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Beenenue

PaGouas mnporpamma mo npeaMery «Martematuka» JJsi OCHOBHOM  IIKOJIBI
npeaHa3HavyeHa s yqammuxcs S - 9-x Kiaccos.

IIporpamma BKIOYAET TpU pasnena:

*  «llnmanupyembie pe3ynbTaThl OCBOCHHUS Y4YEOHOro mpeameTa» (Ha HECKOJIbKHUX
YPOBHSIX — JTUYHOCTHOM, METAMIPEMETHOM U MPEIMETHOM);

*  «CopepxaHue y4eOHOTO IIpeIMeTay, IIe IPeACTaBICHO U3y4aeMoe COJIepKaHue,
00BEIMHEHHOE B COJIEp KAaTeJIbHbIE OJIOKH;

*  «Temarnyeckoe IJIAaHUPOBAHKEY, C YKA3AHUEM KOJIMYECTBA YaCOB, OTBOJAMMBIX Ha
U3YUYEHHE KAXKIOU TEMBI.

[Iporpamma coctaBieHa Ha ocHoBe DyHAAMEHTAJIBLHOTO SiApa COACpPKAHUS OOIIETO
oOpa3oBaHusi W TpeOOBaHUUA K pe3yJabTaTaM OCHOBHOTO 0OIIero o0Opa3oBaHuUs,
MPEACTABICHHBIX B (eepalibHOM TOCYJapCTBEHHOM 00pa30oBaTeIbHOM CTaHAapTe
o01ero o0pa3zoBaHusl BTOPOro MOKOJIEHUs. B Hell Takke YUYUTHIBAIOTCA OCHOBHBIE UACH U
MOJIOKEHUS POTPAMMBI Pa3BUTHS U (POPMUPOBAHUS YHUBEPCAIBHBIX YUEOHBIX ACHUCTBUI
JUIsL OCHOBHOTO 0011ero o0pa3oBaHMs, PEEMCTBEHHOCTh C MPOTPaMMON HA4aIbHOTO
0011ero oOpa3oBaHus.

Pabouass mporpamMma paspaboTaHa Ha OCHOBE CJEAYIOIIUX HOPMATHUBHO-TIPABOBBIX
JIOKYMEHTOB:

1. ®enepanbHbiii 3aK0H «O06 oOpazoBanuu B Poccuiickoit denepanumny;

2. @enepanbHBI TOCYIApCTBEHHBIA 00pa3oBaTEIbHBIM CTaHAAPT OCHOBHOTO
o011ero oOpa3oBaHus;

3. KoHuenmusi ayXOBHO-HPABCTBEHHOTO Pa3BUTUS M  BOCIUTAHHUS JIUYHOCTH
rpaxaanuHa Poccuu;

4. TlpumepHble TPOrpaMMbl OCHOBHOTO OOIIEro O0Opa3oBaHUS MO0 Y4EOHBIM
npeameraMm. MaremaTtuka. 5 — 9 knaccel. — M.: [IpocBemenue, 2011.

5. denepaibHBI  TMEpeYeHb YYEOHUKOB, YTBEPKIACHHBIX, PEKOMEHIOBAHHBIX
(IonyIlIEHHBIX) K MCIOJb30BAHMIO B 00pa30oBaTENbHOM IMpoliecce B 00pa30BaTeNIbHbBIX

YUpPEXKACHUIX, PEATH3YIOIIMX MPOrpaMMbl 001IEro o0pa3oBaHus;



6. ABropckas nmporpamma: Matematuka. COOpHUK paboYuX MporpaMm. 5-6 Kiacchl.
YMK H.S. Bunenkuna: nocobue ajisg yduTtesner obiieoOpa3oBaT. opraHuzamuii / (CocT.
T.A. Bypmuctpona). — 3-¢ uza. - M.: [Ipocsumenue, 2014;

7. Astopckas mporpamma: Anredpa. Paboume mnporpammsbl. IlpenmerHas nuxHus
yueonukoB HO.H. MaxkapeiueBa u ap. 7-9 kiaccel: mocoOue i ydyuTenei
obmeoOpa3zoBatenbHbiX opranuzanuii. / H.I'. Munngwok.. 2-e wu3g., mopab.- M.

[IpocBemenue, 2014 r.- 32 c1p.;

8. ABrtopckue nporpammsel: ['eomerpusi. COOpHUK pabouux mporpamm. 7-9 kiaccel/

T.A. BypmuctpoBa - 2-e u3f., nopad.- M. : [Ipocsemienue, 2014 r.;

9. TpeOoBaHHS K OCHAIEHHIO OOpPa30BATEIBHOIO TIpollecca B COOTBETCTBUM C
CoJIepKaTeIbHBIM HAMOJHEHUEM YYeOHBIX MpeaMeToB  (enepanbHOro KOMITOHEHTA
rocyJiapcTBeHHOTO oOpa3zoBarenbHoro crangapta (Ilpuxaz Mwunobpnayku Poccum ot
04.10.2010 r. N 986 r. MockBa);

10. CanlluH 2.4.2.2821-10 «CaHuTapHO-3NUAEMHOJIOTHYECKHE TpeOOBaHUS K
YCIOBUSIM W OpraHu3anuu oOydyeHus B 00I1e00pa3oBaTeIbHBIX OPTaHU3AIUIX)
(YTBEpKJIEHHBbIE TIOCTAHOBJIEHHWEM [JIaBHOTO TOCYIapCTBEHHOI'O CAHUTAPHOIO Bpada
Poccuiickoit ®enepannu B peaakuuu oT 24.11.2015 Ne81 «O0 yTBepkACHUN CAaHUTAPHO-
AMUACMHUOJIIOTUYECKUX TPEOOBaHWI K YCJIOBHSIM U OpraHu3aluu OOydeHHs B
00111e00pa30BaTENbHBIX OPraHU3aIUIX»);

11. OcHoBHasi oOpa3zoBaTeibHas MporpaMmmMa OCHOBHOIO oOiiero oopazoBanusi [ bOY

OOMI Ne 9.

TemaTuyeckui IIaH OPUEHTUPOBAH HA UCIOJIb30BAHUE

- yueOHukoB, npunaiexkamux Y MK no maremaruke H.S. Bunenkuna, B.1.J)Koxosa
u ap.,

- yueObunkoB, npuHamnexammx Y MK no anredpe mist 7-9 kimaccoB Makaperues FO.H.,
Munatok H. T'., Hemmkos K.U., CyBoposa C. b.,

- yueOHUKOB, nipuHaiexkanux Y MK o reomerpun aiist 7-9 knaccoB Artanacsx JI.C.,
byry3oB B.®. u ap.

pekomeHgoBaHHBIX MOH P® k ucnonb30BaHHI0 B 00pa30BaTEIbHOM Mpoliecce B



o0mieo0pa3oBaTeNbHbIX  YUPEKACHHUSIX, M COJEpKaHHE KOTOPBIX COOTBETCTBYET
denepaabHOMY TOCYJAPCTBEHHOMY 00pa30BaTENbHOMY CTaHAApTy OCHOBHOIO OOIIETO

oOpazoBaHHs.

Y4eOHukn:

1. Bunewxun H. 4. MatemaTtuka. 5 ki.. y4yeOHHK Juisi 0OIIe00pa30BaTEIbHBIX
yupexaenuit/ H. 5. Bunenkun, B. U. XKoxos, A. C. Yecnokos, C. 1. IBapubypa. — M.:
Muemosuna, 2015.

2. Bunewxun H. . Matematnka. 6 KJI.: y4eOHHK 111 0OIeoOpa3oBaTEIbHBIX
yupexaennit/ H. 5. Bunenkun, B. 1. XKoxos, A. C. YecHokos, C. U. [lIBapudypa. — M.:
MuemosuHa, 2015.

3. Maxkapwiues FO.H., Munowx H. I'., Hewxoe K.U., Cysoposa C. b.. Anreopa 7.
YueOnuk ana 7 knacca oOlieoOpa3zoBaTeNbHbIX yupexaeHud / nmoxa pepakmueit C. A.
TemsikoBckoro. M: Ilpoceemenne, 2013-2015.

4. FO.H. Maxapwviues, H.I. Munowxk, K. U. Hewrxos, C. b. Cysoposa.. Anreopa 8.
VYueb. gyt 8 kinacca obimeoOpasoBart. yueo. 3apefeHuit /aBt. noa pea. C.A. TensikoBckoro.
— M.: IIpocsemwenue, 2013.

5. IO.H. Maxkapwviues, H.I'. Munowk, K. U. Hewxos, C. b. Cysoposa.. Anreopa 9.
VYueb. ns 9 kmacca obmeoOpa3oBart. yued. 3aBeaenui /aBt. moxa pea. C.A. TenskoBckoro.
— M.: IIpocsemenue, 2013.

6. Amanacan JI.C., Bymyszoe B.@. u op. I'eomerpusi 7-9 kjacchl: YUeOHUK s

ob1eo0pazoBaTenbHbIX yupexaenuit. M. : [Ipocsemnienue, 2013 - 2015.

Pabouue TeTpaau:

1. Pyonuyxas, B. H. Marematuka. 5 ki.: pabouas terpaar Ne 1. HarypanbHbie
yucna / B. H. Pynaunkas. - M.: Maemo3uHa, 2015.

2. Pyonuyxas, B. H Martematuka. 5 kJj.: pabouas terpanp Ne 2. J[poOHbIe uncia /
B. H. Pygauukas. - M.: Maemo3uHa, 2015.

3. Pyonuyxas, B. H. B. H. Maremartuka. 6 xi. : pabouas Tterpaapr Ne 1.

Oo6bikHOBeHHBIE Apodu / B. H. Pynuunkas. — M. : Muemosuna. 2015.



4. Pyonuykas, B. H. Maremaruka. 6 ki. : paboudas terpaab Ne 2. PannoHaybHBIC
yucia / B. H. Pynaunkas. — M. : Muemo3una. 2015.

5. Munowx H. I, lInvikosa U. C. Anredbpa: Pabouas TeTpanpb B 2-X 4acTsax. 7 Kjiacc.
M.:, IIpocsemenue ,2013.

6. Munorwxk H. I'., IlInvixoea U. C. Anrebpa: Pabouas Terpans. 8 Kiacc B 2-X 4acTsX.
M.:, IIpocBewenue ,2013.

7. Munorwx H. I, llInvikosa U. C. Anrebpa: Pabodas terpans. 9 Kiacc B 2-X 4acTsX.
M.:, IIpocBewenue ,2013.

8. Amanacan JI.C., Bymyszose B.®.. T'eomerpus 7. Pabouas Tterpaab.- M.:
[Ipocsemenue, 2014.

9. Amanacan JI.C., bymyzoe B.®.. T'eomerpuss 8. PabGowas TteTpanp.- M.:
[Ipocsemenue, 2014.

10. Aranacsn JI.C., byry3oB B.®.. Tl'eomerpus 9. PabGouas Ttetpamp.- M.:
[Ipocsemenue, 2014.

JAnpakTuyeckuii MaTepuas:

1. Pyonuyxas B. H. Pa3zHOypOBHEBBIE KOHTPOJIbHBIE paOOTHI MO MaTeMaTUKe Uil 5
ki1.: B 2 4./ B. H. Pygaunxkas. - M.: I'enxep, 2015.

2. Pynmuunikas B. H. PasHoypoBHEBBIE KOHTpPOJIBHBIE PAaOOTHI TIO MaTeMaTUKe IS 5
ki1.: B 2 4./ B. H. Pygaunxkas. - M.: I'enxep, 2015.

3. Yecnoxos, A. C. Jlunaktuueckue MaTepuanbl o MateMatuke st 5 kmacca / A. C.
Yecnokos, K. M. Hemkos - M.: Akagemkaura/YueOnuk, 2013.

4. Yecnokos, A. C. lupakTuyeckue MaTepuaiibl o MaremaTtuke st 6 kimacca / A. C.
Yecnokos, K. U. Hemkos - M.: Akagemkaura/YueOnuk, 2013.

5. UB. lllecmaxkosa Marematuka. 5 knacc. Kontponsubsie pabotst B HOBOM
dbopmare — M. Unrtemnekt — Lentp,2013.

6. Apymionan E. b., Bonosuu M. b., I'nazkos FO. A., Jlesumac I'.I'.. MaremaTu4eckue
JTUKTaHThI 1714 5-9 knaccoB: kHura aiis yuurtens. —M.: [Ipocsemenue, 2016.

7. I'onobopoowvko B.B., Epwosa A.Il. u np. Anrebpa. I'eometpusi: CaMoCTOSITENbHBIC

U KOHTpOJIbHBIE paboThl B 7 kinacce. M.: Unekca, 2015



8. I'onobopoovko B.B., Epwosa A.Il. n np. Anrebpa. ['eomerpusi: CaMOCTOSITEIbHbBIC
U KOHTpOJIbHBIE paboThl B 8 kiacce. M.: Unekca, 2015

9. lmmakTudeckre Matepuaisl o anredpe.7 kimace. /B.1. Koxos, FO.H. Makapsrues,
H.I". Munrok / M: [Ipocsemenue, 2015

10.lunakTrueckue matepuaisl o ainreope.8 kinacc. /B.1. XKoxos, FO.H. Makapsiues,
H.I". Munmiok / M: TIpocBemenue, 2015

11. lunaktuueckue matepualsl o anreope.9 kiacc. /B.1. XKoxos, FO.H.
Makxkapsiues, H.I'. Munmiok / M: [Ipocsemienue, 2015

10. Menvnuxosa H.b. KoHTponbHbBIE paOOTHI 110 TEOMETPUH K YUCOHUKY ATaHACSH

JI.C. u ap. «'eometpus 7 — 9 knacce». M. «Ox3amen», 2012.

MeTtoauyeckas Jureparypa:

1. JKoxos, B. HU. llpenonaBanue maTeMaTuku B 5—6-X Kjaccax Mo y4eOHHUKaM:
Marematuka / H. 5. Bunenkun, B. 1. XKoxos, A.C. Yecnokos, C.H. IIBapudyp.
Meroanueckue pekoMeHIauuu aisd yuurens. - M.: Maemosuna, 2011.

2. FO.H. Makapwviues, H. I'. Munorwx, K.U. Hewxos, C. b. Cysoposa. YpOKu anreopbl
B 7-8 kmacce: [locobue mis yuurtenedt Kk y4eOHHKY «Anrebpa 7, 8»/moa pemakiuei
Tensaxosckoro C. A. — M.: Bepym, 2016.

3. U3yuenue reomerpun B 7,8 knaccax: Meron. Pexomenpammu k yue6.: KH. nmus
yuutens/ JI.C.Amanacsn, B.@.bymyszo6 u op.-M. : Ilpocsemienue, 2016.

4. Ypoku reomerpun B 7-9 kmaccax. Meronuueckue peKOMEHIAUMU U HMPUMEPHOE
mianupoBanue K yueOHuky JI.C.Atanacsna.- M.: Muemo3uHa,2016.

5. Tloypounsie pa3zpabotku no anreope k yueonuky FO.H. MakaperueBa. 7-9 kiacc: B
OMOIIb IIKoIbHOMY yuuTento/ A.H. PypykuHn.- Mocksa, «BAKOy, 2016 1.

6. TexHomormueckue KapTtel YypokoB. I'eomerpusi 7-9 knacc: IloypouHoe

riaHupoBanue 1o yueoOnuky JI.C. AtanacsiHa u ip.-:U3/1aTeIbCTBO «Yuutenb», 2015 r.



I[Inanupyemble pe3yabTaThl OCBOCHUSI Y4eOHOI0 NpeaMeTa

JIMYHOCTHBIMM pe3yJIbTATAMHU OCBOCHUS BBIIYCKHUKAMHA OCHOBHOW IIIKOJIBI
[IPOrpaMMBbI [10 MATEMATUKE SIBIIAIOTCA:

* YMEHHE SICHO, TOYHO, I'PAMOTHO H3JIaraTb CBOU MBICIA B YCTHOW M NHCbMEHHOU
peud, NOHMMAaTh CMBICI TIOCTaBJIECHHOM 3a/add, BBICTPAUBATh APTyMEHTALMIO,
IIPUBOJUTH IPUMEPBI U KOHTPIIPUMEPHI;

* KPUTUYHOCTb MBIIUICHUs, YMEHHUE pACHO3HABATH JIOTUYECKU HEKOPPEKTHBIE
BBICKA3bIBaHUS, OTIMYATh TUIIOTE3Y OT (DAKTa;

* NpEACTABIEHWE O MAaTeMaTH4YeCKOW Hayke Kak cdepe 4YeloBeYecKon
JEeSATEIbHOCTH, 00 Tanax ee pa3BUTHUS, O €€ 3HAUMMOCTH JJI Pa3BUTHS LIMBUIIN3ALIUN;

* KpPEaTMBHOCTh MBINUICHUs, WHULWATUBA, HAXOA4YUBOCTb, AaKTHUBHOCTH IIpU
peLIeHNM MaTEMAaTUYECKUX 3a/1a4;

* YMEHHME KOHTPOJUPOBAaTh NPOLECC M pe3yabTaT y4eOHOM MaTeMaTH4eCKOU
NEATCIIBHOCTH;

CIIOCOOHOCTh K 3MOLMOHAIBHOMY BOCHPHUSTHIO MAaTEMaTHYECKUX OOBEKTOB, 3ajady,
PELIECHUH, PACCYKICHUM.

MeranpeaMeTHBIMH pe3yabTaTaMU OCBOCHHUS BBIIYCKHUKAMU OCHOBHOW ILIKOJIBI
[IpOrpaMMBbI 110 MATEMATUKE SBJISIIOTCS:

* MEepBOHAYAJbHBIE MpPEICTaBICHUS 00 HIEAX U O METOAAaX MaTeMaTUKH Kak
YHUBEPCAJIBHOM SI3bIKE HAyKUM M TEXHHUKHU, CPEIACTBE MOJCIUPOBAHUA SBIICHUU U
IIPOLIECCOB;

* YMEHHUE BHJIETh MAaTEMaTHYECKYIO 3a7auyy B KOHTEKCTE MPOOJEMHOW CUTyalllH B
OPYTUX JUCUUILIMHAX, B OKPYXKAIOLIEH )KU3HU;

* YMEHHE HaXOJWTh B Pa3jIMUHBIX UCTOYHHKAX HH(OPMALNIO, HEOOXOIUMYIO NS
penieHusl MaTeMaTHYeCKUX MpoOsieM, MPEeACTaBIsATh €€ B MOHATHOU (popMme, IpUHUMATh
pelieHre B YCIOBUSAX HEMOIHON 1 U30BITOYHOM, TOUHON M BEPOSATHOCTHOM HHPOpMAIINK;

°*  YMCHUE IOHUMAaThb U MCIIOJIb30BATH MATEMAaTUYECKUE CPEICTBA HAIVISAHOCTU
(rpaduku, nuarpamMmbl, TaOJIMLbBI, CXEMbl U Jp.) Ul WUIIOCTpALMM, MHTEPIpPETALH,
aprymeHTanuy;

* YMCHHUC BbIABUTATH THUIIOTC3blI IIPpU PCIICHUA y‘-Ie6HbIX 3ajgad, IIOHUMATb



HEO0OXOIMMOCTh MX IIPOBEPKU;

* yYMCHHE NPHUMEHSITh WHIYKTUBHBIC W JISAYKTHBHBIC CIIOCOOBI PACCYXICHUH,
BUJICTH PA3JIMYHBIC CTPATETUU PEIICHUS 3a/1a4;

*  MOHHMMaHWE CYIIHOCTH aJITOPUTMUYCCKUX MPEANMHCAHUN U YMEHUE JACHCTBOBATh
B COOTBETCTBHUH C TPEIOKEHHBIM aJITOPHTMOM;

*  yYMEHHE CaMOCTOSTEIBHO CTABHUTH IIEJIH, BEIOUPATh U CO3/1aBaTh aJTOPUTMBI JUIS
peleHus: y4eOHbIX MaTeMaTHYecKuX mpooiem;

* yMEHHE IUIAHUPOBaTh M OCYIIECTBIATH JESATENBHOCTh, HANpPaBJICHHYIO Ha

PEUICHUC 3aaa4 UCCIICA0BATCIbCKOro XapakKTepa.

UKT-xomnemenmuocmu 00yuaroujuxcst

Y‘-IaHII/ICCH Hay4daTcCA:

° oOpamiarbces ¢ yecrpoiictBamu UKT;

o (uKCHpPOBaTh U300PAKEHUS U 3BYKU;

o cO37aBaTh MUCbMEHHBIE COOOIICHMUS;

o co3aaBaTh rpaduueckue OOBEKTHI;

o CO3/1aBaTh MYy3bIKaJIbHbBIE U 3BYKOBBIE COOOILIEHUS;

o co3/1aBaTh, BOCIPUHUMATh U HCHOJb30BaTh TUIEPMEINACOOOIICHMUS;

rcnosib3oBaTh ycrporcra UKT n1d koMMyHUKaMKU U COIMAIIBHOTO B3aUMOACHCTBUS;
o MOKCKa, XpaHEHH s, aHATN3a U MaTeMaTHu4ecKoi 00paboTKu HHPOPMAIIHH;

° MOJIETUPOBATh U MPOEKTUPOBATH ¢ IToMoIIbio ycTporcTB UKT.

OcHogvl yuebHO-UCC1e008amenbCKOU U NPOEKMHOU 0esamelbHOCmU

Yuanuecs Hay4aTcs:
® [UIAHUPOBATH U BBIMOJIHATH yUeOHOE HCCIICIOBAHUE U YUCOHBIA MPOCKT:

®  pacmo3HaBaTh W CTaBUTh BOMPOCHI W TPOOJEMBI, JJII MPOCKTUPOBAHUS U

HCCIICAOBAaHUA,

L BBI6I/IpaTB H HUCITIOJIB30BATHh METOAbI, aACKBATHBIC paCCManHBaCMOﬁ HpO6JI€M€;
L BbIABUI'aTh THIIOTEC3bI,

L IMpOBOANTH Ha6J'IIOI[eHI/Ie N OKCIICPUMCHT (CaMOCTOSITeJ'IBHO Wi 104



PYKOBOJICTBOM YUMTEIIAA);

®  UCNOJB30BaTh B XOJI€ HUCCIIEJOBAHMSI MaTE€MaTHYECKHE METOJAbl U IMPHUEMBI
(aOcTpakuss W wuaeanu3alusi, JOKa3aTeNbCTBO, J0Ka3aTe€IbCTBO OT MPOTHUBHOTO,
JOKA3aTeJIbCTBO 10 AHAJIOTHH, ONPOBEPKEHUE, KOHTPIPUMED, HHAYKTUBHBIE U
JENYKTUBHBIE PACCYXKIECHMsI, MOCTPOCHHE W MCIOJIHEHHE aJIrOpUTMa), €CTECTBEHHO-
Hay4yHble METOJbl U MNpHEMBI (HAOIIOACHHE, MOJCIMPOBAHHUE), METOJAbl U HPUEMBI,
XapaKTepHbIE I COLUMAIbHBIX W HWCTOPUYECKHX HAyK (OMpOCHl, CPABHUTEIBHOE
UCTOPUYECKOE OINMUCAHUE, HMCIOJIb30BAHUE CTATUCTUYECKUX MAHHBIX, HWHTEPIpPETaLns
(akToB);

e (QopMynHpOBaTh BHITEKAIOIINE U3 UCCIIEIOBAHUS BHIBOIBI;

®  $ICHO, JOTMYHO M TOYHO M3JIaraTh CBOIO TOUKY 3PEHMS, UCIIOJIb30BaTh S3bIKOBBIC
CPEICTBA, aJIeKBaTHbBIE 00CYXkAaeMOH podieme;

e omMYaTh (HAKTHI OT CYKIACHHUI, MHEHUI U OLIEHOK, KPUTUYECKH OTHOCHUTHCS K

CYXKICHUAM, MHCHUAM, OLICHKAM, pCKOHCTPYHUPOBATh UX OCHOBAHUS

Haegviku cmbicioso2o umenus u pabomvi ¢ meKCmom

Yyamuecs Hay4aTcsi:

®  OpPHUEHTHPOBATHCS B COJICPKAHUU TEKCTA U MMOHUMATh €r0 LEITOCTHBII CMBICI;

® HAxXOIUTh B TekcTe Tpedyemyr wuHbpopmaiuoo (mpoderatb TEKCT TIJla3aMH,
OTPENICIISITh €0 OCHOBHBIE PJIEMEHTHI, COMIOCTABIATH (POPMBI BhIpaXKEHUSI MH(DOPMALINK B
3aIIpoce U B CAMOM TEKCTE, YCTAaHABJIMBATh, SIBISIOTCS JIU OHU TOXKJIECTBEHHBIMH WIIU
CUHOHUMHMYECKUMH, HAXOJUTh HEOOXOIUMYIO €UHUIlY HH(POPMAIIU B TEKCTE);

®  pemiarh y4eOHO-TIO3HABATENIbHBIC U YU€OHO-TIPAKTUYECKUE 3a/1aUu, TPEOYIOIIre
MIOJHOTO ¥ KPUTHUUYECKOTO MOHUMAHUS TEKCTA;

®  CTPYKTYpUPOBaTh, MPEOOPA30BHIBATH U HHTEPIPETUPOBATH TEKCTHI;

®  Ha OCHOBE MMEIOIIUXCS 3HAHUM U KU3HEHHOTO OIbITA OIIECHUBATh COJICPIKAaHHE U
dbopmy TekcTa, OOHapyKMBaThb HEIOCTOBEPHYIO U MPOTUBOPEUMBYIO HHGPOPMAIIHIO,

BBICKA3bIBATb OLCHOYHLIC CYKACHUS O IIPOYUTAHHOM TCKCTC.



IIpenmeTHble pe3yJbTaTbl BBIIYCKHUKOB OCHOBHOM IIKOJBI [0 MaTe€MaTHKE
BBIPAXAIOTCS B CIECAYIOLIEM:

o OBJIaJICHHE 0a30BbIM NOHSATHUIHBIM aIlapaTOM IO OCHOBHBIM pasjeiam
COJIEp)KaHus, MpEACTaBIEHUE 00 OCHOBHBIX HW3YYaeMbIX HOHATHUAX  (YHUCIIO,
reomeTpuyeckas (urypa, ypaBHEHHE, (YHKLUMs, BEpPOSITHOCTb) KaK BaKHEHUIINX
MaTEMaTUYECKUX MOJIEISAX, MO3BOJIAIONIMX ONUCHIBATh U M3y4aTh PEabHbIEC MPOLIECCH U
SIBJICHUS;

. yMeHue paboTaTh C MaTEMaTUYECKUM TEKCTOM (aHaJIU3UpOBaTh, HM3BIEKAThH
HEOOXOMMYI0 HH(POPMAIUIO), TPAMOTHO NPUMEHATh MaTEMaTHUECKYIO0 TEPMUHOJIOTHUIO U
CHUMBOJIMKY, HCIIOJIb30BATh PA3JINYHBIC S3bIKU MAaTEMATUKH;

. yMEHUE MIPOBOJUTH KJIacCU(PUKaLUH, JIOTUYECKUE 000CHOBaHUA,
JT0KAa3aTeJIbCTBA MATEMATHYECKUX YTBEPKICHU;

. YMEHUE pACMO3HaBaTh BUAbl MAaTEMAaTUYECKUX YTBEPKIACHUN (aKCHOMBI,
onpeaeeHus, TEOPEMBI U Jp.), IpsIMbIe U 0OPATHBIE TEOPEMBIL;

. pa3BUTHE NPEACTABICHUNA O YMCJIE W YUCIOBBIX CHCTEMAX OT HAaTypPaJbHBIX JI0
JNEUCTBUTEIBHBIX  YHCEll, OBJIAJICHHE HaBBIKAMHM  YCTHBIX, NUCBMEHHBIX,
WHCTPYMEHTAJIbHBIX BHIYUCIICHHI;

. OBJIAJICHUE CHMBOJIBHBIM  S3BIKOM  aireOpbl, MpHEeMaMu  BbIIOJHEHUS
TOXJIECTBEHHBIX NPEOOpa30BaHUN PAIMOHAIBHBIX BBIPAXKEHUH, PEIIECHUS YpaBHEHUH,
CUCTEM YpaBHEHUI, HEPAaBEHCTB M CUCTEM HEPABEHCTB, YMEHHE MCIOJb30BATh HJCHO
KOOPJIMHAT Ha IUIOCKOCTH ISl MHTEPIIPETALMU YPAaBHEHU, HEPABEHCTB, CUCTEM, YMEHUE
OPUMEHATh anredpanyeckue npeoOpa3oBaHMs, anmapaT ypaBHEHUW M HEPABEHCTB IS
pelIeHys 3a7a4 U3 pa3InuHbIX Pa3fesoB Kypca;

. OBJIAJICHUE CUCTEMOU (PYHKIIMOHAIbHBIX MOHATUH, (DYHKIIMOHATIBHBIM SI3bIKOM U
CUMBOJIMKOM, YMEHHE Ha OCHOBE (YHKIMOHAJIbHO-TpaUUECKUX Npe/ICTaBICHUN
ONMCHIBATh M AHAJIM3UPOBATH PEAIbHBIE 3aBUCUMOCTH;

. OBJIAJICHHE OCHOBHBIMU CITOCOOAMHU MPEACTABICHUS U aHAIN3a CTATUCTUYECKUX
JAHHBIX; HAJIM4YME€ NPEJCTABICHUNA O CTAaTUCTUYECKUX 3aKOHOMEPHOCTSIX B PEATLHOM
MUPE U 0 Pa3IMYHBIX CIOCOOAX UX U3YUYECHHUS, O BEPOSITHOCTHBIX MOJEISX;

. OBJIaJICHHE TE€OMETPUYECKUM S3BIKOM, YMEHUE UCIOJB30BaTh €T0 JJIs ONUCAHUS

NpPEAMETOB OKPYKAIOIIEr0 MHUpPa, pPa3BUTUE MPOCTPAHCTBEHHBIX MPEACTABICHUN U



U300pa3UTEIbHBIX YMEHUHN, MPUOOPETEHNE HABBIKOB FT€OMETPUUECKUX MTOCTPOCHHUIA;

. YCBOCHHE CHUCTEMAaTUYECKUX 3HAHUN O IJIOCKUX (UTypax U MX CBOMCTBaX, a
TAaK)K€ Ha HaIrJJIHOM YPOBHE — O MPOCTEHIIMX MPOCTPAHCTBEHHBIX Te€JaX, YMEHHE
NPUMEHITh CHUCTEMAaTUYECKUE 3HAHUS O HUX [JI PEUIEHUS T[EeOMETPUYECKUX U
MPAKTUYECKUX 33]1a4;

. YMEHHS U3MEPAThH JJTUHBI OTPE3KOB, BEJIMYUHBI YIJIOB, UCTIONIb30BATh (DOPMYITbI
JUTSL HAXOKICHUS TIEPUMETPOB, TUIOMIA/Ie U 00bEMOB r€OMETPUUYECKUX (DUTYD;

. YMEHHUE MPUMEHATh U3YyYEHHBIE NOHATHS, PE3yJbTaThl, METOABI ISl PEIIEHUS
3a/lay MPAKTUYECKOT0 XapakTepa U 3a7ay U3 CMEXHBIX JUCLHMIUIMH C MCIOJIb30BAaHUEM

IIpu H€O6XOIII/IMOCTI/I CIIPAaBOYHBIX MAaTCPHAJIOB, KAJIBKYJIATOPA, KOMIIBIOTCPA.



Conep:xanue y4e0HOro npeamera

Matematnyeckoe 0Opa3oBaHHE SIBISETCS 00S3aTEIbHON W HEOTHEMJIEMOW YacCThIO
oOmero oOpa3oBaHUsS Ha BCEX YPOBHAX oOpa3oBaHusg. OOydeHHE MaTeMaTHKE B
OCHOBHOU IITKOJIC HAMPABIICHO HA TOCTHKCHHUE CIICTYIOIINX Uelel:

1. B HaIIPaBJICHUH JIMYHOCTHOTO Pa3BUTHSI:

. (dbopMUpOBaHHE TPEJCTABIICHNI O MaTeMaTHKe, KaK 9acTH OOIICUEIIOBEUCCKOM
KyJBTYPbl, O 3HAYUMOCTH MAaTEMATHKH B Pa3BUTHH ITUBWIM3AIIMK W COBPEMECHHOI'O
00IIIeCTBA;

. pa3BHTHE JIOTHYECKOTO M KPUTHYECKOTO MBINUICHUSA, KYJIBTYPBl pEYH,
CIIOCOOHOCTH K YMCTBEHHOMY 3KCIICPUMECHTY;

. dbopMHpOBaHHE  HMHTCIUICKTYaJIbHOM  YECTHOCTH M OOBEKTHUBHOCTH,
CIIOCOOHOCTH K TIPEOJOJICHHIO MBICIIMTEIbHBIX CTEPEOTHUIIOB, BBITCKAMOIIUX M3
OOBIZICHHOTO OIBITA;

. BOCITUTAaHUE Ka4yeCTB JUIHOCTH, 00ECIICUNBAIOIINX COIUATBHYIO MOOUIBLHOCTD,
CIOCOOHOCTH MPUHUMATh CAMOCTOSITCIILHBIC PEIICHUS;

. (dbopMUpOBaHHE KadyeCTB MBIIUICHUSA, HEOOXOAUMBIX JUIA aJanTalid B

COBPEMEHHOM MH(POPMAIIMOHHOM OOIIIECTBE;

. pa3BHTHE HWHTEpeca K MaTEeMaTHYEeCKOMY TBOPUYECTBY M MAaTEMaTHYECKUX
CIIOCOOHOCTEIA;

2. B METaIpeIMETHOM HaIpaBJICHUU:

. pa3BUTHE MPEJCTaBICHUNA O MaTeMaTHKE KakK (opMe ONHMCaHUS M METOJC

MO3HAHUS JIEHCTBUTEILHOCTH, CO3/IaHNE YCIOBHM IJI1 MPUOOPETEHUS MEPBOHAYATBHOTO
OIIbITa MATEMATUYECKOT0 MOJAEINPOBAHUS,

. dopMupoBanre OOMMX  CIOCOOOB  MHTEJUIEKTYaJIbHOM  JI€ATEIbHOCTH,
XapaKTEepHbIX U1 MATEMATUKU U SBISIOLIMXCS OCHOBOM IMO3HABATEIILHOM KYJIBTYPHI,
3HAYUMOM I pa3JIMYHBIX c(hep 4eTOBEUECKON A TENbHOCTH;

3. B IIPEMETHOM HaIIPaBJICHUH:

. OBJIAJICHE MAaTEMaTUYECKUMH 3HAHUSMU M YMEHUSMH, HEOOXOAMMBIMU
IUIA TPOAOJKEHUST O0pa30BaHUS, HM3YyYEHUS CMEXHBIX TUCIHUIUIMH, NPUMEHEHHUS B
IIOBCEITHEBHOM JKU3HH,

* co3manue ¢yHIAMEHTa I MaTeMaTH4YeCKOro pas3BUTHSA, (POPMUPOBAHUS



MEXaHU3MOB MBIIIJICHUS], XapaKTEPHBIX JJI1 MATEMAaTUUECKOHN JEATeIbHOCTH.
Cooeporcanue mamemamuieckoeo 0opazoéarisi B OCHOBHOM TKoye popMupyercs
Ha OCHOBE (DYHJIaMEHTAIBHOTO SIpa IIKOJIBHOTO MaTeMaTHIECKOro 0O0pa3oBaHusl.
5 kaace
MaTeMaTHKa

(5 yacoB B Hexenmo, Bcero 170 yacoB)

1. IloBTopenne. 5 yacoB OcHoBHasg 1enb. CucTeMaTU3UpPOBaTh U TOBTOPUTH

CBCACHUA O HATYPAJIBbHBIX YHCJIaX, ITIOJTYYCHHBIC B 4 kmacce.

2. HarypanbHble ync/ia U Kajabl. 16 yacos

O06o3HaueHWEe U CpaBHEHUE HaTypaibHbIX uyuceld. Otpe3ok. JlnmHa oTpes3ka.
TpeyrombHuk. IInockocts. Ilpsamas. Jlyd. Illkansl u kKoopauHatel. JIMHEHHBIE
auarpaMmbl. PereHne koMOMHATOPHBIX 3aj1ay.

OcHoBHass uenb. Cucrematu3upoBaTb M OOOOIIUTH CBEACHHS O HATypaJIbHBIX
yuciaax, IOJYYEHHbIE B HayaJbHOM IIIKOJIE; 3aKPENUTh HABBIKM IOCTPOCHUS U
W3MEpPEHUsI OTPE3KOB. BBECTH MOHATHE KOOPAMHATHOTO Jy4da, €AUHUYHOTO OTPE3KA U
KOOpAUHATHI TOUKU. DOpMHUPOBATH YMEHHE CTPOUTH KOOPJMHATHBIN JIyd M OTMEUYaTh Ha
HEM 3aJlaHHbIC 4YMCJa, Ha3bIBaThb YHUCJIO, COOTBETCTBYIOLIEE IJAHHOMY JECJICHHUIO Ha
KoopAuHATHOM Jiyde. HayuuTh HCmoJSib30BaTh NMPUOOPETCHHBIC 3HAHUS U YMEHHUS B
IIPAKTUYECKOMN AEATENBHOCTUA U IIOBCETHEBHOW KU3HU.

KonTponbHas padota Ne 1 o teme: «HartypanpHble ynciia ¥ MIKaJIbD».

3. CnokeHue H BbIYMTAHHE HATYPAJIbHBIX 4nces. 21 yacoB

CrmoxeHrne W BBIYMTAHWE HATypaJbHBIX 4YHCEN, HMX CBOWCTBA. YHCIOBBIE U
OyKBEHHbIC BbIpakeHHs. PelmieHre JTMHEWHBIX ypaBHeHUU. PemeHne KOMOMHATOPHBIX
3azad.

OcHoBHast 1enb. 3aKpenuTh M Pa3BUTh HABBIKM CIOKEHHUS W BBIYUTAHUS
HaTypaJlbHbIX ynces. HaunHate anredpandeckyro MOAroTOBKY: COCTaBleHNEe OyKBEHHBIX

BI)Ipa}KCHI/Iﬁ 10 yCJIOBHMIO 3aJa4M, PCIICHHUC ypaBHeHI/Iﬁ Ha OCHOBC 3aBHUCHMMOCTHU MCKIY



KOMITIOHEHTaMHu JAeicTBui. HayuuTh ncnonb3oBaTh NpUOOPETEHHbIC 3HAHUSI U YMEHUS B
MPAKTUYECKON JIEITENLHOCTH U TOBCEAHEBHOM KU3HMU.

Koutponbhas pabora Noe 2 mo Teme: «CnokeHHE M BBIUMTAHHE HATYPaIbHBIX
qUCeID).

KontponsHas padota Ne 3 1o Teme: «YpaBHEHHUEY.

4. YMHOKeHHe U JejieHHe HATYPaIbHbIX Yucel. 23 yaca

YMHOKEHHE W JICJICHUE HATypaJbHBIX YHCEJ, CBOWCTBA YMHOKCHUSA. Y IIPOIICHUE
BbIpakeHuid. [lopsanok BeimonHenus aeiictBuil. KBagpar u ky0 uucna. CuctemaTuzanus
U TOACYET MMEIOIIMXCS JaHHBIX B BHUJE YAaCTOTHBIX TaOiuIl U auarpamm. PemieHue
TEKCTOBBIX 3a71a4.

OcHOBHasi 1€Nlb. 3aKpernuTh M Pa3BUTh HABBIKU apuPMETHUECKUX ACUCTBUN C
HaTypaJbHBIMU uncliaMi. BBecTu moHATHA KBajpaTa U kKyOa unciia. CoBEpIICHCTBOBATH
HaBBIKM 110 PELICHUIO YPAaBHEHUM HA OCHOBE 3aBUCUMOCTH MEXIYy KOMIIOHEHTaMHU
neurcTBuil. Pa3BuBaTh ymMeHHE pemaTh TEKCTOBBbIE 3a7adyd. [103HAKOMUTH C pelieHHemM
3a/la4 ¢ TMOMOIIbIO ypaBHeHUU. HayuuThb wucmosib30BaTh NPUOOpPETEHHBIC 3HAHUS U
YMEHMS B IPAKTUYECKOMN JAEATEIBHOCTUA U OBCEIHEBHOM )KU3HMU.

KontponbsHas padora Ne 4 o reme: «YMHOKEHHUE U I€TICHUE HATYPATbHBIX YHCEID».

KoHnTtponbHasg padota Ne5 o Teme «YpoIileHne BoIpaKeHU.

5. llnomaau u 00bembl. 13 yacos

Boruucnennss mo ¢opmynam. Ilnomans. Ilmomanps mpsimoyrosnbHuka. EnuHUIIbI
u3MmepeHus rmiomaaei. Cronduareie auarpaMMbl. [IpsMOYTONIBHBINA Mapasyieienune].
O6beMbl. O0BeM mNpsIMOYToJIbHOTO Mapasuienenunena. OcHoOBHas 1efb. PacmmpuTh
MPEACTABJIICHUS] YyYalIuXcsa 00 WM3MEpPEeHUH TEOMETPUYECKUX BEIMYMH Ha TMPUMEpPE
BBIYUCJICHUS TUIONIaAei 1 0O0BEMOB M CUCTEMATHU3UPOBATh M3BECTHHIC UM CBEACHUS O
equHUIAX u3Meperus. OTpadaThiBaTh HABBIKKA BHIYUCIICHHS IO (hOpMyJiaM NP pelIeHUn
reoMeTpudeckux 3aaady. @opMupoBaTh 3HaHHUSI OCHOBHBIX €JIMHUI] U3MEPEHUS U YMEHHUS
NEepPEUTH OT OAHUX E€AUHULl K APYTMM B COOTBETCTBHM C YCIIOBHEM 3aaaud. Hayuuts
WCIIOJIB30BaTh MPUOOPETEHHBIC 3HAHWS W yYMEHUS B NPAKTUYCCKON IEATEIHHOCTH H
MOBCEITHEBHOM KU3HU.

Kontponsnas padota Ne6 o teme «Ilnomanu u 00beMbI».



6. O0ObIKHOBEHHBbIE po0OH. 22 YacoB

OxpyxHOCTh U Kpyr. OOBIKHOBEHHBIE npoOu. HaxokneHue dacTh OT LENOro H
nesnoro no ero 4yactu. CpaBHEHHUE, CIOKEHUE U BbIUMTaHHE OOBIKHOBEHHBIX APOOEH C
OJIMHAKOBBIMM 3HaMmeHarelsiMu. (CMemanHble 4ucia. ClOXEHWe U BbIYUTAHUE
cMenaHHbIx yuceln. [Ipaktnueckas padota o cO0Opy, OpraHU3alyy U MO CYETY TaHHbIX.
Pemenne KoOMOMHATOPHBIX 3a/1a4.

OcHoBHass 1enb. [lo3HAKOMHTH ydYalIUXCsl C TOHATHEM JApodu B 00BEME,
JOCTaTOYHOM JUIsl BBEACHMS JECATUYHBIX poOeil. PopMUpOBaTh YMEHMsI CPAaBHUBATh
IpoOu ¢ OJIMHAKOBBIMHU 3HAMEHATEJIIMH; BBIACISTH LETYI0 YaCTh HEMPAaBUWIBHOM IpoOu;
pemiaTh TpU OCHOBHBIE 3aJaud Ha JpoOu. HayuuTe HCHoONB30BaTh MNPUOOPETEHHBIE
3HAHUS U YMEHHSI B IPAKTUYECKOU EATEILHOCTH U I10- BCEIHEBHOM KU3HU.

Kontponbshas padota Ne 7 o teme: «OOBIKHOBEHHBIE APOOH.

KontponbHas pabGora Ne® mno teme: «CioxeHME U BbIYMTAHHE JpoOed ¢

OAMHAKOBBIMH 3HAMCHATCIISIMID).

7. lecsaituunble Apoou. Ciio:keHHe U BHIYUTAHUE JeCATUYHBIX JApoodeii. 15 yacoB

Hecaruunas apoos. CpaBHEHUE, OKPYTIICHHE, CIIOKEHNE U BHIYUTAHUE JIECSITUYHBIX
npoOeii. Perenne koMOMHATOPHBIX 3aja4. PelieHre TeKCTOBBIX 3aj1ay.

OcHoBHas 11e16. BeipaboTarh YMEHUSI YMTATh, 3aMCHIBATh, CPABHUBATH, OKPYTJIAThH
JNECATUYHbIC ApOOHW, BBIMOJHATH CJIOKEHHE U BBIYMTAHHE JECSITUYHBIX ApOoOeH.
BripabaTeiBaTh YMEHHE pelllaTh TEKCTOBBIC 3ajaud. BBECTH MOHATHE MPHUOIMIKECHHOTO
3Ha4YeHUs uucia. HayduTh HCHONIB30BaTh MNPUOOPETEHHbIC 3HAHUS W YMEHUSA B
MIPAKTUYECKOM JIEATEIIBHOCTHU U NMOBCEIHEBHOM KU3HMU.

KonTtpoasnas padora Ne 9 mo Tteme: «Jlecsatuunbpie apoou. CiokeHHE U BHIYMTAHUE

JECATUYHBIX APOOEii».

8. YMHoO:KeHUe U J1eJieHHe JeCITUYHBIX Ipodei. 26 yaca
YMHOXEHHUE U JelieHHe JecATUYHbIX JpoOei. Cpegnee apudmeTnyeckoe
HECKOJBKMX 4YHhces. PermeHme TEeKCTOBBIX 3amad. PermeHne KOMOWHATOPHBIX 3ajad.

CpenHee 3HAUYCHHUEC U MOJAa KaK XapaKTCPHUCTUKN COBOKYITHOCTH YHCJIOBBIX JAdHHBIX.



OcHoBHas 1enb. BpipaboTath yMEeHHsS yMHOXaThb M JI€JIUTh JAECATUYHBIE Ipo0OH,
BBIIIOJIHATh 3a/JlaHHUsl HAa BCE JEUCTBUS C HATypajJbHbIMU YHCIAMU U JECATUYHBIMU
npoosimu. HayuuTh MCHONIB30BaTh NMPUOOPETEHHBIE 3HAHUS U YMEHUS B IPAKTHYECKON
JEATEIbHOCTH U MTOBCEAHEBHOM JKU3HU.

Kontponbnas padora NelO mo teme «YMHOXKEHUE U JelIEHUE NECATUYHBIX TpoOeit
Ha HaTypaJbHbIEC YUCIIAY.

KontponsHas pabora Ne 11 mo TeMe: «YMHOXEHHE W JIEJICHUE JECITHUYHBIX

Tpo0eiiy.

9. UHCTpYMEeHTBI VISl BbIYMCIeHUI U u3MepeHuii. 18 yacos

HavanpHble cBeeHUs O BBIYMCIEHUAX Ha KalbKyssiTope. IIpouentel. Haxoxnenue
IPOLIEHTA OT BEJIWYMHBI, BEJIUYUHBI 0 €€ MPOLEHTY. YToJ. TpeyronbHuk. Bennuuna
yraa. EnuHunel usmepeHus yrioB. M3mepenue yriios. Iloctpoenue yria 3agaHHON
BenuuuHbl. Kpyrosele quarpammsl. Perienne KOMOMHATOPHBIX 3a]1a4.

OcHoBHas uenb. ChopmMupoBaTh yMEHHS peliaTh MPOCTEUILINE 3a/1a4U HA TIPOLICHTHI,
BBITOJIHATH OCTPOEHUE U U3MepeHue yrios. [IponomkaTs paboTy Mo paco3HABaHUIO U
n300pakeHHn0 reomeTpuueckux ¢uryp. Ilo3HAaKOMUTH C KpPYroBbIMH JUArpaMMaMH.
Hayunth wucnonb3oBaTh MNpPUOOPETEHHbIE 3HAHUS WU YMEHHS B MPAKTUYECKOU
NEATEIIBHOCTH U IIOBCEAHEBHON KU3HMU.

Kontponbshas padora Ne 12 o teme: «IIpouieHTb.

Kontponenas pabora Ne 13 mo teme: «MHCTpyMEHTHI mJii BBIYUCICHUN H

U3MEPECHUIN.

10. HNrorosoe nmosropenue. 11 yacon
OcHoBHas 11enb. [IoBTOpUTH, 3aKpenuTh, 0000IMTHL OcHOBHBIE 3YH, mostydeHHbIe B
5 knacce.

Kontponbshas pabora Nel4 (MTorosas pabota 3a Kypc 5 kiacca).

11. OmnucarenbHasi ctaTucTUKA. BepossTHOoCTh. KOMOMHaTOpUKA.
(ConepxaHue pasfena BBOJUTCS IO MEpE M3YyYEHUs JPYrMX BOIIPOCOB.)

[IpencraBienne naHHBIX B BUe Tabmuil, auarpamm. [IpencraBieHue o BHIOOPOYHOM



uccienoBanny. Pemenre KOMOMHATOPHBIX 3a/1a4 iepedbopom BapuaHToB. [lepecTaHOBKH
u ¢akrtopuan. Ilpumepsl pemeHnss KOMOMHATOPHBIX 3ajad: Iepedop BapHaHTOB,
IIEPECTAaHOBKH, (hakTopHrall. B xo/1e n3yueHus TeMbl 00y4JaroIIrecs TOJKHBI

3HaTh: - MOHATHSA BEPOSTHOCTH, CPEAHETO apuUPMETHIECKOTO, MOJIbI, (haKTopHaa.

YMmeTs:

-u3BJIcKaTh WH(QOpPMAIMi0 U3 TaOJMIl M JUarpaMM, BBITIOJHATH BBIYHCIICHHS II0
Ta0JIMYHBIM JTaHHBIM, CPAaBHHUBATh BEIIMYWHBI, HAXOJIWUTh HAMOOJBINEE W HAMMEHBIIICE
3HAYCHHUS U .

- BBINOJHATH CcOOp wWHGOpPMAIIMKM B HECIOXKHBIX CIydasx, HPEICTaBIATh
nH(OpMaIMIo B BUAC TAONWI] U JUArpaMM, B TOM YHCJIE C IMOMOIIBIO KOMIBIOTEPHBIX
porpaMm

-BBIOMpaTh KOMOWHAITNN, OTBEYAOIIHE 3aJaHHBIM YCIIOBHSIM,

- pelaTh NpocTerie KOMOMHATOPHBIC 3aa4H.

Tpeb6oBaHus K YPOBHIO NOJATOTOBKH

B pesynbTaTe n3ydeHnst Kypca MaTeMaTHKH S Kilacca yqamuecs JOJDKHBIL:

) mpaBHJIBHO YMOTPEOIATh TEPMHUHBI, CBSI3aHHBIC C PA3IMUHBIMU BUJIAMH YUCET U
crocobamMu WX 3amucH: IeJIbHOE, NPOoOHOEe, AecATUYHAs IpoOb, MEpPexo] OT OIHOU
(dbopMBI 3amUCH K APYTOi (HAIpuMep, IPOIEHTHI B BUAC ACCITUIHON IPOOH; BHIICICHUE
1EJI0M YaCTH U3 HEMPaBUILHOM IpoOM); peliaTh TPU OCHOBHBIE 3a/1a4H Ha IpOOu;

] cpaBHHMBaThH YMCIa, YIOPSAOYMBATE HAOOPHI YKCEN, TOHUMATh CBSI3b OTHOIIICHUN
«OomBIIIe», «MEHBIIIE» C PACIONOKECHHEM TOYEK Ha KOOPJIWHATHOM TPSMOMN; HAXOJHUTh
cpenHee apuhMEeTHIECKOE HECKOJIbKHUX YHCEIT;

(]  BBIIOJIHATH apuU(METHUCCKHE JEHCTBHS C HATypaJbHBIMM YHUCIAMH H
JECATUIHBIMH TPOOSMHU; OKPYTIISATH JECATUIHBIC TPOOH;

[} pacrio3HaBaTh Ha YEPTEKAX U MOJEISAX reoMeTprueckue (GUrypsl (OTPE3KH, yTIJIbl,
TPEYrOJIbHUKH, MHOTOYTOJIbHUKH, OKPY)XHOCTh, KpyT); H300pakaTh YyKa3aHHBIC
reoMeTpuyeckue (UTyphl; BIIAJETh MPAKTUYECKUMH HAaBBIKAMH  HCIIOJIh30BaHUS
TrCOMETPUYCCKUX UHCTPYMEHTOB JUISI IIOCTPOCHUS K U3MEPECHUS OTPE3KOB U YTJIOB;

[} BmameTp HaBBIKAMU BBIYUCIICHHS 1O (opMyrnaMm, 3HATh OCHOBHBIE E€IUHUIIBI
U3MEPCHHUS U YMETh MEPEUTH OT OJHUX SAUHHUI] U3MEPECHHS K JPYTUM B COOTBETCTBUH C

YCJIOBHAMU 3a1a49U,



[] HaXOUTh YNCIIOBbIE 3HAYEHHSI OYKBEHHBIX BBIPAKEHUH.

Hcnonb30BaTh NPHOOPETEHHBIE 3HAHUS U YMEHUS B IMPAKTUYECKOMN JIEATEIBHOCTH U
IIOBCETHEBHOM JKU3HU: IPU PELICHUU HECIIOXKHBIX IPAKTUYCCKUX PACUYETHBIX 3a1ad, B
TOM 4YHCJI€ C UCHOJb30BaHUEM TMPU HEOOXOJWMOCTH CIPABOYHBIX MaTEPHUAJIOB,
KQJIBKYJISITOPA, KOMIIBIOTEPA; B YCTHOW NPUKHUJKE U OLEHKE PE3YIbTATOB BBIYHCIICHUM;

ITpH IMIPOBCPKE PC3YJIbTaTa BEIYUCICHUA C HCIIOJIB30BAHHUCM PA3JIMYHBIX ITPHUCMOB.

6 kiacc maTremaTuka
(5 yacoB B Hezento, Bcero 170 yacon)

IHoBTOpPEHue — S yacos.

1. deaumocts yuces — 18 yacos.

Henutenn u xpartsble. [Ipusznaku nenmumoctu Ha 10, Ha 5, m Ha 2. IlpusHaku
nenuMoctd Ha 9 m Ha 3. IIpocThle M cocTaBHbIE uMcia. Pa3nokeHWe Ha MNpPOCThIE
MHOXUTenu. Hanbonpmuii oOmumii nenurens, B3auMHo npocTeie uncia. Hanmensbliee
oO11ee KpaTHoE.

B xo7e n3ydyeHust TeMbl 00y4daronecs MOKHbI:

3HaTh

- OINpEeJEICHNE KPaTHOTO U JACIIUTEISI HATypallbHOTO YHCIIa

- IPU3HAKMU AEIUMOCTH Ha 2, Ha 3, Ha 5, Ha 9, Ha 10

- OIIpPEJIETIEHNE MPOCTHIX U COCTABHBIX YUCET

- ompejiesieHue HauOoIbIIero o0IIEero AeNUTeNs, HAMMEHBIIETO 00IIEero KpaTHOTO U
B3aUMHO MPOCTBIX YUCET

Ymerb

- HAXOJIUTh JICTTUTENU U KPATHbIC HaTYpaIbHbIX YHCEI

- Y3HaBaTh 10 3aMMCU HATYPAJILHOTO YUCIA NETUTHCS JTU OHO Oe3 ocTaTka Ha 2, Ha 3,
Ha 5,Ha 9, Ha 10

- packiaapIBaTh YUCia HAa IPOCTbIE MHOKUTEIN

- HaXOJUTh HAUOOJBIINK OOLINIl NETUTENh U HauMEHbIIee 00IIee KpaTHOE IBYX U
OoJee yucel.

KontponbsHas padota Nel o Teme «JlemuMocThb gucem.



2. Ci10:keHHe M BbIYUTaHMe Apo0eii ¢ pasHbIMM 3HaMeHaTeassMu — 20 yaca.

OcHoBHoOe cBoiicTBO npobu. Cokpaienue napooeit. [IpuBenenue apodei k obIeMy
3HaMeHareno. CpaBHEHUE, CI0KEHHUE U BEIUMTaHUE APOOEi ¢ pa3HbIMHU 3HAMEHATESIMU.

CnoxeHue U BBIYUTaHUE CMEIIaHHBIX YHCEIL.

B xone n3yueHus TeMbl 00y4daroIuecs T0JKHbBI

3HaTh

- OCHOBHOE CBOMCTBO JpoOH

- OIpeJIeTICHNE HECOKPATUMOM APOOU U COKpalleHueM Ipooeit

- QJITCOPUTM IIPUBECHUS ApOoOEH K 00IIeMy 3HaMEHATEIO

- TIpaBWJIa CPABHEHUS, CIOKEHHUS, BBIUUTAHUSA JAPOOEH C pa3HbIMU 3HAMEHATEIISIMHU,
CJIO’KEHMS U BBIYUTAHUS CMEIIaHHBIX YHCEeI

Ymerb

- COKpalaTh Apoou

- HaXOJUTb JTOMOJHUTEIBHBIM MHOXHUTEIh K IpoOU, MPUBOIUTH IPOOH K OOIIEMY
3HAMEHATEII0

- CpaBHUBATh, CKJIAbIBATh, BHIYUTATH IPOOU C pa3HBIMU 3HAMEHATEISIMU

- CKJIQJIbIBATh U BBIYUTATh CMEIIAHHbIE YUCIIa

Kontponbshas padora No2 mo teme: «CrnokeHHe W BbIUUTAHUE APOOEH C pa3sHBIMU
3HAMEHATEIISIMUY).

Kontponbshas padota Ne3 o teme: «CioxkeHue U BBIUUTAHUE CMEIIIAHHBIX YHCEI.

3. YMHOkeHHe U JeleHue 00bIKHOBEHHBIX Ipo0dei — 29 yacos.

YmHoxkenue — gapoOeit.  Haxoxxmenwme  gpodbu ot  uyumcna.  I[IpuMmeHeHue
pacmpenenuTeIbHOTO CBOMCTBA yMHOXKEHMs. B3aumMHo oOpatHbie uucna. [lenenwue.
Haxoxnenue uucia mo ero Apoowu.

JIpoGHBIEC BBIpAKECHUS.

B xone n3yueHus TeMbl 00y4Jaromuecst T0JKHBL:

3HaTh

- MpaBWJIa YMHOXKEHHUS Ha HATypalIbHOE YHCIIO0, IBYX IpoOei

- CBOMCTBA YMHOEHUSI 1po0Oeit

- IIpaBUJIa HAXOXACHUS I[pO6I/I OT 4yMuCJja 1 4YHucja 110 €ro ,HpO6I/I



- OIpeJIeTIeHNE B3aUMHO OOpaTHBIX YHCE

- ompeJieNieHrne JPOOHBIX BhIpaXKCHUN

Ymerb

- YMHOXaTh Apo0b HA HATYPAJIBbHOE YUCIIO U IPOOh HA JPOOb

- IPUMEHATH PACIPEACIIUTEILHOE CBOMCTBO YMHOKEHHS IPH HAXO0XKICHUH 3HAUCHHI
BBIPAKCHUH

- 3aMMCHIBATh YKcia 0OpaTHbIC APOOU, HATYPATbHOMY YHCITY, CMEIIAaHHOMY YUCITY

- BBIIIOJIHATB JIEJICHUE CMELIaHHBIX YUCEIl

- HAXOJIUTh JIpOOU OT YUCIIA U YUCTIA IO €ro Jpoou

KontponbsHas padora Ned 1o teme: «Y MHOKEHUE APOOEI».

Kontponbshas padota Ne5 o teme: «/lenenue npobein».

4. OTHOMIeHUs M Iponopuun — 19 vaca.

Otnomienus. [Iponopiuu. [Ipsmast u oOpaTHasi MPONOPLUHUOHATBHBIE 3aBUCUMOCTH.
Macmra0. JlmnHa okpy>KHOCTH | mionaas kpyra. [lap.

B xone n3yuenus TeMbl 00y4daromuecst T0KHBL:

3HaTh

- ONpEJETIEHNE OTHOIIEHU M, IPOTIOPLUN

- Ha3BaHU$ YJIEHOB MPONOPLHH

- GOpMYIHUPOBKY OCHOBHOT'O CBOMCTBA MPOMOPIIUU

- OMpeIeNICHU MPSMO MPOMOPIIMOHATILHBIX U 00PATHO MPOMOPIIMOHAIBHBIX BETUYHH

- 4TO TaKOe MaciTad

- OpMYJIBI IS HAXOXKJEHUS IJTMHBI OKPY>KHOCTH M TUIONIAIU KpyTa

- OMpeIeNIeHUs pajinyca Iapa, JuameTpa mapa, cepbl

Ymerb

- HAXOJUTh, KaAKyI0 YaCTh OJHO YHCJIO COCTABJISIET OT JAPYTOro, CKOJIbKO MPOILIEHTOB
OJIHO YHUCJIO COCTABJISET OT APYTOro

- IPUMEHSATh OCHOBHOE CBOMCTBO MTPONOPLHH MPU PELICHNUHN 3a7a4 U YPAaBHEHUI

- OPUBOJAUTH MPUMEPHI NPSIMO MPOMOPIUOHATBHBIX U O0OPATHO MPOMOPIUOHATBHBIX
BEJINYMH

- HAXOUTH 1O (hopMyJaMm IUIOLAAb KPyra U JJIMHY OKPYKHOCTH



KontponbsHas pabora Ne6 o Teme: « OTHOLICHHS U TTPOTIOPIIMI).
Kontponbnas pabora Ne7 mo Tteme: «Macmrab. [nmuna okpyxuoctu. [lnmomanb

KpyTay.

5. IlosoxuTEIbHBIE M OTPULIATEIbHBIE YKcJa — 13 yacos.

Koopaunatel Ha npsiMmoid. IIpoTuBonosioxkubie unciaa. Monayns uncia. CpaBHEHUE
yucen. U3MeHeHne BeInduH.

B xo7e nzydenust Tembl 00ydaronuecst 10 KHBIL:

3HaTh

- OIpeaeNeHns KOOPANHATHON MPSMOW, KOOPAUHATHI TOUYKH Ha IPSAMOU

- KaKME YHCJia Ha3bIBAIOTCS MTPOTHUBOIIOJIOKHBIMU, LIETTBIMU

- OMpeJIeTIEHNE MOTYJISI YUCJIa U €r0 0003HAYCHUE

- QJITOPUTM CPABHEHUS MOJIOKUTEIIBHBIX U OTPUIATEIILHBIX YACET

YMerb

- OTM€YaTh TOYKMA C 3aJaHHBIMH KOOpPJAWHATAMH HAa TOPU3OHTAIBHBIX U
BEPTUKAIBHBIX TIPSIMbBIX

- HAXOJUTh YMCJIa MPOTUBOIIOJI0XKHBIE JAHHBIM

- HAXOJAUTh MOJYJIb MOJOXKUTEIBHOTO, OTPULIATEILHOTO YHCET

- CPaBHUBATH IOJIOKUTEIBHBIE U OTPULIATEIIBHBIC YU CIIa

KoHntponbHas padora Ne8 no teme: «Ilon0KuTENbHBIE U OTPULIATEIBHBIE YUCIIAY.

6. Ciio:keHHe M BbIYUTAHHME MOJOKUTEIbHBIX U OTPULATEIbHBIX yucea — 11
JacoB.

CroxeHue 4ucesn ¢ MOMOIIbI0 KoopauHaTHOW mpsiMoi. CliokeHue OTpullaTeIbHBIX
yucen. CiokeHue yuces ¢ pa3HbIMU 3HaKaMu. Beluutanue.

B xone n3yuenus TeMbl 00y4daromuecst T0JKHBL:

3HaTH

- QJITCOPUTM CJIOKEHHS YUCEN C MOMOIIBbIO KOOPAUHATHOM IIPSMO

- IpaBuUJIa CJIOKEHUS OTPULIATEIIBHBIX YUCET U YKUCEN C Pa3HBIMU 3HAKAMHU

- Y4TO O3HAYaeT BBIYMTAHWE OTPHUIIATEIIbHBIX YHCEI M KaKUM JCHCTBHEM MOXKHO

3aMCHUTD BBIYUTAHUEC OAHOI0 YHCJa U3 ApYyroro



Ymerb

- CKJIAJbIBAaTh YUCJIA C TOMOIIBIO KOOPAUHATHOMN MIPSMON

- BBITIIOJIHSTH CJIOKEHHE OTPULIATEIIBHBIX YUCE U YHCEN C PA3HBIMU 3HAKAMHU

- BBIYUTATh U3 JJAHHOT'O YHCJIA APYTrOe YUCIIO

KontponbsHas padota Ne9 no teme: «CloKeHHE ¥ BEIYUTAHUE TTOJIOKUTEIIBHBIX U

OTPHULATCIIBHBIX YUCCID).

7. YMHOKeHHUE U JeJIeHUE MOJI0KUTEIbLHbIX U OTPUIIATEIbHBIX Ynce -12 yacos.

VYmuoxenue. Jlenmenue. PanmonansHbie  uuncia. CBolicTBa  JCMCTBUML €
palMOHAJIbHBIMU YUCIAMH.

B xone nzyuenus TeMbl 00y4daromuecst T0JKHBIL:

3HaTh

- MPABWJIO YMHOXKEHHUS JIBYX YHCEJ C Pa3HbIMM 3HAKAMHU M JIByX OTPHUIATEIIBHBIX
qyucel

- IPaBWJIO JICJICHUSI OTPULIATEILHOIO YMCIa HA OTPULIATEILHOE U MPABUIIO JICJICHUS
YUCeJl, UMEIOIINX PA3HbIEC 3HAKU

- OMPEICIIEHNE PALIMOHATIBHBIX YUCEIT

- CBOMCTBA CJIOKCHUS U YMHOXKEHUS PAIMOHAIIBHBIX YHCEI

Ymerb

- YMHOXAaTh YKCJia C pa3HbIMU 3HAKAMU W OTPULIATEIIbHBIC YHCIIA

- IEJIUTh OTPULIATENILHOE YMCIIO HA OTPULIATEIIBHOE

- ICJINTh YKCJIa C pa3HBIMU 3HAKAMU

- IPEJICTABIATH PAlMOHATIBLHOE YHUCIIO B BUE ACCATUYHON ApoOH, 1100 B BUIE

MIePUOANICCKON ApoOH

- IPUMEHATHh CBOMCTBA JACHCTBUU C PALMOHAJIBHBIMHU YHUCIIAMU IPU HAXOXKJICHUU
3HAYCHUU BBIPAKCHUU

KonTtpoabsHas padoTta NelO mmo Teme: « YMHOKEHHE H JICJICHHE MOJIOKUTEIbHBIX U

OTPULATCIIbHBIX YHUCEID).

8. Pemienne ypaBuenui — 15 qacos.

Packprite ckobok. Koaddunment. [lonoo6ubie cnaraemseie. Pernenue ypaBHEeHUM.



B xoze u3yueHus TeMbl 00ydaroumecs JOJIKHBI:

3HaTh

- IpaBUJIa PACKPBITUS CKOOOK

- OIpeIeNICHNEe YMCIOBOTO KO (PUITMEHTOM BHIpAKCHUS

- OlpeJieieHre MOJOOHBIX ClIaraeMbIX

- aJITOPUTM pPEIICHUS TUHEHHBIX YpaBHEHUN

YMmeTh

- YOPOIIATh BBIPAKEHUS C IPUMEHEHUEM MTPaBUJI PACKPBITUSL CKOOOK
- YMETh IPUBOINTH IMOJOOHEIE ClIaraeMbIe

- peraTh JIMHCWHbBIC YPaBHCHUS

Kontponbshas padota Nel 1 o teme: «Packpsitue ckobok. [1o100HbIE c1araembie

KonTtponbsHas padora Nel2 o teme: «Pemenue ypaBHEHHI.

9. KoopanHaThl HA II0CKOCTH — 13 yacoB.

[lepniennukysipabie npsMbie. [Tapamnensubie npsmeie. KoopanHaTHas MIIOCKOCTb.
Cronbuateie muarpammsl. ['paduxu.

B xone n3yuyeHust TeMbl 00y4daromuecst TOJKHBIL:

3HaTh

- OIpEeJEICHUS EPIICHANKYISIPHBIX U MAPaUIEIbHBIX MPSAMBIX

- ompeJiesieHne KOOPAMHATHOM MIJIOCKOCTH, OCeil abCIuce U OpAUHAT

Ymerb

- CTPOUTH MEPIECHIUKYIISIPHBIEC U TapAJLJIEIbHBIE MIPSIMbIE C TOMOIIBIO YEPTEKHOTO
TPEYroJIbHUKA U TPAHCTIOPTUPA

- n300pakaTh TOYKHU C 33JIaHHBIMU KOOPJIMHATAMHU HA KOOPJIUHATHOM TIOCKOCTH

- OMPEeNEeIATh KOOPAUHATHI TOUYKH

- CTPOUTH CTOJIOUYATHIC TUATPAMMBI

- CTPOUTH MpOCTeiIHe rpaduKu

Kontponbsnas padota Nel3 no teme: «KoopauHaThl Ha TIIOCKOCTH.

10. UTtoroBoe nosropenne — 15 yacos.



ITocne IMOBTOPCHUA HM3YUYCHHOI'O MaTcpuajia IIPOBOJHUTCA HTOroBas KOHTPOJIbHAA

pabota Nel4.

OnucartenbHasi cratucTuka. BepositHocTh. KomOuHaTopuka.

(Conepxanue paszzenna BBOJUTCA [0 MEPE U3YyYEHUS IPYTUX BOIIPOCOB. )

[ToHsaTHE O CaydyaifHOM OIBITE U COOBITHH. JJ0OCTOBEpHOE M HEBO3MOXKHOE COOBITHSI.
CpaBHeHUE IaHCOB.

[Ipumepbl permieHUss KOMOWHATOPHBIX 3a7ad: mepebop BapHaHTOB, IPABHIIO
YMHOKCHHUS.

B xoze uzyueHust TeMbl 00y4daronuecs T0KHbBI

3HAaTh:

- MIOHSITUE BEPOSTHOCTH, TPABUIIO YMHOKECHUSI.

YMeTh:

- BBINIOJHATH cOOp wuHQOpMAaNMU B HECIOXKHBIX CJydasX, IMPEACTaBISITh
vH(popMaIuio B BHUJIE TAOJUI] U JUarpamMM, B TOM YHUCJIE C MTOMOIIbI0O KOMIBIOTEPHBIX
3a11a4;

- TPHUBOJIWUTH TPUMEPHI CIyYalHBIX COOBITHHA, TOCTOBEPHBIX W HEBO3MOKHBIX
COOBITHH.

CpaBHUBATH IIAHCHI HACTYTUICHUS COOBITHIA,

- CTPOUTH pPEYEBbIE KOHCTPYKIIMHM C HCIOJIH30BAHUEM CIIOBOCOYETaHUN Oosee
BEPOSITHO, MAJIOBEPOATHO U JP.

- BBITIOJIHSITH TIEPEOOp BCEX BO3MOKHBIX BAPUAHTOR JJIs epecueTa 00BEKTOB WIIH

KOMOMHAITUH, BBIJEIATh KOMOMHAIIMY, OTBEUYAIOIIHNE 3a/JaHHBIM YCIIOBHUSIM.

TpeGoBaHus K YPOBHIO NOATOTOBKHU

B pe3ynbrare uzydeHus Kypca MaTeMaTUKHU 6 Kjacca yJaliuecs JOJDKHBIL:

] oBiadeTh TOHATHSAMH, CBS3aHHBIMH C JCIMMOCTBIO YHCEJI, 3HATh IPU3HAKH
neauMocty Ha 2, 3, 4, 5, 8, 9, 10, ymeTp UCNONB30BaTh MPU3HAKU JIEIUMOCTH TPHU
COKpaIllEeHUH IpoOeii;

[} mpaBUIBHO YMOTPEOSATH TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BHJIAMH YHCEIl U

crocodaMu HMX 3aITiCH: OCJIbIX, I[pO6HBIX, IMOJIOKUTCIIBHBIX W OTPHULATCIIBHBIX YHCIIAX;



YMETb NEPEXOAUTHh OT OJHOM (POPMBI 3alMCH YMCIA K APYrol m BeIOMpaTh HambOojee
MOIXOAITYI0 (POpPMY AJI1 KOHKPETHOTO Ciydas;

[ BBINOJHATH apu(pMETUUECKUE IEHCTBUS C pallMOHAIBHBIMU YHCIIAMU;

[l mpuoOpecTd NPUBHIYKY NPUKUIAKKA TOJYyYUBIIUXCA OTBETOB, HAONIONATH 3a
U3MEHEHUSIMU PE3YJIbTATOB;

[1 yMeTb CpaBHMBATh IOJIOKUTEJBHBIE U OTPULIATENIBHBIE 4YKCIIA, 3alMCAHHBIE B
mo00it popme;

[l pemaThb TEKCTOBbIE 3a/ayll apU(PMETHUECKUM CIOCOOOM, peniarh 3aJayd Ha
IpOoOU U MPOLEHTHI.

(1 mpuoOpectu ombIT pabOThl ¢ OYKBEHHBIMU BBIPAKEHUSMH;, COCTABISATH
BBIPQXEHUS U3 Uncel, OYKB M0 YCIOBHIO 3a]1a4H;

[l moHMMaTh W TPaBUIBHO YHOTPEOISATh TEPMHHBI «BBIPAKEHUE», «YPABHEHUE,
«KOpPEHb YpaBHEHHs»; IMOHMMATh CMBICI TpeOOBaHMN pEIINTh ypaBHEHHWE M HAWTH
KOPEHb YPAaBHEHHS,

[]  BBIMOJNHATH TPUBEICHUE TMOJOOHBIX CJIAraeMbIX, BBINOJHATh YHUCJIOBBIC
HOJICTAHOBKHU B OYKBEHHOM BBIPQ)KEHUU U HAXOJAUTD €r0 3HAYCHHUE;

[] yCBOUTH alrOpUTM PELICHUS JTUHEHHBIX YPAaBHEHUU U, UCIOJb3Ys ONpPENeIICHUE
KOpHSI YPaBHEHHUSI, YMETh 3alMChIBATh OTBETHI JJI1 YPABHEHH, HE UMEIOIUX KOPHEH, U
YPaBHEHUN CO MHOXKECTBOM KOpPHEM.

[} moJly4uTh MPEACTABICHUE O KOOPJIMHATAX TOYKH, KaK CIIOCO0E 3a/JaHMsI TOUKU Ha
IUIOCKOCTH; YMETh HAa KOOPJAWHATHOM MIIOCKOCTH CTPOUTH TOUKH;

[] yMeTh pa3nuyath OKPY>KHOCTb U KPYT, Pa3indaTh U CTPOUTH MMapaslIeIbHbIE U

NEPHEHANKYJIIPHBIE NPSIMBbIE;

[] YMETH BBITUCJEATH JJIMHY OKPYKHOCTH U IJIOIMIAAb KpyTa.

7 kyaacc ajaredopa

(3 yaca B Hexento, Bcero 102 yacon)

IHoBTOpeHnue (5 yacoB)

1. Boipa:keHnusi, TOK1eCTBa, ypaBHeHus (23 yaca).



UucnoBble BbIpaxkeHus C nepeMeHHbIMU. [Ipocteiimne  mpeoOpa3oBaHUs
BBIPAKEHUU.

YpaBHEHHE, KOpEHb YpaBHEHUs. JIMHEMHOE ypaBHEHHE C OJIHOM IIEPEMEHHOM.
PemeHne TEKCTOBBIX 3aJad METOJOM COCTaBJIECHHS ypaBHEHUH. CTaTHCTHYECKHE
XapaKTEPUCTHKHU.

OcHOBHas 1IeJb — CUCTEMATU3UPOBATh U 00OOIIUTH CBEJIEHUS O TPEOOPa30BAHUAX
anreOpanvecKnX BbIPAXEHUI U PEIICHUU YPaBHEHHH ¢ OJIHOM MepeMEHHOM.

[lepBass Tema kypca 7 Kiacca SBISETCS CBA3YIOIIMM 3BEHOM MEXKIY Kypcom
MaTeMaTUKU 5—6 KIIacCOB M KypcoM aireOpbl. B Hell 3aKperuisitoTCs BBIYMCIUTEIbHBIE
HaBBIKM, CHUCTEMATH3UPYIOTCS © O0O0OIIAIOTCS CBEIEHHUA O MpeoOpa3oBaHUIX
BBIPAKECHUU U PELICHUU

YpaBHECHUM.

HaxoxneHrne 3Ha4eHUH YUCIOBBIX M OYKBEHHBIX BBIPAKEHUI JaeT BO3MOKHOCTb
IOBTOPUTH C YYallMMHCs IpaBWIa JCUCTBUM C PAlMOHAIBHBIMU YHCIIAMHU. YMEHMs
BBINIOJIHATh apU(PMETHUYECKUE JEUCTBHS C PAlUMOHAIbHBIMA YHMCIAMH  SIBJISIOTCS
OTIOPHBIMU JJIs1 Bcero Kypca anreOpsl. CieayeT BbISICHUTh, HACKOJIBKO MPOYHO OBJIAAEIU
MMU y4Yalluecs, U B Ciy4ae HEOOXOJMMOCTH OpPraHu30BaThb NOBTOPEHUE C LEJBIO
JUKBUAALNH BBISIBICHHBIX IPOOEIIOB.

Pa3BuTHI0O HABBIKOB BBIYHUCICHUM [TOJDKHO YIEIATHCA CEPbE3HOE BHUMAHHUE U B
JanbHEHNIIEeM MPU U3YYEHUH IPYTUX TEM Kypca anreOphl.

B cBa3u ¢ paccMOTpeHMEM BOIpoca O CPaBHEHUM 3HAYCHUN BBIPAKCHUHN
pPaCIIMPSIOTCS CBECHUSI O HEPABEHCTBAX: BBOJSITCS 3HAKU HEPABEHCTB, JAETCS MOHATHE
O JBOMHBIX HEPABEHCTBAX.

[Ipu paccmoTpeHuu npeoOpa3oBaHUl  BbIpaKEeHHH  (OpMaTbHO-ONEPATUBHBIE
YMEHHUS OCTAlOTCS HAa TOM K€ YPOBHE, ydalllMecsl MOJHMMAIOTCS Ha HOBYKO CTYIIEHb B
OBJIAJICHUU T€OPUEH.

BBogsaTcsd TNMOHATUS ~ «TOXKIAECTBEHHO PABHBIE  BBIPAXKECHUS», «TOXKIECTBOY,
«TOXIECTBEHHOE MpPeoOpa30BaHUE BBIPAKEHUW», COJAEpKAHUE KOTOPBIX Oyjer
MOCTOSIHHO PACKPBIBAaThCS U YIIIYOJATHCSA MPU U3YUYEHUU MPEoOpa3oBaHUM Pa3IMYHBIX
anreOpanyeckux BblpaxeHud. [loguepkuBaeTcsi, UYTO OCHOBY  TOXIECTBEHHBIX

npeoOpa3oBaHUM COCTABIISIIOT CBOMCTBA JEHCTBUIN HAJl YUCIaMHU.



VYcunuaercss posib TEOPETUUECKUX CBEIACHUM NpPHU paccMOTpeHuu ypaBHeHui. C
IIETBI0 00ECIICUCHNUSI OCO3HAHHOTO BOCTIPUATHS YYAIIUMUCS aJITOPUTMOB DPEIICHUS
ypaBHEHUN BBOJMUTCS BCIOMOTaTelIbHOE TOHATHE PaBHOCWIBHOCTH YpPaBHEHMHI,
bopMyTHpYIOTCSI W Pa3bACHSAIOTCS  HAa  KOHKPETHBIX  TPUMEpax  CBOMCTBA
paBHOCWIBHOCTH. JlaeTCsl MOHSATHE JMHEWHOTO YPAaBHEHHSI M HCCIEIYETCS BOIPOC O
yucie ero kopHeid. B cucreme ympaxkHeHHil oco00e BHMMaHHE YAENSETCS PELICHUIO
ypaBHEHUH BUAA aX = b mpu pa3nuuHbIX 3HaYeHUsX a u b. [Ipomomkaercs padoTa 1o
(GOpMHUPOBAHHUIO Y yUaIIUXCSl YMEHHS MCIOJIb30BaTh anmnapar ypaBHEHUN KaK CPeICTBO
JUTSI peIIeHUsT TEKCTOBBIX 3a/1a4. YPOBEHb CIOKHOCTH 33J]1ad 37I€Ch OCTACTCS TaKUM JKeE,
Kak B 6 KJacce.

N3yyenue Tembl 3aBepHIacTCs O3HAKOMJICHHMEM Y4YalllUXCAd C MPOCTEHIIMMHU
CTaTUCTHYCCKUMHU XapPAaKTEPUCTUKAMH: CPEIHUM apru(PMETHUESCKUM, MOJOW, MEAUAHOM,
pa3MaxoMm. Yuaiuecs: JOJKHBI YMETh UCIOJIb30BaTh 3TH XapaKTEPUCTUKU ISl aHAIIM3a
psiZia TaHHBIX B HECJIOKHBIX CUTYaIIHSIX.

KoHTposbHbIX padoT: 2

2. ®ynxkuuu (12 yacoB)

Oynkuus, o6sacTh onpeneneHus (GyHKIuU. Beraucienue 3HaueHul QyHKIUUA 1O
dbopmyite.

I'paduk byunkiuu. [Ipsamas nponopioHaILHOCTE U €€ rpaduk. JInHeliHas QyHKIus
u ee rpaduk.

OcHOBHasi 1eJIb — O3HAKOMUTh YYaIIUXCS C BaXKHEHUIIMMU (YHKIIMOHATBHBIMU
HNOHATUSIMU W C TpadukaMu OPsSMON MNPONOPUUOHATBHOCTH U JIMHEHHOW (QYyHKUIUU
oO1uiero Bua.

JlanHasi TeMa SIBJII€TCA HayalbHbIM 3TAllOM B CUCTEMATUYECKON (PYyHKIIMOHAIBHOU

MOATOTOBKE YyYaluxcs. 37€Ch BBOMASTCS TaKUE MOHATHS, KaK (YHKIMS, apTyMEHT,
obnmacte ompeneneHus GyHkuun, rpaduk GyHkuu. DyHKOES TpakTyeTcs Kak
3aBUCHUMOCTb OJIHOM TMEPEMEHHOW OT JpPYyrouM. Y4Yaluecs IIOJy4YarT T[EepPBOE

IpEeJCTaBICHHUE O crioco0ax 3a1aHusl PyHKIUH.



B nanHoli Teme HauuHaeTrcs paboTa Mo (QOPMUPOBAHUIO y Yy4YaUIUXCAd YMEHUU
HAaXOAUTh MO (opmyse 3HaueHHWE (PYHKIMH IO HM3BECTHOMY 3HAUEHHUIO apryMeHTa,
BBINOJIHATH TY K€ 3aJa4y M0 rpaduKy U peuarhb 1o rpagpuky oOpaTHyto 3aaady.

QOYHKIMOHAIBHBIE TOHATUSA IOJYy4YalOT CBOK KOHKPETHM3aUMI0O IIPU H3YyYECHUHU
JUHEHHON (PYHKUMU M €€ YaCTHOro BUAA — MPSAMON NPONOPLHOHATIBHOCTH. Y MEHHS
CTPOUTh U YUTATh IpaUKH 3TUX (QYHKUUHN IIHUPOKO UCHOJIB3YIOTCS KaK B CAMOM Kypce
anreOppl, TaK U B Kypcax reOMETpUH M (U3MKH. Ydaluecs JOJKHBI MOHMMATh, Kak
BIMSIET 3HAK KOA(PQPUIMEHTa Ha PACIONOKEHHE B KOOPIMHATHON IUIOCKOCTH rpaduxa
¢ynkuuu y = kx, rae u k # 0, kak 3aBucuT oT 3HaueHuid k u b B3anmMHoe pacnosioxeHue
rpadgukoB AByX pyHkmil Buga y = kx +b.

dopmupoBaHue Bcex (QYHKIMOHAIBHBIX MOHATUI M BBIPAOOTKAa COOTBETCTBYIOLIMX
HAaBBIKOB, a TAK)XE€ M3YYEHHE KOHKPETHBIX (PYHKIUH COMPOBOXKAAIOTCS PACCMOTPEHUEM
IPUMEPOB pPeANIbHBIX 3aBUCUMOCTENH MEXy BEIUYMHAMHU, YTO CIIOCOOCTBYET YCHUIICHHIO
INPUKJIAJHON HAIPaBJIEHHOCTU Kypca anreopsl.

KoHTposbHbIX padoT: 1

3. CteneHb ¢ HATYpPaAJbHBIM NOKa3aTeseM (11 yacos)

Crenenb ¢ HaTypalIbHBIM MOKA3aTeNeM H ee cBoiicTa. OnHowieH. OyHKIMYA y = X2,

y = X% u ux rpaduxu.

OcHoOBHas 1eJib — BBIPA0OTAaTh YMEHUE BBITIOIHATH ACHUCTBUS HaJ CTETCHSIMU C
HaTypaJbHbIMU ITOKA3aTEISIMU.

B naHHOU TeMe maeTcd ompeAeseHHUE CTEIEHW C HaTypalbHBIM MoOKa3areiem. B
Kypce MaTeMaTWKd O Kjacca ydaluecs YK€ BCTpeUaliuCh C MPUMEPAMHU BO3BEIICHUS
YyCell B CTENEHb. B CBSI3M C BBIYMCICHHEM 3HAUYCHUM CTEIEHW B 7/ KJIACCE JAeTCs
NPEICTABJICHUE HAXOXJICHUM 3HAYEHUW CTENEHW C TMOMOINIBI0  KaJbKYJISITOpA.
PaccmarpuBarorcst cBOMCTBa CTENEHM C HATypallbHbIM mMokaszarenemM. Ha mnpumepe
JI0KA3aTeNbCTBA CBOMCTB CTEIIEHU YYaIllUECs BIIEPBBIE 3HAKOMSTCS C JI0Ka3aTEIbCTBAMM,
IPOBOJUMBIMU Ha anreOpanyeckoM marepuaie. CBOWCTBa CTENEHU C HATYpabHBIM
MOKAa3aTeJIeM HaxXOJAT IPUMEHECHHE IPH YMHOXKEHUHA OJHOWICHOB M BO3BEICHHU

OJHOYJIICHOB B CTCIICHbB. HpI/I HaXO0XKXIACHUN 3HAYCHUH Bpr&)KCHPIﬁ, COACPKAIINX

CTENeHu, 0c000e BHUMAaHHUE CIIEyeT OOpaTUTh HAa MOPSAOK aeicTBuil. Paccmorpenue



3 MO3BONISAET MPOJOIKUTE PaboTy 10 (OPMHUPOBAHUIO YMEHHIA

Qynkumit y = x2, y = x
CTpOoUTh W 4uTaTh Tpadukn (yHkIU. BaxHo 00paTHTh BHUMaHHWE YYaIIuXcs Ha
ocobeHHocTH rpaduka GpyHKIUM y = X2 rpadMK HPOXOMUT Yepe3 HAadalo KOOPAUHAT,
ocb Oy sBHsETCS €ro OChbI0 CHUMMETpHUM, TpaduK pacrmoNokeH B BepxXHEH
MOJIYIIJIOCKOCTH.

VMmenue crpouth rpadukd QyHKIMiA y = x> m y = X° HCHOIB3yeTcs s
O3HAKOMJICHUS yUAIIUXCS C TpaUuecKUM CIIOCOOOM pEIIeHUs ypaBHEHUH.

KonTtpoabsHbIX paboT: 1

4. Muorouiensl (13 yacoB)

MHuorowieHn. CrnoxeHue, BBIUMTAHHE M YMHOXKEHHE MHOTIO4YIEHOB. PasnmokeHue
MHOT'OYJIEHOB HA MHOKHUTEJIH.

OcHOBHasi 1edb — BBIPA0OTaTh YMEHHE BBINOJIHATH CJIOKEHHE, BBIYMTAHUE,
YMHOEHHNE MHOTOWICHOB M Pa3JI05KEHHE MHOTOYWIEHOB HA MHOXHUTEIIN.

JlanHasi TeMa urpaet pyHIaMeHTaIbHYIO POJib B GOPMUPOBAHUK YMEHUS BBIIOIHAITh
TOXJIECTBEHHbIE MPe0Opa30BaHUs anredpandeckux BbipaxkeHuil. dopmupyembie 371ech
(bopManbHO-OTIEPATUBHBIE YMEHUS SBJISIFOTCS OMOPHBIMU TIPH U3YYEHUU JEHUCTBUN C
palMOHAILHBIMU IPOOSIMU, KOPHSAMHU, CTENICHSAMU C PAIIMOHATIBHBIMU TTOKA3aTEISIMH.

N3yyeHue TeMbl HAUMHAETCS C BBEICHUS TOHATUI MHOTOYJIEHA, CTAHAAPTHOTO BUA
MHOTOWIEHA, CTENeHW MHoroujaeHa. (OCHOBHOE MECTO B 3TOM TEME 3aHUMAIOT
QITOPUTMBI JIEUCTBUH C MHOTOYJIEGHAMH — CJIOK€HHE, BBIYMTAHUE M YMHOXECHUE.
VYyanecs OJKHBI MOHUMAaTh, YTO CYMMY, Pa3HOCTb, IMPOHM3BEACHUE MHOTOWICHOB
BCEr/la MOXKHO MPEJCTaBUTh B BUJI€ MHOTOWICHA.

JleWicTBUSL CIOKEHUS, BBIYUTAHUSI M YMHOXKEHHS MHOTOYJIEHOB BBICTYIIAIOT Kak
COCTaBHOW KOMIIOHEHT B 3aJlaHUAX Ha MPeoOpa3oBaHUs IENBIX BbhIpaxkeHUi. [losTomy
HelenecooOopa3Ho MEPEeXOoAUTh K KOMOMHUPOBAHHBIM 3aJaHUSIM MPEXKIE, YEM YCBOCHBI
OCHOBHBIE aJITOPUTMBI.

Ceppe3HOE€ BHUMAaHHE B JTOW TEME YAEISIETCS Pa3JIOKEHUI0 MHOTOYJIEHOB Ha

MHOXKHTCIN C IIOMOIIIBKO BBIHECCCHHA 3a CKOOKH O6HICFO MHOHTECIIA U C INOMOIIBIO

IPYIIIUPOBKHU.



CoOTBETCTBYIOIIUE NPe0OpPa30BaHUs HAXOIAT IMMPOKOE NPUMEHEHHE KaK B Kypce 7
KJIacca, Tak ¥ B IOCIHENYIOIIMX Kypcax, OCOOEHHO B JEHCTBHAX C PalMOHAILHBIMH
TPOOSIMHU.

B gaHHOM TeMe ydYalqMecs BCTPEYAIOTCA C HPMMEPAMH  HCHONb30BAHUS
paccMaTpUBaeMbIX IPE0OPa30BaHMI IIPU PELIEHUM Pa3HOOOPA3HBIX 3a1a4, B YaCTHOCTU
IIPU PELICHUM YPABHEHUH. DTO MO3BOISET B XOJE M3y4eHHUS TEMbI IPOIOJKUTL PabOTy
0 (OPMUPOBAHUIO YMEHHUs pElIaTh yPAaBHEHHs, a TAKKE PElIaTh 3aJa9d METOIOM
COCTABIICHMS YpaBHEHHUIA. B 4mciI0 ynpakHeHMI BKIIOYAIOTCS HECJIOKHBIE 3a[aHUsS Ha
JI0KA3aTeNbCTBO TOKIECTBA.

KoHTposbHbIX padoT: 2

5. ®opmyJibl COKPAILLIEHHOT0 YMHOKeHus (18 yacoB)

dopmyisl (a £ b)?>= a%t 2ab + b2, (a £ b)3= a’t 3a’b + 3ab%+t b3, (a £ b) (a®+ ab + b?)
= a%tb’. [lpumenenuwe (OPMyJI COKPAIIEHHOTO YMHOXEHHS B IIPEOOPA30BAHMAX
BBIPAKCHU .

OcHOBHas 1eNb — BBIPA0OTATh yYMEHHE NPUMEHATH (OPMYJIBI COKPAILEHHOTO
YMHOKEHHS B IPEOOPA30BAHUAX LIEIBIX BBIPAKEHUH B MHOTOYJIEHBI M B Pa3lIoKEHHH
MHOTOYJIEHOB Ha MHOYKUTEJIH.

B panHOil Teme mpopaomkaercss padora mo (GOPMHPOBAHUIO y YYAIIUXCA YMEHUS
BBINOJIHATE TOKIECTBEHHEIE IPe0Opa3oBaHus LebIX BeIpakeHuil. OCHOBHOE BHUMAaHHUE
B TeMe yaenserca popmynam (a - b) (a + b) = a?- b? (a £ b)? = a’+ 2ab + b?%. Yuammecs
JIOJDKHBI 3HATh OTU (POPMYJIBI H COOTBETCTBYIOIIME CIOBECHBIE (POPMYIMPOBKU, YMEThH
IIPUMEHSATh UX KaK «CJIEBa HAIIPABO», TAK M «CIPABa HAJIECBOY.

Hapsiny ¢ yka3aHHBIMH paccMaTpuBarotcs Takke (opmynsl (a = b)d= ad+ 3a%b +
3ab%t b3, a®+b® = (a £ b) (a%+ ab + b?). OgHaKO OHM HAXOJAT MEHbIIEE IPUMEHEHHE B
Kypce, TI09TOMY He CIIeAyeT U3JIMIIHE YBICKATHCA BBIIOIHEHUEM YIPAKHEHHI Ha UX
MCTIOJIb30BaHME.

B 3aKIIOYMTENBHON 4YacTH TeMbl PACCMATPHBAETCS HPMMEHEHHE Pa3IMUHbIX
IPUEMOB  PA3JI0KEHUS MHOTOUICHOB HA MHOXKMTENM, a TaKkKe HCIOIb30BaHUE
IPeoOPa30BaHMI LENBIX BHIPAKEHMH IS PEIEHHS IMPOKOTO KPyra 3a1au.

KoHTpoabHBIX paboT: 2



6. Cucrembl JTMHeHHbIX YpaBHeHni (14 yacoB)

Cucrema ypaBHeHuH. PemieHuwe cucTeMbl JABYX JIMHEMHBIX YPaBHEHUW C JIBYMs
NEPEMEHHBIMM M €ro IeOMETpUYEecKash WHTepIpeTauus. PenieHne TEKCTOBBIX 3a1a4
METOJIOM COCTAaBJICHHsI CUCTEM YPABHEHUM.

OcHOBHasE 1eTb — O3HAKOMHUTH YYaIUXCS CO CIHOCOOOM pEIIEHUS CHUCTEM
JUHENUHBIX YPaBHEHUM C JIByMs NEPEMEHHBIMH, BHIPAOOTAaTh YMEHUE PEIlIaTh CUCTEMBI
YPAaBHEHHU U IPUMEHSATHh UX IIPU PEIIEHUH TEKCTOBBIX 33/1a4.

N3ydeHue cucteM ypaBHEHHM pacmpeaensercss Mexay Kypcamu 7 u 9 kinaccos. B 7
KJIACCE BBOJMUTCS TIIOHSATHE CHCTEMBI M PACCMATPUBAKOTCA CUCTEMBI JIMHEHMHBIX
YpaBHEHUM.

N3n0xeHne HAYMHAECTCA C BBEIACHUS IOHATUS <JIMHEWHOE YpPaBHEHHUE C JIBYyMs
IIEpEMEHHBIMUY». B cucreMy ynpaXHEHHH BKIIIOYAKOTCS HECJIOXKHBIE 3aJaHUS Ha
pelLICHUE JTUHEUHBIX YPABHEHUH C JIBYMS IIEPEMEHHBIMU B LIEJIBIX YUCIIAX.

dopMmupyercs yMeHHe CTpOoUTh rpaduk ypaBHeHus a + by =c, rae a # 0 umu b # 0,
MIpHU pa3IuvHbIX 3HAUYEHUAX a, b, c. BBenenue rpaguuecknx o0pa3oB AaeT BOZMOKHOCTb
HarJsIHO MUCCIIEI0BATh BOIIPOC O YUCJIE PEIIEHUN CUCTEMBI IBYX JUHEUHBIX YPABHEHUN
C ABYMS IEPEMEHHBIMU.

OCHOBHOE MECTO B JAHHOM TE€ME 3aHUMAET W3yUYECHHUE AIITOPUTMOB PEIIECHUSI CUCTEM
JBYX JMHEHHBIX YPaBHEHWH C JBYMsI TEPEMEHHBIMU CIIOCOOOM TIOJICTAHOBKH H
CIIOCOOOM CIIOKEHUSI.

BBeneHne cucTeM IO3BOJIAET 3HAYMTEIBHO DPACIIMPUTh KPyr TEKCTOBBIX 3ajad,
penraemMbIX ¢ MOMOUIBIO ammnaparta anreopsl. [IpumMeHneHue cucteM ynpomaer mpoiiecc
nepeBo/ia JaHHBIX 3a/1a4i C OOBIYHOTO S3bIKa HA SI3bIK YPABHEHUIA.

KoHnTponbsHbIx pador: 1

7. IloBTOpenue (6 4acon)
OcnoBHas uenb. [ToBTOpuTH, 3aKpenuth 1 0600mUTh ocHOBHBIE 3YH, nmomyueHHbIe
B 7 KJacce.

KonTponbubix padot: 1

TpeGoBaHus K YPOBHIO NOATOTOBKHU



B pesynbTaTe uzydenus Kypca aareOpsl 7 Kilacca ydauuecs JOJKHBI:

] ymeTh mpeoOpa3oBhIBaTh anreOpandecKkrue BHIPAKCHHUS, PEIIaTh YPaBHEHHS C
OJHOW MEPEMEHHOM;

] HaxomuTh 00JacTh ompeneneHus (QYHKIUH, CTPOUTh TpaduKH MPSIMOU
MPOMOPLUUOHATIEHOCTH U TMHEWHON (PYHKIINH;

(] BBIMOJIHATH AEWCTBUS HAJl CTENIEHSIMH C HATYPaJbHBIMHU [MOKA3aTEIAMU;

[ BBIMOJIHATH CJIOKEHHUE, BHIUUTAHUE U YMHOKEHUE MHOTOYJICHOB, PAacKJaJbIBaTh
MHOT'OYJIEHBI HA MHOXHUTEIIN;

] mpumeHsATh (QOPMYJIbI COKPAIIEHHOTO YMHOXEHHUS B MPEoOpa3OBaHUAX LEIbIX
BBIPAXEHUI B MHOTOUJICHBI M B Pa3JI0KEHUU MHOTOUYJIEHOB Ha MHOKUTEIIH,

[] yMeTh pemaTh CHUCTEMBbI JMHEWHBIX YPAaBHEHUW C JABYMSI INEPEMEHHBIMU H

IMPUMCHATH UX IIPU PCIICHUN TCKCTOBBIX 3a/1a4y.

7 KJ1acc reomeTpus

(2 gaca B Henento, Bcero 68 vaca)

1. HauyaabHble reomerpudeckue cseaenus (11 yacos)

[Ipocrelitue reoMmerpuueckue GUIYpHl: TpsMas, TOYKa, OTPE30K, JIy4, YTOJ.
[Tonstue paBeHcTBa reometpudeckux puryp. CpaBHeHHE OTPE3KOB U yIIIOB. M3Mepenue
OTPE3KOB, JJIMHA OTpe3Kka. M3mepeHnue yrioB, rpaaycHas mepa yria. CMeEXHbIE U
BEPTUKAIBHBIE YTJIbI, KX CBOMCTBA.

[TepnieHAUKYISIPHBIE TIPSAMBIE.

OcHOBHasi 1eJlb — CUCTEMAaTHU3UPOBATh 3HAHMUS Yy4YallUXCS O MPOCTEHIINX
reoMeTpUYeCKuX (PUrypax u uX CBOMCTBAX; BBECTU MOHATHE paBEHCTBA (QUTYP.

B naHHOM TeMe BBOISATCS OCHOBHBIE T'E€OMETPUYECKHE TOHATHS UM CBOMCTBA
MPOCTEUIINX TEOMETPUUECKUX (DUTYp HAa OCHOBE HATJISAHBIX MPEICTABICHUN YUYaITUXCSI
nyTeM O0O0OIIEeHUsT OYEBUJIHBIX WJIM M3BECTHBIX M3 Kypca MareMaTuku |1—6 KiaccoB
reOMEeTPUUYECKUX (PaKTOB.

[ToHnaTre akCMOMBI Ha HayaJbHOM 3Tare 0O0y4YeHHUs] HEe BBOAMUTCS, U CaMU aKCHOMBI

HEC (I)OpMy.III/Ipy}OTCSI B ABHOM BHJC. H€O6XOI[I/IMI>IC HCXOAHBIC ITOJIOKCHHUA, HA OCHOBC



KOTOPBIX H3YYaIOTCS CBOMCTBA I'€OMETPUYCCKHX (UTYp, MPUBOIATCS B OMHCATEIBHOM
dopme.

[MpuHIMIIHATEHEIM MOMEHTOM JTAHHON TEMBI SIBJISICTCS BBEJICHHE MTOHATHS PaBEHCTBA
reoOMeTpHYECKUX (UTYp Ha OCHOBE HATJISIHOTO TMOHSTHS HallokeHus. OmnpeneneHHOoe
BHHUMaHUE JIOJDKHO YACIATHCS MPAKTHUSCKUM MTPHIIOKECHUSIM T€OMETPHUYSCKUX ITOHSATHHA.

KonTtpoabsHbIX padoT: 1

2. Tpeyroabuuxku (18 yacos)

TpeyronsHuk. Ilpu3Hakum paBeHCTBa TPEyroJIbHUKOB. [leprneHmuKyisip K OpsiMoi.
MenuaHnbl, OMCCEKTPHUCHl M BBICOTHI TPEYroJibHHKA. PaBHOOEIpEHHBI TPEyroJbHUK U
€ro CBOMCTBA. 3a/1a4M Ha IIOCTPOEHUE C IIOMOIIBIO HUPKYJIS U JIUHEHKH.

OcHOBHasi LEIb — BBECTH IOHITHE TEOPEMBI; BBIPA0OTATh YMEHHE JIOKa3bIBATh
PABEHCTBO TPEYTOJIBHUKOB C IOMOLIBIO U3YYEHHBIX MPU3HAKOB; BBECTU HOBBIM KJacc
3a/1a4 — Ha IOCTPOEHHUE C IIOMOILBIO IUPKYJISA U JIMHEUKH.

[Ipu3Hakym paBeHCTBAa TPEYrOJILHUKOB SIBIISIOTCS OCHOBHBIM PabO4YUM armapaTom
BCero Kypca reomerpuu. JlokazaTenbcTBO OONbLIEH YacTH TEOpPEM Kypca M Takke
pelIeHne MHOTMX 33Ja4 MPOBOJUTCS IO CIEAYIOUIEH CXEMe: IIOMCK pPaBHBIX
TPEYroJIbHUKOB — OOOCHOBAaHME HMX PABEHCTBA C MOMOIIbIO KAaKOrO-TO MPU3HAKA —
CJICACTBUS, BBITEKAIOIINE U3 PABEHCTBA TPEYTOJIbHUKOB.

[IpuMeHEHE NPU3HAKOB PABEHCTBA TPEYTOJBHUKOB IIPU PELUICHUM 3a7ad JaeT
BO3MOKHOCTb  IIOCTEIIEHHO  HAaKaIlJIMBAaThb  ONBIT  NPOBEACHUSA  JOKA3aTEIbHBIX
paccyxaenuid. Ha HavanbHOM 3Tame W3ydeHUs M NMPUMEHEHUS MPHU3HAKOB PAaBEHCTBA
TPEYroJIbHUKOB 11€J1eCO00Pa3HO UCIIOJIb30BATh 33JJa4H C TOTOBBIMU YEPTEKAMHU.

KoHnTponbsHbIx pador: 1

3. IlapajneabHbie npsiMbie (12 yacos)

[Ipu3Haky mapajuieIbHOCTH MPSIMBIX. AKCHOMA MapauieIbHbIX TpsSMbIX. CBOKCTBA

napasuiesIbHbIX MPSMBbIX.

OcHOBHast 1Ieb — BBECTH OJIHO W3 BaXHEUINIMX TMOHATHUM — TOHSTHE
napajuieNIbHBIX MPSMBIX; 1aTh MEPBOE MPEACTaBIeHUE 00 aKCHOMax U aKCHOMaTHUYE€CKOM

MCTOAC B ICOMCTPHUM; BBECTH aKCHMOMY IapalJICIbHBIX IIPSAMBIX.



[Ipu3Hakn W CBOMCTBAa MAapajUICIbHBIX MPSAMBIX, CBS3aHHbIE C YIJaMH,
00pa30BaHHBIMUA NPU IEPECEUEHUU JBYX NPSIMBIX CEKYIIEH (HAaKpecT JeXalluMH,
OJIHOCTOPOHHUMH, COOTBETCTBEHHBIMH), HUIMPOKO HCHOJIB3YIOTCS B JaJIbHEHIIEM IpU
W3YYCHUU YETHIPEXYTOJIbHUKOB, MOJOOHBIX TPEYroJbHUKOB, MPH PEIICHUWU 3a/1ad, a
TaKXe B Kypce CTEPEOMETPHH.

KonTtponbsHbIX padoT: 1

4. CooTHOLIEHMSI MEK1Y CTOPOHAMH M YIJIaMHu TpeyroabHuka (18 yacos)

CymMma yrimoB TpeyrojbHHKa. COOTHOLIEHHME MEXAY CTOPOHAMH M YIVIAMH
TPEYTOJIbHUKA.

HepaBenctBo TtpeyronbHuka. I[IpsAMOyrosibHble TPEYrOJbHUKM, HX CBOWCTBA M
[IPU3HAKU PABEHCTBA.

Paccrostnue ot TOYKM 10 mpsMon. PaccTtossHre MexIy MapayuienbHbIMUA HPSIMBIMHU.
ITocTpoenue TpeyroapHUKa 110 TPEM 3JIEMEHTaM.

OcHOBHasT 1IeIb — PACCMOTPETh HOBBIE HMHTEPECHBIE M BaXXHBIE CBOWCTBA
TPEYTOJIbHUKOB.

B naHHOM TeMe MOKa3bIBa€TCsl OHA U3 BAXKHEHIINX TEOPEM T€OMETPUU — TEOpEMaA
0 CyMMe YIJIOB TpeyroJjibHuKa. OHa MO3BOJISIET 1aTh KIACCU(PUKALIMIO TPEYTOJIbHUKOB 110
yriaaM  (OCTpOYTOJbHBIA, MPSMOYTOJNbHBIA, TYHOYIOJbHBIN), a TaKXe YCTAHOBHUTH
HEKOTOPBIE CBOMCTBA U IPU3HAKU PABEHCTBA IIPSMOYIOJIBHBIX TPEYTrOJAbHUKOB. [loHATHE
pPacCTOSHUS MEXKIy IapajuleIbHbIMU IPSMBIMM BBOJIWUTCS HA OCHOBE JIOKa3aHHOU
IPEABAPUTEIBLHO TEOPEMBI O TOM, YTO BCE TOYKM KaXKIOM M3 JBYX MapaJuICIbHbBIX
OPSMBIX PABHOYNAJIECHBI OT APYroMl NpsIMOM. DTO IOHATHE WUIPAET BAXXHYK POJIb, B
YaCTHOCTH MCIIOJIB3YETCS B 3a/1a4axX Ha IMTOCTPOCHUE.

IIpy pemenuu 3agad Ha MOCTPOEHHE B 7 KIJIACCE CIEAYET OTPaAaHUYUTHCS TOJIBKO
BBINIOJIHEHUEM U ONUCAHUEM IOCTPOEHUs MCKOMOW (urypbl. B oTaenbHbIX ciydasx
MOYKHO IPOBECTH YCTHO aHAJIN3 U JOKA3aTEIbCTBO, a 3JIEMEHTBI UCCIEA0BAHUSA JOJKHBI
IIPUCYTCTBOBATH JIMILIb TOTJA, KOIIA 3TO OTOBOPEHO YCIOBUEM 3a1aUH.

KoHTpoabHbIX paboT: 2

5. lloBTopenne. Pemenne 3agau (9 4.)

OcHoBHas 1enb. [ToBTOpUTH, 3aKpenuTh 1 0000mKTh OcHOBHBIE 3YH, nonyueHHbIe

B 7 KJacce.



TpeGoBanus K yPOBHIO NOATOTOBKH

B pesynbrare nzydeHus Kypca reoMeTpyn 7 Kilacca yJauuecs JTOJKHBI:

[ oBNageTh MOHATUSAMH HMPOCTEHIINX T€OMETPUUECKHUX (PUTYDP U UX CBOMCTBAMU;

[} yMeTh JOKa3bIBaTh TEOPEMBI O IPU3HAKAX PABEHCTBA TPEYTOJIbHUKOB, TPUMEHSTH
UX MPU PELICHUH 3a/1a4;

[] pemaTh 3aa4y Ha TOCTPOEHUE C TIOMOLIBIO IUPKYJIS U JINHEUKU;

[ 3HaTh NPU3HAKU U CBOMCTBA MapaIEIbHBIX MPSIMBIX;

[] 3HaTh TEOPEMY O CyMME YTJIOB TPEYT'OJIbHUKA, O COOTHOLIEHUH MEXIY CTOPOHAMU
U yIJIaMd TpPEYroJbHUKA, HEPABEHCTBO TPEYrOJIBHUKA, CBOWCTBA W IPU3HAKHU
MPSAMOYTOJIBHOTO TPEYroJbHUKA U MPUMEHITh UX MPHU PELIEHUU 3a/1a4, YMETh CTPOUTH

TPCYI'OJIbHUK I10 TPCM IJICMCHTAM.

8 kimacc anrebpa
(4 gaca B Hezento, Bcero 136 vacoB)
1. PauuonanbHbie apoou (30 1)

PanmonanpHas qpodb. OCHOBHOE CBOMCTBO ApOOH, COKpaIllCeHHE IPOOCii.

k
ToxecTBeHHbIE TPe0OPa30BaHMS PAIIMOHATBHBIX BhIpaxeHUuW. OyHKIUg Y = L nee

rpaduk.

OcHoOBHas 11e71b — BBIPA00TAaTh YMEHUE BBIMIOJIHATH TOX/IECTBEHHBIC TPEOOPa30BaHUS

palMOHAJIBHBIX BBIPAXKEHUH.

Tak kak qeHCTBUS C PAIMOHATBHBIMU JPOOSMHU CYIIIECTBEHHBIM 00pa30M OMHPAIOTCS
Ha JICHCTBUS C MHOTOWICHAMH, TO B Hayajie TeMbl HEOOXOIMMO MTOBTOPUTH C YHAITUMHUCS
npeoOpa3oBaHuUsI EJIBIX BEIPAKEHUH.

['maBHOE MeCTO B JaHHOW TeME 3aHMMAIOT aJTOPUTMbBI JCHCTBHHA C IpOOSMHU.
VYuyanuecs J0JKHBI IOHUMAaTh, YTO CYMMY, Pa3HOCTh, POU3BECHNE U YaCTHOE IpooOeit
BCErJla MOXXHO TPEACTaBUThH B BHje Apoou. IIpmoOperaembie B JaHHON TeMe YMEHHS
BBITIOJIHATh CJIOKCHUE, BBIUMTAHHWE, YMHOXCHHUE U JEJCHHE JApOoOeH SBISIOTCS
OTIOPHBIMU B NMPeoOpa3oBaHMAX JIPOOHBIX BhIpakeHUH. [lodTOMYy UM cieayer yaenuTh

ocoboe BHMMaHue. HerenecooOpa3Ho mepexoanuTh K KOMOWMHUPOBAHHBIM 33/IaHUSIM Ha



BCE JICUCTBUS C APOOSMU MPEkKIE, YeM OyaAyT YCBOEHBI OCHOBHBIE AJITOPUTMBI. 3a/IaHUs
Ha BCE JICUCTBUS C IPOOSIMU HE JTOJKHBI OBITh U3JIUIIIHE TPOMO3JIKUMU U TPYJTOEMKUMHU.
[Ipn HAXOXIAEHUM 3HAYEHUN TpoOed MaroTcs 3aJaHusl HAa BHIYMCIICHHS C TMOMOIIBIO
KaIbKyJsITOpa. B JaHHOW TemMe paclmupsiloTcsl CBEACHUST O CTaTUCTHYECKUX
XapaKTepUCTUKax. BBOAUTCS MOHSATHE CPEIHETO TAPMOHUYECKOTO PsAJia MOJ0KUTEIBHBIX

YUCCII.

k
VI3y4eHue TeMbl 3aBEPIIACTCS PACCMOTPEHHEM CBOMCTB rpaduka GyHKuun ¥ =" .

2. KBaaparHabie KOpHH (26 4)
[Tonsitue 00 wuppanuoHanbHbIX yuciax. OOIIKMe CBEACHUS O JEeHCTBUTEIBHBIX
yucnax. KBaapatHelii KopeHb. [loHSTHE O HAXOXIEHUM NPUOJIMKEHHOTO 3HAYCHUS

KBajJpaTHOTO KOpHs. CBoiicTBa KBajpaTHBIX KopHeu. [IpeoOGpa3oBanHus BBIpAKEHMUIA,

cozepKalux KBagparHele KOpHU. OyHKIUA Y = VX ee cBoiictBa 1 rpadux.

OcHoBHas OCJIb — CUCTCMATU3UPOBATL CBCACHUA O PAllMOHAJIBHBIX 4YHCIAX W J1aThb

peAcTaBieHne 00 UPpallMOHAJIBHBIX YHCIIaX, PACIIUPUB TEM CaMbIM ITOHATHE O YHCIIC,
BBIpA0OTaTh YMEHHUE BBIMIOJHATH MPEOOpPA30BaHUSI  BBIPAKEHUH, COJEpIKALIUX
KBaJIpaTHbIE KOPHHU.

B naHHOM TeMe ydamuecs TMOJy4alT HadalbHOE MPEACTABICHUE O TOHSATUU
nercTBUTENbHOTO yncia. C 3ToM 1esibio 00001IaI0TCSl U3BECTHBIC YUAIIUMCS CBEIACHUS O
palMoOHAIBHBIX YnciIaX. JJisi BBEIGHUS MOHATUSI HPPALIMOHAIBHOTO YUCIIa UCTIOIb3YETCS
WHTYUTUBHOE TPEJICTABJICHUE O TOM, UYTO KaXKJBIH OTPE30K UMEET JUIMHY U TMOTOMY
KaXJ0M TOYKE KOOPAUHATHOU NPSIMOU COOTBETCTBYET HEKOTOPOE Yucio. I1okassiBaercs,
YTO CYNIECTBYIOT TOYKH, HE UMEIOIINE PAIMOHAIBHBIX a0CIIHCC.

[Ipyn BBEeIECHUM TMOHSTHS KOPHS MOJIE3HO O3HAKOMHUTH YUYAIIMXCS C HAXOXKJICHHEM
KOPHEW C MOMOIIBIO KaJIbKYJIATOPA.

OcCHOBHOE BHUMAaHUE YCISIETCS MOHATUIO apu()METHUECKOTO KBAJPATHOTO KOPHS H

CBOMCTBaM apu(PMETHUECKUX KBAJAPATHBIX KOpHEH. JJ0Ka3bIBAIOTCA TEOPEMBI O KOPHE U3

2
TIPOM3BENEHHS U JPoOH, a TAKKe TOKAECTBO Va’ =|a|, KoTopble MOMydaroT IpUMEHEHNE

B MpeoOpa3oBaHMSIX BbIpAKEHUH, COJAEpKaIIUX KBaApaTHble KOpHHU. CrnenuaibHoe

BHUMAaHHE YJEISIETCS OCBOOOXKICHHUIO OT WPPAMOHAIBLHOCTH B 3HAMEHATee apodu B



a a
BBIPAKEHUAX BUAA 7= "7 = YMenne mpeoOpa3oBbIBaTh BRIPAKEHUS, COJICPIKAIIHEC

KOpHH, YacTO UCIOJb3YeTCsl Kak B CAMOM Kypce anreOpbl, Tak U B Kypcax T'€OMETpHH,
anreOphl ¥ HA4aJl aHAIIK3A.

[Iponomxkaercs paboTa 1Mo pa3BUTHIO (PYHKIIMOHAIBHBIX MPEACTABICHUN yYalIuXCsl.
PaccmatpuBaroTcst pyHKIMS y=vX, ee cpoiictBa u rpaduk. [Ipu m3ydenun ¢yHKIUU

y =X [OKa3bIBACTCS €€ B3aHMOCBSI3b C dyHkmmei Y =X, rae X > 0.

3. KBaaparnbie ypaBHeHus (33 4)

KBagpatHoe ypaBHeHue. PopMyiia KOpPHEH KBaJIpaTHOrO ypaBHEHUs. PerieHue
palMOHaANbHBIX YpaBHEHU. Penienue 3a1ay, NpuBOAAIIUX K KBAAPATHBIM YPaBHEHUSIM U
IPOCTENUIINM PALMOHAJIBHBIM YPAaBHEHHUSM.

OcHOBHas 1eb — BbIPaOOTaTh YMEHHs pEIIaTh KBaJApaTHbIE YypaBHEHUS H

MIPOCTENIINE PAlMOHAIBHBIE YPABHEHNUS U IPUMEHATH UX K PEIICHUIO 33/1a4.

B Hayasie TeMbl IPUBOAATCA PUMEPBI PELLIEHUs HEMTOIHBIX KBaAPAaTHBIX YPAaBHEHUM.
DOTOT MaTepuall CUCTEMATH3UpyeTcs. PaccMaTpuBarOTCA — alTOPUTMBI  PELICHMS
HEIOJIHBIX KBAaJPAaTHBIX YPABHEHUH Pa3JIMYHOIO BUJA.

OCHOBHOE BHMMaHHUE CJIENYET YASINTh PEIICHUIO YpaBHEHHUi Buaa ax” + bx + ¢ = 0,
rae a # 0, ¢ ucnonab3oBaHueM GopmyJsibl KOpHel. B nanHoOM TeMe yuaiiuecs: 3HaKOMSITCS
¢ popmynamu Buera, BbIpaXaroIUMU CBA3b MKy KOPHSIMU KBaPATHOTO YpaBHEHUS U
ero kodpduurentramu. OHHU UCHOJIB3YIOTCS B JaJbHEWINEM MpPU JOKA3aTeIbCTBE
TEOPEMBI O PA3JIOKEHNH KBAIPATHOTO TPEXWICHA HA JIMHENHBIE MHOKHUTEIH.

VYuyamuecss oBIaAeBalOT CIOCOOOM pelIeHUs APOOHBIX PAlMOHAIBHBIX ypaBHEHUH,
KOTOPBIM COCTOUT B TOM, YTO PEIIEHWE TAKUX YPABHEHHUM CBOIOUTCA K PELICHUIO
COOTBETCTBYIOIIMX LEJIBIX YPAaBHEHUU C IOCIEAYIOIIUM HCKIKOYEHHUEM IOCTOPOHHUX
KOpHEM.

N3ydyeHne naHHOM TEeMBbI MO3BOJISIET CYLIECTBEHHO PACIIMPUTH anmnapar ypaBHEHUH,
HCIIOJIb3YEMBIX JUISl PELIEHUS TEKCTOBBIX 3a4a4.

4. HepaBencrna (22 v)

YucnoBele HEpPaBEHCTBA M MX CBOWCTBA. [loulneHHOE CIIOKEHHME W YMHOXECHUE
YHUCIOBBIX HepaBeHCTB. [lorpemHocts M TOYHOCTH mpuOMKeHUs. JluHeiHbie

HCpaBCHCTBA C O,Z[HOI>’I HGpCMGHHOﬁ U ux cucreMbl. OcHOBHas nejlb — O3HAKOMMHTH




ydyalmxcs ¢ IpUMEHEHUEM HEPABEHCTB ISl OLIEHKH 3HAUYE€HUI BbIpayKEHUH, BBIpaOOTaTh
YMEHHE pEelIaTh JIMHEMHBIE HEPABEHCTBA C OJTHOM NIEPEMEHHON U UX CHUCTEMBI.

CBolCTBa 4YMCIIOBBIX HEPABEHCTB COCTAaBIAIOT Ty 0a3y, Ha KOTOPOHl OCHOBAHO
pEelIECHNE JIMHEMHBIX HEPABEHCTB C OJHOM IIEPEMEHHOW. TeopeMbl O MOYJIEHHOM
CIOKEHMM M YMHOXCHUM HEPABEHCTB HAXOASAT NIPUMEHEHHE IPHU BBIINOJHEHUU
OPOCTEHIINX YNPAKHEHWH Ha OLEHKY BBIPAXEHUU II0 METOLy TIpaHul. Bsoxsrcs
MOHATUS A0COJMIOTHOM TMOTPEIIHOCTH W TOYHOCTH MPUONIKEHUS, OTHOCHUTEIbHON
[OTPELIHOCTH.

YMeHUsT NPOBOAUTH NENYKTHUBHBIE PACCYXICHHs IOJYYarOT pPa3BUTHE KakK IIPHU
JIOKa3aTEIbCTBaX YKA3aHHBIX TEOPEM, TAK W IPU BBINOJHEHUM YNPAKHEHUM Ha
JI0Ka3aTeIbCTBA HEPABEHCTB.

B c¢Bsi3M ¢ penieHneM JMHEWHBIX HEPABEHCTB C OJHOW MEPEMEHHOM aeTCs MOHATHE
O YHCJIOBBIX MPOMEXKYTKAX, BBOJATCS COOTBETCTBYIOIIME Ha3BaHUs U OOO3HAUEHUS.
PaccMOTpeHHIO CUCTEM HEPABEHCTB C OJHOM IIEPEMEHHON MPEAIIECTBYET O3HAKOMIICHUE
YYAILIKUXCS C TOHSATUSAMU NIEPECEUCHUSI U 00bEIMHEHNSI MHOYKECTB.

IIpn pemeHun HEPABEHCTB MCIOJIB3YIOTCS CBOWMCTBA PaBHOCUIIBHBIX HEPaBEHCTB,
KOTOpbIE Pa3bSCHAIOTCS HA KOHKPETHBIX puMepax. Ocoboe BHUMaHHE CINEAYEeT YAEIUTh
oTpabOTKEe YMEHHsI peliarh MPOCTEHIINEe HepaBeHCTBA Buaa ax > b, ax < b,
OCTaHOBUBUINCH CIIELMAIBHO Ha cityyae, korga a < 0.

B 37011 TEME paccMaTpUBaeTCs TAKKE PELICHUE CUCTEM ABYX JIMHEMHBIX HEPABEHCTB
C OJHOM IIEPEMEHHOW, B YAaCTHOCTU TAKUX, KOTOPBIE 3alMCaHbl B BUIE JIBOWHBIX
HEPABEHCTB.

5. Crenens ¢ neabiM nokasaresuem. (13 4)

CreneHp ¢ 1LenbIM MoOKa3zareaeM M ee cBoiicTBa. CTaHOapTHBIA BUJ 4YHUCIHA.
[TpuGM>KEeHHBIN BHIYUCICHUS.

OcHoBHas Oejab — BBIpa6OTaTB YMCHHC IPUMCHATH CBOMCTBA CTEIICHU C OCJIbIM

MOKa3aTeJIeM B BBIYUCIICHUSX U MPE0OPa30BAHMSIX.
B »Toi1 Teme dopmynupyrOTCs CBOWCTBA CTENEHU C ILEJIbIM MoKazaTeneM. MeToj
JIOKA3aTeNbCTBA ITUX CBOWMCTB IOKAa3bIBAETCS HA MNPUMEPE YMHOKEHUS CTEIECHEN C

OJAHMHAKOBBIMHU OCHOBAHMAMM. ]_—[aeTCH INOHATHUEC O 3allMCH 4YHUCJla B CTaHAAPTHOM BHJIC.



[TpuBoasATCA TIpPUMEPHI UCIOJIB30BAHUS TAaKOW 3alUCH B (PU3HMKE, TEXHUKE M JAPYTHX
00J1aCcTAX 3HAHUN.

6. IloBTOpenne (124)

8 KJIACC T€OMETPUS
(2 yaca B Hezento, 68 yacoB)

IHoBTOpenue kypca 7 kiaacca (2 yaca)

YerbipexyroabHukHu (14 yacos, u3 HUX 1 yac KOHTPOJIbHAsI padoTa).

Mmuoroyronsauku. [lapammenorpamm. CporictBa mnapaienorpamma. lIpusnakn
napaienorpamma. Tpanermusi.  IlpssmoyronsHuk. PoMO wu  kBagpar. OceBas u
LEHTpajbHasg cumMeTpus. Pemenue 3amay.

Iiomaas. (14 yacoB, u3 HUX 1 Yac KOHTPOJILHAsSA padoTa).

[Inomans MHOrOyroiapHuka. Ilnomane napamienorpamma. [lnomans TpeyroibHUKA.
[Tnomans Tpaneuuu. Teopema [Iudaropa. Pemenne 3anau.

IToxoOHbIEe TPpeyrobHUKH. (20 YacoB, U3 HUX 2 YACA KOHTPOJIbHBbIE Pad0THhI).

Onpenenenve  MOAOOHBIX  TpeyrojdpbHUKOB.  [lepBbli  mpu3Hak  mogo0us
TPEYroJIbHUKOB. BTOpoi mpu3Hak moaoOusi TpeyroibHUKOB. TpeTuil mpu3Hak moao0us
TPEYroapbHUKOB. CpenHss JHMHUSA TpeyrojibHUKa. lIpomopuuoHanbHblE OTpe3KH B
OpSIMOYTOJIBHOM TpeyrosibHUKE. [IpakTueckoe nmpuiiokeHue mogodus TpeyrojbHUKOB.
CuHyc, KOCHMHY, TaHI€HC OCTPOrO yria MpsSMOYIOJBHOTO TPEYrOJIbHUKA. 3HAUYCHHE
CHHYyCa, KOCUHYCa, TaHreHca s yriios 30°, 45°,60°.

OxpyxkHOCTB. (16 yacoB, u3 HUX 1 yaca KOHTPOJILHAsI padoTa).

B3anmHOe pacnosiokeHue npsMou M OKpYKHOCTH. KacaTtenbHas K OKpPYKHOCTH.
lenTpanpHbiid yroi. BrnmcanHslii yroi. YeTblpe 3amMedaTesbHble TOYKH B TPEYTOJIBHUKE.
Bnucannas okpyxxHOCTb. OnIMCaHHAS! OKPY’KHOCTb.

IHoBTOpeHue (2 yaca)



9 kJaacc aaredopa
(4 yaca B Heneto, 136 yacoB)

1. Kpaaparuunas pynkmus (29 )

Oynkus. CpoiictBa ¢yHkimii. KBagpaTnbiii TpexuneH. PasnokeHue KBaapaTHOTO
TpexuneHa Ha MHOKHUTENH. DyHKIMA y = ax? + bx + ¢, eé cBolicTBa M rpaduK.

[enb: pacmpuTh CBEIEHHUSI O CBOMCTBAaX (DYHKIMI, O3HAKOMUTH OOYYarOIIUXCS CO
CBOWCTBaMH U rpa)vkoM KBaIpaTUIHON (DYHKITHH.

B Havane TeMbl cucTeMaTU3UpyrOTCs cBeAeHNS 0 QyHKUUAX. [I0BTOPSIOTCS OCHOBHBIE
MOHSATHA: (PYyHKUMS, apTyMEHT, 00J1acTh onpeaenenus GyHKuum, rpaduk. atorcs noHsaTus
O BO3pacTaHuu U yObIBaHMHM (HYHKIUH, TPOMEXKYTKaX 3HAKOIOCTOSHCTBA. TeM cambIM
cosmaercs 0a3a Jyis yCBOCHUS CBOMCTB KBaJIpaTUYHOW U CTETIEHHOW (DYHKIUH, a TaKxkKe TS
JaJbHENIIero yriryoneHus: (yHKIMOHAIbHBIX MPEACTABICHUN NpU H3YYEHHH Kypca
anreOpbl U Hayasl aHaJIu3a.

[ToaroTOBUTENBHBIM IIArOM K M3YYEHHUIO CBOWMCTB KBaJApaTUYHOM (YHKLIHHU SIBISIETCS
TAaKXKE€ PACCMOTPEHUE BOIPOCAa O KBAJAPATHOM TPEXWIEHE M €ro KOPHSX, BbIACICHUU
KBaJ(para JBYWIECHA U3 KBAJIPAaTHOIO TPEXWICHA, PA3IOXKEHUH KBAIPaTHOTO TPEXUJIEHA Ha
MHO>KUTEJH.

N3ydeHre KBagpaTHYHON (PYHKIIMM HAYMHAETCSl C PACCMOTPEHUs! PYHKIMH y=ax2, €€
CBOWCTB M OCOOEHHOCTEH rpaduka, a TakkKe APYrHMX YacTHBIX BHUJOB KBaJpaTUYHOMN
Gysxumn — QyHkmmuy=ax>+n, y=a(x-m)2. DTU CBeIEHUS HCIOJL3YIOTCS IIPH M3YYECHHH
CBOMCTB KBaJpaTHYHON (BYHKIIMU OOIero Buaa. BaxkHo, yToObI 0Oydaromuyecs MOHSUIH,
uT0 rpaduKk GyHKIMHE y = ax? +bxX + ¢ MOKET OBbITh MOMydEeH U3 TpadyKa PyHKIMHA y = ax?
C MIOMOIIIBIO JIBYX MapajuieNbHbIX epeHocoB. [Ipuémel noctpoenus rpaduka QyHKIUN y =
ax? + bx + ¢ orpabaTHIBAIOTCA HA KOHKPETHBIX HpHMepax. IIpu 5ToM 0coboe BHUMaHUE
clenyeT yIaenuTbh (HOPMHUPOBAHUIO Yy OOYYAIOIIUXCS YMEHHS YKa3blBaTh KOOPAMHATHI
BEPIIMHBI 1apadoJIbl, €€ OCh CHMMETPUH, HalpaBJIeHUE BETBEH MapadoJibl.

[Ipy u3yyeHuM 3TOM TEMBI JaJbHEUILEE PA3BUTHE MOJIYy4YaeT YMEHUE HAXOAUTh IO
rpaguKy NPOMEXYTKH BO3pacTaHusl M YObIBaHMS (DYHKIMM, a TAaKKe NPOMEKYTKH, B
KOTOPBIX (DYHKIIMSI COXpPAHSIET 3HAK.

OOyuaronyecs: 3HAKOMSATCSI CO CBOMCTBaMU CTENEHHONW (PYHKIUM y=XN IPU YETHOM U

HCYCTHOM HATYpPAJIbHOM IIOKAa3aTcJIiC 1. BBO,III/ITCH IMOHATHUC KOPHA n-i crenenu. OHU



IOJIy4YarOT MPECTABICHNE O HAXOKJICHUMU 3HAYECHUN KOPHSA C IOMOLIBIO KaJIBKYJIATOPA,
IIPUYEM BBIPAOOTKA COOTBETCTBYIOLIMX YMEHUN HE TpeOyeTcH.

2. YpaBHeHNsI 1 HEPaBEHCTBA ¢ OHOM nepeMeHHOI. (20 4)

Llenbie ypaBHeHus. J[poOHble parnoHanbHbIe ypaBHeHHs. HepaBeHcTBa BTOPOIt
CTENEHU C OAHOW NTEPEMEHHONU. MeTo T THTEPBAJIOB.

[enb: cucremaTn3upoBaTh U OOOOIIUTH CBEIEHHS O PEIICHUM LIENbIX YPaBHEHUH C
OJIHOM HEpEMEHHOM, c()OPMUPOBATH YMEHHE PENIaTh HEPABEHCTBA BUIa ax> + bx + ¢>0,
ax? + bx + ¢<0, rae a£0

B aToi1 Teme 3aBepiiaeTcs N3y4eHUe pallMOHAIBHBIX YPABHEHUM C OJHOU NIEPEMEHHOM.
B cBf3M C 3TUM MPOBOAMTCA HEKOTOpoe 0000IIeHHMEe W YriyOJeHHe CBEACHUH 00
YpaBHEHUAX. BBOIATCS NOHATHSA ILIEJIOTO PAlMOHAIBHOTO YPAaBHEHHS M €ro CTEIICHU.
OOyyaronyecss 3HAKOMATCS C PEUICHHMEM YpPaBHEHUH TPEThEH CTENEHU M YETBEPTOM
CTEIICHUM C IIOMOLIBIO PA3JIOKECHUS HAa MHOXXUTEIUM U BBEICHUS BCIIOMOTATEIILHON
IIEpeMEHHOM. MeTox pelleHus ypaBHEHUM IIyTe€M BBEIEHHUSA  BCIIOMOIAaTEIbHBIX
MEPEeMEHHBIX  OyleT  I[IMPOKO  HCIOJIb30BAaThCS  JalbHEWIIEM TMpPU  PELICHUU
TPUTOHOMETPUYECKHUX, JIOTapU(PMUIECKUX U APYTUX BUIOB YPaBHEHH.

dopmupoBaHUE YMEHHI pelliaTh HepaBeHCTBa BUaa ax2 + bx + ¢>0 ax2 + bx + ¢<0,
rae a#0, ocyllecTBisieTcs ¢ OMOpOM Ha CBeAEHHUs O rpaduke KBagpaTUYHON (HYHKUIMHU
(HampaBiieHHE BETBeW MapaloJibl €€ pacloyioKeHNe OTHOCUTENNBbHO och OX).

OOyuaromuyecs: 3HAKOMATCS ¢ METOJIOM MHTEPBAJIOB, C IOMOILIBIO KOTOPOT'0 PEIIatOTCs
HECJIO’KHBIE PallMOHAJIbHBIE HEPABEHCTBA.

3. YpaBHeHNs 1 HEPABEHCTBA C IBYMS llepeMeHHbIMH (24 4)

VYpaBHeHue ¢ AByMsl mepeMeHHbIMH M ero rpaduk. CucreMbl ypaBHEHH BTOPOH
crerneHy. Pelienne 3a1a4 ¢ NOMOILBIO CUCTEM YPaBHEHUM BTOpOM crereHn. HepaBeHcTsa ¢
IByMs IepeMeHHbIMUA. CHCTEMBI HEPABEHCTB C JBYMS IEPEMEHHBIMH.

[enb: BbIpabOTaTh YMEHHE pEIIaTh MPOCTEUIINE CUCTEMBI, COACPIKAIINE YpaBHEHUE
BTOPOM CTENEHU C JABYMsI IIEPEMEHHBIMH, U TEKCTOBBIE 3a1a4M C ITIOMOILBIO COCTABIICHUSA
TaKUX CHCTEM. B naHHON Teme 3aBepllaeMCsi M3y4YEHUE CUCTEM YPABHEHUN C JBYMs
nepeMeHHbIMH. OCHOBHOE€ BHHMAaHHUE YJIESE€TCd CHCTEMaM, B KOTOPBIX OJHO W3
ypaBHEHHWI TEpBOM CTeneHu, a Jpyroe BTOpor. M3BecTHBIM oOydaronumcsi crocod

INOACTAHOBKKM HaXOIHUT 3J€Ch I[B.J'II)HCfIHIGG IMPUMCHCHHUC KU IIO3BOJLICT CBOAWTH PCIICHHC



TaKUX CHUCTEM K PELICHUIO KBaJAPAaTHOIO YPABHECHMSL.

O3nakomjeHre oOOy4alolUXcs C TpUMEpaMH CHUCTEM YPaBHEHHM C  JIByMs
IIEPEMEHHBIMU, B KOTOPBIX 00a ypaBHEHHsI BTOPOMl CTENEHH, JOKHO OCYLIECTBISITHCS C
JNOCTaTOYHON OCTOPOKHOCTBIO M OTPAaHUYMBATHCS ITPOCTEUITUMU IPUMEPAMH.

[TpuBneueHre M3BECTHBIX OOYYAIOIIUMCS TPa(UKOB MO3BOJSET MPHUBECTU MPUMEPHI
rpauuecKoro pemeHus: cucreM ypaBHeHUH. C MoMOUIblo TpapUuecKuX MpeaCTaBICHUN
MOKHO HArJISIIHO TOKa3aTh OOYYAIOIIUMCS, YTO CHUCTEMbI ABYX YPaBHEHUU C JBYMs
IIEPEMEHHBIMHA BTOPOW CTENIEHU MOTYT MMETh OJHO, ABa, TP, YETHIPE PELICHMS WA HE
VMETh PELICHUN.

Pa3zpaboTaHHblii MaTeMaTHYECKWH amnmapar IO3BOJIET CYIIECTBEHHO PpAaCHIMPUTh
KJIACC COJEPKATEIbHBIX TEKCTOBBIX 33/1a4, PEIIAEMBIX C IOMOILBIO CUCTEM YPABHEHUM.

4. Apudpmerndeckas u reomeTpudeckasi nporpeccuu (174)

Apudmernueckas U reomerpudeckas mnporpeccuu. @opMyibl n-ro wieHa U CyMMBbI
HEePBBIX NUWICHOB POrpeccuy. beckoHeuHOo yObIBaroIiasi reOMeTpUYecKast porpeccusl.

[enb: nate moHATHS 00 apUPMETHUECKOM M TeOMETPUYECKON NpPOTrpeccHsiXx Kak
YHCIIOBBIX MOCJIEA0BATENFHOCTIX 0CO00T0 BUAA.

[Ipn m3y4eHUM TEMBI BBOAUTCS MOHITHE NOCIEAOBATEIHOCTH, PA3bICHIETCS CMBICI
TEPMHUHA «N-W YIIEH TMOCIEeI0BATEIbHOCTUY, BbIpA0ATHIBAETCSI YMEHHE HCIOJb30BaTh
UHJIEKCHOE O0O3HaueHHMEe. OTU CBEINCHHUA HOCAT BCIIOMOIATENIbHBIA XapakTrep U
MCIIOJIBL3YIOTCS 1Sl U3YyUEHHS apu(PMETHUECKON U TEOMETPUUYECKON TIPOTPECCHIA.

Pabota ¢ popMynamu n-ro 4jaeHa U CyMMBI NEPBBIX N YJICHOB MPOTPECCUil, TOMUMO
CBOET0 OCHOBHOI'O Ha3HAYEHHSI, I03BOJISIET HEOTHOKPATHO BO3BPAILATHCS K BEIYMCIICHUSM,
TOKJECTBEHHBIM MPEOOPA30BAHUSM, PELICHUIO YPAaBHEHUH, HEPABEHCTB, CUCTEM.

PaccmarpuBarorcs XapaKTEPUCTUYECKUE CBONCTBA apudmeTnyeckoi u
TEOMETPUYECKON MPOTPECCH M, YTO MO3BOJSAET PACHIMPUTH KPYT MPEMIAracéMbIX 3a1ad.

5. DjieMeHTbl KOMOMHATOPUKH M TeOpPUM BeposiTHOcTeil (17 1)

KomOunaropHoe mnpaBuino ymHOXeHus. llepecTaHoBKM, pa3MelleHHs, COUETAHUS.
OTHOCHTENbHAS YaCTOTa U BEPOSITHOCTD CIIy4aliHOTO COOBITHSI.

[lenb: O3HAKOMUTH OOYYAIOUIMXCS C TMOHSTUSMHU TEPECTAHOBKH, pPa3MELICHUS,
COYETaHUsI U COOTBETCTBYIOIIMMH (POpMyJIaMH JUIsl TTO/ICUETA MX YMCIIA; BBECTH MOHATUS

OTHOCHUTEJIBHOM YaCTOThI U BCPOATHOCTH CHY‘I&ﬁHOFO COOBITHSL.



W3ydeHue TeMbl HAUMHAETCSl C PEIleHUs 3a/1ay, B KOTOPhIX TPEOYEeTCs] COCTABUThH TE
WIM WHbIE KOMOMHAIMM D3JIEMEHTOB M. I[IOACYMTaTh MX 4ucio. Pa3zpsacHsercs
KOMOMHATOpPHOE MPaBWJIO YMHOXKEHHUS, KOTOPOE UCHOIHITCA B JAIbHEUIIIEM MPU BBIBOE
dopmMyn 1 moacuéTa Yrcia IepecTaHOBOK, pa3MENIeHnd U codetanuil. [lpyu m3ydeHnn
JAHHOTO MaTepHuaja HeoO0XOIUMO OOpaTHUTh BHHUMAHHE OOYYAIOUIMXCS Ha pa3indue
MOHATUN «pa3MEUICHHE» U «CcoueTaHue», CPOPpMUPOBATh Y HUX YMEHHUE OIpPENeisTh, O
KaKOM BHJIe KOMOHMHAIUI UIET pedb B 3aaye.

B nanHoi Teme oOywaromyiecs 3HAKOMATCS C HadyajlbHBIMU CBEACHUSAMU W3 TEOPUHU
BeposiTHOCTEH. BBonIATCS MOHATUS «ClydallHOE COOBITHE», «OTHOCUTENbHAsI 4acTOTay,
«BEPOSITHOCTh ~ CIAy4YallHOro  cOoObITUS».  PaccMarpuBaroTCsi ~ CTaTUCTHYECKUH U
KJIACCUYECKUH MOJXOAbl K ONPEACTICHUIO BEPOSITHOCTU CIIydallHOro coObITus. BaxHo
o0paTuTh BHUMaHHE OOYYAIOIIMXCS HA TO, YTO KIACCUYECKOE OMPEAEIIEHUE BEPOSITHOCTH
MOYKHO IIPUMEHSTH TOJBKO K TAKUM MOJIEJSIM pealIbHBIX COOBITHM, B KOTOPBIX BCE UCXObI
ABIIIFOTCS PABHOBO3MOKHBIMM.

6. [ToBTOpenue. (29 )

[ToBTOpenue, 0600IIEHNE U CUCTEMATH3ALMsI 3HAHUM, YMEHUI 1 HABBIKOB 3a KypC

anreOpbl OCHOBHOM 00111e00pa30BaTEIbHON IIIKOJIHI.

9 k1acc reomerTpust
(2 yaca B Hees0, 68 YacoB)

1. lToBTOpeHue Kypca reomeTpuu 8 kiace (2 4.)

2. BexTopnl (12 4)

[Tonsatne BekTopa. PaBeHcTBO BekTOopoB. CllO’)kK€HHME H BBIYMTAHHE BEKTOPOB.
YMHOXKEHHE BEKTOpa Ha uucio. PasnoxkeHue BeKTOpa IO JBYM HEKOJUIMHEAPHBIM
BEKTOpaM.

HayuuTh yuanmxcsi BBITIOJHSATH JEMCTBHUS HaJl BEKTOpaMH KakK HarpaBJICHHBIMU
OTpPE3KaMH, 4YTO BaXXHO [UIS TNPUMEHEHHUS BEKTOPOB B (DM3HKE; TMO3HAKOMUTH C
UCIOJIb30BaHUEM BEKTOPOB M METO/Aa KOOPAMHAT MPHU PELIEHUH T'€OMETPUYECKUX 3a/1ay.

BCKTOp ONpCACIICTCA KaK HaHpaBHGHHBIﬁ OTPEC30K U I[CﬁCTBPIfI Haa BEKTOpaMHu BBOISATCA



TaK, Kak 3TO MPUHATO B (U3MKE, T. €. KaKk JACHCTBHS C HaNpaBJIEHHBIMH OTpPE3KaMHU.
OcHOBHOE BHMMaHHE JIOJDKHO OBITh Y/AEJICHO BBIPAOOTKE YMEHHUI BBIMOJHATH OMEpaliu
HaJl BEKTOpaMH(CKJIapIBaTh BEKTOPHI MO MpaBHJIaM TPEYroJibHUKA M MapajuiejorpaMmma,
CTPOUTH BEKTOp, PaBHBIA PA3HOCTH JBYX JAHHBIX BEKTOPOB, a TAK)K€ BEKTOp, PaBHBIN
IIPOU3BEJICHUIO JAHHOI'O BEKTOPA Ha JAHHOE YHUCIIO).

Ha npumepax mnoka3biBaeTcsi, KaK BEKTOPbl MOTYT NPUMEHSTHCS K PELICHUIO
reoMeTpuueckux 3amad. JemoHcTpupyercs 3(GGEKTUBHOCTh MPUMEHEHUS (OpMyN is
KOOpPJMHAT CEpPEAMHbl OTPE3Ka, PACCTOSHUS MEXIY JABYMsS TOUYKAMH, YpaBHEHHI
OKPY>KHOCTH U TPSAMOM B KOHKPETHBIX T'€OMETPHUECKUX 3a7adax, TEM CaMbIM JaeTCs
MIpEICTaBIICHNE 00 NU3YYCHUHN T€OMETPUUECKUX (PUTYP C MMOMOIIBIO METOJIOB AJIT€OPHI.

2. Metoa koopaunar (10 4.)

Koopaunatel Bektopa. [Ipocreimme 3a1aun B KOOpAUMHATAX. Y PaBHEHUS OKPYKHOCTH
1 npsimoii. [IpyuMeHeHne BEeKTOPOB M KOOPAMHAT IPU PELLICHNUH 33/1a4.

Pacmpute U yriryOuTh HpPECTABICHUS YYALIUXCS O METOJE KOOPAWHAT, Pa3BUTh
YMEHHE TPHUMEHATh anreOpandyecKuii ammapar MpH PEUIeHHH TEeOMETPUYECKHX 3aiad.
VYuyaruecs: J0OJKHBI YCBOUTb, YTO MPAKTHYECKOE MPUMEHEHNE METO/1a KOOPIMHAT COCTOUT
B TOM, 4YTO BBOJAWTCS MOIXOAAIIMM OOpa3oM MpsSMOYrojibHas CHUCTeMa KOOpAMHAT,
YCIIOBUE 3aJla4yM 3aIllMChIBAECTCS B KOOPAMHATAX W Jlajee pelIeHHe 3a7auyd MPOBOJUTCS C
HOMOIILBIO AJIreOpanvecKrX BHIUMCIICHUM.

Ha mnpumepax moka3pIBaeTcsi, Kak BEKTOPhl MOTYT TPHUMEHSATHCS K PEIICHHIO
reoMeTpuyeckux 3anad. JemoHctpupyercs 3>)(PEeKTUBHOCTh TpUMEHEHUs (HOpMyIl ISt
KOOpIMHAT CEepEeNuHBl OTpe3Ka, PACCTOSHHUS MEXKIY JABYMS TOUYKaMH, YypaBHEHHUU
OKpPY>KHOCTH W TIPSIMOMl B KOHK-PETHBIX T€OMETPHUYECKHX 3a/adax, TeM CaMbIM JaeTCs
MIPEICTaBICHNE 00 H3yYEeHUH TEOMETPUUECKUX (PUTYP C TIOMOIIBI0 METOJIOB aIreOphl.

3. CoOoTHOIIEHHUSI MEKIY CTOPOHAMM M YIJIaMH TpeyrojibHuka (14 4.)

CuHyc, KOCMHYC M TaHTEHC yrja. TeopeMbl CHHYCOB M KOCHMHYCOB. Perienue
TpeyrodbHUKOB. CKaJsipHOE€ TMPOM3BEACHUE BEKTOPOB U €ro IpUMEHEHHE B
reOMETPUYECKUX 33]]auax.

Pa3BuTh yMeHHE ydanuxcsi MpUMEHSITh TPUTOHOMETPUUECKUH anmnapaT Ipy pelieHun
reOMETPUYECKUX 3a]1ay.

Cunyc u kocunyc jrob6oro yria ot 0° go 180° BBOASTCS ¢ MOMOIIBIO €IUHUYHOU



MOJTYOKPYHOCTH, IOKa3bIBAIOTCSI TEOPEMBI CHHYCOB M KOCHHYCOB U BBIBOJIMTCS €IIE OJIHA
dbopMysa mIomaay TPEyrobHUKA (TI0JI0BUHA MPOU3BEACHUS JABYX CTOPOH HAa CHHYC yIJia
MEXIY HUMH). DTOT anmapar MpUMEHSIETCs K PEIICHUIO TPEYTOJIbHUKOB.

BBonutcs ckansipHoe MPOU3BEACHUE BEKTOPOB (MPOM3BEICHUE MJIMH BEKTOPOB Ha
KOCHHYC yIJla MEXAy HUMH). PaccMaTpuBaroTCsi CBOMCTBA CKaJIsIPHOTO MPOU3ZBEACHUS U
€ro NMPUMEHEHUE MPU PEUICHUA T€OMETPUYECKUX 3a]1ay.

OcCHOBHOE BHUMAHHE CJIEIYET YACIUTh BRIPAOOTKE MPOUYHBIX HABBIKOB B MPUMEHEHUHU
TPUTOHOMETPUUYECKOTO anmapara Mpyu pelieHUA TE€OMETPUUECKUX 3a/1a4.

4. InuHAa OKPYKHOCTH ¥ IWIomaab kpyra (124.)

[IpaBwiibHBIE MHOTOYTOJBHUKU. OKpPYXHOCTH, OINUCAaHHAS OKOJIO IPABHIBHOTO
MHOI'OYI'OJIbHUKAa W BIIMCAaHHAas B Hero. llocTpoeHue MpaBUWIBHBIX MHOIOYT'OJIBHUKOB.
Jlnmuna okpyxxHocTu. [Imomans kpyra.

Pacmputh 3HaHHME ydalmmMxcsi O MHOTOYTOJIbHUKAX; PACCMOTPETh MOHSTHS JJIMHBI
OKPYKHOCTH Y TUIOMIAAM Kpyra U (GopMyJIbl JUII UX BBIMUCIICHHS. B Hauane TeMbl maeTcs
OMpeJIeiCHUe TMPaBUIBHOTO MHOTOYTOJBHUKA U PacCMaTpUBAIOTCS TEOPEeMbl 00
OKPYKHOCTSIX, OIIMCAHHOM OKOJIO MPABUIILHOTO MHOTOYT'OJIbHMKA U BIIMUCAHHOM B Hero. C
MIOMONIBI0 OINMMCAHHOW OKPY>KHOCTH PEIIAIOTCS 33Jadyd O IOCTPOCHUU NPABUIILHOTO
IECTUYTOJbHUKA U IPABUIILHOTO 2N-yTOJBHUKA, €CJIA JJaH MTPABUIIbHBIN N-YTOJIbHUK.

@opMyIIbl, BBIPAKAIOIMIME CTOPOHY MPABWJIBHOTO MHOTOYTOJBHUKA W PAINYC
BIIMCAHHOM B HEro0 OKPYKHOCTH 4Y€pe3 paJnyC OMUCAHHOM OKPY>KHOCTH, WCIIOJB3YIOTCS
npu BbIBoAE (HOpPMYJ JUIMHBI OKPY)KHOCTH M IUIOMIAAW Kpyra. BwiBojm ommpaercss Ha
WHTYUTUBHOE TIPEACTABICHUE O TIPEAeiie: MPU HEOTPAHUYECHHOM YBEJIMYECHUM 4YHCIIA
CTOPOH TMPAaBWIBHOTO MHOTIOYTIOJIBHMKA, BIMCAHHOTO B OKPYKHOCTb, €r0 IEPUMETP
CTPEMUTCA K JUIMHE 3TOM OKPYKHOCTH, a IUIOLIAJb — K IUIOIIAJAN Kpyra, OTPaHUYEHHOTO
OKPY>KHOCTBIO.

5. ABuxenust (10 4.)

OTtoOpaxkenune miaockocTH Ha cebs. [lonstue nBxkeHus. OceBas M IEHTpaIbHAS
cummMmetpun. [lapamiensnsiil nepeHoc. [loBopot. HanoxxeHus 1 1BUKEHHUS.

[To3HaKOMUTH ydamuxcsi ¢ MNOHSITUEM JBHKEHHUS U €r0 CBOMCTBAMHU, C OCHOBHBIMHU
BUJIAMU JIBMDKEHHUH, CO B3aMMOOTHOIICHUSMU HAJIOKEHUW W JBWXKCHUU. JIBUKEHHE

IINIOCKOCTH BBOIUTCS KaK 0T06pa}KCHI/IC INIOCKOCTHU Ha 06651, COXpaHAomec pPacCTOAHNC



MEXTy Toukamu. [Ipyu paccMOTpeHMH BHIOB JBIKEHHI OCHOBHOE BHUMAHHE YIEISIETCS
MMOCTPOCHUIO O00pa30B TOUYEK, TMPSMBIX, OTPE3KOB, TPEYrOJLHUKOB TPH OCEBOH U
[ICHTPAJIbHOH CHUMMETpPHSX, TMapajuleIbHOM TepeHoce, moBopoTe. Ha addekTHhIX
MprMepax MOKa3bIBACTCs MPUMEHEHHUE JBIDKCHUN TIPHU PEIICHUH T€OMETPHUYECKUX 3aiad.
[TonsiTHE HAJIOXKEHUS OTHOCHTCS B JAHHOM Kypce K YHCIy OCHOBHBIX TOHSATHH.
JlokasbIBaeTCsl, YTO TIOHSATHS HATIOKCHUS M JIBMKEHUS SIBIISTIOTCS] SKBUBAJICHTHBIMU: JTI000E
HAJIOKCHHUE SIBIISICTCS JBMYKCHHEM IUIOCKOCTH M 00patHO. M3ydeHne moka3aTeiahcTBa HE
SBIISICTCS O0S3aTENBLHBIM, OJHAKO CJIEAYeT PAaCCMOTPETh CBS3b TMOHSATHA HAIOXKEHUS U
JIBUKCHUS.

6. O06 akcuomax reomerpun (24.)

Jlatb Oosiee mIyOOKOE TIPEJACTABIEHUE O CHUCTEME aKCUOM IUIAHUMETPpUU U
aKCHOMAaTUICCKOM METOJIC.

becena o0 akcuomax reomerpuu. B naHHON Teme paccKasbIBae€TCs O Pa3IMYHBIX
CUCTEMax aKCHOM T'€OMETPHH, B YACTHOCTH O PA3JIMYHBIX CIOCOOAX BBEACHUS TMOHSTHUSA
paBeHCTBa (uryp.

7. IloBTOpenne. Pemenue 3axa4q (6 4.)

[ToBTOpeHue, 0000IIEHNE U cUCTeMaTU3allisl 3HAHWM, YMEHUM U HaBBIKOB 3a KypC

reoMeTpuu 9 kiacca.



TemaTnyeckoe NIIAHUPOBAHUE

[Ipenmer «Matematuka» B [BOY OOILI Ne 9 uzyuaetcs ¢ 5-ro o 9-if kjacc B Buje
CIeAYIOIMX y4eOHBIX KypcoB: 5-6 kiacc «Maremarukay, 7-9 knacc - «Anrebpa» u
«I'eomeTrpusy».

[To mporpamme «Matematuka. COOpHHUK pabouux mporpamm. 5-6 kmaccel. YMK
H.A. Bunenkuna: mocobue ais yuutesed oOimieoOpa3oBar. opranmu3anuii» (coct. T.A.
BypmuctpoBa) Ha uzyuenue kypca «MaTtemaTuka» B 5-6 kinaccax orBeeHo 340 yacoB B
roJ.

[Io nporpamme «Paboume nporpammel. Ilpenvernas nunus ydeOHukoB FHO.H.
MakapeiueBa u JAp. 7 Kjacc: mocoOue sl yduTened o01ieo0pa3oBaTeIbHbIX
opranuzanuit» (coct. H.I'. Munatok) Ha u3yuenue kypca «Anredpay» orseneno 102 gaca
B TO/I.

[To nporpamme «['eomerpusa. COopHuK pabouux mporpamm. 7 kiacc» (coct. T.A.
BypmuctpoBa) Ha uzydenue kypca «I'eomerpusi» oTBeieHO 68 4acoB B roj.

Bcero mo mporpamme Ha u3yuyeHue mnpeaMera «Marematuka» B S5-7-X Kiaccax
orBeieHo 510 yacos

[Io yuebnomy mnnany B ['BOY OOII Ne 9 nHa wu3yueHue npeamera
«Maremaruka» B 5-7 kiaccax Takxke orBeaeHo 510 yacos.

OO611ee KOJIMYECTBO YPOKOB B HEJIENIO ¢ 5 1o 7 kiace cocrasiser 15 gac (5-6 kimacc
- 10 5 4acoB B HeJEeNto, 7 Kilacc - ainredpa nmo 3 yaca B HEJE0, TEOMETPUS 1Mo 2 yaca B
HEJIETII0).

Pacrnipenenenue yueOHOro BpeMeHu ¢ 5 1o / Kjiacc NpeCcTaBiIeHO B TabJIULIE.

Knaccer [IpenmeTs MaTeMaTUYECKOTO IUKJIA KonnuectBo yacoB
5 MaremaTnka 170
6 MaremaTnka 170
7 Matemaruka (Anrebpa) 102
Matemaruka (I'eomeTpusi) 68
Bcero 510




Y4ueOHO-TeEMATHYECKH TUIaH

S KJacc
No [Inanupyemoe
i Tema KOJIHNYECTBO
4acoB
1. IToBTOpEHUE 5
2. HarypanpHbic uncna 16
3. Cno)keHHe U BRIYMTAHUE HATYyPAJTbHBIX YHCET 21
4, YMHOKEHHUE U JIETICHHE HATYPAIBbHBIX YUCEIl 23
5. [Imomaau u 00 bEMBI 13
6. OOBIKHOBEHHBIE JIPOOH 22
7. Hecstuunbie Apoou. CiokeHne U BBIYUTaHHUE 15
JECATUYHBIX IpoOeit
8. YMHOKEHHUE U JIETICHUE JECATUYHBIX IpoOei 26
9. WNHCcTpyMEHTBI 17151 BBIYMCIIEHUN U U3MEPEHUI 18
10. IloBTOpEeHHE 11
HUTOI'O: 170
YueOHO-TeMaTHIEeCKHUil TIaH
6 Kiacc
Neri/m Tema [Inanupyemoe
KOJIMYECTBO
4acoB
1. IToBTOpEHUE &)
2. JlenmumocTs uncen 18
3. CrnoxxeHue v BeIUMTaHKE Ipo0Oeii ¢ pa3HbIMU 20
3HAMCHATEIISIMU
4, YMHOXEHHUE U JIeJIeHHEe 0OBIKHOBEHHBIX JIpo0ei 29
o. OTHOIIIEHHS ¥ POTOPLIUU 19
6. IToJI0)KUTENbHBIE U OTPUIIATENILHBIC YHCIa 13
1. CnoxeHre U BEIYMTAaHUE MOJOKUTEIbHBIX U 11
OTPHUIIATEIILHBIX YHCET
8. YMHOXKEHHE U ICJICHUE TTOJI0KUTEITBHBIX U 12
OTPHUIIATEIIHHBIX YHCEIT
Q. Penienue ypaBHEHUi 15
10. KoopauHartsl Ha MJIOCKOCTH 13
11, [ToBTOpEHUE 15
HUTOI'O: 170




Y4ueOHO-TeEMATHYECKH TUIaH

7 kiacc anredpa

[Inanupyemoe
Ne ni/m Tema KOJIMYECTBO
JacoB
1. IToBTOpEHUE 5
2. I'maBa |. Beipakenns. ToxaecTBa. Y paBHEHUS. 23
3. I'maBa I1. ®ynakiyn. 12
4, ['naBa Ill. Cremnens ¢ HaTypaJIbHBIM TTOKa3aTesieM 11
5. I'naBa IV. MHoOro4s1€HBI 13
6. ['maBa V. @opMyibl COKPAIIEHHOTO YMHOXKEHUS 18
7. I'naBa VI. CucreMsbl TMHEHHBIX YPAaBHEHUH 14
8. IToBTOpEHME 6
HUTOI'O: 102
7 KJ1acc TEOMETPHS
[Lmanupyemoe
Ne /i Tema KOJIMYECTBO
4acoB
1. HauanbHble reoMeTpryecKre CBEICHUS 41
2. TpeyronbHuku 18
3. [TapasinenbHble MpsiMbIe 13
4, CooTHOIIIEHUST MEKTy CTOPOHAMH M YTJIaMU TPEYTOTbHHUKA 20
5. HToroBoe moBTOpeHME 6
6. IToBTOpenue. Pelienue 3agau 5
Umoeosas konmponvras paboma 1
HUTOI'O: 68

[To mporpamme «PabGoume mnporpammel. I[lpenmernass nuHusS ydeOHukoB FO.H.

MakapbiueBa u ap. 8 Kiacc:

nocodue sl  yduTened o001eo0pa3oBaTeIbHBIX

opraau3zaiuit» (coct. H.I'. Munniok) Ha u3yuenue Kypca «Anredpa» orseaeHo 102 gaca

B roJ1 (3 yaca B HEJIEJIO).

[To nporpamme «Paboune nporpammel. IlpenmerHass nuHus ydeOHukoB FO.H.

MaxkapbiueBa u ap. 9 Kkjacc:

nocobue s yuuTened 001eo0pa3oBaTeIbHbBIX

opranuzanuit» (coct. H.I'. Munaiok) Ha uyuenue kypca «Anredpa» orsegeHo 102 gaca

B roj (3 4yaca B HEJIEIIO).




[To mporpamme «I'eomerpusi. CoopHUK pabouux mporpamm. 8 kiacc» (coct. T.A.
BypmuctpoBa) Ha u3yueHue kypca «l'eomerpusp» orBeneHo 68 dacoB B roa (2 yaca B
HEJIEJIIO).

[To mporpamme «I'eomerpusa. CoopHuK pabouux mporpamm. 9 kmacce» (coct. T.A.
BypmuctpoBa) Ha u3yudeHue kypca «l'eomerpusi» otBeAeHo 68 yacoB B rox (2 yaca B
HEJIENI0).

Bcero mo mporpamme Ha wuzydenue mnpenmera «Martematuka» B 8-9 kiaccax
orBeneno 340 gyacos B roj.

[To yuebnomy mmany B 'BOY OOIII Ne 9 nHa u3yuenue npeamera «MaremaTtrnka B 8-
9 kmaccax orBeneHo 408 vaca B ron (anreOpa mo 4 gaca B HEIEI0, TEOMETPHS 110 2 Jaca
B HEJISTIIO).

Pacnpenenenue yue6Horo Bpemenu B 8-9 kiaccax npeAcTaBieHo B TaOIMLIe.

Kinaccer [IpenMeTsl MaTEMAaTHYECKOTO LUK KommuecTBo uacos
8 Marematuka (Anredpa) 136
Matemaruka (I'eomeTpusi) 68
9 Matemaruka (Anrebpa) 136
Matemaruka (I'eomeTpusi) 68
Bcero 408

V4eOHO-TEMAaTHYECKUH TUIaH

8 kimacc anrebpa

N ITo IL1nanupyemoe
) Tema nporpamMmme KOJIM4€eCTBO
n/n
(4yacoB) 4acoB
1. ParmonansHbIC 1pOOH 23 30
2. KBagpartneie kopHH 19 26
3. KBagpartneie ypaBHEHHS 21 33
4. Hepasencrtaa 20 22
5. CreneHsb ¢ 1EI6IM [TOKa3aTEIEM. 11 13
DJIEMEHTHI CTATUCTUKH.
6. IToBTOpeHue 8 12
HUTOI'O: 102 136




8 kJacc reomeTpus

No Io ILnanupyemoe
) Tema nporpamMmme KOJIMYECTBO
n/n
(4acoB) 4acoB
1. YeTpIpeXyroabHUKN 14 14
2. [Tmomane 14 14
3. [TonoOHBIEC TPEYTOJBHUKU 20 20
4, OKpy)HOCTb 16 16
5. [ToBTOpEHUE 4 4
NTOI'O: 68 68
9 knacc anrebpa
No IIo Iliianupyemoe
- Tema nporpamMmme KOJIM4€eCTBO
n/n
(4acoB) 4acoB
1. CaoiictBa ¢ynkiuid. Kpaapatnunas
byHKIHS 22 29
2. VYpaBHEHUs U HEPABEHCTBA C OJTHOM
MepEMEHHOMN 14 20
3. VYpaBHEHUS 1 HEPABEHCTBA C IBYMS
MIEPEMEHHBIMM. 17 24
4, Apudmernueckas 1 reoMmeTpruecKas
MIPOTPECCHUS. 15 17
5. DneMeHThl KOMOMHATOPUKU U TEOPUHU
BEPOSITHOCTEH 13 17
6. IToBTOpEeHue 21 29
NTOI'O: 102 136
9 knacc reomeTpus
No ITo ILnanupyemoe
- Tema nporpamMmme KOJIM4€eCTBO
n/n
(4acoB) 4acoB
1. IToBTOpEeHue Kypca 8 kinacca 2 2
2. BexkTtopsl 12 12
3. Meton kooparHAT 10 10
4, CooTHOILIEHUST MEXKIY CTOPOHAMHU U
yriamu TpeyrojibHuka. CkanspHoe
IPOU3BEICHUE BEKTOPOB. 14 14
5. JImHa OKPYKHOCTH M TUIONIAb KpyTa 12 12
6. JBrKeHUs 10 10
7. 006 akcromax TIAaHUMETPUHU 2 2




8. IToBTOpenue. Pemenue 3amay. 6 6
Hroro: 68 68

O6pazoBarenbHast AestenbHocTh B ['BOY  OOIINe 9 ocymectBisieTcs 110
TpUMeCTpaM, IOATOMY H3ydeHHe Tmpeamera «Marematuka» B 5-9 kiaccax Oyner

MPOXOJIUTH B CICTYIOIIEM PEKUME:

[Tpeamet KosnuecTBo 4acoB B

HEJIEITIO UMECTP roj
I 1 Il
50 55 65 170
50 95 65 170
30 36 36 102
20 24 24 68
40 45 51 136
20 23 25 68
40 45 51 136
20 23 25 68

Maremartuka, 5 xiacc
Marematuka, 6 Kiacc
Anrebpa, 7 Kiacc
['eomeTpust, 7 kitace
Anrebpa, 8 kiacc
['eometpus, 8 kiacc
Anrebpa, 9 kiacc
['eomeTtpus, 9 kimace

NN (NW| oo

PabGouas mporpamma mo mpenmetry «MaremaTuka» B 5-9 kiaccax paccyuTaHa Ha

714 yacoB B roji, B TOM YHUCJIE, IJIs1 TPOBEACHUS:

Bug pabor MartemaTunka
TPUMECTP ToJ
I ] i

KonTtpomnsabie paboThl, 5 Kace 3 5 6 14

KouTtponbsHbie paboThl, 6 Ki1ace 3 14

KonTtpombnslie paboTsl, 7 Ki1ace 2 10

(anrebpa)

KonTponbhbie paboThl, 7 Ki1acc 1 2 3 6

(reomeTpus)

KoHTposbHbIE paboTHI, 8 Ki1ace 2 4 4 10

(anire6pa)

Kontponbabie paboThl, 8 Kiacc 1 2 2 3)

(reomeTpusi)

KontposnbHbie paboTtsl, 9 kiacc 2 3 3 8

(anire6pa)

Kontponbnbie paboTsl, 9 kimacc 1 2 2 5

(reomeTpusi)




