa. Teopema o BHemHeM yrie. CymMma BHEIIHUX YTJIOB
TpeyroibHuKa. **Cymma  yenos  uemwipexyeonbHUKd. **Akcuomol. CymecTBOBaHUE
HEEBKJIMJ0BOM T€OMETPUH.

Yucnosbie HepaBeHcTBA (15 4). [IoHATHE CTPOrOoro HepaBEHCTBA; 3HAKH HEPABEHCTBA.
Hectporue HepaBencTtBa. CpaBHeHue ¢ HysieM. CBOICTBa yMHOXEHHUSI HEPAaBEHCTB C HYJIEM B
MpaBou yactu. HeotpunarenbHOCTh KBaJIpara yucia. PaBHOCUIIbHBIE
HEepaBeHCTBA. **/Joxazamenvcmeo ceolicmea u3 npeovidywjeco NyHKma. Y MHOKEHUE O00enX
yacTell HEpaBEHCTBA Ha OTpHUIIAaTeIbHOE 4ucio. **Cpasuenue oopamuuvlx eenuuun. Ilounennoe
CIIO)KEHHE M  YMHOXXEHHE HEpaBeHCTB. **[Ipasuno  evluumanusi  HEPA8eHCME paA3HO20
cmbicna. JInHeiiHbIe HepaBeHCTBA C OJHOM TepeMeHHO#. MccienoBanue HepaBeHCTBa ax > b B
obmeM Bupae. I[IpomexyTkn Ha 4YHCcIOBOM mnpsmoil. M300pakeHHe MHOXKECTBA pPEUICHUN
JIMHEMHOTO HEPAaBEHCTBA HA YMCJIOBOM MPSIMOM.

IHapaniaeaorpamm (12 4). Onpenenenue napajuienaorpamma. PaBeHcTBO
IIPOTHUBOIIOJIOKHBIX CTOPOH M YIJIOB mapasuiesorpamMma. OmnpenerieHHe NpsSMOYTrOJbHUKA Kak



napajuiesorpaMmma ¢ npsMbiM yriioMm. PoMO kak 4acTHbBIN citydail mapamienorpamMma. [IpusHaku
napajieniorpaMma. 3ajada o IByX napajuiesorpaMmax ¢ oomieil croponoit. OCHOBaHHE U BBICOTA
B mnapaenorpamme. OO0 YCIOBHOCTH TOHATHS OCHOBaHMSI B mapajuienorpamme. BwiBoj
dopMysbl  TUIOIIAAM TMapajuieorpaMMa. BplUucleHue IUIOMAAM — MapajuieiorpaMMa ¢
BEpIIMHAMU B CepeluHax CTOPOH 3a/laHHOro Mapaienorpamma. l[Ipumepsl IHEeHTpanbHO
CUMMeTpUYHbIX (uryp. CHMMETpusi TOYEK OTHOCHUTENBHO 3aJaHHOM TOYKU. LleHTpaiabHO
cuMMeTpuuHbie Gurypsl. [lomyyeHue meHTpaaTbHO CHMMETPUYHOM (hUrypsl moBoporoM Ha 180°.
LlenTpanpHas CUMMETpUs Kak mepemereHue. **/Joxazamenvcmseo napaninenvnocmu cmopou
YEHMPANbHO CUMMEMPUYHDBIX Y2l08.

IIponopuuonaiabubie orpesku (13 49). CBOMCTBO NpsAMOH, MPOXOJALIEH depe3 CepeauHy
CTOPOHBI TPEYTOJIbHUKA MapajuleNbHO apyroi ctopone. OnpezaeneHue U JUIMHA CpeIHEN JIMHUU
TpeyroipHuKka. CBOMCTBO TOYKHM NEpeceueHus] MelnaH TpeyrojabHuka. CBOWCTBO MapauieIbHbIX
CEKYIIHUX CTOPOH yTJa, MPOBEIECHHBIX Yepe3 KOHIIbI PABHBIX OTPE3KOB HA OJJHOM M3 CTOPOH 3TOTO
yria.

Tpanenusi. OcHoBaHHs, OOKOBBIE CTOPOHBI Tpameuud. PaBHOOenpeHHass Tpamenus.
[lepeceuenne mpoaoHKEHNH OOKOBBIX CTOPOH Tparnenuu. Pazonenne Tpanenuu Ha TPEyTroOJIbHUK
u napamienorpamMm. Beicota Ttpanemuu. Cpenuss nuHHS Tpaneuuu. dopmyna IUIOMIATU
Tparenum.

JIuneiinas ¢ynkuua (12  4). OnpeneneHue nOpsAMOMl  NPONOPUUOHAIBHOCTA — ABYX
NEpEeMEHHBIX BeMW4YnH. PopMmyna HpsMOi MPONOpHHOHATBHOCTH. JIMHeHHas (QyHKIuS Kak
3aBUCHMOCTb, ompeensemas o gopmyie Y = kx + b. M300paxkeHue TMHEHHON 3aBUCUMOCTH Ha
KOOPJMHATHOM IUIOCKOCTH. YTJoBOW KodpduuueHT mnpsmoit Yy =kx =+ b.Cs3p Mexay
rpadgukamMu JUHEHHBIX (YHKIUH W ypaBHEHHSIMH C JIBYyMS HEH3BECTHBIMU. **Mccredosanue
ypaenenus ax + by = ¢ B obmem ciyuae. Onpezenenne apupmernyeckon nporpeccuu. [lepBoiit
YlleH ¥ pa3HOCTh apupmerndeckoi mporpeccuu. Gopmyna it n-To dieHa apupMETHUECKOM.
®dopmya cyMMBI 7 Ha4aIbHBIX HaTypalbHBIX yucel. [lorarne QpyHKIIMOHAIBHOW 3aBUCUMOCTH.
Oyukims Y = |X|. OyHKIHS «1enas yactbxy. OyHKINA «IpOOHAS YaCTh X».

CpoiicTBa okpy:kHocTeil (6 4). OTpe3ku KacatenbHbIX. IlocTpoeHne OKpy)HOCTU
3aJJaHHOTO pajJMyca, Kacarolleics TaHHON mpsMod B 3agaHHOM Touke. Teopema o0 oTpe3kax
KacaTeJbHBIX, TMPOBEIEHHBIX K OKPY)XKHOCTH M3 OJHOH TOUYKH. BrmcaHHass B TpeyroibHUK
OKPYXHOCTb. BbIuncnenue paamyca oKpyKHOCTH, BIUCAHHON B MPSAMOYTOJIbHBIA TPEYTOIBHUK C
3aJJaHHBIMH  CTOpOHaMHU. CBOWCTBO CTOPOH OIHMCAaHHOTO YETHIPEXyTOJNbHUKA. Pa3nndnble
BapHaHTHl ~ B3aMMHOTO  pACHONIOKEHHsS  JBYX  OKPYXKHOCTE W HUX  0o0mmx
KacaTeNbHbIX. **Boiuucnenue ompeskoe om epuiun mMpeyeorbHUKa 00 MmMOYeK KACaHus
NPOOOIAHCEHUL CIMOPOH C BHEBNUCAHHOU OKPYHCHOCBIO.

Cucrembl ypaBHeHuii (12 uv). [TonsiTue cucremsl JBYX JUHEHHBIX YpaBHEHUI C ABYMs
HEU3BECTHBIMU. * *Pewenue 3aoauu ¢ nomowwio cucmemvl auneunvix ypagreHnuu. CrocoObl
pelmIeHusT CUCTeM JBYX JIMHEWHBIX YpaBHEHWH C JBYMS HEW3BECTHBIMHU. **Yacmuunoe
uccneooanue cucmemvbl 08YX JUHEUHbIX YPAGHEHUN C O08YMs HeU3BECMHbLIMU ¢ OYKGEHHbIMU
koagppuyuenmamu.  **llpumep  auneinou  cucmemvr ¢ napamempom. I'paduaeckoe
MPEJCTaBICHUE pEIIEHUH CHCTeMbl YpaBHEHHMI C JByMs HEHM3BECTHBIMH. 3agavya Ha
nBwKeHue. **[lonnoe uccredosanue cucmemvl 08YX JUHEUHBLIX VYPABHEHUU C  O08YMs
Heu368eCmHbIMU. **['paghuueckuii Ccnocob pewierus cucmemul VpasHeHui c
mooynem. llenodnciieHHple  pelIeHWs  ypaBHEHWs  Bugaax = by (Ha  mpumepe).
Henmumoctb. **O6wuti cnocob nomyuyeHus yerouucienHvlx peulenutl ypaguenus euoa ax + by =
C.

Mmuoroyroasnuku (10 4). OnpeneneHne BRIMTYKIOTO YeThHIpEeXyrolbHUKA. **Teopema o
CyMMe GHYMPEHHUX Y2108 HNPOU3BOJIbLHO20 Yemblpexy2olbHuKa. BHEIHUI yroa BBITYKJIOTO
YyeThIpexyroipHuka. OnpeneneHue NATUYToJbHUKA. MHOTOyronbHass 001acTh. BeImyKibiid
MHOTOYTOJIbHUK. [Tonmyuenue BBIIYKJIOTO MHOTOYTOJIbHUKA nepeceyeHueM
MONYTUIOCKOCTEH. **Obwee onpeodenenue evinykiou gueypvl. Haensouvie npumepsi. Cymma
BHYTPEHHUX VTJIOB BBIMYKIOIO MHOTOYTrOoNbHUKA. **@opmynra [luxa Ons niowaou u ee
npoeepka Ha npumepe. MeToa AONOTHEHUS NPHU BBIYMCICHUU Tutomaaeid. dopmyna ruiomaan
OMKMCAHHOTO OKOJIO OKPYKHOCTH MHOTOYTOJIbHHUKA.



IoBTOpenue (13 v).
8-i kinace (170 yacos)

3anuMaresbHble u Jorndeckue 3agaum (3 ). [Ipunuun Jdupuxie. *Ilocreonue yugpoi
6 3anucu cmeneeil. *Manas meopema Pepma. **3adaua o wapax.

IMapaJuteJbHBIN EPEHOC HA KOOPAMHATHOM 110cKoCcTH (15 v).

[MapannensHbIi IEpeHOC BAOIL OCH abCHUCC U OCU OpAuHAT. **[lapannienvhvili nepenoc
OKpYIHCHOCIU 80016 ocu opounam. OO0IIee MOHITHE MapalljIeIbHOTO MEPEeHoca U ero CBOWCTBA.
@opmynbl npeoOpa3oBaHMs KOOPAMHAT TPH MapajuleIbHOM IepeHoce. **/Joxazamenbcmeo
ceoticme napanneinvHozo neperoca. IlocnenoBareabHOE BBHITOIHEHUE TapaieIbHbIX IEPEHOCOB.
[IpsMoyronbHas cucTeMa KOOpauHaT B mpocTpaHcTBe. DopMynia pacCTOSHUS MEXAY TOUKaAMH
Ha KOOPJAMHATHOM MJIOCKOCTHU U B pocTpaHcTBe. [lapaienbHblil mepeHoc B MPOCTPAHCTBE.

KBangparubie ypaBuenus (17 4). CoiictBa u rpaduk GpyHKIHMU y = x2.

Jloka3zaTenbcTBa HEOTPUIATENILHOCTH, CUMMETPUYHOCTH u
MOHOTOHHOCTHU. **Kacamenvnass « napabone. KBaipaTHblii KOpeHb M €ro CBOWCTBA.
*ITocmpoenue ompeska Onunvt Na uz ompeska Onunst a. [IpocTeilinne KBagpaTHbIC YpaBHEHUS.
OO01ee pelieHue KBaJpaTHOIO ypaBHEHUs. BbIOOp KOpHEW B npakTuyeckux 3anadax. *Kopruu
K68aAOpamuo2o ypagHeHus u ouckpumurawm. I'paduyeckoe pelieHHe KBaJApPaTHBIX ypaBHEHUU.
YpaBHeHHE TapaboIIbl MOCKIe MAPALICIBHOTO TepeHoca. [lapamienbHbIi MepeHoc mapadoIIsl
BIoJb oceit OX u OV. Pacnionoxenue rpaduka y = x2 + pX + q B 3aBUCUMOCTH OT P 4 Q.

I'omoternst (10 4). CBoiicTBa MmapajuIeNbHBIX CEKYIIUX CTOPOH yria. **Omuowenue
onun ompesxos. O000meHHas Teopema Paneca. OOparHas teopema @aneca. Iloctpoenue
OPONOPIMOHATBHBIX ~ OTpe3koB. LleHtp wu  koodpduument romorernn. OmnpexneneHue
rOMOTETHYHBIX (uryp. [IponopuroHaIbHOCTh OTPE3KOB MapauIeTbHBIX MNPSMBIX. OCHOBHOE
cBoiicTBo romoteTuu. [IpeoOpasoBanue oTpe3koB npu roMoreTuu. **Ceoucmea comomemuyHvlx
Queyp. **Onpedenenue comomemuu niockocmu. **[Ipeobpazosanue Koopounam npu
2oMomemuu.

Ipuéanxennnblie Bprunciaenus (11 4). [onyueHre npubIMKeHHOT0 3HaYeHUs KBAAPaTHOTO
KOPHS € IOMOMIIBIO KaJbKYyJIATOpa. M3MepeHHus BeNWYMH WenbiMH uuciamu. [lpubmmxeHus
cHu3y u cBepxy. IlorpemHocts mnpuOmmxkenus. IloHsTne aOCOMIOTHON W OTHOCUTEIHHOM
norpermHocTed. JlecaTnyaple TPHOMIMKEHUS TOJOXHUTEIBHOTO W OTPHULATENIFHOTO YHCEI.
[TpaBuno okpyrienusi. OueHka abCOMIOTHONW MOTPEIIHOCTH IpU OKpyrieHuu. [IpaBuiio oneHku
a0COIOTHOW TOTPENIHOCTH CYMMBI M Pa3HOCTH NPUOJIMKEHHBIX 3HadeHH. OTHOCHTENbHas
MOTPENIHOCTh MPOU3BEACHUS MPUOIKEHHBIX BeanurH. [lorpemHocts hopmynbil+X =~ 1 — X.

Muorouienbl (23 u). CranmaptHeiidi  Bua MHorowieHa. CymMma W TIpoM3BEIEHUE
MHOT'OWJIEHOB. Pa3/i0)kMMOCTh MHOTOUYJIEHOB Ha MHOXKUTeNnu. HemonHoe 4acTHOE M OCTaToOK.
Anroput™m JETICHUS COCTaTKOM. Cxema JIETICHUS «YTOJIKOM». Teopema
bezy. **/Joxazamenvcmeo meopemuvl be3zy. Onpenenenue kopHs MHorouneHa. Teopema ["aycca o
pallMOHAIBHBIX KOPHSX. Pa3iioykeHre MHOTOUYJIEHOB Ha JIMHEWHbIE MHOKHUTENH. Teopema Buera
JUIsT  KOpHEW KBaapaTHoro tpexwieHa. OOparHas TeopeMa Buera s KBaapaTHOTO
TpexwieHa. **[Ipumenenue meopemvl Buema Onsi 8bINOIHEHUS CUMMEMPUUECKUX BbIPANCEHUL
om KoOpHel KeaopamHoz2o u Kybuweckoeo mpexunenos. *Teopema Buema 0ns kybuueckoeo
MHO20YJIeHa.

ITono0ue s 4). Onpenenenue noj100us ¢buryp. [Tono6ue paBHBIX
buryp. **IIpeoopazosanue nooodus. **Ceoticmea nodoous gueyp. CBOIUCTBA CTOPOH U YIJIOB
OJJOOHBIX TPEYTOJIbHUKOB.

[lepBriii mpu3HaK NOA00MS TPEyroibHUKOB. BTOpol mnpu3Hak mnogoOusi TpeyroJbHUKOB.
Tpetnii mnpusHak m10a00Us TPEYroibHUKOB. **Ceoticmeéa coomeemcmeeHHbiX 21eMeHMOo8
no0ooOHBIX mpeyonbHukos. OTHOIICHUE TUIOMAACH MOJAOOHBIX TPEYTOIBHUKOB. *OmHuowenue
naowaoeu noOoOHbIX MHO20Y201bHUKO08. *Ce0olicmea 6blcom NPOU3BOILHO20 OCHPOY20IbHO2O0
mpeyeonrvhuxka. (OCHOBHOE  CBOMCTBO  OHCCEKTpPHCHI  yriaa  TpeyrosibHHKa. **[Ipusnak
buccekmpucel mpeyeoavHuxa **OkpysrcHocms Anorionus.

Auareopanyeckue apoom (13 u). Anrebpandeckue apoou. OOnacTe ompenencHus
anreOpanyeckoid  apodu. PaBeHcTBo  anreOpamueckux  apobeil. OCHOBHOE  CBOMCTBO
anreOpandeckux Apooeit. **Toocoecmeennoe pasencmeo ancebpauveckux opooet. CnoxxeHue u



BBIYMTAaHUE  aireOpanueckux  npoOeii. JIecTBUS ¢ pa3joKeHWMEM  3HaMEHATens  Ha
MHOXUTENH. **Obracms onpedeneHus npu CrodiceHuu ancedopaudeckux opoodei. Y MHOKEHUE U
JienieHue anreopandeckux apodei. **Ooaacms onpedenenus npu ymuoodicenuu. **Ipumenenue
peutenuio TUHeUHbIX YPaAGHEeHUll ¢ Napamempom.

Boipaxkenuss ¢ paaukasamua (8 u). [IpaBuna geiictBus ¢ apudMeTHUYESCKUMHU
KBaJPaTHBIMU KOPHSIMH. OcBoboxenne oT UppalMOHAILHOCTH B
sHaMeHarene. *Conpsoicennvie evipasicenus. HadanpHble MpeacTaBieHus o (GyHKIHHY = VX.
[Toctpoenus no dopmynam. **Ilocmpoenue npamoy2onbHo20 mMpey20ibHUKA NO 2UNOmeHy3e u
cymme  kamemos. KyOuueckuit  kopeHb. *KyOuueckuii  KopeHb U3 OMpUyameibHo20o
yucna. *Ilpubnusicennvle 3Ha4YeHUsi HECKONbKUX KYOuueckux KopHeu. JIGUCTBUS C KOpHSIMU
TpeThel crenenu. **Dopmyna Kapoano 01 kopHeil Kyouueckoeo ypasHeHusl.

Tpuronomerpnueckne GpyHkuum ocrporo yrja (16 4). CuHyc M KOCHHYC OCTPOIO
yria. Cunyc u kocunyc yriioB 15°, 30°, 45°, 60°,75°. CBs3u MeXay KaTeTOM, TMIIOTEHY30M U
cuHycoM yria. CMHYC M KOCHHYC YIVIa B €IMHUYHOW TPUTOHOMETPUYECKOM OKPY’KHOCTH.
PaBenctBo cos a =sin (90° — o). Wcnonb3oBaHue cuHyca M KOCHHYCa MAJIsS BBIYHCICHHUS B
TpeyroiapHuKe. OOmIMe MpaBuiIa BBIUMCICHHUS ¢ KOCHHYcoM. PaBeHcTBO sin2 o + cos2 o = 1.
TanreHnc u KoTaHreHc ocTporo yria. [IpunokeHus TaHreHca Jisl BBIYUCICHUN B TPEYTOJbHUKE.
TaHreHc yria Ha TPUTOHOMETPHUYECKON OKPYKHOCTH. TpHUTrOHOMETpHYECKHE (hOPMYJIBI.

HenTpanbHble W BnucaHnHble yriabl (11 u). Jlyra oxpyxnoctu. LleHTpanbHbI yron
OKPYXHOCTU. PaBEHCTBO Iyr, COOTBETCTBYIOLIMX PAaBHBIM LIEHTPAJIbHBIM yIJlaM. YTJOBas Mepa
nyru. Jlyra, craruBaemas xopaoi. OmpeneneHue BIUCaHHOTO yria. Teopema 00 H3MEpeHUU
BIIMCAHHOrO yria. CBONCTBO OMCCEKTPHUCH YIiia TPEyrosibHUKA. BeanunHbl BIHCAHHBIX YIJIOB
OKPYXHOCTH, OMUPAIOIINXCS HA OHY Xopay. **[Ipumepvr nocmpoernus mpeyeoibHuKos no yeny
u npomusoiexcaujei cmopone. Teopema 0 CyMMe yTJIOB BIIMCAHHOTO
YeThIPEXYToNbHUKA. *[IpusHaku enucannozo yemvipexyeonvuuxa. **Teopema Ilmonemes.

Tpuronomerpnueckne GyHKIUM HANIpaBJeHHOro yrJa (14 4).

N300paskeHre OCTpPOro yria Ha TPUTOHOMETPUYECKOM OKpykHocTU. [loBopoT myda
ocu OX Ha yroia o. CuHYC U KOCUHYC IleHTpaibHOoro yria ot 0 g0 360°. PaBenctBo sin2 o + cos2
o anad yriaoB, MeHbIMX 360°. TaHreHc W KOTaHreHC yriaos, MeHblMx 360°. Beruncienue
TPUrOHOMETpHUECKUX QYHKIMI as yriaos oT 90° mo 360°. ®opmyina sin 2a = 2sin o * COS a.
KoopauHatel TOYKM mpu MOBOPOTE HA yroJ . TpHUroHOMeTpuueckue QyHKIUU MPOU3BOIBHOTO
MOJIOKUTEIBHOTO yria. TpuroHoMmerpuueckue (yHKUUMU OTpHUIATEIbHBIX YIVIOB. ['padux
¢GyHkuuu y = sin(x) u ero coiicta. ['paduk GpyHKmu Y = COS(X) 1 €ro cBOWCTBA.

Metoa mnocjienoBaTrejJbHbIX nNpuOaM:KeHud (5 4). AGCONMOTHasT W OTHOCUTENbHAs
norpemHoctb. OueHku mnorpemHocteil. OKpyrieHHe «70 3aJaHHOW 3Hauamed Lugpb.
[TpuOnmkeHHOEe BBIYUCIIEHWE KOPHEW METOJIOM JeJeHHsl oTpe3ka mnomnojiaMm. Popmynia CyMMbI
KkBaAparoB. Meton wucuepnbiBanus. OleHka Iuiom@aau cepxy. l[limomanb KpUBOJIMHEWHOU
Tpaneuuu. Meton tpanenuii. [locnenoBarenbHble TPUOIMKEHUS I BBIYUCICHUS KBaJPaTHBIX
KopHeit. O61iee mpaBuiio. **Buibop nHauarvro2o npubaudicenus. KBanpaTHbIil KOpeHb U3 THO00TO
MOJIOXKUTENBHOTO uncina. *Kopuu nobou cmenenu. **Pewenue ypasreHutl.

IHoBTOpenue (4 4).
9-ii kaace (170 yacos)

Mmuo:xecTBa (6 4). MHOXecTBO M ero n»jeMeHTbl. Buasl MHOXecTB. PaBeHCTBO
MHOKeCTB. OOBbeUHEHWE H TIepeceueHre MHOXKeCTB. PasHocTh MHOXKecTB. [lomonmHeHue
MHOKECTB. JnarpaMmsl Diinepa—BenHa. Hossie COOTHOILLICHUS IS
MHOKECTB. **/Joxazamenbcmeo paseHcme ¢ OONOIHEHUAMU K MHOHMCECTNEAM.

Cucrembl ypaBHeHuii (12  4). AureOpanyeckie METOJbl  PELICHUS  CHCTEM
ypaBHeHul. [I[pumenenne  Teopembl  Buera. **Cseedenue «  00HOpoOHOMY — ypasHeHuro.
**Pagnocunbnocms  cucmem ypasHenui. 3aMeHa  Heus3BecTHBIX. CBeleHHE K cHCTEMam
JUHEWUHBIX ypaBHEHHU. CHUCTEMBbl YpaBHEHUW CHUMMETPHUYECKOrO BHAA. YpaBHEHUA C
KOOpJAMHAaTaMM  TOYeK Ha  IulockocTH. llepeceuenune  okpyxHocTed. 3amada C
napabosoit. **[eomempuueckoe uccieoosanue cucmem ypaeuenuui. [IpumMepbl ypaBHEHUN B
EJIBIX YUCIIaX.



enTpanbHble M BIMcaHHbIe YIUIbl (12 4). MI3MepeHue BOMCAHHOTO yriia. YTOJI MEXITY
KacaTeJIbHOM M CeKyLIeH. YToa MEXIy XOpAOW M KacarelbHOU. M3mepeHue yria ¢ BEpIIMHOU
BHYTpU OKpy>kHOCTH. CBOICTBa XOpA, CEKYLIMX M KacaTelbHbIX. llepecekaroimuecss Xopibl
OKPYKHOCTHU. **[Ipuznax pacnonoscenuss uemulpex modex Ha 0OHOU okpyxcHocmu. **[Ipusnax
KacamenvHol K oKpyschocmu. **Cmenenv mouxu omHocumenvho okpyicHocmu. Popmyna

Ditnepa.
Jluneiinple HepaBeHcTBa (9 4). Bunpl  JnuMHEHHBIX  HEpPAaBEHCTB €  OJHOM
HEU3BECTHOH. */[unelinvie HepaseHcmea c napamempom. **3adaua c

napamempom. I'eomeTpruyeckoe MpeCTaBICHUE PElICHUN JIMHEHHOro HepaBeHCTBA. CHCTEMBbI
JIMHEVHBIX HEpaBEHCTB. JIMHEHOE HEPABEHCTBO C JBYMS HEU3BECTHBIMH. BHAbI JIMHEHHBIX
HEPABEHCTB C JIByMSI HEU3BECTHBIMU. MHOXKECTBO pelieHUi HepaBeHCTB. **Cucmembl TUHElHbIX
HepaseHcm8 ¢ 08ymMs  HeussecmuviMu. F*[Ipumepvl  3a8ucumocmell Om  HECKONbKUX
nepemennvix. **/lunetinvie yukyuu om 08yx nepemennvix. **Touxu maxcumyma u mMuHuMyma
aunelnol gyukyuu. **lpumep 3KkOHOMUYECKOU 3A0aU.

@opMyJibl CJI0KeHHS AJs1 TPpUronomMerpudeckux GyHkuuii(13 v). Tabnuua 3naueHuit
TPUTOHOMETPUUYECKMX  (PYHKUMH OCHOBHBIX yrioB. KocMHYyC CyMMBI H  Pa3HOCTH
yriaoB. *Onpeodenenue cymmol  yenos. JlokazarenbCcTBO (OpMysibl KOCHHYC CYMMBI B 0OLIeEM
cinyuae. opmyinbl npuBenenus st yria 90° — a. CuHyCc CyMMBbl M Pa3HOCTH YIJIOB. TaHTeHC
cymmbl yrioB. KocuHyc W cuHyc [BOMHOro yria. *@opMynbl TMOHUXKEHHUS CTEIEHU
TPUTOHOMETpHYECKMX (QyHKuuA. TaHreHc nBoiHOro yria. **CuHyc TpPOWHOTO yria.
**MuemMoHUYeCcKHe npaBuia st opMys IpUBEICHUS.

Metpuyeckue cooTHomeHusi B TpeyroabHuke (13 4). Teopema kocunycoB. Cymma
KBaJIpaToOB JAHAaroHaliell mapaiienorpamMmma. BeluucieHue IUIOMIaaM TPEYrojibHUKA MO JIBYM
CTOPOHaM W yriy Mexay HumH. **®dopmyna ['epona. Teopema cuHycOB. BhuncieHne IIUHBI
XOpABl OKPYKHOCTHU IO IIEHTPAIbHOMY YITy. BbluncieHHEe CTOPOH BIMCAaHHOTO B OKPYXKHOCTH
TPEYTOJIbHUKA. *CBolicTBO OMCCEKTPUCHI TPEYTOJIbHUKA. Pemenne
TPEeYroJbHUKOB. * BeIunicienne pacCTOSHHUS MEXAYy HEAOCTYIHBIMH TOYKaMmHu.**Brruucienue
PacCTOSIHUSA METOJIOM TPUAHTYJISILIUH.

KBagpatubie HepaBencTBa (17 4). 'paduyeckuii MeTtox pelieHuss KBaJpaTHBIX
HEpaBEeHCTB. PellleHne KBaJapaTHBIX HEPAaBEHCTBO CTPOIMM 3HAKOM HeEpaBeHCTBA. **PemieHue
HEPaBEHCTB, COJEpPXKAlUX MOJYJb C MOMOIIBIO IpaduKoB. AnredpanyecKkuil METOJ peLIeHus
KBaJIpaTHBIX HEpPaBEHCTB. MHOXECTBO peUIeHU KBaJApaTHOrO HepaBeHCTBA. **Pemenue
HEpaBeHCTB ¢ mnapaMmerpamu.*Pemienue  ApoOHO-TMHEHHBIX  HEpaBEeHCTB. **Pemenue
HEPAaBEHCTBA TPEThEHl CTEMEHM pa3JIoKEHHWEM Ha IMPOU3BEACHME KBAJpPaTHOTO U JIMHEWHOTO
COMHOXHTeNel. Merox wuHTepBana [Uisl MPOU3BENEHUS JHMHEWHBIX MHOXUTener. *Meton
MHTEPBAJIOB MPU HEIMHEHHBIX MHOKUTEIISX.

CkauasipHoe npomu3sBeneHue BeKTOPOB (9 u). CkansipHOe NPOU3BEAECHUE BEKTOPOB.
Omnpenenenue CIOXKEHUs] BEKTOPOB M YMHOXKEHMs BekTopa Ha uwucio. KoopaumHaTtHOe
OINpPECIIEHUE CKAISIPHOTO Npou3BeleHus. OCHOBHBIE CBONCTBA CKAaJsIPHOIO IPOU3BENEHUS.
['eomeTpryeckoe CBOWCTBO CKAJIIPHOTO TPOM3BEACHMUSI BEKTOpa Ha cels. Yroi Mexay
BekTopamu. *HaxoskJeHue yria MexIy BEKTOpPaMHU C MOMOIIbIO CKaISIPHOTO MPOU3BECHHUS.
CkansipHoe Mpou3BeIeHNE ePIIEHINKYISIPHBIX BEKTOPOB.

Komounaropusle 3agaun (9 4). [Ipumepsr komOMHATOPHBIX 3a7a4. **3amaua Diinepa o
KEHUTCOEpPrcKMX MOCTax. 3afaud O MepedyrcIeHUH HEKOTOpbIX koMOuHaiwmil. [IpaBuio cymmsl,
npaBWiIo mpousBeneHus. *@opmyna BKIIOUEHUH M HcKiIouyeHHA. OO00OLIEHHOE MpaBUIIO
npousBenenus. Coueranne U3 n 31eMeHTOB nmo k. Pasmemienne u3 n siemeHtoB mo k.
Pasmemenne c¢ moBTopeHusiMu. llepectanoBku. **J[okazaTenbcTBO (POpMyNBl Ul YMCIA
pasmemenuid. JlokazarenbcTBo hopmyIibl aiist yucia codetanuii. **Papenctro [lackans.

YucnoBbie PpyHKIMH M HekoTopble KpuBbie (11 4). [lepemenHas BenuumHa. DyHKIUS.
Cnoco0On1 3amanus GyHKIMid. *3amanue QyHKIUUA C TTOMOIIBIO HEeCcKoJIbkuX (Gopmyi. ['paduk
byHKIHN.

OcHoBHOEe cBOWCcTBO Tpaduka. CremneHHble GYHKIMM C HATypadbHBIM IIOKa3aTEeIeM.
Bo3spacratomue u yopBaroniue QyHkiun. [IpoMexyTku MOHOTOHHOCTH. UeTHBIE M HEUETHBIC
GyHKIHH.



Oyaknus y = xn. **[lapamnenpasiii  nepeHoc rpaduku  ¢GysHkuun. OnpeneneHue
apuMETHUECKOTO KOPHS N- CTENeHW W3 HEOTpUIaTenbHOro uucia. [IpaBwma nedcTBuii ¢
KOPHSIMH N-il CTENEeHHU.

** 'paduk QYHKIMA y = nVX IIPH HEYETHOM HATYPAIBHOM N.

HexoTopbie KpuBble HA KOOPAUHATHOI M1ockocTH (7 4). ['paduk GyHkiuu Buga y = x2 +
px + q. @okyc u aupekTpuchl. OOiiee reoMeTpuyeckoe omnpeaercHue napadoisl. Ilpumeps
rpa¢ukoB QyHKIMKA y = ax2. **PacTskeHue W cxaTue BIOJb oceld koopawHaT. OOmui BHI
YpaBHEHHsI OKPY>KHOCTH. *YpaBHEHHsI OKpyXHOCTel Buaa x2 + y2 + ax + by + ¢ = 0.
**YpaBHEHHUE OKPY)KHOCTH, TPOXOIAIIEH uepe3 ABE JaHHbIE TOYkH. *mumrc. **O0mee
ypaBHeHHe 3iumunca. ['unepbonsl Buaa y =kx BerBu u acummnrorsl rumnepOomsl. [lomyuenue
runep6on Buaa y =kx—a+ b. **J[pooHo-nuHeitHas ¢pyHkuus u ee rpadux. **I1oBOpoT cUCTEMBI
koopauHaT. CreneHHble (YHKIMU C OTPULATEIBHBIM LIETBIM MIOKa3aTeNIEM.

JyieMeHTBHI Teopum BepositHocTeil (15 4). Knaccuueckoe omnpeneneHue BEPOSTHOCTEH.
BeposiTHOCTB 11 paBHOBEPOSTHBIX UCXO/10B. **BeposTHOCTH BBITSTMBAaHUS Pa3IMYHbIX KapT U3
konoabl. ['eomeTpuueckue BepoaTHOCTH. McmbiTanus. 3akoH Oonbiiux uucen. [IpumeHeHus
3akoHa Oonpmmx yucen. [IpuMenenne 3aKoHa OOJBIIMX YMCEI K PEIICHHUIO MTPAKTUYECKHX 3a/1a4.
**]lenTpanbHas mpeneibHas TeopeMa TEOPHH BEPOSITHOCTEH. TUIBI CTATUCTUYECKUX JTaHHBIX.
['enepasibHas COBOKYNHOCTh M BbIOOpKa. PenpesenTtaTuBHas BbiOOpka. BriOopouHoe cpenHee.
Menuana. Pazmax u qucnepcus.

DJjieMeHTbl MaTeMaTudyeckoil Jjoruku (3 4). Maremaruueckue runore3sl. WHTyuTHBHOE
NpEJCTaBICHUEe O JIOKa3aTelbCTBE. BbICKa3blBaHUA M MPEIJIOKEHUS C TMEepEeMEHHBIMHU.
*MCTUHHOCTD WJIM  JIOKHOCTh  BbICKa3biBaHuWs. *KBanTop  BceoOmHoctu. *KBaHTOp
cymecTBoBaHus. *Jloruueckue CBA3KU «H», «UIuU» U «He».*Orpunanue npeaukata. *TaOmauisi
uctuaHoctu. Jlormueckas ¢opma Tteopembl. HeobOxomumocTs W gocrarouHocts. OOpaTHas
Teopema. *B3aumHo oOpaTHbIe TeopeMbl. *MeTo/1 J0Ka3aTenbCTBA OT IPOTUBHOTO.

HeeBkiaunaosbl reomerpum (7 4). 'eomerpus Ha chepe. **Chepuueckne TpeyrosbHUKH.
CuMMeTpusi OTHOCUTEIBHO NPSIMONH M OKPY)KHOCTH. *YpaBHEHHE CHUMMETPUU OTHOCHUTEIHHO
OKpyXHOCTU. *O01ue Toukn cumMmeTpudHbIX ¢uryp. *Musepcus. [1areiii nocrynar Epknnna.
Axcuoma u reomerpus JloGaueBckoro.*CpoiicTBa reomerpun JloGaueBCKOro, OTIMYHBIE OT
00bruHbIX. *Mogens Ilyankape. *beckoHEUHOCTh YKClla HEEBKJIMIOBBIX MPSIMBIX, MapaIeIbHbIX
nanHou. llepnenaukynspel u yriasl Ha moaenu llyankape. OKpyKHOCTh U SKBUIUCTaHTA B
mockocT JIobaueBckoro.

IMocaenoBarenbHocTn. [loHsITHE MOC/IENOBATEILHOCTH, cxoiasimeiicsi kK Hymo (12 4).
UucnoBele mnocienoBaTenbHOCTH. OnpeneneHue mnocienoBaTenbHOCTH. CrocoObl  3aaHus
[OCJIEeI0BAaTeNbHOCTU. *PekyppeHTHBIH crmoco0 3ajaHus mocienoBaTelbHOCTH. KoHeuHble
nocnenoBarenbHocTU. **[locnenoBarenbHocTh Jorapudmo cremeHedl umcna 10. Metong
MaTeMaTHYeCKON MHAYKIIUH.

HepasenctBo bepnymmu. *I[Ipumep ommOo4YHBIX paccykiaeHuil mo uHaykuuu. O6o6meHne
cXeMbl MHAyKUIUU. Apudmerndeckas nporpeccusi. Popmyrna obuiero wieHa apupmMeTndeckoi
MIPOrPECCHUH.

*CpoiicTBa wieHoB apudmeTrueckoi nporpeccur. CyMma mocieoBaTeIbHbIX HaTypalbHbIX
gucen. Cymma 4ieHoB apudmerndeckoit mporpeccuu. **CyMma KBaJpaToB MOCIIEI0BATEIbHBIX
HaTypajJbHbIX 4Hcen. ['eomerpuueckas mporpeccus. ['eomerpuueckas nporpeccus. *dopmyna
oOmiero ujeHa reomerpudeckoil mporpeccuud. CymMma 4YJ€HOB I€OMETPUYECKOW IMPOTpecCHu.
CXoMMOCTh  IOCJIEOBATEIBHOCTH K  HYJIO. ['€OMETpUYECKHMH  CMBICH  CXOJUMOCTHU
nocJe0BaTeNbHOCTH K HyJ0. *HepaBenctBo bepnyim.

IHoBTOpenue (20 4).

IInanupyemMble pe3yJbTaThbl 0CBOCHHS YYAIIMMHCA MATEMaTUKH

«Marematuka» s 5-6 knaccoB 1 YMK «Marematuka: anrebpa u reometpusi» aus 7-9
KJIACCOB JJA€T BO3MOXHOCTh yUalIUMCSI IOCTUYb CJIEAYIOIINX Pe3yIbTaToB:

1) B HanIpaBJIEHUY JINYHOCTHOTO Pa3BUTHS:

-KPUTUYHOCTh  MBILIUICHUS, YMEHUE pAaclo3HaBaTh JIOTMYECKH  HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3Y OT (PaKTa;



- IPEJCTABICHUE O MAaTeMaTHYECKOM Hayke Kak c(epe uenoBe4ecKoi NesTeIbHOCTH, 00
JTanax €e pa3BUTHUs, O €€ 3HAUMMOCTH JJIs1 Pa3BUTHS LIMBHIN3ALINY;

- Kp€aTUBHOCTb MBILIUIEHUS, MHUIIUATUBHOCTb, HAXOJYUBOCTb, aKTUBHOCTb IPH PEILICHUH
MaTeMaTHYECKUX 3ajay;

- CIIOCOOHOCTh K 3MOLMOHAJIBHOMY BOCIHPHSITHIO MaTeMaTH4ecKMX OOBEKTOB, 3ajad,
pELIEHU, pacCyKICHUIL;

2) B MeTapeIMETHOM HaIPaBJICHUU:

- TEpBOHAYaJbHBIE TNPEACTABICHUS 00 HIEsIX W METoJaxX MaTeMaTHKH Kak o0
YHHMBEPCAJIbHOM SI3bIKE HAyKH U TEXHUKH, CPEICTBE MOJICIIMPOBAHUS SIBIICHUH U IIPOLIECCOB;

- YMEHHE SICHO, TOYHO, TPAMOTHO H3JIaraTb CBOM MBICJIM B YCTHOM M NHCbMEHHOH peuu,
IOHUMAaTh CMBIC]I IOCTaBJIEHHON 3a7auM, BEICTPAUBATh apryMEHTALUIO0, IPUBOAUTE IPUMEPHI U
KOHTPIIPUMEDBI;

- YMEHHUE BUIETh MATEMaTUUYECKYIO 3a/1auy B KOHTEKCTE IPOOJIEMHOMN CUTYyalluu B IPYTUX
JUCLIUILINHAX, B OKPYXKAIOIIEH KU3HU;

- YMEHHE HaxOJIUThb B PAa3JIUYHBIX HCTOYHMKAX HHGOpMAIHMIO, HEOOXOIUMYIO s
pelIeHusl MaTeMaTHYecKuX NpoOjeM, M TPEACTaBIATh €€ B HYXHOH (opme; MpPHUHUMATH
pelLlIeHNE B YCIOBUAX HENOIHON U N30BITOYHOM, TOUHON U BEPOSITHOCTHONW MH(OPMALIUY;

- YMEHUE [TIOHUMAaTh U UCIOJIb30BaTh MaTEMaTUUYECKHE CPEACTBA HArIAAHOCTH (rpaduKH,
JarpaMMbl, TaOJIMLBL, CXEMBbI U JIp.) Ul WIUTIOCTPALUil, MHTepIpeTaluy, apryMEeHTalI Y,

- YMEHHE BBIBUIaTh TUIIOTE3bl MpPU PpEHIEHHH YYEOHbIX 3a7ad U I[OHUMATh
HE00XO0IMMOCTh MX MOATBEPKICHUS IIyTEM J1I0Ka3aTeIbCTB;

- YMEHHE MPUMEHSTh WHIAYKTUBHBIE M JEAYKTUBHBIE CIIOCOOBI pacCyXIE€HUM, BUIETh
pas3JInYHbIe CTPATErUu PelIeHus 3a1ay;

- NOHMMAHHE CYIIHOCTH aJTOPUTMUYECKUX NpPEANUCAHUM U yMEHHE IeHCTBOBaTh B
COOTBETCTBUU C IIPEIOKEHHBIM aJITOPUTMOM;

- YMEHHE CaMOCTOSITEIbHO CTaBUTh LIE€JM, BBIOUPATh U CO3JaBaTb AJTOPUTMBI JUIS
peleHHs yueOHbIX MaTeMaTHUECKUX Mpooiem;

- YMEHHME IJIaHUPOBaTh M OCYLIECTBISTH JEATEIHOCTb, HANPABICHHYI0 Ha pEIIeHUE
3a/1a4 UCCIIEI0BATENBCKOTO XapaKTepa;

2) B IpeIMETHOM HaIlpaBJICHUHU:

- yMmeHue paloTaTh C MaTeMaTHYECKUM TEKCTOM (CTPyKTypUpOBaHHME, W3BIICUECHUE
Heo0XouMol nH(popMaLun);

- BJIaJieHUe 0a30BbIM NMOHATUHHBIM aNapaToM;

- pa3BUTHE IPEJCTABICHUN O YUCIIE;

- OBJIQJICHUE CUMBOJIbHBIM SI3IKOM MaTEMAaTHKH;

- U3y4YEeHHE 3JIEMEHTAPHBIX (PYHKIIMOHAIbHBIX 3aBUCUMOCTEI;

- OCBOEHHE OCHOBHBIX (DAKTOB M METOJIOB IUIAHUMETPHH;

- 3HAKOMCTBO C MPOCTEUITUMHU MPOCTPAHCTBEHHBIMU TE€JIaMU U UX CBOMCTBAMU;

- (hopMupoBaHMe MPeaCTaBICHUNA O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATbHOM MHUPE
U O pa3NIMYHbIX CIOCO0aX MX H3Yy4YEHHUs, 00 O0COOEHHOCTSX BBIBOJIOB U MPOTHO30B, HOCSIIMX
BEPOATHOCTHBIN XapaKTep;

- OBJIQJICHHE TMPAKTUYECKH 3HAYUMBIMM MaT€MaTUYECKUMHU KOMIETEHIMSIMH, HX
IIPUMEHEHUE K PELIEHUI0 MAaTEeMATUYECKUX M HEMaTEeMaTHMUYECKHUX 3aad, MpeArojararolee
yMEHHE:

- BBINOJHATH YCTHBIE, IHCbMEHHBIE, WHCTPYMEHTAJIbHBIE BBIUYMCIIECHUS; IPOBOAMTH
HECJIO)KHbIE TPAKTHMUECKHE pacyeThl C HUCIOJb30BAHHEM MpPH HEOOXOAWMOCTH CIPAaBOYHBIX
MaTepUasoB, KaJbKYJISTOPA, KOMIBIOTEPA,;

- BBINIOJIHATH alnreOpanyeckue mpeodpa3oBaHusl pallMOHAIBHBIX BBIPAKEHUN, IPUMEHSATh
UX JUId pelIeHHUs Y4eOHbIX MaTeMaTHUeCKUX 3a/lad, BO3HHUKAIOIIMX B CMEXHBIX Y4EOHBIX
npeaMerax;

- MIOJIb30BAThCSI MATEMATUYECKUMU (POPMYIAMU U CAMOCTOSITEIILHO COCTABIIATH (POPMYIIBI
3aBUCUMOCTEM MEXIy BEIMYMHAMM Ha OCHOBE OOOOIIEHHUS YaCTHBIX CIIy4aeB pe3yJbTaToOB
IKCIIEPUMEHTOB;



- pelarh JIMHEHHbIE W KBaJpaTHblE YpaBHEHUsS M HEPAaBEHCTBA, NPUBOAUMBIE K HUM
YpaBHEHHsI W HEPAaBEHCTBA, CHUCTEMBl, YPaBHEHUH W HEPABEHCTB; NPUMEHATH Tpaduueckue
IpPEICTaBICHUs Ul pEIeHHUs] M MCCIEeJOBAHUS ypaBHEHWH, HEPAaBEHCTB, CUCTEM; NPUMEHSATh
IIOJIy4YE€HHbIE YMEHUS JUIsl pELIeHMs 3a7jad U3 MaTEMAaTUKHU, CMEXKHBIX IIPEAMETOB, IPAKTUUYECKON
JeSITeIbHOCTH;

- cTpouTh rpaduku GyHKIMH, OMHUCHIBATD UX CBOMCTBA, MCIIOJIB30BaTh (DYHKIIMOHAIBHO-
rpaduyeckue MpeiCTaBICHUs Ul ONUCAHMs W aHalu3a y4yeOHBIX MaTeMaTW4YecKMX 3ajad U
peaNbHBIX 3aBUCUMOCTEM;

- HCIOJIb30BATh T€OMETPUUECKHM A3bIK AJIS1 ONUCAHUS IPEAMETOB OKPYXKAIOILEro MUpa;

- BBIIIOJIHATh YEPTEXKHU, JENIaTh PUCYHKHU, CXEMBI 110 YCIIOBUIO 3a/1a4H;

- U3MEpATh JUIMHBl OTPE3KOB, BEJIMYUHBI YIJIOB, HCIOJb30BaTh (POPMYIbI JUIS
HaXOXXJCHUS EPUMETPOB, TUIOMIAAeH K 00bEMOB F€OMETPHUECKUX (HUTYD;

- NPUMEHATh 3HAHUS O TEOMETPUUYECKUX (urypax M HUX CBOMCTBaX JUlsl peIEHUs
IPUKIIAIHBIX 3a71a4;

- HCII0JIb30BaTh OCHOBHBIE CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUYECKUX JAHHBIX;
pemaTh 3a/1a4i Ha HaX0KJIEHHE YaCTOThI U BEPOSITHOCTH CITy9aifHBIX COOBITHH;

- IPUMEHATh HM3Y4YEHHbIE MOHSATHS, pe3yJbTaTbl U METOAbl MpPHU pPELIeHUH 3alad H3
pa3IUYHBIX pa3fesioB Kypca, B TOM YHUCIE 3a/ad, HE CBOJALIMXCA K HENOCPEICTBEHHOMY
IPUMEHEHUIO U3BECTHBIX aITOPUTMOB;

- TOYHO U IPaMOTHO BBIPA’KaTh CBOM MBICIM B YCTHOM U NMUCBMEHHOW peud, MPUMEHSS
MaTeMaTHYECKyI0 TEPMUHOJIOTUIO U CUMBOJIMKY; UCIIOIb30BATh PA3JIMYHbIE S3bIKM MAaTEMAaTUKU
(cmoBecHbIM, CHMBOJMYECKHUH, TIpaduyeckuil); O0OOCHOBBIBATH  CYXKICHHS, IPOBOJUTH
KJ1accu(UKaLUIO, I0Ka3bIBaTh MATEMAaTUYECKHE yT-BEPKICHUS.

TpeboBaHust K YPOBHIO MOATOTOBKY y4aluxcsl (Ha ypoBHE y4eOHBIX AEHCTBUIA)

Harypanbublie uncna. pobu. PanimonansHelie yncia

BrImycKHUK Hay4HTCS:

- IOHUMATh OCOOCHHOCTHU JAECATUYHON CUCTEMbI CUMCIICHHUS;

- BJIQJIETh MOHATUSIMU, CBSI3aHHBIMHU C IETUMOCTBIO HAaTypalbHBIX UHCET;

- BBIpaXaThb 4YMCJIa B SKBHUBAJEHTHBIX (hopMax, BbIOMpas HauOojiee MOAXOMALIYIO B
3aBUCHUMOCTH OT KOHKPETHON CUTYalluy;

- CPaBHUBATh M YIOPSJIOYMBATh pallMOHAJIbHBIE YUCIIA;

- BBINOJHATH BBIUKCICHUS C PallMOHAIbHBIMU YUCIIAMHU, COYETasi MUCbMEHHbIE MPUEMBbI
BBIYMCIICHUH, IPUMEHEHNE KAJIbKYJIATOPA,;

- HCIMOJb30BaTh MOHATUS W yYMEHMs, CBSI3aHHBIE C IPONOPLHMOHAIBHOCTHIO BEIUYHH,
IIPOLIEHTAaMH B XOJ€ PCELICHUS MaTeMAaTHUECKUX 3aJad W 3aJad U3 CMEXHBIX INPEIMETOB,
BBITOJIHATH HECTIOKHBIE TPAKTUYECKHE PACUETHI.

Buinycknux nonyuum 603moicHocmy:

--  NO3HAKOMUMbCS C  NO3UYUOHHLIMU CUCMEMAMU CYUCIEHUS C OCHOBAHUAMU,
omauunvimu om 10;

- yenybume u pazeumev NpeoCmagieHusi O HAMYPANbHLIX HUCLIAX U CEOUCMEAX
oenumocmu;

- HAYYUmMbCs UCNONb308AMb NPUEMbL, PAYUOHATUSUPYIOWUE BbIYUCTEHUS, NPUOOpecmu
NPUBLIUKY KOHMPOIUPOBAMb BbIYUCTIEHUS, bLOUPASL NOOXOOAWUL Ol CUMYayuL Cnocoo.

HeiicTBUTEIbHBIE YHCJIA

BbImycKkHUK Hay4HTCS:

- HCII0JIb30BaTh HaYaJIbHbIE MTPE/ICTABICHHS O MHOYKECTBE I€HCTBUTEIBHBIX UHCET;

- BJIaJIETh MOHATHEM KBaJPAaTHOTO KOPHS, IPUMEHATH €T0 B BBIYMCICHUSX.

Buinycknuxk nonyuum 603mMoiucHOCMb .

- paszeume npeocmagieHue O Yucie U YUCIOBbIX CUCEMAX Om HAMYPAIbHbIX 00
0eticmeumenbHuIX Yuces, 0 Poau 8bIYUCTICHULL 8 YeI08eYeCKOU NPaKmuKe,

- pazeumv u Yeryoumev 3HAHUA O OeCAMUYHOU 3anucu OetcmeUmeNbHbIX Yuce
(nepuoouueckue u Henepuoouieckue opoou);

N3mepenus, npudInKeHust, OeHKH

BeimyckHuK Hay4uTCs:



- UCMOJb30BaTh B XOJ€ pEIICHUs 3a7au 3JEMEHTApHbIE MPEJCTAaBIICHUS, CBI3aHHBIC C
PUOIMKEHHBIMY 3HAYCHUSIMU BEJTMYYH.

Buinycknux nonyuum 603modHcHocms:

- NOHAMb, YMO HUCN0Bble OaHHble, KOMOpble UCNOIb3YIOMCA 0N XAPAKMeEPUCMUKU
00beKmMo8 OKpyJcaoue20 Mupa, AeIANMCA NPeUMyWecmeeHHo NPUOIUINCEHHbIMU, YMO NO
3anucyu NPUOIUNCEHHBIX 3HAYEHUU, COOePHCAUUXCA 8 UHPOPMAYUOHHBIX UCMOYHUKAX, MONHCHO
Cyoums 0 NO2PeuHOCMU NPUOTUINCEHUSL,

- NOHAMb, YMO NOSPEUHOCIb Pe3VIbMAma BbIYUCTIeHUL Q0IHCHA ObIMb COUBMEPUMA C
HO2PEUIHOCNBIO UCXOOHBIX OAHHBIX.

Auiredpanyeckue BbIPasKeHH s

BoinyckHUK HAy4YUTCS:

- BIQJACTh MOHITHSIMH «TOXJIECTBO», «TOXJIECTBEHHOE IMPEOOpa30OBaHHUE», PEIIaATh
3aJauu, coJieprkaliie OyKBeHHbIe JaHHbIE; paboTaTh ¢ opMylIaMu;

- BBINIOJIHATH TPEOOpPA30BaHUS BBIPAKCHHMA, COJCPKANIMX CTCICHH C IEIBIMU
MOKAa3aTeSIMU U KBaIpaTHbIE KOPHU;

- BBITIOJIHATH TOXJICCTBEHHBIC MPEOOPa30BaHMs PAIlMOHATBHBIX BBIPAKEHUN HA OCHOBE
MpaBJI ACHCTBUIA HAJ MHOTOYJIEHAMU U alNreOpandecKuMu ApoOsMH;

- BBITIOJIHATH PA3JI0KCHHE MHOTOYJICHOB Ha MHOXKUTEITH.

Buinyckuux nonyuum 603mMoiCHOCMb HAYYUMBCSL

- BbINOJHAMbL MHO20ULA208ble NPeoOPA308aAHUS PAYUOHATLHBIX BbIPAXCEeHUL, NPUMEHSs
WUpoKull Habop cnocobos u Npuemos; NPUMEHAMb MOA*COeCmEeHHble NpPeodpa308aHus 0is
pewieHus  3a0ay U3  PA3IUYHLIX  pazdenos  Kypca — (Hanpumep,  Ons  HAXOHCOEHUs.
HauboIbULe20/HAUMEHbULE20 3HAYEHUS BbIPANCEHUSL).

YpaBHeHust

BoinyckHUK HAy4uTCS:

- pemarb OCHOBHBIE BUJbI PALlMOHAIBHBIX YPaBHEHUN C OJHOM IEPEMEHHOW, CUCTEMBI
JBYX ypaBHEHUH C IByMsI IEPEMEHHBIMH;

- TIOHWMATh ypaBHEHHE KaK BAXHECUITYID MaTEeMaTHYECKYI0 MOJENb JUIsl OMHCAHHUS U
M3YYEeHUS Pa3HOOOpA3HBIX pEaAIbHBIX CHUTYaIlMii, periaTh TEKCTOBBIE 3a/layl anreOpanvdecKum
METO/IOM;

- NpPUMEHATh Trpaduyeckre TMpeACTaBICHUS [  HUCCIEJOBaHMS  YPaBHEHHIA,
WCCJICJIOBAHMSI M PEIICHUS CUCTEM YPAaBHEHUH C JIByMs IEPEMEHHBIMH.

Buinyckuux nonyuum 603modHcHocms:

- 061a0emb CHeYUarbHbIMU NPUEMAMU pPeuleHUsl YPAGHEeHUll U CUCmeM YPAaHeHUl,
VBEPEHHO NPUMEHAMb annapam YpasHeHull OJisl  peuleHus PpasHooOpa3HvblX 3a0ay U3
MAMeMamuKu, CMeNCHbIX NpeoMemos, NPAKMUKU,

- npumeHsms 2paguueckue npeocmagienus Oas UCCIe008aAHUS YPABHEHUN, Ccucmem
ypasueHull, cooeparcaujux byKeeHHvle KoIppuyuenmol.

HepagencrBa

BBITTyCKHUK HAydUTCS:

- MOHUMaTh W TMPUMEHSITh TEPMHUHOJOTHUIO U CHMBOJIHUKY, CBSI3aHHBIE C OTHOIICHHEM
HEpaBEHCTBA, CBOKCTBA YHCIIOBBIX HEPABEHCTB;

- pemiaTh JMHEWHBIE HEPABEHCTBA C OJHOW IMEPEMEHHOW M HMX CHCTEMBI; pellaTh
KBaJ[paTHbIC HEPABEHCTBA C OTIOPOH Ha TrpaduecKre MpeICTaBICHUS;

- IPUMEHSATH arnmapaT HEPaBEHCTB JJIsl PEUISHHs 3a/1a4 U3 Pa3IMYHBIX pa3/ieloB Kypca.

Buinycknuxk nonyuum 603mMo#CHOCHb HAYYUNBCAL.

- Pa3HOOOPA3HLIM Npuemam O00KA3amenibCmed HePAGeHCMs, Y8EePEeHHO NPUMEHIMb
annapam Hepagencme Ol peulenus PAazHOO0OPA3HBIX MAMeMamuyecKux 3a0ad u 3a0ay u3
CMEJHCHBIX NPeOMemos, NPAKMUKU,

- npumensAmb 2paguueckue npeocmasienus O01i UCCIe008aHUS HEPABeHCMS8, CUCmeM
Hepagencma, cooeparcauux OyKeeHHvie Ko3ppuyuernmal.

OcHoBHbIE NOHATHS. UK c/I0BbIE PYHKIMH

BrinyckHuk Hayuures:



- TOHUMaTb U UCHOJB30BaTh (YHKIUOHAJIbHBIE TIOHATUS U S3bIK (TEPMUHBL,
CUMBOJIMYECKUE 0003HAUCHUS);

- CTpouTh TpauKH D>JIEMEHTAPHBIX (YHKUMN; HCCIEN0OBaTh CBOWCTBA YHCIOBBIX
(GYHKIMI Ha OCHOBE M3Y4EHUS MOBEACHUS HX Tpa(uKoB;

- MOHUMATh (YHKUMIO KaK BaXHEHIIYI0 MaTeMaTU4YeCKyl0 MOJENb JJisi OINUCAHUS
IPOIIECCOB U ABJICHUN OKPYXKAIOIIET0 MUPA, MPUMEHATh (YHKINOHAIBHBIN S3bIK JJIsI OTMCAHHS
U MCCIICZIOBAHUS 3aBUCUMOCTEHN MKy (PU3NUECKUMH BETUYMHAMU.

Buinycknux noayuum 603mMoicHOCMb HAYUUMbCL.

- IPOBOOUMb UCCTIE008AHUSA, C8A3AHHBIE C U3YUEHUEeM CBOUCME (YHKYUL, 8 MOM Yucie ¢
UCNONB308AHUEM KOMNbIOMepA, HA OCHO8e 2papuKros usyueHuvlXx QYHKyuil cmpoums Oojee
cnodicHvle epaghuxu (KycouHo-3a0anHble, ¢ «BbIKOJOMbIMUY MOYKAMU U M. N.);

- UCNONbL306aMb (PYHKYUOHANbHBIE NPEOCMABIEHUS U CGOUCMBA (QYHKYUU 0N peueHus]
Mamemamuyeckux 3a0ay U3 paziuidHsix pazoenos Kypca.

YucioBbIe MOCJIe10BATEIbHOCTH

BoinyckHUK HAy4uTCS:

- TIOHMMaTh W HUCIOJb30BATh S3BIK IOCIENOBATEILHOCTEH (TEPMHUHBI, CHMBOJIHYECKHUE
0003HaYCHHS ),

- IpUMEHSATH (HOPMYJIBI, CBA3aHHBIE C apU(PMETHUIECKON U TEOMETPUIECKOM MPOrpECcCui,
U anmnapar, copMHUpOBaHHBIN MIPU U3YUEHUU JIPYTHX Pa3lie]oB Kypca, K pEeHICHUIO 3a7a4, B TOM
YHcIie ¢ KOHTEKCTOM U3 PEATbHOM KU3HHU.

Buinyckuux nonyuum 603mMoicHOCMb HAYYUMBCAL.

- pewiamsb KOMOUHUPOBAHHbIE 3A0a4U C NPUMEHEeHUeM QOpMYNL N-20 YleHd U CYMMbl
nepevix N YJNeHO08 apupmMemuueckou U 2eoMempuyecKol npozpeccutl, NPUMEHss Npu MOM
annapam ypasHeHuil U HepageHcms,

- NOHUMamMb  APUPMEMUHECcKYI0 U 2eOMempUYecKylo Hnpozpeccuu Kaxk @yHKyuu
HAMypanibHo20 ap2yMeHma, Ce:A3bl8amb ApU@GMemuyecKyo npocpeccuro ¢ JUHeUHblM POCHOM,
2e0MempudecKyto — ¢ IKCNOHEHYUATbHLIM POCHOM.

OnucartejibHas CTATHCTHKA

BbIMycKHUK HayduTCsl MCIOJIb30BaTh MPOCTEHUIINE CIIOCOOBI MPEACTABICHHUS M aHalu3a
CTaTUCTHYECKUX JTaHHBIX.

Buinycknux nonyyum 603modcHocms npuobpecmu nepeoHauanibHblll ONbIM OPeaHUu3ayul
cbOopa OamHbIX NPU NPOBEOeHUU ONpOCca O0OWeCMBEHHO20 MHEHUs, OCYWEeCmEIamb UX aHaIus,
npeocmasisims pe3yibmamsl ONpoca 8 guoe madauysvl, OUASPAMMbI.

Cayuaiinble COObITHSI U BEPOSITHOCTH

BorInycKHUK Hay4UTCsl HaXOJUTh OTHOCHUTEIHHYIO YacTOTY M BEPOSTHOCTH CIy4YaiHOTO
COOBITHS.

Buinyckuux  nonyuum  803MOJ4CHOCMb  npuobpecmu  Onvlm NPOBEOeHUs: CIYYAUHbIX
9KCNEPUMEHMO8, 8 MOM YUCTe, C NOMOWBIO KOMNLIOMEPHO20 MOOETUPOBAHUS, UHMEPNPEMayuu
Ux pe3yibmamoa.

KomOunaTopuka

BrInTycKHUK Hay4uTCs periaTh KOMOMHATOPHBIE 33]]a4i Ha HAXO0KCHHE Yncia O0HEKTOB
WM KOMOWHAITUH.

BuinyckHux nonyuum 603MOMCHOCMb HAYYUMbCA HEKOMOPLIMU CNEYUATbHLIM NpUemMam
peuleHuss KOMOUHAMOPHBIX 3A0aH.

Harnsgnas reomerpust

BBITTyCKHUK HAy4dUTCS:

- pacro3HaBaTh Ha YepTeXkax, PUCYHKaX, MOJENAX U B OKPYXalOIeM MHUpE IJIOCKUE U
IPOCTPAHCTBEHHBIE TE€OMETPUUYECKHE (DUTYPBHI;

- pacmo3HaBaTh pa3BEepPTKH KyOa, MPSAMOYToJbHOIO Mapajulefenurea, MpaBUIbHOM
MUPAMUJIBL, HUIMHIPA U KOHYCA;

- CTPOMTD Pa3BepTKU KyOa U MPSIMOYTOJIBHOTO MapajuIeenumea;

- ONpEeNeNATh MO JUHEHHBIM pa3MepaM Pa3BepTKH (PUTYpPHI JIMHEHHBIC pa3Mepbl caMOi
¢burypsl u Ha060poT;

- BBIYUCTISATH 00BEM MPSMOYTOJIBLHOTO Mapalijiesienunesaa.



Buvinyckuux nonyuum 603mMo#CHOCHb:

- HAyYumuvcs  GblYUCAAMb 00beMbl NPOCMPAHCMBEHHBIX 2e0MEeMpPU4ecKux uayp,
COCMABNIEHHBIX U3 NPAMOY20IbHbIX NAPALLENIeNntuneoos,

- yenybumv u pazeumsv NPeoOCmasieHuss O NPOCMPAHCIMEEHHLIX 2e0MEMPUYECKUX
Queypax;

- HAyuumvcsi NPUMEHSAMb NOHAMUE PA36epmKU 01  GbINOJHEHUs NPAKMUYECKUX
pacyemos.

I'eomeTpuueckne Gpurypsl

BbInycKHUK HAy4YuTCS:

- TIOJIb30BATHCS SA3BIKOM T€OMETPHH JIJISl OTIMCAHUS TPEMETOB OKPYIKAIOIIETO MUPa U UX
B3aMMHOI'O PACTIONOKECHHS;

- pacro3HaBaTh U U300pakaTh Ha YepTekKaxX M PUCYHKAX T€OMETpUUYECKUE PUTYPHI U UX
KOH(purypamnuu;

- HaXOJUTh 3HAYCHHS JUTHH JTMHCHHBIX JIECMEHTOB (DUTYP M UX OTHOIICHHS, TPALyCHYIO
mepy yriioB ot O] mo 1800], mpumeHsisi ompeneneHus, CBOMCTBA U NpPU3HAKU (PUTYp U HX
DJIEMEHTOB, OTHOIIEHUS (GUTyp (paBEHCTBO, MOM00ME, CUMMETPHUH, TIOBOPOT, MapalIeIbHBIN
MIePEHOC);

- ONEPUPOBATH C HAYATBHBIMU MOHITHSIMH TPUTOHOMETPUH U BBIIIOJHATH YJICMCHTAPHBIC
orepanuu HaJl QyHKIUSMU YIJIOB;

- pemarh 3ala4d Ha JOKA3aTeJbCTBO, ONMUPAsCh HA HW3YYCHHBIC CBOWCTBA (UTYp U
OTHONICHUI MEXIy HUMH U MIPUMEHSISI U3yYEHHBIE METObI JOKA3aTENbCTB;

- pemaTrh HECIOXHBIC 3aJauyd Ha TIOCTPOCHHUE, MPHUMEHSISI OCHOBHBIC aJITOPUTMBI
MOCTPOCHHUS C IOMOIIBIO LIUPKYJIS U JTMHEUKH;

- peIaTh NPOCTeHINNE TUTAHUMETPHYECKUE 33]Ja9X B IIPOCTPAHCTBE.

Buvinyckuux nonyuum 603mMoiCHOCHb .

- 061a0emb Memooamu peuleHus 3a0a4 Ha BbIYUCIEeHUS U 00KA3amenbCmea: MemoooMm
om NPOMUBHO20, MeMOOOM No0oOus, MemoooM nepebopa apuaHmMo8 U MemoooM
2e0MempudecKux Mecm mouex,

- npuobpecmu onvim NPUMeHeHUs: A12edpPauyecKo2o U mpueoHOMempuiecKko20 annapama
U uoeti 08UNCEHUS NPU peuleHUy 2e0MempuUyecKux 3a0ay,

- 0811ademsb MpPAOUYUOHHOU CXeMOLL peulenuss 3a0a4 Ha NOCMPOoeHUue ¢ NOMOWbIO YUPK) IS
U TUHeKU: AHAU3, NOCMpoeHue, O0KA3AMeNbCmeo U UCCIe008aHUe;

- HayuyumsCcs peuams 3a0a4 Ha NOCMpoeHue MemooOM 2eOMEempUYecKo20 Mecma modex
U Memooom noooousl;

- npuobpecmu Onvlm UCCIEO008AHUS COLCME NIAHUMEMPUUEeCKUx ueyp ¢ nomousbio
KOMNbIOMEPHBIX NPOCPAMM,

- npuobpecmu onwvlm  BbINOJHEHUS NPOEKMO8 NO MeMaM: «2eomMempuiecKue
npeoopazosanus Ha NIOCKOCMUY, KNOCMpoeHue Ompe3Kos no gopmyne.

HN3mepenne reoMeTpu4ecKUX BeJTHYHH

BBITTyCKHUK HAy4dUTCS:

- UCMOJIb30BaTh CBOMCTBA M3MEPEHUs JJIMH, IUIOMAACH U YIJIOB IPH PEIIeHUH 3a7a4d Ha
HaX0XJICHNE JUTMHBI OTPE3Ka, [UTHHBI OKPY>KHOCTH, JUTHHBI TyTH OKPY>KHOCTH, TPaTyCHOW MEpPhI
yTia;

- BBIYHCIATH IUIONIAJIA  TPEYTOJBHUKOB, MPSMOYTOJIBHUKOB, IapaJlIeIOrPaMMOB,
Tparnenuii, KPyroB ¥ CEKTOPOB;

- BBIYHCIIATE JUTUHY OKPY)KHOCTH, JJIUHY JTyTH OKPYKHOCTH;

- BBIUUCIATH JUIMHBI JIMHEHHBIX SJEMEHTOB (UTYp U MX YIJIBI, UCHOIB3YS (POPMYIIBI
JUTHHBI OKPY>KHOCTH U JUTMHBI TyTH OKPYKHOCTH, (OpPMYJIBI TUTOIaIeH Guryp;

- pemiaTth 3a7aud Ha JOKa3aTelbCTBO C MCMOJb30BaHUEM (OPMYII JITUHBI OKPYKHOCTH H
JUTMHBI IyTU OKPYXKHOCTH, GopMyI Tuiomianeit puryp;

- pemath MPaKTHYEeCKHUE 3a/1a4M, CBSI3aHHBIC C HAXOXKJIECHUEM IeéOMETPUYCCKUX BEITUYHH
(ucTonb3yst Mpu HEOOXOAMMOCTH CITPABOYHUKU U TEXHUYECKUE CPEJICTBA).

Buinycknux nonyuum 603MoHCHOCMb HAYUUMBCAL:



- BLIUUCTAMb NAOWAOU USYP, COCMABNIEHHBIX U3 O08YX ULU Oojlee NPAMOY2O0NbHUKOS,
NApanienrocpammos, mpeyeoibHUKos, Kpyea u Cekmopa,

- BBIUUCTAMD NAOWAOU MHO20V2OIbHUKOB, UCHOAL3YS OMHOULEHUS PABHOBENUKOCTU U
PABHOCOCMABNIEHHOCU,

- NPUMEHAMb ANeeOpauyecKull U MpUeOHOMEeMPUYECKUL annapam u uoeu O8UNCeHUs: npu
peutenuu 3a0a4 Ha 8blYUCIeHUe NI0WAdell MHO20Y20lbHUKOS.

Koopaunartsi

BrinmyckHUK Hay4yuTCs:

- BBIYUCIIATH JUIMHY OTpPEe3Ka MO KOOPAMHATaM €ro KOHIIOB; BBIUYMCISATH KOOPIWHATHI
CEpeIUHBI OTPE3Ka;

- UCTIOJIb30BaTh KOOPAMHATHBIM METO/I U1 U3YyUYEHHUS CBOMCTB MPSAMBIX U OKPYKHOCTEH.

Buvinyckuux nonyuum 603mMoiCHOCHb .

- oenademv  KOOPOUHAMHLIM — MeMOOOM  peuleHuss 3a0ad HA  GbIYUCIEHUS U
ooKazamenbcmea,

- npuobpecmu ONvLIM UCNOIL30BAHUS KOMILIOMEPHBIX NPOSPAMM OJIsl AHAIUZA YACTHBIX
cydaes 83auUMHO20 PACNOJIONCEHUSL OKPYHCHOCMEU U NPSAMbIX,

- npuobpecmu Onvim BbINOJHEHUS. NPOEKMO8 HA MeMy «NpuMeHeHue KOOPOUHAMHOZO
Memooa npu peulenuu 3a0ay Ha 8bIYUCTIeHUS. U OOKA3AMENbCMBAY.

BexkTopsl

BrITyCKHUK HAaydUTCS:

- ONEpUPOBATH C BEKTOPAMHU: HAXOAUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TEOMETPHYCCKH, HAXOAUTh BEKTOP, PABHBIN MPOU3BEACHUIO 33IaHHOTO BEKTOPA Ha YUCIIO;

- HAXOAWTH /JIi BEKTOPOB, 3aJaHHBIX KOOpJAMHATAMHU: JJIUHY BEKTOpa, KOOPIWHATHI
CYMMBI M Pa3HOCTH JIBYX H 0oJiee BEKTOPOB, KOOPJHMHATHI MMPOU3BEACHHUS BEKTOpA HA YHUCIIO,
MPUMEHSS TPU HEOOXOAMMOCTH COYETATEIbHBIM, MEPEMECTUTEIbHBIN U pPacIpeeTUTeIIbHBIN
3aKOHEL

- BBIYUCIIATH CKAlIIPHOE MPOU3BEACHHE BEKTOPOB, HAXOJIUTH yTOJ MEXAY BEKTOpaMmH,
YCTaHABIIMBAThH MEPIICHIUKYIISIPHOCTD MPSMBIX.

Buvinyckuux nonyuum 603mMoiCHOCHb .

- o0glademb BGEKMOPHbIM MemOOOM Ol peuleHus 3a0ay HA BblYUCTEeHUs U
ooKazamenbcmed.

- npuobpecmu onvlm GbLINOJHEHUs NPOEKMO8 HA MmeMy «HNpUMeHeHUe BeKMOPHO20
Memooa npu peuieHuU 3a0a4 Ha 8bIYUCIEeHUS U 0OKA3AMeNbCmMEa.

Ilepeyenn y4eOHO-METOAMYECKOI0 U MAaTEePHATbHO-TEXHUYECKOI0 00ecreyeHust
1. «Marematuka». 7 kinacc non penakumeit akagemuka PAH B.B. KosznoBa u akamgemmuka
PAO A.A. Hukutuna

2. TIporpamma Kypca «MaTtematukay. 5 — 9 Ki1acchl.

3. Pabouas nporpamma «MaremaTrka. 7 Kiacc.

K TexHumueckuM cpeacrBaM o0y4yeHHsl, KOTOpble MOTYT 3((EKTUBHO HCIOJIb30BATHCS
Ha YypoKax MAaTeMaTUKH, OTHOCATCS KOMIIBIOTEp, LHU(POBOM MHKpPOCKOI, LU(PPOBOH
doroannapar, DVD-nneep, TeneBu3op, UHTEpaKTUBHAS T0CKa U JIp.
[Tpumepsl paboT MpH UCTIOIB30BAHUN KOMITBIOTEPA!

- IOUCK JOTOJIHUTENbHON HHpopMaluu B IHTEepHETE;

— CO3/laHuE TEKCTa JIOKIala;

— 00paboTKa TaHHBIX IPOBEACHHBIX MaTEMaTHUYECKUX UCCIIEJOBAHMUIA;

— CO3/1aHUE MYJBTUMEIUNHBIX Mpe3eHTalul (TEKCTOB C pUCYyHKaMmHM, GoTrorpadusMu u
T.A.), B TOM 4YHCJIE s MPEACTaBICHUS pPE3YyJbTAaTOB MCCIEA0BATENbCKOM U MPOEKTHOU
JESATEIIBHOCTH.

[Ipy HCHONB30BaHMM KOMIBIOTEpPA Y4YallMECs IPUMEHSIOT IOMY4YCHHBIE Ha YypPOKax
UHPOPMATUKA HWHCTPYMEHTAJbHBIC 3HAHUS (HAampUMep, YMEHHs paboTaTh C TEKCTOBBIMH,
rpa¢M4ecKUMHU pelakTopaMH U T.J.), TEM CaMbIM y HUX (POPMHUPYETCS] TOTOBHOCTh M IIPUBBIUKA
K MPaKTHYECKOMY PUMEHEHUIO HOBBIX HH(POPMAIIMOHHBIX TEXHOJOTH. TeXHUUeCKnue CpecTBa
Ha ypOKax MaTeMaTHKH IIUPOKO MPHUBIIEKAIOTCS TaKXKe MPH MOATOTOBKE MIPOEKTOB (KOMIIBIOTED).




JlonoHUTeILHAS JJUTEpaTypa:
- Tectpl 11t mpoMeKyTOUHOU aTTectauuu, «MaremaTtuka 5-6 Kiacch», OJ pelaKkuuen
®.D. JIpiceHko, yueOHO-MeTOANYECKOE mocooue, u3f. «Jlernon», PoctoB-na-/ony, 2008 r.
- Ikona 2100. «MaremaTuka» 5 kiacc. Meroguyeckue peKOMEHIAIUU JUIsl YUUTEIs.
C.A. Kosnosa, A.I'. Pyoun M., 2011 r.
- 20 TecToB 10 MaTeMaTUKE KO BceM ydyeOHMKaM o maTemaruke 3a 5-6 xmaccel, C.C.
MunaeBa, n3n. «9x3amMen», M., 2007 r.
- [lupakTideckne MaTepualsl 0 MaTeMaTuke i 5 kinacca, M., «/Ipoday, 2004 r.
- Ypoku mMarematuku B 5-10 kjmaccax ¢ mpuMeHEeHHEeM WHGOPMAIIMOHHBIX TEXHOJOTHIA,
METOJIMYECKOE TTOCOOHE C MIEKTPOHHBIM IpuiioxkeHuem, M., u3a. «I'mobyc», 2009 r.
- Harnsnaas reomerpusi, yaeOHoe rmocodue miis yuyamuxces 5-6 kimaccos, M.®. [llapeirus,
JLH. Epranxmuena, M., 1992 r.
- MaremaTtudeckuii TpeHaxep S5 kiacc. [Tocobue g yuureneit u yuanuxcs B.1. Koxos

M., «Muemo3uHay, 2011

- Marematnueckue guktaHtel 5 kinacc. Ilocobuwe mmst yuumrens B.M. JXKoxo M.

«Muemo3sunay, 2011

- 3ajaun Ha cMekaiky 5-6 knacc M.@. llapeirun, A.B. leBkun M. «IIpocsenienuey,

2003

- Pabouas nporpamma «Marematuka» 5-9 knaccel C.A. Kosnosa, A.l. Py6uH

[Ipeanonaraercss MUCMIOIB30BAHME CIHEAYIOIIUX MPOTPAMMHO-IIEArOTHYECKUX CPEACTB,
peai3yeMbIX C MOMOIIbLI0 KOMIILIOTEPA:

- Marematuka: exeHenelbHOEe Yy4eOHO-MeToAnuYecKoe mpuiiokeHue k razere «llepBoe
CeHTSOps». http://mat.Iseptember.ru.

Jlnst obecriedeHHs IUIOZOTBOPHOTO YYEOHOrO IpoIlecca IperoiaraeTcs MCIOIb30BaHUEe
UH(OPMAIMU U MATEPHAIIOB CICIYIOIINX HHTEPHET-PECYPCOB:
- MunucrepcTBo 0Opa3oBanust U Hayku P®: http://www.mon.gov.ru/

- ®denepanbHOE

rocyIapCTBEHHOE

yupexIeHUE

«l"ocynapcTBEHHBIN

Hay4HO-

UCCIICIOBATEeIIbCKUI WHCTUTYT HMHMOPMAIIMOHHBIX TEXHOJIOTMH M TEICKOMMYHUKAIIAN:
http://www. informika.ru/

- TectupoBanwue on-line: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

- [TyreBoauTens «B Mupe Hayku» A IIKOJIBHUKOB: http://www.uic.ssu. samara.ru/~nauka/
- Merasummknoneaus Kupumna u Medoaus: http://mega.km.ru/
- Caiit sHmkoneuit: http://www.encyclopedia.ru/

- DNeKTPOHHble 0b6pa3oBaTe/ibHble pecypcbl K yuebHUKam B EanHoN Konnekunm www.school-

collection.edu.ru

= http://www.openclass.ru/node/226794

= http://forum.schoolpress.ru/article/44

= http://1314.ru/

= http://www.informika.ru/projects/infotech/school-collection/

= http://www.ug.ru/article/64

= http://staviro.ru

= http://www.youtube.com/watch?v=LLSKZJA8qg2E &feature=related

= http://www.youtube.com/watch?v=Cn24EHYkFPc&feature=related

= http://staviro.ru/

KazaHoB
Makcum
Anekceesny

MNoanucaxo: KazaHos Makcum
AnekceeBny

DN: cn=KaszaHoB Makcum Anekceesuy,
c=RU, 0o=MYHULUUNNANBLHOE
BIOIKETHOE
OBLEOBPA3OBATEJIbHOE
YUYPEXOEHME KAQYMCKOIO
MYHULUWMANBHOIO OKPYTA
"KAQYWNCKASA CPEOHAS LKONA",
email=kaduyschool2@mail.ru
MprunHa: A 03HakoMMNCA € aTUM
[OKYyMEHTOM
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