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IlosicHuTEILHAS 3aMUCKA

Pabowas mporpamMma TO MaTeMaTHKE CcOCTaBieHa Ha ocHoBe dDenepanbHOrO
rOCyIapCTBEHHOTO 00pa30BaTEILHOTO CTaHAAPTa OCHOBHOTO OO0IIEero oOpa3oBaHwsl, IPUMEPHOMA
IIPOrpaMMBbl 110 MaTeMaTUKe U aBTOpckoi nporpammel A.I'. Mepsnska, B.b. Ilononckoro, M.C.
SAxup, E. B. bynko.

Jlannasi pabodasi mporpaMMa OpHEHTHPOBaHA HA yJanIuxcs 5-9 KiaccoB u peanmusyercs
Ha OCHOBE CJICAYIOIINX JOKYMEHTOB:

- CTaH/apTa OCHOBHOTO O0IIEro 00pa30BaHUs IO MAaTEMaTHKE,

- OOIT OOO0.

- IpOrpaMMbl IO Kypcy MaTeMaTHKU 5—9 Ki1accoB, CO3JaHHOW HAa OCHOBE €IUHOMU
KOHIICTIIINY TIPEToJaBaHusl MaTeMaTHUKUA B CpPeAHEH IikoJie, pazpaboranHoit A.I'. Mep3nskom,
B.b. ITononckum, M.C. SIkupom — aBTOpaMu yueOHHKOB, BKIIFOUEHHBIX B CUCTEMY «AJITOPUTM
ycrnexay;

[Iporpamma  cooTBeTcTBYyeT YyueOHHKY «MaTtemaTukay s 5-9 xmaccoB
oOpa3zoBaTenbHbIX yupexaeHuit /A.I'. Mepsnsk, B.b. [Tomonckuii, M.C. Axup, E.B. bynko. —
M. : Benrana-I'pag, 2014 r.

[Iporpamma 1O MaremMaTWke cOCTaBleHa Ha ocHOBe DyHIaMEHTAIBHOTO spa
cojiep)aHus 001mero oOpa3oBaHus, TPEOOBAHW K pe3yiabTaTaM OCBOCHHUS 00pa3oBaTebHOMN
MpOrpaMMbl  OCHOBHOTO  o0miero  oOpa3oBaHMs, TMpPEACTaBICHHBIX B  (enepaJbHOM
rOCyJapCTBEHHOM CTaHAapTe OCHOBHOTO OOIIEro oOpa30BaHUS ¢ y4ETOM INPEEMCTBEHHOCTH C
[IpumepHbIMH TIpOrpaMMaMu JUIsl HadaJlbHOro 00I1Iero oOpa3oBaHus MO MmareMmatuke. B Hel
TaKKe YYUTHIBAIOTCS OMHHHPYIOIIWE WICH H TOJNOXKeHus [IporpamMmbl pa3BuTHA U
(dhopMUPOBaHUS YHUBEPCATBHBIX YYEOHBIX JCUCTBUU JJII OCHOBHOTO 0O0IIEero oOpa3oBaHUS,
KOTOphIE  oOecrieunBaroT  (OpMUPOBAHHE  POCCUHUCKOW  TPAKIAHCKOW  HJECHTUYHOCTH,
KOMMYHHMKATHBHBIX Ka4eCTB JIMYHOCTH, U CIOCOOCTBYIOT (OPMHUPOBAHHUIO KIIIOUEBOM
KOMIIETEHIIUH — YMEHUIO YYUMbCAL.

Kypc marematuxu 5-9  kjaccoB sBisieTcss (GyHIAMEHTOM JJIsi MaTeMaTH4ecKOro
00pa3oBaHUs M Pa3BUTHsI IIKOJIbHUKOB, TOMUHUpPYIOLIEH (YHKIMEH Mpu ero u3ydeHUuH B 3TOM
BO3pacTe SBJISETCS MHTEJUIEKTyallbHOE pa3BUTHE ydamuxcs. Kypc mocTpoeH Ha B3BEHICHHOM
COOTHOIIEHUH HOBBIX M paHEE YCBOCHHBIX 3HAHUM, 00S3aTENbHBIX U JAOMOJHUTEIBHBIX TEM IS
W3YYEHHUS, a TAK)KE€ YYUTHIBAET BO3PACTHBIC U MHIUBUIYAIbHbIE OCOOEHHOCTH YCBOCHU S 3HAHUMI
yUYaIIUMHUCS.

[IpakTHyeckass 3Ha4MMOCTh IIKOJBHOTO Kypca r€OMEeTpuH 7-9 KiIaccoB COCTOMUT B TOM,
YTO MpeIMEeTOM €€ N3yueHUs SBISIOTCS MPOCTPAHCTBEHHbIE ()OPMBI U KOJTHMYECTBEHHbIE OTHOIIIE-
HUS pealbHOro MHpa. B coBpeMeHHOM 00IecTBE MaTeMaTHUeckass MOATOTOBKA HEoOXoauma
KaKJOMY YeJIOBEKYy, TaK KaK MaTeMaThKa MPUCYTCTBYET BO BceX cdepax ueloBEeuecKo maes-
TEJIbHOCTH.

l'eomerpus sBisieTcs OAHMM U3 OIMOPHBIX MIKOJBHBIX MpeIMeToB. [eomerpuueckue
3HAHUS U YMEHUSA HEOOXOAMMBI JUIsl U3YYEHHUs APYTUX IIKOJbHBIX TUCHUIUIMH ((u3mka, reorpa-
¢bus, xumus, nHPopMaTUKa u JIp.).

OnHOM M3 OCHOBHBIX IeJie M3y4eHUs] TeOMETPUM SBISETCS pa3BUTHE MBIIUICHUS,
npexnae Bcero (opMupoBaHHe aOCTPAaKTHOTO MbIIUIEHHUS. B mporecce u3ydeHHs T€OMETpHH
(GbopMHUpYIOTCS JIOTHYECKOE M aJrOPUTMUYECKOE MBIIIJIEHHE, a TaKkkKe TaKhe KayecTBa
MBILIUIEHUS,, KaK CHJla U THOKOCTb, KOHCTPYKTHMBHOCTb M KPUTHUYHOCTh. [l ajmantanuu B
COBPEMEHHOM HH(POPMAIIMOHHOM OOILIeCTBE BAKHBIM (DaKTOpOM sBJIseTCs (OPMHPOBAHUE
MaTeMaTU4YeCKOTO CTHUJIS MBIIUICHHUs, BKIIOYAIOMIEr0o B ce0sf MHAYKIHIO U JeIyKIHIO,
0000IIeHne M KOHKPETHM3allMlo, aHaJM3 W CHHTE3, KIAaCCHU(UKALMI0O W CHUCTeMaTHU3allHio,
abcTparupoBaHue ¥ aHAJIOTHUIO.

OOyuenne reoMeTpuu Aa&T BO3MOKHOCTh HIKOJbHUKAM HAYYHUTHCS IJIAHUPOBATH CBOIO
NeATeNbHOCTb, KPUTUYECKU OLIEHUBATh €€, IPUHUMATh CaMOCTOSATENbHBIEC PEIIeHNUs, OTCTauBaTh
CBOM B3IJISAJIBI M YO@XKICHHSL.



B npouecce HU3ydCHHA I'COMETPUN HIKOJIbHHUKHU Yy4YaTCd H3JlaraTb CBOU MBICIN SCHO H
HCUYCPIIbIBAKOLIC, HpI/I06peTaIOT HABBbIKA YETKOTO BBIIIOJHEHUS MaTEeMaTHYCCKUX 3aHHC€ﬁ, npu
3TOM HCMOJH30BAHUE MATEMATHYECKOTO SI3bIKAa MO3BOJICT Pa3BHBATh y yUAIIUXCS TPAMOTHYIO
YCTHYIO U IIUCBMEHHYIO pEYb.

3HAKOMCTBO C HMCTOpPHEH pa3BUTUS T'€OMETPUU KaK HAayKH (OPMHUPYET Yy YUalIHXCs
IIPEJICTaBJICHMS O TEOMETPUHN KaK YacCTH OO0IIEUeI0BEYECKON KYJIbTYPBI.

3HaUNTEIPHOE BHUMAHUE B M3JI0KCHUH TEOPETUISCKOTO MaTepHalia Kypca yIeNsieTCs ero
MOTHBAIMH, PACKPBITHUIO CYTH OCHOBHBIX NOHSTUHM, UAeH, MeToJ0B. OO0ydeHHE MOCTPOEHO Ha
0aze TEOpUHM pa3BUBAIOMIETO OOYYEHHUsSsy UYTO JOCTHUTACTCS OCOOCHHOCTSIMH —HW3JI0KCHUS
TCOPECTHUYCCKOI0 MaTrcpuajla U YINPAKHCHHUAMU HAa CPaBHCHHUC, aHAJIN3, BBIACIICHUC IJIABHOTIO,
YCTAHOBJIGHHE CBS3€H, KIIaCCH(PUKALMIO, OKA3aTelIbCTBO, OOOOIIEHHE M CHUCTEMAaTH3aIHIo.
Oco00 akKIEeHTUPYIOTCS COJCPKATEILHOE PACKPHITHE MATEMATHYCCKUX IMOHSATHH, TOJKOBAHHE
CYITHOCTH MaTEMAaTHYCCKUX METOOOB u oOactu nux MMPpUMCHCHUA, JACMOHCTpanus
BO3MOXHOCTEH MPUMEHEHHUS TEOPETHUSCKUX 3HAHWUW JIJIs PEIICHUs Pa3HOOOpa3HBIX 3amad
MPpUKIAIHOTO XapakTepa. Oco3HaHUe 0OIIEro, CyIeCTBEHHOTO SBIISIETCS OCHOBHOUM 0a3zoi s
pEeIICHUA pra)KHeHHﬁ. Baxuo MNPpUBOANTE JACTAJIbHBIC TIIOSICHCHUA K PCHICHUIO TUIIOBBIX
ynpa)KHeHHfI. OTUM PACKPBIBACTCA CyThb METOIA, MPEAIaracTrCda ajropuTM WM 3BPUCTHYCCKAAL
cXema pelieHus ynpaKHEeHU! ONpeAeIEHHOTO THIIA.

esn kypca:

N3yuenne maTeMaTUKH B OCHOBHOMW IIIKOJIC HANPABJIICHO HAa JOCTIDKCHHE CIIETYIOITUX
eJIen:

1) B HanIpaBJIeHUM JJUMYHOCTHOT O Pa3BUTHS

* pa3BHUTHUE JIOTUYECKOTO U KPUTUYECKOTO MBIIUICHHS, KYJIbTYphl pEYd, CIOCOOHOCTH K
YMCTBEHHOMY JKCIIEPUMEHTY;

* (opMHUpOBaHHWE Yy Y4YAINIUXCS HWHTEIUICKTYyadbHOW YECTHOCTH W OOBEKTUBHOCTH,
CMOCOOHOCTH K TMPEOAOJICHUIO MBICIUTEIBHBIX CTEPEOTHIIOB, BBITEKAIOIIUX M3 OOBIIEHHOTO
OTIBITA;

* BOCIUTAHHWE Ka4yeCTB JIMYHOCTH, OOECHCUMBAIONIMX COLUAIBHYIO MOOHIBHOCTH,
CMOCOOHOCTh MPUHUMATH CAMOCTOSITCIILHBIE PEIIICHHS,

* (opmMHpoBaHUE KAueCTB MBIIIJICHUS, HEOOXOIUMBIX Uil aJalTallid B COBPEMEHHOM
HH(pOPMAITMOHHOM OOIIIECTBE;

* pa3BUTHE HHTEpeca K MaTeMaTHYeCKOMY TBOPYECTBY M  MaTeMaTHYECKUX
CIIOCOOHOCTEN;

2) B MeTanpeaMeTHOM HANIPABJIEHUH

* (dopMmupoBaHHE TPEACTABICHUNA O MaTeMaTHKE KaK 4YacTH OOIIeueIoBEeYeCKOi
KYJIBTYPBI, O 3HAYUMOCTH MaTEeMAaTHKHU B PA3BUTUU IUBUIIM3AI[UH U COBPEMEHHOTO 00IIEeCTBa;

* pa3BUTHE MPEICTABIEHUH O MaTeMaTHKe Kak (opme OMmucaHUs U METOJe MO3HAHUS
JNEUCTBUTENFHOCTH, CO3JaHME YCIOBUM JUIsi TMPUOOpPETeHHs] TMEePBOHAYAIBHOTO  OIBITA
MAaTeMaTHYE€CKOT0 MOJIETUPOBAaHMS;

* hopMUpOBaHHE OOIIHUX CIOCOOOB MHTEIIEKTYalIbHON NESTeIbHOCTH, XapaKTePHBIX IS
MAaT€MAaTHKU U SIBJISIOIIMXCS OCHOBOM IMO3HABATEIBbHOW KYJIbTYPhI, 3HAYUMOM JIsl Pa3IuyHbIX
cdep YeJI0BEYECKOU NEeSATEIbHOCTH;

3) B npeAMeTHOM HANPABJICHUH

* OBJIQJICHUE MATEeMaTHUYECKUMH 3HAHMSIMM M YMEHMSAMH, HEOOXOJAUMBIMU JUIS
NPOJOJDKEHU OOydeHHsl B CTaplIei MIKOJe WM MHBIX 001e00pa3oBaTeIbHBIX YUPEKICHUAX,
U3Y4EHHUs CMEXHBIX IUCLUUIUINH, IPUMEHEHUS B IOBCEIHEBHOM JKU3HY,



* co3manne (pyHOaMeHTta Uil MaTeMaTUYeCKOTO Pa3BHUTHsA, (POPMHUPOBAHUS MEXaHHU3MOB
MBIIIJIEHUS], XapaKTEPHBIX ISl MATEMAaTUYECKOU JIEATEIIbHOCTH.

[MpakTHdeckast 3HaYMMOCTh MIKOJIBHOTO Kypca MaTEMaTHKH 5-9 KIIAaCCOB COCTOUT B TOM,
4TO0 HOpCIMETOM eé HU3YUYCHHUA SBJIAIOTCA TPOCTPAHCTBCHHBIC (bOpMLI U KOJIMYCCTBCHHbLIC
OTHOIIEHUSI peaJbHOro Mupa. B coBpeMeHHOM MHpe MareMaTudeckasi MOAr0TOBKa HeoOXouma
KOKJIOMY 4YeJOBEeKYy, TaK KaKk MaTeMaThKa MPHCYTCTBYeT BO Bcex cdepax demoBeUeCKOU
JEeSITEITLHOCTH.

Maremartuka SBIISIETCS OJHUM U3 OIOPHBIX HIKOJIbHBIX IMPEAMCTOB. Maremarudeckue
S3HAaHUA U YMCHUA H€06XOI[I/IMBI AJIL U3YyUCHUA anre6pbl U IreOMCTPHUU B CTAapLIMUX KJIacCax, a
TAKXKC I U3YUCHHUS CMCIKHBIX JUCIUIIINH.

OI[HOﬁ N3 OCHOBHBIX ueneﬁ HN3Yy4YCHHUA MATCMATHKU ABJIACTCA Pa3BUTHUC MBIIIJICHUS,
npesx/ie Bcero GopMUpOBaHUs aOCTPAKTHOTO MBIIIJICHUS.

B nporuiecce n3yueHuss MaTeMaTHKU Takke GOPMUPYIOTCS U TaKUE KauyecTBa MbIIUICHUS,
KaK CUuJia U FI/I6KOCTI), KOHCTPYKTUBHOCTb U KPUTUYHOCTD.

B mporiecce m3ydeHuss MaTeMaTHKH YICHUKH 5-9 KIIACCOB y4aTcsi M3Jararb CBOW MBICIH
SAICHO M HCUCpIIbIBAIOLIC, an06peTa}0T HaBBIKM YETKOTO U IrpaMOTHOT'O  BBIIIOJIHCHUA
MaAaTEMATHUYCCKUX BaHHCCﬁ, Inpyu STOM HCIOJIB30BAHUC MATEMATUUCCKOI'O A3bIKa IIO03BOJISACT
pa3BUBaTh y y4aluxcs IpaMOTHYIO YCTHYIO U IIUCBMEHHYIO PEYb.

3HaKOMCTBO C HMCTOpPHEW DPa3BUTHS MaTEeMAaTUKH KaK HAayKu (GOpMHUPYET Yy ydalluxcs
MMpEACTABJICHUA O MAaTEMATUKE KaK 4aCTU 06meqen03eqec1<0171 KYJIbTYPBI.

3HaUNTEIPHOE BHUMAHUE B U3JI0KCHUH TEOPETHISCKOTO MaTepHasa Kypca yAeIsSeTcsl ero
MOTHBAI[UH, PACKPBITHIO CYTH OCHOBHBIX MOHSTUH, UaeH, MeTooB. OO0ydeHHe MOCTPOCHO Ha
0a3ze TeOpUM pa3BHBAIONIETO OOy4YEHHUs, UYTO JOCTUTaeTCsd OCOOCHHOCTSAMH W3JIOKCHHS
TEOPETHYECKOTO MaTepuana W YNpPaXKHCHUSMH Ha CpaBHEHHWE, aHAJIH3, BBIJCICHHE TJIABHOTO,
YCTaHOBJICHHWE  CBs3ed, Kiaccudukamuio, 0000menne u  cucreMarusaiuio.  Ocobo
aKIEHTUPYETCS COACPIKATEIBHOE PACKPBITHE MATEMATUICCKUX TIOHATHH, TOJIKOBAaHUE CYITHOCTH
MaTeMaTHYeCKUX METOJOB M 0O0JacTH WX TPUMEHEHHs, ISMOHCTpalus BO3MOYKHOCTEH
MPUMEHEHHSI TEOPETHUECKUX 3HAHUH JUTSI pEIIeHHsI 3a/1a4 TPUKIAHOTO XapaKTepa, HalpuMep,
peleHre TEKCTOBBIX 3ajady, JICHS)KHbIE M TPOICHTHBIC pAaCcyeThl, YMCHHE I0JIb30BaThCS
KOJIMYECTBEHHOW WH(pOPMALUEH, MPEICTaBICHHOW B pa3IMYHBIX (OpMaX, YMCHHE «UUTAThH)»
rpaduku. Oco3HaHHE OOIIEro, CYIIECTBEHHOTO SIBJIICTCS OCHOBHOW 0a30¥l Ui pelIeHUs
yIpakxHeHUi. BakHO NMPHUBOIMTE JETaNbHBIC MOSICHEHUS K PEIICHHIO TUIIOBBIX YIPaKHCHUH.
OTUM pacKphIBAETCS CyTh METO/A, MMOAXO0a, IPEUIaraeTcsl AlTOPUTM WA SBPUCTHYECKAs CXeMa
pelIeHus YIIPaXKHEHUH ONPEICTICHHOTO THTIA.

C TOukM 3peHHS BOCHUTAHHUS TBOPUYECKON IMYHOCTH, OCOOCHHO BaXKHO, YTOOBI B
CTPYKTYPY MBIIUICHUS YYalUXCs, KPOME QJITOPUTMUYECKUX YMEHUH W HAaBBIKOB, KOTOPbHIC
cOpMYJIMPOBaHbI B CTaHIAPTHBIX MpaBWiIax, (GopMyiaax M ajlropuTMax JCHCTBHU, BOILIA
IBPUCTUYECKUE TPUEMBI KaK 00IIIero, Tak U KOHKPETHOTO XapakTepa. DTU MPUEMBI, B YaCTHOCTH,
(bOpMUPYIOTCSL TIPU TIOUCKE PEIICHUsS 3aja4 BBICIINX YPOBHEW CIIOKHOCTH. J[JIsl amanranuu B
COBPEMEHHOM HWH(MOPMAIIMOHHOM OOIIECTBE BaKHBIM (DAKTOPOM SBJSIETCS (OPMHPOBAHUE
MaTeMaTH4eCKOTO CTUJISI MBIIIICHHUS, BKIIIOUAIolIee B ce0st HHAYKIUIO U JeAYKIUI0, 0000IIeHre
Y KOHKPETHU3AINI0, aHaIu3 U CUHTE3, KIacCU(UKALIUIO U CUCTEeMATHU3alNI0, abCTparupoBaHue
aHAJIOTHIO.

OOydeHne MaTeMaTHKH JAaET BO3MOXHOCTh IIKOJIbHUKAM HAyYUTHCS IIIAHUPOBATH CBOIO
NeSITeNbHOCTh, KPUTUYECKH OIICHHBATh CBOIO JAEATEIBHOCTh, MPUHUMATh CAMOCTOSITENbHBIC
pEelIeHts, OTCTauBaTh CBOM B3TJISAIbI U YOSIKICHUS.

3HaKOMCTBO C HMCTOpUEH pa3BUTHsI MAaTeMaTHKU KaK HayKu (QOpMUPYET Yy Yydalluxcs
MIPEJICTaBJICHHS O MAaTeMAaTHKe KaK 4acTH OOIIeueI0BeUeCKO KyIbTYpHI.

3HauuTENbHOE BHUMAaHHE B 3JI0)KEHUN TEOPETHUECKOTO MaTepuaia Kypca yAeseTcs ero
MOTHBAIUH, PACKPBITHIO CYTH OCHOBHBIX MOHSTUH, Uaeh, MeTonoB. OO0ydeHHe MOCTPOEHO Ha
0aze TeOpUHM pa3BUBAIONIETO OOYYEHHs, UYTO JIOCTHTaeTCs OCOOCHHOCTSIMH H3JI0KCHHUS
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TEOPETUYECKOI0 MaTepuana M YIpaKHEHUSMM Ha CpaBHEHHE, aHalU3, BBIJECJICHUE IJIABHOTIO,
yCTaHOBJICHHE  CBsi3eHd, Kiaccupukanuio, o0oOmenue u  cucremarusamuio.  Ocobo
AKLEHTUPYETCSI COJIEP/KATENbHOE PACKPHITHE MATEMAaTHUYECKHUX MTOHATHUI, TOJIKOBAaHUE CYIIHOCTU
MaTeMaTHYEeCKUX METOJOB M 00JacT UX MPUMEHEHMs, JEMOHCTpalMsl BO3MOXHOCTEN
IIPUMEHEHMSI TEOPETUYECKUX 3HAHUM /IS pelIeHMs 3ajad MPUKIaJHOIO XapaKTepa, HallpuMmep,
pellleHHe TEKCTOBBIX 3ajay, JCHEKHbIE W IPOLIEHTHBIE pacueThl, YMEHHE I10JIb30BATHCA
KOJIMYECTBEHHOW HMH(OpMalMel, NpeICTaBICHHON B PAa3IMYHBIX (OpMax, YMEHHUE «UHUTATh»
rpaguxu. Oco3HaHHE OOLIEro, CYIMIECTBEHHOTO SIBISETCS OCHOBHOM 0a30i Al pelIeHus
yrnpaxHeHUil. Ba)KHO NMPUBOAUTH A€TajbHHIE MOSICHEHHS K PEIICHHUIO TUIIOBBIX YIPAKHEHUH.
OTUM pacKpbIBaeTCsl CyTh METO/A, IMOAX0/1a, IPEJIaraeTcsl AITOPUTM HIIM 3BPUCTHUYECKAs CXEMa
pelIeHUs YIIPaXKHEHUH OIIPEICIEHHOTO THIIA.

O0mas xapakTepHCTHKA Kypca MaTeMaTHKH B 5-9 kiaccax

Conepxanne MaTeMaTH4ecKOTo oOpa3oBaHWs B 5-9 KiaccaXx NpEACTaBICHO B BHJIE
CIIEAYIOIIUX COJAEpPKATENbHBIX pAa3AenoB: «Apugpmemuka», «Hucnoevie u OykeenHbvle
sviparicenusn. Ypaeuenua», «leomempuueckue ¢ueypvi.  Himepenue 2eomempuueckux
eenuuun», «Inemenmsvt cmamucmuru, eepoamnocmu. Komounamopuvie 3adauu>,
«Mamemamuka 6 ucmopuueckom pazeumuup.n,nAnceopar, «Hucnoevie muoxcecmeay,
«@yukyuu», «Inemenmol NPUKIAOHOU MameMamukuy, «Ancebpa 6 ucmopuyecKkom
pazeumuuy

Conepxxanne pasznena «Apugpmemuxa» CiyxuT 0a30W I JaTbHEHIIETO H3YyUCHHS
YYAIIUMHCS MAaTEMaTUKH M CMEXKHBIX JUCIUILINH, CTIOCOOCTBYET PA3BUTHIO BBIUUCIUTEIHHOMN
KYJIbTYPbl U JIOTHYECKOTO MBIILIEHHS, (GOPMUPOBAHUIO YMEHHUS MOJIb30BATHCSA AITOPUTMAMHU, a
TaKkKe NPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX B MOBCEAHEBHON JKHU3HH.
Pa3BuTHe MOHATHS O YHCIE CBA3AHO C U3yYEHUEM PALMOHAIBHBIX YHCEN: HATYpaJlbHBIX YHCEl,
OOBIKHOBEHHBIX U JECSITHUHBIX APOOEH, OJOKUTENbHBIX U OTPUIIATEIbHBIX YUCEIL.

Conepxxanne pasznena «Hucnoevle u Oykeennvle gviparcenusn. Ypasnenusn» GopMupyet
3HaHMUS O MaTeMaThyeckoMm s3bike. CyllecTBeHHas: pojib MPH STOM OTBOAMTCS OBJIAJICHUIO
dbopManpHBIM ammaparoM OyKBEHHOTO wucuucieHus. M3ydueHue Marepuana CrocoOCTBYeT
(GbOopMHUPOBAHMIO Y YyYaAIIMXCSd MaTeMAaTUYECKOTO ammapara peleHus 3aJad ¢ MOMOIIbIO
YpaBHEHUH.

Copnepxanne pazaena «Ieomempuueckue ¢puzypvl. Himepenus zeomempuueckux
eéenuuun» GOPMUPYET Yy YydYalIUXCAd IOHATUS T€OMETpUYeCKUX (Uryp Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, 3aKJIaJbIBA€T OCHOBBI ()OPMUPOBAHUS T'€OMETPUUECKON «pedm», pa3BUBAET
MIPOCTPAHCTBEHHOE BOOOPAKEHHE U JIOTHYECKOE MBIIILIICHUE.

Copepxanue pazuena «Inemenmst cmamucmuku, eeposmuocmu. Komounamopnuwie
3a0ayu» - 00s3aTeNbHBIM KOMIIOHEHT LIKOJIBHOTO 00pa30BaHus, YCHIIMBAIOIINNA €r0 MPUKIaIHOE
U MPaKTUYECKOe 3HAYCHHE. DTOT MaTepuana HeoOXOIUM, MPexIe BCEro, A GOpMUPOBAHUS Y
yyamuxcss  (QyHKIMOHANBHOM TPaMOTHOCTH, YMEHHS BOCIHPHHUMATh U  KPUTUYECKHU
aHaIM3UpOBaTh HH(pOpPMalLMIO, TPEACTABICHHYID B  pa3aU4HbIX ¢dopMax, MOHUMATH
BEPOSATHOCTHBIM XapakTep MHOTHUX pealbHBIX 3aBHUCHUMOCTEH, MPOU3BOAMUTH MpPOCTEUIINE
BEPOSITHOCTHBIE  pacuérhl. VI3yuyeHnWe OCHOB KOMOWHATOPUKM TO3BOJHT  yYaleMycs
OCYILIECTBIISITh PACCMOTPEHUE CIIydaeB, Mepedop BapHaHTOB, B TOM YHCJIE€ B MPOCTEHIINX
MPUKJIAHBIX 3a/1ayax.

Pazgen «Mamemamuka ¢ ucmopuyeckom pazeumuuy»  TpPEJHA3HAYEH IS
(dhopMHpOBaHMS IPEJCTABICHUN O MAaTEeMAaTHUKE KaK YacTH YEJIOBEUECKOM KyIbTYpHl, sl OOIIETO
Pa3BHUTHUS IIKOJIBLHUKOB, JIJIS CO3/IaHUS KyJIbTYpHO-HCTOPUUYECKOH cpenbl 00ydyeHus. Ha Hero He
BBIJIEJISIETCS CHEIUMATBHBIX YPOKOB, YCBOCHHE €r0 HE KOHTPOJIUPYETCS, HO COJIEp>KaHUE 3TOTO
pazaena OpraHu4YHO MPHUCYTCTBYET B Y4eOHOM MpOIlECCe KaK CBOEro poja TYMaHUTapHBIA (OH
MIPH PACCMOTPEHHUH MPOOIEMATUKH OCHOBHOTO COJIEPYKAHUSI MATEMAaTUYECKOTO 00pa30BaHuUs.



Conepxxanmne pasgena «Anzebpa» crnocoOCTByeT (HOPMUPOBAHHIO Yy  YYaIIUXCA
MaTeMaTUYECKOro amrapara Uil peuieHus 3a7ad U3 PasHbIX pa3/ielloB MAaTEMAaTHUKH, CMEXHBIX
MPEIMETOB, OKPYKAIOMIEH peanbHOCTH. SI3BIK anreOpbl MOJYEPKUBACT 3HAYCHHE MaTeMAaTHKU
KaK s3bIKa JUIS IIOCTPOCHUS MAaTEMaTUYECKUX MOJIENIECH IIPOLIECCOB U SIBJICHUN PEAILHOTO MUpa.
B 3amaun wusyueHus ainreOpbl BXOJAT TaKXKE Pa3BUTHE AITOPUTMHUYECKOTO MBIIUICHNUS,
HEOOXOMMOTO, B YAaCTHOCTH, JUII OCBOCHHUS Kypca HH()OPMATHUKH, OBJIQJCHUE HaBBIKAMU
JIEeTyKTUBHBIX paccyxkJeHuid. [IpeoOpa3oBaHHe CHMBOJBHBIX (POPM BHOCHT CHEIH(PHUSCKHIA
BKJIQ/I B Pa3BUTHE BOOOPAKEHUS YUIAIINXCsl, X CIIOCOOHOCTEH K MaTeMaTHYECKOMY TBOPUYECTBY.
B ocHOBHOM 11KOJIE MaTepHUall TPYNIIUPYEECS BOKPYI PAlMOHAIBHBIX BBIPAXKEHUH, & BOIIPOCHI,
CBS3aHHbIE C MPpPAllMOHAIbHBIMU BBIPAKEHUSAMHU, C TPUTOHOMETPUUYECKUMH (PYHKIUSAMU H
peoOpa3oBaHUAMU, BXOST B COJIEPKaHUE Kypca MaTeMaTHKH HA CTapIleil CTylleH! 00y4YeHus B
LIKOJIE.

Pasnen» Qucnoevie muoscecmea» HauelneH Ha MAaTEMATHYECKOE PA3BUTHE ydalIUXCH,
(hopMHpOBaHKE Y HUX TOYHO, CKATO U SICHO M3JIaraTh MBICIIU B YCTHOM M MHCbMEHHOM peyn.

Conepxanue pazzaena « Dynkyuuy HaLEICHO HA MOJYyYEHHUE MIKOJIbHUKAMU KOHKPETHBIX
3HaHUN O (YHKIMU KaK BOXKHEUIIEH MaTEeMaTHYECKOW MOJIENU ISl OTIMCAHUS U UCCIEIOBAHUS
pa3zHooOpa3HbIX mporeccoB. M3yueHne 3Toro Marepuasna crnocoOCTBYEeT Pa3BUTHIO Y yUalllUXCs
YMEHHSI HUCIIOJIb30BATh pa3IMYHbIE S3BIKM MaTEeMaTHKU (CIOBECHBIM, CHMBOJUYECKHIA,
rpaduyeckuit), BHOCUT BKJIaJ B GOPMUPOBAHKE MIPEJICTABICHUN O POJIM MaTEMaTUKU B Pa3BUTUU
LUMBUIIU3ALUU U KYIbTYpBHI.

Conepxanne pasgena «IJnemeHmvl RPUKIAOHOU MAmMeMAmuKu» PaCKpbIBAIOT
MPUKIIAJHOE M MPAKTHUYECKOE 3HAYECHHUsS] MATEMATMKH B COBPEMEHHOM wMupe. Marepuai
crocoOcTByeT (POPMUPOBAHNIO YMEHHUS MPEACTABIATh U AaHAJTU3UPOBATh UH(OPMAIIHIO.

Paznen «Ancebpa ¢ ucmopuueckom pazeumuuy npegHasHavaeTcs Uis GOPMHUPOBAHUS
NPEJCTaBICHUA O MaTeMaTUKE KaK YacTU YeIOBEYECKOMKYIbTYphl, Ui OOIIEro pa3BUTHS
IIKOJIBHUKOB, CO3JIaHMsI KYJIbTYpHO- UCTOPUYECKOH Cpesibl 00yueHMs.

Lens conepxanus pasnena «l eomempus) — Pa3sBUTh y y4alIUXCs MPOCTPAHCTBEHHOE
BOOOpaX€HHE M JIOTMYECKOE MBIIIJIEHHE IyTeM CHCTEMaTHYeCKOro M3Y4YEeHUs CBOWCTB
reOMEeTpUYEcKUX (PUIyp Ha IUIOCKOCTH U B IIPOCTPAHCTBE M IPUMEHEHHUs ITHX CBOWCTB IpU
PELICHNN 3a/a4 BBIYMCIIUTEIBHOIO U KOHCTPYKTHMBHOIO Xapakrepa. CyllleCTBEHHas poOJib IIPH
9TOM OTBOJUTCS Pa3BUTUIO TeOMETpUYeCKOM uHTyuuuu. CoueTaHue HarisagHOCTH CO
CTPOTOCTBIO  SIBJISIETCSI HEOTBEMJIEMOW 4YacThl0 TE€OMETPUYECKUX 3HaHMU. Marepuai,
oTHocsMica Kk 6i1okam «KoopauHatel» U «BeKTopbl», B 3HAUUTENBHON CTENEHH HeceT B cele
MEXIPEIMETHBIC 3HAHUSA, KOTOPbIE HAXOAAT NMPUMEHEHHE KAaK B Pa3IMYHBIX MaTeMaTHYECKHUX
JUCLMIUIMHAX, TAK U B CMEKHBIX IIpEAMETAaX.

Cognepxanue Kypca reoMeTrpud B 7-9 Kiaccax NpPEICTABIEHO B BHJE CIEIYIOIIUX
colepKarenbHbIX pasnenoB: «l eomempuueckue ¢ueypory, «Hzmepenue zeomempuueckux
eéenuuun», «Koopounamury, «Bekmopur», «I eomempun 6 ucmopuueckom pazeumuuy.

Conepxanue pasnena «l eomempuueckue ¢puzypwvry CiyKuT 0a30d Ui JaybHEHIIEro
U3yUYeHMsl ydaluMucs reomeTpuu. Mzyuenue marepuana crnocoocTByeT (GOPMHUPOBAHUIO Y yda-
IIMXCSI 3HAHUM O reoMeTpuuecKod (urype Kak BaKHEWIIeH MaTeMaTHYeCKOW MOJENH JUls
ONMCAHMS peasibHOrO Mupa. ['aBHas 1edb TaHHOTO pasjiesia — Pa3BUTh Yy yUalIUXCsl BOOOpaxe-
HUE€ U JIOTUYECKOE MBILIJICHUE IIYTEM CHUCTEMATHYECKOTO M3Y4EHHsS CBOMCTB T'€OMETPUYECKUX
(Guryp u NpUMEHEHUs 3TUX CBOIMCTB MPU PEIIEHUH 3a]1a4 BEIYUCIUTEILHOIO U KOHCTPYKTUBHOTO
xapakrepa. CylllecTBeHHas pOjb IPU 3TOM OTBOAMUTCS PA3BUTHUIO T€OMETPUUYECKOW MHTYUIUU.
CoueraHue HarIAgIHOCTH C (OPMATBHO-IOTUYECKUM TOAXOJOM SIBJISIETCS HEOTHEMIIEMOM
4aCThIO0 F€OMETPUUECKUX 3HAHUM.

Conepxanue pasnena «HUzmepenue 2eomempuueckux 6eaUYuUH) PACIIUPSAET WU
yriIyOssieT TpeACTaBICHUs ydamuxcs o0 H3MEpEeHMsX IMH, YIJI0B M Iuomaaei ¢uryp,
CrocoOCTBYeT (OPMHUPOBAHUIO IMPAKTHUYECKHX HABBIKOB, HEOOXOJUMBIX KaK IpPH PEIICHUU
reOMETPUUYECKHX 3a/1a4, TaK U B IIOBCEJHEBHOU KU3HH.

Conepxanmne paznenoB «Koopounamer», «Bexkmopwvry pacmmpser W yriayonser
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NpPEJCTAaBICHUS  yYallUXCsi O METOJe KOOpDAMHAT, pa3BUBACT yMEHHE IPUMEHSTH
anreOpandyeckuil ammapaT NpU PeIeHHMH T€OMETPHUYECKUX 3a/ad, a TaKkKe 3aJad CMEKHBIX
JVCIIUTLINH.

Paznen «l'eomempus 6 ucmopuueckom pazeumuuy, COACPKAHUE KOTOPOTO
(parMeHTapHO BHEJPEHO B H3JIOKEHHE HOBOTO MaTepuana Kak CBeleHHs 00 aBTopax
M3y4aeMbIX (aKTOB M TEOPEM, HCTOPUU WX OTKPBITHSA, MPEAHA3HAYCH I (POPMHUPOBAHUS
NPEJCTAaBICHUN O TEOMETPHHM KaK YacTH 4YeIOBEYECKOH KyJIbTYpHI, JJsl OOLIETO0 pa3BUTHA
IIKOJIFHUKOB, ISl CO3JJaHUS KYJIbTYPHO-UCTOPUIECKOH cpesibl 00ydeHHUSI.

Mecto Kypca MaTeMaTHKH B y4e0HOM ILIaHe

basucHelil yueOHbIil (0Opa3oBaTeNbHBIN) IJIaH HAa M3y4eHHE MaTeMaTuku BS-9 kimaccax
OCHOBHO HIKOJIbI OTBOJAUT 5 y4eOHBIX 4acOB B HEAEIIO B TEUEHUE KaXJIOro roja oOyueHus,
Bcero 175 wacos. (5-9 xmaccel — 5 wacoB B Henento, Bcero 875 gacoB). Y4eOHOE BpEeMsi MOXKET
OBITH YBEJIMYEHO 710 6 YacOB B HEJIEIIO 3a CUET BapuaTUBHOM yacTu ba3ucHoro riaxa.

IlnanupyeMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 NMpeaMeTa

N3ydyeHne MareMaTUKU B OCHOBHOMW IIIKOJIE JA€T BO3MOKHOCTb O0YYarOIIUMCS JTOCTHYb
CIIEYIOLIUX PE3YJIbTaTOB Pa3BUTHSL:

B JINYHOCTHOM HANpPaBJIeHUU:

1) yMeHHE SCHO, TOYHO, TPAMOTHO M3JIaraTh CBOM MBICIIH B YCTHON U MMChbMEHHOU PEYH,
MMOHMMATh CMBICIT TIOCTABJICHHOW 3aJ[au, BBICTPAMBATh apryMEHTAIIUIO, IIPUBOANTE TTPHUMEPHI U
KOHTPIIPUMEPHI;

2) KpUTUYHOCTh ~ MBIIIUICHHSI, YMEHHE pAClO3HaBaTh JIOTHYECKH HEKOPPEKTHBIC
BBICKa3bIBAHUS, OTIIMYAThH THITOTE3Y OT (PaKTa;

3) mpencraBieHUEe O MaTEeMAaTHYECKON HayKe Kak cepe YeToBeYecKOi NeaTeIbHOCTH, 00
JTanax ee pa3BUTHs, O €€ 3HAUMMOCTH Ui Pa3BUTHUS LIUBUIIN3AINH;

4) KpeaTMBHOCTh MBIIICHUS, UHUIIMATHBA, HAXOMYUBOCTh, aKTHBHOCTH IMPH PEIICHUN
MaTeMaTHYeCKUX 3a/a4;

5) yMeHHEe KOHTPOJMPOBATh TPOLECC M  pe3yibTaT y4eOHOH MaTeMaTH4YEeCKOi
NesITeNIbHOCTH;

6) croCOOHOCTh K 3MOIMOHAIBLHOMY BOCIPHATHIO MaTEMaTHYECKHX OOBEKTOB, 3ajad,
pELIEeHUH, paCCYKICHUI;

7) BOCIHTAHUE POCCUICKOW Tpa)KTAaHCKON HICHTUYHOCTH: MATPUOTHU3MA, YBAXKCHHUS K
OteuecTBY, 0OCO3HAHMS BKJIa/la OTE€YECTBEHHBIX YUEHBIX B PA3BUTHE MUPOBOM HAYKH;

8) OTBETCTBEHHOE OTHOIICHHUE K YYCHHIO, TOTOBHOCTh M CHOCOOHOCTh OOYYAOIIMXCS K
CaMOPa3BUTHIO U CAMOOOPA30BAHHIO HA OCHOBE MOTHBAIIMK K O0YUEHUIO U NTO3HAHUIO;

9) oco3HaHHBIM BHIOOp M IMOCTPOEHHE HadbHEUIICH HWHAWBHUIAYAIbHON TPACKTOPHU
oOpa3oBaHus Ha 0a3e OPUEHTUPOBKH B MUpe Tpodeccuii u nmpodeccnoHalbHBIX TPEANOYTCHHH C
y4€TOM YCTOMYUBBIX TIO3HABATENIbHBIX HWHTEPECOB, a Takke Ha OCHOBE (OPMHUPOBAHUS
YBOKHUTEIHLHOTO OTHOLIEHHS K TPYY, Pa3BUTHE OMbITA YYaCTUS B COI[MAILHO 3HAUMMOM TPYIIE;

10) ymeHHe KOHTPOJMPOBATh MPOLECC W pe3ysibTaT y4eOHOH M MaTeMaTH4eCKOM
NeSITeNIbHOCTH;

11) KpPUTHYHOCTH MBIIUICHUS, UHUI[HATHBA, HAXOAYMBOCTh, aKTUBHOCTH MPH PEHICHUH
TreOMEeTPHUYECKUX 3a/1a4;

B MeTanpeJMeTHOM HANPaBJIeHHU:

1) mepBOHAYaNbHBIE MPEACTABICHHs 00 HAEAX M O MeToJaX MaTeMaTHKH Kak 00
YHHUBEPCATHHOM SI3bIKE HAYKH M TEXHHUKH, O CPEJCTBE MOJCIMPOBAHHUSI SIBJICHUN U TIPOIIECCOB;

2) yMEHUE BHUIETh MAaTEMAaTHYECKyIO 3a1adyy B KOHTEKCTE MPOOJIEMHO# CHTyalluu B
JIPYTUX IUCHUIUTMHAX, B OKPYXKAIOIIEH KU3HH;

3) yMeHHE HaxXOJWTh B pa3IMYHBIX HMCTOYHHKAX HHMOPMAIUIO, HEOOXOIUMYIO JUIs
pelIeHusT MaTeMaTH4ecKuX MpoOieM, M TpeI-CTaBlsATh €€ B TMOHATHOW ¢opme; MPUHUMATH
pelIeHre B YCIOBUSIX HEMOJHOW U N30BITOYHOM, TOYHON M BEPOSITHOCTHOW MH(OPMAIINH;




4) yMeHUE TIOHMMAaTh ¥ HCIOJb30BaTh MAaTEeMaTHYECKHE CpPEACTBA HATJISJHOCTH
(rpadukm, paumarpammpl, TaOAMLBI, CXEeMBbl M JAp.) I HWUIIOCTPALUH, WHTEPIpPETALIH,
apryMeHTaluu;

5) yMeHHME BBIIBUTATh THIOTE3bl MPH PEHICHUH YYCOHBIX 3aJad HM IOHUMATh
HEO0X0AMMOCTh X POBEPKH;

6) yMeHHE MPUMEHSATh WHAYKTHBHBIC W JCAYKTHBHBIC CITOCOOBI PACCY)KICHHM, BHJICThH
pa3IuyYHbIE CTPATETUU PELICHUS 3a/1a4;

7) IOHMMaHKUE CYIIHOCTH AJTOPUTMHYCCKHX MPEINMHUCAHUNA ¥ YMEHHUE [CHCTBOBATH B
COOTBETCTBUU C MPEAJIOKEHHBIM aJITOPUTMOM;

8) yMeHue caMOCTOSITENbHO CTaBUTh II€JH, BBHIOMPATh W CO3/1aBaTh AITOPUTMBI IS
penieHust yueOHbIX MaTeMaTUUECKUX TPoOIIeM;

9) yMeHMe MIaHUPOBATH U OCYIIECTBISATH JESTENbHOCTb, HAIPaBICHHYIO Ha pEIICHHE
3aJ1a4 UCCIeI0BaTENIbCKOIO XapakTepa;

10) ymeHWe CcaMOCTOSTEIBHO ONPENeNsATh LEIH CBOEro OOY4eHUs, CTaBUTh WU
¢dbopmynupoBarh A ceds HOBBbIE 3a1aud B yu€Oe, pa3BUBaTh MOTHUBBI U HHTEPECHI CBOEH
IMO03HABATECILHOM JICITCIILHOCTH,

11) yMeHHE COOTHOCUTH CBOM JICHCTBUS C IUTAHUPYEMBIMH PE3yJIbTaTaMH, OCYIIECTBISATH
KOHTPOJIb CBOEH JeATENBHOCTH B MpOLECCe AOCTHKEHUS pe3yabTaTa, ONPEAesTh CHOCOObI
NeUCTBUI B paMKax MpeAsioKEHHBIX YCIOBHM U TpeOOBaHUM, KOPPEKTUPOBATh CBOU JACHCTBUS B
COOTBETCTBUU C U3MEHSIOIIEHCS CUTyallueH;

12) ymeHue ompenensaTh MOHATHS, CO37aBaTh OOOOINCHHS, YCTaHABIUBATh AHAJIOTHH,
KJIaCCU(UIIMPOBATH, CAMOCTOSITENILHO BHIOMPATh OCHOBAHUS M KPUTEPHUH ISl KilacCU(UKALIHH;

13) ycraHaBIMBaTh MPUYMHHO-CICICTBEHHBIC CBS3HM, IPOBOJUTH JOKa3aTEIbHOE
paccyxJeHue, yMo3akitoueHue (MHIyKTUBHOE, TEAYKTUBHOE U [0 aHAJIOTUH) U JIeJIaTh BBIBO/IBI;

14) ymeHHME WIUTIOCTPUPOBATH HM3yYEHHBIC TOHSATHS M CBOWCTBA (HUryp, ONMpOBEprarhb
HEBEpHbBIE YTBEPIKICHUS;

15) KOMIIETEHTHOCTh B OOJIACTH HCIIOJIb30BaHUS MH()OPMAIIMOHHO-KOMMYHHKAIIMOHHBIX
TEXHOJIOTHH;

16) mepBoHauyadbHBIC MPEACTABICHHS 00 HIACIX W O METOJAaX T'EOMETPHH Kak 00
YHUBEPCAJIHLHOM SI3bIKE HAYKH M TEXHUKHU, O CPEJICTBE MOJICTHUPOBAHUS SIBICHUN U MPOIIECCOB;

17) yMeHHe BHIETh I'€OMETPHUYECKYIO 3a1ady B KOHTEKCTE MPOOJEMHOW CHTyallud B
JIPYTrUX IUCHUIUIMHAX, B OKPYXKAIOIIEH KU3HU;

18) yMmMeHHE HAaXOAUTh B PA3IMYHBIX HCTOYHHMKAX HHPOPMAILUIO, HEOOXOIUMYIO IUIs
pelieHus MaTeMaTHYecKuX MpoOsieM, W MpeACTaBlATh €€ B MOHATHOM Qopme, MPUHUMATH
pelIeHre B YCIOBUSIX HEMOJHOM WM U30BITOYHOM, TOYHON MIJIM BEPOSITHOCTHON MH(pOpMAIUY;

19) yMmeHue MOHMMATh M KCIOJb30BATh MAaTEMAaTHYECKHE CPEJCTBA HATJISIHOCTH
(uepTexxu, TaOIHIIBI, CXEMBI U Ap.) Ul WIUTIOCTPALlUU, MHTEPIPETAlUH, apTyMEHTALIUN;

20) yMeH#e BBIIBUTATh THIIOTE3bI MIPU PELICHUH 3a/1a4d U TIOHUMATh HEOOXO0IMMOCTh UX
MIPOBEPKH;

B IIpeIMETHOM HANPaBJIEHUMU:

1) oBnaneHue 6a30BbIM MOHATUHHBIM aIapaToM MO OCHOBHBIM pa3lielaM COACpKAHHUS;
mpejacTaBieHrne 00 OCHOBHBIX H3y4aeMbIX TOHATUAX (YHCIO, TeoMeTpuyeckas Qurypa,
ypaBHEHUE, (HYHKIIHS, BEPOSATHOCTD) KaK BAKHEUIITUX MaTEeMaTHYECKIX MOJETSX, TTO3BOISIOIINX
ONUCBIBATh U U3y4aTh PEAIbHBIEC MPOLIECCHI U SIBJICHUS;

2) ymenue paboTaTh C MaTeMAaTUYECKUM TEKCTOM (aHAIM3HpPOBATh, M3BIEKATh
HE0oOXoIuMYyI0 HH(pOpPMAIMIO), TOYHO M TPaMOTHO BBIpaKaTh CBOM MBICIM B YCTHOH U
MUCBMEHHOM peYd C NOPUMEHEHMEM MaTEeMaTUYeCKOM TEPMHHOJOTUA U  CHUMBOJIMKH,
WCIOJIb30BAaTh pa3jM4YHbIe S3bIKM MaTEeMaTHKH, MPOBOJUTH KIACCU(PUKAIIUU, JIOTHYECKUE
000CHOBaHMUS, JOKA3aTEILCTBA MATEMAaTHUECKUX YTBEPKICHUI;

3) pa3BuTHE MPEACTABICHHI O YHUCJIE€ M YHUCIOBBIX CHUCTEMAax OT HATypaJbHBIX M0
JNEVCTBUTENBHBIX YHWCEN, OBJAJCHHE HAaBBHIKAMU YCTHBIX, MHUCHMEHHBIX, HHCTPYMEHTAIbHBIX
BBIYHCJICHUM;



4) oBNa/IcHUE CUMBOJIBHBIM SI3bIKOM aITeOphl, TPUEMaMHU BBITIOJHEHHS TOXJIECTBEHHBIX
npeoOpa3oBaHUil pPAlMOHAIBHBIX BBIPAXKEHUH, pPELICHUS YypaBHEHUH, CHUCTEM YypaBHEHUH,
HEPAaBEHCTB M CHCTEM HEPAaBEHCTB;, YMEHHE HCIIOJIB30BATh HJICI0 KOOPAUHAT HA IJIOCKOCTH JUIS
WHTEPIPETAIINA YPAaBHCHUW, HEPABEHCTB, CHUCTEM; YMEHHE TIPUMEHATh aireOpanveckue
npeoOpa3oBaHms, ammapaT ypaBHEHUH W HEPABEHCTB IS PEIICHHS 3a7ad W3 Pa3IMYHBIX
pa3aennoB Kypca;

5) ommameHue cuCTeMOW (DYHKIIMOHAIBHBIX TOHITHH, (QYHKIIMOHAIBHBIM SI3BIKOM U
CUMBOJIMKOW; YMEHHE HCIOJIb30BaTh (PYHKIUOHAIBHO-TpaQUICCKUE TPEACTABICHUS s
OTIMICAHUS U aHAJIN3a PEATbHBIX 3aBHCHMOCECIH;

6) OBIaJCHHE OCHOBHBIMH CIOCOOAMHU TPEJCTABICHUS W aHAIM3a CTAaTUCTHYECKUX
JTAHHBIX; HAIMYUE TPEJCTABICHUH O CTATUCTUYCCKUX 3aKOHOMEPHOCTSIX B PEATBHOM MHpPE U O
Pa3IMYHBIX CIIOCO0AX UX U3YYCHUS, O BEPOSTHOCTHBIX MOJICIISX;

7) OBIaNeHUE TEOMETPUYCCKHM SI3BIKOM, YMEHHE HCIOJB30BaTh €ro IS OINUCAHUS
MPEIMETOB  OKPYKAIOMIETO0  MHpA; pPAa3BUTHE TPOCTPAHCTBEHHBIX TPEJACTABICHUNA U
M300pa3UTEIbHBIX YMEHUH, MPUOOPETCHHE HABBIKOB T€OMETPUUYCSCKUX TTOCTPOCHHIA,

8) YCBOCHHE CHCTEMAaTUYECKHUX 3HAHHUM O TUIOCKUX (PUTYypax U WX CBOUCTBAX, a TAK)KE HA
HarJIITHOM YpPOBHE — O TPOCTEHIIMX MPOCTPAHCTBEHHBIX TejaX, YMCHHE IPUMCHSTH
CUCTEeMAaTHUYECKUE 3HAHUS O HUX JUISI PEIICHHUS TEOMETPHUSCKUX U MPAKTUICCKHX 33724,

9) yMeHue M3MEpATh JUTUHBI OTPE3KOB, BEIMYMHBI YTJIIOB, UCIOJIB30BATh (POPMYIBI JIIS
HaXO0XJICHUS ITePUMETPOB, IIOMIaIel 1 00BEMOB T€OMETPHUCCKUX (PHUTYP;

10) yMeHHe IPUMEHSTh W3YYCHHBIC TIOHSATHUS, PE3yJIbTAThl, METOIBI JIUI PEIICHUS 3a7ad
MPAKTUYECKOTO XapakKTepa MW 3a7ad W3 CMEKHBIX JTUCIHMIUIMH C HWCIOJIb30BAaHUEM TIpH
HEO0OXO0IMMOCTH CIIPABOYHBIX MAaTEPHAIIOB, KATBKYJIATOPA, KOMITBIOTEpA,;

11) oco3HaHKe 3HAYCHHUS TEOMETPUH JIJIsSI TOBCETHEBHOM )KU3HHU YEIIOBEKA;

12) npejcraBieHne 0 TEOMETPUH Kak cepe MaTeMaTHYSCKOW JEATEILHOCTH, 00 3Tamax
e€ pa3BUTHSL, O €€ 3HAUMMOCTH I Pa3BUTHUS LIUBUIIN3ALINH;

13) pa3BuTHe yMeHHU# pabOTaTh ¢ y4eOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAIM3UPOBATH,
W3BJIEKaTh HEOOXOMUMYI0 HH(POpPMAIMIO), TOYHO W TPAMOTHO BBIPAKATh CBOM MBICIH C
MPUMEHEHHUEM MaTeMaTUYeCKON TEPMHUHOJIOTMM W CHUMBOJIMKH, HPOBOAUTH KiacCHU(PUKAINH,
Joru4eckue 000CHOBAHUS;

14) BnaseHure 6a30BbIM MOHATHUHBIM arapaToM MO OCHOBHBIM pa3jieiiaM COJIEPKaHUS;

15) cucremaTHyeckue 3HaHUS O (PUTYypax v UX CBOHCTBAX;

16) mpakTHUYECKH 3HAYMMbIC FEOMETPUUYCCKUE YMEHUS U HABBIKH, YMCHHUE MPUMEHSTh UX
K PEIICHHUIO T€OMETPUUECKUX U HETEOMETPHUUECKUX 3a/a4, a UMEHHO:

. n300pakaTh GUTYPHI HA IJIOCKOCTH;

. UCIIOJIb30BAaTh T€OMETPUUYECKUIN S3bIK AJIi OMHCAHUS MPEIMETOB OKPYXKAIOUIETOo

MHDA;
. U3MEPSATH AJTUHBI OTPE3KOB, BETUYMHBI YIJI0B, BBIYUCIATH IJIOLIaAU (HUTyp;
. pacro3HaBaTh U U300paxaTh paBHbIE, CHMMETPUYHbIE U MOJ00HBIE (PUTYPHI;
. BBITIONHATh TOCTPOCHUS TEOMETPUYECKUX (UTYp C TMOMOMIIBIO IUPKYIS H
JIMHEUKMU,

° YUTaTb U UCIIOJIb30BAaTh I/IH(l)OpMaLII/IIO, MMPEACTABJIICHHYIO HAa YEPTCIKAX, CXEMAX,
* IMPOBOAUTDH IMMPAKTHICCKUC paC‘-IéTBI.



IInanupyemMsble pe3yJibTaTbl 00yUeHHs
MaTeMaTHKHU B 5-9 kiiaccax

Apudpmernka

ITo oxoH4YaHMM U3y4YeHUs Kypca ydalunucs HayduTCs:

o OCOOEHHOCTH JI€CATUYHON CUCTEMbI CUHCIICHUS,;

. VICIIOJIB30BATh NIOHATHS, CBA3aHHBIE C IEITMMOCTBI0 HATypaIbHbIX YUCEI,;

. BBIPKATh YHCJIa B SKBUBAICHTHBIX (OpMax, BeIOMpas HanboJiee MoIXoaAIyio B
3aBUCUMOCTH OT KOHKPETHOW CUTYALVH;

. CpaBHHBATh U YNOPs04YrBath pallnOHANIBHBIC YKCIIA;

. BBIIOJIHATh BBIYMCIICHMS C PALMOHAIBHBIMU YHCJIaMH, COYeTas YCTHBIE U
MIACbMEHHBIE PUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIBKYJIATOPA;

. HCIIOJB30BATh IIOHATHS M YMEHHUSA, CBS3aHHBIE C IIPONOPLUHUOHAIBHOCTHIO

BEJIMYMH, TPOIEHTAMH, B XOJI€ PEIICHWs MaTeMaTHYeCKUX 3aJad W 3aJad M3 CMEXHBIX
MPEAMETOB, BHITIOIHATH HECIOXKHBIE TPAKTUUECKUE PACUETHI;

° aHAJIM3UPOBATh TpapUKU 3aBUCHUMOCTEH MEXIy BeIMYMHAMU (PacCTOSIHHE,
BpeMsi; TeMIepaTypa H T.I1.).

Yuawuucsa nonyyum eozmoorcnocme:

° NO3HAKOMUMBCSA C  NO3UYUOHHBIMU CUCTEMAMU CHYUCIEHUS C OCHOBAHUSIMU,
omauyHvimu om 10;

° yenyoums u paseums NpeoCcmasieHus O HAMYPANbHbIX YUCAAX U CBOUCMBAX
oenumocmu;

° HAYUUmvbCsi  UCNONb308AMb  NPUEMbBL,  PAYUOHATUIUPYIOWUE — BbIYUCTEHUS,

npuobpecmu HABbIK KOHMPOIUPOBAMb BbIMUCIEHUS, BbLOUPAS NOOXO0OAWUL Ol CUMyayuu
cnocoo.

YucaoBble 1 OYyKBeHHbIE BbIPAKeHUs. Y PABHEHUS
[To okOHYaHMM U3YYEHHUS Kypca yJallluicsl HayqUTCs:

° BBITIOJTHATH OTIEPAIlUU C YUCIIOBBIMU BBIPOKCHHUSMH;

° BBITIOJIHATh TIPeoOpa3oBaHuss OYKBEHHBIX BBIPOKECHHH (PacKphITHE CKOOOK,
MPUBEICHUE MTOA00HBIX ClIaraeMbIXx);

° pemaTth JUHEWHBIE ypaBHEHHMS, peIlaTh TEKCTOBBIE 3aJaud alreOpandyecKuM
METOJIOM.

Yuawuuicsa nonyyum 6o3moorcnocmo:

° Ppazeumsv npeocmasieHus 0 OYKBEHHbIX BbIPANCEHUAX U UX NPEOOPA30BAHUSX,

° 0811a0emsb CneyuaIbHLIMU NPUEMAMU DeuleHUs YPaGHeHUll, NPUMEHAMb annapam

ypaeHeHuﬁ ons PeeHUsl KAK mMeKCmoesvlx maxK U npakmu4eckux 3a0ady.

I'eomerpuueckue Gpurypbi.
HN3mepeHue reoMmeTpu4ecKMX BeJTHIUH
[To oxoHYaHMM U3yUYEHHUS Kypca yJaluluics HayduTCs:

J pacro3HaBaTh Ha 4YepTeXax, PUCYHKAX, MOJACISIX M B OKPYKAIOIIEM MHpE
IUTOCKUE U TPOCTPAHCTBEHHBIE F€OMETpUUECKHe GUTYPBI U HX 3JIEMEHTHI;

J CTPOUTBH YTJIbl, ONPENEIIATh UX TPAyCHYIO MEPY;

J pacrio3HaBaTb M H300paxkaTb  pa3BEPTKM  Kyba,  MPSIMOYroJbHOIO
napasJiesienune a, NpaBuIbHOW TUPaMU/IbL, IIMIIMHIPA U KOHYCA;

J OTpeNeNATh MO JHMHEHHBIM pa3MepaM pPa3BEPTKH (UTYpHI JIMHEHHBIE pa3Mepbl
camoit pUryps! 1 Ha00OPOT;

o BBIUUCIIATE 00BbEM MPSMOYTOJILHOTO Mapajuiesenunea u Kyoa.

Yuawuiica nonyuum eo3modcnocmo:

. HAyuumvbcs Bbl4UCHAMb 00bEM NPOCMPAHCHEEHHBIX 2e0MempUYecKux @uayp,

COCMABIEHRbLX U3 NPAMOY2O/IbHbIX napaﬂﬂeﬂenunedoe;
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J yenyoums u pazeumv npeocmasienus 0 NPOCMPAHCMBEHHLIX 2e0MeMPUYecKux
Queypax;

J HAYYumovcs  NpUMeHAmMb NOHAMUe pa3eéEpmKu O/l 8bINOJIHEHUS NPAKMUYECKUX
pacuémos.

DJIeMeHThI CTATHCTHKH, BepossTHOCTH. KoMOMHaTOpHBIE 3a/1a4H
[To oxoH4YaHMM U3y4YEHHUs Kypca ydaluluiucs HayduTCs:

° MCII0JIH30BATh MPOCTEHINNE CIOCOOBI IPEICTABIICHUS U aHAIN3a CTATUCTUYECKUX
JIaHHBIX; *

° pemrath KOMOWHATOpPHBIC 3a/la4ll Ha HAXOXKJICHUE KOJIMYECTBA OOBEKTOB WM
KOMOWHAIIHIA.

Yuawuucs nonyyum eozmodcrnocmes:

° npuobpecmu  NepBOHAYANbHBIL  ONbLIM  Op2AHU3AYUU  cOOpPA  OAHHBLIX NpU

npogedenul Onpoca 00WeCm8eHHO20 MHEHUs, OCYWeCMBIsAmb UX AHAIU3, NpeoCcmasiiams
pe3yibmamsl Onpoca 6 guoe maoauybl, OUASPAMMbIL;

. HAy4umvbcs HeKOmOpbIM CHEYUATbHbLIM NPUEMAM peuleHUuss KOMOUHAMOPHBIX
3a0auy.

Harasignasi reomerpust

BrimyckHuK HAayduTCs:

* pacrio3HaBaTh Ha YEPTEKax, PUCYHKAX, MOJEISAX M B OKPY)KAIOIIEeM MHUpPE IUIOCKHE U
MIPOCTPAHCTBEHHbIE T€OMETPUUECKHE (PUTYPBHI;

* pacrio3HaBaTh pa3BEPTKU Kyba, MNPSIMOYrOJIBHOTO Tapajuieenurnena, NpaBUiIbHON
MAPaMU/Ibl, IUJIMHAPA U KOHYCA;

* CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTrOJLHOTO MapaljiesenuIea;

* OMPENCNIATh MO JUHEHHBIM pa3MepaM pa3BEPTKU (UTYPHI JIMHEWHBIC pa3Mephl caMoi
¢burypsl 1 Ha000POT;

* BBIYUCIIATH 00BEM MPSIMOYTOJILHOTO Mapaljiesieunea.

Buvinycknuk nomyuyum 603modcHocms.

* HAYUUMbBCA  GLIUUCTAMb  00BbEMBI  NPOCMPAHCMBEHHBIX — 2e0Mempuyeckux gueyp,
COCMABIIEHHBIX U3 NPAMOY2O0TIbHBIX NAPALIENenUnedos.

Hartypaabhbie unciia. [poou. PannonanbHble yncsa

BoinyckHUK HAy4YUTCS:

* IOHUMATh OCOOEHHOCTHU JECSITUYHON CUCTEMBI CUUCIICHHUS;

* ONIEPUPOBATH MOHATUSIMH, CBI3aHHBIMU C ICTMMOCTBIO HATYPaIbHBIX YHCET;

* BBIp@XaTh 4YHCJIa B SKBHBAJICHTHBIX (opMax, BbIOMpas Hambojee MOAXOAAIIYI0 B
3aBUCHUMOCTHU OT KOHKPETHOH CUTYallHH;

* CpPaBHUBATH U YIOPAIOUMBATH PAIMOHAIBHBIC YUCIIA;

* BBIMIOJIHATH BBIUMCIICHUS C PAIMOHATLHBIMHA YHCIIAMH, COUETasi YCTHBIE U MUChMEHHbBIC
NpUEMBI BBIUMCICHUN, TPUMEHEHHUE KaIbKYIsITOPa;

* HCMOJIb30BaTh MOHATHUS W YMEHHs], CBSI3aHHBIE C MPOTOPLUHUOHAIBHOCTHIO BEIMYMH,
MpOLIEHTaMH, B XOJ€ pEHIeHUS MaTEeMaTHYEeCKUX 3a7ad W 3a/ad M3 CMEXHBIX IPEIMETOB,
BBITIOJTHATH HECJIOKHBIE MPAKTHUYECKUE PACUETHI.

Buinycxknux nonyuum 603modcHocms.

* NO3ZHAKOMUMBCA C NO3UYUOHHBIMU CUCTNEMAMU CYUCTEHUS C OCHOBAHUAMU, OMIUYHbIMU
om 10;

* yenyoums U paséumev NPeOCMASIeHUs O HAMYPAIbHLIX YUCIAX U  CBOUCMBAX
oenumocmu,

* HAYUUMbCA UCNONBL308AMb NPUEMDL, PAYUOHATUIUPYIOWUE BbIYUCTIEHUs, NpUodpecmu
NPUBLIYKY KOHMPOIUPOBAMb BbIYUCTIEHUS, bIOUPASL NOOX0OAWULL OISl CUMYAYUU CNOCOD.
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JlelicTBUTEILHBIE YHCJIA

BeinnyckHHK HayduTes:

* HCIIOJIb30BATh HAYAIILHBIC MPEICTABICHUS O MHOXKECTBE JICHCTBUTEIBHBIX YUCEIT;

* ONIEPUPOBATH MOHATUEM KBAJAPATHOTO KOPHS, IPUMEHSITH €T0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603modrcHocms.

* pazéumes NpeocmasieHue O Yucie U YUCI0BbIX CUCMEeMAX Om HAMYPALbHLIX 00
OeticmeumenbHulX Yuces; 0 poau GblYUCTIeHUL 8 NPAKMUKE,

* pazéumev U yenyoums 3HAHUA O OECAMUYHOU 3anuUcU OeucmeUmenbHblX Yuce
(nepuoduueckue u Henepuoouseckue Opoous.

HN3mepenus, npudInKeHUs1, OLEHKH

BrinmyckHuK HayduTCs:

* HCTOJIb30BaTh B XOJI€ PEIICHHS 3a7ad DJIEMEHTAPHBIE MPEJICTABICHHUS, CBA3aHHBIC C
MPUOIMKEHHBIMU 3HAYCHUSIMH BEJIMYUH.

Buinycknux nonyuum 6o3mosrcHocms:

* NOHAMb, UYMO YUCN08ble OaHHble, KOMOpble UCNONb3VIOMCA O XAPAKMEPUCMUKU
00beKmMo8 OKpyHCaAouje2o Mupa, A6AAIMCA NPeUMyWecmeenHo NPUOIUNCEHHBIMU, YMO NO
3anucu NPUOTUNHCEHHBIX 3HAYCHUU, COOEPHCAUUXCS 8 UHDOPMAYUOHHBIX UCTOYHUKAX, MONCHO
Cyoums 0 NO2PeuHoOCmu NPUOIUIHCEHUS,

* NOHAMb, YMO NOSPEUWHOCb Pe3VIbMama BblYUCIeHUL 00NHCHA OblMb cousMepuma ¢
NO2PEeUHOCMbIO UCXOOHBIX OAHHBIX.

AJiredpanueckue BbIpaKeHUs!

BBITyCKHUK HAy9UTCS:

* OIICPUPOBATh MOHATHAMHU «TOXKIECTBO», «TOXKICCTBEHHOE MPEOOpa30BaHME), PEIIaTh
3a/1auu, cojepxaiire OyKBeHHBIC TaHHbIE; paboTaTh C OPMYyIIaMH;

* BBITIOJIHATh ~ TIPe0Opa30BaHUsl  BBIPAKEHHH, COJCPKAINIUX CTEIEHH C  IEJIBIMH
MOKa3aTeIsIMU U KBaJ[paTHbIC KOPHH,

* BBITIOJTHSTh TOX/IECTBEHHBIC MPEOOpa30BaHUsI PALMOHAIBHBIX BHIPAKCHUI HAa OCHOBE
MPaBHJI ICHCTBHUI HaJl MHOTOWICHAMH H areOpandecKuMH JpoOsIMu;

* BBITIOJTHSTH PA3JIOKEHHE MHOTOYICHOB HA MHOXKHUTEIIH.

Buinycknux nonyuum 603modicHocme Hayuumscs:

* 8BINOIHAMb MHO20UWAL08blE NPeoOPA308AHUS PAYUOHANLHLIX BbIPANCEHUL, NPUMEHSS
WUPOKULL HAOOP Cnocob08 U NPUEMO8,

* IPUMEHAMb MOACOECHEEHHble NPeoOpa308anusi O peuleHus 3a0ay U3 pPaziuyHbIxX
pasoenoé Kypca (Hanpumep, Ons HAXONCOEHUSI HAUOONbULE2O/HAUMEHb-ULE2O0  3HAYEHUs.
BbIPAICEHUS).

YpaBHeHus

BoinyckHUK HAy4YUTCS:

* pelath OCHOBHBIE BHJbI PAllMOHAIBHBIX YPAaBHEHHH C OJHOM MEepEeMEHHOW, CHCTEMBbI
JBYX YPaBHEHUU C JBYMS IEPEMEHHBIMHU;

* IOHUMAaTh YPaBHEHUE KaK BaXKHEHIIYI0O MATEMaTHYECKYI0 MOJIENb IS ONUCAHUS U
M3YYEHHUS Pa3HOOOpA3HBIX pEaNbHBIX CHUTYAIlMi, periarh TEKCTOBBIE 3a/laud alreOpandecKum
METOJI0M;

* IPUMEHATh  TpaduyecKue  MpeACTaBIeHUS s HWCCIENOBAaHUS  ypaBHEHUH,
WCCIEAOBaHUs U PELLICHUS CUCTEM YPABHEHUH C JBYMs IEPEMEHHBIMHU.

Buvinycknux nonyuum 603modxicHocmby:.

* 061a0emb  CNeYuanbHeIMU NPUEMAMU  peuleHUus YPAGHEeHUll U CUcmem YpPaeHeHull,
VBEPEHHO NPUMEHAMb annapam YpPAasHeHull Oasi peuleHusi pasHOOOpA3HbIX 3a0ay U3
MAmemMamuKu, CMe#CHbIX NPeOMemos, NPAKMUKU,
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* npumenaAms epaguyeckue npeoCmasieHus Oas UCCIe008aHUs YPAGHEHUN, CUCmeM
VpasHeHu, cooepircawux OykeenHvle Kodphuyuenmaol.

HepaBencrBa

BeinyckHHK Hay4duTes:

* IOHUMaTh U IPUMEHATh TEPMUHOJIOTHUIO U CHUMBOJIMKY, CBSI3aHHBIE C OTHOILIEHUEM
HEPABEHCTBA, CBOMCTBA YHCIOBBIX HEPABEHCTB;

* pemiaTh JIMHEHHBIE HEPABEHCTBA C OJHOM INEPEMEHHOW M MX CHUCTEMBI; pPEIaTh
KBaJ[paTHbIC HEPABEHCTBA C ONOPO Ha Ipa@UUECKUe MPEICTABICHUS;

* IPUMEHATH annapar HEpaBeHCTB MUl PEIICHMS 3a4a4 U3 Pa3IMYHbIX Pa3IeloB Kypca.

Buinycknux nonyuum 603mMO0ACHOCMb HAYYUMBCAL

* PA3HOOOPA3HbIM NPUEMAM  OOKA3AMENbCMBd HEPAGeHCMS, V8EPEHHO NPUMEHSMb
annapam HepageHcme Ol peuleHuss pasHOOoOPA3HbIX MAMeMamuyeckux 3a0aiy u 3a0ay u3
CMEXNCHBIX NPeOMemo8, NPAKMUKU,

* npumeHAms epaguueckue npeocmasgnenus OJs UCCIe008aHUsl HEePABEHCMS, CUCHEM
HepaseHcma, cooepaicaujux OyKeeHHble KOIphuyuenmol.

OcHoBHbIE NOHATHS. UK c/10BbIEe PYHKIIUH

BEITyCKHUK HAy9UTCS:

* MOHMMAaTh H WCIOJB30BaTh (PYHKIMOHAIBHBIE TIOHSATHS W S3BIK  (TEPMHHBL,
CUMBOJIMYECKHE 0003HAUEHUS);

* CTpOUTHh TpadUKH DIEMEHTAapHBIX (YHKIMI, HCCIEe0OBaTh CBOWCTBA UYHCIIOBBIX
(GyHKIMI Ha OCHOBE U3Y4EHHUS NMOBEJEHUS UX I'paduKOB;

* MOHUMAaTh (YHKIHMIO KaK Ba)KHEHIIYI0O MAaTeMaTH4eCcKyl0 MOJeNb Uil OIMUCAHUS
MIPOLIECCOB U SIBJICHUM OKPYKAIOLIEro MUPA, MPUMEHATh PYHKIIMOHAIBHBIN S3BIK JJIs1 ONKUCAHUS
Y UCCIIEJOBaHMSI 3aBUCUMOCTEN MEX Ty (PU3MUECKUMU BETUYUHAMHU.

Buvinyckuuk nonyuum 603Mo#CHOCMb HAYYUMBCSL.

* 1POBOOUMb UCCIEO08AHUS, CEA3AHHbIE C U3VYEHUEM C8OUCME (DYHKYUL, 8 MOM Yucie ¢
UCNONIL308AHUEM KOMNbIOMEPA, HA OCHO8e 2pauko8 u3yyeHHwvlX GyHKyuli cmpoums 0Oonee
CR0JICHblE 2paghuKku (KYyCcouHO-3a0aHHble, C «BLIKOJOMBIMUY MOYKAMU U M. N.);

* UCNONIBL308AMb PYHKYUOHATIbHBIE NPEeOCMABNIeHUs U C8OUCMBA (DYHKYU OJisi peuleHus
MamemMamuyecKux 3a0ay U3 paziuiHslx pazoenos Kypcd.

YucJjioBbIE MOCTIE0BATEIHLHOCTH

BBITYCKHUK HAY4UTCS:

* IOHUMAaTh M HCIOJb30BaTh SI3bIK IOCIIEIOBATEIILHOCTEH (TEPMUHBI, CHMBOJIMYCCKHE
0003HaYCHHS);

* IPUMEHSATH (OPMYJIbI, CBSI3aHHBIC ¢ apU(DMETHUECKON U TEOMETPHUYECKON TIPOTpeccueii,
U anmapart, copMUPOBaHHBIN NIPU U3YYCHHUH JIPYTHX Pa3JIENIOB Kypca, K PEIICHHIO 3a/1a4, B TOM
YHCIIe ¢ KOHTEKCTOM U3 PEeabHOM JKU3HU.

Buinycknux nonyuum 603modicHoCmb HAYHUMbCL.

* peuiams KOMOUHUPOBAHHbBIE 3A0a4u ¢ NPUMEHEHUeM QOpPMYNL N-20 YlieHd U CYMMbl
nepevixX N YNeHO8 aApUpMemuyeckol U 2eoMempuieckoll npocpeccui, NPUMEeHsisi npu Mom
annapam ypasHeHull U HepaeeHCms,

* NOHUMAMb  APUPMEMUYECKVIO U 2eOMEMPUUECKVI0  NpPOSPeccuto Kak — (yHKyuu
HamypaibHo2o apeyMenma, CesA3bl6amb aApUGMEemuyecKyro npoepeccuio ¢ TUHEUHbIM POCHOM,
2e0MEeMPUYECKYI0 — C IKCNOHEHYUATLHIM POCHIOM.

OnucarejbHas CTATHCTHKA

BLIHyCKHI/IK HAaY4YUTCAd HCIIOJIb30BATH HpOCTCfIIJ.IPIG CITIOCOOBI MNpEACTaBJICHUA W aHaJIM3a
CTaTUCTUYCCKUX JaHHBIX.
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Buinyckuux nonyuum 603mMoicHOCmb npuobpecmu nepeoHauaIbHblll ONblm OPaHU3aAyUU
cOopa OamHbIX Npu NPogedeHUU onpoca oOWECmE8eHHO20 MHEHUs, OCYWeCMmeEIamb UX aHalu3,
npeocmasiims pe3yibmamsl ONPoca 8 8uoe madauysl, OUACPAMMUL.

Cayuaiinble COOBITHSI M BEPOSITHOCTD

BBINYCKHUK HAYYUTCSI HAXOAWTh OTHOCHUTEIILHYIO YaCTOTY W BEPOSATHOCTH CIIy4alHOTO
COOBITHSL.

Buoinycknux  nomyuum  603moxcnocms  npuobpecmu  Onvlm  NPOGEOCHUsT  CAYYAUHBIX
IKCNEPUMEHMOB, 8 MOM YUCLE C NOMOUbIO: KOMNLIOMEPHO20 MOOCIUPOSAHUS, UHIMEPRpemayuu
UX pe3yibmamos.

KomOunaTopuxka

BrinmyckHUK HayduTCs pemath KOMOMHATOPHBIC 33/1a4M HA HAXO0XKJICHUE YnCciia 00bEKTOB
WU KOMOWHAITWH.

Buinycknux nonyuum eozmosrcnocmeo

* yenyoums U pazeumv npeocmasieHus O NPOCMPAHCHMEEHHBIX 2e0MempPUiecKux
Queypax;

* HAYUUMbCA  NPUMEHAMb NOHAMUE PA3GEPMKU  ON  BbINOJAHEHUS NPAKMUYECKUX
pacyémoa.

I'eomeTpuyeckue purypbi

BBITTyCKHHUK HAyIUTCS:

* ITOJIH30BATHCS S3BIKOM T€OMETPHH JIJISI OTIUCAHUS MPEAMETOB OKPYXKAIOIIETO MHpa U UX
B3aMMHOTO PaCIIOJIOKEHHS,

* pacro3HaBaTh W M300paXkaTh Ha YEPTEKaxX U PUCYHKAX TEOMETPHUECKUE (PUTYPHI B UX
KOH(UTYpAINH;

* HAXO/IUTh 3HAYCHUS JUTMH JIMHEHHBIX JIEMEHTOB (PUTYp W WX OTHOIICHUS, TPaTyCHYIO
Mepy yriaoB oT 0° mo 180°, mpumMeHsisi omnpeaesieHHs, CBOWCTBA M TMPHU3HAKH (PUTYp M HX
AJIEMEHTOB, OTHOIIEHUs1 (Guryp (paBeHCTBO, MOJAOOME, CUMMETPHHU, MOBOPOT, MapalICIIbHBINA
MepPEeHOC);

* OIICPUPOBATh C HAYAIBHBIMH MMOHSATHSAMU TPUTOHOMETPHU M BBITIOJHATH YJIEMEHTAPHBIE
orepanuy HaJl GYHKIUSIMH YTJIOB;

* pemaTh 3aJaud Ha JJ0Ka3aTejbCTBO, ONMHPAsCh HA HM3YYCHHBIC CBOWCTBA (QUTYp U
OTHOIICHUH MEX/Ty HUIMH U TIPUMCHSISI U3yYCHHBIC METO/IbI JOKA3aTEIbCTB;

e pemaTh HECJOXHBIE 33Ja4dl HA IOCTPOCHHE, TPHUMEHSS OCHOBHBIC aAJTOPHUTMBI
MOCTPOCHHMSI C TIOMOIIBIO [IUPKYJISI M JTMHCHKH;

* pemaTh MPOCTEHIINE TUIAHUMETPHUSCKUE 3a/1a41 B TIPOCTPAHCTBE.

Buinycknux nonyuum 603modcnocme:.

* 061a0eMb Memooamu peueHus 3a0ay Ha BbIYUCAEHUS U 0OKA3AMeabCmed: MemoooM
om NPOMUBHO20, MemoOOM NO00OUs, MemooomM nepebopa 6apuaHmos U MemoooM
2e0MempUYECKUX MeCm mouex;

* npuobpecmu Onvim NPUMEHEHUs. AleeOPauecKko20 U mpuUeOHOMempUYecKoeo annapama
U uoetl OBUINCEHUS NPU PEULeHUU 2eOMEeMPULeCKUX 3a0ay;

* 0871a0emb MPAOUYUOHHOU CXeMOU peulenust 3a0ay Ha NOCMPOeHUe ¢ NOMOWbIO YUPKY IS
U TUHEUKU. AHAU3, NOCMPOEHUEe, OOKA3AMENLCMBO U UCCIe008AHUE,

* HAYUUMbCSL peams 3a0aiyu HA NOCMPOeHUue MemoodOM 2eoOMEempUYecKko20 Mecma
mouex u Memooom noooous;

* npuobpecmu onvim UCCLE008AHUS CEOUCME NIAHUMEMPUUECKUX Dueyp ¢ NOMOWbIO
KOMNbIOMEPHBIX NPOSPAMM,

* npuobpecmu  onvim  BbINOJHEHUs NPoekmos no memam  «l eomempuueckue
npeobpaszosanusi Ha niockocmu», «llocmpoerue ompe3kos no popmyne».
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N3mepenne reoMeTpu4ecKUX BeJIHYHH

BeinyckHHK HayduTes:

* HCII0JIb30BaTh CBOMCTBA U3MEPEHHUS JUIMH, IUIOIIAJEH U YIJIOB IPU PELICHUH 337ay Ha
HAXO0XECHUE JJIMHBI OTPE3KA, JJIMHBI OKPYXHOCTH, JJIMHBI 1yTH OKPYKHOCTH, TPaJyCHOW MEpPbI
yria,

* BBIYUCIIATh IUIOIAAU TPEYroJIbHUKOB, MPSAMOYTOJIbHUKOB, Iapaiie]orpaMM-MOB,
Tpamneuui, KpyroB 1 CEKTOpPOB;

* BBIYUCIIATD JUIMHY OKPYXHOCTH, JJIMHY JYT'H OKPY>KHOCTH;

* BEIYMCIIATD JUTMHBI JIMHEHHBIX 3JFMEHTOB (UTYp M WX YIJIBI, HCIOJB3Ys (HOPMYIIbI
JUTUHBI OKPYXXHOCTH | JUTUHBI JIyTH OKPYXHOCTH, (POpMYIIBI TUTOMaAeH Guryp;

* pemaTh 3aJa4u Ha J0Ka3aTelIbCTBO C MCIOJIb30BaHHEM (DOPMYI JUIMHBI OKPYKHOCTH H
JUIMHBI IyTU OKPYKHOCTH, GOpMyI IIomanei guryp;

* pemath NpakTUYECKHe 3a7aud, CBA3aHHbIE C HAXOXKJIEHUEM T'€OMETPUUYECKUX BEIUYUH
(Mcnonb3ys NMpu HEOOXOAUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEJICTBA).

Buinycknux nonyuum 603MOHCHOCMb HAYYUMbCA.

* BLIYUCTAMb NIOWAOU PU2YP, COCMABNEHHbIX U3 OBYX UNU DONee NPsAMOY20NbHUKOS,
napanneniocpammos, mpeyeoibHUKos, Kpy2a u cekmopa,

* BLIYUCTAMb NAOWAOU MHO20Y20NbHUKOS, UCHONb3YS OMHOUWEHUS DPABHOBETUKOCMU U
PABHOCOCMABIEHHOCMUL;

* NpUMEHAMb aneedpaudecKuli U Mmpu2oOHOMEMpUIeCKUti annapam u uoeu O8UICeHUs npu
peweHuu 3a0ay Ha 8blYUCIeHIe NI0Waoeti MHO20Y20IbHUKOG.

Koopaunartsi

BBITTyCKHHK HAyIUTCS:

* BBIYUCIIATH JUIMHY OTpe3Ka M0 KOOpJIWHATaM €ro KOHIIOB; BBIYHMCIATH KOOPIUHATHI
CepeIMHBI OTPE3Ka;

* MCITOJIB30BAaTh KOOPUHATHBIA METO/T JIJIsl H3yYCHUS CBOMCTB MPSAMBIX H OKPYKHOCTEH.

Bolnyckuux nomyuum 603MoHCHOCMb.

* 081a0emb  KOOPOUHAMHBLIM —~ MEmOoOOM  pelleHus 3a0ay Ha  BbIYUCTIeHUSs U
0oKazamelbCcmed,

* npuoOpecmu OnvIM UCHOIL308AHUSL KOMILIOMEPHBIX NPOSPAMM 05l AHANU3A YACHHbIX
CIIyuaes 83auUMHO20 PACNOJIONCEHUSL OKPYHCHOCMEN U NPSIMbIX,

* npuobpecmu onvim GbINOAHEHUs. NPOEeKMo8 Ha memy <lIpumenenue KOOPOUHAMHO20
Memooa npu peuieHuu 3a0a4 Ha 8bIYUCTeHUSL U 00KA3AMeNlbCMEa.

BekTopsl

BBINYCKHUK HAY4UTCS:

* OIICPUPOBATh C BEKTOpPAMH: HAaXOJUTh CYMMY M Pa3HOCTb JBYX BEKTOPOB, 3aJaHHBIX
TCOMETPHYUCCKH, HAXOAUTh BEKTOP, PaBHBIN ITPOM3BEICHHUIO 33JAHHOIO BEKTOPa Ha YHCIIO;

* HAXOJUTh IS BEKTOPOB, 3aJaHHBIX KOOPJMHATAMM: JUIMHY BEKTOPA, KOOPIUHATHI
CYMMBI U Pa3HOCTH JBYX M 0oJiee BEKTOPOB, KOOPJIUHATHI MPOU3BEICHUS BEKTOpa HA YHCIIO,
MPUMEHSST TPU HEOOXOJMMOCTH COUYETATENbHBIM, MEePEeMECTUTENbHBIA U paclpeleTuTeIbHbIN
3aKOHEI;

* BBIYUCIIATh CKAJISAPHOE MPOU3BEJICHUE BEKTOPOB, HAXOAUTH YTOJ MEXAYy BEKTOpamH,
yCTaHABIUBATh MEPIECHIUKYISIPHOCTD MPSIMBIX.

Buinycknux nonyuum 603moxicHocmy.

* 081a0emb  BEKMOPHLIM ~ MemoOoM Ol peuleHus 3a0aiy HA  BbIYUCIEHUS U
0oKazamenpcmed,

* npuobpecmu  OnvIM GbINOJHEHUS NPOEKMO8 HA MmMeMy <HPUMEHEeHUe BeKMOPHO20
Memooa npu peuieHuU 3a0ay Ha 8bIYUCTEeHUS U 00KA3AMeNlbCmea.
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TpeﬁoBaHl/lﬂ K YPOBHIO MMOATOTOBKH BBIIYCKHUKOB

B pesynbraTe uzydyeHus kypca MaTeMaTUKH YYCHUK JIOJDKEH 3HATH/ MOHUMATD !

. CYIICCTBO IMOHATHA MAaTCMAaTUUCCKOI'0 JOKa3aTC/IbCTBA, IPUMEPBI J10KAa3aTCIILCTB,

. CYLIECTBO IOHATHS aJTOPUTMAa; IIPUBOJAUTE IIPUMEPEL AITOPUTMOB;

- KaK MCIOJb3YIOTCS MaTeMaTudeckue (GopMysbl, YpaBHEHUS U HEPAaBEHCTBA;
MMPUMCEPLI UX NPUMCHCHUA IJId PCIICHHUA MAaTCMAaTUYCCKUX U IIPAKTUYCCKHUX 3a1aY;

. KaKk MAaTCMAaTUYCCKU OIPCACIICHHBIC (1)yHKIII/II/I MOTI'yT OIIMCbhIBAaTh PCAJIbHBLIC
3aBUCUMOCTH; IPUBOAUTD ITPUMEPLI TAKOT'O*OITMCAHU S ;

- KaK MOTPEOHOCTH MPAKTUKU MIPUBEI MAaTEMaTHYECKYI0 HAYKy K HEOOXOIUMOCTH
paciIupCHUA MMOHATHA YHCJIa,

. BEpPOSITHOCTHBIM XapakTep MHOTMX 3aKOHOMEPHOCTEH OKpYXalollero Mupa;
IMPUMEPBI CTATUCTUYCCKUX SaKOHOMepHOCTeﬁ " BBIBOIOB,

- KaKum o6pa30M recoMEeTprsa BO3HUKIIA M3 IPAKTHUYCCKUX 3adad 3CEMIICMCPUS,
IMPUMEPBI TCOMETPUUCCKUX 00BEKTOB U YTBep)KI[CHI/Iﬁ 0 HUX, BAJKHBIX IJIA IPAKTHUKHU,

. CMBICII HJICANN3aLHH, MTO3BOJISAIOLIEH pemars 3a/1a4u peanbHOI

HCfICTBI/ITCJ'IBHOCTPI MaTEMaTUYCCKMUMU MCTOAaMH, IPHUMEPLI OIHI/I6OK, BO3HHUKAOOUX IIpH
nacajau3anuu.

Apudmernka

Ymerh

= BBITIOJTHATE YCTHO apu(METHYECKUE JCHCTBUS: CIIOKEHUE U BBIYMTAHUE
JIBY3HAYHBIX YHCEN U NECATUYHBIX OpOoOei ¢ IByMS 3HaKaMH, YMHOXEHHE OJHO3HAYHBIX YHUCE,
aprupMETHUYECKUE OIepalui ¢ OOBIKHOBEHHBIMH JIPOOSMH C OJHO3HAYHBIM 3HAMEHATENeM W
YHUCIUTEIEM;

= MepeXouTh OT OJHOW (OpMBI 3amMch YWCed K JPYyroi, MPEICTaBIATH
JECATUYHYIO IpOoOb B BUJE OOBIKHOBEHHOW M B MPOCTEHIIMX CIydasXx OOBIKHOBEHHYIO B BHJIC
JECATUYHOM, MPOIICHTHI - B BUJE APOoOU U ApOoOh — B BHJIC MPOIICHTOB; 3aITUCHIBATH OOJIBIIKE H
MaJible YHCJIa C UCIIOJb30BaHMUEM IIENIbIX CTEIICHEH IECATKH,

. BBITIOJTHATH apU(METUUECKHUE ACHCTBUSA C PAllMOHATILHBIMUA YHCIIaMU, CPABHUBATh
palMOHAJIbHBIE U IEUCTBUTEJIBHBIE YUCIIA; HAXOUTh B HECJIOKHBIX CIIydasiX 3HAUEHUs CTEIECHEN
C LIETIBIMU MOKA3aTeJISIMUA U KOPHEH; HAXOIUTh 3HAUYCHUS] YUCIIOBBIX BBIPAKCHUMN;

. OKPYIJISITh IENIbIC YUCIIA B IECATUYHBIC IPOOH, HAXOIUTh MPUOIM)KEHHBIE YHCIIA C
HEJIOCTAaTKOM U C U30BITKOM, BBITIOJTHATh OIICHKY YUCIIOBBIX BRIPOKCHHIA;

. M0JIb30BaTbCSl OCHOBHBIMU €IMHMIIAMH JIJIMHBI, MacChbl, BPEMEHHU, CKOPOCTH,
wionaau, oobema; BeIpaxkarb 0oJiee KpyImHbIE €AMHULIBI uepe3 Oosiee MeIKue 1 Ha000PoT;

. pemarh TEKCTOBBIE 3aJlayd, BKJIIOYAsl 3a/Jaud, CBA3AHHBIE C OTHOIICHHUEM U C
MPOTIOPIIMOHATBHOCTBIO BEJTMYHH, IPOOSMH U MPOIICHTAMHU;

HCNO0JIb30BATH NPUOOPETEHHbIC 3HAHUSA U YMEHHUS B IPAKTUYECKOM 1eSITeJIbHOCTH U
NOBCEIHEBHOM KU3HM IJIf:

. pelIeHUs] HECJOXKHBIX TMPAKTUYECKUX PpACUETHBIX 3aJad, B TOM 4YHCJIE C
MCI0JIb30BaHMEM TTPU HEOOXOIMMOCTH CIIPABOYHBIX MATEPUAJIOB, KAIBKYIATOPA, KOMIIBIOTEPA;

= YCTHOM NPUKUJKK U OLEHKH pe3yJbTaTa BBIUMCICHUMN; MPOBEPKH pe3yJbTara
BBIYUCIIEHUS, C UCTIOJIB30BAHUEM PA3IMUHBIX IPUEMOB;

= MHTEpIpETALNI pEe3yNbTaTOB pEIIEHUS 3aJad C Yy4YeTOM OrpaHUYEHUH,
CBSI3aHHBIX C pEaIbHBIMH CBOMCTBAMU PACCMAaTPUBAEMBIX IIPOLIECCOB U SABJICHUI.

Auredpa

YMmeth

. COCTaBIATh OYKBEHHBIE BBIpOKEHUS W (HOPMYIBI TIO YCIOBHUSM 3a7ay;
OCYIIECTBIISITh B BBIPOKEHHUSIX W (POPMYIaX YHUCIOBBIE TIOJCTAHOBKH U  BBHINIOJTHATH
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COOTBETCTBYIOIIME BBIUMCIICHUS, OCYLLECTBJIATH IMOJCTAaHOBKY OJHOIO BBIPAXEHUSI B APYIOE;
BbIpakaTh U3 GOPMYJI OJIHY NIEPEMEHHYIO Yepe3 OCTAIbHBIC;

. BBIIIOJIHATh OCHOBHBIE JEHCTBHSI CO CTENEHSAMU C ILEJIbIMH II0Ka3aTelsiMH, C
MHOTOWICHAMH M C ajreOpandecKuMH JApOOsSMH; BBIIOJIHATH PA3JI0KEHUE MHOTOWIEHOB Ha
MHO>KUTEJIH; BHITIOJHATH TOXK/IECTBEHHbIE TPE0OPa30BaHUS PAIUOHAIBHBIX BHIPAKEHU;

. NPUMEHSTh CBOWCTBAa apu(METHUYECKHX KBAJAPATHBIX KOPHEH ISl BBIUYMCIICHUS
3HaYEHUH U peoOpa3oBaHU YMCIOBBIX BBIPAXKEHUH, COJIEPKAIMX KBAaPAaTHbIE KOPHHU;

. pelmiaTe JIMHEHHBbIE, KBAJApPAaTHbIE YPAaBHEHUS W PalMOHAJIbHBIE YpPaBHEHMS,
CBOJAILIIMECS K HUM, CUCTEMBI JIBYX JINHEWHBIX YPAaBHEHUM U HECIIO)KHBIE HEIIMHEWHBIEC CUCTEMBI;

= peumiaTh JMHEMHBIE W KBAJpPATHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOW U X
CUCTEMBI;

. pemarb TEKCTOBBIE 3aJaud  anreOpanyeckuM METOJIOM, WHTEpHpeTUPOBATh
MIOJIyYEHHBIH pe3yabTaT, IPOBOIUTH OTOOP pEelIeHN, UCX0As U3 POPMYIUPOBKHU 3a/1auH;

= n300paxkaTh YnciIa TOYKaMHU Ha KOOPJMHATHOM MpsAMOii;

. OIIPENEeNATh KOOPAMHATA TOYKH IUIOCKOCTH, CTPOWUTH TOYKH C 3aJaHHBIMH
KOOpJIMHATaAMM; U300pakaTh MHOXKECTBO PELLIEHUH JINHEHHOTO HEPaBEHCTBA;

. pacrno3HaBaTh apu(pMEeTHYECKHUE U TE€OMETPUUECKHE MPOTPECCUH; PeIaTh 3a1a4u
C MpUMeHeHHeM (OpMYIIbl OOIIEro WieHa U CyMMbl HECKOJIBKHX MEPBbIX YIECHOB;

. HaXOJUTh 3HaUEHUs (PYHKLNHU, 3aJaHHON QOopMynoii, Tadnuiel, rpaduKkoMm 1o ee

apryMeHTy; HaXOJWTh 3HAYCHHE apryMeHTa 10 3HAUCHWIO0 (PYHKIWH, 3aJaHHOHN TpaduKoM WM
TaOJIHIEN;

. OTIpENeNIATh CBOMCTBA (YHKIMM 10 ee rpaduky; NPUMEHSTHh TpadudecKue
MIpe/ICTaBJICHUS] IPU PEUICHUH YPaBHEHUH, CUCTEM, HEPABEHCTB;
. OINMCBIBATH CBOMCTBA U3YYEHHBIX (DYHKIIMH, CTPOUTH UX TpaPUKH

HCNOJIb30BATH NMPHOOPETEHHbIE 3HAHUS U YMEHHs B PAKTHYECKOMH 1esiTeJIbHOCTH U
NOBCEIHEBHOM KU3HM JIA:

= BBITIOJTHEHUSI pacyeToB MO (OpMysIaM, cocTaBieHHe (OPMYII, BBIpAKAIOIIUX
3aBUCUMOCTh M@Ky PETbHBIMHU BEIMYMHAMU; HAXOXJICHUS HY>KHOU (POPMYJIBI B CIPABOYHBIX
Marepuana;

. MOJEJIIMPOBAHNE IPAKTUYECKUX CHUTyalMd M HCCIENOBAaHUSA IOCTPOEHHBIX
MoJeJiel C UCI0JIb30BAHUEM ammapara aireOpbl;

. OTHCAaHUA 3aBUCUMOCTEN Mex Ay PU3NYECKUMH BEIMUYMHAMU COOTBETCTBYIOIIUMU
dbopMynaMu IpH UCCIEI0OBAHUU HECTIOKHBIX MPAKTUYECKUX CUTYALINIA;

. UHTEpIIpETaluy IpaUKOB pealbHbIX 3aBUCUMOCTEH MEXIy BEIIMYUHAMH.

I'eomeTpusn

YMmernb

. NOJIb30BAaThCd  IEOMETPUYECKUM  SI3BIKOM  JUIA  OINKCAaHUS  MPEIMETOB
OKPYXAaIOLIEro MUPA;

. pacro3HaBaTh reoMeTprueckue (GUrypbl, pa3inyaTh UX B3aUMHOE PacMOJIOKEHHE,

. n300pakaTb reOMETpUYECKHE (PUTYPHI; BBHITIOIHATH YEPTEKH MO YCIOBHIO 3a7ady;
OCYILIECTBIATH IpeoOpazoBanue Guryp;

= pacro3HaBaTh Ha yepTeXaxX, MOJEISIX U B OKpYKaroleld 00CTaHOBKE OCHOBHBIE
MIPOCTPAHCTBEHHBIE TeTa, U300paxaTh HX;

= B MPOCTEUIINX CIy4asiX CTPOUTh CEYEHUS U Pa3BEPTKU IPOCTPAHCTBEHHBIX TE;

= IIPOBOJUTH OIEPALMH HAJl BEKTOPAMHU, BBIYUCIIITE JUIMHY U KOOPJAWHATHI BEKTOPA,
YTOJI MEK]1Y BEKTOPaMU;

. BBIYHCIISATh 3HAYCHUS TEOMETPUYECKUX BEIMYMH (IJIUH, YIJIOB, IUIOIIAJEH,

06'LCMOB); B TOM 4YHUCJIC: IJIA YTJIOB OT 00 0 1800 ONpCACIIAThL 3HAYCHUA TPUTOHOMETPUUCCKUX
(bYHKL[I/Iﬁ IO 3a/IaHHBIM 3HAYCHUAM YTJIOB; HAXOAUTH 3HAUCHUSA TPUTOHOMCTPUICCKHUX (I)YHKLII/II‘;I
0 3HAYEHHIO OJHON H3 HHUX, HAXOOWUTBb CTOPOHBI, YIJIbI W IJIOH[aAW TPCYTrOJbHUKOB, IJIMHBI
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JIOMaHBIX, AYT OKpPYXHOCTH, IUIOIIAJACH OCHOBHBIX T€OMETpUYecKux ¢uryp u ¢uryp,
COCTaBJICHHBIX U3 HUX;

. pemaTh reoMeTpUYecKHue 33Ja4d ONMHPasiCh HAa W3YyYEHHBIE CBOWCTBA (UTYp H
OTHOIIEHUH MEXJTy HHMMM, IPUMEHSS JOIOJHHUTEIbHbIE IOCTPOCHUS, aNreOpanyeckui Hu
TPUTOHOMETPUUECKUI anmnapar, CoOoOpakeHUs CUMMETPUN;

. IIPOBOJIUTH JIOKA3aTEJIbHBIE DPACCYXKACHUS IPU PEUICHUU 3a/1ad, WCIOJb3Ys
U3BECTHBIE TEOPEMBI, 0OHAPYKUBasi BOSMOXKHOCTH JJISl UX UCIOJIb30BaHUS;
. pemaThs IpocTeUIne INIAHUMETPUYECKHE 3a1a41 B IIPOCTPAHCTBE;

HCIIO0JIB30BATDb l'[pHOﬁpeTeHHI)Ie SHAHUSA U YMCHUSA B HpaKTH‘JCCKOﬁ ACHATECJIbHOCTH U
MOBCETHEBHOM KU3HHU IJIA:

. OTIMCAHMS PEaTTbHBIX CUTYallUi Ha S3bIKE TEOMETPHU;

. pacyeToB, BKIFOYAIOIINX MPOCTEHIIINE TPUTOHOMETPHUYECKHIE (DOPMYIIBI;

. pelIeHs] TPHrOHOMETPHUYECKHUX 33134 C UCTI0JIB30BAHNEM TPHUTOHOMETPHH;

. peleHre TMPaKTHYECKUX 3a/ad, CBA3aHHBIX C HaXOXKICHHEMI€OMETPHUYECKUX
BEJIMYUH (UCTIONB3YsI IPH HEOOXOJMMOCTH CIIPAaBOYHUKH M TEXHUYECKUE CPENICTBA);

. MOCTPOEHHE T€OMETPHUUECKUMH WHCTPYMEHTaMHU (JIMHEWKa, YroJdbHHK, IUPKYIIb,
TPaHCIIOPTHUP).

DJIeMEHTBI JIOTUKH, KOMOMHATOPUKH, CTATUCTUKHU U TEOPUHU BEPOSITHOCTEH

Ymerb

. [IpoBOANTE HECIOKHBIE JTOKA3aTENbCTBA, MOJIy4aTh IMPOCTEUIINE CIECACTBUSA U3
W3BECTHBIX WJIM DaHEE IOJYYEHHBIX YTBEPXKICHUM, OLICHUBATh JIOTUYECKYK) IPaBUIBHOCTH
pacCyKJIeHUI, HUCII0Ib30BATh MPUMEPHI IS MJUTFOCTPALIMKA U KOHTPIIPUMEPHI 111 OIIPOBEPK CHUSI
YTBEPKJICHHUI;

. W3BIIEKaTh HWH(POPMAILMIO, MPEICTABICHHYI0 B Ta0iMIax, Ha JguarpaMmax,
rpaduKkax; COCTaBIATh TAOJIHUIIBI, CTPOUTH AHMArpaMMBbl U TpaduKH;

. pemaTh KOMOMHATOPHBIE 33/Ia4H ITyTEM CUCTEMAaTHYEeCKOTO rmepedopa BO3MOXKHBIX
BapHAHTOB U MCIIOJIb30BAaHHEM MIPAaBUJI YMHOXKCHUS;

. BBIUUCIIATH CPEJHUE 3HAYCHUS PE3yIbTaTOB H3MEPCHHUI;

. HAXOJIUTh YacTOTY COOBITHsSI, WCIIOJB3Ysl COOCTBEHHBIC HAOJIIOJICHUS TOTOBBIE
CTaTUCTHYECKHE JJAHHBIC,

. HAXOJIUTh BEPOSITHOCTU CIyYallHBIX COOBITHI B TPOCTECUIINX CITyYasiX;

HCNOJIb30BATH NPHOOPETEeHHbIEe 3HAHUS U YMEHHsI B TPAKTHYECKOMH 1esiTeJIbHOCTH U
NOBCEIHEBHOM KU3HM 1JIf:

. BBICTPAMBAHUS apTyYMEHTAIIMH ITPH JIOKA3aTEIbCTBE U B JHAJIOTE;

. pacrio3HaBaHMs JOTMYECKH HEKOPPEKTHBIX PACCYKICHHIA,

. 3alMCU MaTEMATUYCCKUX YTBEPKICHHH, T0KAa3aTeIbCTB;

. aHaliM3a pPEaJbHBIX YHCJIOBBIX JAHHBIX, MPEICTABICHHBIX B BHUIC IHArpPaMM,
rpaduKoB, TaOJIHII;

. pelieHusT TPAaKTUYEeCKUX 3a7ad B TIOBCEAHEBHOM U  mpodecCHOHATBLHOU

NeATeIbHOCTH C UCIOJIb30BaHUEM JICHCTBUI C YMCIIaMU, TPOLIEHTOB, JUIMH, IUIoIaieil, 00beMOoB,
BpPEMEHH, CKOPOCTH;

. pemieHuss y4eOHBIX M MPAaKTHYECKHX 3ajay, TPEOYIOUIMX CHUCTEMaTH4ecKOTro
nepebopa BapHaHTOB;
. CpaBHEHUS IIAHCOB HACTYILICHUS CIy4allHBIX COOBITHH, JUTS OILIEHKH BEPOSTHOCTH

CIlyyallHOro COOBITUSI B NPAKTUYECKUX CUTYyallUsX, COMOCTABICHHUS MOJENU C peaIbHOMN
CUTYaLIUEH;
. IIOHUMAaHHS CTATUCTUYECKUX YTBEPIKICHUMN.
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Copep:xaHue Kypca MaTeMaTHKHU 5-9 ki1accoB
Apugpmemuxa

HartypaabHble yncia

Pan narypanbHblx uncen. JlecsaTuuyHas 3amuch HaTypalbHbIX uucen. OkpyriieHue
HATYpaJIbHBIX YHCEIL.

Koopaunarsslii Jiyd.

CpaBHEeHHE HATypalbHBIX 4YHCel.+ CII0)KEHHE W BBIYUTAHWE HATYPAIbHBIX YHUCEI.
CBolicTBa CII0KEHHUS.

YMHOXEHHE W JelieHUue HaTypajdbHbIX 4ucen. CBolicTBa yMHOXeHHs. JleneHue c
octatkoM. CTeneHb Yucia ¢ HaTypajJbHbIM ITOKa3aTeIeM.

Jlenutenun W KpaTHble HaTypajdpHOTO 4Hciaa. Haubonbmuii oOmME  AeTUTelNb.
Haumensiiee o6miee kpatHoe. [Ipusnaku genumocty Ha 2, Ha 3, Ha 5, Ha 9, Ha 10.

[Ipocteie u cocraBHbIe Uncia. Pa3nojkeHue yncen Ha IPOCThIE MHOMKUTEIH.

Pemenue TekcTOBBIX 3a71a4 apu(PMETHUECKUMHU CIIOCOOAMH.

Apodu
OO6bikHOBEHHBIE NpoOu. OCHOBHOE CBOMCTBO ApoOu. Haxoxxaenue npobu oT yucia.

Haxoxnenne umcna 1o 3HaUYeHHIO ero apoOu. [lpaBunbHbIE W HENMpaBUJIBHBIE JIPOOH.
CMeniagHbIe YHCla.

CpaBHeHue 0OBIKHOBEHHBIX Jpo0Oel U cMellaHHbIX uncen. ApudmMernyeckue AeCTBUS C
O0OBIKHOBEHHBIMH JIPOOSIMH U CMEIIIAHHBIMHU YHCIIAMH.

Hecstuunbie npoou. CpaBHEHHE U OKPYTJICHUE JECATUYHBIX ApoOei. Apudmerndeckue
NEUCTBUSL C JECATUYHBIMH JpoOsimu. [Ipukuaku pesynbTratoB BblumcleHuid. [IpencraBnenue
JNECATUYHON NpoOuM B BHJIE OOBIKHOBEHHOM JpoOM M OOBIKHOBEHHOW B BHUJEC ECATHUYHOM.
beckoneunsie mepuoauvecKue aecATUYHBIC ApoOu. JlecsaTuuHoe nmpuOnmKkeHne 0ObIKHOBEHHON
poowu.

OtHomenne.  IlponeHTHOE OTHOIIEHUE ABYX uyucen. JleleHwe uucia B JaHHOM
OTHOILIEeHUH. MaciTa0.

[Tponopuus. OcHoBHOE CBOMCTBO mponopuuu. [Ipsimas n oOpaTHas POMOPIHUOHATIBHbIE
3aBHCHMOCTH.

[TponienTsl. HaxosxieHne npoueHToB oT ynciia. HaxoxaeHue yrciia mo ero mporeHTaMm.

Pemenne TeKCTOBBIX 3a7a4 apu(PMETHIECKUMU CITOCOOAMH.

PanuonajnHBIE YHCIA

[TonoxuTenbHbIe, OTpUIIATEIbHbBIC Yncaa U yucio 0.

[IpoTuBonoI0KHBIE yncHa. Moayib yuca.

enbie uucna. PamuonanbHble  uucina.  CpaBHEHHME — pallMOHAJIBHBIX — YHCEIN.
Apudmernueckue AEUCTBUS C palMOHATBHBIMHU uKciaMu. CBOWMCTBA CIOXEHHSI U YMHOKEHUS
palMOHAIBHBIX YHUCEIL.

Koopaunatnas npsimasi. KoopimHaTHas I0CKOCTb.

Beanuunnbl. 3aBMCHMOCTH MeK1Y BeJJMYNHAMM

EnuHune! AnuHbl, 101maam, o0beMa, Macchl, BpeMEHH, CKOPOCTH.

ITpumeps! 3aBucuMoOcTel Mexay BenuuumHamM. IIpencraBieHue 3aBUCUMOCTENH B BUAE
¢dopmyin. Beraucnenus no popmynam.

YucnoBbie 1 0yKBeHHbIE BbIPasKeHHUsA. Y PaBHEHUS

UucnoBele BBIpaXEHMs. 3HAUEHUE YUCIOBOTO BblpakeHus. llopsgok neiicTBuil B
YHCIIOBBIX BhIpakeHUsX. bykBeHHbIe BbIpaxkeHHs. Packpeitue ckoOok. IlogoOHbIe ciaraemsle,
MpUBECHUE IOJOOHBIX cllaraeMbiX. @OpPMYIIbI.
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VYpauenus. Kopenb ypaBHeHusi. OCHOBHbIE CBOMCTBA ypaBHEHUH. PereHue TekCTOBBIX
3a/1a4 C IIOMOIIBIO YPABHEHUN.

9J1eMeHTBI CTATUCTUKHU, BEPOATHOCTH. KOMﬁI/IHaTOPHLIe 3agadau

[IpencraBnenne JaHHBIX B BHJIE TAOJIUI, KPYrOBBIX M CTOJIOUATHIX JHArpaMM, rpaduKoB.

Cpennee apudmernueckoe. CpeqHee 3HaUCHUE BETHUUHBIL.

Caydaiinoe coobiTre. JJocToBEpHOE U HEBO3MOXKHOE COOBITHA. BeposTHOCTH Clry4aiiHOTO
coObITHsI. Perierre KOMOMHATOPHBIX 3a/1a9*

FQOMeTpI/I‘IeCKHe (l)l/ll"ypbl. I/I3Mepe1mﬂ reOMETPUYIECCKUX BEJINIUH

Otpesok. [loctpoenue orpeska. [[nuHa oTpeska, JomaHoi. M3Mepenue AIUHBI OTpe3Ka,
IIOCTPOCHUE OTPE3Ka 3a0aHHON JuIMHBL. [lepumerp MHOroyrosbHukKa. Ilnockocts. Ipsamas. Jlyq.

VYrou. Buasl yrinos. ['panycHas Mepa yria. Mi3mepeHnue u mocTpoeHHe YIJIOB € MTOMOIIBIO
TpaHCIOPTHPA.

[IpssmoyronsHuk. KBagpar. TpeyronbHuk. Buasl TpeyroabHUKOB. OKpYKHOCTh U KPYT.
JlnrHa okpyxHOCTH. YucCIo .

PaBenctBo ¢uryp. Ilonstue u cBoiictBa miuomaau. [lnomane npsMOyrojiibHUKA U
kBazpara. [Imomanes kpyra. Ock cuMMeTpUH QUTYPHI.

Harnsnuele npenacrtaBieHHs O  MPOCTPAHCTBEHHBIX — (QUrypax:  MPsSMOYTOJbHBIN
napajuienenunesn, KyO, HuUpaMuja, LUIMHAP, KOHyc, Imap, cdepa. I[lpumepsl pa3BepTok
MHOTOTPaHHUKOB, LWINHApa, KoHyca. [loHsaTue u cpoiictBa o0bema. OObeM HPSIMOYTOJILHOTO
napajuieyenumnesaa u Kyoa.

BsaumHoe pacnosioskeHue nByx npsmeix. [lepnenpukyispssie npsmeie. [lapamiensHbie
IIpsIMBIE.

OceBas 1 LICHTpabHAsl CHMMETPHH.

MarteMaTnKa B HCTOPHYECKOM Pa3BUTHH

Pumckas cucrema cuncnenus. [lozunmonnsie cucreMsl cuucienus. O6o3nauenue uudp B
Hpesneit Pycu. CrapunHbie Mepbl JUIMHBL. BBeneHne MeTpa Kak eAMHULIbI IJIMHbL. MeTpudeckast
cucrema mep B Poccun, B EBpomne. Mcropus ¢popmupoBaHus MaTeMaTHYECKUX CUMBOJIOB. [[po6u
B BaBunone, Erunte, Pume, Ha Pycu. OTkpbITHE ACCATHYHBIX ApoOeid. MUp MPOCTHIX YHCEIL.
3onoroe ceuenue. Yucno Hyinb. [losBieHne oTpuaTeNbHBIX YUCE.

Anzeopa
AnredOpanyeckue BbIpasKeHUsI

bykBeHHbIE BbIpa)keHUS (BBIPAXKEHUS C IEpeMEHHBIMU). YnciioBoe 3HaueHne OyKBEHHOTO
BbIpakeHus. JlomycTiMble 3HaYeHMs MEPEMEHHBIX, BXOJIIUX B aNreOpandyeckue BBIPAKEHMUSL.
[loncTaHoBKa BBIpaXEHMH BMECTO TIEPEMEHHBIX. PaBeHCTBO OYKBEHHBIX BBIpa)KEHUIL.
ToxnecTBo, 10Ka3aTeNbCTBO TOXAECTB. [IpeoOpazoBaHne BhIpaKEHHH.

CBoiicTBa cremeHel c LenbM MokazaTeneM. MuorowieHsl. CliojkeHue, BbIYUTAHUE,
YMHO>K€HHE MHOTOWIEHOB. DOPMYIBl COKPALIEHHOTO YMHOXKEHHUS: KBaJpaT CyMMBI KBaJpar
pasHOCTH, KYO cymmbl U KyO pasnocmu. ©opMmyina pasHOCTH KBaApaTOB, popmyavl cymmbl KyO08
u paswocmu Kyoos. Pa3noxkeHne MHOrowIeHa Ha MHOXWTENW. KBaapaTHbI TpexuiieH.
Buvioenenue nonmnozco xeadpama 6 keadpamuom mpexuieHe. Teopema Bueta. Paznoxxenue
KBaJpaTHOTO TpeXWIeHa Ha JHMHEHHbIE MHOXHUTEIU. MHOrOWIEeHbl C OJHON NEepeMEHHO.
Crenenp MHOTOWIeHa. KopeHb MHOTOUIECHA.

AnreOpanyeckas qpo6b. Cokpartienue apooeii. JleficTBus ¢ anreOpandeckuMu ApoOsiMH.
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ParnmonanbHble BeIpakeHUS U UX TpeoOpazoBanus. CBOICTBAa KBAaJpaTHBIX KOPHEH U HX
IIPUMEHEHUE B BBIUUTAHUSAX.

ypaBHeHHﬂ N HEPABCHCTBA

VYpaBHeHne c¢ oaHOW mnepeMeHHOM. KopeHp ypaBHeHus. JIMHEHOE ypaBHEHUE.
KBanpatHoe ypaBHeHue, (popMysa KOpHEH KBaJpaTHOIO ypaBHEHHUA. PellleHne panuoHaIbHBIX
ypaBHeHUH. [Iprmepsl pelieHus ypaBHEHUN BBICIIMX CTEIIEHEW: METOJIbl 3aMEHbl IEPEMEHHOM,
Pa3iIoKEHUE HA MHOKHUTEIIN. N

VYpaBHeHHE ¢ ABYMSI NEPEMEHHBIMU; pelleHHe cuctembl. Cuctema JBYX JIMHEHWHBIX
YpaBHEHUH C JBYMSI NIEPEMEHHBIMM; PEIIECHUE MOJCTAHOBKOW M anreOpanyecKuM CIIOKEHHEM.
YpaBHEHHE C HECKOJIBKMMH ITepeMeHHbIMU. [Ipumeps! pemenns HennHeHbIx cucteM. [Ipumepst
pelIeHNs YpaBHEHUH B LEJIbIX YHCIIaX.

HepaseHnctBo ¢ ogHol nepemeHHOW. Penienue HepaBeHcTBa. JIMHEHBIE HEPABEHCTBA C
OJIHOH mepeMeHHOM M uXx cucreMbl. KBajgpaTtHble HepaBeHCTBa. [Ipumepwi peutenusi OpoodOHO-
PAYUOHANbHBIX HEPABEHCME.

UucnoBble HEPaBEHCTBA U UX CBOWCTBA. /[oKaA3amensCcmeo Yuciosvix u aneeopauieckux
Hepaeencme.

[Tepexon ot crmoBecHOW (OPMYIUPOBKH COOTHOIICHWM MEXIYy BEIUYHHAMHU K
anreOpandeckoil. Pemmenne TeKCTOBBIX 3a/1a4 allreOpandecKuM CIIocOO0M.

YucaoBble MOCIEI0BATEIbLHOCTH

[lonsiTne mnocnenoBarenbHOCTU. Apudmernyeckas U TeoMeTpudecKas MPOTPECCHH.
dopmyinbl 00IIeT0 YieHa apudMETHUYECKOM M TE€OMETPUUYECKON MPOTPECCH, CYMMBI TEPBBIX
HECKOJIbKUX YJICHOB apU(PMETHICCKON 1 T€OMETPHUECKOU MPOTPECCHUH.

CI10KHbBI€ POIEHTHI.

Yucaosble pyHKUNMA

[Tonsarue ¢ynakumn. O6nacte ompenencHus ¢GyHkuu. CriocoObl 3amaHus (QyHKIHH.
I'padux pynakmuum, Bo3pactanue U yoObiBaHHE (YHKIIMH, HAWOOJIbIIIEe U HAaUMEHbBIIIEEe 3HAUCHUS
GyHKIUYU, HYTU QYHKIIUH, TIPOMEKYTKH 3HAKOIIOCTOSIHCTBA. UTeHue rpadukoB QyHKITHIA.

OyHKIMK, OMUCHIBAIOIINAE MPSIMYIO U 00OPAaTHYIO MPOMOPIHOHAIBHYI0 3aBUCHMOCTH, MX
rpaduku. JluneitHas QyHkumMsa, ee rpaduK, TEOMETPUUYECKUU CMBICT KOI(PPHUIIUESHTOB.
l'uniepboina. KBagpatuunas ¢pynkuus, ee rpaduk, napadorna. KoopauHatsl BepIimHbl 1apadoJibl,
ocb cummeTpuu. CmenenHvle yHKYUU ¢ HAMypaibHulM noxkazamenem, ux epaguxu. I'pabuku
(GyHKIMA: KOpPeHb KBaJpaTHBIN, KOpEHb KyOWdeckuidd, Moayib. Vcrnomp3oBaHue rpadukoB
GYHKIUHT TSI peIIeHUs] YPAaBHEHHI U CHCTEM.

[Tpumeps! rpadudeckux 3aBHCUMOCTEH, OTPAXKAIOIIUX PeabHbIE MPOIECCHI: KoJieOaHue,
MOKa3aTeIbHBIN POCT; YUCI08blE PYHKYUU, ONUCHLEAIOWUE IMU NPOYECCH.

[MapannensHblil epeHoc rpaduka BIOJIb Ocel KOOPAUHAT U CUMMEMPUS OMHOCUMETLHO
ocell.

Koopaunatsl

N300pakeHne yucen TOYKaMHU KOOPAWHATHOHN NpsiMoi. ['eoMeTprudeckuii CMbICT MOy
gyuciaa. YHCIOBbIE NPOMEXYTKU: HMHTEPBAJ, OTPE3OK, Jyd. DPopmyra paccmosiHus MexHcoy
MOYKAMU KOOPOUHAMHOU NPAMOUL.

JlexkapToBbl KOOpJAMHATHl Ha IUIOCKOCTH; KOOPAMHATHI TOYKH. KOOpAMHATHI cepeauHbI
orpe3ka. Dopmyna pacCTOSHHUS MEXKAYy IABYMS TOUYKAMHU IUIOCKOCTU. YPaBHEHHE IIPSMOM,
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yIII0BO# K03(ppumeHT npsamMoii, ycaoBre mapajuieNbHOCTH MPSIMBIX. Y paBHEHUE OKPYXHOCTH C
LEHTPOM B Haydaje KOOPAUHAT U 8 1F000U 3a0AHHOU mouKe.

I'paduueckass wHTEpHpeTanus YpaBHEHHH C JABYMsS IIEPEMEHHBIMH M HX CHCTEM,
HEPABEHCTB C JIByMsI IEPEMEHHBIMU U UX CUCTEM.

T'eomempus

IIpocreiimme reomerpuueckue GUrypsl
*
Touka, npsamas. Otpe3ok, ayd. Yrona. Buael yrinos. CMeXHblE U BEPTHKAIbHbBIE YIJIbL.
buccekrpuca yria.
[Iepecexkaromuecs n mapasuienbHble npsMble. [lepnenaukyssipasie npsmMsie. [Ipn3Haku
napajyuieIbHOCTH NpsAMbIX. CBOWCTBA MapalljieNbHBIX NMpsAMBIX. [lepneHauKynsp U HakJIOHHAs K
MIPSIMOM.

MHOFO}’FOJ’IBHHKI/I

Tpeyronbauku. Bunel TpeyronbHukoB. Meanana, OuccekTpuca, BbICOTa, CPEIHAS JTHHUS
TpeyrojpHuka. [lpusHaku paBeHcTBa TpeyroJbHUKOB. CBOMCTBA M MPU3HAKK PABHOOEIPEHHOTO
TpeyronbHuka. CepeMHHBIN MepneHIuKyIsAp oTpe3ka. Cymma yrioB TpeyroJibHUKa. BHemHue
yrisl TpeyrojapHuka. HepaBenctBo TpeyrosibHuka. COOTHOUIEHHUSI MEXIY CTOPOHAMU U yIilaMu
TpeyronpHuka. Teopema [Tudaropa.

[lonoGuble TpeyronapHukd. [Ipu3Haku monoOusi TPEYroJbHUKOB. TOUKHM NEepecedeHUs
MeauaH, OHCCEeKTPHUC, BBICOT TPEYroJIbHUKA, CEPEAUHHBIX MEpPHEeHAUKYIIPOB CTOPOH
TpeyroinbHuka. CBOWCTBO OMCCEKTpHCHl TpeyrojbHuka. Teopema aneca. Metpuueckue
COOTHOUIEHUS B MPSIMOYTOJIBHOM TpeyroibHuke. CHHYC, KOCUHYC, TAHI'€HC, KOTAHI€HC OCTPOTO
yrjia npsiMOYrojabHOTO TpeyroJibHuka U yriaoB oT 0 go 180. @opmynbl, CBA3BIBAIOIIME CUHYC,
KOCHHYC, TaHT€HC, KOTaHIME€HC OJHOIO M TOro ke yria. PemieHuwe TpeyronbHUKOB. Teopema
CHUHYCOB M TEOpEMa KOCUHYCOB.

UYersipéxyronpauku. [lapamnenorpamm. CBolicTBa W NpU3HAKUA MapajuiesiorpaMma.
[IpsimoyronpHUK, poMO, KBaJpatr, X CBOMCTBa U nmpusHaku. Tpanenus. CpeaHsis TUHUS Tparie-
I[IUU ¥ €€ CBOWCTBA.

MHoroyronpHuku.  Beimykiaele  MHOroyrojgpHukd. CyMma — yIJIOB  BBIIYKIIOTO
MHOT'OYTOJIbHUKA. [IpaBUiIbHBIE MHOTOYTOJIBHUKH.

Oxpy:KHOCTb U KpYT. ['eoMeTpryecKue MOCTPOEHUSI

OKpyXHOCTb U Kpyr. DJIEMEHTBl OKPY)KHOCTU M Kpyra. lleHTpaibHble M BIHCaHHbBIE
yrasl. KacarenpHas K OKpYXKHOCTHM M €€ CBOWCTBA. B3auMHOE pacnojiOK€HUE NpSIMOH U
OKpyxHOCTU. OnucaHHas U BIMCAHHAs OKPYKHOCTU TPEYroJbHUKA. BIMcaHHbIE U ONMCAHHBIE
YETBIPEXYTOJIbHUKH, UX CBOMCTBA U NPU3HAKU. BrincaHHble U ONMCaHHBIE MHOTOYTI'OJIbHUKH.

I'eomerpuueckoe Mmecto Touek (I'MT). CepenuHHBI NepHEHIUKYISAp OTpe3ka U
Ouccektpuca yria kak ['MT.

I'eomeTpuueckne MOCTpOEHMs] LUPKYyleM U JuHeWkod. OCHOBHBIE 3aJaud  Ha
IIOCTPOCHHUE: MIOCTPOCHUE YIJIa, PABHOTO JaHHOMY, IIOCTPOCHHUE CEPEAUHHOTO MEPHEHAUKYIIApa
JAHHOTO  OTpE3Ka, IIOCTPOEHUE IMpPsAMOM, MPOXONALIEd Yepe3 JaHHYyH0 TOYKYy U
NEePIEeHANKYIIAPHON JaHHOM TNpsIMOM, MOCTpoeHHe OucceKTpuchl aaHHoro yrna. [loctpoenue
TPEYroJIbHUKA 110 3aJaHHbIM 3i1eMeHTaMm. Merog I'MT B 3a1ayax Ha IOCTPOEHHUE.

I/I3Mepem1e reOMETPUICCKUX BCJIUINH

I[J'II/IHa OTpPEC3KaA. Paccrosaue MCKAY ABYMS TOYKaMH. PaccrosiHue oT TOYKM 110 HpHMOﬁ.
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Paccrosinne mexy napanienbHbIMU TPSMBIMH.

[IepuMeTp MHOTOYrOJIbHUKA.

JlnvHa OKpyKHOCTH. [[7MHa TyrH OKPYKHOCTH.

I'panycnas mepa yria. BenuunHa BIMCaHHOTO YIIa.

[TonsiTis TUIOMIAM MHOTOYroJibHUKA. PaBHOBenukue Qurypbsl. HaxokaeHue miomaan
KBaJpara, MpsIMOYroJIbHUKA, ITapaJuIeorpaMMa, TPEeyrojabHUKA, TPAIlCLUH.

[Tonsarue mnomaau kpyra. [lnomans cekropa. OTHOIIEHUE TUIOMIAACH OTOOHBIX PUTYD.

I[eKapTOBble KOOPAMHATBI HA IIJIOCKOCTH

@opmyna paccTOSHHUS Mexay IByMs Toukamu. KoopauHaTsel cepeauHbl OTpe3Ka.
VYpaBHeHue Gurypsl. YpaBHEHUsI OKPYKHOCTH U NPSIMOHN. YTI0BOM KO3(pPUIIMEHT MPSIMOH.

BekTopbl

[lonstne BexkTopa. Monaynbs (miMHa) BekTtopa. PaBHble BekTopbl. KomnmuHeapHbie
BekTOphl. Koopnuuatel Bekropa. CiokKeHHe UM BBIYMTAHHE BEKTOPOB. YMHO)KEHHE BEKTOpa Ha
gncio. CKalnsipHOE Npou3BeeHUe BEKTOpoB. Kocnnyc yria Mexay AByMs BEKTOPaMU.

I'eomeTpuuyeckue npeodpa3oBaHusA

[Tonsitne o mpeoOpazoBanuu Gurypsl. JIBmkenue ¢urypsl. Bunsl npmwkeHuss Qurypsi:
napajuleNIbHbIM epeHoC, OceBasi CUMMETPUS, LIEHTpajdbHas CUMMETpHsl, TOBOpOT. PaBHbIe (u-
rypel. ['omorterus. [Togobue guryp.

9JIeMeHTBI JIOTHKH

Onpenenenue. AKCMOMBI U TeopeMbl. JlokazaTenbcTBO. Jloka3aTenbCTBO OT MPOTUBHOIO.
Teopema, oOparHas nanHoi. HeoOxoammoe M 0CTaTOYHOE YCIOBHS. YTOTpEOJICHHE JIOTHYE-
CKHX CBSI30K €CaU..., MO ..., M020d U MOJbKO mo20d.

I'eomeTpusi B MCTOPUUYECKOM PA3BUTHH

N3 uctopum reomerpuu, «Hauvanma» EBknupa. Wcropusa msitoro nocrynara EBkiuna.
Tpuronomerpusi — Hayka 00 U3MEPEHHH TPEYroJbHUKOB. IlocTpoeHne mpaBUIBLHBIX

MHOTOYTOJIbHUKOB. Kak 3apouiiack uiest KOOpiHaT.
H.N. Jlo6auesckuii. JI. Diinep. danec. [Tudarop.

22



IIpumepHoe TeMaTHYeCKOe MJIAHHPOoBaHue. MaTtemMaTHKa. 5 Kjace
(5 gacos B Hexento, Bcero 170 vacos )

KoimuecTBo
a = | Cogep:xxanue yueOHOro MaTepuaJia
o =2 4acoB
s A
Z
=
== *
1 Harypanbabie yncna 20
KonTpospHas pabora 1
2 CrnoxeHne ¥ BBIYATAaHHE HATYPAIbHBIX YUCETT 33
KoutposnbHast paboTa 2
3 YMHOXKEHHE U JIeNIeHHE HATYpaIbHbBIX YHCEI 37
KouTtposnbHast paboTa 2
4 OOBIKHOBEHHBIE IPOOH 18
KonTposbHas pabota 1
5 JlecsiTuuHbie 1pOoOH 48
KonTtponbHas padota 3
[ToBTOpenue! lu cuctemaTuzanus yaeOHOTO MaTepuaia 14
KontponbHas padota 1
IIpumepHoe TeMaTHUYeCKOe IUIAaHMPOBaHue. MaTemaTuka. 6 Kiacc
(5 gacoB B Hezeno, Bcero 170 gacos)
L]
-
2
o]
=
y Conep:xanue yueOHOro MaTepuaJjia KoJlmuecTBo
v
= 4acoB
=]
=
1 JlenuMOoCTh HaTypalbHbBIX YUCEI 17
KonTponsHas pabota 1
2 OOBIKHOBEHHBIE APOOH 38
KonTponsHas pabota 3
3 OTHoO1IEHUS U TPONIOPLHU 28
KonTtponsHas pabota 2
4 PanmnonanbHbIe yncaa U OeiiCTBUS HAJl HUMHA 12
KonTtponsHas pabota 5
[ToBTOpEHUE U cucTeMaTH3anus yueOHOro MaTepuaa 15
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-
&
<
=
o Conep:xaHue y4eOHOr0 MaTepHuaJja KoJIn4ecTBo
2]
= 4acoB
S
=
E3
KonTposbHas pabota 1
IIpumepHoOe TeMaTH4YecKoOe IVIAHMPOBaHHue. Airedpa. 7 kjacc
(3 yaca B Hezenro, Bcero 102 vaca)
Coaepixanue y4eOHOro
% E MaTepuaJa KoanuectBoO
5 S 4acoB
= =
1 JluneiiHoe ypaBHEHHE C OJIHOM MepeMeHHON 15
KontponbHas padoTa 1
2 [lenbie BeIpaXeHUs 52
KonTtponbHas padoTa 4
3 OyHKIUA 12
KontponbHas padota 1
4 Cucrembl TUHEHHBIX YPAaBHEHHUH C IBYMS IIEPEMEHHBIMH 20
KontponbHas padota 1
[ToBTOpEHUE U crucTeMaTH3alUs y9eOHOT0 MaTepraa 3
Hroropas koHTpOJIbHAS paboTa 1
IIpumepHoe TeMaTHUYECKOE IAHNPOBaHue. Ajredopa. 8 kiacc
(3 uaca B Hegemo, Bcero 102 yaca)
Coaepixanue y4eOHoro
g 2 | marepuaia KosuecTBo
= 4acoB
= =
1 PannonanbHbIe BBIpaKEHUS 44
KonTtponsHas pabota 3
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Coaepixanue y4eOHOro
% E MarepuaJjia KoaunuectBo
= = 4acos
==
2 Kpanparubie Kopuu. JlelicTBUTENbHbIE YHCiia 25
KonTposbHas pabota 1
3 KBanparnsle ypaBHEHUS. 26
KoutposbHast paboTa 2
[ToBTOpenue[ 1u cucremarn3anus yaeOHOTO MaTepHraa 7
KonTpospHas pabota 1

IIpumepHoe TeMaTHUYecKoOe IVIAHMPOBaHWe. Airedpa. 9 kiaace
(3 yaca B Hezenro, Becero 102 vaca)

Conep:xanue Y4eOHOro
S 2 | marepnana Kommyecrno
z 8 4acoB
= C
1 HepaBencrpa 20
KontponbHas padoTa 1
2 KBagparnunas gyHkmms 38
KontponbHas padota 2
3 DNIEeMEHThl IPUMEPHON MAaTEMAaTUKHU 20
KontponbHas padoTa 1
4 YuciioBble HOCIEA0BATEIBHOCTH 17
KontponbHas padoTa 1
[ToBTOpenue 'u cucremaTu3aius yaeOHOTO MaTepraa 7
KonTtponsHas paborta 1
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IMpumepHoe TemMaTHYecKoe IIaHUPOoBaHue. ['eomeTpus. 7 kiace
(2 gaca B Hepemto, Bcero 68 yacos)

o - | Conepikanue yueonoro | Kosuuyecrso
2 % | MaTepmaia 4acoB
S 8
==
*
1 [IpocTeiimue reomeTpruuecKue GUTypsl ¥ KX CBOHCTBA 15
KonTpospHas pabora 1
2 TpeyronbHuUKH 18
KonTpospHas pabora 1
3 [TapannensHbie npsiMpie. CymMma YIiioB TPEYroJibHUKA 16
KonTposbHas pabota 1
4 OKpyXHOCTB U KpYT. ['eomeTprdecKkue mocTpoeHUs 16
KonTposbHas pabora 1
O60011eHre 1 cucTeMaTr3alys 3HAHUN yJaluxcst 3
KonTposbHas pabora 1
IIpumepHoe TeMaTHUYeCKOe MIaHMpPOoBaHue. 'eomerpus. 8 kiaace
(2 gaca B Hepento, Bcero 68 yacon)
& = Conep:xanue yueOHoro | KosinvuectBo
S @ | MaTepuaia 4acoB
S =
= =
1 YeThIpEXyroJIbHUKN 22
KontponbHas padoTa 2
2 [Togo6ue TpeyroabHIUKOB 16
KontponbHas padoTa 1
3 Pemenue OpSIMOYTOJIbHBIX | 14
TPEYroJIbHUKOB
KonTtponsHas pabora 2
4 Muoroyronsnauk. [lnomans MHOTOYroOJIbHUKA 10
KonTponsHas pabora 1
[ToBTOpEHUE U cucTeMaTH3aKs y4eOHOro MaTepuaa 6
KonTtponsHas pabora 1
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IIpumepHoe TemMaTHYecKoe IIaHUPOoBaHue. ['eomeTpus. 9 kiace
(2 gaca B Hepemto, Bcero 68 yacos)

o - | Conepxanne yueonoro | Kosmmyecrso
2 % | MaTepuaia 4acoB
S B
==
*
1 Pemienune TpeyronbHUKOB 16
KonTtponsHas pabora
2 [IpaBuIbHBIE MHOTOYTOJIEHUKH 4
KonTtponsHas padorta
3 JlexapTOBBI KOOPAMHATHI HA INIOCKOCTH 11
KonTposbHas pabota 1
4 Bexropsl 12
KonTposbHas pabota 1
5 ['eomeTpuueckue mpeoOpa3oBaHUs 13
KonTposbHas pabota 1
[ToBTOpEeHME M cucTeMaTU3alKs y4eOHOT0 MaTepuasa 8
KontponbHas padoTa 1
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PexoMenganmuu no ocHaneHuI0 y4eOHOI0 npoiecca

OcHamenue mnporiecca o0ydeHus: MaTeMaTuke obecrieunBaeTcsi OMOIMOTEYHBIM (POHIOM,
MeYaTHBIMU NOCOOUSMH, a TakkKe HH(POPMAIIHOHHO-KOMMYHHKATUBHBIMH CPEICTBAMH, SKPaHHO-
3BYKOBBIMU MpPUOOpaMH, TEXHHYECKUMH CPEICTBAMHU OOYy4eHUS, Y4eOHO-TIPAKTHUYECKHUM H
yae0HO-T1a00paTOPHBIM 000PYIOBAHUEM.

l. bubanoreunblii poujg

HopmaTuBHBIE TOKYMEHTbI *

1. ®enepanbHblil TOCYyJapCTBEHHBIN 00pa30BaTENbHBIN CTaHAAPT OCHOBHOIO OOIIEro
oOpa3oBaHUsl.

2. [IpumepHBIE POTPaMMBI OCHOBHOTO 00111eT0 0Opa3zoBanusi. Matematuka. (CtangapThl
BTOpOro nokojeHus). — M.: Ilpocsemenue. 2010.

3. ®opMHpoBaHHE YHUBEPCAJIbHBIX Y4EOHBIX JEMCTBHI B OCHOBHOH Imikoje. Cucrema
3amanuii / A. I'. Acmouos, O. A. Kapabanosa. — M.: [Ipocsemienue. 2010.

YMK A. I'. Mep3nsak, B. b. Ilononuckuii, M. C. Axup

«Mamemamuka. 5 knaccn, «Mamemamuka. 6 Knacc

1. A I Mepsniak. Marematuka: 5 KiI.: y4eOHUK i1 0OII€00pa3oBaTEIHHBIX
yupexaenuii / A. I'. Mep3msik, B. b. TTomonckwii, M. C. Skup. — M.: Benrana-I'pad, 2013.

2. A. I Mep3nak. JlumakTHUecKue MaTepuaibl o MaTeMaTuke st 5 kmacca / A. T
Mepsnsk, B. b. [lononckuit, M. C. Skup. — M.: Benrtana-I'pag, 2013.

3. A. I'. Mep3nax. Pabouas Tetpaap mo MaTemaruke s S kinacca / A. I'. Mepansik, B. b.
[Momonckuii, M. C. fxup. — M.: Benrana-I'pad, 2013.

4. A. I Mepsnak. Marematuka. Meronuka oOydenus. 5 kmacc. Pabouast terpanm
yuurtens / A. I'. Mepsmsik, B. b. I[Tononckuit, M. C. Axup. — M.: Benrana-I"pad, 2013.

5. A. I Mep3niaxk. Maremaruka: 6 KiI.. y4eOHHMK nj1s1 0OII€00pa30BaTEIBHBIX
yupexaeHuit / A. I'. Mepsnsk, B. b. Ilonouckuii, M. C. Sxup. — M.: Benrana-I'pad, 2013.

6. I'eomerpus: 7 kiacc: yueOHUK IS ydalIuxcs 001Ieo0pa30BaTeIbHBIX YUPEKICHUM/
A.I'. Mepansk, B.b. ITonouckuit, M.C. SIxkup. — M. : Benrtana-I'pad, 2012.

7. Teometpusi: 7 kjacc: AUJAKTUYECKHUE MaTepuajbl: COOPHHUK 3a/ad U KOHTPOJbHBIX
pabot/ A.I'. Mep3ssik, B.b. Tlononckuii, M.C. fAxup. — M. : Benrtana-I'pad, 2013.

8. 'eomeTpus: 7 xknacc: padbouune tetpaau Nel,2/ A.I'. Mepansk, B.b. Tlomouckuii, M.C.
Axup. — M. : Benrana-I"pad, 2013.

9. T'eomerpusi: 7 xnacc: meromumdeckoe mocoowe/ E.B. bymnko, A.I'. Mepsnsak, B.b.
[Tononckuii, M.C. SIkup. — M. : Benrana-I'pad, 2013.

10. T'eometpusi: 8 kmacc: ydeOHUK JUTsl ydauiuxcs o01eo0pa3oBaTenbHbIX YUPEKICHUN/
A.T'. Mep3nsk, B.b. Tlonouckuii, M.C. Sxkup. — M. : Benrtana-I'pad, 2013.

11. Teomerpus: 8 Kmacc: AMIAKTUYECKUE MaTepHallbl: COOPHUK 3a7a4 U KOHTPOJIBHBIX
pabot / A.I'. Mep3isik, B.b. I[Tonounckuii, M.C. SIkup. — M. : Benrtana-I'pad, 2013.

12. T'eometpus: 8 kmacc: pabouune terpaam Nel,2/ A.I'. Mepsmsk, B.b. IlonoHckuid,
M.C. Axup. — M. : Benrana-I'pad, 2013.

13. Teomerpus: 8 kmacc: metonuueckoe nocooue/E.B. bymnko, A.I'. Mep3nsk, B.b.
[Tononckuii, M.C. SIxkup. — M. : Benrana-I"pa¢, 2013.

14. T'eomerpus: 9 knacc: yueOHMK JUId ydyamuxcs o01ieo0pa3oBaTeNbHbIX YUPEkKISHUH/
A.T'. Mep3insik, B.b. ITononckuii, M.C. Sxup. — M. : Benrana-I'pag.

15. T'eometpusi: 9 knacc : AUTAKTUYECKHE MaTepuaibl: COOPHUK 3a7a4 U KOHTPOJIbHBIX
pabot1/ A.I'. Mep3insk, B.b. ITononckuit, M.C. SIkup. — M. : Benrana-I'pag.

16. T'eometpus: 9 kmacc: paboune Tetpamu Ne 1, 2/ A.I'. Mep3nsak, B.b. Tlononckwuii,
M.C. Skup. — M. : Benrana-I'pad.

17. T'eomerpust: 9 kmacc: meroauyeckoe nocoobue/E.B. byuko, A.I'. Mepsmik, B.b.
[Monouckuit, M.C. Sxup. — M. : Bentana-I'pad.
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18. A. I Mep3nax. Anrebpa: 7 Ki1.: yaeOHHK 11t 001me00pa30BaTEIbHBIX YUPEKACHUH /
A. T. Mepansik, B. b. Ilomonckwuii, M. C. flkup. — M.: Benrana-I'pad, 2013.

19. A. I Mep3nax. Anrebpa: 8 Ki1.: yaeOHHK 1711 001e00pa30BaTEIbHBIX YUPEKACHUH /
A. T. Mepansik, B. b. Ilonmonckwuii, M. C. flkup. — M.: Benrtana-I'pad, 2013.

20. A. I'" Mepsnax. Anrebpa: 9 xi.: ydaeOHUK U1 0011e00pa30BaTeIbHBIX YUPESKICHUHN /
A. T. Mepansk, B. b. [Tonouckuit, M. C. Sxup. — M.: Benrtana-I'pad, 2013.

21. A. I. Mepsnak. Jlunaktudeckue Martepuaibl mo anredpe mis 7 kmacca / A. T
Mepsnsik, B. b. [Tononckuii, M. C. Sxup. — M.: Benrana-I'pad, 2013.

22. A. I. Mepsnak. JlunakTudeckHe Martepuaibl mo anredpe mis 8 kmacca / A. T
Mepsnsik, B. b. [Tononckuit, M. C. Sxup. — M.: Benrana-I'pad, 2013.

23. A. I. Mepsnak. Jlunaktudeckue Mmartepuaibl mo anredpe mis 9 kmacca / A. T
Mepsnsk, B. b. [lononckuit, M. C. Skup. — M.: Benrana-I'pag, 2013.

CnpaBoyHble MOCOOUS, HAYYHO-TIOMYJ/ISIPHAS M HCTOPHYECKasl TUTepaTypa

1. Duuukmonenus a1 gere. Maremaruka. Tom 11. — M.: ABanra+, 2003.

2. http://lwww.kvant.info/ Hay4no-momysisipHbIii (pH3MKO-MaTeMaTHUSCKUNA KypHAI JJIsI
IITKOJIBHUKOB U CTYACHTOB «KBaHT».

3. Jlesumac I'. I'. Hectanmaptasie 3agaun o maremaruke. — M.: MJIEKCA, 2007.

4. I'aspunosa T. /]. 3anumarenbHas maremaTtuka. 5-11 xmacc. — Bosrorpaa: Yuurens,
2008.

5. @apros A. B. Maremarudeckue onuMmmuaapl B mkone. 5-11 kmacc. — M.: Alipuc-
npecc, 2005.

6. [enman U. A., Bunenkun H. A. 3a ctpanunamu ydeOHMKA MaTEeMaTHKH. 5-6 Kiacc. —
M.: [Ipocsenienue, 2004.

1. baspun U.U., Dpubyc E.A. Crapunnsie 3agaun. — M.: [Ipocsenienue, 1994.

Il. [TeuaTHbIe MOCOOUS

1. TaOmume! 10 MaTeMaTuke It 5 — 9 Ki1accos.

2. [lopTpeTsl BbIIAIOMIUXCS AeATENECH MAaTEMATHKH.

I11. UadopmanuonHbie cpeacTea

1. Komnekumsi MeuapecypcoB, SJE€KTPOHHBIE 0a3bl TaHHBIX.

2. utepHer.

IV. JxpaHHO-3BYKOBBIE IOCOOHSI.

1. Buneodunbmbl MO HCTOPUM DPA3BUTHS MaTEMaTHKH, MaTeMaTHYECKUX HJIEH H
METO/IOB.

V. TexHn4ecKue CpecTBa 00ydeHusl

1. KommbroTep.

2. MynapTUMEAUANIPOEKTOP.

3. DkpaH (Ha mTaTUBE UM HABECHOM).

4. VlntepakTuBHAas JOCKa.

V1. YueOHO-nIpakTH4YeCKasl U Y4eOHO-1a00opaTopHOe 000py/I0BaHHE

1. Jlocka MarHuTHasi ¢ KOOPAMHATHON CETKOM.

2. Habop uudp, OyxB, 3HaKOB JUIsl CpEAHEN MIKOJIBI (MATHUTHBIH).

3. Habops! «Hactu nenoro Ha Kpyre», «[Ipocteie qpoom».

4. HabGop reomeTpruyecKux Tea (IeMOHCTPAIIMOHHBIN U pa3/1aTOUHBIH).

5. Monenb equHUIBI 00BEMa.

6. KommuektT 4epTEXHBIX HHCTPYMEHTOB (KJIACCHBIX W pa3JaTOYHBIX): JIMHEHKa,
Tpancnoptup, yroasauk (30°, 60°), yrompauk (45°, 45°), upKyb.

7. HabGopsl mist monenupoBaHus (1BeTHash Oymara, KapTOH, Kalbka, KIIEH, HOXXHUIIBL,
TJTACTUITUH).
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