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YueOHasi nporpaMMa 1o MaTeMaTuke 1Js S — 9 KiaccoB
HosicHuTeAbHASA 3aNMCKa
PabGouyas nporpamMmma no maremMaTuke s S-9xkj1accoB 001e00pa3oBaTeILHOM IIKOJIbI

COoCTaBJICHA HA OCHOBE:

e (enepanpbHOro rocyaapCcTBEHHOTO 00Pa30BaTEIHLHOIO CTaHAAPTA OCHOBHOI'O OOIIETr0O
00pa30BaHMs C yUeTOM KOHILIETIIIUY MaTeMaTUYeCKOro 00pa3oBaHus U OPUEHTUPOBaHA Ha
TpeOOBaHUS K pe3yibTaraM 00pa3oBaHUs, COACPKAIIUMCS B OCHOBHOM 00pa3oBaTebHON
nporpamme ocHoBHOro o61iero oopazoBanus ' bOY COII Nel «OL» um. B.1.®okuna c.
Bosburas I'mymmuua.

e [porpaMmbl 0011€00pa3oBaTENbHBIX YUpexkIeHuH. MaremaTuka. 5-6 Ki1acchl:
cocraButenu: B.1 XKoxos u T.A. bypmuctposa.(M.: [Ipocsemenue. 2018 r.)

e cOopHUKa pabOYMX MPOrpaMM JUIst 0011e00pa30BaTeIbHBIX yupexaeHui «I'eomerpus» 7- 9
kiace.nmox penakuueit T.A. Bypmuctposoii (M., IIpocsemenue,2018 r).

® [PUMEPHOTO temaruueckoro IuianupoBanus 1no YMK  T.A. BypmucrpoBoii.
(UzpatenscTBo M. «IlpocBemenue»,2018 r.)

e [Iporpammsl 0011€00pa3oBaTenbHbIX yupexaeHui. Anredpa 7-9 xkiaccel. CoCTaBUTEINb:
T.A. bBypmucrposa. (Mocksa «IIpocsemenue» 2018 r.)
PaGouas mporpamma OpreHTHpPOBaHA HA yUCOHHUKHU:

1. Maremaruka — 5 B 2x yactsx. H.S. Bunenkun, B.W. XKoxos, A.C. YUecnokos, C.U. IlIBapudypxa,
M., «MO1l Muemo3sunay, 2020
2. Maremaruka -6 B 2x dactsx . H.5l. Bunenkun, B.U. XXoxos, A.C. YUecnokos, C.U. lIBapuidoyp,
M., «MIOLl Muemo3sunay, 2021

3. Amanacau JI.C., Bymyszoe B.®., Kaoomyes C.b., [losnax 2.1., U.H. FOouna. I'eometpus.7-9

KJIaCChl: YUeOHHK 7151 0011e00pa3oBaTeabHbIX yupexaeHuid — M.: [Ipocsemienue, 2022r.

4. Anrebpa: YueOHuk Ui 7 kiacca obuieoOpaszoBarenbHbIX yupexaeHuit / F0.H. Makapebrues,
H.I'. Munatok u np.; nox pea. C.A. Tenskosckoro. M.: [Ipocsenienue, 2020.

5. Anrebpa: YueOHuK ans 8 Kiacca oOuieoOpazoBaTenbHbIX yupexaenuil / FO.H. Maxkapebrues,

H.I". Munatok u ap.; nox pen. C.A. TemsikoBckoro. M.: IIpocsemienue, 2021.

6. Anrebpa: YueOHMK 115 9 Kiacca obOuieoOpa3zoBarenbHbIX yupexaenuil / FO.H. Makapeiues,

H.I". Munarok u ap.; mox pen. C.A. TemsikoBckoro. M.: IIpocsemienue, 2022.

7. Aunaktuueckue marepuansl. 7, 8, 9 knaccsl. ABTopsl: 3BaBuu JI.U., Ky3nenosa JI.B.,
Cysoposa C.b. (7 knacc); XKoxos B.U., Maxkapsrues 10.H., Munarok H.T'. (8 kmacc); Makapsiues
O0.H., Munmtok H.T'., Kpaitnesa JI.b. (9 knacc). Mocksa, «IIpocsemienue», 2020 r

8. Tematuueckue tectol. 7, 8, 9 knaccel. ABTopsl: dynuuisin 1O. I1., Kponrays B.JI. Mockaga,
«IIpocsemenue», 2020 r

B He#l Takke YYMTBIBAIOTCH OCHOBHBIC MJIeH M MoJoxeHus IIporpammbl pasBuTHA M
¢GopMupoBaHNsl YHUBEPCAJIbHBIX YUEOHBIX el CTBUI 1JI OCHOBHOIO 00111ero 00pa3oBaHus,
KOTOpasi o0ecnmeuynBaeT (OpMHpPOBAHHE POCCHIICKON TIPaKAAHCKONH MICHTHYHOCTH
KOMMYHHMKATHUBHBIX KAa4eCTB JIMYHOCTH U CHOCOOHOCTH K (OPMHPOBAHUIO KJIIOYEBOM
KOMIIETEHTHOCTH «YMEHHE YYUThCH».

MatemaTuka SBJISETCS OJJHUM M3 OCHOBHBIX, CHCTEMOOOPA3YIOIINX MPEIMETOB MIKOJIBHOTO
oOpa3oBanus. Takoe MECTO MaTEMAaTHUKH CPEIU HIKOJIBHBIX IPEIMETOB 00YCIOBIUBAET U €€
0CO0YI0 POJIb C TOUKH 3PEHHSI BCECTOPOHHETO Pa3BUTHSI TMYHOCTH ydauuxcs. [Ipu stom
KOTHUTHBHASI COCTABIISAIONIAs JAHHOTO Kypca MO3BOJIIET 00ECeunTh KaKk TpeOyeMbli
TOCYAAapCTBECHHBIM CTaHAAPTOM H€06XOJII/IMBII\/II YPOBCHB MaTeMaTHIeCKOHN IoAT0OTOBKU, TaKHU
MTOBBIIIICHHBIAYPOBEHB, IBJISIOIIANCS I0CTATOUHBIM I YTITYOJICHHOTOM3YICHUS TIPS IMETA.
BmecTtecremoueBUIHO, YTONONOKEHUECOOyUeHUEeMITpeaMeTy«MaTeMaTHKa»BOCHOBHOM IIKOJIe
TpeOyeT Kk cebe camoro cepbE3HOT0 BHUMAaHUs. AHAIU3 COCTOSIHUS MPETOJaBaHuUs
CBHUICTCIILCTBYCT, YTO IIKOJIa HC ITIOJIHOCTBIO obecrieynBaeT (I)YHKI_[I/IOHaJIBHyIO T'paMOTHOCTb
y4amuxcsl.

B OCHOBY HaCTOSIH_[eﬁ mporpaMmsal MOJOKCHBI ICAATrOTUICCKUC U TUAAKTHICCKUC
MMPUHIUIIBI BApUATUBHOTI'O pa3BHUBAIOIICTO O6pa3OBaHI/I$I, U COBPCMCHHBIC TUAAKTHUKO-
MICUXOJIOTMYECKHUE TEHICHIINH, CBSI3aHHbIE C BAPHATUBHBIM Pa3BUBAIOLIUM 00pa30BaHUEM U



tpeboBanusimu OI'OC.

A. JINYHOCTHO OPHEHTHPOBAHHbIC NPUHIMIBI: IPUHIUI aJaITUBHOCTH; IPUHIINII
pa3BUTHSL; IPUHLUI KOM(OPTHOCTH IIpoLecca 00ydeHuUs.

b. KyabTypHO oprieHTHpPOBaHHbIe NPUHIMIBI: IPUHIIUI LIETIOCTHOM KapTUHBIMUPA;
IPUHIMI HEIOCTHOCTH COJIePKAaHUsI 00pa30BaHUs; IPHHLUI CUCTEMATUYHOCTH; IPUHIIHIT
CMBICJIOBOT'O OTHOIICHHS K MUPY; IPHUHIIUIT OPHEHTUPOBOYHON (PYHKUIWH 3HAHUHN; TIPUHIIUIT
OIOpPBI Ha KYJIbTYPY KaK MUPOBO33PEHUE U KaK KyJIbTYPHBIICTEPEOTHII.

B. /lesiTe 1bHOCTHO OPMEHTHPOBAHHbIE MPHUHIMIIBI: TPUHIMIT 00Y4YEHHUS eATEIbHOCTH;
IPUHIUI YIIPABJIAEMOTO Mepexoia OT AeSITeIbHOCTH B y4eOHOW CUTYalluU K JAESTelIbHOCTH B
KU3HEHHOM CUTYyallK; IPUHLUI [1epexo]a OT COBMECTHON yueOHO-1103HaBaTEIbHOM
JESITEIbHOCTH K CAMOCTOSATENIBHOM JeSITEIbHOCTH yyallerocs (3o0Ha Onurkaiiero pa3BuTHs);
IPHUHIUII OLIOPBI HA IIPOLIECCHI CIIOHTAHHOTO PAa3BUTHSL; IPUHLUI (HOPMHUPOBAHUS MOTPEOHOCTH B
TBOPYECTBE U YMEHUNUTBOPUYECTBA.

MatemaTtndeckoe 00pa3oBaHue SBIAETCS 00A3aTEILHON U HEOTHEMIIEMON YaCThIO 00IIEero
00pa3oBaHUs Ha BCEX CTYMEHIX MKOMbl. OOyueHne MaTeMaTHKe B OCHOBHOM IIKOJIE HATIPABICHO HA
JOCTH>KEHUE CIENYIOIUX Yenell:

1) 6 nanpasnenuu AUYHOCMHOLOPA3EBUMUSL.

» ®opmupoBaHue IPEICTABICHUI 0 MaTEMaTHKE KaK YacTH O0LIEYeTI0BEYECKON KYIbTYPBbI, O
3HaYMMOCTH MaTEMaTHKH B Pa3BUTHH LUBUWIN3ALUU U COBPEMEHHOI000IECTBA;

* Pa3BuTHE JOrMYECKOr0 U KPUTUUECKOTO MBILIUIEHUS, KYJIbTYphl PEUH, CHOCOOHOCTH K
YMCTBEHHOMY3KCIIEPUMEHTY;

* @opMUpOBaHUE HHTEIUIEKTYaJIbHOWYECTHOCTH  MOOBEKTUBHOCTH,CIIOCOOHOCTH K
IIPEOJ0ICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 O0BIIEHHOTOOIIBITA;

e Bocitanue kauecTB TMYHOCTH, 00ECIIEYUBAIOIIUX COIIMAbHYIO MOOMIIBHOCTD,
CIOCOOHOCTh MPUHUMATH CAMOCTOSTEIbHBICPEIICHUS;

o ®OpMHUPOBAHUE KAYECTB MBIILJICHUS, HEOOXOIUMBIX JJIsl aAaNTallid B COBPEMEHHOM
MH(OPMALIOHHOMOOIIECTBE;

« Pa3zBuTHe nHTEpEeca K MaTEMaTHUECKOMY TBOPUYECTBY U MAaTEMAaTUYECKUXCIIOCOOHOCTENH;

2) 6 MemanpeOMemHOMHANPABTIeHUU.!

« Pa3zBuTue npencraBieHnil 0 MaTeMaTruke Kak (opMe OMUCaHUS U METOJIE TO3HAHUS
JeWCTBUTENLHOCTH, CO3/IaHUE YCIOBUM AJIsl MPUOOPETEHHSI IEPBOHAYAIBHOTO ObITA
MaTeMaTHYeCKOTOMOIETUPOBAHUS;

o ®opMupoBaHe OOIIMX CIIOCOOOB UHTEIIEKTYaIbHOM 1€ATEIbHOCTH, XapaKTePHBIX JUIS
MaTEeMaTHKH U SBIISIOLIMXCS OCHOBOM MO3HABATENbHOM KYJIbTYpbl, 3HAUUMOM JIIsl pa3IuYHbIX
cep JenoBevecKoi1eATeNbHOCTH;

3) 6 npeomMemHOMHANPABIEHUU.

e OBasieHne MaTEMAaTUYECKUMU 3HAaHUSIMU U YMEHUSIMU, HEOOXOUMBIMHU 151
MIPOAOIKEHHs 00pa30BaHUs, U3YUEHUS] CMEXHBIX AUCLUUIUINH, TPUMEHEHHS B TOBCEIHEBHOI
KHU3HU;

o Co3anue GpyHnaMeHTa AJisi MaTeMaTHUECKOro pa3BUTHA, (POPMHUPOBAHUS MEXAHHU3MOB
MBIIIJIEHHS], XapaKTEPHBIX JJIs1 MaTeMaTUYECKONIeATeIbHOCTH.

B opranuzaiumn yue6HO-BOCIIUTATEIBHOTO MPOLIECCca BAXKHYIO pOJIb UTPatoT 3a1aun. OHK
SIBJIIIOTCSI U LIENbIO, U CPEICTBOM 00yueHHs. BaxkHbIM ycl0BHEM MPaBUIILHON OpraHU3aluu
3TOTrO Mpoliecca ABISETCS BEIOOP pallMOHANIBHOM CUCTEMBI METOJIOB U IIPUEMOB O0yUCHHUS,
CHelU(pUKN peraeMbIX 00pa30BaTeIbHbIX U BOCIUTATEIbHBIX 33/1a4.

Ienbio u3ydyeHusi Kypca MaTeMaTuke B 5-6 Kiaccax siBJsieTcsl CHCTEMaTHYECKOE
pa3BUTHE MOHITHS YKCIIA, BRIPAOOTKAa YMEHUN BBIIOJIHATh YCTHO U MUCHMEHHO
apupMeTHUeCcKre JeHCTBUS HaJl YUCIIaMH, IEPEBOANTD MPAKTUUYECKUE 33/1a4l HA S3bIK
MaTEeMaTHKH, IOJrOTOBKA YYaIUXCsl K U3yYEHUIO CUCTEMAaTHYECKUX KYPCOB alredpsl U
reoMeTpud. Kypc CTpouTcst Ha MHAYKTUBHON OCHOBE C IIPUBJIEUEHUEM JIEMEHTOB JENYKTUBHBIX
paccyxaeHuii. B xone n3ydyeHus Kypca ydauuecsl pa3BUBalOT HaBbIKM BBIYMCICHHI C
HaTYpaJIbHBIMH YHCIIAMH, OBJIA/IEBAIOT HABBIKAMH ¢ OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMHU,
MOJIOKUTETIbHBIMU U OTPUIIATEIbHBIMU YHCIIAMHU, NTOJIYYAIOT MPEACTaBICHIE 00 UCIIOIb30BAHUU
OyKB JJIs1 3aIIICH BBIPQ)KEHUH M CBOMCTB apu(METHUECKUX ACHCTBU, COCTaBICHUH YPAaBHEHHIA,
MIPOIOJKAIOT 3HAKOMCTBOC F€OMETPUUYECKUMU MOHITUSIMH, TPUOOPETAIOTHABBIKA — MOCTPOCHHUS
reOMEeTPHUECKUX (HUryp.



Lenbio u3ydyeHus: Kypca MaTeMaTHKH B 7 - 9 Ki1accax siBJsieTCs pa3BUTHE
BBIYMCIIUTENBHBIX YMEHHUU 10 YPOBHS, IO3BOJISIOLIETO YBEPEHHO UCIIOIB30BATh UX MIPU
pELIEHNN 3374 MaTEMATUKU U CMEXHBIX IPEIMETOB, YCBOSHHE allrapara ypaBHEHUN U
HEPABEHCTB KaK OCHOBHOI'O CPEACTBAa MAaTEMaTUYECKOTOMOIETMPOBAHMS 331a4,0CYIIIECTBICHUE
(GyHKIMOHATBLHON MOATOTOBKHU HIKOIBHUKOB. Kypc XapakTepu3yeTcs MOBBIIIIEHUEM
TEOPETUYECKOr0 YPOBHS 00yUEHUsl, TOCTENEHHBIM YCUITUEM POJIU TEOPETHUECKUX 0000IIeHU 1
JeNYKTUBHBIX 3aKitoueHui. [IpukiaaHas HalpaBlIeHHOCTh paCKPbIBAET BO3MOXKHOCTh U3y4yaTh U
penaTh IPaKTUYECKUE 3a/1a4u.

Lenbio u3ydyeHusi Kypca reoMeTpum B 7-9 Kiaccax siBJsieTcsl CHCTEMaTHUYECKOE
U3Y4YE€HHE CBOICTB reOMEeTpUYecKuX (GUryp Ha IUIOCKOCTH, (pOpMHpOBaHHE MPOCTPAHCTBEHHBIX
MPEJCTAaBICHUA, pa3BUTHE JIOTHUECKOTO MBIIICHUS U MOAr0TOBKA ammapara, He00X0IMMOT0 JIJIs
M3y4YEHUs1 CMEKHBIX IUCLUMIUIMH U Kypca CTEpEOMETPUHM B CTaplIMX  Kiaccax. B ocHoBe

MOCTPOCHHS JJAHHOTO KYPC JIEKUT HJIes T'yMaHU3aIMHO00ydeH I, COOTBETCTBYIOIIAs
COBPEMEHHBIM IPEICTABICHUIM O IEJIAX IIKOJIFHOIr000pa30BaHUsI U yIENAI0asocodoe
BHHUMaHUE JIMYHOCTH YYEHHUKA, €M0 MHTEpecaM U CIIOCOOHOCTSIM.

[IpeiaraemMslii Kypc O3BOJISIET 00ECTIEYUTh (DOPMUPOBAHKE,KAK NPEOMEMHbIX YMEHUH, TaKk U
VHUBEPCAILHBIX YUeOHbIX Oelicmauli IKOJIBHUKOB, a TAKXKE CIIOCOOCTBYET JOCTUKECHHUIO
onpeaenéHubpx B0 @I'OC MTHYHOCTHBIX Pe3yNIbTaTOB, KOTOPHIC B JAIBHEHUIIIEMITO3BOJIAT YIAIAMCS
MPUMEHSTH MTOJTy4YEHHbBIC 3HAHUS M YMCHUS JJIs1 PEHICHUS Pa3IMYHBIX )KU3HCHHBIX 3a7a4.

OO0mas xapakTepucTHKa y4eOHOro npeamera «MareMaTuka

Hacrosimas nporpamma no MareMaTuke AJisi OCHOBHOM IIKOJIBI SIBJISIETCS JJOTUYECKUM
MPOAOJKEHUEM MTPOTPAMMBI JIJI1 HAYAJIbHOM IIKOJIBI U BMECTE C HEM COCTABIIAET OMMCAHUE
HEMPEepBIBHOIO Kypca MaTeMaTHKU ¢ 1-ro mo 9-ii kiacc 0611eodpa3oBaTeIbHON MIKOJIBL.

B ocHoBe coneprxanus 00yueHUs MaTeMaTUKE JISKUT OBJIAJCHUE YUaIlIUMUCS
CHEAYIOLIMMH BUJAMH KOMIIETCHIMN: NMPeAMEeTHONH, KOMMYHUKATHBHON, OPraHU3aALMOHHOH U
0011eKyJILTYPHOM. B COOTBETCTBUM C 3TUMH BUIAMH KOMIIETEHIIMN BBIJICIICHBI TJIABHBIC
COZIEPIKATENIBHO-1IEJIEBBIE HAIPABJICHUS PA3BUTHS YUaIUXCS CPEICTBAMU MPEIMETA
«Marematuka.

IIpeameTHass komnereHuus. [loampeaMeTHON KOMITETEHIIMEUTTOHUMAETCS
OCBEJIOMJIEHHOCTD IIKOJIBHUKOB O CUCTEME OCHOBHBIX MaTEMaTUYECKUX MPEICTABICHUN U
OBJIQJICHUE UMM HEOOXOIMMBIMH MTPEAMETHBIMH YMEHUSIMHU. DOPMUPYIOTCS CIIETYIONIIE
o0Opa3yrolne 3Ty KOMIETSHIIHIO MPECTaBICHUS: O MATEMATUIECKOM SI3BbIKE KaK CPE/ICTBE
BBIPAYKEHHSI MATEMaTUYECKUX 3aKOHOB, 3aKOHOMEPHOCTEN U T.1.; 0 MATEMaTUYECKOM
MOJEIUPOBAHUM KaK OJHOM U3 BaXKHBIX METOJIOB MO3HAHUSA MUpa. DOPMUPYIOTCS CIEAYIOIIUE
o0pa3zyromiue 3Ty KOMIETEHITUI0 YMEHHUS: CO3/1aBaTh MPOCTEHIITNE MAaTEMAaTHIECKHUE MOJICIIH,
paboTaTh ¢ HUMHU ¥ HHTEPIPETUPOBATH MOJIYUEHHBIE PE3YIbTAThL; IPUOOpPETATh U
CHUCTEMATHU3UPOBATh 3HAHUS O CIIOCO0aX PEIICHUS MAaTEMAaTHICCKUX 3a]1a4, a TAKKE IPUMEHSITh
9TU 3HAHUS U YMEHUS JUIS PELICHUS] MHOTHX KM3HEHHBIX 3a7a4.

KommyHnukaruBHasi komnereHuus. [1og KOMMyHHUKAaTUBHON KOMIIETEHITUEN TOHUMAETCS
c(hOpMHUPOBAHHOCTH YMEHUS SICHO U YETKO MU3JIaraTh CBOM MBICIH, CTPOUTH apTyMEHTUPOBAHHBIE
pacCcyXJIeHHsI, BECTH JUAJIOT, BOCIIPUHUMAs TOUKY 3pEHHs COOECeTHUKA U B TO KE BpEMs
nojiBeprasi €€ KpUTHIECKOMY aHAIIU3y, OTCTauBaTh (IIPU HEOOXOIUMOCTH) CBOIO TOUKY 3pEHUS,
BBICTpaMBasi CUCTEMY aprymMeHTaruu. GopMUPYIOTCs 00pa3yroIIre STYKOMIIETCHITUIO YMEHUS, a
TaK)Ke YMEHUS U3BIIEKaTh HH(POPMAIIHIO U3 PA3HOTO POJIa HICTOYHHUKOB, IPEOOPA30BhIBas €€ MpU
HE00XO0AUMOCTH B JIpyrue GopMbl (TEKCTHI, TAOIUIII, CXEMBI UT.]L.).

OpranusauuonHasi komnerenuus. [log opraHu3anmoOHHON KOMIIETEHIIMEN TOHUMAETCS
c(hOpPMHUPOBAHHOCTh YMEHUS CAMOCTOSITENILHO HAXOAWUTh M MPUCBAUBATH HEOOXOIMMBIE
YYaIUMCSIHOBBIE3HAHUS. DOPMUPYIOTCSCIICTYIONTHE00pa3yIOMNUEdITYKOMITE TCHIIMIO YMEHHUS:
CaMOCTOSITENTLHO CTaBUTh yueOHYIO0 3a/1auy (11elb), pa30uBaTh €€ Ha COCTaBHBIE YaCTH, HA
KOTOPBIX OyJIET OCHOBBIBAThLCS MpoIiecc €€ pelieHus, aHaTU3UPOBaTh PE3yNbTaTIeCTBYS,
BBISIBJISITH IOMYIICHHBIE OMTHOKU M HETOYHOCTH, UCTIPABIISTh UX U MPEACTABIAThH MOTYyYCHHBIN
pe3ynbTar B (hopMe, JIErKO JOCTYITHOM JJIsl BOCIIPUSTHS IPYTUXITIOACH.

OO0meKkyJbTypHas koMneTeHIus. [Tog oOmEKyTbTYpHON KOMIIETEHIINEH TTOHUMAETCS
OCBEJIOMJIEHHOCTb LIKOJIBHUKOB O MaT€MaTUKE KaK 3JIEMEHTE 0011e4eNIOBEYeCKON KyIbTYphI, €€



MECTE B CUCTEME IPYIUX HayK, a TAKXKe €€ pOJIM B pa3BUTUU IIPEACTABICHUN Y4EJI0BEYECTBA O
LIEJIOCTHOM KapTHHE MHupa. POpMUPYIOTCS CleAyIoMe 00pa3yIoye 3Ty KOMIIETEHIINIO
npeacTaBiIeHus: 00 ypOBHE pa3BUTHSI MATEMATHKH HA PAa3HBIX HCTOPHUECKUX ITAIaX; O BHICOKOH
IIPAKTUYECKON 3HAYMMOCTH MaTEMATUKH C TOYKH 3PEHUS CO3AAHUS U PA3BUTHUS MaTepUaAILHON
KYJIBTYpBI 4€JIOBEUYECTBA, a TAKXKE O BAXHON POJIM MAaTEMATHKH C TOYKHU 3peHUsI POPMHUPOBAHUHU
TaKMX BOKXHEUIINX YEPT JIMYHOCTH, KaK HE3aBUCUMOCTb M KPUTUYHOCTb MBILLUICHHUS, BOJIS U
HaCTOMYMBOCTb B JOCTVKEHUU LEIH U JIP.

Cooeporcanue mamemamuueckozo 00pa3o06anus B OCHOBHOH 11Koje (opMHUpPYETCs Ha
OCHOBE (DYHJITAMEHTAIBHOTO Spa MIKOJIBHOTO MaTeMaTHYeCKOro oopasoBanus. B mporpammeono
MPEJICTABIICHO B BHJIE COBOKYITHOCTH COJICP)KATEILHBIX Pa3eiioB, KOHKPETH3UPYIOIIUX
COOTBETCTBYIOIIHE OJIOKM (PYHAaMEHTAIBLHOTO SiApa MPUMEHUTEIFHO K OCHOBHOH HIKOJIE.
[Iporpamma periiamMeHTHPYET 00beM MaTepuaa, 00s3aTeILHOTO IS H3yYSHHS B OCHOBHOM
IIKOJIE, a TAKXKE JIaeT €ro paclpeesieHne MexX1y 5S—6 u 7—9kiaccamu.

CopepxaHre MaTeMaTHYeCKOro 00pa3oBaHMs B OCHOBHOM IIKOJIE BKITIOYAET CIEAYIOIIHE
pasmensl: apugmemuka, areedpa, GyHKYuU, 6eposmHocmy u cmamucmuka, ceomempus. Hapsmy
C 3TUM B HErO BKJIFOYEHBI JIBA JONOJHUTEIbHBIX PA3eNa: I02UKA U MHOICECMBA, MAMEMAMUKA 8
UCMOPUYECKOM pa3eumui, 9To CBSI3aHO C pealTu3alueil 1neeil 00IenHTeUIeKTyalbHOTO 1 001IIe-
KYJIBTYpHOTO pa3BUTHs yuyamuxcs. CouepKaHue Kaxaoro U3 3TUX pa3/ieJIoB pa3BOPAUNBAETCS B
COJIEPKaTEIIbHO-METOANYECKYIO JIMHHIO, IPOHU3BIBAOIYIO BCE OCHOBHBIE Pa3/€iibl CONEPKAHUS
MaTeMaTHYeCKOro o0pa3oBaHMsI Ha JAHHON CTYNEHHOOYUYEHUSI.

Conep:xanue pa3nena «ApupMeTHKA» CIY>KUT 0a30i U151 JAIbHEUIIIETO U3yYeHUS
yUYalIMMHCS] MATEMaTUKH, CIOCOOCTBYET PA3BUTHIO UX JIOTUYECKOTO MBIIIICHUS,
(hOpMHPOBAHNIO YMEHHS TI0JIH30BATHCS AJTOPUTMAMH, & TAKXKE TPHOOPETEHUIO IPAKTUICCKUX
HABBIKOB, HEOOXOIMMBIX B ITOBCEHEBHOM XU3HU. Pa3BuTHE MOHATHUS O YKCIE B OCHOBHOM ILIKOJIE
CBSI3aHO C pallMOHAJILHBIMU U UPPALMOHAIBHBIMU YHCIaMH, (OPMUPOBAHUEM ITEPBUYHBIX
MPEJCTABICHUN O JeMCTBUTENLHOM YKCIIe. 3aBEepIICHUE YUCIOBOM JTMHUHN (CUCTEMAaTH3aIs
CBEJICHMI O IEHCTBUTENBHBIX YUCIIAaX, O KOMIUIEKCHBIX YHCIIaX ), TAK JK€ KaK U 00Jiee CIOKHbIE
BOMpockl apudmetuku (anroput™ EBkiuaa, ocHOBHas TeopeMa apu(pMETUKH), OTHECEHO K
CTYTIEHH OOIIETO CPEeIHETO (IMOJTHOT0) 00pa30BaHUA.

Copep:xaHue pa3zesia «AJredpa» HanpaniIeHO Ha (OPMHUPOBAHUE Y yUALTUXCS
MaTEeMaTHYECKOro anrnapara Jjisi peleHHs 3a/1a4 U3 pa3HbIX pa3/ieOB MAaTEMaTUKH, CMEKHBIX
IIPEIMETOB, OKPYKAOLIEH peabHOCTH. SI3bIK anreOpbl MOAYEPKUBAET 3HAUEHUE MaTeMAaTUKU
KaK f3bIKa JUIsI IOCTPOSHMSI MAaTEMaTHUYECKUX MOJIEJIeH MPOLIECCOB U SIBICHUN PEaJIbHOTO MUPA.
B 3amaun u3yuenus anreOpbl BXOAAT TAKKe Pa3BUTHE AlTOPUTMHUECKOTO MBIIUICHHUS,
HE00XO0/IMMOr0, B YACTHOCTH, JUIsl YCBOEHMSI Kypca MHPOPMATHKH, OBJIa/ICHNS HaBbIKaMU
JeTlyKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanue CHMBOJIBHBIX (POPM BHOCUT crieU(UUECKUI
BKJIaJ] B pa3BUTHE BOOOPAKEHUS yUalIUXCs, UX CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.
B ocHOBHOI1 1IKOJIE MaTepual rpynnupyeTcs BOKPYT palliOHAIbHBIX BHIPAXKEHHI, a BOIIPOCHI,
CBSI3aHHBIE C UPPAITMOHAIBHBIMU BBIPAXKCHUSIMH, C TPUTOHOMETPUIECKUMH (PYHKITUSIMH U
peoOpa3oBaHUAMU,BXOATBCOICPKAHUEKYpCcaMaTeMaTHKMHACTApIIEHCTYIEHUOOyUeHUSB
LIKOJIe

Conepxanue paszaena « DyHKUMU» HALEJICHO HA MOTYYEHUE MIKOJIbHUKAMH KOHKPETHBIX
3HaHUHN 0 PYHKIIMU KaK BaKHEHIIIEH MaTeMaTHIEeCKON MOJIETH JJIsSI ONTMCAHUS U UCCIICAOBaHUS
pa3Ho 00pa3HbIX HpoleccoB. M3yueHne 3Toro marepuaia cnocoOCTBYET Pa3BUTHIO Y ydaluXcs
YMEHHUSI UCTI0NIb30BaTh Pa3INYHbIC SI3bIKM MAaTEMaTUKHU (CIIOBECHBIH, CUMBOJIMYECKUH,
rpaduyecKuii), BHOCUT BKJIaJ B ((OPMHUPOBAHKE MPEICTABICHHUA O POJIM MATEMATHKHU B Pa3BUTHH
LUMBUIIN3ALUHU U KYJIbTYPBI.

Paznen «BeposiITHOCTb M CTATHCTHKA» — 0053aTENIbHBIA KOMIIOHEHT IIKOJIBHOTO
o0Opa30BaHMsl, YCHJIMBAIOIINI €ro MPUKIaJHOe U MIPAKTUUYECKOE 3HaUeHHEe. DTOT MaTepHral
HEoOXOINM, MPEKIE BCEro, Ut (GOPMUPOBAHUS Y yUAIIUXCS (PYHKIIMOHAIBHOM IPaMOTHOCTH —
YMEHHI BOCIPUHUMATh U KPUTHUECKU aHATU3UPOBATh MHPOPMAIUIO, IPEACTABICHHYIO B
pa3nuuHbIX (hopMax, MOHUMATh BEPOSITHOCTHBINM XapaKTep MHOTHX peaIbHbIX 3aBUCUMOCTEH,
MPOBOJIUTH MPOCTEHIIINE BEPOSTHOCTHBIE pacyeThl. Mi3yueHue oCHOB KOMOMHATOPUKH ITO3BOJIUT
y4aluMCcs paccMaTpUBaTh CiIy4yau, OCYLIECTBIATH epedop 1 MoJICYET YKciia BAPUAHTOB, B TOM



qlClie, B MPOCTEUIINX MTPUKIIAIHbIX3a]a4ax.

[Ipy n3ydeHnn CTaTUCTUKN U BEPOSITHOCTH PACIIUPSIOTCS MPEACTABICHUS OCOBPEMEHHOU
KapTHHE MHpa U METOAX €ro UCCIIEe0BaHus, (OpMUPYETCS MOHUMAHHUE POJIA CTATUCTHKH KaK
MCTOYHUKA COLIMATILHO 3HAYUMON HH(OPMALIUHU, U 3aKIIaIbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBILLITIEHMSL.

Leab conep:xanus pasaena «['eomeTpus» — pa3BUTh y ydalIuXxcs MPOCTPAHCTBEHHOE
BOOOpa)KeHUE U JIOTUYECKOE MBIIIJICHHE TyTeM CHUCTEMaTHUYeCKOr0 U3Y4YEeHUs CBONCTB
reOMEeTPHUECKUX (PUTYp Ha MIIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHUS 3TUX CBOMCTB MpH
pEILIeHNH 33a]]a4 BHIYUCIUTENLHOTO U KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas pojib MpH
9TOM OTBOJMUTCS Pa3BUTHIO FT€OMETPUUECKON MHTYHLMU. CoueTaHUe HAIJISIHOCTH CO CTPOrOCThIO
SIBJIETCS HEOTHEMIIEMOI YacCThIO0 FeOMETPUUYECKUX 3HAHUI. MaTepuan, oTHoCALIiCcS K 6J10KamM
«Koopaunatei» u «BeKTopbI», B 3HAYUTEIHHON CTEIIEHH HECeT B ce0e MEeKIPEIMETHBIC 3HAHUS,
KOTOpBIE HAXOIAT MPUMEHEHHUE, KaK B PA3IMYHBIX MAaTEMaTHUYECKUX JUCLUILTUHAX, TaK U B
CMEXHBIX ITpeIMeTax.

Oco0eHHOCTBIO pa3aesia «JIormka 1 MHOKECTBAa» SIBISIETCS TO, YTO MPEICTABICHHBIN B
HEM MaTepuall IPEUMYIIECTBEHHO U3y4aeTCsl U UCII0JIb3YETCsl — B XO/I€ pACCMOTPEHUS
pa3IMYHBIX BOIIPOCOB Kypca. COOTBETCTBYIOLIMI MaTeprall HalleJIeH Ha MaTeMaTHIECKOe
pa3BuTHE ydamuxcs, GOpMUPOBAHNE Y HUX YMEHHUS TOYHO, CKATO U SICHO M3J1araTh MBICIIH B
YCTHOH M MUCbMEHHOMpPEUH.

Pazngen «MartemaTnka B MCTOPHYECKOM Pa3BUTHH» MPEIHA3HAYEH 15 POPMUPOBAHUS
MIPEJICTABICHUIM O MAaTEMATHUKEKaK YaCTH YEI0BEYECKOM KYIbTYPBhL AT OOIIET0 pa3BUTUS
LIKOJIbHUKOB, JUISl CO3JIaHUsI KYJIbTYPHO-UCTOPUYECKOM cpelibl 00yueHus. Ha Hero He BblaenseTcs
CHEIHAbHBIX YPOKOB, YCBOCHHE €r0 He KOHTPOJIHUPYETCS, HO COJIep:KaHue 3TOTro pas3zena
OpPTaHUYHO MPHUCYTCTBYET B y4eOHOM IpoIiecce Kak CBOETO poJia T'yMaHUTapHBIH (HOH IpH pac-
CMOTPEHHH NMPOOJIEMATUKH OCHOBHOTO COJIEP:KaHUsI MAaTEMaTHUECKOr0 00pa30BaHMUsL.

Llennocmmuuie opuenmupul cooeprcanus yuedHo2o npeomema

MaremaTtnueckoe 00pa30BaHNE UTPAET BAXKHYIO pPOJib, KaK B IPAKTHUECKOH, Tak U B
ITyXOBHOM *kM3HM oOuiecTBa. [IpakTrueckas crTopoHa MaTeMaTHYECKOro 00pa3oBaHus CBsI3aHa €
(dhopMHpOBaHUEM CIIOCOOOB JEATENBHOCTH, JyXOBHASI — C UHTEIJIEKTYaJIbHBIM Pa3BUTHEM
4eJoBeKa, (POPMHUPOBAHNEM XapaKTepa U 00Ieil Kylb Typhl.

[IpakTuyeckast Moae3HOCTh MaTEMAaTHUKU 00YCIIOBJIIEHA TEM, UTO €€ IIPEIMETOM SIBIISIFOTCS
(byHIaMeHTalIbHbIE CTPYKTYPbI peajlbHO TOMHpPA: MPOCTPAHCTBEHHbIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS — OT MPOCTEUIINX, YCBaUBAEMbIX B HEIIOCPEJACTBEHHOM OIIBITE,
710 1OCTaTOYHO CJIOKHBIX, HEOOXOUMBIX JUIs Pa3BUTHS HAYYHBIX M TEXHOJIOTHYECKUX uael. bes
KOHKPETHBIX MaTeMaTU4YEeCKUX 3HAHUN 3aTpyTHEHOIIOHUMaHUe PUHIUIIOB YCTPOMCTBA U
UCIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIIPETaIsl pa3HOOOpa3HOM
COLIMAJIbHOW, IKOHOMUYECKOM, MOJUTHYECKON HHpOopMaIH, Mano3(PeKkTUBHA TOBCETHEBHAS
IIpaKTU4ECcKast 1eATENbHOCTh. KakIoMy 4esl0BEKY B CBOEH KM3HU IPUXOAUTCS BBIIOJIHATh
JIOCTaTOYHO CJIOYKHBIE pacueThl, HAXOJIUTh B CIPABOYHHUKAX HYXHbIE (OPMYJIbI U IPUMEHSTH UX,
BJIA/IETh IPAKTUYECKUMHU IIPUEMAMK F€OMETPUUECKUX U3MEPEHUI U IOCTPOEHUH, YNTATh
nH(pOpMaIINIO, TPEICTABICHHYIO B BUY TaONUL, AUarpaMM, rpaduKoB, HOHUMATh
BEPOSITHOCTHBIH XapaKTep CIIydyailHbIX COOBITHH, COCTABIIATh HECIOKHBIE aITOPUTMBI UP.

be3 6a30B0i1 MaTeMaTHYeCKOW TIOJITOTOBKM HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B 11K0JIE MaTeEMaTHKa CIYKUT ONMOPHBIM NIPEAMETOM ISl U3yUEHUS
CMEXKHBIX JTUCIUIUINH. B peanbHON ®KU3HU - HE0OOXOIUMOCTBIO B HAILU JIHU SIBIISIETCS
HEenpephIBHOE 00pa30BaHKe, YTO TPEOYETIIOIHOIIEHHON 6a30BOM 0011Ie00pa3oBaTebHON
MOJITOTOBKH, B TOM 4HCJIe M MaTeMaTudeckoi. 1, HakoHel, Bce Oouible cieluaabHOCTEH, T/Ie
HE0OXOIMMBBICOKUN YPOBEHBb 00pa30BaHMs, CBI3aHO C HEITOCPEICTBEHHBIM ITPUMEHEHHEM
MaTeMaTHKH (IKOHOMHUKA, On3Hec, GUHAHCHI, (Pu3nKa, XUMHUS, TEXHUKA, HHHOPMATHKA,
OuoJIorHs, ICUXONIOTHS U 1p.). Takum 00pa3zoM, pacupsieTcss Kpyr IIKOJIBHUKOB, 17151 KOTOPBIX
MaTeMaTHKa CTAHOBUTCS 3HAUUMBIMIIPEAMETOM.

J1J1st ®KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBISIETCS (DOPMHUPOBAHHE
MaTEMaTHYECKOTO CTHJISI MBILIUICHUS, TIPOSBISIONIETOCS B ONPEICICHHBIX YMCTBEHHBIX HABBIKAX.
B mporiiecce maTemMaTuueckoil NeATETHHOCTH B apCeHAN TPHEMOB U METOJIOB YEJIOBEUECKOTO
MBIIUICHHUS] €CTECTBEHHBIM 00pa30M BKITFOYAIOTCS MHIYKIUS U IEAYKIHs, 00001eHIE 1



KOHKpPETHU3alMsl, aHAJIN3 U CUHTE3, KJIaCCU(DUKALUA U CUCTEMaTH3alHsl, abCTparupoBaHue U
aHasorusi. OObEKThl MATEMAaTUYECKUX YMO3AKIIOUEHNH U ITPaBUJIa UX KOHCTPYHPOBAHUS
BCKPBIBAIOT MEXAHMU3M JIOTHUECKUX IOCTPOCHUH, BbIpa0aThIBAlOT yMEHUs (HOPMYIINPOBATH,
000CHOBBIBATh U JIOKA3bIBaTh CYXIEHUS, TEM CaMbIM PAa3BUBAIOT JOIMUYECKOE MBIILICHHE.
Benymas posb npuHaAneXUT MaTeMaTHKe B (GOPMUPOBAHUY AJITOPUTMHUECKOTO MBILICHHS,
BOCIIMTAHUM YMEHUMN JIE€MCTBOBATH 110 33/1aHHOMY aJITOPUTMY, KOHCTPYMPOBaHUU HOBBIX. B xoz€e
peleHns 3a7a4 — OCHOBHOM y4eOHOH e TebHOCTH Ha YPOKaX MaTeMaTHKH — Pa3BUBAIOTCS
TBOpYECKasl U MPUKIIaJHAsI CTOPOHBI MbIlIeHHUs. OO0yueHHe MaTeMaTuKe JaeT BO3MOKHOCTh
pa3BHBaTh Y yUaLIUXCS TOUHYIO, 3KOHOMHYIO 1 HH(POPMATUBHYIO PeUb, YMEHHE OTOHPAThH
HanOoJiee MOoAXOSIIHUE SI3BIKOBBIE (B YaCTHOCTH, CHMBOJIMYECKHE, Tpauyeckre) cpeicTaa.

MaremaTnueckoeoOpa30BaHUEBHOCUTCBONBKIIAIB(OPMUPOBAHIE OOLIEHKYIBTYPBI
yenoBeka. Heo6X0oanMbpIM KOMIIOHEHTOM OOLIEeH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAHUU
ABJIsieTCs 00I1Iee 3HAKOMCTBO ¢ METO/IaMU TIO3HAHUS JIeHICTBUTEIBHOCTH, NIPEJICTABICHHE O
IIPEIMETE U METOJIE MAaTEMATUKH, €r0 OTJIMYMS OT METOAO0B €CTECTBEHHBIX U T'yMaHUTaPHBIX
HayK, 00 0COOEHHOCTAX NPMMEHEHUS] MAaTEMAaTUKHU JUISl PEIICHUS HAyYHbIX ¥ NPUKJIaAHbIX3a/1ay.

W3ydeHne MaTeMaTUKU CIOCOOCTBYET 3CTETUUECKOMY BOCIMTAHUIO YEJIOBEKA, TOHUMAHHIO
KPacOTHIMU3AIIECTBAMATEMATHYECKIUXPACCYKICHUN, BOCTIPHSTUIOTEOMETPHIECKUX POPM,
YCBOEHHUIO UJIEUCUMMETPHUH.

HcTopus pa3BUTHS MaTEMaTUUYECKOIO 3HAHUS JAET BO3MOXHOCTD MOTIOJIHUTD 3a11ac
MCTOPUKO-HAYYHbIX 3HAHUI IIKOJIBHUKOB, CPOPMHUPOBATh Y HUX MPEJCTABIECHUS O MAaTEMaTHKE
KaK4acTHOOLIeYeI0BeUECKONKYIbTYpPhL. 3HAKOMCTBOCOCHOBHBIMUMCTOPUYECKUMHUBEXAMHU
BO3HUKHOBEHUS U Pa3BUTHS MaTEMAaTU4YECKON HAYKH, C UCTOPUEH BEIUKUX OTKPBITUI, UMEHAMU
Jr0/1e!, TBOPUBILMXHAYKY,10JKHOBOMTHBUHTEIIEKTYalIbHBIHOAra)kKaXK 10rOKyJIbTYPHOT O
4eJI0BEKA.

Onucanue mecra yueOHoro npeamera «Maremaruka» B yueOHOM IIaHe

Ha u3yyeHue maTeMaTMKH B OCHOBHOM IIKOJIe OTBOAUTCA :

6 yueOHBIX YacoB B HejlelI10 B 5-6 ki1accax;

5 y4eOHBIX 4acoB B Heae 10 B 7-9 KJaccax.

Bcero 918 ypoxkos.

BcootsercTBunctpedboBanusMudenepanibHOrorocy1apcTBEHHOr000pa3oBaTEIbHOTO
CTaHJapTa0CHOBHOroo01IerooopazoBanusnpeaMeT«MareMaTrkayuzydaeTcsacS-romno9-i
KJIACCBBU/JIECIIEAYIOIINXY4eOHBIXKYPCOB: S-6kacc—«MaTtemMaTuka»(MHTErpUPOBAHHBIN
npeamer), 7-9 kiaccax npeamer «MaremaTtukay (Anredpa ul eomeTpus).

[Tpenmer «MatemaTrka» B 5-6 kjaccax BKJIOUaeT apu(pMeTHUECKHI MaTepuall,
AJIEMEHTHI aNreOpbl 1 T€OMETPUH, a TAKXKE DJIEMEHThI BEPOATHOCTHO-CTATUCTUYECKON JTMHUH.
[Tpeamer «Anredpa» BKIIOYAET HEKOTOPBIE BOIIPOCH apu(METHKH, Pa3BUBAIOIINE

YUCIIOBYIO JIMHHIO 5-6 KJ1accoB, COOCTBEHHO anreOpanyecKuii MaTepuall, 3JeMeHTapHbIe
(byHKINY, a TAKKE DJIEMEHTbI BEPOSATHOCTHO-CTATUCTHUECKON JIMHUM.
B pamkax yueGHOTrO nipeamera «I'eomMeTpus» TpaAULIMOHHO U3ydatoTcsi EBkingoBa
TeOMETPHUSI, IIEMEHThI BEKTOPHON ainredpbl, reOMeTpUUecKre npeoopa3oBaHHmsl.
N3ydeHne BEpOATHOCTHO-CTAaTUCTUYECKOTO MaTepHalla OTHECEHO K 5-6, Kk 7-9 knaccam

.]II/I‘IHOCTHI)IC, METANIPEAMETHBIC U NIPEAMETHLBIEC PE3YJIbTATHI 0CBOCHUSA y‘lEﬁHOFO
npeamera «MaremaTuka»S-9 Kiaaccol

B coorBeTcTBHM ¢ mporpammoii Bocnutanust 'BOY COL Nel «OL» um.

B.U.®okuna c. boabmas ['mymuna npu udydyenuu npeamera «MaremaTuka»

(opMHpYIOTCH cIeIyIOLHe THYHOCTHbIC H MeTaNpeAMeTHbIe Pe3y/IbTAThI.

JInuyHOCTHBIMHU pe3ylbTaTaMu u3yueHusnpenamera «MaTtemaTukay (B BUIE CIEAYIOLUINX
yueOHBIX KypcoB: 5-6 kinacc — «MatemaTukay, 7—9 kitacc — «MaTtematuka
(«Anrebparu«l eoMeTpHsi»)IBISIOTCS CIECTYIOIINE KauecTBa:
e He3aBucumMoCTh U KPUTUUHOCTH MBIIIJICHUS;
® BOJI U HACTOWYMBOCTH B JOCTHIKEHUH LIEIIH.
CpencTBOM JOCTHKEHHS STHX Pe3yJbTaTOB SIBIAETCS: CHCTEMA 3aJaHii yueOHUKOB;
IIpeJCTaBICHHAs B ydeOHUKaX B IBHOM BUJIE OpraHU3als MaTepuaia 1o NpUHIUIY MUHIMAKCa,
UCIIOJIb30BAHUE COBOKYITHOCTH TEXHOJIOT Ui,



OpPUEHTUPOBAHHBIXHAPA3BUTHECAMOCTOSATETHHOCTUUKPUTHYHOCTUMBIIILICHHS : TEXHOIOTHSI
CHCTEMHO-/ICATEIIEHOCTHOTO MOIX0/a B 00yUEHHUH, TEXHOJIOTHSI OIICHUBAHMUS.
MemanpeomemupimupesynbTaTaMu U3ydeHus Kypca «MaTtemaTukay aBiseTcst GOpMUpOBaHHE
YHUBEpCaIbHBIX y4eOHbIX nercTBuii(YY [1).

Pezynamuenvie YY/I:

5—o6-1i knaccul

— CaAMOCTOSITEIIBHO 0OHapydcusantv 1 GOpMyIHPOBATh YICOHYIO IPOOIEMY, ONPEICIATh 1ENTb

y4eOHOM eI TeTbHOCTH, BEIOMPATh TEMY ITPOEKTA;

— 8bl06U2AMb BEPCUU PEILICHUS MPOOIIEMBI, 0CO3HABATH (M MHTEPIPETHPOBATH B ClTy4yae
HE00XO0IMMOCTH ) KOHEUHBIAPE3YIIbTAT, BHIOUPATH CPEACTBA TOCTHKCHHUS LIENN U3
MPEIJIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITENIbHO;

— cocmasnamy (MHIWBUAYAIBHO WIH B TPYIIIE) TUIAH PEUICHUs POOIeMbl (BBITOIHEHUS
MIPOCKTA);

— paboTas 1o 1IaHy, céepams CBOU ACUCTBUS C LENbIO U, IPH HEOOXOAUMOCTH,
WCIPABIIATH OMHUOKH CAMOCTOSITENILHO (B TOM YHCIIE 1 KOPPEKTHPOBATHILIAH);

— B JIMAJIOT€ C YYUTEIIEM CO8EPULEHCINBO8AMb CAMOCTOSTENIFHO BEIPAOOTaHHBIE KPUTEPUU
OLICHKH.

7-9-11 knaccot

—  CaMOCTOSITETIbHO 0OHApyicusams UghopmynupoeamsnpoOIeMy B KIACCHOM U
WH/IMBUYAIHON yU4eOHONIeATEIbHOCTH;

— @bl0GU2amMb BEPCUH PEIICHUs TPOOJIEMbI, 0CO3HABATh KOHEUHBIN Pe3yNbTar, BEIOUPATh
CpeACTBa JOCTIKEHHS LENIN U3 TIPEATIOKEHHBIX TN UX UCKAThCAMOCTOSTENHHO;

— cocmagnams (AHAUBUAYATbHO WIH B TPYIIIE) IUIAH PEIICHUs TPOOIeMbI (BHITOTHEHUS
IIPOEKTA);

— noobupams K K01 podieMe (3a7a4e) aeKBaTHYIO € TeOPEeTHYECKYIOMOIEIb;

—  paboTas MO TMPEATOKEHHOMY WM CaMOCTOSTENLHO COCTaBICHHOMY
TUIAHY, UCNOIb308aMb HAPSAY C OCHOBHBIMH H JIOTIOJTHUTEIBHBIE CPEJCTBA (CTIpaBOYHAS
JUTEpaTypa, CJI0KHbBIE TPHUOOPHI,KOMITBIOTED);

— NIAHUPOBAMb CBOIO WHANBHIYATBHYIO 00pa30BaTEIbHYIOTPACKTOPHIO

— pabomamaw TI0 CaMOCTOSTEIHHO COCTABICHHOMY TUIAHY, CBEPSISICh C HUM U C LEJBIO
JesITeIbHOCTH, UCTIPABIIsAs OLIMOKH, UCTIOJb3Ysl CAMOCTOATENBHO 110100paHHbIe CPECTBA (B TOM
yucne ullarepuer);

— CBOOOJTHO 10715b306aMbCs BBIpAOOTAHHBIMU KPUTEPUSIMHU OLIEHKU M CAMOOLIEHKH, UCXOAs
U3 [N ¥ UMEIOIINXCSI KpUTEPUEB, pa3iindas pe3ysbTaT U CIIOCOOBIICHCTBHI,

— B XOJIe TIPEJICTABIICHUS MTPOEKTa 0d6amb OYeHK) erope3ylbTaram,

— CaMOCTOSATEIBHO 0CO3HA8AMb TIPHUUHBI CBOETO YCIIeXa MM HeyCIleXa U HaXOIUTh
Coco0BI BBIXOJIa U3 CUTYAllMMHEYCIIeXa;

— yMemb OyeHumb CTETICHb YCIEITHOCTH CBOSH MHINBHUIYaThbHON 00pa3oBaTeIbHOM
NesTeIbHOCTH;

— 0asamv OYeHK)y CBOMM JIMYHOCTHBIM KaueCTBaM U YepTaM XapakTepa («KakoB s1»),
OTIpEeJIeNIATH HAIPABJIEHUS CBOETO Pa3BUTHS («KAKUM s XOUYy CTaThy», «YTO MHE JUIsl 3TOr0 HAJl0
CHENaThy).

Cpeocmeom ghopmuposanus peryasTUBHBIX Y'Y J] ciaykaT TeXHOIOTHS CUCTEMHO -
JEeSITeTPHOCTHOTO MOIX0/a Ha dTarle N3y4eHHUs] HOBOTO MaTepHala U TEXHOJIOTHsI OIICHUBAHUS
00pa3oBaTeNbHBIX JOCTHKEHUHN (YIEOHBIX yCIIEXOB).

Io3znasamenvuvie YV/I:

5-9-it knacc

— AQHATU3UPOBAMb, CPABHUBAMD, KlAccuduyuposams u 0600wams HaKThl USBICHHUS;

— ocywecmensms CpaBHEHHE, CEPHALINAIO U KITACCHU(PHUKAINIO, CAMOCTOSTEIILHO BEIOUpast
OCHOBAHUS ¥ KPUTEPUH VI yKa3aHHBIX JOIMYECKHUX OIEpPaIuii; CTPOUTH KiIaCCU(DUKALIUIO
MyTEM JUXOTOMHYECKOTO JIeJIeHHsI (Ha OCHOBEOTPHUIAHMS);

— cmpoumy JOTHYECKU 000CHOBAHHOE PacCyXk/IeHUE, BKIIOYAIOIEe YCTaHOBIICHUE
MIPUYKUHHO-CJIEICTBEHHBIX CBA3EH;

— co30asams MaTeMaTHYECKUEMO/IETIH;

— COCTaBJISITh TE3UCHI, PA3JIMYHBIEC BUJIbI IUTAHOB (TIPOCTHIX, CIIOKHBIX U T.I1.).
[IpeoOpa3oBbIBaTbUH(OPMAIIMION3 OJHOTOBUIABAPYTON (TAOIUILYB TEKCT,IMarPAMMYHIIP. );



— 8bIYUMBIEAMb BCE YPOBHHU TEKCTOBOMMH(OPMAIIHH.
— yMemb onpedeisimsb BOZMOKHBIE HCTOYHUKH HEOOXOIUMBIX CBEICHUH, POU3BOIUTH
MOMCK MH(POpMAIUH, aHATU3UPOBAThH U OLIEHUBATH €E10CTOBEPHOCTb.



— TIOHMMas MTO3UIUIO JPYroro YeJI0BEKa, pa3iuiams B €ro peun: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeNIbCTBO (apTyMEHTHI), PAKThI, THIIOTE3bI, AKCUOMBI, TEOPHUH. /)1 3 TOr0caMOCTOATEIHHO
MCIIOJIb30BaTh PA3JIMYHbIEC BUbI YTEHUA (M3yUarolee, IPOCMOTPOBOE, 03HAKOMUTENILHOE,
MTOMCKOBOE), MPUEMBICTYIITIAHUS.

— caMoOMy c030a6amb UCTOYHUKU MH(POPMAIIUU PA3HOTO THUIIA U AJIS Pa3HbIX ayAUTOPUH,
co0OoaaTh MH(GOPMAIIMOHHYIO TUTHEHY | MpaBUiIa HH()OPMAIIMOHHOWOE30aCHOCTH;

— yMemb UCNOIb306amMb KOMITBIOTEPHbIE 1 KOMMYHUKALIMOHHBIE TEXHOJIOTUU KaK
WHCTPYMEHT ISl TIOCTHXKEHUS CBOUX IIeJIel. YMeTh BRIOUpATh aieKBaTHBIC 3a/1a4e
MHCTPYMEHTAJIbHBIE IPOTrPAMMHO-AMapaTHbIe CPEJCTBA U CEPBHUCHI

Cpeocmeom ghopmuposarnus o3HaBaTeNbHBIX Y Y] ciykat yueOHbBIN MaTepua u mpexie

BCEro MpOAYKTUBHbBIE 3aJJaHUsTydyeOHUKA.

— Hcnonb3oBaHre MaTeMaTHUECKUX 3HAHUH JUTSI PEIICHUS Pa3IMYHbIX MAaTEMATHICCKHX
3aJa4 ¥ OL[EHKU NOJyYEHHBIX Pe3yJIbTATOB.

— COBOKYITHOCTh YMEHUH MO UCHOJIB30BAaHUIO JOKA3aTeNbHON MaTeMaTu4ecKopeyH.

— CoOBOKYITHOCTb YMEHHI 110 paboTe ¢ HHPOpMAIUE, B TOM YHCIIE U C Pa3IHUYHbIMU
MaTeMaTHYEeCKUMHUTEKCTAMHU.

— YMeHHUs UCTI0Nb30BaTh MaTeMaTHUECKHE CPEACTBA JUIS U3YUCHHS U OIMCAHUS PEaIbHBIX
MPOLECCOB UABJICHHIA.

— He3aBUCHMOCTh M KPUTUIHOCTHMBIIIUICHUS.

— Bois 1 HaCTOWYMBOCTD B JOCTUKECHUHIICIH.

Kowwynuxamuenwie YV/I:

5-9-i1 knaccwt

— CaMOCTOSITENIbHO Op2aHU308bl6aMb YI€OHOE B3aUMOJICHCTBUE B TPYIIIE (OMPEIesITh
o0IIHe e, TOTOBAPUBATHCS APYT C APYrOM HT.1.);

— OTCTauBasi CBOIO TOUKY 3PCHHUS, NPUBOOUNMb ApeyMeHmbl, TTIOATBEPKast UXPaKTaMu;

— B TUCKYCCUU YMemb 8bl08UHYMbKOHTPAPTYMEHTHI;

- YUUTBCAKPUMUUECKU OMHOCUMBCAK CBOEMY MHEHUIO, CJIOCTOMHCTBOM NPU3HABAMb

OmM1OOYHOCTh CBOETO MHEHHS (€CJIM OHO TAaKOBO) U KOPPEKTUPOBATH €T0;

— TMOHUMAas TMO3UILUI0 JAPYroro,pasiuyamsB €ro peud: MHEHHe (TOYKy 3peHus),
JIOKA3aTeNIbCTBO (apTyMEHTHI), (DAKThI, TUTIOTE3bI, AKCHOMBI, TEOPHH;

— yMemb B3TIITHYTh HAa CUTYAIIMIO C MHOU MO3UIUHN U 00208APUBAMbCs C TIOIBMU UHBIX
MO3UIUN.

Cpedcmeom ¢hopmuposarus KOMMYHUKATUBHBIX Y Y]] cimykat TeXHOIOTHS TPOOIEMHOTO
o0OydeHus1, opraHu3anms paboThl B MAIBIX TPYIIaX, TAK)KE UCIIOIH30BAaHUE HA YPOKaX
TEXHOJIOTUU JINYHOCTHO-OPUEHTUPOBAHHOTO U CUCTEMHO-AESITETbHOCTHOTO O0yUYEHHUSI.

IIpenmMeTHbIMHU pe3yJIbTATAMHU H3YUCHUS MpeaMeTa «MareMaTuKay SIBISIFOTCS CIIEAYIONTUE
YMEHHS:

S-itkaace

Hcnonvzoeams ipu pellieHUN MaTeMaTHIECKUX 33]1a4, UX 00OCHOBAaHUH U MIPOBEPKE
HaWJICHHOT'O PEIICHNS 3HaHUE:

e HA3BaHUU U TIOCJIEIOBATENILHOCTH YUCEN B HATypaibHOM psany B mpeaenax 1 000 000 (c
KaKOTOYHCIIAHAYNHACTCAITOTPS A, KaKOOPa3yeTCIKaXKI0ECIEAYIOIICCUUCIOBITOMPSITY);

e KaK 00pa3yeTcs Kaxaas Cenyronias CYETHasICAMHUIIA;

e HA3BAaHUS U TIOCJIEIOBATEIIBHOCTE Pa3PsIOB B 3alIMCHUHNCIIA;

e HA3BaHHUSA U TIOCTIEIOBATENBHOCTh MEPBHIX TPEXKIIACCOB;

e CKOJIBKO Pa3psIOB COJIEPKUTCS B KAKIOM KJ1acce;

e COOTHOIIIEHUE MEXKAYPa3psiiaMu;

e CKOJIBKO €TUHUI] KXKOTO KJIacca COJAEPIKUTCS B 3aMTUCUIHCTIA;

e KaK yCTpO€Ha MO3UIIMOHHAS JIeCATUYHAS CUCTEMACYHCIICHHUS;

e CJIMHUIIBI I3MEPEHUS BETTMYUH (JITTMHA, Macca, BpeMs, TI0MIAa/Ib), COOTHOIICHHS MEXKIY
HUMU;



e JICCATUYHBIX APOOEH U MpaBWiIax ACHCTBUNA CHUMHU

e CpasHuBamy NECSITUUHBIE TPOOH;

* 8bINOIHAMb OTIEPAINH HAJ| 1eCATUIHBIMUIPOOSIMH;

* Npeobpazoevisams AECATUIHYIO IpOOb B OOBIKHOBEHHYIO HHA000POT;

* OKpY2liamy LeJIble Yhcia U IeCATUIHbIAPOOU;

e HaxX0Oum» MPUOIVKEHHBIC 3HAYCHUS BEIMYHH C HETOCTATKOM UH30BITKOM;

* 8bINOIHAMb TPUOTMKEHHBIC BEIUMCICHHS U OIICHKY YHCIIOBOTOBBIPAXKECHNUS,

e (DYHKITMOHATILHOW CBSI3U MEKY TPYNIIAMH BETUYHH (I[eHa, KOJMYECTBO, CTOMMOCTH;
CKOPOCTb, BpEMsl, pPAacCTOSHUE; MPOU3BOIUTEIBHOCTh TpPyJAa, BpeMs paboThl,

pabota).Beinonnams :

e YCTHBIE BerunciieHuss (B mpenenax  1000000) B ciaydasx, CBOOUMBIX K
BbIuMCIeHusIMBIIpeenax 1 00, unucbMeHHbIEBBIYUCICHUS BOCTATBHBIX CITYYasiX ;BBITOIHITh
MIPOBEPKY MPABUILHOCTH BBIUMCIICHHUIA;

o ymMHOkeHHe U aenenue ¢ 1000;

 3HAUCHUSTYUCIIOBBIXBBIPAKEHUH,cotepKaInx 3—41eHCTBUSICOCKOOKaMUU OE3HUX;

e peuiams MPOCTHIE U COCTABHbBIE TEKCTOBbBIE31aUH;

* GbINUCHIBAMH MHOKECTBO BCEBO3MOYKHBIX PE3YJbTATOB(MCXOI0B) MPOCTEUIIINX
CIIy4alHBIX SKCIIEPUMEHTOB;

e HaxX0Oumb BEPOSTHOCTU MPOCTEUIINX CITy4ailHBIXCOOBITU;

e pewiamsb yIOOHBIM JUTSI ce0s1 CrTocoO0M (B TOM YHCIIE U C TIOMOIIBIO TaOJIuUI] U TpagoB)
KOMOWHATOpPHBIE 331a4l: Ha MIEPECTAHOBKY U3 TPEX AIIEMEHTOB, MPABUIIO POU3BEICHUS,
YCTAHOBJICHHE YUCJIAa Iap HA MHOYKECTBE U3 3—53J1EMEHTOB;

e peusams yIOOHBIM JUIsI ce0si CHOcOOOM (B TOM YHUCIIE U C IOMOIIBIO Tabuulil U TpadoB)
JIOTHUYECKUE 3a]]auH, COAepKalIre He 0oJiee TPEXBBICKA3bIBAHHIA;

e yumamsv UHOHOPMALINIO, 3aMMUCAHHYIO C TOMOUIBIO TMHEWHBIX, CTOIOUATHIX U KPYTOBBIX
JUarpaMM;

e cmpoums MPOCTENIIINE TUHEIHBIE, CTOIOUAThIE U KPYTOBbIEAarpaMMBbl;

e HAXOOUMbPEUICHUS («OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 337124, B KOTOPBIX

UCIIONIB3YIOTCSl MaTeMaTHUECKUECPEICTBA

e co30a6amu MPOAYKT (PE3yJIbTAT MPOEKTHON ACATEIHHOCTH),

JUTSL U3YYECHHS ¥ OMMCAHMSI KOTOPOTO MUCIOJIb3YIOTCSI MAaTEMAaTUYECKUE CPEICTRA.

6-iiksace

Hcnonvzosams nipu pellIeHUN MaTeMaTHYECKHX 3aj1ad, UX 00OCHOBaHUU U MIPOBEPKE
HalJIEHHOT'O PEIICHHs 3HAHUE O:

e PACKAAObIBaMb HATYPATLHOE YMCIIO Ha MPOCTHIEMHOXKUTEIH;

e HaxoOums HAUOOIBIINI OOIINI AETUTENh U HAMMEHbIIIee 00111ee KPAaTHOE HECKOIBKHIX
YHCell;

OTHOIIICHUSX U TIPOIOPIIHMAX; OCHOBHOM CBOMCTBE MPOTIOPITUH;

e TIPSIMOI ¥ OOPATHOM MPOMOPIIMOHATBHBIX 3aBUCHMOCTSIX U UXCBOWCTBAX;

e TIPOIICHTAX;

e TIEJIBIX U APOOHBIX OTPUIATENBHBIX YHCIAX; PAIIHOHATBHBIXUNCIIAX;

e TIpaBUJIE CPAaBHEHUS PAIIMOHAIbHBIXYHUCEIT;

e TIPABHIJIAXBBINOJHEHUAOTICpAIIUHHAIPAIIMOHATLHBIMUYMCIIAMU ; CBOMCTBAX ONIEPALIUHA.

e Oenumb YUCIIO B JAHHOMOTHOUICHHH;

e HAX0OUMb HEU3BECTHBIN YWICHIPOIOPINHY;

e HAX0OUMbAAHHOEKOJINYECTBOIIPOLIEHTOBOTYMCIIANYHCIIONION3BECTHOMYKOINYECTBY
MPOLICHTOB OTHETO;

* HAX0O0UMb, CKOJIBKO IIPOIIEHTOB OJIHO YUCIIO COCTABIISET OTAPYIoro;

e YyBeIUYU8anb U YMEHbIIATh YUCIIO HA JAHHOE KOJMYECTBOMPOLEHTOB;

e peuiams TEKCTOBBIE 33J]a4d HA OTHOIICHUS, TPOMOPIIUU UIIPOLICHTHI;

e CpasHu6ams 1B palluOHAIbHBIX YHCIIA;



* 8bINOIHAMbONEPALMNHAAPALUOHATIBHBIMUYHUCIIAMHU, UCIIOIb30BaTbCBOUCTBAOIIEPALIUN
JUTSL YIIPOILIEHUSI BBIYUCIICHUM;

e peuiams KOMOMHATOPHBIE 3a/1a4H C TIOMOIIBIO MPABUIIAYMHOKEHHS,

* HaX0OUmMb BEPOSTHOCTU IPOCTENIINX CIy4alHBIXCOOBITUI;

e pewiams MPOCTEUIINE 33141 HA OCEBYIO U LIEHTPAIbHYIOCUMMETPHIO;

e pewiamsb IPOCTEHIIINE 3aa4H Ha Pa3pe3aHue U COCTABICHUE TEOMETPUIECKUXPUTYD;

* HAXOOUMBPEUICHUSI  «KU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJady, B  KOTOPBIX
HCIIOJB3YIOTCA MATEMaTU4YECKUECPEICTBA;

e co30asamp MPOAYKT (pPe3yJbTaT MPOEKTHOM IeATENbHOCTH ), 1JI1 U3YUYEHHUS U OTHUCAHUS
KOTOPOI'O MCIOJIb3YIOTCS MaTEMaTUYECKUECPECTBA.

7-i1 kJaacc.

Anareopa
Hcnonv306ams TIpH peLICHUH MAaTEMaTHYECKUX 3aJa4d, UX 0OOCHOBAHUH U IPOBEPKE HAMICHHOTO
peuIeHus: 3HaHUe O:

e HATypaJIbHBIX, LIEJIbIX, PALIMOHAJIbHBIX, UPPALMOHATIBHBIX, IEHCTBUTEIIbHBIXUHUCIIAX;

e CTEIIEHU C HATypaJbHbIMU IIOKA3aTeIIMU U UXCBOMCTBAX;

e OHOYJICHAXH MpPaBUJIaX ACHCTBUI CHUMH;

e MHOTOWIECHAX U MpaBUjIax JIEUCTBUI CHUMU;

e (hOopMyIIaxCOKPAIIEHHOTOYMHOKEHUS;

e TOXKJIECTBAX; METO/IAaX JI0KA3aTeJIbCTBA TOXKIECTB;

e JIMHEWHBIX YPABHEHUSX C OJJHOM HEM3BECTHOW U METOJAX UXPELICHUS;

e CUCTEMaxJBYX JJUHEHUHBIX YPABHEHUN C ABYMSI HEU3BECTHBIMU M METO/IAX UXPEIICHMUS.

* 8bINOJIHAMb NEUCTBUA C OJHOYWIEHAMU UMHOTOWICHAMM;

* Y3HA6aMb B BBIPAKEHUAX (OPMYIIBI COKPAILIEHHOTO YMHOXEHHUS U IPUMEHSITHUX;

* PACKNAObIEAMb MHOTOUJIEHBI HAMHOXKHUTEIH;

e 8bINOJIHAMb TOXKACCTBEHHBIE MMPE0OPa30BaHUS ETBIX AlreOpandecKUXBhIPAKEHUII;

e 00KA3b18ams MPOCTEHIINETOXKIECTBA;

e HAX0OUmM®b YUCJIO COUYETAHUH U YHCIOpa3MEIEeHU;

e peuiams TUHEWHBIC YPABHEHUS C OJHOMHEN3BECTHOM;

e peuiams CUCTEMBI IBYX JTMHEUHBIX YPABHEHUH C ABYMSI HEM3BECTHBIMU METOJIOM
MOJICTAHOBKU U METOJIOM aJIreOpandecKorocaoKeHus;

e peuiams TEKCTOBBIE 33JJa4X C TIOMOIIBIO JINHEWHBIX YPABHEHUN UCHCTEM;

* HAXOOUMBPEIIEHUST  «OKU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJa4, B  KOTOPBIX
HCIIOJB3YIOTCA MATEMATHYECKUECPEICTBA;

e co30asams MPOAYKT (pe3yNbTaT MPOEKTHOM IeATENbHOCTH), I U3YUYEHHUS U OTIMCAHUS
KOTOPOI'O UCTOJIB3YIOTCS MaTEMaTUYECKUECPECTBA.

7-11 Kjaacc.

I'eomerpus

Hcnonv306ams IpH pellIeCHUH MaTEMaTHYECKUX 3aJ1a4d, UX 0OOCHOBAaHUM U IIPOBEpPKE

HalJIEHHOTO PEIICHHs 3HAaHUE O:

e OCHOBHBIX F€OMETPUYECKUX MOHATHUAX: TOUYKA, IPSIMast, INIOCKOCTb, JIy4, OTPE30K,
JIOMaHas1,MHOTOYT OJIbHUK;

e OTIpeieNIEeHUNYra, OUCCEKTPHUCHI YIila, CMEKHBIX U BEPTUKAIbHBIX YIJIOB;

e CBOMCTBAX CMEKHBIX U BEPTHKAIbHBIX YIJIOB;

e OTIpE/ICTICHUH PABEHCTBA T€OMETPUUECKUX (PUTYpP; IPU3HAKAX PABEHCTBATPEYTOJHHHUKOB;

e TEOMETPUYECKUX MECTAXTOUEK; OMCCEKTPHUCE YIila U CePEeIMHHOM MEPIICHIUKYIAPE K
OTPE3KY KaK F€OMETPUYECKUX MECTAXTOYEK;

e ONpPEIETICHUN NapaJJIeIbHBIX MPSIMBIX; IPU3HAKAX U CBOMCTBAX MapalIeIbHBIXIIPIMbIX;

e AKCMOME IAPAIIIETBHOCTU U €€ KPAaTKOW UCTOPUH;

e (hopMysie CyMMBI YITIOBTPEYTOJIbHUKA;

e OIIPEJIEIICHUU U CBOMCTBAX CPEIHEN JTUHUUTPEYTOJIbHUKA;

» Teopemedareca.



* [Ipumensimsb CBOMCTBA CMEXHBIX Y BEPTUKAJIBHBIX YIJIOB IIPU PELLIEHUU3aay;

* HaXOAWUTh B KOHKPETHBIX CUTyalUsIX PaBHbIE TPEYTOJIbHUKHU U I0Ka3bIBaTh UXPAaBEHCTBO;

* YyCmaHaenueamsyNapalaeIbHOCTh HPSAMBIX W INPUMEHATh CBOWCTBA IMapauleIbHbIX
MPSIMBIX;

* npuUMeHsAmb TEOPEMY O CYMME YITIOBTPEYTOJIbHUKA;

* UCNONIBL306aMb TEOPEMY O CPEIHEN JIMHUU TPEYToJIbHUKA U TeopeMy Daneca rnpu
pelieHnn3anay;

* HAXOOUMbPEIICHUS  «OKM3HEHHBIX»  (KOMIIETEHTHOCTHBIX)  3aJad, B  KOTOPBIX
UCIIOJIb3YIOTCSl MaTeMaTHYECKHECPEICTBA;

* co30aeéamy MPOAYKT (Pe3yabTAT MPOCKTHOM NEATETLHOCTH ), AJIsl U3YYEHUS U OMIMCAHUS
KOTOpOTO UCIIOJIb3YIOTCS MaTeMaTHUYEeCKHECPEACTBA.

8-iikiacc.

Anaredpa

Hcnonvzoeams nipy pellIeHUN MaTEMaTUYECKUX 3a]1a4, UX 0OOCHOBaHUM U IPOBEPKE

HalJICHHOTO PELICHHs] 3HAaHUE O:

* asreOpandeckoi ApoOH; OCHOBHOM CBOMCTBEIPOOH;

* IIpaBUJIax JeHCTBUI ¢ anredpanyecKuMHUIPOOSIMHU;

* CTEIEHAX C LIEJIBIMU [TOKA3aTeNsIMU U UXCBOWCTBAX;

* CTaHJapPTHOM BHJICUUCIIA;

* GyHKIUSAX , , , ©IX CBOWCTBAX UTpaduKax;

* TIOHSTHH KBaPAaTHOTO KOPHS M apu(PMETHIECKOTO KBaIPaTHOTOKOPHSI;

* CBOMCTBax apu(METHYECKIX KBAJPATHBIXKOPHEH;

. (GyHKIMY , €€ CBOWCTBAaX UrpapuKe;

* (hopMyJie AJi KOPHEN KBaJIpaTHOrOYpaBHEHUS,

* Teopeme Buera juist npuBeA€HHOTO U O0IIETr0 KBaApaTHOTOypaBHEHMS;

* OCHOBHBIX METOJ]aX PEIICHUS LIEJIbIX PALIMOHAIBHBIX YPABHEHUI: METOJE PA3JIOKEHUS Ha
MHO’KUTEIH U METO/IE 3aMEHBIHEN3BECTHOM;

* METO/Ie pelIeHUs IPOOHBIX PallMOHAIbHBIXYPAaBHEHHIA;

* OCHOBHBIX METOJ]aX PEILIEHUSI CUCTEM PallMOHAIbHBIXYPABHEHUH.

* cokpawjams anredpanyecKueipoou;

* gbINOAHAMb apu(PMETHIECKUE IEHCTBUS C aNreOpanuecKUMUIPOOsIMU;

* UCNOb306aMb CBOWCTBA CTENEHEN € LIENBIMU MOKA3aTENIMU IIPY PELICHNN3a/1aY;

* 3aNuUCbl6amMb YNCIA B CTAaHJAPTHOMBU/IE;

* 8bINOIHAMb TOXECTBEHHBIE IPE0OPa30BaHUS PAIlMOHAIEHBIXBBIPAKEHUIA;

* cmpoums TpaduKu GYHKIMH , , ¥ UCIIOIB30BATh UX CBOWCTBA MPH pellICHUH3a/1ay;

* gulyuCcaAMb apu(pMeTHIECKUe KBaIPATHBIEKOPHU;

* npumeHsAmMsb CBOMCTBA apU(PMETUUECKHX KBAJAPATHBIX KOPHEH MpH peleHnn3a1ay;

. cmpoumsb rpa@uK GYHKIIUU U UCIIOJIb30BATh €r0 CBOMCTBA MPH pelIeHUN3a/1ay;

* pewiams KBaJIpaTHbICYPABHEHUS;

* IPUMEHATH TeopeMy Buera npu pemennunzanay;

* pewiamy 1eNble pallMOHAIIbHBIE YPAaBHEHUS METOJIOM Pa3JI0KEHUSI HA MHOXKHUTEHN U
METOJIOM 3aMEHBIHEU3BECTHOM;

* peuiams TPOOHBICYpaBHEHUS;

* peuwiams CUCTEMBI PAllMOHAIbHBIXYPABHEHHUI;

* peuwiams TEKCTOBBIE 3a/1a4M C TIOMOIIBIO KBaIPAaTHBIX U PallMOHAIBHBIX YPAaBHEHUH U UX
CHUCTEM,;

* HAXOOUMbPEIIEHUsI  «KU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJad, B  KOTOPbIX
MCIIOJIb3YIOTCSl MAaTEMATUYECKUECPECTBA;

* co30asamp NPOYKT (Pe3yabTaT MPOECKTHON ACSITEILHOCTH), 111 U3yYCHHS U ONTUCAHUS
KOTOpOTO UCIIOJIBb3YIOTCS MaTeMaTHYECKUECPECTBaA.

8-ii ki1ace

I'eomeTpust



Hcnonvb306ams TIpH pelLICHUH MaTeMaTHUECKUX 3aj1a4d, UX 0OOCHOBAaHUH U IIPOBEPKE

HalJICHHOTO PEIICHUS 3HAHUE O:

* oIpeJiesIeHUIIapaIesIorpaMmmMa,poMoa, IpsIMOYTOJIbHUKA, KBAIPAaTa; UXCBOMCTBAXH
IIPU3HAKaX;

* OIIPE/ICJICHNUH TPANELUK; 3JIEMEHTAX TPANELUK; TEOPEME O CPEIHEN IMHUUTPAIELIUH;

* OIPENIEIICHUN OKPYKHOCTH, Kpyra U UX3JIEMEHTOB;

* TeopeMe 00 U3MEPEHUH YTJIOB, CBA3aHHBIX COKPYXKHOCTHIO;

* ONpEEIIEHUH U CBOMCTBAX KacaTeIbHbIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTeJIbHbIX, IPOBEAEHHBIX U3 OJHONTOUYKH;

* OIIPENIEIICHUN BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTEU, NXCBONCTBAX;

* OIpeJICJICHUU TPUTOHOMETPUYECKUE (DYHKIIMU OCTPOTO YIiIa, OCHOBHBIX COOTHOIICHUH
MEXIYHUMH;

* pUéMax pelIeHUs MPSMOYTOJIbHBIXTPEYTOJbHUKOB;

* TPUTOHOMETPUYECKUX QYHKIUAX yriaoB oT 0 mo180°;

* TEOpEMe KOCUHYCOB U TEOPEMECUHYCOB;

* puéMax pelIeHus MPOU3BOJIbHBIXTPEYTOJIbHUKOB;

* (hopmynax A IUIOIIAM TPEYroJibHUKA, TapajulesiorpaMmMa, Tparelny;

* teopemelludaropa.

* [I[puMeHATPOIPU3HAKA W CBOWCTBA NapajuiesiorpaMMa, pom0a, MpsSIMOYTOJNbHHUKA,
KBaJpara IpHu peleHnn3anay;

* pewiamsp MPOCTEUIINE 3a7a4H HATPAIICLIHIO;

* HaxoOums TPAJYCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPYKHOCTbHIO; YCTAaHABJIUBATh UX
PaBEHCTBO;

* IPUMEHATH CBOMCTBA KacaTeIbHbIX K OKPY>KHOCTHU IIPU PEIICHUNU3aay;

* pewiams 3a/1a4d Ha BIIMCAHHYIO U ONIMCAaHHYIOOKPY>KHOCTb;

* 8bINOIHAMbOCHOBHBIET€OMETPUUYECKUEIIOCTPOCHUSCTIOMOUIBIOLIUPKYIISAUINHENKHY;

* HaX0O0umMs 3HAYEHUs] TPUTOHOMETPUUECKHUX (PYHKIIUI OCTPOro yIiia Yepe3 CTOPOHBI
IPSIMOYTOJIBHOTOTPEYT OJIbHUKA;

* NpUMeHAMb COOTHOLICHUS MEX/1y TPUTOHOMETPUYECKUMH (PYHKIMSIMH MIPUPEILIEHUH
3a]1a4;B4aCTHOCTH,103HAYEHUIOOJHON N3P YHKIIMIHAX OAUTh3HAUEHUSBCEXOCTANIbHBIX;

* peutamsb NPAMOYTOIbHBIETPEYTOJIbHUKH;

€600UMbPAOOTYCTPUTOHOMETPUUYECKUMUPYHKIUAMUYTI0BOTO10 1 80°KCITyuat00CTphIX YIJIOB;

* npuUMeHsAmb TEOPEMY KOCHHYCOB M TEOPEMY CHHYCOB IIpH pEIICHUN3a/1ad;

* peuiams POU3BOJILHBIETPEYT OJIBHUKH;

* HaxoOumyo IUIOIAAN TPEYroJIbHUKOB, ApaJIJIEIOrPaMMOB, TPATICIIHIA;

* npumensamsb Teopemy Iludaropa npu pemeHnnsanay;

* HaXOJUTh NIPOCTEHIINE FEOMETPUUECKHUE BEPOATHOCTH;

* HAXOOUMbPEIICHUS ~ «OKU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJa4, B  KOTOpBIX
MCIIOJIb3YIOTCSl MAaTEMATUYECKUECPEICTBA;

* c030a6amvlIpOAYKT(PE3yNbTaTIPOEKTHONIEATENLHOCTH ), INIIN3yYCHUSIMOIICAHUST
KOTOPOTO MCIIOJIBb3YIOTCS MaTeMaTHUYECKHECPEACTBA.

9-iikJiacc.

Auredpa

Hcnonvzoeams nipy pellieHUN MaTeEMaTHYECKUX 3a]a4, UX 0OOCHOBaHUH U IPOBEPKE

HaAlJICHHOT O PELEHUS 3HaHUE O:

* CBOICTBaxX YMCIOBBIXHEPABEHCTB;

* METOJIaX pelIeHUs JUHEHHBIXHEPABEHCTB;

* CBOMCTBaX KBaJpaTHUYHONU(YHKIINH;

* METOJIaX pElICHUs KBaIPaTHBIXHEPABEHCTB;

* METOJI€ UHTEPBAJIOB [UIsl PEIICHUS PAllMOHAIbHBIXHEPABEHCTB;



e METO/IAXPELICHNs] CUCTEM HEPABEHCTB;

. CBOMCTBax U rpaduke GyHKIMU IpU HATYPAILHOM;

e OIIPEJICIICHUH U CBOWCTBAX KOPHEN CTENICHUY;

e CTEIEHSX C PAallMOHAIBHBIMU [T0KA3aTEISIMU U UXCBOWCTBAX;

e OIIPEJCIICHUH U OCHOBHBIX CBOMCTBaX apu(pMeTHUECKON Iporpeccuu; Gopmysie s
HaXO0XKJEHUS CYMMBbI €€ HECKOJIbKUX IEPBbIXWICHOB;

e OIIPEJICIICHUH U OCHOBHBIX CBOMCTBAX F€OMETPHUECKOM ITporpeccuu; hopmyie 1is
HaXO0XKJEHUSI CYMMBI €€ HECKOJIbKUX IEPBbIXWICHOB;

e hopMyIie AJ1 CyMMBbI OECKOHEUHON re€OMETPHUECKON IPOrPECCUU CO 3HAaMEHATElEeM,
MEHBUINM I10 MOAYJIIO €AUHUIIBI.

e Ucnonv306ams CBOMCTBA YHCIOBBIX HEPABEHCTB ISl PE0OPa30BaHUSHEPABCHCTB;

e 00Ka3bl6ams NPOCTEHIINEHEPABEHCTBA;

e peuiamsv TMHENHBIEHEPABEHCTBA;

o cmpoums TpaduK KBaIpaTUIHON (QYHKIIMH U HCIIOIB30BaTh €0 MPH PEeIICHUN3aaY,

e peuiamyb KBaJIpaTHbICHEPABEHCTBA;

e peuiams pallMOHaIbHbIE HEPABEHCTBA METOJOMUHTEPBAJIOB;

e peuiams CUCTEMbIHEPABEHCTB;

. cmpoumsbrpaduK  (QYHKIUMIPUH HATypalbHOMAM  MCIIOJIB30BaTh €ro Ipu
pelIeHnn3anay;

e HAX0OUMb KOPHU CTEIICHUN,;

* UCNOIb306aMb CBOMCTBA KOPHEH CTEIICHH 7 TIPH TOXKIECTBEHHBIXITPEOOPA30BAHNUSAX;

* HAX0O0UMb 3HAYCHUSI CTETIEHEH C PallMOHAIbHBIMHUIIOKA3aTENSIMHY;

e pewiams OCHOBHBIC 33/1a91 Ha apU(METHUECKYIO U TE€OMETPUIECKYIOIIPOTPECCHH;

* HAXO0OUMbCYMMY OECKOHEYHONH TI€OMETPUUYECKOW IPOrpeccud CO 3HaMeHareleM,
MEHBIIIUM T10 MOJIYJTIO €IMHUIIBL;

* HAXOOUMBPEIIEHUSI  (OKU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3a/1a4, B  KOTOPBIX
HCIOJIb3YIOTCSI MaTEMaTUYECKUECPEICTBA;

e co30a6ams NPOIYKT (Pe3yabTaT MPOEKTHON AEATEIbHOCTH), U1 U3yYEHUS U ONUCAHUS
KOTOPOTO HCIOJIb3YIOTCS MaTEMaTHYECKUECPEICTBA.

9-ii KJ1acc.

I'eomerpus

Hcnonvzosams nipu pellIeHUN MaTeMaTHYECKHX 3aj1ad, MX 000CHOBAHUU U TIPOBEPKE

HalJCHHOT O PELEHUS 3HaHUE O:

e TIPU3HAKAX 0100 TPEYTOIbHUKOB;

e TEOpPEME O MPONOPIUOHATBLHBIXOTPE3KAX;

e CBOICTBE OMCCEKTPHUCHITPEYTOJIbHUKA;

e IPONOPLUOHATIBHBIX OTPE3Kax B MPSMOYTOJIbHOMTPEYTOJIbHHKE;

e IIPONIOPLIMOHATBHBIX OTPE3KaxX BKPYTE;

e TeOpeMe 00 OTHOILIEHUH IO M0J0OHBIXMHOTOYT OJIbHUKOB;

e CBOMCTBaX MPaBUJIbHBIX MHOTOYTOJIbHUKOB; CBSI3U MEXKAY CTOPOHOM NMPaBUIILHOTO
MHOTOYTOJIbHUKA U paJJiyCaMHy BIIMCAHHOTO U ONMMMCaHHOTOKPYTOB;

e OTIpe/ICNICHUH JJTNHBI OKPY>KHOCTH U (POpMYJIE 17151 €€BBIYMCIICHUS;

e (hopMyII€ TUIOMIAIM IPABUILHOTOMHOTOYT OJIbHUKA,;

e OIIpeJIeJIEHU N IIJIOUIAIU Kpyra 1 (opmyre Juist e€ BIYHCIeHU; hopMmyIie JUIst
BBIYMCIICHHS TUIONIA/ICH YacTeNKpyra;

e TIPAaBUJICHAXOK/IEHHUS CYMMBI M pa3HOCTH BEKTOPOB, POU3BEICHHSI BEKTOpa Ha CKAJISp;
CBOMCTBA ITUXOIIEpALIN;

e OTIpECICHUUKOOPIUHAT BEKTOPA M METO/1aX UXHAXOXKICHHUS;

e TIpaBUJIC BBIIIOJHEHUH ONepaluii HaJl BEKTOpaMU B KOOpAUHATHOH(OpME;

e OIIPEJCIICHUH CKATSIPHOTO MTPOU3BECHUS BEKTOPOB U (hOpPMYJIE ISl ErOHAX 0K ICHHS,

e CBSI3U MEXIY KOOpAMHATAMH BEKTOPOB U KOOPIMHATAMUTOUEK;

e BEKTOPHBIM U KOOPJMHATHBIM METO/IaX PELLICHUs F€OMETPHUECKUX3a/1au.



* popmynax o00BEMA  OCHOBHBIX  IPOCTPAHCTBEHHBIX  TE€OMETPHYECKHX  (uryp:
napaJulenenurnesna, Kyoa, mapa, IIMHIPa,KOHYCa.

* npuMeHamb MPU3HAKYU MTOJO0HSI TPEYTOJIbHUKOB IIPU PEIICHNN3a/1a4;

* pewiams TPOCTEHUIINE 3a/1a91 HA TIPOIIOPIIMOHATBHBICOTPE3KH;

* pewiams TIPOCTEHILINE 3a/1a41 HA NPABHILHBIEMHOT OyTOJIbHHUKHY;

* HaX0OUMb JIIMHY OKPYXHOCTH, IJIOMIAAb KPyTa U eroyacreii;

* GbINOJIHAMBOTICPAIIMNHAIBEKTOPAMUBI€OMETPHYECKONMKOOPINHATHOHBOPME;

* Hax0OUMb CKAJSIPHOE TPOU3BEICHUE BEKTOPOB U IPUMEHSTD €T0 ISl HaXOXKICHUS
Pa3IMYHBIX T€OMETPHUUCCKUXBEITUYNH;

* peuwiams TEOMETPUIECKHE 3a7]a4l BEKTOPHBIM U KOOPJAWHATHBIMMETOJIOM;

* NPUMEHAMbTEOMETPIUYECKHE npeoOpa3zoBaHUs IUIOCKOCTH npu pelIeHIH
reoOMeTpUYeCKNX3a/1ay;

* HaxoOumvoOBEMBI ~ OCHOBHBIX  TPOCTPAHCTBEHHBIX  TI'COMETPUYECKUX  (uryp:
napaJulenenunesaa, Kyoa, mapa, UIMHIpa,KOHYCa;

* HAXOOUMBPEUICHUSI  (OKM3HEHHBIX»  (KOMIIETEHTHOCTHBIX)  3aJad, B  KOTOPBIX
UCTIONIB3YIOTCSI MATEMaTHYECKUECPEICTBA;

* €030a8ambIIPOAYKT(PE3YIbTaTIIPOCKTHONIEATEIIEHOCTH ), [UIAN3YyYCHUAUOTTCAH U
KOTOPOTO HCIIONB3YIOTCS MaTeMaTHYeCKUECPEICTBA.

Conep:xanue yueOHoro npeamera «MaremaTuka»

APUDPMETHUKA 2954.

Harypanbnsie uncna. Harypanbssliil psa. [lecaTnynas cucreMa CYUCIICHMUS.
Apudpmerndeckue neHCTBHSA ¢ HATYpaTbHBIMU YrciaMu. CBOMCTBA apu(pMETHUECKUX JCHCTBHIA.
CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

YucnoBble BBIpAaXEHMS, 3HAUEHUE YNCIOBOT0O BbIpaxeHus. [1opsiok AeficTBU B UMCIOBBIX
BBIPQKCHUAX, HCIIONb30BaHUE CKOOOK. Perenne TeKCTOBBIX 3a/1a4 apu(pMETHYECKIMH CITOCOOaMHU.
Henurenu n xpatHsle. CBOMCTBA U IPU3HAKU AeaUMOCTH. IIpocTsie u cocTaBHBIE YKCIA.
PasnoskeHne HaTypaabHOTO YMCIIA HA IPOCTHIE MHOXKUTENHN. JIeIeHne ¢ OCTaTKOM.

Hpo6u. OObIkHOBEHHBIE 1poou. OCHOBHOE CBOUCTBO Jipoou. CpaBHEHHE OOBIKHOBEHHBIX
npoOeit. ApudmMernyeckne TeUCTBHs C OOBIKHOBEHHBIMU Apo0siMu. HaxoxxaeHnue yactu ot
LIEJIOTO U 1IEeJIOro 1o ero yacTu. Jlecarnunsie Apodu. CpaBHEHUE IECATUUHBIX IpOOEi.
Apudmernueckue I1eHCTBUS C
necaTuaHbIMUApoOsMu. IIpencraBiennenecaTHIHON IPOOUBBHI€00BIKHOBEHHOUAPOOHH
OOBIKHOBEHHOH B BHJIEAECATUYHOM.

[TporeHThI; HaX0XACHUE TPOLEHTOB OT BEJIMYMHBI U BEIMYMHBI IO €€ TPOIICHTAM.
OTtHoleHNE; BBIpa)KEHNE OTHOIIEHUS B IpoleHTax. [Iponopius; ocHOBHOE CBOICTBO

MMPOITOPLHUMA 39u.

Pemienne TekCTOBBIX 3a/1a4 apu(PMETHIECKUMU CTIOCOOAMH.

Paunonanbubie ynciaa. [lonoxuTenbHble U OTPUIIATENBHBIE YUCIA, MOTYJIb YHCTIA.
MHOXECTBO HETBIXUUCEIL.

MHOK€eCTBO pallMOHAIBHBIX YHCEIN; PALMOHAIBHOE YHCIO KAaK OTHOILICHHWE , rIe m —
1[eJI0€ YUCTI0, T— HaTypaibHOoe yrciio. CpaBHEHUE PallMOHATBHBIX Yhce. ApUPMETHIECKIE
JEHCTBHS ¢ paloHaIbHBIMU Ynciaamu. CBolicTBa apudmernueckux neictBuil. CTeneHs ¢
LIEJIBIMITIOKA3aTENIEM.

HeiicTBuTenbHbIe yncaa. KBagpaTHbeiii KopeHb u3 uncia. KopeHb TpeThel CTEeHu.
[TonsiTre 06 uppannonansHOM unciie. ppannoHaibHOCTh YKCIa U HECOM3MEPUMOCTb CTOPOHBI U
TUaroHany KBajapara. JlecaTuuHble MpUOTMKEHUS HPPAMOHATBHBIX 4YHcel. MHOXKECTBO
JIEHCTBUTENLHBIX YHCEN; TIPE/ICTABIICHNE JEHCTBUTEIBHBIX YHCEN B BUE OECKOHEUHBIX
JIecATUYHBIX ApoOeit. CpaBHeHHE NEUCTBUTENBHBIX uucen. KoopauHaTHas mpsmast.
N300paxeHne yuces TOUkaMyd KOOPJIUHATHOMN MpsMoii. UncIoBbIe TPOMEXKYTKH.



N3mepenus, npudan:keHs, oleHKH. PazMepsl 00bEKTOB OKpYKaromero Mupa (ot
3JIEMEHTApHBIX YacTUILl 10 BceneHnHoit), AUTENbHOCTD NIPOLIECCOB B OKPYKAIOIIEM MUPE.
Beinenenue mHoxurens — crenenu 10 — B 3anucu yuca.

[TpubnmxeHHOE 3HaYEHNE BETMYMHBI, TOYHOCTD MpuOimxkeHus. OKpyriieHHeHaTypaIbHbBIX
qHceN U AeCATUYHBIX pobei. IIpuknika 1 olleHKa pe3ybTaTOBBBIYNCICHUH.

AJITEBPA 204 4.

AJredpanyeckue BbIpaxkeHHsl. bykBeHHbIE BbIpaKEHUS (BBIPAYKEHHSI C IEPEMEHHBIMH).
YucnoBoe 3HaYeHHE OYKBEHHOTO BhIpayKeHHs. JloMyCTHMbIE 3HAYCHHUS TIEPEMEHHBIX.
IToncranoBKa BeIpaykeHHI BMECTO nepeMeHHBIX. [IpeoOpazoBaHne OyKBEHHBIX BBIpaXKEHUIN HA
OCHOBE CBOMCTB apu(METHUECKUX ACUCTBUI. PaBeHCTBO OyKBEHHBIX BBIpaKeHUH. TOXIECTBO.
Crenens ¢ HaTypalabHBIM IIOKa3aTelNeM U €€ cBorcTBa. OnHOWIEHBl 1 MHOTOWIeHbI. CTeneHb
MHorouseHa. Cli0)keHHe, BBIYUUTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYJIbl COKpPAIIEHHOTO
YMHOXEHHMS: KBagpaT CyMMBbI M KBagpar pasHoctu. @opmyna pa3HOCTH KBaJpaTOB.
[IpeoOpa3oBanue 1eI0r0 BEIPAKEHHSI B MHOTOWIEH. Pa3noskeHrne MHOTOWICHOB HAa MHOKUTEIH.
MHorounens! ¢ oqHoi nepeMeHHoi. Kopenb MHOrowiena. KBagpaTHelil TpeXwIeH; pa3inokeHUe
KBaJPAaTHOI'O TPEXYJIECHA HA MHOKHUTEIIN.

Anrebpanueckas 1poob. OCHOBHOE CBOMCTBO anredpanueckoi apoodu. Cnoxenue,
BBIUUTAHUE, YMHOKEHUE, JIeJIeHHe anredpandyeckux Jipooeil. CTeneHp ¢ 1eNbIM I10Ka3aTeleM U
€e CBONCTBA.

ParnmonanbHbIe BEIpaXeHUS U UX TpeoOpa3oBanus. Jloka3aTenbCcTBO TOXKIESCTB.
KBagparubie kopHH. CBOICTBa apu(METHUECKUX KBAJPAaTHBIX KOPHEN U UX IPUMEHEHHE K
peoOpPa30BAHUIO YHCIOBBIX BBIPAKCHUN U BHIYHCICHUSIM.

YpaBHeHnusi. YpaBHeHue ¢ oHoM nepemeHHoil. Kopenb ypaBHeHus. CBOMCTBA YHCIOBBIX
paBeHCTB. PaBHOCWIIBHOCTD YpaBHEHUN.

Jluneiinoe ypaBHeHue. KBagparHoe ypaBHeHue: GopMysia KOpHEH KBaJIpaTHOTO
ypaBHeHud. Teopema Buera. Pemienue ypaBHeHM, CBOASIIMXCS K JIMHEHHBIM U KBaJPaTHBIM.
[Tpumeps! perieHust ypaBHEHUH TpeTheil U ueTBepToil ctenenu. Pemenne n1po6HO-
palMOHAIbHBIXYPABHEHUH.

VYpaBHeHue ¢ AByMs NepeMEHHBIMU. JINHEITHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMY,
MIpUMEpHI pEIlIeHNs] ypaBHEHUH B 1eNbIX yncaax. CucreMa ypaBHEHUH C IByMSIIEpEMEHHbBIMHU.
PaBHOCMIBHOCTB cucTeM. CHUCTEMBI BYX JTUHENHBIX YPAaBHEHUH C IBYMSIIEPEMEHHBIMU;
pelIeHne MOICTaHOBKOM U c10keHueM. [IprMepsl peleHns CucTeM HEJTMHENHBIX YPABHEHUH C
JBYMAIIEPEMEHHBIMU.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandecKuM CIIoCOOOM.

JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTHU. ['paduueckas nHTepnpeTalys ypaBHEHUs C IByMs
nepeMeHHbIMU. ['paduk TuHEHO roypaBHEHHS ¢ IByMs IEPEMEHHBIMU; YTITI0BOH K03 uiimeHTt
MPSIMOM; YCIIOBUE MapaIeNbHOCTHU NPAMBIX. ['paduku mpocTeliyx HeMMHEHHBIX YpaBHEHUN:
napabosna, Tunep6osa, OKpyKHOCTb. I'paduueckast UHTEpIIpeTaIs CUCTEM YpaBHEHUH C IByMS
IIEPEMEHHBIMHU.

HepaBencrBa.UncnoBele HepaBeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ O1HOM
IepeMEHHON. PaBHOCHIIBHOCTh HEPABEHCTB. JINHEWHBIE HEPABEHCTBA C
onHoinepemenHol. KBanpaTasleHepaBeHCTBAa. CHCTEMBIHEPABEHCTBCOIHONIIEPEMEHHOM.

®YHKIUUH 654.

OcHOBHBIE NOHATHS. 3aBUCUMOCTH MEX 1y BenuunHamu. lIpencrasiienne 3aBucuMocTen
dopmynamu. [TonstTre GpyHKIMH.

O6uacTh onpeeneHuss 1 MHOKeCTBO 3HaueHU pyHkunu. CriocoObl 3aJaHus ¢ yHKIUH.
I'padux ¢pynkuuu. CoiicTBa QyHKIMIA, UX oToOpaxkeHue Ha rpaduke. [Ipumeps! rpagukos
3aBUCUMOCTEH, OTPAXKAIOLIUX PeaJIbHbIE MPOLECCHI.

YucyoBble pyHKIUU. OyHKINH, ONHMCHIBAIOIINE MPSIMYIO U 00paTHYIO
IIPONOPLIMOHATIbHBIE 3aBUCUMOCTH, MX Tpaduku u cBoicTBa. JInHeliHas GyHkus, ee rpaduk u
cBoiicTBa. KBagparuunas ¢pynkuus, ee rpaguk u cBoiictBa. CTeneHHble (yHKINU C
HaTypaJbHBIMU TTOKa3aTess MK 2 U 3, uX Tpadviku U CBOMCTBA.



I'paduku bynxuwmii, y =, y = [X|.

YucaoBLIe HOCJIEI0BATEILHOCTH. [I0oHATHE YNCI0BOH TOCIEI0BATEILHOCTH. 3aJaHNe
[I0CJIEI0BATENbHOCTH PEKYPPEHTHON (GopMyIoHu(opMyIioil n-rowieHa. Apudmerndeckas u
reoMeTpuuecKkas nporpeccuu. @opMysbl N-ro 4wieHa apupMeTHIecKOi U TeOMETPHUYECKON
Iporpeccuii, CyMMbl IIEPBBIX N 4JIEHOB. M300paxkeHne 4ieHOB apupMEeTUIECKON U
r€OMETPUYECKON MPOrpeCCrii TOUKaMHU KOOPAUHATHOM TUIOCKOCTHU. JIMHEHHbIN U
9KCIIOHEHIMAIBHBIA POCT. CII0KHBICIIPOLIEHTHI.

BEPOATHOCTDB U CTATUCTHUKA 50u.

OnmucaresibHas cTaTucTUKA. [IpescTaBienue 1aHHBIX B BUAE TaOJMLl, AUArpaMM,
rpadukoB. Crny4aiiHas U3MEHUNBOCTh. CTaTUCTHUECKUE XapaKTEPUCTUKU HA0Opa JaHHBIX:
cpeaHee apupMeTHYECKOe, MeIMaHa, HanOoJIblllee U HauMEHbIIIee 3HaYEeHUs, pa3 Max.
[IpencraBnenue o BEIOOPOYHOM HCCIIEIOBAHUU.

Cuayuaiinble cOOBITHSI M BEPOSITHOCTD. [[OHATHE O CiIy4yaliHOM OIBITE U CIIy4YalHOM
coObITHH. YacToTa ciay4aiftHOro coObIThsl. CTaTUCTHYECKHH MOIXO/ K MMOHATHIO BEPOSTHOCTH.
BeposiTHOCTH TPOTUBOIONOKHBIX COOBITUH. JlocTOBEpPHBIE U HE BO3ZMOKHBIE COOBITHSL.
PaBHOBO3MOXHOCTB cOObITHH. Kitaccuueckoe onpesienieHne BEpOsSTHOCTH.

Komo0unnaropuka. Pemienne koMOMHATOPHBIX 33734 1epedOPOM BapuaHTOB.
KombunaTtoproe npasmiio ymHokeHUs. [lepecTaHoBKkH U akTopHat.

I'EOMETPUSA 2554.

Harasanas reomerpus. Harnsaaele npenctaBieHus o purypax Ha IUIOCKOCTH: MpsiMas,
OTpE30K, JIy4, YToJI, JOMaHasi, MHOTOYTOJIbHUK, OKPY’KHOCTb, KpyT. UEeThIpEX YT OJIbHUK,
IIPSIMOYTOJIBHMK, KBajpaT. TpeyroabHuK, BUIbI TPEYTOJILHUKOB. [IpaBUIIbHBIE MHOTOYTOJIBHUKH.
N300pakenue reomerpuueckux ¢puryp. BzanmHoe pacnosnoxeHnue 1ByX IpsSMBIX, IBYX
OKPYKHOCTEH, IPSIMOU U OKPY’KHOCTH.

JlnnHa otpeska, noMaHoi. [lepumerp MHOroyronbHuKa. EquHUIBI M3MEpEHUSI ITUHBI.
N3mepenne  IIMHBI OTpe3Ka, MIOCTPOEHUE OTpe3Ka  3aJaHHOM JUTVHBL.
Bunel yros. 'pagycHas mepa yria. Mi3MepeHue 1 NoCTpOEHHE YIJIOB € TOMOLIBIO
TPaHCIIOPTHPA.

[TonsTHe momaay GUrypsl; eTMHULB U3MepeHus riomaau. Ilnomans npsiMoyroiabHUKa U
wionaab kBajapata. [IpubnmkeHHoe u3mepeHue miomaaei Guryp Ha KiaerdyaToil Oymare.
PaBHoBenukue Gurypsl.

Harnsanuelie npencraBieHus 0 IpOCTPaHCTBEHHBIX PUTypax: KyO, mapaienenumne],
pu3Ma, IMpamua, map, chepa, Konyc, umHAp. M300pakeHue npocTpaHCTBEHHBIX QUTYP.
[Ipumeps! ceuennii. MHororpanuuku. IlpaBunbsabie MHOrorpasHuky. [Ipumeps! pa3BepTok
MHOTOTPaHHHUKOB, LIMJIMH/IPA U KOHYCA.

[Tonsitue o6bema; enuauIBl 00beMa. O0BEM IPSIMOYTOJILHOTO MapasuieNienuiesna, Kyoa.
ITonsartue o paBeHcTBe Quryp. LleHTpanbHas, oceBas U 3epKaibHas cMMMeTpuu. M300paxenue
CUMMETPUYHBIX QUTYP.

I'eomerpuueckue purypsl. IIpsaveie u yrisl. Touka, npsmas, miockocTs. OTpe3ok, ayd.
VYron. Buael yrnos. BepTukaneHele u cMexHble yribl. buccektpuca yria. [lapamiensHbie u
nepecekaromuecs npsmslie. lleprnenaukynsapusie npsmbie. TeopeMbl 0 TapaieIbHOCTH U
MEPIEHIUKYISIPHOCTH NMPAMBIX. [leprneHauKynsap v HakIOHHAs K npsiMoil. CepeTMHHBIN
NEPIIEHIUKYJIISP KOTPE3KY.

['eomeTpuyeckoe mecto TodeK. CBOMCTBA OMCCEKTPHCHI yIila U CEPETUHHOTO
MEPIEHIUKYIIAPA K OTPE3KY.

Tpeyronbauk. BeicoTa, Menuana, OuccekTpuca, CpeHssl JUHUS TPEYTOIbHHKA.
PaBHOOeipeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA M MIPU3HAKH PABHOOEIPEHHOTO
TpeyrojbHuKa. [Ipru3Haky paBeHCTBa TpeyroibHUKOB. HepaBeHCTBO TpeyroiabHHUKa.
CooTHoIIEHNs MEXly CTOPOHAMU U YIIIaMUTpeyroibHuKa. CymMMa yIiioB TPEYTOJIbHHKA.
Bremnawne yriwl Tpeyronsauka. Teopema @aneca. [Togo6ue TpeyroasHukoB. [Ipusnaku mogoous
TpeyronsHUKoB. Teopema [Tudaropa. Cunyc, KOCUHYC, TAHT€HC, KOTAHTEHC OCTPOTO yIia
NPSAMOYTOJIbHOTO TpeyrojbHuKa U yrioB oT 0 1o 180°; mpuBeaenue k octpoMy yriy. Pemenue



IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. OCHOBHOE TPUTOHOMETPUUECKOE TOXAeCTBO. Dopmyisl,
CBS3BIBAIOLINE CUHYC, KOCUHYC, TAHI€HC, KOTAHI'€HC OJHOT'O U TOTO K€ yria. Pemenue
TPEYTOJbHUKOB: TEOPEMA KOCHHYCOB M TEOPEMA CUHYCOB. 3aMedaTeIbHbIe TOUKH TPEYTOJbHUKA.
YersipexyronpHuk.[lapannenorpamm,erocsoiictBanipuziaku. IIpsiMoyronbHuK,kBaapar, pomo,
X CBOWCTBA WM INpuU3HAKU. Tpameuus, CpeiHss JUHUA Tpareluu.

MHoroyroiasHuK. BbinykiibieMHOroyronbHUKU. CyMMayTiI0OBBBITYKJIOTOMHOIOYT OJIbHUKA.

[IpaBunIbHBIE MHOTOYTOJIBHUKHU.

OxkpyxxHOCTb M KpyT. [yra, xopaa. Cexrop, cerMeHT. LleHTpasibHbIi yroJi, BHUCAHHBIN
YToJ1; BEJIMYMHA BOIMCAHHOTO yria. B3anmHoe pacnosoxkeHue npsmMoil 1 OKpy>KHOCTH, ABYX
okpyxHocTer. KacarenpHasuceKylasKOKpyKHOCTH, UXCBOMCTBA. BIIMCaHHBIEH O CAaHHBI€
MHOT'OYTI'OJIbHUKU.OKPYKHOCTb,BIINCAHHASBTPEYT OJIbHUK,NOKPY>KHOCTb,OIIMCAHHAs0KOJIO
TpPEyroJIbHUKA. BrcanHble U OIIMCAaHHBIE OKPYKHOCTH IIPABUJIBHOI'O MHOI'OYT OJIbHUKA.
I'eomerpuueckue nmpeodpazoBanust. [lonstue o paBeHctse Guryp. [lonsTue o 1BIKEHUU: OceBas
UICHTpaJIbHAsICUMMETPUH, TapajuIeIbHbIHIepeHOC, ToBopoT. I lonsTHE OO 100 pHUTYpH
TOMOTETHH.

Pemrenue 3a1au Ha BbIYMCIIEHUE, JOKA3aTEIbCTBO U IOCTPOEHUE C UCIIOJIb30BAHUEM
CBOWCTB M3y4YCHHBIX UTYP.

N3mepenne reoMeTpu4ecKux BEIUYHH.

Jlnuna otpeska. PaccTosHue ot Touku 10 npsamoil. PacctosHue Mexay napaiebHbIMU
npsMbIMU. 1lepumeTp MHOrOyrojapHuUKa.

JlnuHa ~ OKPY’KHOCTH, YUCJIO T; JUIMHA YU OKPYKHOCTH.
I'panycHasimepayria,cCOOTBETCTBUE MEX1YBEINUNHONIIEHTPAIBHOIO YIIauJIMHOWIYTH
OKPYKHOCTH.

[TonsiTre myom@aau mWiockux ¢uryp. PaBHococTaBieHHbIE U PABHOBEIUKHUE (PUTYPHI.
[Tnomane npsimoyroneHuka. [lnomany napannenorpamma, TpeyroibHuka 1 Tpaneuuu. [lnomanp
MHoroyrojiasHuka. [lmomane kpyra u miomaas cekropa. COOTHOLIEHUE MEXIY MII0IAIIMU
Mo00HBIX (uUryp.

Pemenue 3an1a4y Ha BBIYMCIEHUE U JOKA3aTENbCTBO C UCIIOJIB30BAHUEM U3Y4YEHHBIX
dbopmy.

Koopaunarel. Ypasaenue npsmoii. Koopaunatel cepennnsl otpeska. opmyna
pacCTOsIHUS MEXAY ABYMs TOUKAaMU IIJIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bextopsl. Jlnuna (Moaynb) BekTopa. PaBeHcTBO BekTopoB. KonnuHeapHbie BEKTOPBI.
KoopanHaTeIBEKTOPA. Y MHOKEHUEBEKTOPAHAYUCIIO,CYMMABEKTOPOB, Pa3JI0KEHHE BEKTOPAIIO IBYM
HEKOJUIMHEAPHBIM BeKkTOopaM. CKaJsipHOE POU3BEICHUEBEKTOPOB.

JIOI'UKA U MHOXECTBA10u.

TeopeTHKO-MHOKeCTBEHHbIE MOHATHSI. MHOXXECTBO, 3JIEMEHT MHOKECTBA. 3aJjaHuE
MHOXECTB IIEPCUNUCICHUEM 3JICMCHTOB, XapPaKTCPUCTUICCKHUM CBOMCTBOM. CTaHI[apTHBIG
0003HaYeHUSTUMCIOBRIXMHOXKeCTB.[IycToemHokecTBoneroodo3nauenue. [ lonMHOKeCTBO.
OObenuHEHNE U NTePeceYeHUEMHOXKECTB.

NnntocTpaiysi OTHOLIEHUH MEXAY MHOKECTBAMU € TOMOILBIO AMarpamm Jidiiepa
Benna.

JueMeHTHI Joruku. OnpeneneHue. AKCHOMBI U TeOpeMbl. Jloka3aTenbeTBo.
JlokazatrenbCcTBO OT MPOTUBHOTO. Teopema, odpaTHas nanHou. [Ipumep u KOHTpIpUMED.
[TonsiTie 0 paBHOCUIIBHOCTH, CJI€I0BAaHUH, YIIOTPEOJIEHUE JTIOTHYECKUX CBA30KECIU ..., MO 8 MOM U
MOJILKO 8 MOM Cy4ae, TOTUYECKUE CBSI3KU U, UL

MATEMATHKA B UCTOPUYECKOM PA3BUTHUMN.

(Conmepxanue paszenna BBOJIWUTCA MO Mepe W3Y4YEHHUs JAPYyTuxX BOMpocoB.) Hcropust
CbOpMI/IpOBaHI/ISI IMOHATHA YHCiia: HaTypaJIbHBIC YHUCJIa, leO6I/I, HEAO0CTAaTOYHOCTH pallMOHAJIBHBIX
YHCEII TSl TEOMETPUUIECKUX U3MEPEHNH, HppallMOHabHbIE yncia. CTapuHHbIE
cuctembizanucuuncen.J[poousBaswione, Erunte, Pume. OTKphITHE AECITUIHBIX IPOOCH.



CrapunHbBIE cCTeMbI Mep. JlecsTuuHbIe TpoOu 1 MeTpudeckas cuctema mep. [losBnenue
OTpHUIATENbHBIX YKced U HyJa. J1. Maraunkuit. JT. Ditnep.

3apoxaeHue anreOpsl B Hepax apudmeTuku. An-Xopesmu. Poxxnenne OyKBeHHOM
cumBogukn.[1.depma,d.Buer,P. [lekapt.McTopusiBonpocaoHax 0 AeHUU(HOPMYITKOPHEH
anredpanvyeckux ypaBHEHUH, HEPa3pEIIMMOCTh B pajlKaiax ypaBHEHUN CTEIeHH, OOJbIIeH
yeteipex. H. Tapramesa, JIx. Kapgano, H.X.AGens, O.I"anya. M300perenne metoaa
KOOpJMHAT, TO3BOJIAIOIIET0 IEPEBOAUTH FreOMETpHUECKUe 00BEKThI Ha
si3pikanreopsl. P. [lekaptull.depma. [ IpumepripazInyHbIX CHCTEMKOOPAMHATHAIUIOCKOCTH. 3a1a4a
Jleonapno Iuzanckoro (PuboHayun) o kposmkax, uncina Gudonaqyuun. 3agada o
IaXMaTHOMIOCKE.

M cTOKHTEOPUUBEPOSITHOCTEN: CTpaxoBoeeno,azapTusienrpsl. Il. depmanb. I1ackais.

. bepunymu. A. H. Konmoropos.

Ot 3emnemepus k reometpun. [Tudarop u eromxona. @anec. Apxumen. [ToctpoeHue ¢
HOMOILBIO IUPKYJIA U TUHEHKU. [IocT poenne npaBuiIbHBIX MHOTOYTOJILHUKOB. TpHcekuus yria.
KBanpatypa kpyra. Y aBoenue ky6a. cropus uucna s1. 3omnoroe ceuenue. «Hauana» EBknuaa.
JL.Dinep. H.N. Jlo6aueBckuii. UcTopus nsaToro noctynara. Copu3MblL,1apaioKChI.

TemaTn4eckoe nJaHUpOBaHWe M BUABI JeATEJbHOCTH  y4AIIMXCH.
MaremaTuka

YpoBeHb 00y4eHusi: 6a30BbIH.

®opMbl OPraHu3aluM y4eOHOro npouecca: UHIMBUyaJbHbIE, TPYIIOBHIE,
(GpoHTaNbHbIE, KIIACCHBIE U BHEKJIACCHBIE.

®opMbl KOHTPOJIS: CAMOCTOSATENIbHAS paboTa, MaTeMaTHUECKUI TUKTAHT, KOHTPOJIbHAs
paboTa, YCTHBIHM onpoc, NMCbMEHHBIN OIIPOC, TECTUPOBAHUE, IPAKTUYECKas padoTa,
WH/JVBHIyaJIbHBIC 33/IaHNs, PELICHUE 3a/1a4.

Cucrema OneHMBaHUA: TPAJULMOHHAS.

Copaepxxanue yuyeOHOro Kypca 1o MaTemMaTHke s S kiacca
6 uacoBBHenea10,Bcero204 uyaca
KonrTpoabnbix pador - 14
Cooeporcanue

1.HatypajbHble 4yucjia U Kajabl. 18yacos

O6o3HaueHne U CpaBHEHUE HaTypasbHbIX yncen. Otpe3ok. [nuHa orpeska. TpeyronbHUK.
ITnockocts. [Ipamas. Jlyy. llkaner u koopauHatsl. JInHeiHbIe quarpaMMsl. Pemenue
KOMOMHATOPHBIX 3a/1a4.

Ocnognasa neib. CucteMaTu3upoBaTh U 000OIIUTH CBEJIEHUS O HATypaJIbHbIX YHCIIaX,
MOJIyYE€HHBIE B HAYAJIbHOM 1IIKOJIE; 3aKPENUTh HAaBBIKU TIOCTPOEHUS M U3MEPEHHUS OTPE3KOB.
BBecTu noHsTHE KOOPAMHATHOTO Jy4a, €AUHUYHOTO OTPE3Ka U KOOPAUHATHI TOUKH.
®opmMupoBaTh yMEHUE CTPOUTH KOOPIWHATHBIN JIyd U OTMEUYaTh HA HEM 3aJJaHHbIE YHCIIa,
Ha3bIBaTh YKCJIO, COOTBETCTBYIOIIEE IaHHOMY JEJIEHUIO Ha KOOpAUHAaTHOM ny4ye. Hayunutpb
UCIIOJIb30BaTh MPHUOOPETEHHbIE 3HAHUS U YMEHUS B IPAKTHUECKON JEeSITETbHOCTU U
MOBCEIHEBHOM JKHU3HH.

Kounrponbnas paboma Ne 1 no meme. « Hamypanvuvie yucna u mMKanbD.

2. CioxeHHe M BBIYMTAHME HATYPAJIBHBIX YHCe. 254acoB

CrnoxeHue U BIYUTAaHHE HATYpalIbHBIX YHCEI, UX CBOMCTBA. UNCIIOBBIE 1 OYKBEHHbIE
BbIpakeHUs. PerieHne MuHeHbIX ypaBHeHUH. PemieHne koMOMHATOpHBIX 3anad. Ocroenas
Uenb.3aKpenuTh U pa3BUTh HABBIKU CJIOKEHUS U BRIUMTAHUS HaTypajibHbIXxunced. HaunHnath
anredpanvecKyro MoAroTOBKY: COCTaBlIeHuE OYKBEHHBIX BHIPAYKEHUI 110 YCIOBHIO 33/1a4H,
pelIeHne ypaBHEHN Ha OCHOBE 3aBUCHMOCTH MEXY KOMIIOHEHTaMUICUCTBUM.



HayuuTs ucnonbs3oBaTh MpuOOPETCHHBIE 3HAHUS U YMEHHSI B IPAKTUIECKON NESTEIILHOCTH U
MOBCEHEBHOW KU3HU.

KoumponvnaapabomaNe2nomeme. « CrodiceHueusblyumaHueHamypaibHuLXYuceiy.

Koumponvuasa paboma Ne 3 no meme: « Ypagnenuey.

3. YMHoKeHHe U Je/ieHNe HATYPAJbHbIX YyHcel. 32 yaca.

YMHOKEHUE U IETICHUE HATYPaJIbHbIX YUCET, CBOMCTBA YMHOKEHUA. Y IPOLIEHUE
BoIpakeHui. [lopsimok BemostHeHus neiictBuii. KBagpar u ky0 yucia. CucrtemaTusamnus u
MOJICYET UMEIOIIUXCSI IAHHBIX B BUJIC YACTOTHBIX TAOIHII U AHarpaMMm. PereHre TeKCTOBBIX
3a/1a4.

Ocnosnas yenwp. 3aKpenuTh U Pa3BUTh HABBIKK apH(PMETHUECKUX JEHCTBUH C
HaTypaJIbHBIMU YKciIaMu. BBecTu moHsATHS KBajpaTa 1 Ky0a uncia. CoBepIIeHCTBOBATh HABBIKU
10 PEUIEHUIO YPABHEHUI HA OCHOBE 3aBUCUMOCTH MEXIYy KOMIIOHEHTaMU JeicTBUi. Pa3BuBaTh
YMEHUE peliaTh TEKCTOBbIE 3a/1au. [103HaKOMUTB C penieHueM 3a/1a4 ¢ IOMOUIBI0 YPABHEHUH.
HayuuTs ucnonbs30BaTh MPpUOOPETCHHBIC 3HAHUS U YMEHUS B TIPAKTHYECKOU EATEITHHOCTH H
[MOBCETHEBHOM KU3HU.

KoumponvnaapabomaNednomeme.: « YmnosrcenueuoeneHueHamypanrbHuIX4ucen ».

Koumponvnas paboma Ne5 no meme « Ynpowenuegvipasicernutiy.

4. IInomaau 1 00LE€MBI. 14 yacos

Berancnenus o popmynam. [Lnomans. [lnomans npsmoyroasHuKa. EXUHAIIE H3MEpeHUs
wiomaaen. CronduateienuarpamMmel. [Ipsmoyronsabiii napamienenunen. O6bembl. O0beM
MPSIMOYTOJIBHOTO TapasuieleuIea.

Ocnoenasa yens. PactupuTh IpeICTaBICHUS yUaluxcs 00 u3MepeHNH reOMEeTPHUECKUX
BEJIMYMH Ha TIPUMEPE BBIYHMCIICHUS TUIOIIAICH 1 00bEMOB M CHCTEMATHU3HPOBATH U3BECTHBIC UM
CBeIeHMs 0 euHuIax u3mMepeHusi. OTpabaTbiBaTh HABBIKM BBIYUCIICHUS TTO (popMyrnaM mnpu
pelIeHUU TeOMETPUYEeCKUX 3a1a4. DOopMUpPOBATH 3HAHUS OCHOBHBIX €UHUI] U3MEPEHUS U
YMEHUS IEPENTH OT OAHUX €IMHULL K IPYTUM B COOTBETCTBUU C yCIIOBUEM 3aAaud. Hayuuts
WCII0JIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATETLHOCTH U
IOBCEIHEBHOMW KU3HU.

Konumponvnasa paboma Ne6 no meme «Ilnowaou u o6vemwly.

5. O0bIkHOBeHHBIE Apoou. 31uac.

OxpyxxHOCTh U Kpyr. OObIKHOBEHHBIE ApoOu. HaxoxkIeHne 4acTu OT HEN0ro U eNoro 1mo
ero yactu. CpaBHEHHUE, CII0KEHNE U BEIYMTAHNE OOBIKHOBEHHBIX JIpoOe ¢ OIMHAKOBBIMHU
3HameHaTensiMu. CMemannble yncina. CnokeHne U BBIMUTaHUE CMEIIaHHBIX YUCEl.

[TpakTrueckas pabota 1o c6opy, OpraHu3alyy 1 NOJCUETy JaHHBIX. Pemienne
KOMOMHATOPHBIX 3a/1a4.

Ocnosnas yens I103HAKOMUTD y4YaITUXCS C TIOHITHEM IpoOU B 00BEME, TOCTATOUHOM IS
BBEJICHUS JAECATUYHBIX ApoOeit. DopMupoBaTh YMEHHUS CPAaBHUBATH APOOU C OJTMHAKOBBLIMH
3HaAMEHATEJSIMU; BBIICIATH M0 YacTh HEMPABMWIHLHOM IpoOH; periaTh TpU OCHOBHBIC 3a/1a41
Ha ApoOu. Hayuutbrcnonb30BaTh IPpHOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUYECKOU
JeSTeTLHOCTH M TIOBCETHEBHOM JKU3HMU.

Koumponvnas paboma Ne 7 no meme: « ObvikHogenHble OpoouUy.

Koumponvnas paboma Ne8 no meme: « Cnodxcenue u goruumarue opooeti ¢ 00UHAKO8bIMU
SHAMEeHamenAMuy.

6. lecaituunbie Apodu. CiioskeHHe M BbIYMTAHME JeCATUYHBIX Apodeii. 13 yacos

Hecsatuunas apoos. CpaBHEHHE, OKPYTJICHUE, CIO)KEHUE U BRIYUTAHUE JCCATUIHBIX
npobeil. Pemenne KOMOMHATOpHBIX 3amady. PemieHue TEKCTOBBIX 3ama4y.0cCHO6HAA
yenwv. BerpaboTaTh yMEHUS YUTATh, 3alIUCHIBATh, CPABHUBATH, OKPYTJIATH ACCITUIHBIC APOOH,
BBHITIONTHSATH CIIOKEHUE U BBIYMTAHHUE JECSITHUHBIX Apo0Oeii. BeipabaThiBaTh yMEHHE pelIaTh
TEKCTOBBIC 3a/1a4H. BBeCTH MOHTHE MPUOIMKEHHOTO 3HAYCHUS yrciia. HayduTh UCTIOIB30BaTh
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON ACSITEIFHOCTH U TIOBCETHEBHOM JKU3HU.

Konmponvnas paboma Ne 9 no meme. «/Jecamuunsie Opoou. Cnodicenue u gbiuumariue
oecamuunbix Opoodetiy.



7. YMHOKeHHe H JeJIeHHe JeCATHYHBIX apodeil. 26 4acos

YMHOXEHUE U JCJICHHE NeCATUYHBIX apodei. CpeaHee apudmMeTndeckoe

HECKOJIbKUXUHCell. PernennerekcroBbix3agay. PenennekoMOnHaTOpHbIX

3a1a4.CpeIHee3HaYeHUEUMOAAKaK XapaKTEPUCTUKN COBOKYITHOCTH YMCIIOBBIXJaHHBIX.

Ocnognaa yenv.Beipabotath yMEHUsI YMHOXKATH U ACTUTh JECATUYHbIE IPOOH, BBITIONHAT
3aJaHMsl HA BCE JCWCTBUS C HATYPaJIbHBIMHU YUCIIAMH U ACCATUYHBIMU ApoOsimu. Hayuntsb
UCTIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B PAKTHUECKON JCSITEIbHOCTH U
MOBCEIHEBHOKHU3HU.

Koumponvnaapabomale I Onomeme« Y mnooicenueudenenuedecamudnbixopooetina
HAmMypanibHbleduciay.

Konmponvnas paboma Ne 11 no meme. « Ymrooicenue u oenenue decamuunvlx oOpodetiy.
8. UncTpymMeHTHI U1 BHIYUCIEHN U u3MepeHuii. 17 yacos.

Hauanbnblie cBeieHHS O BBIUUCICHUAX Ha KaIbKysaTope. [Ipouentel. Haxoxnenue
IIPOLIEHTA OT BEJIMUYMHBI, BEJIMUUHBI 10 €€ IpOoLeHTy. Yroiu. TpeyronbHuk. Bennuuna yria.
Enunnnel nsmepenus yrios. M3mepenue yrinos. [loctpoenue yriia 3a1aHHON BEJIMYUHBI.
Kpyrossie auarpammsl. Penienre koMOMHATOPHBIX3a/1a4.

Ocnosnasa yens.ChopMupoBaTh yMEHHS PEIIaTh IPOCTEHININE 3aJa4l HA TPOIICHTHI,
BBITNIOJHATH MOCTPOEHUE U 3MepeHue yrios. [IpomomkaTs paboTy 10 pacro3HaBaHUIO U
n3o0paxxeHuroreomerpudeckux puryp.llosaakomMmuTeckpyroBeiMuuarpammamu. Hayan s
UCTIOJIB30BaTh MPHOOPETEHHBIC 3HAHUS U YMEHUS B PAKTHUECKON JAEITEITHHOCTH U
MMOBCEITHEBHOMKU3HU.

Kountponbnas paboma Ne [2no meme. «IIpoyenmuoly.

Konmponvnaapabomale 1 3nomeme. « UncmpymenmulONABbIYUCTEHUUUUIMEPEHULLY.

9.MHoxecTBa. 6 4acoB.

Ocnosnas yenv. CHopMUPOBATDH MOHATHE «MHOXKECTBAY», 00BEAMHEHNUE U TIEpECEUECHUE
MHO’KECTB, TIOHATHE «ITYCTOI0 MHOKECTBa», HAXOUTh U 3aUChIBAThH JIEMEHTHI
MHOKECTB.

10. HTorosoe moBropenue. 22 yaca.

Ocnosnas yenv. I1oBTOpUTH, 3aKpenuTh, 00001UTH OCHOBHBIE3Y H, moydeHHbIE B 5
KJ1acce.

Konmponvnasn paboma Nel4 (Mmoeosas paboma 3a kypc 5 knacca).

OnucarenpHas craTuCTHKA. BeposATHOCTD. Kom0unaropuka.

(Cooepoicanue paszoena 6600uUmcs no mepe usyyeHus: Opyeux 60NPocos.)

[IpencraBieHue JaHHBIX B BUAE Tabaul, nuarpamM. llpencrasienre o BHIOOPOUYHOM
UCCIJIEJOBaHNH.

Pemenne koMOMHATOPHBIX 331a4 niepedopomM BapuaHToB. [lepectanoBKU nakTopuar.
ITpumeps! perieHnst KOMOMHATOPHBIX 33]a4: Iepedop BapuaHTOB, IEPECTaHOBKH, (paKTOpHUal.

B x00e uzyuenus memwt obyuarowuecs 00Nx*CHb
3HaTh:

NOHATUS ~ BEPOSTHOCTH,  CPEAHEro  apu(METHYecKoro, MO,  (paKTOpHaiA.
YMers:

-M3BJIEKATh HH()OPMAIHIO W3 TAOJIUI] U AUATPAaMM, BEITIOHATH BRIYUCICHHS IO TaOJIMIHBIM

JTAHHBIM, CPAaBHUBATh BEJIWYHMHBI, HAXOJIUTh HauOOJbIee M HAMMEHBIIEee 3HAYCHHs HUJp.

- BBIMOJIHATHCOOPUH(OPMAITUUBHECIIOKHBIX CITydasiX,IPeACTaBIATbUH()OPMALIMIOBBUIE TAOIUIL
" iarpamm, B TOM 4YHCIE€ C TIIOMOIIBIO  KOMITBIOTEPHBIX  TIPOTPaMM

-BBIOMpaTh KOMOMHAIIUH, OTBEYAIOIINE 3aJaHHBIM YCIOBHUSM,

- pemaTh npocTeime KOMOMHATOPHBIE3a1auH

Tpebosanusn K ypoenio no0zomoeKu

B pesynbrare u3yueHus Kypca MaTeMaTHKH 5 Kjlacca y4aluecs T0JKHBI:

-[IPaBUJILHO YMOTPEOIATh TEPMUHBI, CBSI3aHHbIE C PA3TUUYHBIMU BUIaMHU YUCEN U
crioco0amu UX 3alucH: LeJIbHOE, IPOoOHOE, AeCATHUHAS IpOOb, IEPeXoa OT OJHOU (OPMBI
3aMUCUKIPYTron(HanpruMep,IpOLIeHTHIBBUEAECATUYHOU IPOOH; BbII€TICHUELIETIONYaCTUH3
HEIPaBUILHOM ApOoOH); periaTh TpU OCHOBHBIC 3a7a9u Ha APOOH;

- CPAaBHUBATH YUCJIIA, YIIOPAA0YMBATH HAOOPBI YUCEI, HOHUMATh CBA3b OTHOILCHUH«OOIBIIE,

«MEHBIIIE» C PACTIOI0KEHUEM TOUEK Ha KOOPAUHATHOW MPSIMOM; HAXOJIUTh CpeHEE
apudmeTnyecKoe HECKOJIbKUX YHCET,;
- BBINIOJIHATH apu(PMETHUECKUE ACUCTBUS C HATYPAIbHBIMHU YHCIAMH U ACCITUYHBIMU



IpoOsSIMU; OKPYTJIATH IECITUYHBIEAPOOH;

- pacmo3HaBaTh Ha YEPTEXKaxX U MOJAEIIX reoMeTpudeckue Gurypsl (OTpe3Ku, yriisl,
TPEYTrOJIbHUKH, MHOTOYTOJIbHUKH, OKPY)KHOCTb, KPYT); H300paXkaTh yKa3aHHbIC T€OMETPUIECKHE
Gurypsl; BnaseTh NpaKTHUYECKMMU HaBBIKAMH HCIIOJIb30BAaHNS T€OMETPHUECKUX HHCTPYMEHTOB
U1 IOCTPOCHHUS M U3MEPEHHUS OTPE3KOB UYTJIOB;

- BJIQJICTh HAaBBIKAMH BBIYHMCIICHUS 110 (hOPMYIaM, 3HaTh OCHOBHBIC €IMHUIIBI H3MEPEHHS U
YMETh MEPEUTH OT OJJHUX EAWHUI] U3MEPEHUS K APYTUM B COOTBETCTBUU C YCIOBUAMU3aIauH;

- HAXOJJUTh YUCIIOBBIC 3HAUCHHSI OYKBEHHBIXBBIPAKEHUH.

Hcnonp30BaTh NIprOOpETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON JESTEIBHOCTH U
MIOBCETHEBHOM JKU3HU: MIPH PEIICHUH HECIIOKHBIX MPAKTHUECKUX PACUETHBIX 33/1a4, B TOM
YHCIIE C UCTIOJIb30BAHUEM IIPU HEOOXOAMMOCTH CIIPABOYHBIX MAaTEPHUANIOB, KAIBKYJISATOPA,
KOMITBIOTEpa; B  YCTHOW  TNPUKUAKE W OIEHKE  pe3ylIbTaroB  BBIYMCIICHUIL; IPH
IIPOBEPKE Pe3yJIbTaTa BHIYUCICHHUS C UCTIOJIB30BAHUEM PA3TMYHBIXITPHEMOB.

6kacc
6 yacoB B Heaea10, Bcero 204 gaca.
KonTpoubnbix pador - 14
Cooeporcanue
1. leanMocTh Yyuces — 27 4acoB. [Ipusnaku nenmumoctu Ha 10, Ha 5, v Ha 2.
[Tpuznaku genumoctu Ha 9 u Ha 3. [IpocTeie u cocTaBHbIe uKcna. Pa3noxeHune Ha mpOCThIe
MHOUTen. Hanbonbimmii oOumii nenurens, B3aumuo npocteie yncna. Hanmenbiee
o0ImIeeKpaTHoe.
B xo0e uzyuenus memsi ooyuarouuecs 00*CHbL:
3HaTh
- OompeJerneHHue KpaTHOTO U ACNUTEN HaTypalbHOTO YKCIa
- MIPU3HAKY JAeTMMOCTH Ha 2, Ha 3, Ha 5, Ha 9,Ha 10
- ompejeNeHue MPOCTHIX U COCTaBHBIX YHCEI
- ompeneneHue HauOOobIIero 00IIero AeTUTeNs], HAMMEHBIIEro 00IIero KPaTHOTO U
B3aMMHO MTPOCTHIXYHCET
YMmerb
- HaxOJWTh JICTUTEIIM ¥ KPATHBIC HATYPATBHBIX YHCEI
- Y3HaBaThII03aMMCHHATYPaIbHOTOUNCIIAIETUTHCAITNOHO0e30CcTaTKaHa2, Ha3, Has, Ha9,
Ha 10
- packiajabIBaTh YKCIa HA MPOCTHIE MHOKUTEIH
- HAXOJIUTh HAMOOJIBIINI OO IeTUTENh M HAMMEHBIIIEE 00IIee KpaTHOE JIBYX U O0JIeeunce.
Konumponvnasa paboma Nelno  meme  «/erumocmo uyceny.
2. CioxeHue M BbIYMTAHHME IPO0CH C pa3HBIMHU 3HAMEHATEJsIMHU — 244aca.
OcHoBHoOe cBoiicTBO Apoou. Cokpamienue npodeit. [IpuBenenne qpodeit k oomemy
3HaMmeHareno. CpaBHEHUE, CIIOKEHUE U BRIYUTAHHE JPOoOei ¢ pa3HBIMU 3HAMEHATEIISIMH.
CrnosxeHue ¥ BEIMUTAaHUE CMEIIaHHBIX YHCEIT.

B xo00e uzyuenus memwvi obyuarowuecs 001H#CHul
3HaTh
- OCHOBHOE CBOMCTBOIPOOH
- onpeziesIieHre HECOKPaTUMON ApOOH U COKpaIleHueMIpooeit
- aNITOPUTM MpUBEACHUS IpoOeil K 00IIeMy3HaMeHaTeINo
- MpaBUJIaCPABHEHUS,CII0KECHUS, BEIYUTAHUSAIPOOCCpa3HBIMIU3HAMEHATEISIMU, CII0KCHUSIH
BBIYUTAHUS CMEITAaHHBIXYUCE
YMmeTb
- COKpalaTbaIpoou
- HaXOJIUTHOMOIHUTEIbHBIHMHOKUTENBKAPOOU, IPUBOJUTHAPOOUKOOIIIEMYy3HAMEHATEITIO
- CpaBHUBATh, CKJIA/IbIBaTh, BRIYUTATH APOOU C pa3HHIMU3HAMEHATEIISIMH
- CKJIaJbIBaTh U BBIYUTATh CMEIIaHHbIEYHCIIA
Konmponvnas paboma No2 no meme. « Crogcenue u ebiyumanue opooeti ¢ pazHvlmu
3HaMeHamensAMUY.
Koumponvnas paboma Ne3 no meme: « Cnodwcenue u pluumanue cmeuiaHHble Yucey.
3. YMHOKeHHe U JesieHne 00bIKHOBEHHBIX JApo0eil — 364acos.



YMuoxenueapooeit. Haxoxnenneapoonoruncna. I lpumenennepacnpeneuTeIbHOTO
cBolicTBayMHOXKeHMs. BzaumHooOpaTHbieuncia. Jlenenne. Haxoxxnenneuncianoeroapoom.
JIpoOHBIEBBIpAKEHUSI.

B xo00e usyuenus memoi o0yuarowuecs 00IHCHbI.

3HaTh

- IpaBUJIa YMHOKEHUS Ha HATYPaJIbHOE YUCIIO, ABYXAPOOEH

- CBOMCTBA YMHOKEHUSIPOOECi
npaBUiIa HAXOXKJICHHUS ApoOH OT YMCIia M YUCcia 1o eropoou
orpezieNieHue B3aUMHO 0OpaTHBIXUHCET
ompeiesieHne

TPOOHBIXBBIPAKEHUN Y METh

- YMHOXaTh IpO0b Ha HATypaJIbHOE YKCIIO U IpO0b HATIpoOb

- TPUMEHATH paclpepeTUTeIbHOE CBOMCTBO YMHOKEHUS IIPU HAXOXKICHHE 3HAUYCHU N
BBIPAXKEHUM

- 3aIUCBIBATHYNCIIA00paTHBIEAPOOU, HATYPAITBHOMYUYHUCITY,CMEIIAHHOMYYHCITY

- BBIIIOJIHATD JI€JIEHUE CMEILIAHHBIXYHCET

- HaXOJHTh APOOH OT YKCIIa U YHCIIA MO €ro IpooH

KoumponvnaapabomaNednomeme. « YmHooucenueopooeiiy.

KoumponvnaapabomaNeSnomeme: «/lenenuedpobeiiy.

4. OTHOmIeHus1 M mponopuun — 214yac.

Otnomenus. [lpomopumu. I[Ipsimas u oOpaTHas  MOPOMOPIMOHATHHBIE3ABUCUMOCTH.
Macmra6. [{nuna okpyHOCTH U miomaas kpyra. [lap.

B x00e uzyuenus memwi 0dyuaowuecs 00aHCHbuL.

3HaTh

oIpeiesicHUe OTHOICHUH, IPOTIOPIIMH

Ha3BaHUA LIJICHOBHI‘_)OI'[OpI_II/II/I

(OpMYITHPOBKY OCHOBHOTO CBOHCTBAIIPOIIOPITHH
OHpe)]eJ'IeHHHprIMOHpOHOpHI/IOH&HBHBIXI/IO6paTHOHpOHOpHI/IOHaJ'II)HI)IXBeJ'H/ILH/IH
YTO TaKoeMacITad

(bOpMYITBI TSl HAXOXKICHHSI [UTMHBI OKPY>KHOCTH M TIOMIAIUKPYTa

OTIPEJICIICHUS paIiyca mapa, IdaMeTpa Imapa,

chepprY MeTh

- HAaXOJIUTh,KaKyI0YaCThOJHOUUCIOCOCTABIISIETOTAPYTOT0,CKOJIEKOIIPOIIEHTOBOTHO

COCTaBIISIETOT APYroro
- IPUMEHATHOCHOBHOECBONCTBONPONOPLIMUIIPUPEILIEHUH 3a1a4NypaBHEHU I

- TPUBOAUTH MPUMEPHI MPSIMO MPOMOPLIHUOHAIBHBIX U 00PATHO MPOMOPIIHOHATBHBIX
BEJIMYUH

- HaXOAUTh 10 (opMyiaM IUIOIIAIs Kpyra U JUIMHYOKPYKHOCTH

Koumponvnas paboma Ne6 no meme: « OmuowieHus u nponopyuuy.

Koumponvnas paboma Ne7 no meme: «Macwmab. /[nuna okpysrcnocmu. Iliowaos kpyeay.

5. Ilos0kuUTENbHBIE M OTPULATEIbHBIE Yncaa — 15yacoB.

Koopaunats! Ha npsimoii. [IpoTuBononoxusie yncna. Moayns uncia. CpaBHEHUE YHCEIL.
W3MeHeHne BEIMYMH.

B xo00e uzyuenus memwvi 0byuarowuecs 00NH*CHbL:

3HaTh

- OIIpEeENIeHNs] KOOPAWHATHOW NIPSIMOM, KOOPIMHATHI TOYKH HAIPSIMOU

- KaKHle YKciia Ha3bIBAIOTCS IPOTUBOIOJIOXKHBIMU,IEJIBIMU

- OIpeJielIeHne MOIYJIsl YKciia M ero0003HaYeHHe

- QJITCOPUTMCPABHEHUSIOJIOKHUTEIbHBIXHOTPULIATETbHBIXUKCET Y

METh

- OTMEYaTh TOYKH C 33JaHHBIMH KOOPJIMHATAMU HA TOPU3OHTAIBHBIX U BEPTUKAIBHBIX
MPSIMBIX

- HaXOAMTh YKCJIa MPOTUBONOJIOKHbIETAHHBIM

- HAXOJIUTh MOAYJb MOJIOKUTEIBHOTO, OTPULIATEILHOTOUHCET

- CpaBHUBATh MOJIOKUTENbHBIE U OTPULIATEIbHbICUHCIIA

Koumponvnasa paboma Ne§8 no meme: «llonoscumenvHuie u ompuyamenbHuvle YUCIa».



6. Cii0:keHHe U BBIYMTAHUE MOJIOKUTEIbHBIX U OTPULATEIbHBIX Ynces — 154acos.

CroxxeHue 4ncesl ¢ TOMOIIbIO KOOPAUHATHON NpsiMoid. ClI0XKEHUE OTPULIATEIbHbBIX YUCE.

CroxeHue 4ncesl ¢ pa3HbIMU 3HaKamMu. Beruuranue.
B xo0e uzyuenus memot 0byuarowuecs OOnNCHbL:

3HaTh

- QJITOPUTM CJIOKEHHSI YACEII C IIOMOLIBI0 KOOPAMHATHOUIIPAMON

- IpaBUJIa CJI0KEHUS OTPULIATEIIBHBIX YMCEI U YUCET C pa3HbIMU3HAKAMU

- 4TO O3HAYaeT BBIYMTAHUE OTPULIATEIIBHBIX YHCE U, KAKUM JIEUCTBHEM MOKHO 3aMEHUTD
BBIYMTAHUE OJIHOTO YHUCIIa U3JIPYroro

Ymern

- CKJIaJIbIBATh YKCJIA C OMOIIbIO0 KOOPAUHATHOM IPSIMOM

- BBITOJIHSATD CJIOKEHHUE OTPUIIATEIIBHBIX YUCEI U YUCEN C pa3HBIMU3HAKAMU

- BBIYMTATh U3 JAHHOTO YKCIIA JPYTrOeYUCyo

Koumponvnas paboma Ne9 no meme: « Cnodcenue u goluumanue no10HCUmMeIbHulxX U
OMPUYAMETIbHBIX YUCELY.

7. YMHOKeHMe U [1eJIeHHe MOJI0KUTEJbHbIX U OTPHLATEIbHBIX YHcesa -124yacoB.

VYmuoxenue. [lenenue. Parimonansubie yncia. CBoMCTBa 1EUCTBUM € palluOHATIbHBIMU
YHCIIAMU.
B x00e uzyuenus memwi 0b6yuarowuecs 00NH#CHbL:

3HaTh

- IPaBWJIO YMHOXKCHUSI IBYX YUCEN C PA3HBIMU 3HAKAMU U JIBYX OTPUIATEIbHBIXUUCEI

- MPABUJIO JICJICHUS OTPUIIATEIILHOIO YKCIIa Ha OTPULIATEIIBHOE U MIPABUJIO JCJICHUS YUCET,
MMEIOIINX Pa3HbIC3HAKU

- OIIpeJICIICHHE PAllMOHATBHBIXYUCE

- CBOMCTBA CIIOKEHUS U YMHOKCHHUS

palMOHAIBHBIXUKCENY METh

- YMHO’KAaTh YKCJIa C PA3HBIMU 3HAKAMU U OTPULIATEIbHbBICYHCIIA

- IETTUTh OTPULIATEILHOE YUCIIO HAOTPHUIIATEIHHOE

- IETTUTh YUCJIa C pa3HBIMU3HAKAMHU

- TIPEACTABIISITH PAIIMOHATILHOE YHUCIIO B BUJE AECITHYHON ApOOH, THOO0 B BUIE
MEePUOANUECKOUIPOOU MMPUMEHATH CBOMCTBA IEUCTBUI C pallUOHATBHBIMH YHCIAMHU TTPU
HAaxO0KJICHUY 3HAYEHUI BBIPAKEHUI

Koumponvnas paboma Nel() no meme. « Ymnoorcenue u oenenue noioicumenbHulx u
OMPUYAMETILHBIX YUCEL).

8. Pemuenne ypapHennii — 204acos.

Packpeitue cko6ok. Koaddumment. IlomoOHbie cmaraembie. PelieHne ypaBHEHHIA.
B x00e uzyuenus memvi 0b6yuarowuecs 00NH#CHbL:

3HaTh

- IpaBUJIa PaCKPBITUSL CKOOOK

- OMpeJIeNIeHne YUCIOBOT0 KO3 (PUIIMEHTOMBBIPAKEHUS

- OTIpefieNIeHHnE MOJ00OHBIXCIIaraeMbIX

- QJITCOPUTM PEIICHUS

JIMHENHBIXYPaBHEHNN Y METh

- YOPOIIAaTh BRIPAYKEHUS C MPUMEHEHUEM MPABUIT PACKPBITUSCKOOOK

- YMETh MPUBOINUTH MMOAOOHBIECTIaTaEMbIC

- pemaTh JTUHEHHBIC YPaBHEHUS

Konumponvnasa paboma Nell no meme: «Packpvimue ckobok. I1o006Hble crazaembiey

Koumponvnas paboma Nel2 no meme: « Pewenue ypasrnenutiy.

9. KoopauHatbl Ha J1I0cKOCTH — 144yacoB.

[lepnengukynspusie mnpsimbie. l[lapannensbHbie mnpsMbie. KoopauHaTHash MIIOCKOCTb.
Cronbuarteie nuarpammel. ['paduku.

B xo00e uzyuenus memot 0byuarowuecs O0NHCHbL:

3HaTh

- OIIpeeNICHHS EPIICHAUKYISPHBIX U MapaUIeIbHBIXIIPIMbBIX

- OTIpe/ICIICHHE KOOPIMHATHOM TUIOCKOCTH, OCEH adciuce



HOpAUHAT Y METh

- CTPOUTH NEPIECHIUKYISIPHBIE U TapaieidbHble IPSIMbIE C TOMOLIBIO YEPTEKHOTO
TPEYTOJbHUKA UTPAHCTIOPTHPA

- n300pakaTh TOYKH C 33JaHHBIMU KOOPJIUHATAMH Ha KOOPINHATHONIIOCKOCTH
OTIpeeIATh KOOPAUHATHITOUKU
CTPOUTH CTOJIOUATHIEINAIPAMMBI

- CTPOUTH IpocTeimuerpaduku

Koumponvuasa paboma Nel3 no meme. «Koopounamer na niockocmuy.

10. UtoroBoe noBropenue — 204yacos.

[Tocne MOBTOPECHHUS W3YYCHHOTO MaTtepuana MIPOBOAMTCS
Hmoeosas konmponvras paboma Nel4.

OnucarenbHas cratucTuka.Bepositnocts. KomOunaropuka.

(Cooepoicanue pazdera 6600umcs NO Mepe U3YYeHUs Opyeux  B8ONpPoOCOos.)
[TonsiTHE O CTydyaliHOM OTBITE U COOBITHH. JJOCTOBEpHOE U HEBO3MOXKHOE COObITHS. CpaBHEHUE
IITIAHCOB.

[Tpumeps! perreHrss KOMOMHATOPHBIX 3a/1a4: IIepedop BapUaHTOB, IPABIIIO YMHOKCHUS.
B xo00e uzyuenus memoi obyuarouuecs 0onxicHvl

3HaTh:

- TIOHSTUE BEPOSTHOCTH, MPABUIIOYMHOXKEHHUSI.

YmMmers:

-BBITIOJIHATH COOP MH(OPMAILIMH B HECTIOXKHBIX CITydasix, MPEACTaBIATh HHPOPMAIUIO B
BH/IE TaOJWI] U JUarpamMm, B TOM YHUCJIE C TIOMOIIbIO KOMIIBIOTEPHBIX 33]1a4;

-IIPUBOJIUTH TIPUMEPHI CITYIAHHBIX COOBITHH, TOCTOBEPHBIX U HEBO3MOKHBIXCOOBITHIA.
CpaBHUBATH IIAHCHI HACTYIIJICHUS COOBITHI;

-CTPOUTH PEUEBBIC KOHCTPYKIIMH C UCTIOIH30BAHUEM CIIOBOCOYCTAHUH Hosiee 8eposimHo,
MAN08EPOSIMHO U JIP.

-BBITIOJHSATH MIEPeOOp BCEX BO3MOKHBIX BAPUAHTOB JIJIA MepecyeTa 00bEKTOB WU
KOMOMHAIIH, BBIIETSATH KOMOWHAIIMY, OTBEYAIOIINE 3aJaHHBIM YCIOBHSIM.

Pe3epB Bpemenn- Su.

Tpebosanusn K yposeHio no02omoeKu

B pe3ynbraTte u3yueHus Kypca MaTEMAaTUKH 6 KJacca yJaliuecs JOJIKHbI:

e OBJIQJIETh MOHATUSIMH, CBI3aHHBIMH C JIETUMOCTHIO YHCEII, 3HATh MPU3HAKU JIETUMOCTH
Ha2,3,4,5,8,9,10,yMeTbUCIIONB30BATHIIPU3HAKUICTUMOCTHUIIPHUCOKPAILIEHUUAPOOEH;

e TIPABUJILHO YIIOTPEOISTh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJIAMU YUCEN U
Croco0aMu UX 3alKCH: LEbIX, TPOOHBIX, MOJIOKUTEIHHBIX H OTPULIATENBHBIX YHCIAX; YMETh
MEPEXOJIUTH OT OJTHOM (DOPMBI 3aITUCH YHCIIa K IPYroi U BEIOUpaTh HanboJiee MoIXOISIIyI0
(dbopMy IIIs1 KOHKPETHOTOCITyYas;

e BBITIOJIHSTH apu(PMETHIECKHE JEHCTBUS C PAIlMOHATBHBIMUYNCIIAMU;

e IPHOOPECTH MPHUBBIUKY MPUKHUIKHU TIOJYUYUBIIUXCS OTBETOB, HAOIIOIATh 32 N3MEHEHUSMH
pe3yJIbTaToB;

e YMETh CPABHUBATH MOJIOKUTEIBHBIC U OTPHUIIATEIIbHBIC YHCIIA, 3aIICAaHHBIC B TI000H
opme;

e peIIaTh TEKCTOBBIC 3a/1a4 apU(PMETHIECKUM CITOCOOOM, periaTh 33a4u Ha APOOH U
MPOLICHTHI.

e IPHOOPECTH OMBIT PAOOTHI ¢ OYKBEHHBIMU BBIPAKCHUSIMU; COCTABJISITH BRIPAKECHUS U3
gricel, OyKB 10 YCJIOBHIO3a1auH;

e IOHUMATh U TIPABUIILHO YIOTPEOISATH TEPMHUHBI «BBIPAKEHUEY, KYPABHEHUEY, «KOPCHD
ypaBHEHUs»; IOHUMATh CMBICT TPeOOBAaHUH PEIIUTh YPAaBHEHHUE U HATH KOPEHbYPABHEHUS;

e BBITIOJIHSITH MIPUBEICHHE MTOJJOOHBIX CJIara€MBbIX, BBITIOJHSATH YMCIOBBIC MTOJACTAHOBKHU B
OYKBEHHOM BBIPQ)KCHUU U HAXOJHUTh €rO3HAUYCHUE;

e YCBOUTH AJITOPUTM PEIICHUS JTHHEHHBIX YPABHCHUH U, UCIIONB3Ys OTPEICTICHUE KOPHS
ypaBHEHUS1, YMETh 3aIlIMChIBATH OTBETHI J/Isl YPAaBHEHUM, HE UMEIOIINX KOPHEW, M YpaBHEHUN CO
MHO>KECTBOMKOPHEH.

e TIOJTYYUTH MPEJCTABICHNE O KOOPAUHATAX TOYKH, KaK CIIOCO0E 3a1aHUsI TOUKU Ha
MIJIOCKOCTH; YMETh Ha KOOPJIMHATHOMN TUIOCKOCTH CTPOUTHTOYKH;



e YMETh PA3JIM4aTh OKPYKHOCTb U KPYT, pa3JIn4aTh U CTPOUTH MapaJUICIbHbIE U
NIEPIECHIUKYIIAPHBICTIPSMBIC;
e YMETb BBIUUCIIATH AJIUHY OKPYKHOCTH M ILIOIIAAbKPYTa.

7 Kk1ace

MATEMATHUKA

AJI'EBPA

3 yaca B Hegemio0, Becero 102gyaca.

KonTpoubHbix pador10

1.YucnoBblie BbIpa:keHus ¢ nepeMmeHHbIMU. [Ipocreiimue npeodpa3oBanus
BbIPAa:KEHHH. YpaBHEeHHUE, KOPeHb YPaBHeHUs. JInHeliHOe ypaBHeHHe C O{HOI IepeMeHHOM.
Pemrenne TeKCTOBBIX 32124 METO0M COCTABJICHHS YPABHEHHUH.
CraTucTuyeckuexapakrepucTuku (284yacos).

OcHosHnasn yeap— CUCTEMaTU3UPOBATh U 000OLIUTH CBEACHUS O IPeoOpa30BaHMIX
areOpanyeckux BBIPAKEHUH U pPELIEHUH YypaBHEHUH C OJHOH IEepeMEHHOM.
[lepBas Tema Kypca 7 kiacca SBJISETCS CBA3YIOLUIMM 3BEHOM MEXIY KypcoM MaTeMaTHKH 5—6
KJIaCCOB M KypcoM anreOpsl. B Heil 3akperuisioTcs BEIYMCIUTEIbHbICHABBIKY,
CHCTEMAaTH3HPYIOTCS M 0000IIAI0TCS CBEACHUS O IPeo0pa30BaHUSAX BBIPAKEHUI U PEIICHUN
ypaBHeHM. HaxoxaeHue 3HaueHUI YMCIOBBIX U OYKBEHHBIX BBIPAKECHUH 1aeT BO3MOXKHOCTb
MIOBTOPUTH C YYaIIUMUCS IIpaBuia JEHCTBUI C pallMOHAIbHBIMU YUCIaAMH. Y MEHHUS BBIIIOJIHATH
apupMeTHyecKue JeHCTBUS C pallMOHAIbHBIMU YUCIIAMU SBJISIOTCS] OOPHBIMHU Ul BCETO Kypca
anredpel. CieayeT BbIICHUTD, HACKOJIBKOIIPOUHO OBJIA/IETIN UMM YYallUecs, U B CIydae
HE00XO0AMMOCTH OPraHU30BaTh IIOBTOPEHUE C LIEIbIO JIUKBUAALMY BbIBICHHBIX POOEIIOB.

Pa3BuTHIO HABBIKOB BHIYMCIIEHUH JIOJKHO YAEIATHCS CEphe3HOE BHUMAHUE U B JaJlb-
HelIeM Npu U3y4eHUH JIPYTUX TeM Kypca anreopsl.

B cBsi3u ¢ paccMOTpeHHEeM BOIIpOca O CPaBHEHUH 3HAUEHUM BBIPAXKEHUH PacIIupsIFOTCS
CBEZICHMSI O HEPABEHCTBAX: BBOAATCS 3HAKH HEPABEHCTB, JAETCS IOHATHE O ABOMHBIX
HEPaBEHCTBAX.

[Tpu paccmoTpenun npeodbpazoBaHuil BeIpaskeHUH (hopManbHO-ONepaTUBHbIE YMEHUS
OCTalOTCS Ha TOM K€ YPOBHE, ydallrecs MOAHUMAIOTCS] Ha HOBYIO CTYIIEHb B OBJIQJICHUU
Teopuei. BBOAATCS NOHITHS «TOXKIECTBEHHO PABHBIE BBIPAKEHUS», KTOKIECTBOY,
«TOXJIECTBEHHOE MTPE0OPa30BaHNE BBIPAXKEHUIT», COJIEpKaHUE KOTOPBIX Oy/1eT OCTOSIHHO
PacKpbIBaThCS M YTIYOJIATHCS MPU U3YUEHUH MPEoOpa30BaHUN PA3IMUHBIX alreOpandyeckux
BbIpakeHUi. [loguepkuBaeTcs, YTO OCHOBY TOX/IECTBEHHBIX TPEO0OPa30BaHUN COCTABISIOT
CBOIICTBa JeHUCTBUY HaJl YHUCJIAMU.

YcunuBaercst posib TEOPETUYECKUX CBEJEHUI NMPU paccMOTpeHUH ypaBHeHUH. C LeIbio
o0ecreyeHns 0CO3HAaHHOTO BOCIPUATHS YUaIIUMUCS aJTOPUTMOB PELICHUs ypaBHEHUH
BBOJIUTCSI BCIIOMOTATEIbHOE TIOHATHE PABHOCWIIBHOCTH YPaBHEHU, (POPMYyIUPYIOTCS U
Pa3bACHAIOTCSA HAa KOHKPETHBIX IPUMEPAX CBOMCTBA PaBHOCUIILHOCTHU. J[aeTcs moHATHE
JIMHEWHOI'O YPAaBHEHUS U UCCIIEIYETCS BOIIPOC O YHCIIE €ro KOpHeH. B cucreme ynpaxseHui
oco00oe BHUMAaHHE YIENsAeTCs PEIICHUIO YpaBHEHMU BHJA ax = b IPU  pPazIUUHBIX
3HaueHusX a u b. [Iponomwkaercs padora 1Mo GOpMHUPOBAHUIO y YUAIIUXCS YMEHUS UCTIOIh30BaTh
anmapar ypaBHEHHUI KaK CPEACTBO AJIs PEIIEHUSI TEKCTOBBIX 3a/1a4. Y POBEHb CII0)KHOCTH 33124
3]1eCh OCTAeTCs TAKUM JKe, Kak B 6Kiacce.

N3ydeHne TeMbl 3aBepIIACTCA 03HAKOMIIEHUEM YUaIIUXCs C MPOCTEUITNMU
CTaTUCTUYECKUMU XapaKTEPUCTUKAMU: CPETHUM apuU(PMETHUECKUM, MOJION, MEHaHOMH,
pa3MaxoM. Ydamiiecs J0JKHbI yMETh UCII0JIB30BATh ATH XapaKTEPUCTUKU JJIs aHAJIN3a psaaa
JTAHHBIX B HE CIIOKHBIX CUTYalIHsIX.

Koumponvuwix pabom: 2

2. ®yukuuu (16yacoB)

OyHk1Hs,001acThOpeaeeHusA G yHKITMU . Berancienne3sHaueHui ) yHKITUumno popmyIie.
I'paduk pyskmuu. [Ipsimas mponmopuroHaIbHOCTE U ee rpaduk. JInnelinas QyHKIus u ee
rpaduk.

OcHosHnasa yeapb— O03HAKOMUTD yHAIUXCS C BAXKHEHIIUMU (DYHKIIMOHAIbHBIMUIIOHATHAMHU
U ¢ rpauKaMy MPSMOK TIPOMTOPIMOHAIBHOCTH U JMHEHHOM (yHKIMH 00ILIero Buia.
JlaHHas TeMa SBJIAETCS] Ha4aJlbHbIM 3TAllOM B CUCTEMAaTHYECKON (YHKIIMOHAIBHON MOATOTOBKE



yJamuxcs. 31ech BBOAIATCS TaKUe MOHATHUS, KaK (PyHKIIHS, apryMeHT, 001acTh ONpeeIeHus
¢bynkuuu, rpaduk Gy, OyHKIUS TPAKTyeTCs KaK 3aBUCUMOCTb OJHOM MEPEMEHHON OT
Apyroi. Yyaruecs Mmojiy4aroT epBoe NpeACcTaBIeHre O criocobax 3afganus GyHkuuu. B nannoi
TeMe HauMHaeTcs paboTa o (OPpMHUPOBAHUIO Y YUAIIUXCSl YMEHUN HAXOAUTh 110 hopmyIie
3Ha4eHUEe(yHKIUUTION3BECTHOMY3HAUCHHIOAPT YMEHTA, BBITTOTHATHTYKE3a]auyIorpapuKy 1
peaTts 1o rpauky oopaTHyro3asauy.

D yHKIHMOHAIBHBIE IIOHATHS I10y4Yar0T CBOIO KOHKPETU3ALMIO IIPU U3YUYECHUH JIMHEHHON
(GYHKLMU ¥ €e YaCTHOT'O BHJIa — MPSIMOM MPONOPLUUOHAIBHOCTU. Y MEHHsI CTPOUTh U UUTaTh
rpaduKu 3TUX QYHKIHNA MIHPOKO HCIIOIB3YIOTCA KaK B CAaMOM Kypce aireOpsl, Tak U B Kypcax
reoMeTpuu U GU3UKU. Yyalyecs JOKHbBI IOHUMAaTh, KaK BIUSAET 3HAaK KO3 @uureHTa Ha
pacroyio’keHre B KOOPAWHATHOH MJI0CKOCTH Tpaduka QyHKIUH y = kx, rie u k # 0, Kak 3aBUCHUT
OT 3HAYCHHH k 1 b B3auMHOE pacronokenue rpagukoB 1Byx GpyHkiui Buna y = kx + b.

®opmupoBaHUEBCEX Q) YHKIIMOHATBbHBIXITOHATUHHUBBIPAOOTKACOOTBETCTBYIOLTMXHABBIKOB,a TAKKe
U3Y4€HHE KOHKPETHBIX (DYHKIMI COMPOBOKAAIOTCSA pACCMOTPEHUEM IIPUMEPOB PEATbHBIX
3aBUCUMOCTEN MEXy BETMUMHAMHU, YTO CIIOCOOCTBYET YCUJICHUIO MTPUKIAIHOM
HaIpaBJICHHOCTH KypcaareOpsl.

Konmponvnvix pabom: 1

3. CreneHsb ¢ HATYpAJIbHBIM NOKa3aTes1eM (94acoB)

CreneHb ¢ HaTypaibHBIM [TOKa3aTeneM U ee cBorictBa. OnHowieH. OyHkuum y = x2 Y=
X ¥ ux rpaguku.

OcHogenas yenb — BbIpadOTATh YMEHUE BBINOJIHATH IEUCTBUS HaJl CTEIEHSIMHU C
HaTypaJIbHBIMU I1OKa3aTEISMHU.

B naHHOI Teme naercs onpeesieHue CTENeHN ¢ HaTypalibHbIM ToKa3areneM. B kypce
MaTeMaTUKUOKIIaccayJaliuecsyKeBCTpeyaluChCIIPUMEPAMUBO3BEICHUYUCEIBCTENEHb. B
CBSI3M C BBIUMCIICHHEM 3HAUEHUH CTENEHU B 7 KJlacce 1aeTcsl NPECTaBICHUE HaX 0k ICHUN
3HAUEHUH CTENEHHU C MOMOIIBIO KAJIbKYISITOpa. PaccMaTpuBaroTCst CBOMCTBA CTENIEHH C
HaTypaJbHBIM MOKa3aTeneM. Ha mpumMepe noka3aresnbcTBa CBOWCTB CTENEHH y4allUecs BIEPBbIE
3HAKOMSITCS C J0Ka3aTelIbCTBaMU, POBOIMMBIMM Ha anredpandyeckoM Matepuaine. CBoiicTBa
CTENEHUCHATYPaIbHBIMIIOKA3aTEIEMHAXOAATIIPUMEHEHUETPUYMHOKEHUHOJTHOWIEHOBU
BO3BEJICHUHU OJHOUWICHOB B CTENEHb. [Ipy HaX0KIECHNH 3HAUEHUH BBIPA)KEHNUH, COAEPIKAIINX
CTeNeHu, ocoboe BHUMAHUE CIEAYeT OOpaTUTh Ha MOpPAIoK jAedcTBHM. PaccMorpenue
GyHKIul y = X', y = X° O3BOJISIET MPOAOIIKUTH paboTy 1Mo GOpMUPOBAHUIO YMEHUN CTPOUTH U
yuTaTh rpaduku GyHKIUN. BaxkHo 00paTuTh BHUMaHHUE yyalluXcsl Ha
ocoberHocTUrpaduKadyHKIIIY=X: TpahHKIPOXOTHTICPE3HATATOKOOPAHHAT,0cE0y
SBJISIETCS €70 OChI0 CUMMETPHUH, TpaUK pacroyio’KeH B BEpXHEW MOIYIUIOCKOCTH.

YMeHHGCTpOHTbrpa(%HKHq)yHKuHﬁFx Y =X MCIOJIb3YETCSUIA03HAKOMIICHUSYAIUX S €
rpadUyecKuM CIOCOOOM PELICHUS YPaBHEHHIA.

Konmponvnvix pabom: 1

4. MHuoroujenbl (12uacoB)

MHorounes. CnoxeHune, BBIMATAHUE U YMHOKEHHE MHOTOYJIEHOB. PasioxeHue
MHOT'OWICHOB Ha MHOXUTEIH.

OcHosnaayenb—abIpadOTaTbyMEHHUEBBINOIHATHCI0KEHNE, BBIYUTAaHIE, YMHOXKEHUE
MHOT'O4JIEHOB Y Pa3J105KEHUE MHOI'O YJICHOB Ha MHOXUTeNH. JlaHHas TeMa urpaer
byHIaMEHTaIbHYIO pOJib B (POPMUPOBAHUN YMEHUS BBINOIHSITH TOXIECTBEHHbIE
npeoOpazoBaHus anredpandeckux BoipaxkeHuil. DopMupyemsble 3/1ech HOpMaTbHO-ONEPATUBHbBIE
YMEHHSI SIBJISIOTCS] OMOPHBIMU MTPH U3yYEHUH JIEHCTBUMN C pallMOHAIbHBIMU APOOSIMHU, KOPHIMH,
CTENEHSAMH C pallMOHAIBHBIMHU ITOKa3aTeNsAMU. M3ydeHne TeMbl HAUMHAETCS C BBEICHUS
MOHATUH MHOTOWIEHA, CTAaHJAPTHOTO BUJA MHOTOYJIEHA, CTENEHU MHOrowieHa. OCHOBHOE
MECTO B 3TOM T€ME 3aHMMAIOT aJIrOPUTMBI IEUCTBUM C MHOTOYJIEHAMU — CIIOKCHHE, BBIYUTAHUE
Y YMHOKEHHE. YYaluecs N0 KHBI
[IOHUMATh,4YTOCYMMY,Pa3HOCTb,IPOU3BEACHUEMHOI O4IEHOBBCET JaMOKHOIIPEICTABUTHB
BHJIEMHOI04JIeHA. [[€CTBUACIOKEHHUS, BBIYNTAHUANYMHOKECHUSIMHOT OUJICHOBBBICTYITIAIOT KaK
COCTaBHOM KOMITOHEHT B 33/IaHUSIX Ha MPeoOpa3oBaHUs LENbIX BeIpakeHHi. [loaTomy
HelleJecoo0pa3Ho NepeXoIuTh K KOMOMHUPOBAHHBIM 3a/laHUAM MIPEKIE, YEM YCBOECHBI
OCHOBHBICAJITOPUTMBI.

Cepbe3HOe BHUMAHHUE B 3TOHM TEME YENAETCS Pa3I0KEHUI0 MHOTOUWIEHOB HA MHOXKHUTEIH C TIOMOILBIO
BBIHECCHHSI 32 CKOOKH OOIIIET0 MHOXHUTENS U C TIOMOUIBIO TPYIITUPOBKH.



CootBeTcTBYyIONIMETPE0OPaA30BAHUSHAX OASATIIMPOKOSTPUMEHEHUEKAKBKYpCce7KIacca,Tak U B
MOCJIEYIONIUX KypcaX, OCOOCHHO B JEHCTBHSIX C palUOHAIBHBIMH JpoOsMu. B manHou
TEME y4Jalllhecsi BCTPEUYaIOTCs C MPUMEPAaMU UCIIOIb30BAHUS PACCMAaTPUBACMBIX
npeoOpa3oBaHUUIIPUPEIICHUUPA3HOOOPa3HBIX3a1a4,BUaCTHOCTUIIPUPEIICHUNYPABHEHU . DTO
HO3BOJISIET B XOJI€ M3YyUYEHHS TEMbI IPOIOIKUTH pabOTy 10 (OPMUPOBAHUIO YMEHUS PEIIaTh
ypaBHEHUs,aTaKKepelniaTh3a1auuMeTO0MCOCTaBIICHUTypaBHEeHN . BuncioynpaxxHeHui
BKJIFOYAIOTCS HECIIOXKHbBIC 33IJaHUS Ha JOKA3aTSIbCTBOTOXK/ICCTBA.

Konmponvnvix pabom: 2
5. ®opMyJIbICOKPAIIEeHHOTOyMHOKeHus1(174acoB)

Dopmynsl (a+b)’=a’+ 2ab+ b’ (a+h)’=a’+3a’b+3ab’+b’, (a+ b) (a’+ab+ b°)
= o’ +b’ Tlpumenenne hopMyI1 COKPALLIEHHOTO YMHOXCHHUS B IIPEOOPA30BAHMAX BBIPAXKCHHIL.

OcHosHas yenb — BBIPAOOTATh YMEHHE IPUMEHSATH (POPMYJIBI COKPAILICHHOTO YMHOXKCHUS B
PeoOpa30BaHUAX IEIIBIX BRIPAKCHHUI B MHOTOWICHBI U B PA3JIOKCHHH MHOTOYJICHOB Ha
MHOKUTEJIH.

B naHHO#T Teme npogoipKaeTcs padoTa o GOPMHUPOBAHUIO Y yUAIIUXCs YMEHUS
BBITIOJTHATB TOK/ICCTBEHHBIC PEOOPA30BAHNUS LIEIIBIX Bmgameﬂnﬁ. OcHOBHOE BHUMAaHHE B TEME
yaemsiercst popmyia :(a-b) (a+ b) =a’- b°, (a+b)’=a’+ 2ab+ b’.. Vaamuecs 10IDKHBI 3HAT ITH
(OpPMYIIBI M COOTBETCTBYIOIIUE CIIOBECHBIE (POPMYITUPOBKHU, YMETh TIPUMEHATh UX KaK «CJIeBa
HAIIPaBO», TaK U «CIIpaBa HAJICBOY.

Hapsiny ¢ yka3aHHBIMH paccMaTpUBAIOTCS

dopmynsl (ath)’= o'+ 3a’b +
3ab’ + b’ @’ £ b = (@ +b) (@’ +ab + V7).

OnHaKOOHMHAXOASTMEHBIIECTIPUMEHEHUEBKYPCE,

II03TOMYHECIIE 1Y TU3IMIIHEYBIIEKAThCABBIIIOJHEHUEMYTPAa)KHEHU T HANX M CIIONb30BaHue. B
3aKJIFOUYNATEIBHON YaCTU TEMBI PACCMATPUBACTCS IPUMEHEHHUE PA3IMYHBIX IPUEMOB PA3JI0KEHHUS
MHOT'OYJIEHOB HAa MHOXKUTEJIHU, a TAKXK€ UCIOJIb30BaHUE TPEOOPa30BaHU 1IETIBIX BBIPAXKEHUN IS
pelIeHns IUPOKOro Kpyrasaaay.

KouTponsusix pabom. 2

6. Cucrembl JTuHeliHbIX ypaBHeHuii(13uacoB)

Cucrema ypaBHeHuil. PemieHne cucreMsl IByX JTMHEWHBIX YPAaBHEHUH C IByMS
NIEPEMEHHBIMU U €r0 TEOMETPUYECKAsI HHTEPIIPETalks. Penienre TeKCTOBBIX 3a7ja4 METOIOM
COCTABJICHUS] CUCTEM ypaBHEHUM.

OcHosnasa neab — 03HAKOMUTh YYaIIUXCS CO CITIOCOOOM pEIlIeHHs CUCTEM JTMHEHHBIX
YpaBHEHMH € IByMsI [IEpEMEHHBIMH, BEIpAaOOTaTh YMEHHUE peliaTh CUCTEMbI YpaBHEHUH 1
IIPUMEHATH UX NPU PELICHUH TEKCTOBBIX 3a7ad.

W3ydeHnecucteMmypaBHeHuUpacpeaenseTcamMex1ykypcamu 7u9knaccos. B7kmacce
BBOJMTCSI TIOHSTHE CUCTEMBI U PACCMATPUBAIOTCS] CUCTEMbI JIMHEHHBIX YpaBHEHUH.
N3105xeHNEeHauNHAETCACBBEICHUATIOHITUWINHEHHOEYpaBHEHUECIBYMAIIEPEMEHHBIMI Y. B
CHCTEMY YIPa)KHEHHMH BKJIIOYAIOTCS HECIIOXKHBIE 3aJaHUsI HA PEIICHUE JIMHEMHBIX YPAaBHEHUH C
JBYMsI IEPEMEHHBIMU B LIENBIXUNCIAX.

dopmupyeTcsiyMeHnecTpouTerpadukypaBHenusia+by=c,raea # 0 unu b # 0,npu
pa3IMYHBIX3HaYeHUsAXa, b, c. BBetenuerpadguuecknxoopa3zoB1acTBOZMOKHOCTEHATIISITHO
MCCJIE0BATh BOIIPOC O YUCJIE PELLIEHUI CUCTEMBI JIBYX JIMHEWHBIX YPAaBHEHUH C IBYMS
MEePEMEHHBIMH.

OCHOBHOEMECTOB/IaHHONTEME3aHUMAETH3YYEHHEATOPUTMOBPEILICHUCUCTEMIBYX
JMHEWHBIX YPaBHEHHH C IBYMs IIEPEMEHHBIMH CII0COOOM MOJICTAHOBKU M CIIOCOOOM CII0XKEHHSI.
BBenenue cuctem 1no3BoJIseT 3HAUNTENBHO PACHIMPUTD KPYT TEKCTOBBIX 3a/1a4, PEIIAEMBbIX C
MOMOIIIBIO anmnapara anreopsl. [IpuMeHeHre cucTeM yrpoIaeT nporecc nepeBoaa JaHHBIX
3aJ]aui C OOBIUHOTO SI3bIKA HA S3bIKypaBHEHUH.

Konmponvnvix pabom. 1

7. lloBTOpeHue (74acos)

Ocnosnas yenw. I10BTOPUTD, 3aKpenUTh U 0000mUTH OcHOBHBIE 3Y H, mosryuenHsbie B 7
KJ1acce.

Konmponvnvix pabom: 1



Tpebosanusn K ypoeH1o no02omosKu

B pe3ynbrate u3zyueHus Kypca anredpsl 7 Kinacca yyaruecs JOJKHbI:

* yMeThb NPeoO0pa30BbIBATH ANreOpandeckue BoIPaKEHU, PellaTh YPaBHEHHsI C OTHOM
IIEPEMEHHOM;

* HaXOJUTh 00JIACTh ONpeAeTeHUS PYHKIHUH, CTPOUTh  TpaduKku  OpsMON
IPONOPIHUOHATFHOCTH U IMHEHHONPYHKIINY;

* BBIIIOJHSATH JACUCTBUS HAJl CTENIEHSIMU C HaTypalbHBIMUIIOKA3ATEIISIMU;

e BBIMIOJIHATH  CIIO)KCHHE, BBIUMTAHUE W YMHOXEHHE MHOTOWICHOB, PACKJI/IbIBATh
MHOT'OYJICHbl HAMHOXUTEIH;

e IPUMEHATH (OPMYJIbl COKpPALICHHOIO YMHOXXEHHUS B MPEoOpa3oBaHMIX —LEIbIX
BBIPXKCHHUI B MHOTOWIEHBI U B PAa3J10’KEHUH MHOTOYJICHOB HAMHOKUTEIH;

e YMETh PELIATh CUCTEMBI JIMHEHHBIX YPABHEHUI C IBYMsI IEPEMEHHBIMU U TPUMEHSATH UX
MIPU PEIICHUH TEKCTOBBIX3a/1ay.

7 kaacc

IF'EOMETPUA

2 yaca B HeJeJI0, Bcero 68uacos

KonTpoJsbHbIX padors

1.HavaabHble reomerpudeckune cseaenus (114.).I1pocreiiume reomerpuyeckue
Gurypsl: IpsiMasi, TOYKa, OTPE30K, JIy4, yroi. [loHsTHE paBeHCTBA FrEOMETPUIECKHUX QUTYD.
CpaBHeHME OTPE3KOB U yrioB. M3MepeHue oTpe3koB, JyinHa oTpeska. M3mepenue
yrioB,rpaaycHas mepa yria.CMexHble U BEpTUKAIBHBIC YTJIbI, UX CBOMCTBA.
[lepnenqukynsipHbICIPSMBIE.

OcHoeHasa yeapb— CUCTEMATU3UPOBATh 3HAHUS YYalUXCs O MPOCTEUIINX T€OMETPUUECKUX
¢burypax u ux CBOMCTBAX; BBECTH MOHSITHE paBeHCTBA ¢buryp.
B nanHo# TeMe BBOASATCS OCHOBHBIE TEOMETPUYECKHUE TOHATHS M CBOMCTBA IPOCTENIINX
TreOMEeTPUUYECKUX (PUTYp HA OCHOBE HATJISIHBIX MPE/ICTABICHUN ydanuxcs myreM 00001eHus
OYEBHJIHBIX WJIM U3BECTHBIX U3 Kypca MaTeMaTUKU |—6 KJIacCOB reOMEeTPHUYECKUX (PaKTOB.
[ToHsiTHE aKCHOMBI Ha HAYaJILHOM dTarie 00y4YeHHs He BBOJUTCS, U CAMH aKCHOMBI HE
dbopmynupyroTcs B sBHOM Bujie. HeoOXommMBbIe HCXOTHBIE MTOJI0KEHUSI, HA OCHOBE KOTOPBIX
M3YYar0TCsl CBOMCTBA T€OMETPUUYECKUX (PUTYp, TPUBOAATCS B OMUCATENHHOM popme.
[IpuHIMIATEHEIM MOMEHTOM JIAHHOM TEMBI SBJISIETCS] BBEJICHUE TTOHSATHS PAaBEHCTBA
reoMeTpUUYECKUX (PUTYp Ha OCHOBE HATIJISITHOTO MOHATHUS HalloKkeHus. OnpeaeneHHOe BHUMaHKe
JIOJDKHO YACTSATHCS MPAKTUIECKUM MPUIIOKEHUSAM T€OMETPUUECKUXITOHITHM.

Konmponvnvix pabom: 1

2. Tpeyroabnuxu (18 yacos)

TpeyronbHuk. [Ipu3Haky paBeHCTBA TPEYTrOJIBHUKOB. Ilepnienaukyisap k npsmoi. Menuansl,
OUMCCEKTPHUCHI U BBICOTHI TPEYroibHUKA. PaBHOOEIPEHHBIN TPEYTOJILHUK M €70 CBOMCTBA. 3a7a4u
Ha MTOCTPOEHUE C TTOMOIIBIO ITUPKYIISI U TUHEHKH.

OcHoeHasa yenb— BBECTH MOHSATUE TEOPEMBI; BRIPAOOTaTh YMEHUE JI0KA3bIBATH PABEHCTBO
TPEYTrOJIbHUKOB C TTIOMOIIBIO U3YYSHHBIX MTPU3HAKOB; BBECTH HOBBIH KJIACC 3a/1a4 : IIOCTPOCHHUE C
MOMOIIIBIO TUPKYJIS U TUHEUKH.

[Ipu3Haky paBEeHCTBA TPEYTOJIHBHUKOB SBIISIFOTCS OCHOBHBIM pa0OYUM arrapaToM BCETO
Kypca reoMeTpun. Jloka3zaTenbCcTBO OOJBIIEH YacTH TEOpEeM Kypca U TaKKe PelIeHHe MHOTHUX
3aJa4 MPOBOJIUTCS MO CIIEAYIOIIEH CXeMe: MMOMCK PaBHBIX TPEYTOJIbHUKOB — 00OCHOBAHUE UX
PaBEHCTBA C MOMOIIBIO KAKOTO-TO MPU3HAKA — CJIEICTBUS, BBITEKAIOIIME U3 PABEHCTBA
TPEYroJbHUKOB. [ [pMeHeHne MpU3HaKOB paBEHCTBA TPEYTOJbHUKOB IIPHU PEIICHUU 331a4 JaeT
BO3MO’KHOCTH TTOCTETICHHO HAKAIUIMBATh OMBIT MIPOBEACHUS JOKa3aTeIbHBIX paccykaeHuid. Ha
HayaJbHOM 3Talle U3y4eHHUs U IPUMEHEHHUS MPU3HAKOB PABEHCTBA TPEYTOJILHUKOB
1enecoo0pa3Ho UCIONIb30BATh 3a JaUM ¢ TOTOBBIMUYEPTEKAMH.

Konmponvnvix pabom: 1

3. lapasuiesbHble npsimble (134acoB)

[Ipu3Haky napajiieIbHOCTH NMPAMBIX. AKCHOMA NapajIebHBIX IpsiMbIX. CBOMCTBA
MapajuIeIbHbIX MPSAMBIX.

Ocnosnas yenb — BBECTU OJHO W3 BAKHEHIINX MOHSATUN — MOHATHE NMapalIeIbHbIX
MPSIMBIX; 1aTh IEPBOE MPEJCTaBICHNE 00 aKCHOMaX U aKCHOMAaTUYECKOM METO/I€ B TEOMETPUH;
BBECTH aKCHOMY MapajuIeIbHBIX MPSIMBIX.



[Tpu3Haky U CBOIMCTBA MApaJUICIBHBIX MPSIMBIX, CBSI3aHHBIE C YTIIaMH, 00pa30BaHHBIMU TIPH
NepeceyeHn  IBYXIPAMbIX CeKyIIel (HaKpecT JeKaluMu, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), ITUPOKO MCIIOIB3YIOTCS B TATbHEHUIIIEM TIPU U3YICHUU
YeThIPEXyrOJIbHUKOB, TOJOOHBIX TPEYTOJILHUKOB, IIPU PELICHUH 3a/1a4, a TAK)Ke B Kypce
CTEpEOMETPUH.

Koumponvnvix pabom: 1

4. CoOTHOLIEHUS MEXKIAY CTOPOHAMM M YIJIaMM TpeyroJbHuka (20uacoB)

CyMmmMma yriioB TpeyroyibHuKa. COOTHOILIEHHE MEXY CTOPOHAMHU U YTIIaMU TPEYroJIbHUKA.
HepasenctBo Tpeyronbauka. [IpsMoyroabHbie TpEYroabHUKH, X CBOICTBA U MTPU3HAKU
paBeHcTBa. PaccrosiHue OT TOYKHM A0 IpsIMOi. PaccTosiHue MeXIy mapauieIbHBIME MPSMBIMH.
[TocTpoenue TpeyroibHHUKA MO TPEM AJIEMEHTaM.

Ocnoenas yenb— pacCMOTPETh HOBBIE HHTEPECHBIEC U Ba)KHbIE CBOMCTBA TPEYrOJLHUKOB.
B nanHo#i Teme 10Ka3bIBaeTCs OJjHA U3 BAXKHEUIITNX TEOPEM re€OMETPUU — TeopeMa 0 CyMMe
YIJIOB TpeyroibHUKa. OHA MO3BOJSET IaTh KIACCU(DUKAIUIO TPEYTOILHUKOB IO YIJIaM
(OCTPOYTONBHBIH, MPSIMOYTOJbHBIN, TYIOYTOJIBHBII), @ TAK)KE YCTAHOBUTH HEKOTOPBIE CBOICTBAH
MIPU3HAKHA PABCHCTBA MPSMOYTOIBHBIX TPEYTOJLHUKOB.

[TonsiTre paccTOSHUS MEXy MapaylIeIbHBIMU MPSMBIMHA BBOJUTCS] HA OCHOBE JJOKa3aHHOM
MIPEIBAPUTEIIEHO TEOPEMBI O TOM, YTO BCE TOUKH KAXKJIOH U3 IBYX MapaJlICIIbHBIX MPSIMBIX
paBHOYAAJIEHBI OT IPYrOil MPSIMO. DTO MOHSATUE UTPAET BAXKHYIO POJIb, B YaCTHOCTH
HCIOJIb3YETCs B 331auax Ha NOCTPOCHHUE.

[Tpu pemiennu 3aa4d Ha MOCTPOCHUE B 7 KJIacce ClIeyeT OTPAaHUYUTHCS TOIBKO
BBITIOJTHEHUEM H OTIICAHUEM TIOCTPOCHUS UCKOMOU (QUTYPHI. B OTIENBHBIX CITydasiXx MOKHO
MIPOBECTUYCTHOAHAIIM3HI0KA3aTeIbCTBO,a3JIEMEHTHIMCCIIEI0BAHUS OTKHBIIPUCYTCTBOBATD
JIMIIb TOT/A, KOrJa 3TO OTOBOPEHO yCIOBUEM3adauu.

Konmponvnvix pabom: 2

5. lMoBTOopenue. Pemenue 3aaay (64.)

Ocnosnas yens. IloBTOpUTH, 3aKpenuTh U 00001TUTH OCHOBHBIE 3Y H, monmyueHHbIie B 7
KJ1acce.

IEOMETPUS- 7 kaace.

Tpeooeanusn K ypoeHio no02omoeKu

B pe3ynbraTe u3yueHus Kypca reoMeTpuu 7 Kilacca yJaluecs J0JKHBIL:

e OBJIAJICTh MOHSATUSMU MPOCTEUIITUX TEOMETPHUUECKUX (QUTYDP U UXCBOWCTBAMHU;

e YMETh JOKa3bIBATh TEOPEMBI O TIPU3HAKAX PABCHCTBA TPEYTOJILHUKOB, IPUMEHSTh UX MTPU
pelIeHnn3aaay;

e pelIaTh 33/1a4M HA TIOCTPOEHHUE C MTOMOIIBIO IUPKYIIS U TUHEHKH;

e 3HATh IPU3HAKHU M CBOWCTBA MapaslieIbHBIXIPSIMBIX;

e 3HATh TEOPEMY O CYMME YTJIOB TPEYTOJIbHUKA, O COOTHOIIEHUH MEX]Ty CTOPOHAMH U
yrJlaMu TPEYToJbHUKA, HEPABEHCTBO TPEYTOJIbHUKA, CBOMCTBA U MIPU3HAKU MIPSIMOYTOJILHOTO
TPEYroJbHUKA U TIPUMEHSATH UX TIPH PEIICHUHN 33]1a4, YMETh CTPOUTH TPEYTOJIBHHK 110 TPEM
JJIEMEHTaM.

8 kuacc

AJITEBPA

3 yaca B Heaeq10, Becero 102 yaca

KonTtpoabnbix pador 10

1. PanmonanbHble 1podu (23 yaca)l

PannonaneHas qpo6s. OCHOBHOE CBOMCTBO ApoOHU, cokpaleHue apooei. ToxkaecTBeHHbIE
npeoOpa3oBaHus pallMOHATBHBIX BeIpakeHUN. DyHKIHS U ee rpaduk.



Ocnosnas uenn - BBIPa00TaThyMEHHEBBITIOIHATHTOKICCTBEHHBIEPEOOPA30BAHUS
palOHAaIbHBIX BBIPAXKEHUH.

TakkakeicTBUACPaMOHAIBHBIMUPOOSIMHUCYIIECTBEHHBIMOOPA30MONINPAIOTCAHA
JIeMCTBUSL C MHOTOWIEHAMH, TO B Ha4ajie TeMbl HEOOXOJMMO TIOBTOPHUTD C YUALTUMHUCS
npeoOpa30BaHUsl IEJIBIXBBIPAKEHUH.

['maBHOE MECTO B JaHHOW TEME 3aHUMAIOT AITOPUTMBI ICUCTBUI JPOOSIMH. Ydanuecs
JIOJDKHBI TOHUMATh, YTO CYMMY, Pa3HOCTh, IPOM3BEJICHUE U YaCTHOE Jpo0eii BCeria MOKHO
npeCcTaBuTh B BUJIE 1podu. [IpuoOperaemble B TaHHON TeMe YMEHHS BBIIOIHATH CIIOKEHHE,
BBIYUTAHUE,YMHOXEHUEUACTICHUEPOOEHABISIIOTCAOIOPHBIMUIIPEOOPA30BAaHUAX IPOOHBIX
BbIpakeHui. [loatomy um cinenyer ynenuts ocodoe BHUMaHue. HeuenecooOpa3Ho nepexoauTs K
KOMOMHUPOBAHHBIM 3aJIJaHUSIM Ha BCcE ACUCTBUSA C po0SIMHU Ipexie, yeM Oyay yCBOSHbI
OCHOBHBIE aJITOPUTMBI. 3a/laHUs Ha BCE EHCTBUSA C IpOOSIMU HE TOJKHBI OBITh M3JIUIIHE
IPOMO3AKUMU UTPYJOEMKUMHU.

[Tpu HaxOoXJeHUU 3HAUYECHUH qpoOeil NatoTCs 3a1aHUs Ha BEIYUCICHHS C TIOMOIIBIO
KaJIBKYJIATOpA. BAaHHOMTEMEpacIINPAIOTCACBEACHUAOCTATUCTUYECKUX XAPAKTEPUCTUKAX .
BBoauTcanoHsaTHECPEIHErOrapMOHUYECKOT OPSIAAION0KUTENIBHbIXUHCEN. 3ydeHueTeMel
3aBepIIACTCS PACCMOTPEHHEM CBOWCTB rpaduka (yHKIHH.

Konmponvnvix pabom: 2

2. Ksaaparnwbie kopuu (18 yacos)

[TonsiTe 06 nppanroHambHBIX Yrcaax. OOmye CBeIeHHs O IEHCTBUTEIBHBIX YUCIIAX.
KBanpatnslii kopens. [loHsATHE 0 HAXOXKIEHUH NPUOIMKEHHOTO 3HaU€HUS KBAPaTHOTO KOPHSL.
CaoiicTBa KBaipaTHBIX KOpHEH. [IpeoOpa3oBanus BbIpaxeHUH, coaepKaluX KBaApaTHbIe KOPHU.
OyHKIMS , €€ CBOWCTBA U TpaduK.

OcHogHasa yenb — CUCTEMATU3UPOBATh CBEACHUS O PAllMOHAJIBHBIX YMCIaX U 1aTh
npejcTaBiIeHne 00 UPPALMOHAIBHBIX YUCIIAX, PACIIMPUB TEM CAMBIM MTOHSTHE O YUCIIE;
BBIPa00TaTh YMEHHE BHIMOIHATH PEe0OPa30BaHMs BRIPAKECHUHN, COIEPKAIINX KBAIPATHbIC
KOPHH.

B naHHOM Teme yvanuecs IoJly4aroT HaqaJlbHOE MPEACTABICHHUE O TOHATUU
neiicrButensHoro yncia. C 3Toil nenbio 060011at0TCs N3BECTHBIE YUAIIUMCS CBEICHUS O
palroOHaNBHBIX YMCiax. 11 BBEICHUS OHATUSA UPPALUOHAIBHOTO YHCIIA UCIIOJIB3YETCS
MHTYUTHUBHOIIPEICTABICHUEOTOM,YTOKAXK IBINOTPE30KMMEETUIMHYUITOTOMYKaK TIOUTOUKE
KOOPJIMHATHOM IIPSIMOM COOTBETCTBYET HEKOTOpOE 4YKcio. [Ioka3zpiBaeTcs, 4TO CyIIECTBYIOT
TOYKH, HE UMEIOIIHE pallOHaIbHbIXa0CHHUCC.

IIpuBBEIEHUUIIOHATUAKOPHAIIOIE3HOO3HAKOMUTLYYAIIUXCACHAX 0K IEHUEMKOPHENC

IIOMOUIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMaHUE YENAETCs MOHITHIO apu(METHIECKOTO KBaIPaTHOTO KOPHS U
cBoOiicTBaM apu(pMeTHUECKUX KBaJpaTHbIX KOpHEH. JloKa3bIBatOTCSI TEOPEMBI O KOPHE U3
IIPOU3BENIEHNUS U 1po0H, a TAaK)Ke TOXKAECTBO , KOTOPHIE MOIY4Yar0T IPUMEHEHHE B
npeoOpa30BaHUSAX BbIpAXKEHUI, coliepKaluX KBagpaTHble KOpHHU. CnenuaibHOe BHUMaHHUE
YIIeNAETCA0CBOO0KICHUIOOTUPPALIMOHATILHOCTUB3HAMEHATENEAPOONBBBIPAYKEHUSIXBU/IA.

YMeHuenpeoOpa3oBbIBaTbBBIPAXKEHUS,COACPKALTUECKOPHH, YACTOUCIIONB3YETCAKAKB CAMOM
Kypce anredpsl, Tak U B Kypcax reoMeTpHH, areOpsl 1 Havai aHaiu3a. [Iponomkaercs pabota
10 PAa3BUTHIO (DYHKIIMOHAJIBHBIX MTPEICTABICHUN yJaIuXcs.
PaccmatpuBarotcsagynkuus,eecsoiictBaurpaduk.[Ipunzyuenunp yHkiuunokaspiBaercsee
B3aMMOCBSA3b ¢ PyHKIMEH y = X, Tae X >0.

KonrtponbHbsIx pabom. 2

3.KBaaparHslie ypaBHeHus (20 yacos).
dopMyna KOpHEW KBaIpaTHOIO ypaBHEHHUs. Pellenne panroHanbHbeIX ypaBHEHUN. Pemenue
3a/1a4, IPUBOASAIIMX K KBaJPATHBIM YPABHEHUSAM U IIPOCTEUIINM palliOHAIbHBIMYPABHEHUSAM.

OcHoenasn yenp — BbIPaOOTATh YMEHHUS PEIIaTh KBAJPAaTHBIC YPAaBHEHUS UIIPOCTEHIIINE
palOHaIbHBIE YPABHEHUS U IPUMEHATh HX K PELICHMIO 3a7a4. B Hadase TeMbl IpUBOASATCA
IIPUMEPHI PEIIEHUS HENOIHBIX KBaPATHBIX YPaBHEHUN.JTOT



Marepuai cucteMaTusupyercs. PaccmMaTpuBaioTcs anropuTMbl pelIEHUs HETTOIHBIX KBaJAPaTHBIX
YPaBHEHUH Pa3aIM4HOrO BUJA.

OCHOBHOE BHUMaHUE CIEAYET YACINUTh PELIEHUIO YPaBHEHUH BUaa ax’+bx+c=0,rea
# 0, c ucnonp3oBanueM GpopmyIiel KOpHEH. B maHHO# TeMe ydaiuecs 3HaKoMTCs ¢ popMyiaMu
Buera, BeipaxaromiuMu CBsI3b MEKy KOPHAMH KBaJIpaTHOTO YPAaBHEHHUS U €T0
ko3 punrenTamu. OHM UCTIONB3YIOTCS B JAJIbHEHIIIEM IPH JTI0KA3aTeILCTBE TEOPEMBI O
Pa3iIoKEHUU KBAIPATHOTO TPEXWICHA HA IMHEHHbBIE MHOKUTEIH.

VYyamiuecs: 0OBIaIeBalOT CIIOCOOOM PELICHHUs APOOHBIX PAllMOHATBHBIX YPAaBHEHHIA,
KOTOPBI COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUN CBOJUTCS K PELICHUIO
COOTBETCTBYIOIIUX LIEJBIX YPAaBHEHU C MTOCIEAYIOINUM UCKIIOYEHUEM [TIOCTOPOHHUX KOPHEH.
N3yuenune naHHOM TeMbI ITO3BOJISIET CYILIECTBEHHO PACIIMPUTD alnapar ypaBHEHUH,
HCIOJIb3YEMBIX JIJISl PELIEHUS] TEKCTOBBIX 3a/1a4.

Konmponvnvix pabom. 2

4. YncsioBble HEpaBeHCTBA M UX cBoiicTBa (19 yacoB).

[TouneHHoE ClI0)KEHNE U YMHOXKEHHUE YUCIIOBBIX HEpaBeHCTB. [1orpemHocTs 1 TOUYHOCTD
npubmkenus. JInHelHbIe HEPaBEHCTBA C OJTHOM MEPEMEHHON U MXCHUCTEMBI.

OcHogHasa yenb— 03HAKOMUTH yUaIlIUXCS C IPUMEHEHHE: HEPABEHCTB /ISl OLIEHKU
3HaYEHUH BBIPAXKEHUM, BRIPAOOTaTh YMEHUE pellaTh TUHEIHbIC HEPABEHCTBA C OJHON
IIEpEMEHHON 1 UX cucTteMbl. CBOMCTBA YHCIOBBIX HEPABEHCTB COCTABIIAIOT Ty 0a3y, Ha KOTOpPOH
OCHOBAHO PEIICHUE JIMHEUHBIX HEPABEHCTB C OJIHOM NIepeMeHHOM. TeopeMbl 0 MOYIEHHOM
CJI0)KEHUU U YMHO>KEHUH HEPABEHCTB HaXOJIUTh IPUMEHEHUE MPU BBIIOIHEHUH IPOCTEHIINX
yIpaXHEHUH Ha OLIEHKY BBIPAXCHHM 110 METOY I'paHull. BBoasTCS mOHATHS a0COMOTHON
MOTPEIIHOCTH ¥ TOYHOCTU IPUOIMIKEHUS, OTHOCUTEIbHON NOTPEIIHOCTU. Y MEHUSI IPOBOIUTH
JNEAYKTUBHBIE pacCyKICHUS MOJy4alOT pa3BUTHE, KAK IIPH JI0KA3aTEIbCTBAX YKA3aHHBIX TEOPEM,
TaK Y IIPU BBIIIOJHEHUH YIPAKHEHUIN Ha JOKA3aTEIbCTBA HEPABEHCTB.

B cB3M ¢ pelieHneM JIMHEHHBIX HEPABEHCTB € OJIHOM MEPEMEHHO: JAcTCs TOHATHE O
YHCIIOBBIX IPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOIIME HA3BaHUS U 0003HAUEHUS.
PaccMoTpenuto cucteM HepaBeHCTB OJHON IEPEMEHHOM NPEAIIECTBYET 03HAKOMIICHHE
yyaluxcs ¢ HOHITUSIMHU NEpeceYeHUsI 1 00bETUHEHUS] MHOXKECTB.

[Ipu pelieHnn HEPABEHCTB MCMOJIB3YIOTCS CBOMCTBA pABHOCUIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bACHAIOTCA HAa KOHKPETHBIX IpuMepax. Oco0oe BHUMaHUE CIEyeT YAECIMThOTPabOTKE
YMEHHUs pelIaT mpocTeillline HepaBeHCTBa BUa ax > b, ax < b, 0CTaHOBUBIIKCH CIEITHAIBHO HA
ciyvae, korjaaa < 0.

B sT011 TEME paccMaTpuBaeTCs TaKKe PELIEHUE CUCTEM JIBYX JIMHEWHBIX HEPABEHCTB C
OJIHO NepeMEeHHOM, B YaCTHOCTHU TaKUX, KOTOPBIE 3alIMCaHbl B BUJI€ ABOWHBIX HEPABEHCTB.

Koumponvnvix pabom. 2

5. Crenenb ¢ HeJbIM NMOKa3aTejdeM. JJjieMeHThl cTaTUCTUKHU (129yacoB) CrerneHb
C IIEJIBIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHBIN BU uncia. HadanbHble cBeneHUs 00
OpraHM3alK CTaTUCTUYECKUXUCCIIEJOBAHHUM.

Ocnoenasa yenb— BoIpabOTaTh YMEHHUE IPUMEHSATH CBOMCTB, CTENIEHH C LEJIBIM
MoKa3zaTesieM B BBIYUCIECHUSIX U MPeoOpa3oBaHUAX c(hopMUpOBaTh HAYaJIbHBIE NIPEJICTABICHHS O
cOope U rpynnupoBKe CTATUCTUYECKUX JAHHBIX, UX HATJISIAHON MHTEpHpEeTaIiu.

B sT001 TEMe GpopMyTHpyIOTCS CBOMCTBA CTETIEHU C LENbIM MToKa3aTeneM. Meron
JI0Ka3aTeNIbCTBAITUXCBONCTBIIOKA3bIBAETCIHAIIPUMEPE YMHOKEHUACTENIEHEHCOMHAKOBBIMU
OCHOBaHUAMHU. JlaeTcs MOHATHE O 3allUCU YKCciia B CTaHAapTHOM Buae. [IpuBoasaTcs npumMepsl
WCIOJIb30BAaHUsl TaKOW 3amucu B (U3UKE, TEXHUKE M JIPYTUX O0OJacTsX 3HaHUM.
VYuyamuecs Moxy4aroT HayallbHbIe IPEACTABICHUs 00 OpraHU3alMy CTAaTUCTHYECKUX
uccinenoBaHuil. OHU 3HAKOMSITCS C MOHSATHSIMH FeHepaIbHOW U BEIOOPOYHOI COBOKYITHOCTH.
[IpuBoATCS IPUMEPHI TIPEICTABICHUS CTATUCTHUECKUX JTaHHBIX B BUJE TaOJUIl YACTOT U
OTHOCHUTEJIbHBIX YacTOT. Y YalluMcs IpeiaraloTcs 3aJaHusl Ha HaXOXKIeHHUE Mo TabJInIle YacTOT
TaKUX CTATUCTHUYECKUX XapaKTEPUCTHUK, KaK CpeiHee apupMeTHIecKoe, Moia, pa3max.
PaccmarpuBaeTcst Bompoc 0 HarjsiAHOW HHTEPIIPETAIIUN CTAaTUCTHIECKOMMH(BOPMAITIH.



W3BecTHBIE yHanuMces CriocoObl HATIISTHOTO MPEACTABICHHS CTATUCTUYECKUX JAHHBIX C
MOMOIIBIO CTOJI0YATHIX M KPYTOBBIX AMArpaMM PacIIUpPSIOTCS 3a CUET BBEICHHS TaKUX MOHATHUH,
KakK IIOJIM TOH M TUCTOTpaMMa.

Koumponvnvix pabom: 1

6. IloBTopenue (10uacoB)

Ocnosnas yens.I10BTOPUTH, 3aKpenuTh U 0000IUTH OcHOBHBIE 3YH, ony4yeHHbBIE B 8
KJ1acce.

Konmponvnvix pabom: 1

Tpebosanusn K yposHio no02omoeKu

B pe3ynbraTe u3yueHus Kypca anreOpsl 8 kiiacca yyaiuecs J0KHBbI:

e YMETh BBINOJIHATH TOXKAECTBEHHBIE IPEOOPA30BAHMSI PAL[IOHATIbHBIXBBIPAKEHUI;

e UMETH MPEACTABICHUE 00 UPPALIOHAIBHBIX YUCIIAX, YMETh BBIMOIHATH IPEOOpa30BaHMUs,
COJIEPKAIIMXKOPHU;

e YMETh PEIIaTh KBAJPATHBIC YPABHEHUS, PALIMOHAJIbHBIE YPABHEHHUS U IPUMEHATh X K
pelIeHnI03a1ay;

e YMETh PEIATh JUHEHHBIE HEPABEHCTBA C OJTHOM IEPEMEHHON U UXCUCTEMBI;

e IPDUMEHATH CBOMCTBA CTENEHU C LIEJIBIM [IOKA3aTeJIeM B BBIYMCICHUSAX U
npeoOpa3oBaHuUsX;

e UMETh HaYaJIbHbIE MPECTABICHUS O COOpE U IPYNIUPOBKE CTATUCTHUECKUX JAHHBIX, UX
HarJIsiJTHOMUHTEpIpETaIUH.

8 kuacce
I'EOMETPUA
2 yaca B HeJ1eJ110, Bcero 68 yacoB. KoHTpoabHbIX padoT- 5

1.YerbipexyroabHuxku (16 yacos).

MHOroyrosiapHUK, BBITYKJIbIII MHOTOYTOJIBHUK, YETBIPEXYTrOJbHUK. [lapamienorpamMm, ero
cBoiicTBa u nmpusHaku. Tpaneuus. [IpsmoyronsHUK, pomM0, KBaapar, ux cBoiicrea. OceBas U
LEHTpalIbHasi CHAMMETPHH.

Ocnoenasa yenb— U3y4nTh HanOoJiee BaXKHBIC BUABI YETHIPEXYTOJbHUKOB —
napajuiesiorpamMm, MpsIMOYTOJIbHUK, pOMO, KBaJIpat, Tparneluio; 1aTh NpeAcTaBieHne o GUrypax,
o0Jaaronux oce BOM WM IIEHTPATbHON CUMMETPHEH.

JlokazaTenbcTBa OOJMBIIMHCTBA TEOPEM JIAHHOM TeMBI M PEIIeHNs MHOTUX 3a/1a4
MIPOBOSTCS C TOMOUIBIO IPU3HAKOB PAaBEHCTBA TPEYTOJbHUKOB, TO3TOMY IOJIE3HO UX
MMOBTOPUTH B HAUaJI€ U3YUYEHUSI TEMBI.

OceBas U lIeHTpallbHAsi CHMMETPUH BBOJATCS HE KaK MpeoOpa3oBaHUE MIIOCKOCTH, a Kak
CBOICTBA reOMeTpHUECKHUX (QUTYP, B YACTHOCTH YETHIPEXYTONBHUKOB. PaccMoTpeHue 3Tux
MOHSATUHN KaK ABUKEHUHN TUIOCKOCTH COCTOMUTCS B 9 Kitacce.

Koumponvnvix pabom: 1

2. Ilaomaau (14uacos).

[TonsiTHe myoaau MHOrOyroyibHUKa. [Io1anu npsaMoyroapHuKa, mapawuiesiorpaMma,
TpeyrojibHuKa, Tpanenuu. Teopemalludaropa.

OcHoenasa yenb— paclIMPUTh U YTIYOUTh TIOTyYeHHBIE B 5—06 Klaccax MpeCTaBICHUS
yyamuxcst 00 U3MEpEeHUH U BBIYMCIEHUH TUTOIAei; BhIBECTH (OPMYIIbI IITOMIAeH
MPSIMOYTOJIHUKA,
napajuiesiorpaMma, TpeyrojbHUKa, TParelnu; J0Ka3aThOIHyU3IIaBHbIX TEOPEMT€OMETPUN—
teopemy [Iucgaropa.

BriBo hopMyI i1t BRIYUCIICHUS TUTOMIAAEH MPSIMOYTOIBHUKA, TTapauieiorpaMmma,
TPEYroJIbHUKA, TPATEIIMH OCHOBBIBAETCS HA ABYX OCHOBHBIX CBOMCTBAX IUIOLIAAEH, KOTOPHIE
MIPUHUMAIOTCS] UCXO/Is1 U3 HATJISHBIX MPECTABICHUH, a TaK)Ke Ha popMyJie IITOMAaaN KBaapara,
000CHOBaHUE KOTOPOU HE SIBISIETCS 00S3aTENbHBIM ISl YIAIUXCSl.

HeTtpaauimoHHOM 15 IKOJIBHOTO Kypca SBISETCS TeopeMa 00 OTHOIICHUH TUIOMAeH
TPEYroJIbHUKOB, UMEIOIIKX 0 paBHOMY yri1y. OHa O3BOJISET B JAJIbHEHIIIEM 1aTh MPOCTOE
JI0Ka3aTeNIbCTBO MPU3HAKOB MOA00MS TPEYroJbHUKOB. B 3TOM COCTOUT OAHO U3 MPEUMYILIECTB,
00yCIIOBJICHHBIX PAaHHHM BBEJICHUEM TOHSATHUS TIIOMIA/IH.



JlokazarenbcTBOoTeOpeMBIl [ aropaoCHOBBIBaETCSIHACBOMCTBAXILIOMAACHU D OPMYIaX 115t
TUIolIa il KBajapara U npsiMoyrojbHUKa. Jloka3piBaeTCs Takke Teopema, oOpaTHas
teopemelludaropa.

Konmponvnvix pabom. 1

3. ITono0HbIe TpeyroabHuku (20 yacos).

[Tpu3naku nogo0us TpeyrobHUKOB. [IpruMenenne noqoous K
J0Ka3aTeNbCcTByTeOopeMupenieHH03a1a4. CHHYC,KOCHHYCUTAaHT €HCOCTPOTOYTIAPSIMOYT OJIBHOTO
TpeyrojbHUKa.

OcHnosenasuenb—
BBECTHIIOHATHEIIOI00HBIXTPEYT OJIbHUKOB; PACCMOTPETHIIPU3HAKHUIIOA00US TPEYTOIBHUKOB M UX
IPUMEHEHUST; CIIeTIaTh MIEPBBIH MIar B OCBOCHUH YYAIIUMHCS TPUTOHOMETPUIECKOTO

arrnapararcoOMCTpuu.
OnpeﬂeneHHe HOI[O6HBIX TPEYTOJIbHUKOB JAa€TCA HEC HAa OCHOBE Hp€06p330BaHI/I5{ HOI[06I/I${, a
4Yepe3 PaBCHCTBO YIJIOB H IPpOIOpHHUOHATIBHOCTD CXOACTBCHHBIX CTOPOH.

[Tpu3Haky 0100US TPEYTOIHHUKOB JIOKA3BIBAIOTCS C TIOMOIIBIO TEOPEMbI 00 OTHOIIICHUH
IJIOLIAJEH TPEYTOJbHUKOB, UMEIOIIUX 110 PABHOMYYTIY.

Ha ocHoBe npu3HakoB mogo0us 10Ka3bIBaETCS TEOpeMa O CpeAHEH JTMHUH TPEYTOJIbHUKA,
YTBEP)KJICHHE O TOUKE MEePEeCceUeHUs MeIMaH TPEYroJIbHUKA, a TAaK)Ke JBa YTBEPKICHUS O
MIPOTOPIIMOHAIBHBIX OT PE3Kax B MPSAMOYTOJIHLHOM TPEyroiibHUKE. [laeTcst mpencraBieHue o
MeTOo/ie 1o100usl B 33]]a4aX Ha MOCTPOEHUE.

B3akiitoueHHe TeMBIBBOASITCSIAIIEMEHTHI TPUTOHOMETPHHU—CHUHYC,KOCUHYCUTAaHT €HCOCTPOTO
yriia IpsIMOYTOJIBHOTOTPEYT OJIbHUKA.

Konmponvnvix pabom. 2

4. OxkpyxHocTb (16 yacos).
B3anmHoepacnonoxeHuenpaMonnoKpykHOCTH. KacaTenbHassKOKp Y KHOCTH,E€CBONCTBOU
npusHak. L{eHTpanbHble U BIUCaHHbIE YIIIbl. YeThIpe 3aMeyarebHble TOUKU TPEYTOJIbHUKA.
Briucannas u onrcaHHas OKPY>KHOCTH.

Ochnognaauens - PacUIUPUTHCBEACHUI000KPYKHOCTH, Oy YSHHBICYUAIUMHUCSB 7KIIACCE;
M3Y4YUTh HOBBIE (DAKThI, CBI3aHHBIE C OKPY>KHOCTHIO; TTO3HAKOMUTD YUAIIUXCS C YETHIPHMS
3aMeyYaTebHBIMU TOUKaMHU TPEYTOJbHUKA.

B nanHo# TeMe BBOAUTCS MHOTO HOBBIX TOHATHI U paCCMaTPUBAETCS MHOTO
YTBEPKICHHI,
CBSI3aHHBIXCOKPY>KHOCTBIO. J[JITMXyCBOCHUSCTIE NYETYIeTUTHOOIBIIIOCBHUMAHUEPEIICHN03a/1a4.
YTBepkIeHUS O TOUKE MepecedeHmsi OMCCEKTPUC TPEYToJbHUKA U TOUKE TIepeceUeHUs
CEepPEeIMHHBIX NEPIEHANKYISIPOB K CTOPOHAM TPEYTOJIbHUKA BHIBOASATCS KAK CIEICTBHS U3
TEOPEM O CBOMCTBAX
OHMCCEeKTPUCHIYTIIauCepeIMHHOTOIepIeHANKYIIpakoTpe3Ky. TeopemaoToukenepeceueHus I BLICOT
TpEYroJIbHUKA(MITUUXITPOAOTKEHUH ) JOKa3bIBAETCACIIOMOIIBIOYTBEPKICHUSIOTOUKETIEPECCUCHHS
CepEeIMHHBIXTIEPIICHIUKYIISPOB.

Hapsiny ¢ TeopemMamu 00 OKpYKHOCTSIX, BIIMCAHHOW B TPEYTOJIBHUK U OMMUCAHHOW OKOJIO
HET0, PaCCMaTPHUBAIOTCSI CBOMCTBO CTOPOH OMMUCAHHOTO YETHIPEXYTOJbHUKA M CBOMCTBO YTJIOB
BIHCAHHOTO YEThIPEXYTOJIbHUKA.

Konmponvnvix pabom: 1

S. IloBTOpenue. Pemenue 3axa4 (2yaca)

Ocnosnasn yenv.l10BTOPUTH, 3aKpenUTh U 00001UTH OCHOBHBIE 3Y H, mosmydeHnHsie B 8

KJ1acce

Tpeoosanusa Kypoenwnoozomoeku. B pe3ynbrare u3ydeHUs: Kypca reoMeTpuu 8 Kiiacca
y4alIMecs10KHBI:

* 3HaTh HauOoJee BaKHBIE BUJIBI YETHIPEXYTOJIbBHUKOB UXCBOWCTBA;

* YMETh HAXOJIUTh TJIOMIATUMHOTOYTOJIbHUKOB;

* 3HaTh Teopemy [ludaropa, ymeTs mpUMEHSTH €€ MPU peleHNnn3a/1ay;

* 3HATh NMPU3HAKU [TO100US TPEYTOJIBHUKOB, YMETh PUMEHSATh X MPU PEIICHNN3a/1aY;

* YMETh HAaXOJIUTh 3HAUEHHS CUHYCA, KOCUHYCA U TaHT'€HCa OCTPOTO YIJia MPSIMOYTOIbHOTO
TPEYTOJIbHUKA;

* 3HATh CIy4Yau B3aUMHOT'O PACIOJIOKEHUS NPSIMON U OKPY’KHOCTH, CBOMCTBO U MPU3HAK
KacaTeJIbHOW K OKPYKHOCTH, O YETHIPEX 3aMEYATENIbHBIX TOUKAXTPEYrOJbHUKA;

* UMETh NPEJICTABIICHNE O BIMCAHHON U ONMHUCAHHON OKPY>KHOCTSIX.



9 kaacc

3uyacaBHeneao,Bcerol02uaca

KonTpoubHbix pador 8

AJITEBPA

1. CpoiictBa ¢Qynkumii. Ksagparnunas ¢ynkuua (25 yaca) OyHkuus.
CaoiictBa pynkmnuii. KBagpaTHblid TpexwieH. Pa3noskeHne KBaJpaTHOTO TPEXUIeHA Ha MHOKHUTEIIH.
DOyHKIMA y = ax’+ bx + ¢, ee cBoiicTBa u rpaduk. CreneHHas GyHkuus. OcHoeHasn yeib—
pacUIMpUTh CBEJCHUS O CBOMCTBAX (DYHKIIMIA, 03HAKOMHTD yYaIIUXCsl CO CBOWCTBAMH U
rpa¢uKoM KBaJApaTHIHON () YHKIIUH.

B Havasne Tembl cuCTEMaTU3UPYIOTCS CBeleHUs 0 PyHKIUSIX. [IoOBTOPSIFOTCS OCHOBHBIE
HOHATHUS: PYHKIIUS, apryMEHT, 00J1acTh ornpeaesneHus GyHKIum, rpaduk. JJaroTcs moHaTus o
BO3PACTaHMUNYOBIBaHUU(PYHKIINHU,IPOMEKYTKAX3HAKOIIOCTOsIHCTBA. TeMcambIMco31aeTes
0a3aUIsTyCBOCHUICBOWCTBKBAIPATUIHOMNCTEIICHHOM (D YHK TN, aTaKKe I JalIbHEeHIIero
yriayOneHns QyHKIMOHAIBHBIX MPEICTAaBICHUHN MTPU N3YUYEHUH Kypca areOphl 1 Havall aHaju3a.
[ToAroTOBUTENBHBIM 1IArOM K M3YYEHHUIO CBOMCTB KBaJIpaTUUHOM (DYHKLIMU SBISETCS TAKKe
PAacCMOTPEHHE BOIIPOCA O KBAJPATHOM TPEXWIEHE U €r0 KOPHAX, BBIICICHUN KBaJIpaTa IBy4YIEeHA U3
KBaJPaTHOI'O TPEXUJIEHA, PA3JIOKEHUHU KBAIPATHOTO TPEXUeHa HA MHOKUTEIH.
V3ydeHneKkBaApaTHYHOM(YHKIIMMHAYNHACTCACPACCMOTPEHISI YKL Y=aX ~,6eCBOICTBHI
oco6eHHOCTeH rpaduka, a TaKkKe IPYruX YacTHBIX BUJOB KBaAPaTUYHON QYHKITUUDYHKITUN
y=ax’+b,y=a(x-m) 9TI/ICBe,[[eHI/IHI/ICHOJ‘IBBYI—OTC}IHPI/II/BY‘IGHI/II/ICBOI/ICTBKBa,Z[paTI/I‘{HOI/I
¢yHkumnoobmerosuaa. Baxxuo qT06LIyqamHecsm0Hsum arorpaduKpyHKIHIy=ax "+bx+ ¢ MOKeT
OBITH [ONyUeH U3 TpadiKa (YHKIHH y = ax ° ¢ OMOIIIBHO ABYX NapAIENBHEIX IIEPEHOCOB.
TTpueMbl mocTpoeHus rpaduka GyHKIHHE y = ax°+ bx + ¢ 0TpabaTHIBAIOTCS HA KOHKPETHBIX
npumepax. [Ipu 3Tom ocoboe BHUMaHUE CIeYeT yAeIUTh POPMHUPOBAHUIO Y yHAITUXCS YMEHUS
yKa3bIBaTh KOOPIMHATHI BEPIIMHBI TApadoIIbl, €€ OCh CHMMETPHUH, HAIIPaBJICHNE
BeTBEHapaloIIbI.

[Ipu u3yyeHun 3T0i TeMbl JanbHelIIee pa3BUTHE TOTyYaeT yMEHUE HaXOAUTh 0 rpaduKy
IPOMEKYTKUBO3pACTaHUSANYObIBAaHUA(DYHKIIUH,aTAKKETTPOMEXKYTKH,BKOTOPBIX QD YHKIIHS
COXpaHsIET3HaK.

Vyanuecs 3HAKOMSITCS CO CBOMCTBAMH CTENEHHOM (PYHKIUK Y =X [P YETHOM U
HEYETHOM HaTypaJbHOM I0Ka3aTese n. BBoauTcs nousTue KopHs n-if creneHu. OHK MOTy4aroT
Hpe/ICTaBIEHNE O HAXOXKICHUH 3HAUCHNUI KOPHS C MIOMOIIBIO KaJbKyJIATOpa, IpHYeM BbIpabOTKa
COOTBETCTBYIOILIUX YMEHUH HE TpeOyeTcsl.

Koumponvnwix pabom: 2

2. VYpaBHeHusi U HepaBeHCTBA ¢ oOJHOil mnepemenHoi (14 w4acoB)
Lensble ypaBHeHus. [[poOHbIe palioHanbHble ypaBHeHMs. HepaBeHcTBa BTOpOM CTENEHH ¢
OJIHOM NIEPEMEHHOM. MEeTOAUHTEPBAIIOB.

OcHnoeHasa yenp — CUCTEMATU3UPOBATH U 0000IINUTE CBEACHUSI O PELICHUH LIEIbIX U
JPOOHBIX pallMOHAIBHBIX YPAaBHEHHH ¢ 0] HOM NepeMeHHOH, chOpMUPOBaTh YMEHUE PEIIaTh
HEpaBEHCTBA BHJIA ax>+ bx + ¢ > 0 wm ax>+ bx + ¢ < 0, tne a #0.

BaroliteMesaBepiiacTCan3y4eHUEPALMOHAIIBHBIXYPAaBHEHUMCOJHOUTIEpEMEHHON. BCBsA3H
COTUMIIPOBOIUTCIHEKOTOPOEOOOOIIEHHEeNYTTyOIeHeCBeIeHnt00ypaBHe HHSIX. BBO 1 TCS1
MOHSITHS LIEJIOr0 PAllMOHAIIBHOIO YPAaBHEHUS U €T0 CTENEHH. Y Yallluecss 3HaKOMSTCS C
pELIEHNEM YPAaBHEHHI TPEThEH CTENEHN U YETBEPTOM CTEIIEHH € ITOMOILBIO PA3JIOKEHUS Ha
MHO>KHUTEJIMMBBEICHUABCIIOMOTaTeIbHONIIEpEMEHHON. MeToapenieHusypaBHEHUMITY TEM
BBEJICHUSBCIIOMOTaTeIbHBIXIIEPEMEHHBIX 0y 1€ TIINPOKOUCIIONb30BaThCSBAATbHENIIIEMITPH
pEeIlIeHNU TPUTOHOMETPUYECKUX, Jorapu(MUUECKUX U JPYTUX BUAOB ypaBHEeHUH. Pacmmpstorcs
CBEJICHMSI O PEeUICHUH POOHBIX pallMOHAIBHBIX YpaBHEHHH. Yyaluecss 3HaKOMSITCS C
HEKOTOPBIMHU CHICLIMAILHBIMHA NPHEMAMH PELICHHS TaKHX ypaBHCHI/II/I
dopMHUpOBAHHEYMEHHIpEIIaThHEPABEHCTBABHaaX +bx++c>0mmnax’+bx+c<O,rre a
#0,0cy11ecTBiIsIeTCs C OMOPOI Ha CBEIEHUS O TpaduKe KBaIPAaTUUHOW (YHKIUU.
VYyamuecsa3HaKoMATCACMETOI0MUHTEPBAJIOB,CIIOMOIIBIOKOTOPOT OPEILAI0TCIHECIIOKHbBIE
paloHaIbHBIEHEPABEHCTBA.



Konmponvnvix pabom: 1

3. Cucmemul ypasnenuil u Hepagencme ¢ 08ymsa nepemennvimu 17 uacoe

Ocnoenasa yenb— BrIpabOTaTh YMEHHE PEIIATh MPOCTEHIINE CUCTEMBI, COepKAIlINe

ypaBHEHUE BTOPOM CTEIMEHHU C ABYMS IEPEMEHHBIMH, U3yUYE€HHUE CUCTEM YPABHEHUH C

IByMsl iepeMeHHbIMU. OCHOBHOE BHUMAaHUE Y/AEISAETCS CUCTEMaM, B KOTOPBIX OJTHO U3

YPaBHEHUU IIEPBOM CTEIIEHU, a IPYTrOEBTOPOM.

W3BecTHBIN ydamumcst criocod MmoACTaHOBKY HAXOAMT 3/1eCh AalibHElIIee IPUMEHEHNUE U
MO3BOJISIET CBOJUTH PEILICHUE TAKMX CUCTEM K PELICHUIO KBAaJIpaTHOTO YpaBHEHUS.

O3HaKOMJICHHE YYalIUXCcs ¢ IPUMEpPaMH CUCTEM YpaBHEHUH C IByMS IIEpEMEHHBIMH, B
KOTOPBIX 00a ypaBHEHUS BTOPOIl CTENEHHU, TOJKHO OCYIIECTBIATHCS C IOCTATOYHOM
OCTOPOKHOCTBIO U OTPAHUYUBATHCS MPOCTEHIIMMU IPUMEPAMH.

[TpuBiieueHNE U3BECTHBIX YIAITUMCS TPAPUKOB TIO3BOJISICT TPUBECTH IPUMEPHI
rpaduyecKoro pemnieHus cucteM ypaBHeHu. C momolsio rpad@uyeckux npeacTaBIeHI MOKHO
HaIJISIIHO TIOKa3aTh yYalIUMCS, YTO CUCTEMBI IBYX YPAaBHEHHH C IByMs IME€PEMEHHBIMU: BTOPO
CTETIeHU MOTYT UMETh OJIHO, /IBa, TPH, YETHIPE PELICHHS WM HE UMETh PEeIICHUH.
Pa3paboranHbIif MaTeMaTHYECKHIA allapar MO3BOJIET CYIIECTBEHHO PACITUPUTD KIIACC
COJIEP>KATENIbHBIX TEKCTOBBIX 3a/1ay, PEIIaeMbIX C MOMOULIBI0 CHCTEM YpPaBHEHMA.
N3yuenune TeMbl 3aBepIIaeTcsi BBEICHUEM MOHSITHI HEPAaBEHCTBA ABYMS IEPEMEHHBIMH U
CUCTEMbI HEpPABEHCTB C IByMs IepeMeHHbIMU. CBefieHust 0 Tpadukax ypaBHEHHH ¢ AByMS
MePEMEHHBIMU UCIIOJIB3YIOTCS TPU WILTIOCTPALIMKA MHOKECTB PEIICHUM HEKOTOPBIX MTPOCTEUIITNX
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UXCUCTEM.

Konmponvuvix pabom: 1

4. Iporpeccuu (154acoB) Apudmernyeckas u reomeTpuieckas nporpeccuu. Popmyisl
N-TO 4JjieHA U CYMMBI IIEPBHIX N WICHOB Mporpeccuu. beckoHeuHo yObIBaroiias reoMmeTpuieckas
porpeccusi.

OcHoenasa yenp— NaTh NOHATUSA 00 apUPMETUUYECKON U TEOMETPUUYECKOM MPOrpeccusix Kak
YHCIIOBBIX TOCTIET0BATENBHOCTSIX 0COOOTO BH/IA.

[Ipu n3ydeHnn TeMbl BBOJUTCS MMOHATHE MMOCIIEI0BATEILHOCTH, PA3bsICHAETCS CMBICI
TEPMHHA «N-i YJIeH MOCIeI0BaTeILHOCTHY, BhIpabaThIBaeTCS YMEHHE UCIIOIb30BATh HHIEKCHOE
o0o3HaueHue. DTH CBEJACHUS HOCST BCIIOMOTATEIBHBIN XapaKkTep M UCTIOIB3YIOTCS JIJISl U3YUSHUS
apu(pMeTUYECKON U TEOMETPUUECKOM MPOTPECCU.

Pabota ¢ ¢popmynamu n-ro ujgeHa ¥ CyMMBI IEPBBIX I'a WICHOB MPOTPECCH, TOMUMO
CBOEr0 OCHOBHOT'O Ha3HAYE€HUs, ITO3BOJISIET HEOJHOKPATHO BO3BPALATHCS K BBIYUCICHUSM,
TOXJIECTBEHHBIM MPEOOPa30BaAHUSM, PEIICHUIO YPABHEHHH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTCs XxapakTepuCTHYECKUE CBOWCTBA apu(PMETUUECKON U TeOMETPHUECKOM
IIPOrPeCCUi, YTO MO3BOJISIET PACIIMPUTh KPYT IIpeijlaraeMbIx 3ajau.

Koumponvuwix pabom: 2

S.  DuaeMeHThl KOMOMHATOPMKH MW  Teopuu BepositHocTed (13 w4acoB)
KombOunaropHoe mnpaBuio yMHOXeHUs. [lepecTaHOBKHM, pa3MEIIEHUs, COYETaHUS.
OTHocuTeNnbHAsE YacTOTa U BEPOSITHOCTh CIIYYallHOTO COOBITHSL.

Ocnosnas yenb — 03HAKOMUTD YYAILIUXCS C TOHATUSMUIIEPECTAHOBKH, Pa3MEILICHHUS,

COYETaHUs

HMCOOTBETCTBYIOIIMMHUDOPMYIAMUJISATIONCUCTANX YN CIIA;BBECTUITOHATHSIOTHOCUTEIILHON
YacTOTHI U BEPOSTHOCTU CITYYAHOTO COOBITHS.

N3yuenune TeMbl HAUMHAETCS C PEIICHUS 3a/1a4, B KOTOPBIX TPEOYyeTCs COCTaBUTh T€ WUITH
WHbIE KOMOMHAIINH SJIEMEHTOB U MOJCUNUTATh X YUCI0. Pa3bsicHsaeTCs KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, KOTOPOE UCNOIb3yeTCs B JaJIbHENIIEM NPHU BBIBOJE POPMYJ AJIs OJICUETa YKcia
MepeCcTaHOBOK, pa3MelleHnil u couetanuil. [Ipu u3yueHnn 1aHHOTO MaTepraia HeoOX0IUMO
o0paTUTh BHUMaHUE yJallluxcs Ha pa3jinure NOHATUN «pa3MEIIeHHe» U «COueTaHHue»,
chopMHUPOBATh y HUX YMEHUE OIPENesaTh, O KaKOM BHJIe KOMOWHAIUN UAET pedyb B 3ajaade.
B nanHoi#i Teme yvaiiuecsi 3HaKOMATCS ¢ HaualbHBIMU CBEACHUS MU U3 TEOPUU BEPOSTHOCTEH.
BBoasiTCst MOHATHSA «cydaitHOE COOBITHEY, «OTHOCUTENIbHAS YacTOTa, «BEPOSITHOCTh
CITy4aitHOTO COOBITHS». PaccMaTpHuBalOTCS CTaTUCTUYECKHUI M KITACCHYECKUHN TTOIXO0/IbI K
OTIpeCTICHUIOBEPOSI THOCTHCITY4aifHOTOCOOBITHS. BaXxKHOOOpaTUThBHUMAHUEyYAIIUX CSTHA



TO, YTO KJIACCUYECKOE OIMpPEACIICHUE BEPOSTHOCTH MOKHO IPUMEHSThH TOJIBKO K TAKUM MOJIENISIM
pEeAbHBIX COOBITHIA, B KOTOPBIX BCE UCXO/BI SIBISIFOTCSI PABHOBO3MOKHBIMH.

Konumponvnvix pabom: 1

6. IloBTopenme (uTorosoe) - (18 uaca)

Ocnosnas yens. I10BTOPUTD, 3aKpENUTh U 00001KUTH OCHOBHBIE 3Y H, mosrydeHHbIC B

9xutacce.

Konumponvnvix pabom: 1

Tpebosanusn Kk ypoento noozomoekuB pe3ylbTaTe U3ydeHus Kypca anreopsl 9 kiacca
ydauecs JOJKHBbI:

e 3HATh CBOMCTBA KBAAPATUIHON (PYHKIINH, YMETh CTPOUTH M YUTATh eerpaduk;

e YMETh PEIIaTh IeIIbIe U APOOHBIE pAllMOHAILHBIC YPABHEHHUS C OJTHOU MTEPEMEHHOMH,
peliaTh KBaJlpaTHYHbICHEPaBEHCTBA;

e YMETh PEeIIaTh MPOCTEHUIIINE CUCTEMBI, COJIEPKAILIME YPABHEHUSI BTOPOU CTEIIEHU C JBYMS
MEPEMEHHBIMH U MMPUMEHSITH UX K PELICHUIO TEKCTOBBIX3a1a4;

e UMEThH MPEACTABICHUE 00 apu(PMETUICCKON U TEOMETPHUECKOMN MPOTPECCHSIX KaK
YHCIIOBBIX MOCJIEI0BATEIILHOCTIX 0COOOT0 BUIA;

e UMETh TMPEACTABICHUE O TOHATHSX IEPECTAaHOBKH, pPa3MEIIECHUS, COYCTAHUSA,
OTHOCHUTENIbHOM YaCTOTHI U BEPOSATHOCTU CITYYaiHOTOCOOBITHS.

IF'EOMETPUA

9 kaace

2 yaca B HeJeJII0, Bcero 68 uacos

KonTpoibHbIx pador 5

1.BekTopsbl. MeToa koopauHar (214yacos)

[Tonsitue BekTopa. PaBeHcTBO BekTOpoB. C0XKEHUE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio0. Pa3ioskeHne BeKTopa 1o 1ByM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl
BekTopa. [Ipocrelimue 3a1aun B KOOpAUHATAX. Y PABHEHUS OKPYKHOCTH M IPSIMOM.
IIpumeHeHNne BEKTOPOB U KOOPAWHAT IIPH PEIICHUN3a1a4.

OcHnoeHasa yenb— HAYYUTDb YYaIUXCS BBIIOJIHATH IEUCTBUS HAJl BEKTOPaAMH Kak
HaNpaBJICHHBIMU OTPE3KaMH, YTO BaXKHO JJIsi IPUMEHEHUS BEKTOPOB B (PM3UKE; TOZHAKOMUTD C
HCIOJIb30BAaHUEM BEKTOPOB U METOJla KOOPJIMHAT MPHU PELICHUH T€OMETPUUECKHUX 3ajad.
BekTop onpenensercs Kak HalpaBJIE€HHBIA OTPE30K U IEHCTBUS HaJl BEKTOPAaMH BBOJATCS TaK,
KaK 3TO NpUHATO B pusmke, T. E. kak aelicTBUs ¢ HanpaBIeHHBIMU oTpe3kamMu. OCHOBHOE
BHUMAaHHE JOJDKHO OBITh yJI€JI€HO BBIPA0OTKE YMEHHI BBIMOIHATE ONEPAllu HaJl BEKTOPaMHU
(cknaapIBaTh BEKTOPHI MO MpaBUIaM TPEYTOJIbHHUKA U MapajjiesorpaMmma, CTpOUTh BEKTOD,
PaBHBIN Pa3HOCTH JBYX JAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PaBHBIN MPOU3BEACHUIO TAHHOTO
BEKTOpa Ha JaHHOEUHCJIO).

Ha npumepax mokasbiBaeTcsi, Kak BEKTOPbI MOT'YT IIPUMEHSTHCS K PELICHUIO
reoMeTpuyecKrx 3aaad. JleMoHncrpupyercs 3pPeKTUBHOCTh MPUMEHEHHS (POPMYIT JIIst
KOOpJAMHAT CEPEIMHBI OTPE3KA, PACCTOSHUS MEX1Y IBYMs TOUKaMHU, yPaBHEHUIN OKPYKHOCTH U
MPSIMON B KOHKPETHBIX T€OMETPUUECKHX 3aJ]auax, TEM CaMbIM JJaeTCsl IpeiCcTaBlIeHUe 00
U3YYEHUH TEeOMETPHYECKuX (Uryp C TOMOIIbIO METOJOB  aureOpsbl.
Konmponvnvix pabom: 1

2.CooTHOLICHHS MEKAY CTOPOHAMM M yIJIaMH TpeyroiabHuka. CkajasipHoe
npousBeaeHue BeKTopoB (15 yaco)

CuHyc, KOCHHYC U TaHT€HC yriia. TeopeMbl CHHYCOB U KOCHHY COB. Pemienue
TpeyrojabHUKOB. CKaJsipHOE MPON3BEIEHIE BEKTOPOB U €r0 IPUMEHEHHUE B TEOMETPUUYECKUX
3a/a4ax.



Ocnoenas yenb— pa3BUTh YMEHHE yYalllUXCS IPUMEHSTh TPUTOHOMETPUUYECKUN armapar
MIPU PEIICHUH TEOMETPUUYECKHX 3a/1au.

Cunyc u kocunyc Jiro6oro yria ot 0° go 180° BBOASTCS C MTOMOIIBIO TUHUIHOM
MOJIYOKPY>KHOCTH, JIOKa3bIBAIOTCSI TEOPEMbI CHHYCOB U KOCUHYCOB M BBIBOJIMTCSI €I1I€ OJTHA
(dbopMynamIouaauTPeyroabHUKa(I0JIOBUHANPOU3BEICHHIIBYXCTOPOHHACUHYCYTIaMEXK Ty
HUMH). DTOT anmnapar NPUMEHSETCs K PEIIeHUIOTPEYTOJIbHUKOB.

CkansipHO€ MpOU3BEICHNE BEKTOPOB BBOAUTCA KaK B U3MKe (IIPOU3BEICHUE IJTUH
BEKTOPOB Ha KOCHHYC yIja MEeXJly HUMH). PaccmMaTpuBaroTCsi CBOMCTBA CKAJISIPHOTO
MPOU3BEJICHUS W €ro IPUMEHEHHWE TMpPU PELIEHUH TIEeOMETPUYECKUX 3ajad.
OcHOBHOE BHUMAaHHE CIEAYET YACIUTh BIPAOOTKE MPOYHBIX HABBIKOB B IPUMEHEHUU
TPUTOHOMETPUYECKOTO anmapara Npy pelieHu reOMeTpUIeCKUX3a1ay.

Konumponvnvix pabom: 1

3.l1uHa OKPYKHOCTH U IJI0IIAAL Kpyra (12 yacos)

[IpaBunpHbIE MHOTOYTOJIBHUKUA. OKPY>KHOCTH, OIUCAHHAsI OKOJIO IMPAaBUIIBHOTO
MHOT'OYTOJIbHUKA M BIIUCaHHas B Hero. [locTpoeHne npaBUiIbHBIX MHOTOYT'OJIbHUKOB. J{uHa
okpyxkHocTH [ Inomans kpyra.

OcHnosnas yenb — pacliupuTh 3HAHUE YYAIIUXCS O MHOTOYTOJIbHUKAX; PACCMOTPETh
MOHATHS JUIMHBI OKPY)KHOCTH U IUIOIIAAM Kpyra U (OpMynsl Ais HMX BBIYHCICHUS.
B nauane Tembl faercs onpeneneHrue mpaBuiIbHOTO MHOTOYTOJIbHIKA U pacCMaTpUBAIOTCA
TEOpeMbI 00 OKPYKHOCTAX, ONMMCAHUE OKOJIO MPABHILHOTO MHOTOYTOJIbHUKA U BIIUCAHHOM B
Hero. C MOMOIIBI0 OMTMCAHHON OKPYXHOCTH PELIAIOTCS 3a7a41 O TOCTPOEHUH MPABUIILHOTO
LIECTUYTOJIbHUKA U TPABUIILHOTO 271-yTOJIbHUKA, €CJIH J1aH IPABUIIbHBIN 1-YTOJIbHUK.
®opMyIIbl, BEIPAKAIOIINE CTOPOHY TPABUIILHOTO MHOTOYTOJIBHUK U PAJANYC BIIMCAHHOW B HETO
OKPY>KHOCTH Uepe3 paguyc OMHUCAHHON OKPY>KHOCTH, UCTIONB3YIOTCS MPHU BbIBOJIE GOpMYIT
JUTMHBI OKPY>KHOCTH U TUIOLIAAN Kpyra. BeIBoA onupaeTcsi Ha MHTYUTHBHOE MPECTABICHUE O
npezesie: Mpyu HEOTPAaHUYEHHOM YBEITMYEHUH YKCIIa CTOPOH MPaBUIbHOTO MHOTOYTOJIbHUKA,
BIHCAHHOTO B OKPYXHOCTh, €T0 TIEPUMETP CTPEMUTCS K JITTUHE ITOU OKPY>KHOCTH, a TUIOIIAb —
K IUIOIIA/IM KpYTa, OrPaHMYE€HHOTOOKPY>KHOCTBIO.

Koumponvnvix pabom: 1

4./IBuxennst (6uacos)

OTtoOpaskeHue miockocty Ha cebs. [Tonstue nuxenus. OceBas U IEHTPaIbHAS
cummetrpuu. llapamnensnsiii nepenoc. IloBopor. HaoxkeHuss W JBHKEHUA.
Ocnoenas yenb— NMO3HAKOMUTH YUallIMXCs C MIOHATHE: IBUXKEHHS M €r0 CBOMCTBAaMU, C
OCHOBHBIMH BUIaMH JBM)XCHHH, CO B3aUMOOTHOIICHUSIMUA HAJIO)KEHUM U JBUKEHUH.
JIBU>KeHHE TII0CKOCTH BBOJIUTCS Kak OTOOpa)KeHHUE IIIOCKOCTH Ha ce0sl, COXpaHsIoIee
paccTostHue Mexay Toukamu. [Ipu paccMOTpeHUU BUIOB IBUKEHUH OCHOBHOE BHUMaHUE
yIeseTCs MOCTPOSHUIO 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOILHUKOB IIPU OCEBON U
[EHTPATHFHOM CUMMETPHUSX, TTapaJIEILHOM MepeHoce, moBopoT. Ha addexTHrix mpumepax
MOKA3bIBACTCS MPUMEHEHHE [BWKEHUW NpPH PEIIEHUH TEeOMETPUYECKUX 3ajad.
[TonsTHE HaMOKEHHSI OTHOCUTCS B JAHHOM KYpPC€ K YHCITy OCHOBHBIX MOHATHH. [loka3piBaeTcs,
YTO TIOHSTUS HATOXKEHUS U IBUKCHHUS SIBIISIFOTCSI SKBUBATICHTHBIMHU: JTF000€ HAJOKEHUE SIBIISIETCS
JBIKEHUEM TTOCKOCTH M 00paTHO. M3yueHune qoka3atenbCcTBa He SBIISIETE 00sS3aTeIbHBIM,
OJIHAKO CJIEYET PACCMOTPETh CBSI3b MOHITHI HAJIOXKEHUS UIABUKEHUS.

Koumponvnvix pabom. 1

5.HauyaqbHble CBeJleHUsl U3 cTepeoMeTpuH (3 4YacoB)

[Ipeamercrepeomerpuu.l’'eoMeTpruueckueTe1anioBEpXHOCTUMHOTOrpaHHUKHU  TIPU3Ma,
napajuieJIienune], mupamMuaa, GOpMyIIbl 711 BEIYUCICHUS X 00beMOB. Tesa v MOBEepXHOCTH
BpallleHUs: HWIHH]P, KOHYC, chepa, map, GopMyIIbl sl BBIYUCICHUS UX TUIOIaaen
MOBEpXHOCTENH HOOBEMOB.

Ocnosnas yenb — N1aTh HAYAIBHOE MPEJCTABICHUE O TE€IAX U MOBEPXHOCTSX B
MIPOCTPAHCTBE; MO3HAKOMUTH YUAIIUXCsl C OCHOB HOBBIMU (DOPMYJIaMU U1l BIYUCIICHUS
IUIOIIAIeH MOBEPXHOCTEH 1 00BEMOB Tell.



PaccmoTpenune mpocTeHImuX MHOTOTPaHHUKOB (TIPU3MBL, apauieNenune/a, TMpaMuIbl), a
TaKKe Tell ¥ TTOBEPXHOCTEH BpalieHuii (IMIMHApa, KOHyca, cepsl, mapa) MpoBOAUTCS Ha
OCHOBEHAIJISIHBIXIIPEICTaBICHNU N, 0e31pUBIIeUEHUsIaKcCHOMcTepeoMeTprr. DopMyIIbLas
BBIUMCIICHISIO0hEMOBYKA3aHHBIX TEIBBIBO I TCIHAOCHOBepuHIIMIaKaBansepu,hopmybl s
BBIYUCIICHHSI IIJIOMIAIN U OOKOBBIX MOBEPXHOCTEH IIMIIMH/IPA U KOHYCA MOIYYar0TCs € TIOMOIIBIO
pa3BEPTOK ITUX MOBEPXHOCTEH, (hopMya miaomany chepsl mpuBOIUTCS 6€3 000CHOBAHUS
006 akcromax reomerpud (2 yaca)

becena 06 akcruomax reomeTpum.

OcHnosnaayenb—natb00Jeery00KOepeICTaBICHUEOCHCTEMEAKCHOMILIAHUMETPHN U
AKCHOMaTHYECKOMMETO/IE.

Brannoiitemepaccka3bIBacTCSIOpPa3IMUHBIXCUCTEMaXaKCHOMI€OMETPUU,BYUACTHOCTH O
pa3NUYHBIX crioco0ax BBEJCHUS MOHATHUS paBEHCTBAUTYD

6.I1oBTopenue. Pemenue 3ama4 (11 yacos)

Ocnosnasayens. I10BTOpUTH,3aKpEUTEHO000ITUTEOCHOBHBIE3 Y H3a0CHOBHYIOIIKOITY.

Konmponvnvix pabom: 1

Tpeoosanusn K ypoeH10 n0020mMoBKU
B pe3ynbrare uzyueHus Kypca reomeTpun 9 kiiacca ydamuecs J0JKHBIL:

* yMETh BBIIIOJIHATH JIEHCTBUS HAJ BEKTOPAMM, HCIONb30BaTh BEKTOPHI M METOJ
KOOpJIMHAT IIPH PEIICHUU T€OMETPUYECKUX3aau;

* YMETh PeIIaTh TPEYroJIbHUKU, 3HATH TEOPEMbI CHHYCOB HKOCHHYCOB;

* yMETh HAXOAUTh [UIMHY OKPYXKHOCTH U IUIOWAAb Kpyra, CTPOUTH HPaBUIbHBIC

MHOI'OYT'OJIBHUKW;

* UMETh IIPEJICTABICHUE O BUIAX IBUKCHUS,

* UMETBIIPEICTABICHUEOCUCTEMEAKCUOMINIAHUMETPUUUAKCUOMATUYECKOMMETOIE;

* UMETh MIPEJCTABIICHUE O TEJIAX U IIOBEPXHOCTSX TEJI B IPOCTPAHCTBE U HAXOXKIACHUU
10l MOBEPXHOCTEH U 0O0BEMOB Tell.

IlnanupyemMble pe3ybTaThl

W3ydeHne MaTeMaTUKU B OCHOBHOM IITKOJIE Ja€T BOZMOKHOCTh 00y4YaIOIIMMCSIIOCTHYb
CIIEYIOIIUX PE3YJIbTaTOB Pa3BUTHUSL:

1) 6 iuunocmuomnanpasnenuu:

* YMEHHE SICHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHOW M MUCHbMEHHOM peyH,
NOHUMATh CMBICI IOCTABJICHHOW 33/1a4M, BBICTPAUBATh apTyMEHTALNIO, IPUBOJUTH IIPUMEPHI U
KOHTPIPUMEDHI;

* KPUTUYHOCTH MBIIIJICHUS, yMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIE
BBICKA3bIBAHUS, OTJIMYATh TUIIOTE3y OT(AKTa;

* IIpeJIcTaBIeHHueOMaTeMaTHYECKOHaYKeKaKc(hepeueIoBeueCKoaesI TenbHOCTH,00 dTanax
€€ pa3BUTHUS, O €€ 3HAYUMOCTH JIJIsI PA3BUTHUSIIMBUIIN3AIINH;

* KPEaTUBHOCTH MBILUJICHUS, THUIIMATUBA, HAXOIYUBOCTh, AKTUBHOCTb MIPHU PELLICHUHU
MaTeMaTUYeCKuX3aaad;

* YMEHHE KOHTPOJMPOBATH MPOIECC U PE3YIIbTaT yueOHOW MaTeMaTHUECKOUACATEILHOCTH;

* CIIOCOOHOCTH K IMOIMOHATTEHOMY BOCIIPUSITHUIO MAaTEMAaTUYECKUX OOBEKTOB, 3a1a4,
PELIEHHI,pACCYKICHHUI;

2) B MemanpeomemHoOMHANPAGICHUU:
MepBOHAYANIbHBIE MPEACTABIECHUS 00 HAESIX M O METOJaX MAaTEMATHKHU KaK
YHUBEPCATbHOMSI3BIKCHAYKUUTEXHUKHU,CPEACTBEMO IS POBAHUSSIBICHUMHUIIPOIIECCOB;



o yYMEHHUE BUJETh MAaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYalluu B
IPYTHUX JUCLUIUIMHAX, B OKPYKAIOLICIKA3HY;

o YMEHHUE HAaXOJUTh B PA3IMUHBIX HCTOYHUKAX UH(OPMAIIHIO, HEOOXOIUMYIO ISt
peleHIsIMaTeMaTUYECKUXITPOOIIeM, TPEICTABIATHEEBIIOHATHON(OPME, TPUHUMATHPEILICHHE B
YCJIOBUAX HE TIOJTHON M M30BITOYHOM, TOYHOHM U BEPOSITHOCTHOMHH(OPMAIIHH;

o YMEHHUE IOHMMATh U UCIOJIb30BaTh MaTEMaTUYECKHUE CPEACTBA HATIIAIHOCTH
(rpacduku, AUarpaMmBbl, TAOIUIIBI, CXEMBI U JIP.) IS WIUTIOCTPAIIUH, HHTEPIPETALINH,
apryMeHTaluu;

o YMEHHUE BBIIBUIaTh THIIOTE3bI IPU PEIICHUH YY€OHBIX 337124, IOHUMATh
HEO0XO0AUMOCTh UXITPOBEPKH;

o YMEHHUE [IPUMEHSTh HHAYKTUBHBIC U ICIYKTHBHBIC CIIOCOOBI pacCyKICHUIA,
BUJICTh Pa3JIMYHBIC CTPATETHH PEIICHH3a/1a4;

o MOHUMAHUE CYIIHOCTHU aJTOPUTMUYECKHX MPEIIUCAHUN U YMEHHE JICHCTBOBATH B
COOTBETCTBHUH C MPE/II0KESHHBIMAITOPUTMOM;

o YMEHHUE CaMOCTOSITEIbHO CTABUTh LIEITH, BHIOUPATh M CO3/1aBaTh alrOPUTMBI IS
pelIeH s YIeOHBIX MaTEeMAaTHYECKUXIIPOOIIEM;

o YMEHUE TUIAHUPOBATh U OCYLICCTBISITH JIESTEIbHOCTh, HAIPABJICHHYIO Ha

pEeLIeHNE 3a7ad UCCIIEN0BAaTENbCKOrOXapaKTepa;
3)6é npeomemuomHanpasieHuu:

e OBJIa/IeHNE 0a30BbIM NMOHATUHHBIM aMNapaToM [0 OCHOBHBIM pa3/ieliaM CO/IEep)KaHus,
MpeJCTaBIeHHE 00 OCHOBHBIX M3yYaeMbIX MOHATHIX (YUCII0, TeOMeTpruecKas Gpurypa,
ypaBHEeHUE,DYHKIINS,BEPOATHOCTh )KAKBAKHEUIITMXMATEMATHUECKUX MOJIEISX, [T03BOJISIOIINX
OIMCHIBATh U U3Yy4aTh pPEaJIbHbIE MPOLIECCHI USIBICHNUS;

e yMeHHEepaOoTaThbCMaTEMaTHUECKUMTEKCTOM(aHAIN3HPOBATh, U3BIEKATEHEOOXOAUMYIO
WH(POPMAIIHIO), TPAMOTHO MPUMEHSATh MAaTEMAaTHYECKYIO TEPMUHOJIOTHIO U CHMBOJIHKY,
HCIIOJIb30BaTh PA3JINYHBIC A3bIKUMATEMATUKY;

e YMEHUE IPOBOANUTD KJIACCU(PUKALINH, JIOTUYECKHE OOOCHOBaHUS, 10Ka3aTeIbCTBA
MaTEMaTHYECKUXYTBEP K ICHU;

e YMEHHUE PACIIO3HAaBATh BUJbl MATEMATHUECKUX YTBEP)KJIEHUHN (aKCOMBI, OTIPEIeIICHNUS,
TEOPEMBI U JIp.), IpsSMble U OOPaTHBIETEOPEMBI;

e Pa3BUTHE MPEACTABIECHUIN O YKHCIIE ¥ YUCIOBBIX CUCTEMAX OT HATypaJIbHBIX 110
JEMCTBUTENBHBIX YHCET, OBJIAICHUE HABBIKAMH YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX
BBIYHCIICHHUI;

e OBJIa/IEHUE CUMBOJIbHBIM SI3bIKOM aJIr€0phl, IPUEMaMHU BbIMOJIHEHUS TOXIECTBEHHBIX
peoOpa30BaHU pallMOHAIBHBIX BHIPAYKEHUH, pEIIeHNs YpaBHEHUHN, CUCTEM ypaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE HCIIOJIb30BaTh UJEK0 KOOPIMHAT HA MIIOCKOCTH IS
MHTEpIpEeTalMi YpaBHEHUN, HEPABEHCTB, CUCTEM, YMEHNE IPUMEHATD alredpanyeckue
npeoOpa3oBaHus, anmapar ypaBHEHUH 1 HEpaBEHCTB ISl PELICHUs 331a4 U3 PAa3TUUHBIX
pa3IeNnoBKypca;

e OBJIQJIEHUE CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUH, PYHKIIMOHAIBHBIM SI3bIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (DYHKIIMOHAIbHO-TpapUUeCKUX IPEICTaBICHUN OMUCHIBATE U
aHAJIN3UPOBATh PEAIbHBIE3aBUCHMOCTH;

e OBJIaJICHHE OCHOBHBIMU CIIOCOOAMU MPE/ICTABICHHS U aHAIM3a CTATUCTUYECKHUX JaHHBIX;
HaJIMYUENPEICTaBICHUHOCTATUCTUYECKUX3aKOHOMEPHOCTAXBPEaIbHOMMUPENOPA3IMUHbIX
Croco0ax MX M3Y4eHHUs, O BEPOSITHOCTHBIXMOJIEIISIX;

e OBJIAJICHHE TEOMETPUUECKHUM SI3IKOM, YMEHHE UCIIOIb30BaTh €T0 ISl OITMCAHUS
MIPEeIMETOB OKPY’KAIOIIEro MUpPa, pa3BUTUE MPOCTPAHCTBEHHBIX MPEACTaBIECHUN U
1300pa3UTEIbHBIX YMEHUH, TPUOOpETeHNE HABBIKOB F€OMETPUUECKUXITOCTPOCHUIA;

e YCBOEHHUE CHCTEMAaTUYECKUX 3HAHUN O MIIOCKUX (PUTypax U UX CBOMCTBAX, a TAKXKe Ha
HarJsiIHOM YPOBHE — O MPOCTENUIINX TPOCTPAHCTBEHHBIX TEJIAX, YMEHUE IPUMEHSATH
CHUCTEMATUYECKUE 3HAHUS O HUX VISl PELICHHUs TEOMETPUUYECKUX U MPAKTUYECKUX3a/1a4;



* YMEHHS U3MEPATH JUIMHBI OTPE3KOB, BEIMUUHBI YIITIOB, UCIOIb30BATh (POPMYJIBI IS
HAXOXKJICHUS IEPUMETPOB, TUIOMIAIeH 1 00BEMOB TeOMeTpHUECKUX(PUryp;

* YMEHUE IPUMEHATH U3yYEHHBIC [IOHATHS, PE3YyJIbTaThl, METOABI Ul pELICHU 3a/1a4
IIPAKTUYECKOI0 XapakTepa U 3aJ1a4 U3 CMEKHBIX JUCLHUIUIMH C UCIIOJIb30BaHUEM TIPU
HEO0XOIMMOCTH CIIPABOYHBIX MaT€PHAJIOB, KAIbKYJISATOPA,KOMIIBIOTEPA.

PesynbTarel 00y4enus npeacranieHsl B TpeOoBaHUIX K YPOBHIO OJATOTOBKU U 3a/1a10T
CUCTEMY UTOI'OBBIX PE3YJIbTaTOB 00YUYEHMsI, KOTOPBIX JOJLKHBI JOCTUraTh BCE ydaluecs,
OKAHYMBAIOIME OCHOBHYIO LIKOJTY, M JOCTH)KEHUE KOTOPBIX SIBJIETCS 0043aTENbHBIM YCIOBUEM
MIOJIOKUTEIILHOM aTTECTalliy YY€HUKA 32 KypC OCHOBHOM IIKOJIBI. DTH TPpeOOBaHUS
CTPYKTYPUPOBAHBI 710 TPEM KOMIIOHEHTAM: «3HAMb U ROHUMAMbY, (YMEMb», (UCNOAb306ANb
npuodpemenHvie 3HAHUA U YMEHUA 6 NPAKMUYECKOU 0eAmebHOCMU U NOBCEOHEBHOIL
srcuzHu». [Ipu 3TOM 1ociiefHUE 1Ba KOMIIOHEHTA IIPEACTABJICHBI OTACIIBHO 110 KAKIOMY U3
pa3zenoB CoAEpKAHUS.

TPEBOBAHMA K YPOBHIO IIOAI'OTOBKU BbBIITYCKHUKOB
B pesynbpraTe n3yueHuss MaTeMaTUKU YYEHUK JOJDKEH
3HAMb U NOHUMAMb:
Marematuka. Anre6pa. 'eomerpusi. Harypansabie uncna. [poou.Panmonansabie

qrcia.
BBITyCKHUK HAYIHUTCS:

* IOHUMATh OCOOCHHOCTH JIECATUIHON CUCTEMBICUHCIICHHUS;

* ONEPUPOBATH MOHATUSMH, CBI3aHHBIMHE C JCIIMMOCTHIO HATYPATbHBIXIHCET;

* BEIpaXKaTh YUCJIa B YKBHBAJICHTHBIX (hopMax, BEIOMpast HarnbOoJiee Mo IXOISIIYIO B
3aBUCHMOCTH OT KOHKPETHONUCHUTYAITNH;

* CPaBHHBATH U yIIOPSIOYUBATH PAITMOHATHLHBICYHCIIA;

* BBITMIOJHATH BBIYUCIICHUS C PAllMOHATLHBIMH YHCIIaMH, COYETast YCTHHIE U MUCbMEHHBIE
MpUEMBI BRIYUCIICHUN, IPUMEHEHUEKATIbKYIATOPA;

* UCTIOJIb30BATh TIOHATHS U YMEHUS, CBSI3aHHBIC C TTPOMOPIIMOHAIEHOCTHIO BEJIMYHH,
MPOLIEHTaMH, B X0OJI¢ PEUICHH] MATEMaTHYECKUX 33]1a4 U 3a/1a4 U3 CMEKHBIX MTPEIMETOB,
BBITIOJTHATH HECJIOKHBIC TPAKTUICCKHEPACUETHI.

Buinycknux nonyuum 603modcHocms:

* NO3HAKOMUMbCSL C NO3UYUOHHBIMU CUCTIEMAMU CYUCTEHUSL OCHOBAHUSMU, OTITAYHBIMU
om 10,

* yenyoums u pazeunms npedCmagieHusi 0 HAMYPAalbHbIX YUCLAX U CEOUCMBAXOETUMOCTU,

. HAy4umuvcs UCNONb308AMb NPUEMDL, PAYUOHATUIUPYIOUUE BbIYUCTEHUS,
npuobpecmu NPUBLIYKY KOHMPOIUPOBAMb GbIYUCIEHUS, 8bLOUPAsL NOOX00AWUL OIS
CUmMyayuucnocoo.

JeiicTBUTEIbHBIE YHCJIA

BhInycKkHUK Hay4HTCS:

* UCTIOJIb30BaTh HaYaIbHBIE TIPEJCTABIICHUS O MHOKECTBE JCHCTBUTEILHBIXIHCEIT;

* ONEPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, TPUMEHSThH €r0 BBBIUMCICHUSIX.

Buinycknux nonyuum 603modcHocms:

* passums npedcmasiienue o Yucie U YUci08blX CUCTNEMAX OM HAMYPATbHbIX 00
0eticCmeUmMenbHbIX YUCel;, 0 POIU BbIYUCTICHUL BNPAKMUKE,

* PA3BUMb U Yeryoums 3HAHUsL 0 0eCAMUYHOU 3ANUCU OeUCMBUMENbHBIX YlUCel
(nepuoduyeckue u HenepuoouecKkueopoou).

N3mepenus, npudIuzKeHUsI, OLEHKH

BBITyCKHUK HAYIHTCS:

* UCTIONIL30BAaTh B XOJI€ PEIICHUS 3a/1a4 dJIeMEHTapHbIE TIPECTABICHHUS, CBA3aHHBIE C
npUOIMKEHHBIMU 3HAYCHUSIMUBEITUYYH.

Buinycknux nonyuum 603modicHocms:

* NOHAMb, YMO YUCTI08blE OAHHbIE, KOMOPblE UCNONb3VIOMCA OJIsl XAPAKMEPUCUKU
00bEKMO8 OKPYHCAIOUe20 MUpa, AGNAIOMC NPEUMYUWECNEEHHO NPUOTUNCEHHBIMU, YTNONO



3anucu NPUOIUNCEHHBIX 3HAUEHULL, COOEPHCAUUXCA 8 UHDOPMAYUOHHBIX UCTOUHUKAX, MONCHO
Cyoumn 0 NOCpeUtHOCmU NPUOIUHCEHUSL,

* NOHAMb, YMO NOCPEULHOCTNb PEe3YIbMAma blYUCIeHUL 00NHCHA ObIMb COUIMEPUMA C
NO2PEUHOCBIO UCXOOHBIXOAHHDBIX.

AulredpanyecKkue BbIpasKeHUs

BrinyckHUK HayduTes:

e OMEPUPOBATH MOHATUSIMHU «TOXKIECTBOY, «TOKIECTBEHHOE MTPEOOPa30BaHUEY, PEIIaATh
3aJauu, cojiepikaliie OyKBeHHbIe JaHHbIe; paboTaTh chopMyliaMu;

e BHIMIOJHATh MpeoOpa3oBaHUS  BBIPAKCHUM, COJEPXKAIIMX CTENEHH C  IEJIBIMH
MOKa3aTeIsIMU U KBaIpaTHBIEKOPHH;

e BBITIOJTHATH TOXK/IECTBEHHBIC TPEOOPA30BAHUS PAIIMOHATBHBIX BEIPAKEHUN HA OCHOBE
MpaBWJI ACHCTBHUM HaJl MHOTOWICHAMH U alreOpanvyecKUMHIPOOsSIMU;

e BBIMOJIHATH PA3I0KEHUE MHOTOWIEHOB HAMHOXHUTEIH.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* GbINOIHAMb MHO20ULA208bLE NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHUN, NPUMEHSIS
WUPOKULL HAOOP CnOCOO08 UNPUEMOB,

* NPUMEHAMb MONHCOECMEEeHHbLEe NPEoOPA308aHUs OJIsl peuleHUsl 3a0ay U3 pasiudHbIxX
pasoenos Kypca (nanpumep, 0Jisi HAXOHCOEHUs HaubOoIbUule20/HauMeHbuLe20 3HAYeHUs
8bIPAIICEHUSL).

YpaBHeHus
BBITyCKHUK HAYIHUTCS:

e pelIaTh OCHOBHBIC BUIbI PALIMOHANBHBIX YPAaBHEHUN C OJJHOU MEPEMEHHOM, CUCTEMBI
NIBYX YpaBHEHUH C IByMSIICPECMCHHBIMU;

e IOHUMATh YPAaBHEHUE KAK BAKHEHIIIYIO MAaTEMAaTUYECKYIO MOJIENb JJIsl OMUCAHUS U
M3YYCHHS Pa3HOOOPA3HBIX PEANbHBIX CUTYAllU, peliaTh TEKCTOBBIC 3a/1a49H aIreOpandecKuM
METOJIOM;

e IPUMEHSATH IpaUuecKre MPECTABICHUS I UCCIICIOBAaHUS YPABHCHHM, UCCIICIOBAHIS
U peLIeHUs CHCTEM YPaBHEHUH C IByMSANIEPEMEHHBIMHU.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* 081a0eMmb CReYUanIbHLIMU NPUEMAMU PEUUeHUs] YPABGHEHUN U CUCTEM YPABHEeHUU,
VBEPEeHHO NPUMEHAMb annapam ypasHenutl i peueHus pasHooopasHulx 3a0a4 u3
MAmemMamuru, CMeNCHbIX NPeoMemos, NPAKMUKU,

* NpUMEHAMb 2paguieckue npeocmaegienus 0 UCCIe008aHUsSL YPABHEHUU, CUCTeM
VpasHeHutl, cooepicaujux 6yKeeHHbleK0IDDuUYUeHmbI.

» HepaBencrBa
BBITyCKHUKHAYIHTCS:

e IOHUMATh U TPUMEHSATH TEPMUHOIIOTUIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBEIXHEPABEHCTBR;

e pelIaTh TMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U X CHCTEMBI; peliaTh
KBaJ[paTHbIC HEPABEHCTBA C OTIOPOH HA TpadUUeCKUENPeCTaBICHNUS;

e TIPUMEHSITH armapaT HEPaBEHCTB IS PEIICHUS 3a7a4 U3 PA3UIHBIX pa3/IeOBKypca.

Buinyckuux nonyuum 603MOoACHOCMb HAYUUMBCA:

* PA3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCIEA HEPABEHCNE, YBEPEHHO NPUMEHSIMb
annapam HepageHcms 05 peuleHus pasHooOPA3HbLIX MaAmMemMamuieckux 3a0a4 u 3a0a4 u3
CMEHCHBIX NPeOMemo8, NPAKMUKU;

* NPUMEHAMb 2paghuteckue npedcmagieHus 0ns UCCIe008aAHUsL HEPABEHCMS, CUCTNEM
HEepaseHcma, cooeprHcaujux OYK8eHHbleK0dIP uUyUueHmbI.

OcHoBHbIe NOHATHSA. YHCI0BbIEe QYHKIIUH

BBITyCKHUK HAYYIHTCS:

e IOHUMATHUHUCIIOIB30BATh()YHKIIMOHAIbHBICTIOHATUSUSA3BIK(TEPMUHBI,
CUMBOJIMYECKHE 0003HAUCHHUS );



e CTPOUTH TpaUKH FIEMEHTAPHBIX (DYHKIIMIA; UCCIE0BATh CBOMCTBA YMCIOBBIX (DYHKIIUN
Ha OCHOBE M3yUYCHHS MOBEICHHS UXTPA(PUKOB;

e IOHUMATh (PYHKIHIO KAK BXKHEHIIIYI0 MAaTEeMaTUYECKYI0 MOJIEJIb AJIsl ONTUCAHUS
MIPOIIECCOB U SIBJICHUN OKPYKAIOIIET0 MUPA, IPUMEHATh (PYHKIMOHATBHBIN S3bIK JJIS1 ONTUCAHUS
U MCCJIEI0OBAHUS 3aBUCUMOCTEN MEXIy GU3NUECKUMUBEIUNYMHAMHU.

Buinycknux noayuum 603MoiICHOCMb HAYYUMbCAL:

* NPOBOOUMb UCCIEO08AHUS, CEA3AHHBIE C USYUEHUEM CEOUCME YHKYULL, 8 MOM YUCe C
UCNONb308AHUEM KOMNLIOMEPA, HA OCHOBE 2PAPUKO8 U3VUEHHbIX PYHKYUL Cmpoums Ooee
clodicHble 2paguru (KycouHo-3a0aHHbLE, C «BbIKOIOMbIMUY MOYKAMU U M.N.);

* UCNONbL3068AMb PYHKYUOHAbHBIE NPEOCMABNIeHUs U CBOUCMBA (YHKYULL OJisl PEUeH s
MamemMamuyeckux 3a0aq U3 pasiudHblx paz0enioeKypca.

e UncoBblenoc/ie0BaTeIbHOCTH

BeinmyckHUK HayduTCs:

e TIOHUMATD U HCIIOIB30BATh S3BIK MOCIEA0BATEILHOCTEH (TEPMUHBI, CHMBOJIUYECKUE
0003HauCHHUS ),

* TIPUMEHSTH()OPMYIIBL CBS3aHHBIECAPU (PMETHUECKOUUTEOMETPHUECKOUTIPOTPECCUEH, I
anmnapar, cCQOpMHPOBAaHHBIN IPU U3YUEHUU JAPYTUX Pa3[esioB Kypca, K PEIIeHHUIO 3ajiay, B TOM
YHCIIe ¢ KOHTEKCTOM M3 peabHONKHI3HH.

Buinycknux nonyuum 603mModicHocmsb HAyUUmbCs:

* PEUAMbKOMOUHUPOBAHHBIE3A0AYUCIPUMEHEHUEM DOPMYIN-2OYLEHAUCYMMBINEPBLIX N
41eH08 apUphmemuieckoll U 2e0MempuUdecKoll NPoepeccuul, NPUMeHsis npu SMom annapam
VPaBHeHUll UHePABEeHCMSE,

* NOHUMAMb APUPMEMUYECKYIO U 2e0OMEMPUUECKYIO NPOSPECCUIO KAK QYHKYUU
HAmMypanibHo20o apeyMenma, ces3bl8amsb apupmMemuieckyio npocpeccuro ¢ TUHetHbIM POCHOM,
2e0MempuiecKyIo — € IKCNOHEHYUANbHLLMPOCHIOM.

OnucaresibHasi CTATHCTHKA

BhInmycKHUK Hay4UTCS HCIIOIB30BaTh IPOCTENIIINE CIIOCOOBI MPEICTABIECHUS U aHAJIN3a
CTaTUCTHYECKH JTAHHBIX.

Buinycknux nonyuum 6o3modcnocms npuobpecmu nepeoHayaIbHblll ONblm op2anusayuu coopa
OQHHBIX NPU NPOBEOEHUU ONPOCA OOWYECHBEHHO20 MHEHUS, OCYWECMEIAMb UX AHAU3,
npeocmasiaime pe3yibmamsl ONpoca 8 guoe madauysl, OUAPAMMbI.

Cay4aiiHble cOOBITHS U BEPOATHOCTD

BEIyCKHUK HAYYIHUTCS] HAXOUTHh OTHOCHTENBHYIO YaCTOTY M BEPOATHOCTH CITy4aifHOTO
COOBITHSL.

Buinycknux nonyuum 6o3modrcrnocms npuodpecmu onvlm nposeoeHust Cy4atiHblx
IKCNEPUMEHMO8, 8 MOM HYUCIIE C NOMOUWBIO KOMNBLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNnpemayul
Ux pe3yibmamos.

KomOunaropuka
BbImycKkHUK Hay4uTCs pemiaTh KOMOMHATOPHBIE 3aa4l Ha HAXOXKICHUE YUClia 00bEKTOB HITU
KOMOWHAIINH.

Buinycknux nonyuum 603mMoACHOCMb HAYUUMBCA HEKOMOPBLIM CHEYUATbHLIM NPUEMAM PEeUeHUs
KOMOUHAMOPHBIX 3A0aH.

Harasinnas reomerpust

BhITycKHUK Hay9UTCS:

e PacIO3HaBaTh HA YEPTEkKaxX, PUCYHKAX, MOJIENIAX U B OKPY’KAIOIIEeM MHUpE TUIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPUYECKHEDUTYPHI;

e pacmo3HaBaTh pa3BEPTKM Kyba, MPAMOYTOJBHOTO Mapajulelenunesna, MpaBUIbHON
MTUPaMUJIBI, WIAHAPA HKOHYCA;

e CTPOUTH Pa3BEPTKH KyOa U MPSMOYTrOIbHOrONapaljieenuea;

e OTIPENIETIATH 110 JIMHEHHBIM pa3MepaM pa3BEPTKH GUTYPHI INHEHHBIC pa3Mephbl CaMOn
¢burypsl ”Ha060POT;



e BBIUUCIIATH 00BEM MPSIMOYTOJILHOT OTIapalyIeNIeIUIe a.

Buinycknux nonyuum 603mMoiCHOCHb:

® HAYUUMbCA  BBIYUCTAMb  00BEMbBL  NPOCMPAHCMBEHHBIX — 2eOMEeMmpUdecKux  guayp,
COCMABIEHHBIX U3 NPAMOY2O0NbHBIXNAPANLENIeNUNe008;

* Y2yOUmMbUPA3ZBUMbAPEOCMABIEHUAONPOCMPAHCTNEEHHIX2EOMEMPULECKUXDUSYPAX,

o HAYYUMbCANPUMEHAMBNOHAMUEPAZEEPMKUOTIAGLINOTHEHUANDAKIMULECKUXPACUEMO0B.

I'eomeTpuyeckue purypsl

BrinmyckHUK HayduTes:

e TIOJIb30BATKLCS S3BIKOM F€OMETPHH ISl OMTUCAHUS MMPEAMETOB OKPYKAIOIIETO MUPA B UX
B3aMHOTOPACIOJI0KEHUS;

e pacIio3HaBaTh U M300pakaTh HA YEPTEKAX U PUCYHKAX TEOMETPUUIECCKUE PUTYPHI H UX
KOH(pUTyparuu;

e HAXOJIUTh 3HAYCHHUS JIJTMH JTUHEHHBIX SJIEMEHTOB (DUTYP M UX OTHOIICHUS, TPATyCHYIO
Mepy yriioB oT 0° no 180°, mpumMeHsist onpeieleHns, CBOMCTBA U MPU3HAKU QUTYP U UX
3JIEMEHTOB, OTHOIICHUS PUTyp (PaBEHCTBO, OJO00ME, CAMMETPHH, TIOBOPOT, MapajlIeIbHbINA
MepeHocC);

e OIEPUPOBATH C HAYAITBHBIMU TIOHATHUSMU TPUTOHOMETPUH U BBIIIOHATH JJICMEHTAPHbBIC
orepaiuu HaJ GyHKIUSIMUYTIIOB;

e pemIaTh 33/1a4M Ha JOKa3aTeIbCTBO, ONMMPAsACh HA N3yUYE€HHBIE CBOKCTBA (pUryp n
OTHOIICHUN MEXy HUMU U IPUMEHSS U3YYCHHbBIE METO/IbII0KA3aTeIbCTB;

e pemIaTh HECJIOKHBIC 3a/Ia4l Ha TIOCTPOCHUE, IPUMEHSSI OCHOBHBIE alITOPUTMBI
MIOCTPOCHHUS C TOMOIIBIO IIUPKYJIIS MITUHEHKH;

e pelIaTh MPOCTEUIINE MITAHUMETPUYECKUE 33/1a41 BIIPOCTPAHCTBE.

Buvinyckuux nonyuum 603mMoxicHOCMb.

* 081a0eMmb Memooamu peuleHus 3a0a4 Ha 8bIYUCTEeHUS U 00KA3AMeNbCmea: Memooom om
NPOMUBHO20, MEMOOOM NOO0OUSL, MEMOOOM nepedopa 8apuaHmos U MemooOM 2eOMemMpPULECKUX
mecm moyex;

e NpUOOPecmU ONbIM NPUMEHEHUS AN2eOpauiecko20 U MpUeOHOMempUYecKko2o annapama u
uoetl 08UNCEHUSI NPU PEULEeHUU 2e0MEMPUTLEeCKUX3a0al,

* 081a0emb MPAOUYUOHHOU CXeMOU peuleHuUs 3a0ay Ha NOCMPOEHUe C NOMOUBIO YUPKY AU
JIUHEUKU. aHaTu3, NOCMpoeHue, 00KA3ameabCmeo UUCCie008anue;

o HAYYUMbCA peuams 3a0a4u Ha NOCMpPOEHUe MemoOOM 2e0MeMmpUiecKo20 Mecma moyex
U MemoooM nooobus;

e NpUOOPecmU ONbIM UCCIE008AHUS CEOUCNE NIAHUMEMPULECKUX Pueyp ¢ NOMOUbIO
KOMNbIOMEPHLIXNPOSPAMM,

e npUOOPecmuU ONvIM BLINOIHEHUS NPOEKMOo8 no memam «I eomempuueckue
npeobpazosanus na niockocmuy, «llocmpoenue ompeskos nogopmyney.

HN3mepeHne reoMeTpuYeCKUX BeJTUYMH

BBITyCKHUK HAYYIHTCS:

e FICTIOJIB30BaTh CBOMCTBA M3MEPEHUS UTHH, IIONIAICH U YITIOB MPH PEIICHUH 331a4 Ha
HAXOXKJCHUE ITTMHBI OTPE3Ka, JJTUHBI OKPYKHOCTH, ITUHBI JYTH OKPY>KHOCTH, TPATYCHOU MEphI
yria;

e BHIUMCIISITh IUJIOMAAN TPEYTOJBHUKOB, MPSMOYIOJHHUKOB, MapajlielorpaMM- MOB,
Tpamneunii, KpyroB HCEKTOPOB;

e BBIUUCIISITH JUTHHY OKPY)KHOCTH, JUTHHY JTyTHOKPYKHOCTH;

e BBIUUCIISITH JTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M MIX YIUIBI, UCTIONB3YSI (DOPMYJIBI JUTHHBI
OKPYXHOCTH | JUTHHBI TYTH OKPYKHOCTH, (POPMYIIBI IIOMAAeHPUryp;

e pemIaTh 3a/1a4M Ha JIOKa3aTEebCTBO C MCITOJIb30BAaHHEM (DOPMYJT JUTMHBI OKPY>KHOCTH H
JUTMHBI YT OKPY>KHOCTH, GOpMYI IIomaaeuuryp;

e peHIaThIIPAKTHYECKUE3aJauH,CBI3aHHBIECHAX 0K ICHUEMI€OMETPHUECKUX BETHUNH
(Mctonb3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

* BLIYUCTAMb NIOWAOU PULYD, COCMABNIEHHBIX U3 08VX UIU DOJIee NPAMOY201bHUKOS,
napannenrocpammos, mpeyeoibHUKos, Kpyaa ucekmopa,

* BLIYUCTAMb NIOUWAOU MHO20Y20IbHUKOS, UCNONb3)Sl OMHOULEHUS PABHOBETUKOCU U



PABHOCOCMABNIEHHOCTIU,

 NPUMEHAMb aANl2eOPAUYeCcKUll U MPUSOHOMEMPULECKUL ANNapam u uoeu 08UICEHUsL NPU
peuteHul 3a0ay Ha GbIYUCIeHUe NIOWAOEUMHO20V20IbHUKOS.

Koopaunartsi
BBINYyCKHUK HAYYUTCS:

e BBIUMCIISTH JUTMHY OTPE3Ka IO KOOPIMHATAM €r0 KOHIIOB; BBIYHCIISATH KOOPMHATHI
CepeINHBIOTPE3KA,;

e UCTIOJIb30BaTh KOOPIUHATHBIA METO/T ISl H3yYEHUS CBOWCTB MPSIMBIX HOKPYKHOCTEH.
Buinycknux nonyuum 803modiucHocms.:

e 0811A0eMb  KOOPOUHAMHLIM —~ MEeMOOOM  peuleHuss 3a0ay  HA  BbIYUCTEeHUSs U
00Ka3amenbCcmed,

e NPUOOGPeCcmU ONbIM UCTOTILIOBAHUS KOMNLIOMEPHBIX NPO2PAMM OJisl AHAAU3A YACHHBIX
CIyuaes 83aUMHO20 PACNOTIONCEHUS OKPYIHCHOCMEU UNPAMBIX,

* npUOOGPecmuU ONbIM BLINOIHEHUS NPOEKMOo8 Ha memy «lIpumenenue KoopOUHAmMHO20
Memooa npu peweruu 3a0a4 Ha 8bIYUCTEeHUSL UOOKA3AMENbCMBAY.

BexTopsl
BBITyCKHUK HAYIHUTCS:

e OIIEPUPOBATH C BEKTOPAMH: HaXOJUTh CYMMY U Pa3HOCTH JIBYX BEKTOPOB, 3aJlaHHBIX
TC€OMETPHUYECKH, HAXOUTh BEKTOP, PABHBINA IPOU3BEICHUIO 33 JaHHOTO BEKTOPa HAYKCIIO;

e HaXOJUTh JJIsl BEKTOPOB, 33/IaHHBIX KOOPAWHATAMHU: JUIMHY BEKTOPA, KOOPIHMHATH CyMMbI
Y Pa3HOCTH JIBYX M 00Jiee BEKTOPOB, KOOPMHATHI IIPOU3BEICHIUS BEKTOPA HA YUCIIO, IPUMEHSS
IIPY HEOOXOAMMOCTH COYETATEIIbHBIN, IEPEMECTUTEIbHBIA U PACIIPEICTUTEIbHBIA3aKOHBL,

e BBIUUCIISITh CKAIIIPHOE MTPOU3BEICHNE BEKTOPOB, HAXOIUTH YTOJI MEXKIy BEKTOPaMH,
yCTaHABJIMBATh MEPICHIUKYISIPHOCTh MPSMBIX.

Boinycknux noayuum 603mModCHOCb:

* 081a0emb 8eKMOPHBLIM MEeMOOOM O/ peuleHUs 340a4 Ha bIYUCTIeHUS U
00KA3amebCcmed,

e NpUOOPecmu ONbIM BLINOJHEHUS NPOEKMO8 HA MeMY «NPUMEHEHUE 6EKMOPHO20 Memood
npu peuteruy 3a0ay Ha bIYUCIEHUS] UOOKA3AMENbCIEAN.

Onucanuey4e0HO-MeTOAUYECKOrONMATEPUATBLHO-TEXHHYECKOroo0ecneyeHust
o0pa3oBaTe/IbLHOIO Mpouecca no npeamMery«MaremaTuka»

Munumanshwiti Habop yuebHO020 000PYO0BAHUS BKAIOUAEHL:

1. bubanoreunbiiipong

e -HOPMaTHBHbIE TOKYMEHTHI: [IpuMepHast mporpamMmma OCHOBHOT'O 00IIEro 00pa30BaHUs
1o MareMatuke, [ inanupyemble pe3ysbTaThl OCBOSHHSI IPOrpaMMbl OCHOBHOT'O O0ILIEr0O
00pa3oBaHMs TIOMATEMATHKE;

e -aBTOPCKUE MPOTpamMMbl 10 KypcaMMaTEMAaTUKH;

e -y4eOHUKH:TIOMAaTeMaTHKE 1515 -0KIIacCOB,TOAITe0peUTeOMETPUHUIIIS 7 -9KIIaCCOB;

e -yueOHbIe Tocoous: paboune TeTpaau, AUJAKTHUECKUEe MaTepHalibl, COOPHUKU
KOHTPOJIbHBIXPAOOT;

e -110COOMS ISl IOJTOTOBKU W/WMJTU MPOBEJCHUS TOCYAapCTBEHHOM aTTeCcTally 10
MaTeMaTHKe 3a KypC OCHOBHOMIIIKOJIBL;

e -y4eOHbIe TOCOOUS MO ANEKTUBHBIMKYpCaM;

e -Hay4Has, HAyYHO-TIOMYJISpHAsI, UCTOPUUECKASIIUTEPATYPA;

e -CIIPaBOYHbIE TOCOOUS (SHIUKIONEANH, CIOBAPH, CIIPABOYHHUKH 110 MaTEMATHUKE UT.IL.);

e -METOAMYECKHE TOCOOUS ISl YUUTETIS.
2.11euyaTHbIenOCOOUA

e -TAOJUIIBI TIO MaTeMaTHKe Ui 5-6 KJIaCCOB, 1O anredpe U reoMeTpuu st 7-9KIaccos;

e -TIOPTPETHI BBIAAIOIINXCS ACATEICUMATEMaTHKH.

3.AudopmanuoHHbIECPEACTBA

e -MYJIBTUMEIUIHBIE 00yYalOUINe MPOrpaMMbl U JIEKTPOHHBIC YUeOHBIE U3/1aHUS 110
OCHOBHBIM pa3zjiejaM KypcamMaTeMaTHKH;

e -MHCTPYMEHTAJIbHASI CPEAA IOMATEMATHUKE.
4. TexHuuyeckue cpeacTBA00OyYeHUS



e -MYJIbTUMEINITHBINKOMIIBIOTED;

* -MYJIbTUMEIUATIPOECKTOD;

e -DKpaH (Ha MITaTUBE WJIMHABECHOM);
5.Y4eOHO - npakTH4ecKoe U yueOHo - J1abopaTopHoeo00pya10BaHe

* -KOMIUJIEKT YEPTEKHBIX MHCTPYMEHTOB, KOMIUIEKTHI INIAHUMETPUUECKHUX U
CTepEOMETPUYECKHUX TN (AeMOHCTPALMOHHBIX UPA3JaTOYHBIX )
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