PaccmoTpeno Ha 3acenanuu
IIKOJBHOT0 METOIUYECKOr 0

TOCYJAPCTBEHHOE BIOJ[DKETHOE OBIIEOBPA3OBATEJIbHOE YUPEXJIEHUE CAMAPCKOI
OBJIACTH CPEJHSIS OBILEOBPA30OBATEJIBHA S ILIKOJIA Nel "OBPA3OBATEJIBHBINA [IEHTP"
UMEHU I'EPOSI COBETCKOI'O COIO3A B.1. ®OKHHA C. BOJIBILIA S TJIYLINIA
MYHULIMITAJIBHOI'O PAMOHA BOJIBLLIETJIVIIULKNIT CAMAPCKOM OBJIACTU

00beTuHEeHHs
PykoBomutens M/00beTMHEHUS

/M.C.Boromomnosa /
IIpotokon Ne 5 ot 22.06.2021 1.

«

»

HUIOHs

2021 r.

«IIpoBepeHo» YTBep:KAeHO NPUKA30M
3aM. nupexTopa U.0. TUPEKTOPA HIKOJIbI
o yaeOHoM pabote oT_24.06.2021  Ne 210-O1
N.o0. nupexTopa IMIKOJIbI
/E.B. ITncapenko/ /0.A. Cokonosa/
« 25 » wuIoHA 2021r.  « 25 » wuioHA 2021 r.

A1)\

C=RU, O="TBOY COLU N1 ""OL"" nm. B.N. dokuHa
c. bonbwas Mywwuua", CN=W.o. gupekropa wKon.l
Cokonosa Onbra AnekcaHapoBHa,
E=shool1_bgl@samara.edu.ru

00a5938¢76835cedd6

2021.06.29 14:08:52+04'00'

PaGouas nporpaMma mo MaTeMaTuke

IJI4 5-9 K1accoB

CocraBwin: y4YHTEIh MATEMAaTHKH BBICIICH
KBanupuKaoHHoi kareropun Hedenosa I'.A.,
YUUTEITh MATEMATHKH TTEPBOI
kBannukanronHoi kareropun E.B.[lucapenko

c. bonpmas ['mymuna

2021 rox



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

COoCTaBJICHA HA OCHOBE:

(benepanbHOro rocyAapCcTBEHHOT0 00pa30BaTENbHOIO CTaH1apTa OCHOBHOT'O OOIIET0
oOpa3zoBaHHs

IIpOrpaMMbl 00111€00pa30BaTENbHBIX YUpEXKIeHUN. MaTremaTuka. 5-6 Kinacchl:
cocraButenu: B.U XKoxos u T.A. bypmuctposa.(M.: [Ipocsemenue. 2018 r.)

cOopHUKa pabo4MX Mporpamm Juist 0011e00pa3zoBaTeIbHbIX yupexaeHui «I'eomerpus» 7- 9
kiace. moxa peaakuueit T.A. bypmuctposoii (M., [Ipocsemienue, 2018 r).

IIPUMEPHOTO TemaTuueckoro rmuaHupoBanus 1o YMK T.A. BypmuctpoBoii.
(M3narensctBO M. «dlpocBemienue», 2018 r.)

[IporpamMmel 06111€00pa30BaTENbHBIX yupekaeHuil. Anredpa 7-9 knaccol. CocTaBUTENb:
T.A. Bypmuctposa. (Mocksa «IIpocsemienue» 2018 r.)

PaGouas mporpamma opreHTHpOBaHA HAa YUCOHHUKHU:

1. Maremartuka — 5 B 2x yactax. H.S. Bunenkun, B.1. )Koxos, A.C. UecHokos, C.U. IBapudypn,
M., «MOL] Muemo3unay, 2020
2. Maremaruka -6 B 2x yactsax . H.5l. Bunenkun, B.U. XKoxos, A.C. Yecnokos, C.U. IBapudypa,
M., «M1O1l Muemo3unay, 2021

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

KJIaCChl: yUeOHUK .JJ1s1 0011e00pa3oBarenbHbIX yupexaeHuid — M.: [IpocBenienue, 2018r.

4. Anrebpa: YueOHuK 115 7 Kiacca obOmeoOpa3zoBatenbHbix yupexaenuit / KO.H. Makapsiues,
H.I'". Munatok u ap.; noa pea. C.A. TensikoBckoro. M.: [Ipocsemenue, 2020.

5. Anrebpa: YueOHuk ans 8 kiacca obmeoOpa3zoBaTenbHbix yupexaenuit / FO.H. Maxkapsrues,

H.I'. Munnrok u np.; nox pexn. C.A. Tenskosckoro. M.: IIpocsemenue, 2021.

6. AnreOpa: YueOHuk ans 9 knacca obmeodpazoBatenbHbIx yupexxaeHuit / FO.H. Makapreiues,

H.I'. Munnrok u n1p.; noxa pen. C.A. Tenskosckoro. M.: I[Ipocsemenue, 2018.

7. Aunaktuyeckue matepuansl. 7, 8, 9 knacesl. ABTopsl: 3BaBud JI.U., Ky3uenosa JI.B.,
Cysopoga C.b. (7 xnacc); Koxos B.U., Makapsrues FO.H., Munaiok H.I'. (8 kiacc); Makapbrues
0.H., Munmtoxk H.I'., KpaiineBa JI.b. (9 knacc). Mocksa, «I[Ipocsemienue», 2017r

8. Temarnueckue tectol. 7, 8, 9 knaccsl. ABTopsl: JynuuneiH 0. I1., Kponrays B.JI. Mocksa,
«IIpocsemenuey, 2017 ¢

B weit Ttaxxke YUUTBIBAIOTCA OCHOBHBIC HWACU U IIOJIOKCHUA HpOFpaMMI)I PasBUTHUA H

(hopMUpOBaHUS YHHUBEPCATHHBIX YUEOHBIX AEMCTBUIA TSI OCHOBHOTO OOIIET0 00pa3oBaHusI.

MaremaTtuKa SBISIETCS OJHUM U3 OCHOBHBIX, CI’ICTCMOOGPEBYIOIHI/IX MpeaAMCTOB MIKOJIbHOI'O

oOpa3oBanus. Takoe MECTO MaTEMAaTUKH CPEIN LHIKOJIbHBIX TPEIMETOB 00YCIOBIUBAET U €€
0CO0YI0 POJIb C TOUKH 3PEHHSI BCECTOPOHHETO Pa3BUTHSI TMYHOCTH ydauuxcs. [Ipu stom
KOTHUTHBHASI COCTABIISAIONIAs JAHHOTO Kypca MO3BOJIIET 00ECeunTh KaKk TpeOyeMbli

TOCYAAapCTBEHHBIM CTaAHAAPTOM HGO6XO)1HMBII>'I YPOBCHB MaTeMaTHYECKOU IIOATrOTOBKH, TaK 1
MOBBIIICHHBIA YPOBEHb, SBIISIONUNACS JOCTATOYHBIM JJIS YIITYOJICHHOTO U3yUeHHUS TTPEIMETA.
Bwmecre ¢ TeM 0ueBHIHO, YTO MOJIOKEHUE C 00YUCHHEM MpeaMeTy «MaTeMaTukay B OCHOBHOM
HIKoJie TpedyeT K cebe caMoro cephE3HOT0 BHUMAaHUS. AHATU3 COCTOSTHUS TPEIOIaBaHUS
CBUJIETENHCTBYET, UTO IIIKOJIA HE MOJIHOCTHIO 00ecrieurBaeT GyHKIIMOHATBHYIO TPAMOTHOCTh
yUaIXCA.

B ocHOBY HacTosIIe# mporpaMMbl OJI0KEHBI IEAArOTUYECKUE U TUTAKTUISCKHE
IMPUHIMUIIEI BApUATUBHOI'O pa3BHUBAIOIICTO 06pa3013aH1/1$[, U COBPEMCHHBIC TUAAKTHKO-
TICHXOJIOTHYECKUE TeHACHITUH, CB3aHHBIC C BADHATHBHBIM PAa3BUBAIOIIAM 00pa30OBaHHEM U
tpedoBanusimu OI'OC.

A. JIMYHOCTHO OPHEHTHPOBAHHBIE MPUHIMIIBI: IPUHIUN aJaITUBHOCTH; IPHHIIUIL
Pa3BUTHS; IPUHITUTT KOM(DOPTHOCTH MpoIecca o0ydeHHs.

Bb. KyabTypHO opreHTHPOBAHHbIE€ MPUHUIMIIBI: TIPUHIUI [ETIOCTHON KapTUHBI MUPA;
MMPUHIUIT OCJIOCTHOCTU COACPIKAHUA O6p8.30BaHI/I$I; MNpUHIUIT CUCTCMATHYHOCTH; TPHUHITUIL
CMBICJIOBOT'O OTHOIICHHS K MUPY; IPUHIIUIT OPHEHTUPOBOYHON (PYHKUIWH 3HAHUHN; TIPUHIIUIT



OIOPBI Ha KYJIbTYPY KaK MUPOBO33PEHHE U KaK KyJbTYPHBIH CTEPEOTHII.

B. /lesiTe1bHOCTHO OPMEHTHPOBAHHBIE IPUHI MBI IPUHINI 00YUCHUS AESATEIHOCTH;
HPUHIMI YIIPaBJIAEMOTO Mepexoia OT AeSITeIbHOCTH B y4eOHOW CUTYalluU K JAESTelIbHOCTH B
KU3HEHHOM CUTYaIMH; IPUHIUI IIePEeX01a OT COBMECTHON y4eOHO-T103HABATEIbHOM
JeSITETLHOCTH K CAMOCTOSATENBHOM eSITETbHOCTH yJalerocs (30Ha OrKaiiero pa3BuTus);
HPHUHIUI OTIOPBI HA MPOLECCHI CIIOHTAHHOTO PAa3BUTHS; MPUHIUI (HOPMHUPOBAHUS MOTPEOHOCTH B
TBOPYECTBE U YMEHUI TBOPYECTBA.

MatemaTtudeckoe 00pa3oBaHue SBIAETCS 00A3aTEILHON U HEOTHEMIIEMON YaCThIO 00IIEero
00pa3oBaHus Ha BCEX CTYNEHX KoJbl. O0yueHne MaTeMaTHKe B OCHOBHOMH IIKOJIE€ HAIIPABJIEHO Ha
JOCTH)KEHUE CIETYIOLUX Yenell:

1) 6 nanpasnenuu TUYHOCMHO20 PA3GUMUAL.

+ dopmupoBaHKe MPEACTABICHUH 0 MaTeMaTUKE KaK YacTu 00IeYeI0BeYeCKOM KyIbTypbl, O
3HaYMMOCTH MaT€MaTHKH B Pa3BUTHH IUBUIIN3ALUN U COBPEMEHHOTO OOIIIECTBA;

* Pa3BuTHE JOrMYECKOro ¥ KPUTUUECKOTO MBIIIUIEHUS, KYJIbTYphl PEUH, CHOCOOHOCTH K
YMCTBEHHOMY SKCIIEPUMEHTY;

* @opMHUpOBaHNE HHTEIUIEKTYaJbHOW YECTHOCTHM U OOBEKTUBHOCTH, CIIOCOOHOCTH K
IPEO0I0JICHUIO MBICIUTEIbHBIX CTEPEOTUIIOB, BBITEKAIOIINX U3 OObIIEHHOTO OIIbITA;

» BocriuTanue Ka4ecTB JIMYHOCTH, 00ECIICUHBAIONINX COUATEHYI0 MOOMIIBHOCTD,
CIOCOOHOCTH MPHHUMATH CAMOCTOSATEIBHBIE PELICHHUS,

o ®opMupoBaHe KaYeCTB MBILUIECHHS, HEOOXOIUMBIX JUISl a[alTallil B COBPEMEHHOM
MH(POPMAIIMOHHOM OOIIECTBE;

 Pa3zBuTHe nHTEpECca K MaTEMAaTUUYECKOMY TBOPUECTBY U MaTEMaTHUECKUX CIOCOOHOCTEH;

2) 6 memanpeOMemHOM HANPAGIEeHUU.

« Pa3BuTHE NIpeaCTaBICHUN 0 MaTeMaTUKe Kak (hopMe OMMCAHUS U METO/I€ TO3HAHUS
JEHCTBUTENBHOCTH, CO3/IaHUE YCIOBUM JUIsl IPUOOPETEHUS [IEPBOHAYAJILHOTO OIbITA
MaTeMaTH4eCKOro MOIeIMPOBaHUS;

o ®opmMHUpoBaHUE OOIMINUX CIIOCOOOB UHTEIIEKTYaIbHON NEATEIbHOCTH, XapaKTEPHBIX JUIS
MaTEMAaTHKH U SIBJISIOIIUXCS OCHOBOM MO3HABATEIBHOM KYJIBTYPbI, 3HAUUMOM JUIsl pa3Iu4HbIX
cdhep 4enoBEeYECKOMN ACATEIHHOCTH;

3) 6 npeOmemHoM HaNPagIeHuu.

» OBiaziecHne MaTeMaTUYECKUMH 3HaHUSIMH U YMEHHUSIMH, HEOOXOAUMBIMH IS
MPOJOJIKEHHS] 00pa30BaHusl, U3y4YEHUS! CMEKHBIX JUCIUIUINH, IPUMEHEHHS B IOBCEHEBHOM
KU3HU;

e Coznanue QpyHaamMeHTa il MaTeMaTH4eCKOro pa3BUTHUS, POPMUPOBAHUS MEXAHU3MOB
MBIIJIEHMS], XapaKTEPHBIX JJIs1 MaTEMaTHYECKOHN IEATEIBHOCTH.

B opranuzaiumn yueOHO-BOCIIUTATENBHOTO POIECCA BAYKHYIO POJIb UTpatoT 3a1auu. OHu
SBJISIIOTCS U LIEJIBIO, M CPEJICTBOM 00y4YeHHs. BaxkHBIM ycloBHEM MpaBUIIbHOM OpraHu3alnuu
3TOTO MpolLiecca SBISIETCS BHIOOP pallMOHATILHOW CUCTEMBI METOJIOB M IPUEMOB 00yUYEHHS,
crnienn(UKU perraeMbIx 00pa3oBaTeIbHBIX U BOCIUTATEIbHBIX 33/1a4.

Lenbio u3ydyeHus: Kypca MaTeMaTuke B 5-6 Kiaccax siBJsieTcsl CHCTEMaTHYECKOe
pa3BUTHE MOHATHUS YUCIIA, BHIPAOOTKA YMEHHH BBIMOIHATH YCTHO ¥ MUCBMEHHO
apudmeTnyeckue AeUCTBUA HaJl YUCIAMHU, IEPEBOAUTH MPAKTUUYECKHE 33/1a41 Ha SI3bIK
MaTeMaTUKH, TIOATOTOBKA YYaIIUXCs K U3YYEHUIO CUCTEMaTHYECKHX KypCOB anreOpsl 1
reomerpun. Kypc cTpouTcst Ha MHAYKTUBHON OCHOBE C MPUBJICUYEHUEM JIEMEHTOB JIETYKTUBHBIX
paccyxaeHui. B xozne u3ydeHus Kypca ydaluecs: pa3BUBalOT HaBbIKU BBIUHCIECHUH C
HaTypaJIbHBIMU YHCJIaMHM, OBJIAJIEBAIOT HABBIKAMH C OOBIKHOBEHHBIMH U JECITUYHBIMU JPOOSIMH,
MOJIOKUTEIBHBIMHU U OTPULIATENILHBIMU YMCIIAMH, MTOJTYyYaroT MPEICTaBIeHHE 00 HCII0JIb30BaHUH
OYKB JIUIsl 3aIIMCH BBIPDKEHUN U CBOWCTB apU(PMETHUUECKUX JIEHCTBUM, COCTABICHNN ypaBHEHUH,
MPOJIOJKAIOT 3HAKOMCTBO C T€OMETPUYECKHUMHU MOHATHAMH, IPUOOPETAIOT HABBIKK  ITOCTPOCHUS
T€OMETPUUYECKUX (DUTYP.



Lenbio u3ydyeHus: Kypca MaTeMaTHKH B 7 - 9 Ki1accax siBJsieTCs pa3BUTHE
BBIYHCIIUTEIBHBIX YMEHUN 0 YPOBHS, IO3BOJISIONIETO YBEPEHHO UCIOIb30BaTh UX IIPU
peLIeHUN 3a7a4 MaTEMATUKHA U CMEXXHBIX [IPEAMETOB, YCBOCHHUE amlapara ypaBHEHUN U
HEPABEHCTB KaK OCHOBHOI'O CPEJCTBA MATEMaTUYECKOIO0 MOJEIUPOBAHUS 3a1a4,
OCyIIECTBIICHHE () YHKIIMOHAILHOW MOATOTOBKHU IIKOJIBHUKOB. Kypc XapakTepusyercs
MIOBBIIIEHUEM TEOPETUYECKOIO YPOBHS 00YUYEHHUs, IIOCTEIEHHBIM YCHIINEM POJIM TEOPETUUECKUX
00001eHu U AeTyKTUBHBIX 3aKioueHui. [Ipukinannas HarpaBIeHHOCTh PACKPHIBAET
BO3MO>XHOCTb U3y4aTh U PEIIATh IPAKTUYECKUE 3aa4H.

Lenbio u3ydyeHusi Kypca reoMeTpum B 7-9 Kiaccax siBJsieTcsl CHCTEMaTHYECKOE
U3y4eHHE CBOMCTB reOMETPHUECKUX (PUTYp Ha IUIOCKOCTH, (POPMUPOBAHHE MPOCTPAHCTBEHHBIX
MPEJCTAaBICHUA, pa3BUTHE JIOTHUECKOTO MBIIICHUS U MOAr0TOBKA ammapara, He00X0IMMOT0 JIJIs
U3Y4YECHHs CMEXHBIX JMCLHUIUIMH U Kypca CTEpEOMETPUN B CTAapIIMX  Kiaccax. B ocHoBe

MOCTPOCHHS JAHHOTO KYPC JIEKUT HJIes TYMaHNU3alUuu 00Y4eHHs, COOTBETCTBYIOIIAs
COBPEMEHHBIM IIPECTABICHUSAM O LEJIAX IIKOJIBHOIO 00pa3oBaHMs U yIEJromas ocoboe
BHHUMaHUE JIMYHOCTH YYEHHKA, €F0 MHTEpecaM U CIIOCOOHOCTSIM.

[IpeiaraemMslii Kypc O3BOJISIET 00ECTIEYUTh (POPMUPOBAHKE, KAK npedMemHblX YMEHUH, TaK 1
VHUBEPCAILHBIX YUeOHbIX Oelicmauli IKOJIBHUKOB, a TAKXKE CIIOCOOCTBYET JOCTUKECHHUIO
onpeaenéHHpx B0 @PI'OC MTUIHOCTHBIX Pe3yJIbTaTOB, KOTOPHIC B JAIGHEHIIIEM TIO3BOJIAT yYaIIUMCS
MIPUMEHSTH MTOJTyYCHHBIC 3HAHUS M YMCHUS JIJISl PEIICHUS Pa3IMYHbIX KU3HCHHBIX 3a/1a4.

OO0mas xapakTepucTuka yueOHoro npeamera «MaremaTuka»

Hacrosimas nporpaMmma 1mo MaTeMaTHKe JiJ1i OCHOBHOM IIKOJIBI SABJISETCS JIOTUYECKUM
MPOAOJIKEHUEM MTPOTPAMMBI 111 HAYAJIBHOM IIKOJIbI U BMECTE C HEM COCTABJISIET ONKUCAHUE
HEMPEepBIBHOIO Kypca MaTeMaTHKU ¢ 1-ro mo 9-ii kiacc 0611eodpa3oBaTeIbHON MIKOJIBL.

B ocHOBe comepkanusi 00yUCHHSI MATEMATUKE JICKUT OBJIAJICHUE YIATUMUCS
CHEAYIOLIMMH BUJAMH KOMIIETCHIMN: NMPeAMEeTHONH, KOMMYHUKATHBHON, OPraHU3aALMOHHOH U
0011eKYJILTYPHOM. B COOTBETCTBHUM C 3TUMH BUJIaMH KOMIIETEHIIUHN BBHIJICIICHBI TJIABHBIC
COZIEPKATENBHO-1IEJIEBbIC HAMPABJICHUS PA3BUTHS yYaIIUXCS CPEACTBAMU IIPEAMETA
«MaremarTukay.

Ipenmernas komnereHuus. [lon npeagMeTHON KOMIIETEHIIMEW MOHUMAETCS
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
MOJETMPOBAHUM KAaK OJHOM U3 BaXKHBIX METOJIOB O3HAHUA MUpa. DOPMHUPYIOTCS ClIeAYIOIUE
o0pa3zyromiue 3Ty KOMIETEHITUI0 YMEHHUS: CO3/1aBaTh MPOCTEHIITNE MAaTEMAaTHIECKHUE MOJICIIH,
paboTaTh ¢ HUMHU ¥ HHTEPIPETUPOBATH MOJIYUEHHBIE PE3YIbTAThL; IPUOOpPETATh U
CHUCTEMAaTU3UPOBATh 3HAHUS O CIIOCO0aX PEIICHUS MAaTEMaTHICCKUX 3a]1a4, a TAKKE TIPUMEHSTh
9TU 3HAHUS U YMEHUS JUIS PELICHUS] MHOTHX KU3HEHHBIX 3a7a4.

KommyHnukaruBHasi komnereHuus. [1og KOMMyHHUKAaTUBHON KOMIIETEHITUEN TOHUMAETCS
c(hOpMHUPOBAHHOCTH YMEHUS SICHO U YETKO M3JIaraTh CBOM MBICIIH, CTPOUThH ApTYMEHTHUPOBAaHHBIE
pacCcyXJIeHHsI, BECTH JUAJIOT, BOCIIPUHUMAs TOUKY 3pEHHs COOECeTHUKA U B TO KE BpEMs
nojiBeprasi €€ KpUTHIECKOMY aHAIIU3y, OTCTauBaTh (IIPU HEOOXOIUMOCTH) CBOIO TOUKY 3pEHUS,
BBICTpaMBasi CUCTEMY apryMeHTaIruu. GopMUPYIOTCS 00pa3yroIIre STy KOMIIETEHIIMIO YMEHHUSI, a
TaK)Ke YMEHUS U3BIIEKaTh HH(POPMAIIHIO U3 PA3HOTO POJIa HICTOYHUKOB, MPEOOPa30BhIBas €€ MpU
HE00X0AMMOCTH B JIpyrue GopMbl (TEKCThI, TAOJIUIIBI, CXEMBI U T.11.).

OpranusauuonHasi komnerenuus. [log opraHu3anmoOHHON KOMIIETEHIIMEN TOHUMAETCS
c(hOPMHUPOBAHHOCTh YMEHUS CAMOCTOSITENILHO HAXOAWUTh M MMPUCBAUBATH HEOOXOTMMBIE
yYaImuMcsi HOBbIE 3HaHUsI. DOPMHUPYIOTCA CIeAYIOIMKe 00pa3yromue 3Ty KOMIIETCHIIMIO YMEHHUS:
CaMOCTOSITENTLHO CTaBUTh yueOHYIO0 3a/1auy (11elb), pa30uBaTh €€ Ha COCTaBHBIE YaCTH, HA
KOTOPBIX OyJIET OCHOBBIBATHCS MPOIIECC €€ peIIeHNUs, aHATU3UPOBATh PE3YNIbTAT JICHCTBUS,
BBISIBJISTH TOMYIICHHBIE OMTHOKU H HETOYHOCTH, UCTIPABIISATH UX U MPEACTABIAThH TOTYyYCHHBIN
pe3yabTar B (hopMe, JIETKO JOCTYITHOM JJIs BOCIIPUATHS IPYTHX JIFOJICH.

OO0meKkyJbTypHas koMneTeHIus. [Tog oOmEKyTbTYpHON KOMIIETEHIINEH TTOHUMAETCS
OCBEIOMJICHHOCTH IIIKOJIbHUKOB O MaTEMAaTHKE KaK JIEMEHTE O0IEeUYeTOBEUECKON 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 SJIpa MIKOJIBHOIO MaTeMaTHYecKoro oopasoBanus. B mporpamme oHo
MPEJICTABIICHO B BHJIE COBOKYITHOCTH COJICP)KATEILHBIX Pa3eiioB, KOHKPETH3UPYIOIIUX
COOTBETCTBYIOIIHE OJIOKM (PYHAaMEHTAIBLHOTO SiApa MPUMEHUTEIFHO K OCHOBHOH HIKOJIE.
[Tporpamma periiaMeHTHpYET 00beM MaTepuaa, 00s3aTeILHOTO IS U3yYCHHS B OCHOBHOMN
IIKOJIE, a TAKXKE JIAeT €ro pacrpeaesieHne Mexay 5S—6 u 7—9 kinaccamu.

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
COJIEPKaTEIbHO-METOANYECKYIO JIMHHIO, IPOHU3BIBAIOIYIO BCE OCHOBHBIE Pa3/€iibl CONEPKAHUS
MaTeMaTHYeCKoro o0pa3oBaHUs Ha JAHHOM CTYNEeHH 00ydeHus.

Conep:xanue pa3nena «ApupMeTHKA» CIY>KUT 0a30i U151 JAIbHEUIIIETO U3yYeHUS
yUYalIUMHCS. MAaTEMaTUKU, CIIOCOOCTBYET PA3BUTHIO UX JIOTUYECKOTO MBIILICHUS,
(hOpMHPOBAHNIO YMEHHS TI0JIH30BATHCS AJTOPUTMAMH, & TAKXKE TPHOOPETEHUIO IPAKTUICCKUX
HABBIKOB, HEOOXOIMMBIX B ITOBCEHEBHOM XU3HU. Pa3BuTHE MOHATHUS O YKCIE B OCHOBHOW ILITKOJIE
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 apudmeruku (anroput™ EBkinaa, ocCHOBHas TeopeMa apu(pMETUKH), OTHECEHO K
CTYTIEHH OOIIETO CPEeIHETO (IMOJTHOT0) 00pa30BaHUA.

Copep:xaHue pa3zesia «AJredpa» HanpaniIeHO Ha (OPMHUPOBAHUE Y yUALTUXCS
MaTeMaTHYECKOro anrnapara Jjsi peleHHs 3a/1a4 U3 pa3HbIX pa3/ieIoB MaTEMaTUKH, CMEKHBIX
IIPEIMETOB, OKPYKaOLIEH pearbHOCTH. SI3bIK anreOpbl MOAYEPKUBAET 3HAUEHUE MAaTEMATUKU
KaK f3bIKa JUIsI IOCTPOSHMSI MAaTEMaTHUYECKUX MOJIEJIeH MPOLIECCOB U SIBICHUN PEaJIbHOTO MUPA.
B 3amaun u3yuenus anreOpbl BXOAAT TaKKe Pa3BUTHE AlTOPUTMHUECKOTO MBIIUICHHUS,
HE00X0/IMMOr0, B YACTHOCTH, JUIsl YCBOEHMSI Kypca MHPOPMATUKHU, OBJIQJCHNUS HaBbIKaMU
JeTlyKTUBHBIX paccyxaeHuil. [Ipeobpa3zoBanue CHMBOJIBHBIX (POPM BHOCUT crieU(UUECKUI
BKJIaJ] B pa3BUTHE BOOOPAKEHUS yUalIUXCs, UX CIOCOOHOCTEN K MaTeMaTUYECKOMY TBOPUECTBY.
B ocHOBHOII 1IKOJIE MaTepual TPyNIUpPyETCs BOKPYT pallMOHAIbHBIX BHIPAXKEHHI, a BOIIPOCHI,
CBSI3aHHBIE C UPPAITMOHAIBHBIMU BBIPAXKCHUSIMH, C TPUTOHOMETPUIECKUMH (PYHKITUSIMH U
npeoOpa3oBaHUsAMU, BXOJT B COJIEpKAHNE Kypca MaTeMAaTUKU Ha CTapIleil CTyneHn o0ydeHus B
LIKOJIe

Conep:xanue pa3znena « DyHKIMU» HALEICHO HA MOJTYYEHUE MIKOJIbHUKAMUA KOHKPETHBIX
3HaHUHN 0 PYHKIIMU KaK BaKHEHIIIEH MaTeMaTHIEeCKON MOJIETH JJIsSI ONTMCAHUS U UCCIICAOBaHUS
pa3Ho 00pa3HbIX HpoleccoB. M3yueHne 3Toro marepuaia cnocoOCTBYET Pa3BUTHIO Y ydaluXcs
YMEHHSI UCTI0JIb30BaTh Pa3INUHbIe SI3IKM MAaTEMaTUKHU (CIIOBECHBIN, CUMBOJIUYECKHIA,
rpaduyecKuii), BHOCUT BKJIaJ B (GOPMHUPOBAHKE MIPEICTABICHHUI O POJIM MATEMATHKHU B Pa3BUTHH
LUMBUIIN3ALUHU U KYJIbTYPBI.

Paznen «BeposiITHOCTb M CTATHCTHKA» — 0053aTENIbHBIA KOMIIOHEHT IIKOJIBHOTO
o0pa30BaHMsl, YCHJIMBAIOIIUI €ro MPUKIaJHOE U MPAKTHYECKOEe 3HaUeHHEe. DTOT MaTepua
HEoOXOINM, MPEKIE BCEro, Ut (GOPMUPOBAHUS Y yUAIIUXCS (PYHKIIMOHAIBHOM IPaMOTHOCTH —
YMEHHI BOCIPUHUMATh U KPUTHUECKU aHATU3UPOBATh MHPOPMAIUIO, IPEACTABICHHYIO B
pa3nuuHbIX (hOpMax, MOHUMATh BEPOSITHOCTHBIN XapakTep MHOTUX pEalIbHbIX 3aBUCUMOCTEI,
MIPOBOJIUTH MPOCTEHIITINE BEPOSTHOCTHBIE pacueThl. M3yueHne 0CHOB KOMOMHATOPUKH TTO3BOJIUT
y4aluMCcs paccMaTpUBaTh CiIy4yau, OCYLIECTBIATH epedop 1 MoJICYET YKciia BAPUAHTOB, B TOM



qlClie, B IPOCTEUINNX MPUKIAIHBIX 3aJa4ax.

[Ipy n3y4eHnn CTaTUCTUKN U BEPOSITHOCTH PACLIUPSIIOTCS MIPEACTABICHUS O COBPEMEHHOU
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 «I'eomeTpusd» — pa3BUTh y ydalluxcs MPOCTPAHCTBEHHOE
BOOOpa)KeHUE U JIOTUYECKOE MBIIIJICHHE TyTeM CHUCTEMaTHUYeCKOr0 U3Y4YEeHUs CBONCTB
reOMEeTPHUECKUX (PUTYp Ha MIIOCKOCTH U B MPOCTPAHCTBE U MPUMEHEHHUS 3TUX CBOMCTB MpH
pEILIeHNH 3a]]a4 BHIYUCIUTENBHOTO M KOHCTPYKTUBHOTO Xapakrepa. CyliecTBeHHas pojib Ipu
9TOM OTBOJUTCS Pa3BUTHIO FT€OMETPUUECKON MHTYHLMU. CoueTaHUe HAIJISIHOCTH CO CTPOTOCThIO
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 JUCLMILTUHAX, 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
pa3InYHBIX BOIIPOCOB Kypca. COOTBETCTBYIOLIMI MaTepua HAalleJIeH Ha MaTeMaTHYeCKOe
pa3BuTHE ydamuxcs, GOpMUPOBAHNE Y HUX YMEHHUS TOYHO, CKATO U SICHO M3J1araTh MBICIIH B
YCTHOM M MHUCbMEHHOM peyH.

Pa3nesn «MaremaTuka B MCTOPHYECKOM Pa3BUTHM IIPEIHA3HAYEH JUIsl JOPMHUPOBAHUS
MIPE/ICTABICHUI O MAaTEMAaTUKE KaK YaCTH YEJIOBEUECKON KyJIbTYpHhI, I OOIEro pa3BUTHS
LIKOJIbHUKOB, JUISl CO3JIaHUsI KYJIbTYPHO-UCTOPUYECKOM cpelibl 00yueHus. Ha Hero He BblaenseTcs
CHEIHAbHBIX YPOKOB, YCBOCHHE €r0 He KOHTPOJIUPYETCS, HO COJIep:KaHue 3TOTro pas3zena
OpPraHUYHO MPHUCYTCTBYET B yU€OHOM IPOLIECCE KaK CBOETO pojJia F'yMaHUTapHbIN (OH IIpH pac-
CMOTPEHHH NMPOOJIEMATUKH OCHOBHOTO COJIEP:KaHUsI MAaTEMaTHUECKOr0 00pa30BaHMUsL.

Llennocmmuuie opuenmupul cooeprcanus yuedHo2o npeomema

MaremaTtnueckoe 00pa30BaHNUE UTPAET BaXKHYIO POJb, KaK B IPAKTUUECKOM, 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.

[IpakTudeckast Moje3HOCTh MaTEMAaTHUKU 00YCIIOBIEHA TEM, UTO €€ IIPEIMETOM SIBIISIFOTCS
(byHIaMeHTalIbHBIE CTPYKTYPbI peajibHO 'O MHUpa: MIPOCTPAHCTBEHHBIE (POPMBI U
KOJIMYECTBEHHBIE OTHOIIEHUS — OT MPOCTEUIINX, YCBaUBAEMbIX B HEIIOCPEJACTBEHHOM OIIBITE,
710 1OCTaTOYHO CJIOKHBIX, HEOOXOUMBIX JUIsl Pa3BUTHS HAyYHBIX M TEXHOJIOTHYECKUX uaei. bes
KOHKPETHBIX MaTeMaTU4YEeCKUX 3HAHUN 3aTPyTHEHO MOHWMaHUE MPUHLUIIOB YCTPOICTBA U
UCIOJIb30BAaHUS COBPEMEHHON TEXHUKH, BOCIIPUATHE U UHTEPIIPETaIsl pa3HOOOpa3HOM
COLIMAJIbHOW, IKOHOMUYECKOH, MOTUTHYECKON NHpOopMaIu, Maao3(PeKTUBHA TOBCEIHEBHAS
IIpaKTU4ecKast 1eATeNbHOCTh. KaxkIoMy 4enoBEKY B CBOEH KM3HU IPUXOANUTCS BBIIOJIHATh
JIOCTaTOYHO CJIOYKHBIE pacueThl, HAXOJIUTh B CIPABOYHHUKAX HYXHbIE (OPMYJIbI U IPUMEHSTH UX,
BJIA/IETh IPAKTUYECKUMHU IIPUEMAMK F€OMETPUUECKUX U3MEPEHUI U IOCTPOEHUH, YNTATh
nH(pOpMaIINIO, IPEICTaBICHHYIO B BUy TaOJIULl, AMarpaMm, rpa)uKoB, TOHUMATh
BEPOSITHOCTHBIN XapakTep CIyd4aifHbIX COOBITHUM, COCTABIIATh HECIOKHBIE QITOPUTMBI U JP.

be3 6a30B0i1 MaTeMaTHYeCKOW TIOJITOTOBKM HEBO3MOXKHO CTaTh 00pa30BaHHBIM
COBPEMEHHBIM YEJIOBEKOM. B 11K0JIE MaTeEMaTHKa CIYKUT ONMOPHBIM NIPEAMETOM JIJISl U3YUEHUs
CMEXXHBIX JUCIUIUIMH. B peanbHON ®KU3HU - HEOOXOIUMOCTHIO B HAIIIM JTHU SIBJISIETCS
HEeMpephIBHOE 00pa30BaHue, YTO TpeOyeT MOTHOIEHHOH 6a30Boii 0011e00pa30BaTEIHLHOM
MOJITOTOBKH, B TOM 4HCIIe M MaTeMaTudeckoi. 1, HakoHel, Bce Oouibliie CrieliMaabHOCTEN, T/e
HE0OXOIMM BBICOKUH YPOBEHB 00pa30BaHMsl, CBA3aHO C HEITOCPEICTBEHHBIM ITPHUMEHEHHEM
MaTeMaTHKH (IKOHOMHUKA, On3Hec, GUHAHCHI, (Pu3nKa, XUMHUS, TEXHUKA, HHHOPMATHKA,
OuoJIorHs, ICUXONIOTHS U 1p.). Takum 00pa3zoM, pacupsieTcss Kpyr IIKOJIBHUKOB, 17151 KOTOPBIX
MaTeMaTHKa CTAaHOBUTCS 3HAUMMBIM ITPEIMETOM.

J1J1st ®KU3HU B COBPEMEHHOM OOIIECTBE BAXKHBIM SIBISIETCS (DOPMHUPOBAHHE
MaTEMaTHYECKOTO CTHJISI MBILIUICHUS, TIPOSBISIONIETOCS B ONPEICICHHBIX YMCTBEHHBIX HABBIKAX.
B mporiecce MmaTemMaTuuecKoil 1eATETHPHOCTH B apCeHANl TPUEMOB U METOJIOB YEJIOBEYECKOTO
MBIIUICHHUS] €CTECTBEHHBIM 00pa30M BKITFOYAIOTCS MHIYKIUS U IEAYKIHs, 00001eHIE 1



KOHKpPETHU3alLMsl, aHAJIU3 U CUHTE3, KJIacCU(PUKALMA U CUCTEMaTU3alus, abCTparupoBaHue 1
aHasorusi. OObEKThl MATEMAaTUYECKUX YMO3AKIIOUEHNH U ITPaBUJIa UX KOHCTPYHPOBAHUS
BCKPBIBAIOT MEXAHMU3M JIOTHUECKUX IIOCTPOCHUH, BbIpa0aThIBalOT yMEHUs (HOPMYIINPOBATH,
000CHOBBIBaTh U JJOKA3bIBaTh CYXIEHUS, TEM CAMbIM PA3BUBAIOT JIOTUUYECKOE MBILILICHHE.
Benymas posb npuHaAneXUT MaTeMaTHKe B (GOPMUPOBAHUY AJITOPUTMHUECKOTO MBILICHHS,
BOCIIMTAHUM YMEHUMN JI€MCTBOBATH IO 3a/laHHOMY JITOPUTMY, KOHCTPYMPOBaHUU HOBBIX. B xoz€e
peleHns 3a7a4 — OCHOBHOM y4eOHOH e TeIbHOCTH Ha YPOKAaX 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.

MaremaTnueckoe 06pa3oBaHUE BHOCUT CBOM BKJIaJl B (pOPMHUPOBAaHUE OOLIEH KyIbTYpBbl
yenoBeka. Heo0X0AMMbIM KOMIIOHEHTOM 001IEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBAaHUU
ABJIsieTCs 00I1Iee 3HAKOMCTBO ¢ METO/IaMU TIO3HAHUS JIeHICTBUTEIBHOCTH, NIPEJICTABICHHE O
IIPEIMETE U METOJIE MATEMATUKH, €T0 OTJIMYUSA OT METOJOB €CTECTBEHHBIX M TYMAHUTAPHBIX
HayK, 00 0COOEHHOCTSIX IPUMEHEHUS] MATeMaTUKH JUIsl peLIEHNS] HAyYHbIX U IIPUKJIAIHBIX 3371au.

W3ydeHune MaTeMaTUKU CIOCOOCTBYET 3CTETUYECKOMY BOCIIMTAHUIO YEJIOBEKA, IOHUMAHHIO
KPacoThI U U3SIIIECTBA MATEMATHYECKUX PACCYKICHHH, BOCIIPUATHIO T€OMETPHUYECKHX (HOpM,
YCBOEHHUIO UJIEU CUMMETPUHU.

HcTopus pa3BUTHS MaTEMaTUUYECKOIO 3HAHUS JAET BO3MOXHOCTD MOTIOJIHUTD 3a11ac
MCTOPUKO-HAYYHbIX 3HAHUH IIKOJIBHUKOB, CPOPMHUPOBATh Y HUX MPECTABICHUS O MATEMAaTUKE KaK
4aCcTH 00111€4€eT0BEYECKOHN KYIbTYphl. 3HAKOMCTBO C OCHOBHBIMHM HCTOPUUECKUMU BEXaMHU
BO3HUKHOBEHUS U Pa3BUTHS MaTEMAaTU4YECKON HAYKH, C UCTOPUEH BEIUKUX OTKPBITUI, UMEHAMU
Jr0/1el, TBOPUBLIMX HAYKY, IOJKHO BOMTH B MHTEIIJIEKTYaJIbHBIN Oarax Kak0ro KyJabTypPHOTO
4eJI0BEKA.

Onucanue mecra yueOHoro npeamera «Maremaruka» B y4eOHOM ILIaHe

Ha n3y4yeHnue MaTeMaTHKH B OCHOBHOM IIKOJI€ OTBOJUT &

6 yueOHBIX YacoB B HejlelI10 B 5-6 ki1accax;

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

Bcero 918 ypoxkos.

B cootBercTBUU € TpeOoBaHusAIMHU DeepanbHOro TOCYJapCTBEHHOTO 00pa30BaTEIbHOTO
CTaHJapTa OCHOBHOT'O 00111ero o0pa3oBaHus npeaMeT «MaremaTuka» uzydaercs ¢ 5-ro o 9-i
KJIacC B BHJIE CIEYIOUINX y4eOHBIX KypcoB: 5-6 kitacc — «MaTeMmaTuka (MHTerpupOBaHHBIH
npeamer), 7-9 kiaccax npeamer «MaremaTrkay (Anredpa u ['eometpus).

[Tpenmer «MatemaTrka» B 5-6 kjaccax BKJIIOUaeT apu(pMeTHUECKHI MaTepuall,
AJIEMEHTHI aNreOpbl 1 T€OMETPUH, a TAKXKE DJIEMEHThI BEPOATHOCTHO-CTATUCTUYECKON JTMHUH.
[Tpeamer «Anredpa» BKIIOYAET HEKOTOPBIE BOIIPOCH apu(METHKH, Pa3BUBAIOIINE
YUCIIOBYIO JJMHHIO 5-6 KJ1accoB, COOCTBEHHO anreOpanyecKuil MaTepua, 3JeMeHTapHbIe

(byHKINY, a TAKKE DJIEMEHTbI BEPOSATHOCTHO-CTATUCTHUECKON JIMHUM.

B pamkax yueGHOTrO nipeamera «I'eomMeTpus» TpaAULIMOHHO U3ydatoTcsi EBkingoBa
TeOMETPHUSI, IIEMEHThI BEKTOPHON ainred0pbl, reOMEeTpHUECKHe MPeoOpa3oBaHuUs.

N3ydeHne BEpOATHOCTHO-CTAaTUCTUYECKOTO MaTepHalla OTHECEHO K 5-6, Kk 7-9 knaccam

JII/I‘[HOCTHI)IE, METANIPEAMETHBIC U NIPEAMETHLBIEC PE3YJIbTATHI 0CBOCHUSA y‘lQﬁHOFO
npeamera «MaremaTuka»S-9 Kiaaccol
JInYHOCTHBIMM pe3ylibTaTaMu U3ydeHus npeameTa «MareMaTukay (B BUAE CIETYIOINX
y4eOHBIX KypcoB: 5-6 kitacc — «Matematukay, 7—9 kinacc — «Marematuka» («Anredpa» u
«"eomeTpusi») ABISAIOTCA CEIYIOIINE KauecTBa:
® HE3aBUCUMOCTb U KPUTUYHOCTH MBILIUICHHUS;
e BOJS M HACTOMYMBOCTH B IOCTHKEHUU LIEIIN.
CpencTBoM TOCTHIKEHUS dTUX PE3yJIbTATOB SIBIISCTCS: CHCTEMa 3aJaHui yueOHUKOB;
Mpe/icTaBlIeHHAas B yueOHUKAX B IBHOM BHJI€ OpraHu3allus MaTepuasa o NpUHIHUITY MUHIMAKCa;
HCIIOJIb30BAHUC COBOKYITHOCTH TCXHOHOFHﬁ, OPHUCHTHPOBAHHBIX HA PA3BUTUC CAMOCTOATCILHOCTU U
KPUTHYHOCTH MBIIIIEHUS: TEXHOJIOTHSI CHCTEMHO-JESTEIbHOCTHOTO MOJIX0/[a B 00YUYCHHH,
TCXHOJIOI'UsA OICHUBAaHUA.
Memanpeomemupimu pe3yiabTaTaMu U3ydeHus Kypca «Matematkay sBiseTcs: popMupoBaHue
YHUBEpCaIbHBIX yueOHbIX nerictBuil (Y'Y /).



Pezynamuensie YY/I:

5—0 - i knacewi

— CaMOCTOSITEIILHO 0OHApyacueams U GOPMYIUPOBATH YICOHYIO IPOOIEMY, OIIPEIENATh e
y4eOHOH JesATEHbHOCTH, BRIOUPATh TEMY ITPOCKTA;

— 8bl0BU2amMb BEPCUU PEILICHUs TPOOJIEMbl, OCO3HABATH (M MHTEPIPETUPOBATD B CIydae
HE00XO0IMMOCTH) KOHEUHBIA PEe3yJbTaT, BHIOMPATh CPEJCTBA TOCTHIKEHUS LENU U3
IIPEIOKEHHBIX, a TAKXKE UCKATh UX CAMOCTOSITENIBHO;

— cocmagnams (AHIUBUAYATbHO WIH B TPYIIIE) IUIAH PEIICHUs MPOOIeMbl (BHITOTHEHUS
IIPOEKTA);

— pabortas 10 IJIaHy, céepsams CBOU ACHCTBUS C LEIbIO U, TP HEOOXOAUMOCTH,
UCTPABJIATH OIIMOKH CAMOCTOSTENBHO (B TOM YHCIIE H KOPPEKTHPOBATh IUIAH);

— B JIMAJIOTE C YYUTEIIEM COBEPULEHCMBOBAMb CAMOCTOATEIHLHO BEIPA0OTaAHHbBIE KPUTEPHUH
OLIEHKH.

7-9-11 Knaccol

—  CaMOCTOSATEIBHO 0OHApyHcU8ams U hopmynupoeams podIeMy B KIaCCHOU U
WHIUBUAYAIbHON Y4eOHOH 1edaTeIbHOCTH;

— @bl0BU2amMb BEPCUU PEILICHUS ITPOOIJIEMbI, OCO3HABATh KOHEUHBIN pe3ynbTar, BbIOUpaTh
CpEeICTBa IOCTHKEHUS LENU U3 MPEATI0KEHHBIX WM UX UCKAaTh CAMOCTOSITENBHO;

— cocmagnams (AHAUBUAYATbHO WIN B IPYIIIE) IUIAH PEIIEHUs TPOOIEeMbI (BBIIOJHEHUS
MIPOCKTA);

— noo0bupams K Kaxaou npodieme (3a1aue) afeKBaTHYIO €l TeOPETUUECKYIO0 MOJIEIb;

—  paboTas 1O TMPEAJIOKEHHOMY WJIM CaMOCTOSITEIbHO COCTaBICHHOMY
IUIaHY, UCNOIb3068amMb HAPSAIY C OCHOBHBIMU U JOMOJHUTENBHBIE CPEACTBA (CIIPaBOYHAS
JUTEpaTypa, CJI0KHbIE IPUOOPHI, KOMIIBIOTED);

— NIaHUpO8amsb CBOIO MHANBUAYAIBbHYIO 00pa30BaTEebHYIO TPACKTOPHUIO

— pabomamu 1O CAaMOCTOSITENILHO COCTABIIEHHOMY IUIaHY, CBEPSISICh C HUM U C LIETIBIO
NeSITeIbHOCTH, UCIIPABIIsis OIIMOKHU, UCIIOJNIB3Ys CAMOCTOSITENIbHO TOJ0OpaHHbIE CPEACTBA (B TOM
gucne u HTepHer);

— CBOOOHO 1016306ambCsl BHIPAOOTAHHBIMU KPUTEPHUSIMH OLIEHKU U CAMOOILIEHKH, UCXOS
U3 LIeJM U UMEIOLITNXCA KPUTEPUEB, Pa3iuyasi pe3ylbTaT U COCOObI IeHCTBUI;

— B XOJI€ TIPE/ICTaBJICHHUS IPOEKTa 0a8amb OYeHK) €ro pe3ybTaram;

— CaMOCTOATEIBHO 0CO3HABAmMb IPUUUHBI CBOETO YCIeXa UM HEeycleXa U HaXOUTh
CIOCOOBI BBIX0/1a U3 CUTYallMU HEYCIIeXa;

— yMemb oyeHums CTETIeHb YCIEITHOCTH CBOSH MHIUBUIYaIbHOM 00pa3oBaTeNbHOM
NeSITENIbHOCTH;

— 0asamu OYeHKy CBOUM JMUYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KaKkoB 5»),
OTIpeEIATh HAPaBJIEHUS CBOETO Pa3BUTHUS (KKAKUM 51 XOUY CTaThy, «4TO MHE JJI ATOr0 HAJ0
CCIIaThy).

Cpeocmeom ¢hopmuposanus perynsTUBHBIX Y'Y [ ciy)aT TEXHOJIOTHS CHCTEMHO -
JeSITeIbHOCTHOTO TIOJIX0/Ia Ha ATAre U3yYeHHsI HOBOTO MaTepHalia M TEXHOJOTHUS OLICHUBAHUS
00pa30BaTeNbHbIX JOCTHKEHUHN (Y4EOHBIX yCIIEXOB).

Hosnasamenvusie YY/I:

5-9-it knacc

— AHAIU3UPOBAMb, CPABHUBAMb, KIACCUDUYUPOBAmMb U 0000uamb QaKTHI U IBICHHUS;

— ocywecmenams CpaBHEHHE, CEPHALINIO U KITACCU(PHUKAINIO, CAMOCTOSATENILHO BBIOMpast
OCHOBaHUS ¥ KPUTEPHUH JUTsl YKa3aHHBIX JIOTHYECKUX OIepaliii; CTPOUTh KJIaCCU(PUKALIUIO
myTEM TMXOTOMUYECKOTO JIeIeHUs (Ha OCHOBE OTPULIAHUS);

— cmpoums JOTUIECKH 0O00CHOBAaHHOE PACCYKIEHUE, BKIIOYAIOIIIEe YCTaHOBIICHNE
MIPUYHUHHO-CIIEICTBEHHBIX CBA3EH;

— co30asams MaTEMaTUYECKUE MOJIENH;

— COCTaBIISITh TE3UCHI, PA3INYHBIC BUBI TUTAHOB (TIPOCTHIX, CIIOKHBIX H T.I1.).
[IpeobGpazoBbiBaTh HHPOPMAIIUIO M3 OJTHOTO BHUJIA B IPYTroM (TaOIUILy B TEKCT, TUarpamMmy U 1p.);

— 8bIYUMBI6AMb BCE YPOBHH TEKCTOBOM MH(OpMAIIHH.

— yMmemb onpeodeisims BOZMOXKHBIE HCTOUHUKH HEOOXOIMMBIX CBEJICHUM, IIPOU3BOAUTH
MOMCK MH(POPMAIUH, aHATU3UPOBAThH U OLIEHUBATh €€ JOCTOBEPHOCTb.



— TIOHMMas MTO3UIUIO JPYroro YeJI0BEKa, pa3iuiams B €ro peun: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apTyMEHTHI), PaKThI, THIIOTE3bI, AKCUOMBI, TEOPHUH. [|JIs1 3TOT0 CAMOCTOSITETHHO
MCIIOJIb30BaTh PA3JIMYHbIEC BUbI YTEHUA (M3yUarolee, IPOCMOTPOBOE, 03HAKOMUTENILHOE,
MTOMCKOBOE), MPUEMBI CITYIIIAHHUS.

— caMoOMy c030a6amb UCTOYHUKU MH(POPMAIIUU PA3HOTO THUIIA U AJIS Pa3HbIX ayAUTOPUH,
cobmoaaTh MHGOPMAIIMOHHYIO TUTHEHY U MIpaBUiIa HH()OPMAMOHHON 06€30MacHOCTH;

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

Cpeocmeom ghopmuposarus io3HaBaTeNbHBIX Y Y]] cykat yueOHBII MaTeprall U IPexe

BCEro NpOAYKTUBHbIC 3aJaHUs] yUeOHUKA.

— Hcnonb3oBaHne MaTeMaTHUECKUX 3HAHUH JUTSl PEIICHUS Pa3IMYHBIX MATEMATHUECKUX
3aJa4 ¥ OLIEHKU MOJyYEHHBIX Pe3yIbTaTOB.

— COBOKYITHOCTh YMEHUH MO UCIOJIB30BAaHUIO JOKA3aTeNbHOI MareMaTu4ecKoi peyn.

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

— YMeHuUs UCTI0Nb30BaTh MaTeMaTHUYECKHUE CPEICTBA AJI U3YUCHUS U OTIMCAHUS PEaTbHBIX
MPOLECCOB U SIBJICHU.

— He3aBUCHMOCTD Y KPUTHYIHOCTH MBIIIUICHHUS.

— Bosig 1 HaCTOWYMBOCTh B JOCTUKCHHUH LEITH.

Kowwynuxamuenwie YV/I:

5-9-i1 knaccwt

— CaMOCTOSITENIbHO Op2aHU308bl6aMb YI€OHOE B3aUMOJICHCTBUE B TPYIIIE (OMPEIesITh
o0IIHe [eH, TOTOBAPUBATHCS APYT C APYrOM H T.JI.);

— OTCTauBasi CBOIO TOUKY 3PCHHUS, NPUBOOUMb APeyMeHmbl, TTOATBEPKIast UX (aKTaMu;

— B TUCKYCCUU YMemb 8bl068UHYMb KOHTPAPTYMEHTHI;

- YUUTBCS KpUMUYECKU OMHOCUMbC K CBOEMY MHEHUIO, CJOCTOUHCTBOM NPUSHABAMb

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

— TMOHWUMAas TMO3UIUI0 JAPYroro, paziuyams B €ro peud: MHEHHe (TOYKy 3peHus),
JTOKA3aTeNIbCTBO (apTyMEHTHI), (DAKThI, TUTIOTE3bI, AKCHOMBI, TEOPHH;

— yMemb B3TIITHYTh HAa CUTYAIMIO C MHOU MO3UIUH U 00208APUBAMbCs C TIOJIEMU UHBIX
MO3UIUN.

Cpedcmeom ¢hopmuposarus KOMMYHUKATUBHBIX Y Y]] cimykat TeXHOIOTHS TPOOIEMHOTO
o0OydeHus1, opraHu3anms paboThl B MAIBIX TPYIIaX, TAK)KE UCIIOIH30BAaHUE HA YPOKaX
TEXHOJIOTUU JINYHOCTHO-OPHUEHTUPOBAHHOTO M CUCTEMHO-JESATEIbHOCTHOTO O0yUeHHSI.

IIpenmMeTHbIMHU pe3yJIbTATAMHU H3YUCHUS MpeaMeTa «MareMaTuKay SIBISIFOTCS CIIEAYIONTUE
YMEHHS:

S-i1 kJiace

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

e HA3BaHUU U TIOCJIEIOBATEIILHOCTH YUCEI B HATypaJlbHOM psany B mpeaenax 1 000 000 (c
KaKOT0 YMCJIa HAUMHAETCS ATOT Psifl, KaKk 00pa3yeTcst Kaxa0€ CISAYIOINIee YICIIO B 3TOM PSY);

e KaK 00pa3yeTcs Kaxaas CJeIyromas CYETHas eIMHAIIA;

e HA3BAHUS U TIOCJICIOBATEIIBHOCTE PA3PsIOB B 3aIMCH YHCIIA;

e HA3BAaHUSA U TIOCTIEIOBATEILHOCTH MEPBIX TPEX KIIACCOB;

e CKOJIBKO Pa3psIOB COJIEPKUTCS B KAKIOM KJ1acce;

e COOTHOIIIEHUE MEXKIY pa3psaamMu;

e CKOJIBKO €TUHUI] KaJKJIOTO KJIacca COJAEPIKUTCS B 3allUCH YHCTIA;

e KaK yCTpO€Ha MO3UIIMOHHAS AECATUYHAS CUCTEMa CUUCIICHHUS;

e CIMHUIIBI I3MEPEHUS BETTMYMH (IJIMHA, Macca, BpeMs, TUIOIIA/lb), COOTHOIICHUS MEXKIY
HUMU;



e JICCATUYHBIX APOOEH U MpaBWIIax ACHUCTBUN C HUMHU

e CpasHuBamy NECSITUUHBIE TPOOH;

* 8bINOJIHAMb OTIEPALIH HaJl IECATUUHBIMU IPOOSMU;

* NpPeobpazoevI6ams AECATUIHYIO IpoOb B OOBIKHOBEHHYIO M HA00OPOT;

e OKpY2liAmy 1IeTIble YHCTa U IECATUUHBIE TPOOH;

e HaxX0Oum» MPUOIIVKEHHBIC 3HAYCHHSI BEIMYMH C HEJTOCTATKOM U U30BITKOM;

e 8bINOIHAMb TPUOTMKEHHBIEC BEIUMCICHUS U OIICHKY YHCIIOBOTO BBIPAXKEHUS,

e (DYHKITMOHATILHOW CBSI3M MEXKIY TPYIIIAMUA BETUYHH (I[eHa, KOJUYECTBO, CTOUMOCTH;
CKOpOCTb, BpEMsl, pPAacCTOSHHE; IPOU3BOIUTEIILHOCTh TpyJda, BpeMs paboTel, pabdoTa).
Bvinoaname :

e YCTHBIE BerunciieHnst (B mpeaenax 1 000 000) B ciaydasx, CBOOUMBIX K
BbIYMCIICHUSAM B nipenenax 100, u nmucbMeHHbIE BEIYMCICHUS B OCTAIBHBIX CIy4asiX; BBIMOJHATD
MIPOBEPKY MPABUILHOCTH BBIUMCIICHHUIA;

o ymMHOkeHHe U aenenue ¢ 1000;

e 3HAUEHMSI YUCIIOBBIX BBIPAKEHUH, copepkaux 3—4 AeiCTBUA CO CKOOKaMH U 0€3 HUX;

e peuiams MPOCTHIE U COCTABHbIE TEKCTOBBIE 33/1auy;

e GbINUCHIBAMb MHOKECTBO BCEBO3MOKHBIX PE3YJIbTATOB (HMCXO/I0B) IPOCTEUILINX
CIIy4alHBIX SKCIIEPUMEHTOB;

e HAxX0OumMb BEPOSTHOCTU MPOCTEUIIUX CIYyYAHBIX COOBITHII;

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 YUCJIA [Tap Ha MHOYKECTBE U3 3—5 3JIEMEHTOB;

e peuiams yIOOHBIM JUIsI ce0si CHocOOOM (B TOM YHUCIIE U C IOMOIIBIO Ta0IUIl U TpadoB)
JIOTUYECKHE 3a/1a4H, coepKaire He 0oiee TPEX BRICKAa3bIBAHUM;

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

e cmpoumy MPOCTENIIINE TUHEHHbIE, CTOIOUAThIE U KPYTOBbIE TUAarpaMMBl;

e HaxX0Oumdb PEIICHUs «KU3HEHHBIX» (KOMIIETEHTHOCTHBIX ) 33724, B KOTOPBIX

UCIIOJIb3YIOTCSI MATEMATUUECKHE CPEICTBA

e co30a6amu MPOAYKT (PE3yJIbTAT MPOEKTHON ACATEIHHOCTH),

JUTSL U3YYCHUS ¥ OMHMCAHMS KOTOPOTO UCIIOJIB3YIOTCSI MaTEMaTUUECKHE CPEJICTRA.

6-i1 k1acc

Hcnonv3o6ame Ipy pellieHUN MaTEMaTUYECKHUX 3aJ1a4, NX 0OOCHOBAHHUH U MPOBEPKE
HalJIEHHOT'O PEIICHHs 3HAHUE O:

e PACKIA0bI8amMs HATYPATLHOE YMCIIO Ha MPOCTHIE MHOXKHUTEIH;

e HaxoOums HAUOOIBIINI OOIINI AETUTENh U HANMEHbIIIee 00I1Iee KPaTHOE HECKOIbKUX
YHCell;

OTHOIIICHUSX U TIPOIOPIIHMAX; OCHOBHOM CBOMCTBE MPOTIOPITUH;

e TIPSIMOM ¥ OOPATHOM MPOMOPIIMOHAIBHBIX 3aBUCUMOCTSIX U UX CBOMCTBAX;

e TIPOIICHTAX;

e TIEJIBIX U APOOHBIX OTPUIATENBHBIX YHCIIAX; PAIlMOHATBHBIX YHCITAX;

e TIpaBUJIE CPABHEHUS PAITMOHAIBHBIX YHCEIT;

e TIPAaBHJIAX BHITIOTHEHHS OTepaIluii HaJl palliOHaTbHBIMU YHMCIIAMH; CBOMCTBAX OTEpaIlHii.

e Oenums YUCIIO0 B JAHHOM OTHOILIEHUY;

e HAX0OumMb HEU3BECTHBIN YJICH MPOTOPIIHH;

e HaxX0Oumb JAHHOE KOJINYECTBO MPOIIEHTOB OT YHCIIA U YHCIIO 110 U3BECTHOMY KOJIMUECTBY
MPOLIEHTOB OT HETO;

* HAX0OUMb, CKOJIBKO MPOIIEHTOB OJIHO YHCIIO COCTABIISAET OT JIPYroro;

e yBenuyu8ans U yMEHbIIATh YUCIIO HA JAHHOE KOJMYECTBO MIPOLIEHTOB;

e peuiamsb TEKCTOBBIE 33J]a4l HA OTHOIIEHHUSI, TPOMOPLIUHU U MTPOLIEHTHI;

e CpasHu6ams 1B palluOHAIbHBIX YHCIIA;



* 8bLINOJIHAMb ONIEPALIUU HAJl pallMOHATIbHBIMU YMCIIAMHU, UCII0JIb30BAaTh CBOMCTBA ONEpaliuii
JUTSL YIIPOILIEHUSI BBIYUCIICHUM;

e peuiamb KOMOMHATOPHBIE 3a/1a4H C TIOMOIIBIO TIPAaBUJIa YMHOXKCHHUS;

o HAX0OUMb BEPOATHOCTHU MPOCTEHIINX CITy4aitHBIX COOBITHH;

e pewiams NPOCTEUIINE 33]Ja4H HA OCEBYIO U LICHTPAJIBbHYIO CUMMETPHIO;

e pewiamsb MPOCTEHUIIINE 33a4H Ha Pa3pe3aHue U COCTaBICHUE FEOMETPUIECKUX PUTYD;

e HAX0OUmMb PEIICHUS  «KU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
HCIIOJIB3YIOTCA MAaTEMAaTUYECKUE CPELICTBA;

e co30asamp MPOAYKT (pPe3yJbTaT MPOEKTHOM IeATENbHOCTH ), 1JI1 U3YUYEHHUS U OTHUCAHUS
KOTOPOI'O UCIOJIB3YIOTCS MAaTEMAaTUYECKHUE CPEICTBA.

7-i1 kJaacc.

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

e HATYpPaJIbHBIX, LIEJIbIX, PALIMOHAIIBHBIX, UPPALMOHAIIbHBIX, J€HCTBUTEIbHbIX YACIAX;

e CTEIIEHU C HATypaJbHbIMU NIOKA3aTEJIIMU U UX CBOMCTBAX;

e OHOYIEHAX U MPABUJIAX JICUCTBHUI C HUMHU;

e MHOTOWIEHAX U MpaBUjIax JEUCTBUI C HUMU;

e (hopmyIiax COKpaIEHHOTO YMHOXKEHHUS;

e TOXKJIECTBAX; METO/IAaX JI0KA3aTeJIbCTBA TOXKIECTB;

e IMHEWHBIX YPAaBHEHUAX C OJHON HEU3BECTHOM U METOJIaX UX PELICHHUS;

e CUCTEMAax JIBYX JMHEHHBIX YPaBHEHUH C ABYMSI HEU3BECTHBIMHU U METO/IAX UX PELICHUS.

* 8bINOIHAMb NEUCTBUA C OHOWIEHAMHU U MHOTOYJICHAMU;

* Y3HA6aMb B BBIPAKEHUAX (OPMYIIBI COKPAILIEHHOTO YMHOXKEHHUS U IPUMEHSTh UX;

* PACKNAObI8AMb MHOTOUJIEHBI HA MHOXKUTEIH;

e 8bINOIHAMb TOKACCTBEHHBIE MPEe00pPa30BaHU IENbIX AIreOpanvdecKiX BRIPaKEHHII;

e 00Ka3bl8ams MPOCTEHIIINE TOKIECTBA;

e HAX0OUMb YUCIO COYETAHHUHN U YHCIIO Pa3MEIIeHUN;

e peuiams TUHEWHBIE YPABHEHUS C OJTHOM HEM3BECTHOM;

e peuiams CUCTEMBI IBYX JTMHEUHBIX YPABHEHUH C ABYMSI HEM3BECTHBIMU METOJIOM
MIOJICTAHOBKU ¥ METOJIOM aJIreOpandecKoro CIoKeHHS;

e peuiams TEKCTOBBIE 33JJa4X C IOMOIIBIO JINHEWHBIX YPABHEHUN U CUCTEM;

e HAX0OumMb PEIICHNUs  «KU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJa4, B  KOTOPBIX
HCIIOJIB3YIOTCS MATEMATHYECKUE CPEJICTBA;

e co30asams MPOAYKT (pe3yNbTaT MPOEKTHOM IeATENbHOCTH), I U3YUYEHHUS U OTIMCAHUS
KOTOPOI'O UCHOJIB3YIOTCS MAaTEMAaTUYECKHUE CPECTBA.

7-11 Kjaacc.

I'eomerpus

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

HalJIEHHOTO PEIICHHs 3HAaHUE O:

e OCHOBHBIX T€OMETPUUYECKUX MOHATHUSAX: TOUKA, MPSAMasi, IJIOCKOCTh, JIy4, OTPE30K,
JIOMaHasi, MHOTOYT' OJIbHUK;

e OTIpE/ICNICHUH YIi1a, OUCCEKTPUCHI YITia, CMEKHBIX U BEPTUKAJIbHBIX YIJIOB;

e CBOMCTBAX CMEXHBIX U BEPTUKAIBHBIX YIJIOB,;

e OTIpE/ICTICHUH PABEHCTBA T€OMETPUUECKUX (PUTYp; TPU3HAKAX PABEHCTBA TPEYTOJIILHUKOB,

e TEOMETPUYECKUX MECTaX TOUEK; OUCCEKTPHUCE YIla U CEpEeAMHHOM NEPIIEHIUKYISpE K
OTpE3KY KaKk F€OMETPUYECKUX MECTaX TOYEK;

e ONPE/IETICHUH NapaJIEIbHBIX MPSAMBIX; IPU3HAKAX M CBOMCTBAX MapasuieIbHbBIX IPSIMBIX;

e AKCHOME MAPAIETLHOCTH U €€ KPAaTKON UCTOPHUH;

e (hopMysie CyMMBI YIJIOB TPEYTOJIbHUKA;

e OIIPENIECIICHUU U CBOMCTBAX CPEIHEN JITUHUU TPEYTrOJIbHUKA;

e Teopeme Daneca.



* [Ipumensimsb CBOMCTBA CMEXHBIX Y BEPTUKAJIBHBIX YIJIOB IIPY PELLIEHUU 33/]a4;

* HaXOAWUTh B KOHKPETHBIX CUTyallUsIX PaBHbIE TPEYTOJIBHUKHU U JOKA3bIBaTh UX PABEHCTBO;

* ycmanaénueams NApaIeIbHOCTh HPSAMBIX W INPUMEHATh CBOWCTBA MapauleIbHbIX
MPSIMBIX;

* NpUMeHsAmb TEOPEMY O CYMME YIJIOB TPEYroOJIbHUKA;

* UCNONIBL306aMb TEOPEMY O CPEIHEN JIMHUU TPEYToJIbHUKA U TeopeMy Daneca rnpu
pelIeHnH 3aay;

* HAXOOUmMb PEUICHUs]  «OKU3HEHHBIX»  (KOMIIETEHTHOCTHBIX) 3aJad, B  KOTOPBIX
UCIIOJIb3YIOTCSl MAaTeMaTUYECKHE CPE/ICTBA;

* co30aeéamy MPOAYKT (Pe3yabTAT MPOCKTHOM NEATETLHOCTH ), AJIsl U3YYEHUS U OMIMCAHUS
KOTOPOT'0 UCIIOJIb3YIOTCS MaTEMaTUUECKHUE CPEACTBA.

8-i1 kaacec.

Anaredpa

Hcnonv306ams TIpHU peICHUA MaTEeMaTHYECKUX 3ajad, UX 00OCHOBAHUH U IIPOBEPKE

HalJICHHOTO PELICHHs] 3HAaHUE O:

* anreOpanveckoit 1podbu; OCHOBHOM CBOMCTBE JIpo0u;

* IIpaBUJIax JeHCTBUI C anredpanyeckKuMu Apoosmu;

* CTEIIEHAX C LIEJBIMU [TOKA3aTEeNSIMU U UX CBOWCTBAX;

* CTaHJApPTHOM BH/JI€ YUCIIA;

* GyHKIUSAX , , , ©IX CBOMCTBAaX M rpadukax;

* TIOHSTHH KBaPAaTHOTO KOPHS M apr(PMETHIECKOTO KBaIPaTHOTO KOPHS;

* CBOMCTBax apu(METHYECKUX KBAJPATHBIX KOPHEIA;

. (GyHKIMH , €€ CBOWCTBAaX U TpauKe;

* (hopMyJie AJi1 KOPHEN KBaJpaTHOTO ypaBHEHUS;

* Teopeme Buera /it npuBeAEHHOTO U OOIIET0 KBaJAPAaTHOTO YpaBHEHMUS;

* OCHOBHBIX METOJaX PEIIECHUS LEJIBIX PALIMOHAIBHBIX YPABHEHUI: METOJIE Pa3JIOKEHUS Ha
MHOJKUTENH U METOJIE 3aMEHbI HEN3BECTHOM;

* METOJIe pEeIIeHUs IPOOHBIX PAllMOHATIBHBIX YPaBHEHUI;

* OCHOBHBIX METOJ]aX PEILIEHUSI CUCTEM PallMOHAIbHBIX YPABHEHUMH.

* cokpawjams anredpanyeckue qpoou;

* 8bINOAHAMb apu(PMETHYECKUE IEHCTBUS C aNreOpandyecKuMHU Ipo0siMu;

* UCNOIb306aMb CBOWCTBA CTENEHEN € LIENIBIMU MOKA3aTENIMU IIPY PEIICHNN 3a7ad;

* 3anuUcbl6amb YNCIA B CTAHJAPTHOM BUJIE;

* 8bINONIHAMb TOXIECTBEHHBIE IPE0OPa30BaHMs pallMOHAIBHBIX BBIPAXKECHUH;

* cmpoums TpaduKku GYHKIUH , , ¥ UCTIOIB30BaTh UX CBOWCTBA MPH PEILICHUH 3a]1ay;

* gulyucaAmMs apuMeTHyecKue KBaJpaTHble KOPHH;

* npuMeHsAmMsb CBOMCTBA apU(PMETUUECKUX KBAJAPATHBIX KOPHEH MpH pelleHny 3a/ad;

. cmpoumsb Tpa@uK GYHKIIUU U UCIIOJIB30BATh €r0 CBOMCTBA MPH PEIICHUH 33]1aY;

* peuiams KBaJIpaTHbIE ypaBHEHUS;

* IPUMEHATH TeopeMy Buera npu pemennn 3anay;

* pewiamy 1eNble pallMOHAIIbHBIE YPAaBHEHUS METOJIOM Pa3JI0KEHUSI HA MHOXKHUTEHN U
METOJIOM 3aMEHbl HEU3BECTHOM;

* peuiamsb TPOOHBIE YPAaBHEHMUS,

* peuiams CUCTEMBI PALIMOHAIBHBIX YPaBHEHMUIA;

* peuwiams TEKCTOBBIE 3a/1a4M C ITIOMOIBIO KBaIPaTHBIX U PallMOHAIbHBIX YPABHEHUH U UX
CHUCTEM,;

* HaxoOums PElIeHNs]  «KU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3aJad, B  KOTOPbIX
MCIIOJIb3YIOTCSI MAaTEMATUYECKUE CPENICTBA;

* co30asamp NPOYKT (Pe3yabTaT MPOECKTHON ACSITEILHOCTH), 111 U3yYCHHS U ONTUCAHUS
KOTOPOT0 UCIIOJIb3YIOTCA MaTEMaTHUECKHUE CPEACTBA.

8-ii ki1ace

I'eomeTpust



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

HalJICHHOTO PEIICHUS 3HAHUE O:

* OIpeJIeNIeHUH apaiesiorpaMma, poMoa, MpsiMOyrojibHUKA, KBaIpaTa; UX CBOMCTBAX U
IIPU3HAKaX;

* OIIPE/ICJICHUH TPANELUK; 3JIEMEHTAaX TPANELUH; TEOPEME O CPEAHEN JIMHUU TPAICLUH;

* OIPENEIICHUN OKPYKHOCTH, KPyra U UX 3JIEMEHTOB;

* TeopeMe 00 U3MEPEHUHU YTIIOB, CBA3AHHBIX C OKPY>KHOCTHIO;

* ONpEEIIEHUH U CBOMCTBAX KacaTeIbHbIX K OKPYKHOCTH; TEOPEME O PABEHCTBE JIBYX
KacaTeJbHbIX, IPOBEAEHHBIX U3 OJJHOU TOUKH;

* OIIPENEIICHUN BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTEH, UX CBOWCTBAX;

* OIpeJICJICHUU TPUTOHOMETPUYECKUE (DYHKIIMU OCTPOTO YIiIa, OCHOBHBIX COOTHOIICHUH
MEXIy HUMU;

* IpUEMax PELICHUs] IPSIMOYTOIbHBIX TPEYrOJbHHUKOB;

* TPUTOHOMETPUYECKUX QYHKIUAX yrioB ot 0 g0 180°;

* TeOpeMe KOCUHYCOB U TEOPEME CHHYCOB;

* puéMax pelIeHUs IPOU3BOJIbHBIX TPEYTrOJIbHUKOB;

* (hopmynax A IUIOIIAM TPEYroJibHUKA, TapajulesiorpaMma, Tpareuuu;

* teopeme [ludaropa.

* [I[pyuMeHATh MPU3HAKK © CBOKCTBA MapajuiesiorpamMmma, pom0Oa, MpSIMOYTOJBHUKA,

KBaJlpaTa IIp1 PELICHUN 3a/1ay;

* peuiams MPOCTEUIINE 337aUU HA TPANELUIO;

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

* IPUMEHSTH CBOMCTBA KACATEJIBHBIX K OKPYKHOCTHU IIPH PEILICHUU 33]1a4;

* pewiams 3a/1a4M HAa BIIMCAHHYIO U OIMCAHHYIO OKPY>KHOCTB;

* 8bINOJIHAMb OCHOBHBIE TEOMETPUUECKHE IOCTPOEHUS C IOMOILBIO LIUPKYJIS U JINHENKH;

* HaX0O0umMs 3HAYEHUs] TPUTOHOMETPUUECKHUX (PYHKIIUI OCTPOro yIiia Yepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;

* NpUMeHsAMb COOTHOIICHUS MEX1Y TPUTOHOMETPUYECKUMHU (PYHKIMSMH MPU PELICHUU
3aJ1a4; B YaCTHOCTH, 110 3HAUEHUIO OTHOM U3 PYHKIMIA HaXOJUTh 3HAUEHUS BCEX OCTAJIbHBIX;

* peuiamsv NPSIMOYTOJIbHBIE TPEYTOJbHUKY;

€600umb paboOTy C TPUTOHOMETPUYECKUMHU GYHKIUAME YTioB oT 0 10 180° k ciryyaro OCTphIX
YTJIOB;

* NpUMeHAMb TEOPEMY KOCUHYCOB M TEOPEMY CUHYCOB IIPH PELICHUH 33/1a4;

* peuiams IPOU3BOJIBHBIE TPEYTOJIILHUKHY;

* HaxoOumbs IUIOIAAH TPEYroJIbHUKOB, APAJIJIEIOrPaMMOB, TPAIELIHIA;

* npumensms Teopemy Iludaropa npu pemennn 3aaad;

* HaXOJUTh NIPOCTEHIINE TEOMETPUUECKHUE BEPOATHOCTH;

* HaxoO0umo peicHuA (OKU3HCHHBIX) (KOMHCTCHTHOCTHHX) 3aaaq, B KOTOPBIX

HCITOJIB3YIOTCSI MAaTEMATHYECKHUE CPEJICTBA,

* c030a6amb IPOYKT (PE3yNbTAT IPOSKTHOH 1EATEILHOCTH ), 111 U3YUEHUS U ONTUCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATUUECKUE CPENCTBA.

9-i KJacc.

Auredpa

Hcnonvzo6amsb TIpHU pellIeCHUH MaTeMaTHUECKUX 3aj1ay, UX 00OCHOBAHUU U IIPOBEPKE

HaWJIEHHOT' O PEILLECHUsS 3HAaHUE O:

* CBOMCTBAX YUCJIOBBIX HEPABEHCTB;

* METOJaxX peLICHUs JIMHEIHHBIX HEPAaBEHCTB;

* CBOICTBaxX KBaJIpaTUUHOW (PYHKIIHH;

* METOJaxX pEeUICHUS KBaJPAaTHBIX HEPABEHCTB;

* METOJI€ UHTEPBAJIOB [UIsl PEIICHUS PallMOHAIbHBIX HEPABEHCTB;



e METO/IaX PEILEHUS CUCTEM HEPABEHCTB;

. CBOMCTBax U rpaduke GyHKIMU IPU HATYPAILHOM 7;

e OIIPEJICIICHUH U CBOWCTBAX KOpHEW CTENEHH 71;

e CTENEHSX C PallMOHAILHBIMU [T0OKA3aTEISIMU U UX CBOMCTBAX;

e OIIPEJCIICHUH U OCHOBHBIX CBOMCTBaX apu(pMeTHUECKON Iporpeccuu; Gopmysie s
HaXO0XKJEHUS CYMMBI €€ HECKOJIbKUX MEPBbIX WIECHOB;

e OIIPEJICIIEHUH U OCHOBHBIX CBOMCTBAX F€OMETPUUECKON Iporpeccuu; hopmyie 1is
HaXO0XKJEHUS CYMMBbI €€ HECKOJIBKUX MEPBbIX WICHOB;

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

e Ucnonv306ams CBOMCTBA YMCIOBBIX HEPABEHCTB Ui MPeoOpa30BaHUs HEPABEHCTB;

* 00Ka3bI6aMb MPOCTEUIINE HEPABEHCTBA,;

e peuiamsb TUHEHHbIE HEPABEHCTBA;

o cmpoums TpadUK KBaIPaTUIHON (DYHKIIMH U MCIIOIB30BATh €r0 MPH PEIICHIH 3a,/1a4;

e peuiamsb KBaJIpaTHbIe HEPABEHCTBA;

e pewiams pallMOHaIbHbIE HEPABEHCTBA METOAOM HHTEPBAJIOB;

e peuiams CUCTEMbI HEPABEHCTB;

. cmpoumbs Tpa@uK  (QYHKIUM IPY  HATYpaJIbHOM 7 M MCIIOJB30BaTh €ro Ipu
pellIeHnH 3ajay;

* HAXOOUMb KOPHU CTEICHU 1;

* UCNOIL306aMb CBOWCTBA KOPHEH CTENEHU /1 IIPU TOKIECTBEHHBIX IPEOOPA30BAHMSIX;

e HAX0OUMb 3HAUEHUSI CTEIICHEHN C pallMOHAILHBIMU [TOKA3aTEIsIMH;

e peuiams OCHOBHBIC 33/1a41 Ha apU(METHUECKYIO U TEOMETPUUYECKYIO IIPOTPECCHH;

* HAX0O0UMb CyMMy OECKOHEYHONH TI€OMETPUUYECKOW IPOrpeccud CO 3HaMeHareleM,
MEHBUINM I10 MOAYJIIO €IMHHUIIBI;

* HAXOOUMb PEILICHUS]  (OKU3HEHHBIX»  (KOMIETEHTHOCTHBIX) 3a/1ad4, B  KOTOPBIX
HCIOJIb3YIOTCS MaTEMaTUYECKUE CPEJICTBA;

e co30a6amp NPOIYKT (Pe3yabTaT MPOEKTHON AEATEIbHOCTH), U1 U3yUEHHUS U ONUCAHUS
KOTOPOTO UCIOJIb3YIOTCSI MAaTEMAaTUYECKUE CPEICTBA.

9-ii kJ1acc.

I'eomerpus

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

HalJCHHOT O PELEHUS 3HaHUE O:

e TIPU3HAKAX 0100 TPEYTOIbHUKOB;

e TEOPEME O MPONOPIUOHATIBLHBIX OTPE3KAX;

e CBOMCTBE OMCCEKTPHCHI TPEYTOJIbHUKA;

e IPONOPLUOHAIIBHBIX OTPE3KaxX B MPSMOYTOJIbHOM TPEYTOJIbHUKE;

e IPONOPLHOHAIIBHBIX OTPE3KAX B KPYTE;

e TeOpeMe 00 OTHOLIEHUH IJIOMIAAEH MOJ0OHBIX MHOTOYTOJIbHUKOB;

e CBOICTBaxX NPAaBWJIBHBIX MHOTOYTOJIbHUKOB; CBSI3U MEX]ly CTOPOHOU MTPaBUIIBHOTO
MHOTOYTOJIbHUKA U paJJiyCaMiy BIIMCAHHOTO U OMMCAaHHOTO KPYTrOB;

e OTIpEICTICHUH IJIMHBI OKPY>KHOCTH U OopMyJie ISl €€ BbIUMCIICHHUS,

e (hopMyII€ TUIOIIAIM IPABUIILHOTO MHOTOYTOJIbHUKA;

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

e IIPABWJIE HAXOXKACHUS CYMMBbI U Pa3HOCTH BEKTOPOB, IPOU3BEIEHUS BEKTOPA HA CKAJISIP;
CBOMCTBA ITUX OIEpaInii;

e OIIpe/IeNIEHUU KOOPJMHAT BEKTOPA U METOJIaX UX HaXOXKACHUS;

e TIpaBUJIC BBINIOJHEHUH onepanuii HaJl BEKTOpaMU B KOOPAUHATHOH opMme;

e OIIPEEIICHUH CKAJSIPHOTO MPOU3BEACHUS BEKTOPOB U (POPMYJIe ISl €r0o HaXOXKICHHUS;

e CBSI3M MEXAY KOOpPAMHATAMU BEKTOPOB U KOOPJUHATAMH TOYEK;

e BEKTOPHBIM U KOOPIMHATHBIM METO/IaX PEIIEHHs FEOMETPUUECKUX 3a1au.



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

* npuMeHAmb MPU3HAKY MTOI00HSI TPEYTOJIbHUKOB IIPU PEIICHNH 3a/ay;

* pewiams TPOCTEHUIINE 3a/1a91 HA TIPOIIOPIIMOHAIBHBIC OTPE3KH;

* peuwiamsb TIPOCTEHIINE 3a/1a4X HA MIPABUIILHBIE MHOTOYT'OJIbHHKH;

* HaX0OUMd JIIMHY OKPYKXHOCTH, IIJIOIIAAb KPyra U €ro Jacreii;

* 8bINOJIHAMb OTIEPALIUH HAJI BEKTOPAMHU B TeOMETPUYECKOM M KOOpANHATHOH (opme;

* Hax0OUMb CKAJSIPHOE TPOU3BEICHUE BEKTOPOB U IPUMEHSTD €T0 ISl HaXOXKICHUS
Pa3IUYHBIX TEOMETPHUECKUX BEITUYNH;

* peuiams TEOMETPUYECKHE 3a7a4l BEKTOPHBIM U KOOPIUHATHBIM METOIOM;

* NpUMeHAMb TEOMETPUUECKHIE npeoOpa3zoBaHUs IUIOCKOCTH npu pelIeHIH
reOMETPUYECKHX 3a/1ay;

* HaxoOums 00BEMBl  OCHOBHBIX  TPOCTPAHCTBEHHBIX  TI'EOMETPHUYECKUX  (uryp:
napaJuienenunesaa, Kyoa, mapa, IIMHIpa, KOHyCa;

* HAXOOUM®b PEIICHNSI  (OKM3HEHHBIX»  (KOMIETEHTHOCTHBIX)  3aJad, B  KOTOPBIX
UCTIONIB3YIOTCSI MAaTEMaTHYECKHE CPEJICTBA;

* c030a8ambIPOIYKT (PE3YJIbTAT IPOSKTHOM AEATEILHOCTH), AJIS1 U3YUCHUS U OTIUCAHUS
KOTOPOTO HCIIOJIb3YIOTCS MAaTEMaTHYeCKUE CPE/ICTBa.

Conep:xanue yueOHoro npeamera «MaremaTuka»

APUDPMETHUKA 2954.

Harypanbnsle uncia. HatypanbHslil psa. [lecaTnynas cucreMa CYUCIICHMUS.
Apudpmerndeckue neHCTBHSA ¢ HATYpaTbHBIMU YrciaMu. CBOMCTBA apu(pMETHUECKUX JCHCTBHIA.
CreneHb ¢ HaTypaJIbHBIM [TOKA3aTEIEM.

YucnoBble BBIPAaXKEHMS, 3HAUEHUE YNCI0BOT0O BbIpaxeHus. [1opsiok eficTBU B UMCIOBBIX
BBIPOKCHUAX, HCTIOJIb30BaHUE CKOOOK. Perenne TeKCTOBBIX 3a/1a4 apu(METHYECKIMH CITOCOOaMHU.
Henurenu n xpatHsle. CBOMCTBA U IPU3HAKU AeaUMOCTH. IIpocTsie u cocTaBHBIE YKCIA.
Pa3noxeHre HaTypabHOTO YKCiIa HAa IPOCThIE MHOKUTENHU. JleIeHNE ¢ 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 IeiCTBUS ¢ JeCATUUHBIMU JIpo0simu. [IpencraBienue neciTHUHON ApoOu B
BHJI€ OOBIKHOBEHHOM p0oOU U OOBIKHOBEHHOMW B BHJIE€ JIECATUYHOM.

[TporeHThI; HaX0XACHUE IPOLEHTOB OT BEIMYMHBI M BEIMYMHBI IO €€ TMPOIIEHTAM.
OTtHoleHNE; BBIpa)KE€HNE OTHOIIEHNUS B IpolieHTax. [Iponopius; ocHOBHOE CBOMCTBO

MMPOIMOPIUHA 39u.

Pemenne TekcTOBBIX 3a/1a4 apu(PMETHUECKUMHU CIIOCOOAMH.

PauuonanbHubie yucaa. [lonoxuTensHble U OTPULIATENBLHBIE YUCIIA, MOAYJIb YACIIA.
MHO0K€CTBO LIEJIBIX YUCEIL.

MHOXECTBO palMOHAIBHBIX YMCEI; PALMOHAIIBHOE YHCIO KaK OTHOLIEHWE , e m —
1eJI0e YHCII0, T— HaTypaibHoe yucio. CpaBHEHUE pallMOHAIBHBIX yhcel. Apudmernueckue
JIeWCTBUS C pallMOHAIBHBIMU yrciamMu. CBoiicTBa apupmeTnueckux aercTBuil. CTeneHs ¢
LEIBIM I10KA3aTeJIeM.

JericrBuTeabHbIe Yncaa. KBaapaTHblli KOpeHb U3 uncia. KopeHb TpeTbel CTENEHH.
[Tonsarue 06 upparuonansHoM duciie. MppannonanbHOCTh YKcia 1 HECOU3MEPUMOCTb CTOPOHBI U
JUaroHald KBajparta. JlecATUuHble MPUOIMKEHHUS] HPPALUOHAIBHBIX 4ucesl. MHOXKecTBO
NENCTBUTENbHBIX YHCEN; MPEACTaBIEHUE IEHCTBUTENBHBIX YUCEI B BUJIE OECKOHEUHBIX
JIecITHUHbIX JpoOeit. CpaBHeHHEe JeiCTBUTENbHBIX uwucell. KoopauHatHas npsimast.
N3o06paxeHue ynces ToOUkaMyu KOOpJAUHATHOMN NpsMoil. YncIoBbIe TPOMEXKYTKH.



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

[TpubimxeHHOE 3HaYeHNE BETUYNHBI, TOYHOCTh MpUOIKeHus. OKpyriieHHeHaTypaIbHbBIX
qHCceN U AeCATHUHBIX IpoOei. [Ipukuaka 1 olleHKa pe3y/nbTaToB BHIYUCICHUH.

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 AeicTBUI. PaBeHCTBO OyKBEHHBIX BBIpaKeHUU. TOXKIECTBO.
Crenens ¢ HaTypalabHBIM IIOKa3aTelNeM U €€ cBorcTBa. OnHOWIEHBl 1 MHOTOWIeHbI. CTeneHb
MHorouseHa. Cli0)keHHe, BBIYUUTAaHUE, YMHOKEHUE MHOTOWIEHOB. DOpMYJIbl COKpPAIIEHHOTO
YMHOXEHHMS: KBagpaT CyMMBbI M KBagpar pasHoctu. @opmyra pa3HOCTH KBaApaTOB.
[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 anredpanueckoit Apodu. CioxeHue,
BBIUUTAHUE, YMHOKEHUE, JIeJIeHHe anredpandyeckux Jipooeil. CTeneHp ¢ 1eNbIM I10Ka3aTeleM U
€e CBONCTBA.

ParnmonanbHbIe BEIpaXeHUS U UX TpeoOpa3oBanus. Jloka3aTenbCcTBO TOXKIESCTB.
KBagpartubie kopHH. CBOICTBa apu(METHUECKUX KBAaJPAaTHBIX KOPHEH U UX PUMEHEHUE K
peoOpPa30BAHUIO YHCIOBBIX BBIPAKCHUN U BHIYHCICHUSIM.

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

Jluneiinoe ypaBHeHue. KBagpatHoe ypaBHeHue: (GopMysia KOpHEH KBapaTHOTO
ypaBHeHud. Teopema Buera. Pemienue ypaBHeHM, CBOASIIMXCS K JIMHEHHBIM U KBaJPaTHBIM.
[Tpumeps! perieHust ypaBHEHUH TpeTheil U ueTBepToil ctenenu. Pemenne n1po6HO-
palMOHAIBHBIX YPAaBHEHUM.

VYpaBHeHue ¢ AByMs NepeMEHHBIMU. JINHEITHOE ypaBHEHUE C ABYMs IIEPEMEHHBIMY,
MIpUMEpPHI pEeIIeHNs YpaBHEHUH B LIeNbIX yncnax. CucreMa ypaBHEHUH C IByMsI TIEpEMEHHBIMHU.
PaBHOCMIIBHOCTB cucTeM. CHUCTEMBI JBYX JTMHENHBIX YPAaBHEHUH C IBYMsI IIEPEMEHHBIMU;
pelIeHne MOICTaHOBKOM U c10keHueM. [IprMepsl peleHns CucTeM HEJTMHENHBIX YPABHEHUH C
JIBYMs [IEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 alIreOpandecKuM CrIocoOoM.

JlexapToBbI KOOPJMHATHI Ha MJIOCKOCTHU. ['paduueckas nHTepnpeTalys ypaBHEHUs C IByMs
nepeMeHHbIMU. ['paduk TuHEHHO ro ypaBHEHUs C IBYMs IEPEMEHHBIMH; YTI0BOM KO UIIMEHT
MPSIMOM; YCIIOBUE MapaIeNbHOCTHU NPAMBIX. ['paduku mpocTeliyx HeMMHEHHBIX YpaBHEHUN:
napabosna, Tunepoosa, OKpYKHOCTb. I'paduueckast UHTEpIIpeTaIs CUCTEM YpaBHEHUH C IByMS
IIEPEMEHHBIMHU.

HepasencrBa. Unciossle HEpaBEeHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ oqHOU
IIepEMEHHON. PaBHOCUIIBHOCTh HEPABEHCTB. JINHEMHBIE HEPABEHCTBA C OJJHOM EPEMEHHOM.
KBanpatnsle HepaBeHCTBa. CHCTEMBI HEPABEHCTB € OJJHOW IIEPEMEHHOM.

®YHKIUUH 654.

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

O6uacTh onpeeneHuss 1 MHOXKeCTBO 3HaueHU pyHkunu. CriocoObl 3a1anus GyHKIUH.
I'padux ¢pynkuuu. CoiicTBa QyHKIMIA, UX oToOpaxkeHue Ha rpaduke. [Ipumeps! rpagukos
3aBUCUMOCTEH, OTPAXKAIOLIUX PeaJIbHbIE MPOLECCHI.

YucyoBble pyHKIUU. OyHKINH, ONHMCHIBAIOIINE MPSIMYIO U 00paTHYIO
IPONOPLIMOHATIbHBIE 3aBUCUMOCTH, MX Tpaduku u cBoicTBa. JInHeliHas GyHKIus, 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 bynaxwmii , y =, y = [x|.

YucaoBLIe HOCJIEI0BATEILHOCTH. [I0oHATHE YNCI0BOH TOCIEI0BATEILHOCTH. 3aJaHNe
MOCIIEZIOBATEIBHOCTU PEKYppeHTHON (opMmyinoi U ¢GopMynoll n-ro ujeHa.
Apudmernueckas u reomeTpudeckas mporpeccur. Popmyisl n-ro wieHa apupMeTHIecKoi u
reOMETPUYECKOI Mporpeccuii, CyMMBbI IEPBBIX N WiieHOB. M300pakeHue YIeHOB
apu(METHYECKON ¥ TEOMETPUIECKOI MPOrpeccHii TOYKaMy KOOPIUHATHOM TIIOCKOCTH.
JIMHEWHBIN ¥ SKCTIOHEHIIMATbHBIA poCT. CII0KHBIE MPOLIEHTHI.

BEPOATHOCTDB U CTATUCTHUKA 50u.

OnucaresabHasi craTucTuka. [Ipencrasienue JaHHBIX B BUIE TaOIULL, TUarpamw,
rpadukoB. Cry4aiitHas ”3MEHUYNBOCTh. CTAaTUCTHYECKUE XapaKTEPUCTHUKH HaOOpa JaHHBIX:
cpenHee apupMeTHueckoe, Meinana, HauOoJbllee U HaMMEHbIIIee 3HaUeHus, pa3 Max.
[IpencraBnenue o BEIOOPOYHOM HCCIIEIOBAHUU.

Cuayuaiinble cOOBITHSI M BEPOSITHOCTD. [[OHATHE O CiIydyaliHOM OMBITE U CIIy4YaHOM
coObITHH. YacToTa cirydaiiHOro coObITHsl. CTaTUCTHYECKHH MOIXO K MMOHATHIO BEPOSITHOCTH.
BeposiTHOCTH TPOTUBOIONIOKHBIX COOBITHI. Jl0OCTOBEpHBIE U HE BO3MOYKHBIE COOBITHS.
PaBHOBO3MOXHOCTB cOObITHH. Kitaccuueckoe onpesienieHne BEpOsSTHOCTH.

Komo0unnaropuka. Pemienne koMOMHATOPHBIX 33734 IepedOpPOM BapUAHTOB.
KombunaTtoproe npasmiio ymHokeHUs. [lepecTaHoBKkH U akTopHat.

I'EOMETPUSA 2554.

Harasignas reomerpus. Harnsaneie npeacraBneHus o purypax Ha INIOCKOCTH: MpsiMasi,
OTpPE30K, JIy4, yroJl, JIoMaHasi, MHOTOyTOJIbHUK, OKPYKHOCTb, KpYyT. UeThIpeXyrojbHUK,
MPSIMOYTOJIBHUK, KBaApaT. TpeyroiabHUK, BUABI TPEYTOJbHUKOB. [IpaBuiibHbIE MHOTOYTOJIbHUKH.
N3o06paxenune reomerpuueckux ¢puryp. BzaumHoe pacnonoxenue IByX MpsiMbIX, TBYX
OKPYKHOCTEH, IPSIMOU U OKPY’KHOCTH.

Jnuna orpeska, jomanoil. [lepumerp MHOrOyroiabHuKa. EQUHUIIBI U13MEpPEHUs JUTHHBI.
U3smepenne  IIMHBI OTpe3Ka, MMOCTPOEHUE OTpe3Ka  3aJaHHOM JUTHBL.
Bunel yros. 'pagycHas mepa yria. Mi3MepeHue 1 NoCTpOEHHE YIJIOB € TOMOLIBIO
TpaHCIOPTHpA.

[TonsTHe momany GUrypsl; eTMHULB U3MepeHus riommaay. [Tnomans npsiMoyroiabHUKa U
wiouaab kBajaparta. [IpubnmkeHnHoe u3mepenue miomaei Guryp Ha KiaerdyaToil Oymare.
PaBHoBenukue Gurypsl.

Harnsanuelie npencraBieHus 0 IpOCTPaHCTBEHHBIX PUTypax: KyO, mapaienenumne],
npu3Ma, TMpamua, map, chepa, KoHyc, uMHAp. M300paxeHne NpocTpaHCTBEHHbBIX QUTYP.
[Ipumeps! ceuennii. Muororpanuuku. IlpaBunbsabie MHOrorpaaHuky. [Ipumeps! pa3BepTok
MHOTOTPaHHHUKOB, LIMJIMH/IPA U KOHYCA.

[Tonsitue o6bema; enuauIBl 00beMa. O0BEM IPSIMOYTOJILHOTO MapasuieNienuiesna, Kyoa.
ITonsartue o paBeHcTBe ¢uryp. LleHTpanbHast, oceBas U 3epkajibHas cuMmMmeTpun. M3o0paxenue
CUMMETPUYHBIX QUTYP.

I'eomerpuueckue purypsl. IIpsaveie u yrisl. Touka, npsmas, miockocTs. OTpe3ok, ayd.
VYron. Buael yrioB. BeprukanbHble U CMEXKHBIE YITIbl. buccekTpuca yria.
[TapanneneHble U nepecekaromuecs npsmslie. lleprnenaukynsapusie npsaMoie. TeopeMsl 0
MapajuIeIbHOCTH U NEPIEHANKYISIPHOCTH NpAMbIX. [leprieHuKynap 1 HaKJIOHHAs K IPSIMOH.
CepennHHBIN NEPIEHANUKYIISP K OTPE3KY.

['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.
CooTHoIIEHNsI MEXly CTOPOHAMU U YIJIaMU TpeyroibHuKa. CyMMa yIiloB TPEYTrOJIbHHKA.
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. 3aMe4aTeIbHbIE TOUKH TPEYTOJbHUKA.
YerpipexyroubHuk. [IapamienorpaMM, ero cBocTBa U Npu3Haku. [IpaMoyroybHUK, KBagpar,
poMO, MX CBOMCTBA M TMpHU3HAKH. Tpamenusi, CpedHsisi JUHUSA Tpanenuu. MHOTOYTrOJIbHUK.
Boinyxkibie MHOTOYTos1bHUKH. CyMMa yIJ10B BBIITYKJIOT'O MHOTOYT'OJIbHUKA.

ITpaBrIIBHBIE MHOTOYTOJIBHUKH.

OxkpyxxHOCTb M KpyT. [yra, xopaa. Cexrop, cerMeHT. LleHTpasibHbIi yroJi, BHUCAHHBIN
yroJI; BEJIMYMHA BIIMCAHHOTO yrila. B3anMHOe pacnosiosxeHue npsaMoi U OKPYKHOCTH, IBYX
OKpykHOcTel. KacaTenbHas v CeKyI1asi K OKpYKHOCTH, UX CBOMCTBA. BIIMCaHHbIE M ONTUCAHHbBIE
MHOTOYTr0JIbHUKU. OKPYKHOCTh, BHMCAHHAsI B TPEYT OJIbHUK, U OKPYKHOCTb, OIIMCAHHAsI OKOJIO
TpPEyroJIbHUKA. BrcanHble U OIIMCAaHHBIE OKPYKHOCTH IIPABUJIBHOI'O MHOI'OYT OJIbHUKA.
I'eomerpuueckue nmpeodpazoBanust. [lonstue o paBeHctse Guryp. [loHsTHE O IBIKEHUU: OCEBas U
[EHTpaJIbHAsl CHMMETPHH, TapajuIeTIbHBIN epeHoc, moBopoT. [lonsarue o mogobun Guryp u
TOMOTETHH.

Pemenue 3ana4 Ha BBIYMCIECHUE, JOKA3aTENBCTBO U IIOCTPOEHUE C UCIIOJIb30BAHUEM
CBOWCTB M3y4YCHHBIX UTYP.

N3mepenne reoMeTpu4ecKux BEIUYHH.

Jlnuna otpeska. PaccTostHue ot Touku 10 npsamMoil. Paccrosane Mexy napaiebHbIMA
npsMbIMU. 1lepumeTp MHOrOyrojapHuUKa.

JInuHa ~ OKPY’KHOCTH, YUCIIO T; JUIMHA IYTM OKPYXHOCTH. ['pamycHas mepa yria,
COOTBETCTBUE MEXKY BEJIMUMHON LIEH TPAJIBHOI'O YIJIa U JJIMHOU JyI'M OKPYKHOCTH.

[TonsTre momnamy miockux ¢uryp. PaBHOCOCTaBICHHBIE M pAaBHOBEIHUKHE (DUTYPHI.
[Inomane npsamoyronsHuka. [Inomanm napamienorpamma, TpeyroJibHIKa U Tpanenu. Ilnomans
MHoOroyrojbHuka. [lnomane kpyra u miomans cekropa. COOTHOLIEHHE MEXY ILIOIAIIMU
oTI00HBIX uryp.

Pemenue 3ana4 Ha BBIYMCIEHUE U JJOKA3aTEIBCTBO C UCIIOJIB30BAHUEM U3Y4YEHHBIX
bopmyst.

Koopannarel. Ypasaenue npsamon. KoopanHartsl cepeinnbl otpeska. @opmyiia
pacCcTOSHUSA MEXY IBYMS TOUKAMHU IUIOCKOCTH. Y PaBHEHHE OKPYKHOCTH.

Bekropsl. Jlnuna (Moaynb) BekTopa. PaBeHcTBO BekTOpOB. KoyuinHeapHbie BEKTOPHI.
KoopauHats! BeKTOpa. Y MHOKEHHE BEKTOpA Ha YNCIIO, CYMMa BEKTOPOB, Pa3JI0KEHHE BEKTOPA 110
JIBYM HEKOJUIMHEApHbIM BekTopaM. CKalisipHOe IPOU3BEIEHUE BEKTOPOB.

JIOTHKA U MHOXECTBA 10u.

TeopeTnko-MHOKecTBeHHbIE MOHATHA. MHOXXECTBO, 3JIEMEHT MHOXKECTBA. 3aJaHIE
MHO’KECTB IIEPEUMCIIEHUEM JIEMEHTOB, XapaKTEPUCTUUECKUM CBOMCTBOM. CTaHAapTHBIE
0003Ha4YeHMsI YUCIOBBIX MHOXKeECTB. [IycToe MHOKECTBO U ero o6o3HaueHue. [lonMHOXecTBO.
OObennHeHue 1 epeceyeHre MHOXKECTB.

NnnrocTpanus OTHOIIEHUH MEXTY MHOKECTBAMH € TOMOIIBIO AMarpamm Diliiepa
Benna.

DyieMeHTHI Joruku. Onpenenenrne. AKCHOMBI M TeOpeMbl. J[oka3aTenbCcTBO.
Jloka3zaTenbcTBO OT IpOTHUBHOTO. Teopema, oopaTHas nanHoil. [Ipumep u KoHTpIIpUMED.
[ToHsiTHE O PAaBHOCHIBHOCTH, CIEJI0BAHUH, YIOTPEOIEHHE JIOTHUECKUX CBSI30K eci ..., Mo 6 MoM U
MONILKO 8 MOM Cydae, TOTUIECKUE CBSI3KU U, UTU.

MATEMATHUKA B UCTOPUYECKOM PA3BUTHUMU.

(Conepxanue pazzena BBOIAUTCS MO Mepe M3Y4deHHs] ApPYyrux Bompocos.) HMcropus
(dbopMHUpOBaHUS MOHATHUS YUCIIA: HATypaJlbHbIE YNCIIA, IPOOH, HEOCTATOYHOCTh PAllMOHAIBHBIX
quCes U1l TEOMETPUUYECKUX U3MEPEHNH, UppaliMOHaNIbHbIe Ynciia. CTapuHHbBIE CUCTEMBI 3aIIUCU
yucen. J[pobu B BaBunone, Erunte, Pume. OTKkpbITHE NTECATUYHBIX IpOOEH.



Crapunnsle cuctembl Mep. [lecatuunbie qpodu 1 MeTpudeckas cucrema mep. [losiienue
OTpHUIATENbHBIX yKcen U vy, J1. Maraunkuit. JT. Ditnep.

3apoxaeHue anreOpsl B Hepax apudmeTuku. An-Xopesmu. Poxxnenne OyKBeHHOM
cumBogukd. [1. epma, ®. Buer, P. Jle kapt. cTropus Bonpoca o HaxoxaeHuu hopmys1 KopHEi
anredpanvyeckux ypaBHEHUH, HEpa3pEIIUMOCTh B paJlKaiax ypaBHEHUI cTerneHu, Oonbiieit
yeteipex. H. Tapramesa, Jx. Kapgano, H.X.AGens, 3.I'anmya. M300perenne metoaa
KOOpJIMHAT, TO3BOJIAIOIIET0 IEPEBOAUTh reOMeTprUecKre 00BEKThI Ha s3bIK anreopsl. P. Jlekapt
ull. ®epma. [Ipumepsl pa3anyHbIX CUCTEM KOOPAMHAT HA IJIOCKOCTH. 3aaada JleoHapao
[Muzanckoro (GuboHauyn) o Kpoiukax, uncia Gubonauyn. 3agada o MAXMATHONW JTOCKE.

HcToku Teopun BEpOSTHOCTEN: CTPAax0BOE J1€710, a3apTHbIe UTpsl. I1. @epmau b. ITackais.
. bepunymu. A. H. Koamoropos.

Ot 3emnemepust k reometpun. [Indarop u eromxona. @anec. Apxumen. [Tocrpoenue ¢
HOMOILBIO LUPKYJIA ¥ TMHEWKHU. [TocT poeHye npaBuiIbHBIX MHOTOYTOJIBHUKOB. TpHcekuus yria.
KBanparypa kpyra. Y nBoenue ky6a. Mctopus uncna s. 3omotoe ceuenue. «Havama» EBkiamna.
JL.Ditnep. H.N. Jlo6auesckuii. UcTopus nsaToro noctysnara. Copu3Msl, MapagoKChI.

TemaTnyeckoe IIAHUPOBAHUE U BUABI JIeSAITEJILHOCTH  y4alIUXCSH.
MaremaTuka

YpoBeHb 00yueHusi: 6a30BbIH.

@DopMbl OPraHu3aunu y4e0HOro npouecca: WHIMBUAYyalbHbIE, TPYIIIOBBIE,
(bpoHTaNbHbIE, KIIACCHBIE U BHEKIJIACCHBIE.

@opMbI KOHTPOJIS: CAMOCTOATEbHAs paboTa, MaTeMaTUYECKUIl TUKTAHT, KOHTPOJIbHAS
paboTa, YCTHBIH ONpOoC, MUCBMEHHBIN OMPOC, TECTHPOBAHKE, ITPAKTHIECKas paboTa,
WHIUBUIyaJIbHBIC 3a/IaHUs], PEIICHUE 3a/1au.

CucremMa oneHMBAaHUSA: TPAAUIMOHHAS.

Copaeprxanue ydyeOHOro Kypca 1o MaTeMaTHKe s S Kiiacca
6 yacoB B Hee10, Bcero 204 yaca
KonTpoabnbix pador - 14
Cooeporcanue

1.HatypajbHble 4yHcIa U IKaJIbI. 18 4yacos

O6o3HaueHne U CpaBHEHUE HaTypalbHbIX yncen. Otpe3ok. [nuHa orpeska. TpeyronbHUK.
ITnockocts. [Ipamas. JIyy. lkanel u koopauHatel. JInHeliHble quarpaMMsl. Pemenue
KOMOMHATOPHBIX 3a/1a4.

Ocnognasa neib. CucTeMaTH3UPOBATh U 00OOIIUTH CBEJICHUS O HATypaJIbHBIX YUCIIaX,
MOJIyYE€HHBIE B HAYAJIbHOM 1IIKOJIE; 3aKPENUTh HAaBBIKU TIOCTPOEHUS M U3MEPEHHUS OTPE3KOB.
BBecTu noHsTHE KOOPAMHATHOTO Jy4ya, €AUHUYHOTO OTPE3Ka U KOOPAUHATHI TOUKH.
®opmMupoBaTh yMEHUE CTPOUTH KOOPIAWHATHBIN JIyd U OTMEUYaTh HAa HEM 3aJlaHHBIE YHCIa,
Ha3bIBaTh YKCJIO0, COOTBETCTBYIOIIEE TaHHOMY JEJIEHUIO Ha KOOpAUHAaTHOM Jy4ye. Hayunutpb
MCIIOJIb30BaTh MPUOOPETEHHbIE 3HAHUS M YMEHUS B MPAKTUUYECKOM 1eATENbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

Kounrponbnas paboma Ne 1 no meme. « Hamypanvuvle yucia u MKaabD».

2. CioxeHHe M BbIYMTAHHE HATYPAJBHBIX YHCe]. 25 YacoB

CrnoxeHue U BIYUTAaHHE HATYPalIbHbBIX YHCEI, UX CBOMCTBA. UNCIIOBBIE U OYKBEHHbIE
BbIpakeHUs. PerieHne MuHeHbIX ypaBHeHUH. PemieHne koMOMHATOpHBIX 3anad. Ocroenas
yenb. 3aKpeEnuTh U Pa3BUTh HABBIKU CJIOKEHUS U BBIUMTAHUS HATypajlbHBIX ukces. HaunHnath
anredpanvecKyro MoAroTOBKY: COCTaBlieHuE OYKBEHHBIX BBIPAYKEHUI 110 YCIOBHIO 33/1a4H,
pelIeHne YpaBHEHU HAa OCHOBE 3aBUCUMOCTH MEXY KOMIIOHEHTaMU JE€HCTBUM.



HayuuTs ucnonbs3oBaTh MpuOOPETCHHBIE 3HAHUS U YMEHHS B TIPAKTHUECKOM NEATETHbHOCTH H
MMOBCEHEBHOW KU3HU.

Koumponvnas paboma Ne 2 no meme: « Cnodxcenue u gbluumarue HamypaibHbIX YUCETL).

Koumponvnasa paboma Ne 3 no meme: « Ypaenenuey.

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

YMHOKEHUE U IeTICHUE HATYpPaJIbHbIX YUCEIl, CBOMCTBA YMHOKEHHUS. Y IPOILLICHUE
BoIpakeHui. [lopsmok BemosHeHus nerictBuil. KBagpar u ky0 yucia. CuctemaTu3amus u
MOJICYET UMEIOIIUXCSI IAHHBIX B BUJIC YACTOTHBIX TAOIHII U AHarpaMMm. PereHre TeKCTOBBIX
3a/1a4.

OcHosnas yenwp. 3aKpenuTh U Pa3BUTh HABBIKK apH(PMETHUECKUX JIEHCTBHIA C
HaTypaJIbHBIMU unciIaMu. BBecTu moHsTHs KBaapaTa U Kyoa uucia. CoBepIleHCTBOBATh HABBIKU
10 PEUIEHUIO YPABHEHUI HA OCHOBE 3aBUCUMOCTH MEXIYy KOMIIOHEHTaMU JeicTBUi. Pa3BuBaTh
YMEHUE peliaTh TEKCTOBbIE 3a1auu. [[03HaKOMUTH € penieHrueM 3a1a4 ¢ IOMOIIbI0 YPABHEHUM.
HayuuTs ucnonbs30BaTh MPpUOOPETCHHBIC 3HAHKUS U YMCHHSI B PAKTUICCKOU NEATSIIEHOCTH U
[MOBCETHEBHOM KU3HU.

Koumponwvnas paboma Ne 4 no meme: « Ymnodrcenue u oenenue HamypaibHuIX YUCEL».

Koumponvnas paboma Ne5 no meme « Ynpowenue svipasicenuii.

4. IInomaau 1 00LE€MBI. 14 yacos

Berancnenus o popmynam. [Lnomans. [lnomans npsmoyroasHuKa. EXUHAIIE H3MEpeHUs
wiomaaen. Cronbuateie auarpammel. [IpsmoyronsHeiii napamienenunen. O6sembl. O0beM
MPSIMOYTOJIBHOTO TapasuieleuIea.

Ocnoenasa yens. PactupuTh IpeICTaBICHUS yUaluxcs 00 u3MepeHNH reOMEeTPHUECKUX
BEJIMYMH Ha TIPUMEPE BBIYMCIICHUS TUIOMIAICH 1 00hEMOB M CHCTEMATHU3UPOBATh U3BECTHHIC HM
CBeIeHMs 0 euHuIax u3mMepeHusi. OTpabaTbiBaTh HABBIKM BBIYUCIICHUS TTO (popMyrnaM mnpu
pelIeHUU TeOMETPUUECKUX 3a1a4. DOopMUpPOBATH 3HAHUS OCHOBHBIX €UHUI] U3MEPEHUS U
YMEHUS IEPENTH OT OAHUX €IMHULL K IPYTUM B COOTBETCTBUU C yCIIOBUEM 3a/1aun. Hayuuts
WCII0JIh30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON JEATETLHOCTH U
IOBCEIHEBHOMW KU3HU.

Konumponvnasa paboma Neb6 no meme «Ilnowaou u oovembl».

5. O6bikHOBeHHBIE Apoou. 31 uac.

OxpyxxHOCTh U Kpyr. OObIKHOBEHHBIE ApoOu. HaxoxkIeHne 4acTu OT HEN0ro U eNoro 1mo
ero yactu. CpaBHEHHUE, CII0KEHNE U BEIYMTAHNE OOBIKHOBEHHBIX JIpoOe ¢ OIMHAKOBBIMHU
3HameHaTensiMu. CMemannble uncia. CnokeHne U BBIMUTaHWE CMEUIaHHBIX YnCed.

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

Ocnosnas yenw. I103HAKOMUTH yUaIIUXCSI C TIOHATHEM JIpoOU 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 JpoOu. Hayuuts ucmonb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B MTPAKTHIECKON
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 KOMOMHATOpPHBIX 3amad. PemieHwe  TEKCTOBBIX  3ajad.
Ocnosnas yenv. BeipaboTaTh YMEHHS YUTATh, 3AMMCHIBATH, CPABHUBATh, OKPYTJISATH IECATUIHBIE
IpoOw, BBITIOTHATH CIIOKEHUE M BBIYUTAHHUE JECSITUYHBIX Apo0eii. BeipabaTriBaTh yMEHHE
pemiaTh TeKCTOBBIE 3a7auu. BBecTr moHsATHE TPUOIMIKEHHOTO 3HaUeHUs uncia. Hayantsb
WCIOJIb30BaTh MPUOOPETCHHBIC 3HAHUS U YMEHUS B IPAKTHUECKOMN NEATETHbHOCTH U
IOBCEIHEBHOMN KU3HU.

Konmponvnasa paboma Ne 9 no meme. «/[ecamuunvie Opoou. Cnoscenue u ebiuumarue
oecamuuHbix Opooetiy.



7. YMHOKeHHe H JeJIeHHe JeCATHYHBIX Apodeil. 26 4acos

YMHOXEHHUE U JCJICHHE NeCATUYHBIX apodeit. CpeaHee apumMeTHIecKoe HECKOJIBKUX

yrcen. Pemenne TeKCTOBBIX 3a1a4. Perenne komOnHaTOpHBIX 3a1a4. CpeqHee 3HAUCHHUE U

MOJ1a KaK XapaKTepUCTUKH COBOKYITHOCTH YHUCIOBBIX JaHHBIX.

Ocnognasa yenv. BeipaboTaTh YMEHHS YMHOXATh U JICTUTH AECATHYHBIC IPOOH, BBHITIOIHATD
3aJaHMsI HA BCE JCWCTBUS C HATYPAJIbHBIMHU YUCIAMH U ACCATUYHBIMU ApoOsmu. Hayunuts
UCTIO0JIb30BaTh MPUOOPETEHHBIC 3HAHUS U YMEHUS B PAKTHUECKON JCSITEIbHOCTH U
MOBCE/IHEBHOM >KU3HH.

Koumponvnas paboma Nel( no meme « Ymnooicenue u denenue decimuynulx Opodetl Ha
Hamypaivhvie Yuciay.

Konmponvnas paboma Ne 11 no meme. « Ymnooicenue u oenerue decsamudnvlx opooeiiy.
8. UncTpymMeHTHI U1 BHIYUCIEHN U u3MepeHuii. 17 yacos.

HauanbHbie cBeieHHS O BRIUUCICHUAX Ha KanbKyJsatope. [IponenTtel. Haxoxnenue
IPOIIEHTA OT BEJIMYHUHBI, BEIMYUHBI 10 €€ MPOLEHTY. YToi. TpeyronsHuk. Benuunna yria.
Enunnnel nsmepenus yrios. M3mepenue yrios. [loctpoenue yria 3aaaHHONM BEJIMYNHBI.
Kpyrossie auarpammsl. Penienne KoOMOMHATOPHBIX 3ajad.

Ocnoenasa yenp. ChopMupoBaTh yMEHHUS pelIaTh MPOCTEHIINE 3a7a4d Ha MPOLICHTHI,
BBITMIOJHATH MMOCTPOEHUE U n3MepeHue yrios. [IporomkaTs paboTy 1Mo pacro3HaBaHUIO U
n300pakeHuIo reoMeTprueckux Guryp. [lo3HaKOMUTH ¢ KpyroBeIMU quarpaMMmamu. Hayants
HCTIOJIB30BaTh MPUOOPETCHHBIC 3HAHUS M YMEHHUS B TIPAKTUYECKOH IEATETBHOCTH U
MMOBCETHEBHOW JKU3HU.

Kountponbnas paboma Ne [2no meme. «IIpoyenmuoly.

Koumponvnas pabomaNe 13 no meme. « dncmpymenmaol 015 6b14UCICHUT U USMEDEHULLY.

9.MHo:xecTBa. 6 Yacos.

Ocnosnas yenv. CHOpMHUPOBATH TIOHITHE «MHOXKECTBA», 00BEAMHCHHE U TICPECCUCHUE
MHO’KECTB, TIOHATHE «ITYCTOI0 MHOKECTBa», HAXOUTh U 3aUChIBAThH JIEMEHTHI
MHOKECTB.

10. HTorosoe moBropenue. 22 yaca.

Ocnosnas yenwv. [ToBTOpUTH, 3aKpenuTh, 00001NTH OCHOBHBIE 3YH, nonydeHHbIe B 5
KJ1acce.

Konmponvnasa paboma Nel4 (Mmoeosas paboma 3a Kypc 5 knacca).

OnucarejabHasi cTATHCTHKA. BeposiTHOCTD. Kom0unaropuka.

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

[IpencraBienne naHHBIX B BUJE TaOIUIl, Auarpamm. [IpencraBineHre o BEIOOpOIHOM
UCCIIEIOBaHHH.

Pemrenne koMOMHATOPHBIX 3324 IepeOOpPOM BapuaHTOB. [lepecTaHOBKH U (haKTOpHAIL.
ITpumeps! perieHnst KOMOMHATOPHBIX 33]a4: Iepedop BapuaHTOB, IEPECTaHOBKH, (paKTOpHUal.

B x00e uzyuenus memwr obyuarowuecs 0014cHbl
3HaTh:

NOHATUS ~ BEPOSTHOCTH,  CPEAHEro  apu(METHYecKoro, MO,  (paKTOpHaiA.
YMers:
-M3BJIEKATh HH()OPMAIHIO W3 TAOJIUI] U AUATPAaMM, BEITIOHATH BRIYUCICHHS IO TaOJIMIHBIM
JTAaHHBIM, CPAaBHUBATh BEIMYWHBI, HAXOAUTh HAMOOIbIIEe W HAUMEHbIEEe 3HAYCHUS U JIp.
- BBITNIOJHATH cOOp WH(POPMAIINN B HECTIOKHBIX CITydasiX, MPEICTaBIATh HHOOPMAIIHIO B BHIIE
TabMUIl W JauarpaMM, B TOM YHCIIE C TIOMOINBIO  KOMIBIOTEPHBIX  MPOTPAMM
-BBIOMpaTh KOMOMHAIIUH, OTBEYAIOIINE 3aJaHHBIM YCIOBHUSM,
- pemaTh npocTeiine KOMOMHATOPHbBIE 3a/1aun

Tpebosanusn K ypoenio no0zomoeKu

B pesynprare n3ydeHus: Kypca MaTeMaTHKH 5 Kilacca y4Jariuecst JOIDKHBIL:

-PaBUJIHHO YIIOTPEOISITh TEPMUHBI, CBSI3aHHBIE C PA3TMUYHBIMH BHIAMHU YHCET U
crioco0amu UX 3alucH: LeJIbHOE, IPOoOHOE, AeCATHUHAS IpOOb, IEPeXoa OT OJHOU (OPMBI
3aIUCH K APYroi (HampuMmep, MpOLEHTHI B BUJE ACCATUYHOM JpoOU; BbIIETICHHE 1IEJI0N YacTH U3
HEIPaBUJILHOM ApOoOH); periaTh TpU OCHOBHBIE 3a7]a4i Ha IPOOH;

- CPaBHUBATH YUCIIA, YIIOPAAOYMBATH HAOOPBI YUCEI, HOHUMATh CBA3b OTHOIICHUH «O0NbIIe),

«MEHBIIIE» C PACTION0KEHUEM TOUEK Ha KOOPAMHATHOU MPSMOM; HAaXOUTh CpPEeIHEE
apudmeTnyecKoe HECKOJIbKUX YHCET,;
- BBINIOJIHATH apu(PMETHUECKUE ACUCTBUS C HATYPAIbHBIMHU YHCIAMH U ACCITUYHBIMU



IpoOsSIMU; OKPYTJIATH IECTUYHBIE IPOOH;

- pacmo3HaBaTh Ha YEPTEXKaxX U MOJAEIIX reoMeTpudeckue Gurypsl (OTpe3Ku, yriisl,
TPEYTrOJIbHUKH, MHOTOYTOJIbHUKH, OKPY>KHOCTb, KPYT); H300pakaTh yKa3aHHBIC TEOMETPUIECKHE
Gurypsl; BnaseTh NpaKTHUYECKMMU HaBBIKAMH HCIIOJIb30BAaHNS T€OMETPHUECKUX HHCTPYMEHTOB
JUIsL IOCTPOCHHUS M U3MEPEHUS OTPE3KOB U YITIOB;

- BJIQJICTh HAaBBIKAMH BBIYHMCIICHUS 110 (hOPMYIaM, 3HaTh OCHOBHBIC €IMHUIIBI H3MEPEHHS U
YMETh MEPEUTH OT OJJHUX EAUHUI] U3MEPEHUS K JPYTUM B COOTBETCTBUU C YCIOBHSIMH 33124 H;

- HAXOJJUTh YUCIIOBBIC 3HAUYCHHUS OYKBEHHBIX BBIPAYKCHHIA.

Hcnonp30BaTh NIprOOpETEHHBIE 3HAHUS U YMEHHUS B IPAKTUYECKON JESTEIBHOCTH U
MIOBCETHEBHOM JKU3HU: MIPH PEIICHUH HECIIOKHBIX MPAKTHUECKUX PACYETHBIX 33/1a4, B TOM
YHCIIE C UCTIOJIb30BAHNEM IIPU HEOOXOAMMOCTH CIIPABOYHBIX MaTEPHAIOB, KAIbKYJISATOPA,
KOMITBIOTEpa; B YCTHOM  TPUKUAKE W OIEHKE  pe3ylIbTaroB  BBIYUCIICHHIA,
IIPU TIPOBEPKE PEe3yNIbTaTa BEIYUCICHHS C HCIOIb30BAHUEM Pa3JIMYHBIX IIPHEMOB.

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
MHOUTenu. Hanbonbimmii oOumii nenurens, BzanMuo npocteie uncina. Haumensiee oOriee
KpaTHOE.
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 YUCEI
- ompeneneHue HauOOobIIero 00IIero AeTUTeNs], HAMMEHBIIEro 00IIero KPaTHOTO U
B3aMMHO MTPOCTHIX YHCEN
YMmerb
- HaxOJWTh JICTUTEIIM ¥ KPATHBIC HATYPATBHBIX YHCEI
- Y3HaBaTh MO 3aMUCH HATYpaJbHOTO YKCTa AETUTHCS JIM OHO Oe3 ocTaTka Ha 2, Ha 3, Ha 5, HA 9,
Ha 10
- packiajabIBaTh YKCIa HA MPOCTHIE MHOKUTEIH
- HAXOJIUTh HAMOOJIBIINI OO IeTUTENh U HAUMEHBIIIEE 00IIee KpaTHOE JIBYX M O0JIee YMCEel.
Konumponvnasa paboma Nel no meme  «/lerumocmo uyceny.
2. CioxeHue M BbIYMTAHHME IPO0CH C pa3HBIMHU 3HAMEHATEJsIMHU — 244aca.
OcHoBHoe cBoiicTBO apoou. Cokpamienue npodeit. [IpuBenenne qpodeit k oomemy
3HaMmeHareno. CpaBHEHHE, CII0KEHUE U BRIYUTaHHUE IPpOoOei ¢ pa3HbIMU 3HAMEHATEIISIMH.
CrnosxeHue ¥ BEIMUTAaHUE CMEIIaHHBIX YHCEIT.

B xo00e uzyuenus memwvi obyuarowuecs 001H#CHul
3HaTh
- OCHOBHOE CBOICTBO JIpoOu
- onpezieNIeHne HECOKPaTUMON APOOH U COKpaIleHHueM Japooeit
- aJITOPUTM MPUBEACHUS IpoOei Kk 001IeMy 3HaMeHaTEeIto
- TpaBUJIa CPABHEHUS, CII0)KEHHUS, BRBIYUTAHUS IPOOEii C pa3HBIMU 3HAMEHATEISIMU, CIIOKESHHS U
BBIYUTAHUS CMEIIAHHBIX YHCEIT
YMmeTb
- COKpamarb Apoou
- HaXOJIUTh IOTIOJTHUTENbHBIA MHOKHUTEIb K JPOOU, MPUBOAUTH APOOHU K 00111EMY 3HAMEHATEII0
- CpaBHUBATh, CKJIA/IbIBATh, BRIYUTATH APOOU C pa3HBIMU 3HAMEHATEISIMU
- CKJIaJpIBaTh U BHIYUTATh CMEIIAaHHBIE YHCIIa
Konmponvnas paboma No2 no meme. « Crogcenue u ebiyumanue opooeti ¢ pazHvlmu
3HaMeHamensAMUY.
Koumponvnas paboma Ne3 no meme: « Cnoswcenue u pluumanue cMeulaHuble Yuceny.
3. YMHOKeHHe U JesieHne 00bIKHOBEHHBIX JApo0eil — 364acos.



YMuoxenue npodeit. Haxoxxnenue npoou ot uucna. [IpumeHeHue pacpenennTeTbHOTo
CBOlCTBa yMHOXeHUs. B3auMHo oOpatHbie uncia. Jlenenune. HaxoxaeHue unciano ero 1poou.
JIpoOHBIE BBIpAKEHUSI.

B xo00e usyuenus memoi o0yuarowuecs 00IHCHbI.

3HaTh

- IpaBHUJIa YMHOKEHHUS HA HATYpaJIbHOE YUCIIO, IBYX ApoOeit

- CBOMCTBa YMHOXEHUS APOOCH
npaBuiIa HAXOXKJICHUS APOOH OT YUCIIA M YKCTIa 110 €ro ApoOHu
orpezieNieHUE B3aUMHO OOpaTHBIX 4YHCEN
Ompe/ieNieHne JPOOHBIX BRIPAKSHUH

YmMmerh

- YMHOXaTh IpO0b Ha HATypaIbHOE YHCIIO U IpO0b Ha APOOh

- TIPUMEHATH paclpepeTUTeIbHOE CBOMCTBO YMHOXKEHUS IIPU HAX0XKICHNE 3HAYCHHH
BBIPAXKEHUM

- 3aIUCBIBATh YKCIa 00OpaTHbIE APOOH, HATYPATHHOMY YUCITY, CMEIIAHHOMY YHCITY

- BBITIOJIHSATD JICJICHUE CMEIIAHHBIX YHUCEI

- HaXOJHTh APOOH OT YKCIIa U YHCIIA MO €ro IpooH

Koumponvuas paboma Ned no meme. « Y mHodsceHue opooeti.

Konmponvnas pabomaNe5 no meme: «/lenenue opobetiy.

4. OTHOmIeHus1 M mponopuun — 21 yac.

Otnomenus. [lpomopumu. Ilpsimas u oOpaTHas MPONOPIHOHATIBHBIE 3aBUCUMOCTH.
Macmra6. [{nuna okpyHOCTH U miomaas kpyra. [lap.

B x00e uzyuenus memwi 0dyuaowuecs 00aHCHbuL.
3HaTh

onpe/IeJICHUE OTHOIICHUH, MTPOTIOPITUN

HA3BaHUSI WICHOB TPOTIOPITUU

(GbopMyITUPOBKY OCHOBHOTO CBOMCTBA MPOMOPIIMU

OTIpeICTICHUS MIPSMO MPOTTOPIIHOHATBHBIX U 00PATHO MPOTIOPIIHOHATHHBIX BEJTHYHH
YTO TaKoe MacuTad

bopMyIBI TSI HAXOXKIEHUS ATUHBI OKPY>KHOCTH M IJIOIAAN KPyTa

OTIPEJICIICHUS paiiyca Imapa, IMaMeTpa Imapa, ceps

YMeTh

- HaXOJIUTh, KAKYIO YaCTh OJTHO YUCIIO COCTABJISET OT IPYTrOro, CKOJIBKO MPOIIEHTOB OJTHO

COCTaBIISIET OT APYroro
- IPUMEHATH OCHOBHOE CBOMCTBO MPOINOPLMHU ITPU PEIIEHUH 3a/1a4 U ypaBHEHUN

- TPUBOAUTH MPUMEPHI MPSIMO MPOMOPLIHUOHAIBHBIX U 00PATHO MPOMOPIIHOHATBHBIX
BEJIMYUH

- HaXOAMTh 10 (opMyiiaM IUIOIIAs Kpyra U JUIMHY OKPY>KHOCTH

Koumponvnas paboma Ne6 no meme: « OmuowieHus u nponopyuuy».

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

5. ITos10:kUTEIbHBIE M OTPULIATEILHBIE YK ca — 15 yacos.

Koopaunats! Ha npsimoii. [IpotuBononoxHelie yncina. Moayine yncia. CpaBHEHUE YHCEIL.
W3MeHeHne BEIMYMH.

B xo00e uzyuenus memwvi 0byuarowuecs 00NH*CHbL:

3HaTh

- OIIpEEIICHNs] KOOPANHATHON IPSIMOM, KOOPAMHATHI TOUYKH HA MPSAMON

- KaKMe Yrciia Ha3bIBAIOTCS TPOTUBOIOIOKHBIMU, LIETBIMU

- OIpeJIelIeHne MOTYJIsl YKciia U ero 0003HaYeHHe

- QJICOPUTM CPABHEHUS MOJOKUTENbHBIX U OTPUIIATEIbHBIX YNCET

YmMmerb

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

- HaXOMTh YKCJIa MPOTUBOMOJIOKHbIE TAHHBIM

- HAXOJIUTh MOAYJb MOJIOKUTEIHHOTO, OTPUIATEIBHOTO YHCET

- CpaBHUBATh MOJIOKUTENbHBIE U OTPULIATEIbHbBIE YUCIIA

Koumponvnasa paboma Ne§8 no meme: «llonoscumensvHule u ompuyamenbHule YUCIaN.



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 00yuarowuecs 00aNCHbL:

3HaTh

- QJITOPUTM CJIOKEHHMSI YACEII C IIOMOLIBIO KOOPAUHATHOM IIPAMOM

- IpaBUJIa CJI0KEHUS OTPULIATEIIBHBIX YHUCEI U YUCET C Pa3HBbIMHM 3HAKaMU

- 4TO O3HAYaeT BBIYMTAHUE OTPULIATEIIBHBIX YHCE U, KAKUM JIEUCTBHEM MOKHO 3aMEHUTD
BBIYMTAHUE OJTHOTO YUCJIA U3 IPYyroro

Ymern

- CKJIaJIbIBATh YKCJIA C OMOIIbIO0 KOOPAUHATHOM IPSIMOM

- BBITOJIHATD CJI0KEHHUE OTPUIIATEIIbHBIX YUCEI U YUCEIl C Pa3HBIMHU 3HAKaMU

- BBIYMTATh U3 JAHHOI'O YKCIIA JPYroe YhCiIo

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

7. YMHOKeHMe U J1eJIeHHe MOJI0KUTEIbHBIX U OTPHLATEIbHBIX YKcesa -124yacoB.

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

3HaTh

- IPaBWJIO YMHOXKEHUSI IBYX YUCEN C PA3HBIMU 3HAKAMU U JIBYX OTPUIATEIBHBIX YHCEI

- MPABUJIO JICJICHUS OTPUIIATEIILHOIO YKCIIa Ha OTPULIATEIIBHOE U MIPABUJIO JCJICHUS YUCET,
MMEIOIINX Pa3HbIe 3HAKU

- OIIpEICIICHHE PAllMOHATBHBIX YUCEI

- CBOMCTBA CJIOKEHUS U YMHOXKEHHSI PallMOHATBHBIX UACETT

YMeThb

- YMHO’KaTh YKCJIa C Pa3HBIMHU 3HAKaMU U OTpULATEIbHBIE YUCIA

- IETUTh OTPUIIATEIIHHOE YHUCIIO HA OTPUIIATEIIHHOE

- IETTUTh YUCJIa C Pa3HBIMU 3HAKAMU

- TIPEACTABIISITH PAIIMOHATILHOE YHUCIIO B BUJE AECITHYHON ApOOH, THOO0 B BUIE
MEPUONYECKOM TPOOH TPUMEHSTH CBOMCTBA IEUCTBUM C pAllMOHAIBHBIMUA YUCIAMH TIPH
HAaxO0KJICHUY 3HAYEHUI BBIPAXKECHUI

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

8. Pemuenne ypapuennii — 20 yacos.

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

3HaTh

- IpaBUJIa PaCKPbITUSL CKOOOK

- OMpeJIeNIeHne YUCIOBOT0 KOA(h(DUIIMEHTOM BBIPAKEHUS

- OTIpefieNIeHHE MOJOOHBIX CllaraeMbIX

- aNTOPUTM PEIIeHUs JTMHEWHBIX ypaBHEHUI

YMmeTh

- YOPOIIATh BBIPAXKEHUS C MPUMEHEHUEM MPABUIT PACKPBITHS CKOOOK

- YMETh MPUBOINUTH MOJAOOHBIE CllaraeMble

- pemaTh JTUHEHHBIC YPaBHEHUS

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

Koumponvnas paboma Nel2 no meme: « Pewenue ypasrnenutiy.

9. KoopanHathbl Ha nJ10cKOCTH — 14 yacos.

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

B xo00e uzyuenus memot 0byuarouuecs OONHCHbL:

3HaTh

- OIpEENICHHS EPICHAUKYISPHBIX U MapaUIeIbHbIX MPSMbIX

- OTIpeJICIICHHE KOOPIMHATHOMN TUIOCKOCTH, OCeH abCIUCcC U OpIMHAT



YMmern

- CTPOUTH NEPIECHIUKYISIPHBIE U TapaieidbHble IPSIMbIE C TOMOLIBIO YEPTEKHOTO
TPEYTOJbHHUKA ¥ TPAHCTIOPTHPA

- n300pakaTh TOYKH C 33JaHHBIMU KOOPIUHATAMH HA KOOPIUHATHOM TIOCKOCTH
OTIpEeAeATh KOOPAUHATHI TOUKH
CTPOUTH CTOJIOUATHIC TUATPAMMBI

- CTPOUTH IpocTeiiire rpaduku

Koumponvuasa paboma Nel3 no meme. «Koopounamer na niockocmuy.

10. UtoroBoe noBropenue — 20 4acos.

[Tocne MOBTOPECHHUS W3YYCHHOTO MaTtepuana MIPOBOAMTCS
Hmoeosas konmponvras paboma Nel4.
OnucarenbHas cratTucTuka. BepositHocts. KomOunaropuka.

(Cooepoicanue pazdera 6800umcsi NO Mepe U3YYeHUs Opyeux  B8ONpPOCOo8.)
[TonsiTHE 0 crydyalitHOM OTBITE U COOBITUU. JOCTOBEpHOE U HEBO3MOXKHOE COOBITHS. CpaBHEHUE
IITIAHCOB.

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

3HaTh:

- TIOHSITUE BEPOSTHOCTH, MPABUIIO YMHOKEHHUSI.

YmMmers:

-BBIMIOJIHATH COOP MH(OPMAILIMK B HECTIOKHBIX CIIydasix, MPEACTaBIATh, HHPOPMAIUIO B
BH/IE TaOJWI] U JUarpamMm, B TOM YHUCJIE C TIOMOIIbIO KOMIIBIOTEPHBIX 33]1a4;

-IIPUBOJIUTH TIPUMEPHI CITYIAMHBIX COOBITHH, TOCTOBEPHBIX U HEBO3MOXKHBIX COOBITHH.
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 MaTeMaTHKH 6 Kilacca ydauiuecs JOJKHBI:

e OBJIQJIETh MOHATUSIMH, CBI3aHHBIMH C JIETUMOCTHIO YHCEII, 3HATh MPU3HAKU JIETUMOCTH
Ha2,3,4,5,8,9, 10, yMeTs UCHIONIH30BaTh MPU3HAKH JEITUMOCTH MPU COKpAIIeHUU Apobeit;

e TIPABUJILHO YIIOTPEOISATH 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 [IJ1s1 KOHKPETHOTO CTydasi;

e BBITIOJIHSTH apu(PMETHIECKHE ACHCTBHUS C PAIIMOHATILHBIMU YHCIIAMU;

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 MO YCJIOBHIO 33/1a4H;

e IOHUMATh U TIPABUIILHO YIOTPEOISATH TEPMHUHBI «BBIPAKEHUEY, KYPABHEHUEY, «KOPCHD
ypaBHEHUs»; IOHUMATh CMBIC]T TPeOOBAaHUH PEIINTh YpaBHEHHUE U HANTH KOPEHb YPABHEHUS;

e BBITIOJIHSITH MIPUBEICHHE MTOJJOOHBIX CJIara€MBbIX, BBITIOJHSATH YMCIOBBIC MTOJACTAHOBKHU B
OYKBEHHOM BBIPQ)KCHHUU U HAXOJUTH €r0 3HAUCHUE;

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

e TIOJTYYUTH MPEJCTABICHNE O KOOPAUHATAX TOYKH, KaK CIIOCO0E 3a1aHUsI TOUKU Ha
TJIOCKOCTH; YMETh Ha KOOPJIMHATHOM TUIOCKOCTH CTPOUTH TOUKH;



e YMETh PA3JIMYaTh OKPYKHOCTb U KpPYT, pa3JIn4aTh U CTPOUTH NapaJUICIbHbIE U
MIEPIECHIUKYIIIPHBIE IPSIMBIC;
e YMETb BBIUUCIIATH IJIUHY OKPYKHOCTH Y ILIOIIAAb KPYyTa.

7 kaacce

MATEMATHUKA

AJI'EBPA

3 yaca B Heged1o0, Bcero 102 gyaca.

KonTpouabsnbix pador 10

1.YucnoBblie BbIpa:keHus ¢ nepeMmeHHbIMU. [Ipocreiimue npeodpa3oBanus
BbIPAa:KEHHH. YpaBHEeHHUE, KOPeHb YPaBHeHUs. JInHeliHOe ypaBHeHHe C O{HOI IepeMeHHOM.
PemieHue TeKCTOBBIX 32/1a4 METO0M COCTABJICHUsI ypaBHeHUil. CTaTuCcTHYeCKHe
XapakTepucTuku (284acos).

OcHosHnasn yenp — CUCTEMATU3UPOBATH M 000OLIUTH CBEICHUS O IPEe0OPa3OBaHMIX
anreOpanvyeckux BBIPAKCHUM M PELICHUH ypaBHEHUH C OJIHOM MepeMEHHOM.
[lepBas Tema Kypca 7 kiacca SBJISETCS CBA3YIOLUIMM 3BEHOM MEXIY KypcoM MaTeMaTHKH 5—6
KJIACCOB U KypcOM aireOpbl. B Hell 3akpenistoTcs BHIYUCIUTENbHBIE HABBIKHU,
CHCTEMAaTH3HPYIOTCS M 0000IIAI0TCS CBEACHUS O IPeo0pa30BaHUSAX BBIPAKEHUI U PEIICHUN
ypaBHeHui. Haxoxk/ieHue 3HaueHU YHCIOBBIX M OYKBEHHBIX BBIPQKCHUI JaeT BOZMOKHOCTh
MTOBTOPUTH C YYaIIUMUCS IIpaBuia JEHCTBUI C pallMOHAIbHBIMU YUCIAMH. Y MEHHUS BBIIIOJIHATH
apudmeTryecKue AeUCTBUA C pallMOHAIBHBIMH YUCIIaMU SIBJISIIOTCSL OTIOPHBIMU JIJISl BCETO Kypca
anreopel. CreayeT BBISICHUTD, HACKOJIBKO IPOYHO OBJIAJENIN UMH yJallluecs, U B ciryyae
HE00XOIMMOCTH OPTaHU30BATh MOBTOPEHUE C LIEJIbIO JIMKBUAALUN BBISIBJICHHBIX TPOOEIIOB.

Pa3BuTHIO HABBIKOB BHIYMCIIEHUH JIOJIKHO YEIATHCS CEPhE3HOE BHUMAHUE U B Jallb-
HEHIIIeM MPH U3yYEHHUH IPYTHX TEM Kypca anreOphl.

B cBsi3u ¢ paccMOTpeHHEeM BOIIpOca O CPaBHEHUH 3HAUEHUM BBIPAXKEHUH PacIIupsIFOTCS
CBEZICHUSI O HEPABEHCTBAX: BBOAATCS 3HAKH HEPABEHCTB, JAETCS IOHATUE O JBOMHBIX
HEPaBEHCTBAX.

[Tpu paccmoTpenun npeodbpazoBaHuil BeIpaskeHUH (hopManbHO-ONepaTUBHbIE YMEHUS
OCTalOTCS Ha TOM K€ YPOBHE, ydallrecs MOAHUMAIOTCS] Ha HOBYIO CTYIIEHb B OBJIQJICHUU
Teopuei. BBOAATCS MOHITHS «TOXKIECTBEHHO PABHBIE BBIPAKEHUSA», (TOXKIECTBOY,
«TOXJIECTBEHHOE MTPE00Pa30BaAHNE BBIPAXKEHUI», COEpKaHUE KOTOPHIX Oy/1eT MOCTOSIHHO
PacKpbIBaThCS M YTIYOJIATHCS MPU U3YUEHUH MPEoOpa30BaHUN PA3IMUHBIX alreOpandyeckux
BbIpakeHUi. [loguepkuBaeTcs, YTO OCHOBY TOX/IECTBEHHBIX TPEO0OPa30BaHUN COCTABISIOT
CBOICTBa JeHUCTBUY HaJl YUCJIAMHU.

YcunuBaercst posib TEOPETUYECKUX CBEJICHUI MPU paccMOTpeHUH ypaBHeHUH. C Lebio
o0ecreyeHns 0CO3HAaHHOTO BOCIPUATHS YUaIIUMUCS aJTOPUTMOB PELICHUs ypaBHEHUH
BBOJIUTCSI BCIIOMOTATEIbHOE TIOHATHE PABHOCWIIBHOCTH YPaBHEHU, (POPMYyIUPYIOTCS U
Pa3bACHAIOTCSA HAa KOHKPETHBIX IPUMEPAX CBOMCTBA PaBHOCUIIBHOCTHU. JaeTcs 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. [Iponomkaercs pabora 1mo GopMUPOBAHUIO Y YUAIIMXCS YMEHUS UCTIOIb30BaTh
anmapar ypaBHEHHUI KaK CPEACTBO AJIs PEIIEHUSI TEKCTOBBIX 3a/1a4. Y POBEHb CII0)KHOCTH 33124
3]1eCh OCTaeTCs TAKUM JKe, Kak B 6 Kiiacce.

N3ydeHne TeMbl 3aBepIIACTCA 03HAKOMIIEHUEM YUaIIUXCs C MPOCTEUITNMU
CTaTHUCTUYECKUMU XapaKTEPUCTUKAMU: CPEHUM apUPMETUUECKUM, MOJIOU, MEAHAHOMH,
pa3MaxoM. Ydamiiecs J0JKHbI yMETh UCII0JIB30BATh ATH XapaKTEPUCTUKU JJIs aHAJIN3a psaaa
JTAHHBIX B HE CIIOKHBIX CUTYalIHsIX.

Koumponvuwix pabom: 2

2. ®yukuuu (16 yacon)

OyHkws, 001acTh onpeaencHus GyHKuu. Beraucnenue 3HaueHu# GpyHkuuu mo Gpopmyie.
I'paduk pyskmuu. [Ipsimas mponmopuroHaIbHOCTE U ee rpaduk. JInnelinas QyHKIus u ee
rpaduk.

OcHnoenasa yenb — 03HAKOMUTDH yYalIUuXcs ¢ BaKHEHIINMU (YHKIIMOHATIBLHBIMU
MOHATUSMH U C TpauKaMu IPsSMON TPONOPLUUOHANBHOCTA M JIMHEHHON (yHKIMM 0O0IIero
Buja. /lanHas TeMa SIBISi€TCS] HAYaIbHBIM 3TAllOM B CHCTEMaTH4YeCKON (DyHKIIMOHATIBHOM



MOATOTOBKE y4YaIIuXcsl. 3€Ch BBOAATCS TaKUe MOHATHSA, KaK (PYHKIHS, apryMeHT, 00J1acThb
omnpenesneHus GyHKuuu, rpadpuk GpyHkunu. OyHKIKA TPAKTyeTCs] KaK 3aBUCUMOCTb OJIHOM
MEPEMEHHON OT APYroi. Yuamuecs mojiy4aroT IepBoe MPEACTaBICHUE O CI0C00ax 3aaHus
¢byHkuuu. B nanHoi remMe HaurHaeTcst padoTa 1o (OpPMUPOBAHUIO Y YUAIIMXCS YMEHUN
HAXOJHTh 110 (popMyrie 3HaueHHE (PYHKIUH 110 U3BECTHOMY 3HAUEHHUIO APTYMEHTA, BBIOIHATH TY
e 3a7auy 1o rpauKy U pemars 1o rpaduky oOpaTHyo 3a1ady.

D yHKIHUOHAIBHBIE IIOHATHUS I10IY4Yal0T CBOIO KOHKPETU3ALMIO IIPU U3yYEHUHN JTUHEHHON
(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 GU3MKU. Yyaluecs JOJKHbBI IOHUMAaTh, KaK BIMsIET 3HaK ko3dduuuenra 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.

dopmupoBaHue BceX (PyHKIIMOHAIBHBIX TOHATHN 1 BRIPAOOTKA COOTBETCTBYIOIMX HABBIKOB, a
TaKXKe M3y4eHHE KOHKPETHBIX (YHKIIHH COMPOBOXKIAIOTCS PACCMOTPEHHEM NPHUMEPOB PEATbHBIX
3aBHCUMOCTEH MEX/ly BETMUYNHAMHM, YTO CIIOCOOCTBYET YCHIICHUIO TIPHKIIATHON
HaIPaBJIECHHOCTH Kypca ajareOpsl.

Konmponvnvix pabom: 1

3. CreneHsb ¢ HATYpaJIbHBIM NOKa3aTeseM (9 yacoB)

CreneHb ¢ HaTypaJbHBIM TIOKa3aTeleM U ee cBorcTBa. OaHowieH. OyHKIUHN y = x2 Y=
X ¥ ux rpaguku.

OcHosHnasn yenp — BHIPa0OTATh YMEHUE BBHIIOJIHATH JEHCTBUS HAJl CTEIICHSIMH C
HATYpaJIbHBIMH [TOKA3aTEIISIMH.

B nanHOIi Teme naeTcs omnpeesieHue CTeNeHN C HaTypajibHbIM IoKa3ateseM. B kypce
MaTeMaTHKH 6 KJIacca yJalinecs y)Ke BCTpeUaInch C TPUMEpaMu BO3BEICHHS YHCET B CTENIeHb. B
CBSI3U C BBIYMCIICHUEM 3HAYCHHI CTETIEHHU B 7 KJIacce JaeTcs MPECTaBICHNE HAX0KICHUN
3HaYCHUH CTETIEHH C TIOMOIIBIO KaNIbKyIaTopa. PaccMaTpuBaroTCs CBOMCTBA CTETICHH C
HaTypaJbHBIM NOKa3aTeneM. Ha mpuMepe mokas3aTenbCcTBa CBOWCTB CTENIEHHU y4YalIuecs BIIepBhIe
3HAKOMSITCS C JIOKa3aTeIbCTBAMH, IPOBOIUMBIMH Ha anredpandeckom marepuaie. CBoiicTBa
CTETIEHU C HaTypaJbHbIM [TOKa3aTeJIeM HaXOAAT IPUMEHEHUE TPU YMHOKEHUN OJJHOUJICHOB U
BO3BE/ICHUH OJHOYJICHOB B cTeNeHb. [Ipy HaxoKAeHNU 3HaUe€HUH BbIpaXKEHUH, coJlepKalux
CTeNeHu, ocoboe BHUMAHUE CIEAYeT OOpaTUTh Ha MOpPAIoK jAedcTBHM. PaccMorpenue
GyHKUIul y = X', y = X° 03BOJISET MPOAOIKUTH paboTy 1Mo GOPMUPOBAHUIO YMEHHUM CTPOUTH U
yuTaTh rpadukn GyHKIMi. BaxkHo 00paTuTh BHUMaHUE yYalluXcsi Ha 0COOEHHOCTH rpaduka
dyHKIMK y=X": rpaduK MPOXOIUT Yepe3 Hadano KOOpAnHat, ock Oy
SBIISIETCS €r0 OChIO CI/IMMeTpI/H/I2 rpagyK pacroyo)KeH B BEpXHEW MOIYIUIOCKOCTH. Y MEHHE

CTpOUTH rpaguku GYHKIMHA y=x~ Y =X~ HCIIOJIL3YETCS U1 O3HAKOMIICHHUS yIAIUXCS C
rpaduyecKkuM cocoOOM pelIeHUs] YpaBHEHHH.

Koumponvnwix pabom: 1

4. MHuoroujenbl (12 yacoB)

Muorounen. CrnoxkeHue, BBIMUTaHHE U YMHOKEHHE MHOTO4IeHOB. Pa3noxxenue
MHOTOYJIEHOB Ha MHOKUTEJH.

Ocnoenasn yenp— BbIpabOTaTh YMEHHE BBITIOIHATH CII0KEHUE, BEIYUTAHUE, YMHOKEHHE
MHOTOYJIEHOB U Pa3JIoKeHHE MHOTO YJIEHOB Ha MHOXuTenu. J[aHHas Tema urpaer
byHIaMEHTaIbHYIO pOJib B QOPMUPOBAHUU YMEHUS BBIMOIHITH TOXK/IECTBEHHBIE
npeoOpazoBaHus anredpandeckux BoipakeHuil. DopMupyemsble 3/1ech HOpMaTbHO-ONIEPATHBHbBIE
YMEHHSI SIBJISIOTCSI ONOPHBIMU MTPH U3YyYEHHUH JIEHCTBUMN C pallMOHAIbHBIMU APOOSIMHU, KOPHIMH,
CTEMEHSIMH C pallMOHAIBHBIMU MOKa3aTeNsIMu. V3yueHnne TeMbl HauWHAETCS C BBEICHUS
MOHSITUA MHOTOWIEHA, CTAHAAPTHOTO BUJIa MHOTOWIEHA, CTETIEHH MHOroueHa. OCHOBHOE
MECTO B ATOH TEME 3aHUMAIOT AJITOPUTMBI AEUCTBUNA ¢ MHOTOUJIEHAMH — CJIOKEHUE, BHIYMTAHNE
Y YMHO)KEHHE. YUalyecs JOJKHbI IOHUMATh, YTO CYMMY, Pa3HOCTh, IPOU3BEICHUE
MHOT'OYJIEHOB BCET/1a MOXKHO MPEACTaBUTH B BUE MHOTOWIEHA. J[eliCTBUS CII0KEHUS, BBIUNTAHUS
Y YMHOKE€HUSI MHOTOWJIEHOB BBICTYNAIOT KaK COCTaBHOW KOMIIOHEHT B 33JJaHUSIX Ha
npeoOpa3oBaHus LebIX BeIpaxkeHuil. [loaToMy Helenecoobpa3HO NEPeXoaUTh K
KOMOMHHUPOBAHHBIM 3aJIlaHHSIM IIPEXKE, YEM YCBOCHBI OCHOBHBIE AJITOPUTMBI.

Cepbe3Hoe BHUMaHKE B 3TON TeME yIeNAETCs Pa3I0KEHUI0 MHOTOWICHOB Ha MHOXKUTEIH C TTOMOILBIO
BBIHECEHHUS 32 CKOOKH OOIIET0 MHOXHTEIIS U C IIOMOIIBI0 TPpyNIHPOBKUA. COOTBETCTBYIOMIHE
peoOpa3oBaHus HAXO AT LIMPOKOE MPUMEHEHHE KaK BKypce 7 Kjlacca, Tak U B MTOCIEAYIOLIUX



Kypcax, OCOOGHHO B JACUCTBUSAX C palMOHAIbHBIMH ApoOsMu. B maHHOi Teme yuammumecs
BCTPEYAIOTCS C MPUMEPAMU UCIO0JIb30BAHUS PACCMATPUBAEMBIX PEOOPA30BAHUN IPU PELLICHUH
pa3HOO00pa3HbIX 3314, B YaCTHOCTH IIPU PELLIEHUH YPABHEHHUM. JTO MO3BOJISET B XO/€ U3YUCHUS
TEMBI [TPOJOJDKUTE PaboTy 10 (JOPMHUPOBAHUIO YMEHHUS pellaTh YPaBHEHUS, a TAKXKE pelaTh 3a1a4u
METO/IOM COCTAaBJICHUS] YPAaBHEHUM. B 4KCII0 yripakxHEeHU BKIIFOYAKOTCSL HECIIOKHBIE 3aJaHusl Ha
JI0Ka3aTeJIbCTBO TOKIECTBA.

Konmponvnvix pabom: 2
5. ®opMmyJIbI COKPAILIEHHOT0 YMHOKEHM I S17 4acoB)

Dopmynsl (@ +b)’ =a’ £2ab + b, (a£b)’ =a +3a’b + 3ab’ £ b’, (a+ b) (@ + ab + b’)
= o’ +b’. Tlpumenenue HOPMYIT COKPAIICHHOrO YMHOKEHHS B IPEOOPA30BAHMSX BHIPAKCHHIA.

OcHosnas yenb — BBIPaOOTATh YMEHHE IPUMEHATH (POPMYJIBI COKPAILICHHOTO YMHOKEHUS B
peoOpa30BaHUX LEIbIX BHIPAKEHUH B MHOTOWICHBI M B PA3JI0KEHHH MHOTOYJICHOB Ha
MHOXKHTEITH.

B nanHoii Teme mpopoipkaeTcs padoTa mo GOpMHUPOBAHUIO Y yHAITUXCS YMEHUS
BBITIOJHATD TOXK/IECTBEHHBIE TPEe0Opa30BaHusl LEJIbIX BbIpakeHUH. OCHOBHOE BHUMaHHE B TEME
yaensiercst popmynam : (a - b) (a + b) = a’ - b, (a+b)’ =d’ +2ab + b°.. Vyaummecs 10IDKHbBL
3HATh 3T (OPMYIIBI U COOTBETCTBYIOLINE CIOBECHBIE (POPMYIMPOBKHU, YMETh MPUMEHSTh UX KaK
«CJIeBa HAIIPABOY», TaK U «CIpaBa HAJICBOY.

Hapsiny ¢ yka3aHHBIMH paccMaTpUBAIOTCS

dopmynsl (@ £ b)’ = a’+ 3a’b +
3ab’ £ b, &’ £ b’ = (a £ b) (@’ + ab + b°).

OpaHako OHM HaXOIAT MEHbIIEE IPUMEHEHHE B KYypCE, [I03TOMY HE CIIEIyET U3JIUIIHE
YBJIEKAThCS BBIIIOJHEHUEM YIIPA)KHEHU I Ha MX UCIIOJIb30BaHuE. B 3aKII0YMTENBHON YaCTH TEMBI
paccMaTpuBaeTcsl IPUMEHEHHUE Pa3InYHbIX IPUEMOB Pa3JI0KEHUSI MHOIOYWIEHOB HA MHOXKHTEH,
a TaK)Ke UCIO0JIb30BaHNE IPE0OPa30BaHUM LIENbIX BRIPAXKEHUN JUIsl pEIIEHUs IIMPOKOT0 Kpyra
3a1ad.

KonTtponbsHbIX pabom: 2

6. Cucrembl JTHHEHHBIX ypaBHeHuH (134acoB)

Cucrema ypaBHeHuil. PemieHne cucteMsl JByX JIMHEWHBIX YPABHEHUH C IByMS
NEPEMEHHBIMH U €ro TeoMeTpruYecKasi HHTepIpeTanus. Penienne TeKCToBbIX 3a7a4 METOJOM
COCTaBJIEHUS CUCTEM YPaBHEHHH.

OcHnognasa uejib — 03HAKOMUTD YYAIIMXCS CO CITOCOOOM PEIIEHUsI CUCTEM JIMHEHHBIX
YpaBHEHUH C IBYMS IEPEMEHHBIMH, BEIPA0OTATh YMEHHE PEIlIaTh CUCTEMbI YPaBHEHU U
INPUMEHSTh UX MPU PELICHUH TEKCTOBBIX 3ajau.

N3y4eHne cucTeM ypaBHEHUH paclpeenseTcs MexX Ty Kypcamu 7 n 9 kitaccoB. B 7 knacce
BBOJMTCS IOHATHE CUCTEMBI U PACCMATPHUBAIOTCS CUCTEMBI JIMHEMHBIX YpaBHEHUN. M3n0xeHne
HA4YMHAETCS C BBEJICHUS MOHATUS «JIMHEWHOE YpaBHEHHE C IBYMsI IEpEMEHHBIMUY. B cucremy
yIpa)XKHEHUH BKIIIOYAIOTCS HECIIOXKHbIE 3a/IaHUS HA pellieHe JIMHENHbBIX YpaBHEHUN C JBYMSI
MEPEMEHHBIMH B LIETBIX YHCIIaX.

dopmupyeTcst yMeHue cTpouTh rpaduk ypaBHeHus a + by =c, raea # 0 uwim b # 0, npu
pa3IMYHBIX 3HAUCHUSIX @, b, c. BBeneHue rpadudeckux o0pa3oB JaeT BOZMOXKHOCTH HATJISAHO
MCCJIEN0BATh BOMPOC O YUCJIE PEHICHUI CUCTEMBI IBYX JINHEWMHBIX YPABHEHUM C IBYMsI
NIEPEMEHHBIMH.

OcCHOBHOE MECTO B JaHHOU TEME 3aHUMAET U3yUEHHE AITOPUTMOB PELIEHHSI CUCTEM JIBYX
JUHENHBIX YPAaBHEHUH ¢ IByMS IEPEMEHHBIMHU CIIOCOOOM TOJICTAHOBKH U CLIOCOOOM CIIOKEHUSL.
BBenenue cucteM mo3BoJIIET 3HAYUTENBHO PACIIUPUTH KPYT TEKCTOBBIX 3a]1a4, PEIIaeMbIX C
MOMOIIbIO anmnapara anreOpsl. [lpuMenenue cucrteM ynpouaeT nporece nepeBojia TaHHbIX
3aJja4M ¢ OOBIYHOTO SI3bIKA HA A3BIK YPaBHEHUH.

Koumponvnvix pabom. 1

7. IloBTOpenue (7 4acos)

Ocnoenasa yens. [1oBTOpUTH, 3aKpenuTh U 00001 TH OCHOBHBIE 3YH, monyueHHbIe B 7
KJ1acce.

Koumponvnvix pabom: 1

Tpebosanusn K yposeHo no02omoeKu



B pesynbrate u3ydeHus Kypca anredpsl 7 Kjacca ydamuecst JOKHBL:

* YMETh NPeoOpa3oBbIBATH ANreOpandeckue BRIPaKEHUs, peliaTh YpaBHEHHS C OHON
MIEPEMEHHOI;

* HAXOJAUTH 00JIACTh onpeneneHuss GyHKINU, CTPOUTh  TpapuKu  IPSIMOii
IPONOPLHUOHATIBHOCTH U IMHEHHON QyHKIUMY;

* BBIINOJHATH ACUCTBUS HaJ CTENEHSAMU C HaTypalbHBIMU I10KA3aTEISIMU;

e BBIIIOJIHATh  CIIO)KEHUE, BBIUMTAHUE W YMHOXEHHE MHOIOWIECHOB, PACKJIA/IbIBaTh
MHOI'OUYJIEHbl HA MHOUTEIIH;

e IPUMEHATH  (POPMYJBI COKPAIICHHOTO YMHOXXEHHUS B MPEoOpa3oBaHUAX  IIEJIBIX
BBIPA)KCHUI B MHOTOWIEHBI U B Pa3J10’)KEHUA MHOT'OYIEHOB HA MHOKUTEIIH;

e YMETh PEIIaTh CUCTEMBbI JIMHEHHBIX YPABHEHH C IBYMS IEPEMEHHBIMU U IPUMEHSATH UX
IIPU PELICHUH TEKCTOBBIX 3a/au.

7 kiacce

I'EOMETPUA

2 yaca B HeJeJII0, Bcero 68 uacon

KonTpoabHubix pador 5

1.Hauanbuble reomerpuueckue ceaenus (114.). [Ipocreitmme reomeTpuueckue
burypsl: mpsiMasi, TOUKa, OTPE30K, J1y4, yroi. [loHsTue paBeHCTBa reOMETPUYECKUX QUTYD.
CpaBHeHuE OTpE3KOB U YIJI0B. Mi3MepeHue oTpe3koB, AnuHa oTpe3ka. Mzmepenue yrios,
rpajaycHas Mepa yria. CMeXHbIEe U BEpTUKAJIbHBIE YITIbL, UX CBOMCTBA. [lepnenaukynspHbie
MIpsIMBIE.

Ocnoenas yenb — CUCTEMATU3UPOBATH 3HAHUS YYALUXCS O MPOCTEHIINX T€OMETPUUECKUX
¢durypax u ux CBOMCTBAX; BBECTU HOHSITHE paBeHCTBa ¢buryp.
B nanHOl TeMe BBOJSATCS OCHOBHBIE T€OMETPUUECKUE TOHATHUS U CBOMCTBA IPOCTEUILINX
reOMETPHUECKUX (DUTYp HA OCHOBE HATJIATHBIX MPEICTABICHUN yJaIuXcs MyTeM 00001IeHHs
OUYEBUIHBIX WM U3BECTHBIX U3 Kypca MaTeMaTUKH 1—6 KJIaccoB TeOMETPUUYECKUX (PaKTOB.
[ToHsiTHE aKCMOMBI Ha HA4YaJIbHOM 3Tane 00y4eHUs] He BBOJUTCS, U CaMH aKCHOMBI He
¢bopmynupyroTcs B iBHOM Bujie. HeoOXxo1uMble HCXOIHBIE TTOJI0KEHUS, HA OCHOBE KOTOPBIX
M3Y4aloTCsl CBOMCTBA T€OMETPUUYECKUX (PUTYp, TPUBOASATCS B OUCATENBHOU popme.
[IpyHUIMNIHATEHBIM MOMEHTOM JIAHHOM TEMBI SBJISIETCS] BBEJICHUE MTOHSATHS PABEHCTBA
reOMEeTpPUUYECKUX (PUTYp HAa OCHOBE HAIJISTHOTO MOHATHUS Hallo)keHUs. OnpeieleHHOe BHUMaHHe
JOJKHO YAENATHCS MPAKTUYECKUM MPUII0KEHUSIM T€OMETPUUECKUX MMOHATHMN.

Koumponvnvix pabom: 1

2. Tpeyrosabuuku (18 yacoB)

TpeyronbHuk. [Ipu3Haku paBeHCTBA TPEYroILHUKOB. Ileprienaukyisp k npsmon. Menuansl,
OMCCEKTPUCHI U BBICOTHI TPEYrojibHUKA. PaBHOOEIpEHHBIN TPEYTOJIBHUK U €r0 CBOMCTBA. 3a7auu
Ha TIOCTPOEHUE C MIOMOIIBIO LIUPKYJIS U JINHEHKH.

Ocnoenas yenp — BBECTU MOHATHE TEOPEMBI; BBIPA0OTaTh YMEHHE JJOKA3bIBaTh PAaBEHCTBO
TPEYTOJIbHUKOB C IIOMOIIBIO N3YYEHHBIX IPU3HAKOB; BBECTU HOBBIM KJlacc 3a/1ay : IOCTPOEHUE C
MTOMOUIBIO IUPKYJIIS U TUHEHKH.

[Tpu3Haky paBeHCTBA TPEYTOIBLHUKOB SIBIISIOTCS OCHOBHBIM pPa0OYHM armapaToM BCETO
Kypca reoMeTpui. Jloka3zaTenbCcTBO OOJIbIIEH YaCcTH TEOPEM Kypca U TaKkKe pelIeHre MHOTUX
3aj1a4 MPOBOJUTCS IO CIEYIOLIeH cXeMe: MOMCK PaBHBIX TPEYTOJIbHUKOB — O00OCHOBAHUE MX
PaBEHCTBA C MOMOUIBIO KAKOTO-TO MTPU3HAKA — CJIEICTBUS, BBITEKAIOIINE U3 PABEHCTBA
TpeyroabHUKOB. [[prMeHeHne Npu3HaKkoB paBEHCTBA TPEYTOJILHUKOB MPHU PEIICHUU 3a]a4 1aeT
BO3MO’KHOCTb MTOCTENIEHHO HAKAIUIMBATh OMBIT IPOBEICHUS T0Ka3aTENbHBIX paccyxaeHui. Ha
HaYyaJbHOM 3Tare U3y4yeHus: U MPUMEHEHUs IpU 3HaKOB PaBEHCTBA TPEYTOJIbHUKOB
11eJ1ec000pa3HO UCIOIb30BaTh 3a JJaul C TOTOBBIMHU YEPTEIKAMHU.

Koumponvnwix pabom: 1

3. I[lapaanenbHbie npsimbie (13 yacoB)

[Ipr3Haky napamwieIbHOCTH TPSIMbIX. AKCMOMa NapajuiesIbHbIX NMpIMbIX. CBOMCTBA
MapajvieIbHbIX MPSMBIX.

Ocnoénas yenb — BBECTU OJHO W3 BAXXHEHIINX MTOHATUN — MOHSATHE NapaJIeIbHbIX
NPSIMBIX; AaTh TIEPBOE MPEACTABICHNE 00 aKCHOMAaX M aKCHOMAaTHYE€CKOM METO/IE B TEOMETPHH;
BBECTH aKCHOMY NapajuIeNIbHBIX IPSIMBIX.



[Tpu3Haky U CBOIMCTBA MApaJUICIBHBIX MPSIMBIX, CBSI3aHHBIE C YTIIaMH, 00pa30BaHHBIMU TIPH
MepeceyeHn  IByX MPSIMBIX CEKYIIeH (HaKpecT JeKaluMu, OJHOCTOPOHHUMH,
COOTBETCTBEHHBIMH ), ITUPOKO MCIIOIB3YIOTCS B TATbHEHUIIIEM TIPU U3YICHUU
YeThIPEXyrOJIbHUKOB, MOJA0OOHBIX TPEYTOJILHUKOB, MIPU PELICHUH 3a/1a4, a TAKXKe 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. [IpsMoyroiabHbie TPEYTOIbHUKH, UX CBOMCTBA U MPU3HAKU
paBeHcTBa. PaccrosiHue OT TOYKH 70 IpsIMO. PaccTosiHue Mex Iy napaiieIbHBIMH MPSMBIMH.
[TocTpoenue TpeyroibHHUKA MO TPEM AJIEMEHTaM.

Ocnosnas yenb — pacCMOTPETh HOBbIE MHTEPECHBIC U Ba)KHbIE CBOMCTBA TPEYTOJIHLHUKOB.
B nanHo#i Teme 10Ka3bIBaeTCs OJJHA U3 BAXKHEHUIITNX TEOPEM Fre€OMETPUU — TeopeMa 0 CyMMe
YIJIOB TpeyroibHUKa. OHA MO3BOJSET IaTh KIACCU(DUKAIUIO TPEYTOILHUKOB IO YIJIaM
(OCTpOYTONBHBIH, MPAMOYTOIBHBIN, TYIOYTOJIBHBIN), @ TAK)KE YCTAHOBUTH HEKOTOPHIE CBOMCTBAH
MIPU3HAKHA PABCHCTBA MPSMOYTOIBHBIX TPEYTOJLHUKOB.

[TonsiTre paccTOSHUS MEXTy MapaylIeIbHBIMU MPSIMBIMH BBOJUTCSI HA OCHOBE JJOKa3aHHOM
MIPEIBAPUTEIIEHO TEOPEMBI O TOM, YTO BCE TOUKH KAXKJIOH U3 IBYX MapaJlICIIbHBIX MPSIMBIX
paBHOYAAJIEHBI OT IPYTOi MPSIMO. DTO MOHATHE UTPAET BAXKHYIO POJIb, B YACTHOCTHU
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
MIPOBECTH YCTHO aHAIIU3 U JI0KA3aTEIbCTBO, a AIEMEHTHI UCCIEA0BAHUS TOJDKHBI TPUCYTCTBOBATH
JIMIIb TOT/A, KOrJa 3TO OTOBOPEHO YCIOBUEM 3a/1a4u.

Konmponvnvix pabom: 2

5. lMoBTOpenue. Pemenue 3agau (6 4.)

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 yJamiuecs JOKHBI:

e OBJIQJICTh MOHATUSAMU MPOCTEUIITUX TEOMETPHUUECKUX (UTYp U UX CBOIICTBAMH;

e YMETh JOKa3bIBATh TEOPEMBI O TIPU3HAKAX PABCHCTBA TPEYTOJILHUKOB, IPUMEHSTh UX MTPU
pElIeHUH 3a]ay;

e pelIaTh 33/1a4K HA TIOCTPOEHHUE C MTOMOIIBIO IUPKYIIS U TUHEHKH;

e 3HATh IPU3HAKU M CBOWCTBA MapaslIeIbHBIX MPSMBIX;

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 PEIICHUH 331a4, YMETh CTPOUTH TPEYTOJIBHHK 110 TPEeM
JJIEMEHTaM.

8 kuacc

AJITEBPA

3 yaca B Heaeq10, Becero 102 yaca

KonTtpoabnbix pador 10

1. PanmonanbHble apodu (23 yaca) [

PannonaneHas qpo6s. OCHOBHOE CBOMCTBO ApoOHU, cokpaleHue apooei. ToxkaecTBeHHbIE
npeoOpa3oBaHus pallMOHATBHBIX BhIpaKeHUH. DyHKIMS U €€ Tpaduk.



Ocnognas uenv -  BbIPabOTaTh yYMEHHE BBINONHATH TOXKIECTBEHHBIE MPEOOpa3oBaHUs
palOHAaIbHBIX BBIPAXKEHUH.

Tak kak neiicTBUs ¢ pallMOHATILHBIMHU IPOOSMHU CYILIECTBEHHBIM 00pa30M OMMPAIOTCS Ha
JIEHCTBUS C MHOTOWIEHAMH, TO B Hauajle TeEMbl HEOOXOIMMO MOBTOPUTH C YHaIlUMUCS
npeoOpa30BaHUsl 1IEJIBIX BHIPAKCHUI.

['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. [IpnoOperaemble B JTaHHON TeMe YMEHHS BBIIIOJIHATE CIIOKEHHE,
BBIYUTAHUE, YMHOXKECHUE U JeJICHUE APOOeil ABIIAIOTCS ONOPHBIMU ITPE0Opa30BaHUAX JPOOHBIX
BbIpakeHui. [loatomy um cinenyer ynenuts ocodoe BHUMaHue. HeuenecooOpa3Ho nepexoauTs K
KOMOMHUPOBAHHBIM 3aJIlaHUSIM Ha BCce ACUCTBUSA C Apo0sSIMU Mpexe, yeM Oyy yCBOCHbI
OCHOBHBIE aJITOPUTMBI. 3a/laHUs Ha BCE EHCTBUSA C IpOOSIMU HE TOJKHBI OBITh M3JIUIIHE
IPOMO3AKUMU UTPYJTOEMKUMHU.

[Tpu HaxOoXJeHUU 3HAUYECHUH qpoOeil NatoTCs 3a1aHUs Ha BEIYUCICHHS C TIOMOIIBIO
KAJIBKYJIATOPA. B TaHHOM TeMe pacIMpsrOTCS CBEACHUS O CTATUCTUYECKUX XapAKTEPUCTUKAX.
BBoautcs noHsATHE CPETHETO TAPMOHUYECKOTO PSIAA MOJIOKUTENBHBIX Yucell. V3ydeHnne TeMsl
3aBepIIACTCS PACCMOTPEHUEM CBOMCTB rpaduka QyHKINU .

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
WHTYUTHBHO IIPEJCTABICHUE O TOM, YTO KaXkIbII OTPE30K UMEET JUIMHY U IIOTOMY KaKJIOM TOUKE
KOOPJIMHATHOM IIPSIMOM COOTBETCTBYET HEKOTOpOE 4YKcio. [Ioka3zpiBaeTcs, 4TO CyIIECTBYIOT
TOYKH, HE UMEIOIINE pallMOHATIbHBIX a0CIHCC.

IIpu BBEACHU U TOHATHUSA KOPHS [TOJIE3HO O3HAKOMUTBD YYaIUXCS C HAX0KICHUEM KOPHEH ¢

IIOMOUIBIO KAJIBKYJIATOPA.

OcHOBHOE BHUMaHHE YAENAETCS MOHATHIO apu(METHUECKOT0 KBaIpaTHOI'O KOPHSI U
cBoOiicTBaM apu(pMeTHUECKUX KBaJpaTHbIX KOpHEH. JloKa3bIBatOTCSI TEOPEMBI O KOPHE U3
IIPOU3BENIEHNUS U Ipo0H, a TAKXKE TOXKAECTBO , KOTOPHIE MOITY4at0T IPUMEHEHHE B
npeoOpa30BaHUsAX BbIpAKEHUH, coJlepKallluX KBaApaTHble KOpHU. CnenuanbHOe BHUMAaHHUE
yIIeNIAeTCs OCBOOOXKACHHUIO OT UPPAIIMOHATILHOCTH B 3HAMEHATEIe IPOOH B BHIPAXKEHUSAX BUIA .

YMmenue npeoOpa3oBbIBaTh BEIPAXKEHHUS, COEPIKAIIE KOPHH, YACTO UCIIOIb3YETCs KaK B
caMoM Kypce anredpsl, Tak U B Kypcax reéOMeTpUH, anreOpsl u Havan aHanu3a. [Ipojgomkaercs
paboTa 1o pa3BUTHIO (YHKIIMOHAIBHBIX MIPEACTaBICHUN ydyamuxcs. PaccMaTpuBatoTest QyHKIMS
,eecpoiicTBaurpaduk. [Ipu n3ydennn GyHKIINHI TOKA3bIBAETCS €€ B3aUMOCBS3b ¢ PyHKIKEN y =
xz, rae x > 0.

KonrtponbHbsIx pabom. 2

3.KBaaparHslie ypaBHeHus (20 yacos).
dopMyna KOpHEW KBaIpaTHOrO ypaBHeHUs. PellleHne panuoHalbHbIX ypaBHEHUM. Pelenne
3a/1a4, IPUBOAAIIMX K KBaJAPAaTHBIM YPABHEHUSM U MPOCTEUIINM pallMOHAILHBIM YPaBHEHUSAM.

OcHosnas yenp — BHIPA0OTATh YMEHHUS PelIaTh KBAJpaTHbIE YPABHEHUS HIIPOCTEHIIINE
palMOHAaIbHBIE YPABHEHUS U IPUMEHATh HUX K PEIICHUIO 3aJa4. B Hadane TeMbl IPUBOAATCA
IIPUMEPHI PEIICHUS HEMOJIHBIX KBaAPATHBIX YPAaBHEHUN. DTOT



Marepuai cucreMaTusupyercs. PaccmMaTpuBaloTCst alirOpUTMbI PEILICHUS] HEMOJMHBIX KBAJPATHBIX
YPaBHEHUH Pa3aIM4HOrO BUJA.

OCHOBHOE BHUMaHUE CIEAYET YACINUTh PELIEHUIO YPaBHEHUH BUaa ax’+bx+c¢=0, e a
# 0, c ucnonp3oBanueM GpopmyIiel KOpHEH. B maHHO# TeMe ydaiuecs 3HaKoMTCs ¢ popMyiaMu
Buera, BeIpaxkaromiuMu CBsI3b MEKy KOPHAMH KBaJIpaTHOTO YPaBHEHHUS U €r0
ko3 punrenTamu. OHM UCTIONB3YIOTCS B JAJIbHEHIIIEM IPH JTI0KA3aTeILCTBE TEOPEMBI O
Pa3iIoKEHUU KBAIPATHOTO TPEXWICHA HA IMHEHHbBIE MHOKUTEIH.

VYyamiuecs: 0OBIaIeBalOT CIIOCOOOM PELICHHUs APOOHBIX PAllMOHATBHBIX YPAaBHEHHIA,
KOTOPBIH COCTOUT B TOM, YTO PEIICHUE TAKUX YPABHEHUN CBOJUTCS K PELICHUIO
COOTBETCTBYIOIUX LIETBbIX YPABHEHUH € MTOCIEAYIOIUM UCKIOYEHUEM IOCTOPOHHUX 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 TOUHOCTD
npubmkenus. JInHelHbIe HEPaBEHCTBA C OJTHOM MEPEMEHHON U UX CUCTEMBI.

OcHnoeHasa yenb — 03HAKOMUTH yJallluXCsl C IPUMEHEHHE: HEPABEHCTB JIJISl OLIEHKH
3HaYEHUH BBIPAXKEHUM, BRIPAOOTaTh YMEHUE pellaTh TUHEIHbIC HEPABEHCTBA C OJHON
NEepEeMEHHON 1 uX cucteMbl. CBOICTBA YMCIIOBBIX HEPABEHCTB COCTABIISIOT Ty 0a3y, Ha KOTOPO
OCHOBAHO PEIICHHUE JIMHEUHBIX HEPABEHCTB C OJIHOM NepeMeHHOM. Teopembl 0 TOUJIEHHOM
CJI0)KEHUU U YMHO>KEHUH HEPABEHCTB HaXOJIUTh IPUMEHEHUE MPU BBIIOIHEHUH IPOCTEHIINX
yIPaXHEHUI Ha OLIEHKY BBIPAXEHHI 110 METOAY TpaHull. BBonaTCs moHATHS aOCOMIOTHOM
MOTPEIIHOCTH ¥ TOYHOCTU IPUOIMIKEHUS, OTHOCUTEIbHON NOTPEIIHOCTU. Y MEHUSI IPOBOIUTH
JNEAYKTUBHBIE pacCyXACHUS MOJIY4YatOT pa3BUTHE, KaK IIPH 10KA3aTEIbCTBAX YKa3aHHBIX TEOPEM,
TaK U IIPU BBIIIOJHEHUH YIPAKHEHUI HA JOKA3aTEIbCTBA HEPABEHCTB.

B cB3M ¢ pelieHneM JIMHEHHBIX HEPABEHCTB € OJIHOM MEPEMEHHO: JAcTCs TOHATHE O
YHCIIOBBIX IPOMEXKYTKAX, BBOJSATCS COOTBETCTBYIOLME Ha3BaHUS U 0003HAUEHUS.
PaccMoTpenuto cucteM HepaBeHCTB OJHON IEPEMEHHOM NPEAIIECTBYET 03HAKOMIICHHE
yyaluxcs ¢ HOHITUSIMHU MEPeceUeHUs] U 00beTUHEHHSI MHOXKECTB.

[Ipu pelieHnn HEPABEHCTB MCMOJIB3YIOTCS CBOMCTBA pABHOCUIIBHBIX HEPABEHCTB, KOTOPHIE
Pa3bACHAIOTCA HAa KOHKPETHBIX TpuMepax. Oco0oe BHUMaHUE CIIEyeT YAEIUTh OTpaboTKe
YMEHHUs peliaT mpocTeiine HepaBeHCTBa BUa ax > b, ax < b, OCTAHOBUBIIUCH CTHEIIMAIBFHO Ha
ciyyae, korma a < 0.

B sT0i1 TEME paccMaTpuBaeTCs TaAKKE PEIIEHUE CUCTEM JBYX JIMHEWHBIX HEPABEHCTB C
OJIHO NepeMEeHHOM, B YaCTHOCTHU TaKUX, KOTOPBIE 3alIMCaHbl B BUJI€ ABOWHBIX HEPABEHCTB.

Koumponvnvix pabom. 2

5. Crenenb ¢ HeJbIM NMOKa3aTeaeM. JJIeMEHTbl CTATHCTHKH (12 4acoB)
CreneHsb C 1enbIM MoKazaTesieM U ee cBoiicTBa. CTaHaapTHBIM BU ynciia. HadanbHbie cBEeHUS
00 opraHu3alMy CTaTUCTUYECKUX UCCIIETOBaHUM.

Ocnoenas yenb — BbIpadOTATh YMEHHE IPUMEHSITH CBOWCTB, CTETIEHHU C IIEJIbIM
MOKa3aTesIeM B BBIYHCIECHUSX U TPE0Opa3oBaHUAX CPOPMUPOBATH HAUATbHBIC TIPECTABICHUS O
cbope U rpynnupoOBKE CTATUCTUYECKUX JTAHHBIX, UX HATJISIHON MHTEpIpEeTaLtu.

B sT001 TEMe GpopMyTHpyIOTCS CBOMCTBA CTETIEHU C LENbIM MToKa3aTeneM. Meron
JI0Ka3aTeJIbCTBA ATUX CBOMCTB MOKA3bIBAECTCS HA IPUMEPE YMHOXKEHHUS CTETIEHEH ¢ OJMHAKOBBIMU
OCHOBaHUAMHU. JlaeTcs MOHATHE O 3allUCU YKCciia B CTaHAapTHOM Buae. [IpuBoasaTcs npumMepsl
WCIOJIb30BAaHUsl TaKOW 3amucu B (U3UKE, TEXHUKE M JIPYTUX O0OJacTsX 3HaHUM.
VYyamuecs moay4aroT HadaabHbIe IPEICTABICHUS 00 OpraHU3aIlii CTATUCTUIECKIX
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 CTATUCTHUECKUX XaPaKTEPUCTHUK, KaK CpeiHee apupMeTHIecKoe, Moia, pa3max.
PaccmarpuBaeTcst Bompoc 0 HarjsiAHOW HHTEPIIPETAIIMN CTATUCTHISCKON HH(POPMAIIHH.



W3BecTHBIE yHanuMces CriocoObl HATIISTHOTO MPEACTABICHHS CTATUCTUYECKUX JAHHBIX C
MOMOIIBIO CTOJI0YATHIX M KPYTOBBIX AMArpaMM PacIIUpPSAIOTCS 32 CUET BBEJCHHS TAaKUX MTOHATHH,
KaK MOJIM F'OH U THCTOTpamMma.

Koumponvnvix pabom: 1

6. IloBTopenue (10 yacoB)

Ocnoenas yens. [10BTOPUTH, 3aKpenuTh U 00001MTH OCHOBHBIE 3YH, mony4deHHbBIE B 8
KJIacce.

Konmponvnvix pabom: 1

Tpebosanusn K ypoeHo no02omoeKu

B pe3ynbraTe u3yueHus Kypca anreOpsl 8 kiiacca yyaiuecs J0KHBbI:

e YMETh BBINOJIHATH TOXKIECTBEHHBIE IIPEOOPAa30BAHNS PALIMOHAIbHBIX BBIPAXKEHUI;

e UMETH MPEACTABICHUE 00 UPPALIOHAIBHBIX YUCIIAX, YMETh BBIMOIHATH IPEOOpa30BaHMUs,
CoJIeprKallNX KOPHHU;

e YMETh pellaTh KBaJpaTHBIC YPaBHEHMUsI, pAllHOHATbHBIC YPABHEHUS U IPUMEHSTH UX K
pELIEHNUIO 3a/ay;

e YMETh PEIIATh JUHEHHBIE HEPABEHCTBA C OJJHOM NIEPEMEHHON U UX CUCTEMBI;

e IPUMEHATH CBOMCTBAa CTENEHH C LIEJbIM MIOKA3aTeIeM B BHIUUCICHUIX U
npeoOpa3oBaHuUsX;

e UMETh HaYaJIbHbIE MPEACTABICHUS O COOpE U IPYNIUPOBKE CTATUCTHUECKUX JAHHBIX, UX
HarJIsiJTHOW MHTEPIIPETALINH.

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.

OcHnoenasa yenb — V3y4UTh HauOoJee BaKHbBIE BUIBI YETHIPEXYTOTbHIUKOB —
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
MIPOBOJIATCS C IOMOIIBIO TPU3HAKOB PABEHCTBA TPEYTOJIBLHUKOB, IIOATOMY TMOJIE3HO UX
MMOBTOPUTH B HAUaJI€ U3YUYEHUSI TEMBI.

OceBast 1 ICHTpaJibHAsE CAMMETPUHU BBOJSTCS HE KakK MpeoOpa3oBaHue MIOCKOCTH, 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. Teopema [udaropa.

OcHnoenasa yenb — paclIupUTh U YIITyOUTh MOTYYSHHBIE B 5—6 KJlaccax MpeCTaBICHUs
yqamuxcs 00 M3MEPEHUHN U BRIUUCIICHUH TIJIOMIA e ; BEIBECTH (DOPMYJIBI TUIOIIAICH
MPSIMOYTOJIbHUKA, TapaJlJIeIorpaMMa, TPEYroJibHUKA, TPAMELNH; I0Ka3aTh OAHY U3 TIIaBHBIX
Teopem reomeTpun — Teopemy I[udaropa.

BriBoa hopmyst st BBIYUCIIEGHUS TUIOMIAIeH IPSIMOYTOJIFHUKA, TTapauIeIorpaMma,
TPEyroJIbHUKA, TPATEIIUH OCHOBBIBAETCS HA JIBYX OCHOBHBIX CBOMCTBAX ILIOMIA/IEH, KOTOPHIE
MPUHUMAIOTCSI UCXO/JIs1 U3 HATJISIHBIX MPEACTABICHUH, a TakKe Ha (popMyrie Mmiomaan KBajapara,
000CHOBaHME KOTOPOU HE SBIISETCS 00513aTEIBHBIM JIJIS YIAIIUXCS.

HerpanuiimoHHO# A MIKOTBEHOTO Kypca SBISETCS TeopeMa 00 OTHOIICHUH TUIOIIa e
TPEYroJIbHUKOB, UMEIOIINX IO paBHOMY yri1y. OHa ITO3BOJISET B JaJbHENUIIEM JaTh IPOCTOE
JI0Ka3aTeNIbCTBO MPU3HAKOB MOA00MS TPEYroJbHUKOB. B 3TOM COCTOUT OHO U3 MPEUMYIIIECTB,
00yCIIOBJICHHBIX PAaHHUM BBEJIEHUEM MOHATHUS MJIOUIA/IH.



JlokazarenbcTBO TeopeMbl [Tndaropa ocHOBBIBaeTCS Ha CBOMCTBAX IUIOMIAACH U popMynax
JUIS TUTOLIaZIel KBaJjpaTa U MpsIMOyToJibHUKA. Jloka3piBaeTCs Takke Teopema, o0paTHas Teopeme

[Tudaropa.
Konmponvnvix pabom. 1
3. I[MonoOHbIe TpeyrobHukH (20 yacos).

[Tpu3naku nmogo0us TpeyronbHUKOB. [IprMenenne moo0us K 10Ka3aTebCTBY TEOPEM U
pemienuto 3a1a4. CHHYC, KOCUHYC M TAHT'€HC OCTPOTO YIJIa MPSIMOYTOJIbHOT'O TPEYTOJIbHUKA.

OcHoenas yenb —BBECTYU NOHATHE MTOI00HBIX TPEYTOJILHUKOB; PACCMOTPETh MPU3HAKU
1o100UsI TPEYrOJIbHUKOB U UX MPUMEHEHHS; CIIeNIaTh MEPBBIH 1Iar B OCBOCHUH YYalIUMHUCS
TPUTOHOMETPUYECKOTI'O arlrapara reOMETpUH.

Ormpeznenenue nMoJOOHBIX TPEYTOJBHUKOB JAAETCS HE HA OCHOBE MpeoOpa3oBaHus nogoous, a
4yepe3 paBeHCTBO YIJIOB Y TIPOIIOPLIOHAIBHOCTD CXOZICTBEHHBIX CTOPOH.
[Tpu3naky mo100Us TPEYrOIbHUKOB JI0KA3bIBAIOTCS C IIOMOILIBIO TEOPEMBI 00 OTHOILIEHUH
ioniaiel TpeyroJibHUKOB, UMEIOIIUX [0 PABHOMY YTIIY.

Ha ocHoBe npu3HakoB mogo0us 10Ka3bIBaETCS TEOPEMa O CpEAHEH JTMHUH TPEYTOJIbHUKA,
YTBEPKACHHUE O TOUKE MepEeCceUeHUs MeNaH TPEYroJbHUKA, a TAK)KE B YTBEPKICHUS O
IPONOPLUOHAIIBHBIX OT PE3Kax B MPSMOYIOJIbHOM TpEeYroibHHUKE. JlaeTcs npeacTaBieHue o
MeTo/Ie To00us B 33ja4ax Ha MOCTPOCHHUE.

B 3axnroueHne TeMbl BBOJATCS 3JIEMEHThI TPUTOHOMETPUU— CUHYC, KOCUHYC Y TAHT'€HC
OCTpOrO yrja NpsSMOYroJbHOTO TPEYroJbHUKA.

Konmponvnvix pabom. 2

4, Oxkpy:kHocThb (16 yacos).

BzaumHoe pacrionoxeHue npsiMoi 1 OKpykHOCTH. KacaTenbHasi K OKpYKHOCTH, €€ CBOMCTBO U
npusHak. L{eHTpanpHble U BIUCaHHbIE YIJbl. YeThipe 3aMeuaTeNnbHble TOUKU TPEYTONbHHKA.
Bricannas 1 onrcaHHasi OKPY>KHOCTH.

OcHosénaa yenv - pacuIUpUTh CBECHHS 00 OKPYKHOCTH, MONYYEHHBIC yJalUMHCS B 7

KJ1acce;

U3YYUTh HOBBIE (DAKThI, CBSI3aHHBIE C OKPYKHOCTBIO; TO3HAKOMUTH YHAIIUXCS C YETHIPbMSI
3aMeyYaTebHBIMU TOUYKaMU TPEYTrOJbHUKA.

B naHHO# TeMe BBOAUTCS MHOTO HOBBIX MOHSATUI U pPACCMATPUBAETCSI MHOTO
YTBEP)KJICHUMH, CBSI3aHHBIX C OKPY>KHOCTBIO. JIJ1sl UX yCBOGHHUS CIEAYET YIEIUTh O0IbIIOE
BHUMaHME PELICHUIO 33/1a4. Y TBEpP:KJICHHsI O TOUKE NepeceueHust OUCCEKTPUC TPEYroJbHUKA U
TOYKE [IEPECEUEHUS CEPEIUHHBIX NEPIEHANKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA BBIBOIATCS KaK
CJIEJICTBUS U3 TEOPEM O CBOMCTBaX OMCCEKTPUCHI yIila U CEPEIMHHOTO NMEPIEHIUKYIISIpa K
oTpe3Ky. Teopema 0 TOUKe IepeceyeHus BbICOT TPEYTOIbHUKA (MIIN UX MTPOIOJIKEHHI)
JIOKa3bIBAETCS C IOMOIBIO YTBEPKICHHS O TOUKE [TEPECEUEHUS CEPEANHHBIX MEePIEHANKYIISPOB.

Hapsiny ¢ TeopemMamu 00 OKpYKHOCTSIX, BIMCAHHOM B TPEYTOJIBHUK U OMMCAHHON OKOJIO
HEro, pacCMaTpPUBAIOTCSI CBOMCTBO CTOPOH OMMCAHHOTO YETHIPEXYTOJIbHUKA U CBOMCTBO yIJIOB
BIIMCAHHOT'O YEThIPEXYTOJIbHUKA.

Konmponvnvix pabom: 1

5. IloBTOpenne. Pemenne 3apa4 (2 yaca)

Ocnoenas yens. [10BTOpUTH, 3aKpenUTh U 00001UTH OCHOBHEIE 3Y H, mony4deHHbIe B 8

KJ1acce

Tpebosanusa K ypoeuw noozomoexu. B pesynbrare uzyueHus Kypca reoMeTpun 8
KJ1acca y4aluecs: JOJKHBI:

* 3HaTh HauOoJee BaXKHBIE BUJIBI YETHIPEXYTOJIBHIUKOB UX CBONCTBA;

* YMETb HaXOJUTh IIOIAIH MHOTOYTOJIbHUKOB;

* 3HaTh Teopemy [ludaropa, ymeTs NpUMEHATH €€ MpHU pelIeHHH 3a7ad;

* 3HaTh IPU3HAKU MT0100US TPEYTOJIbHUKOB, YMETh MPUMEHSAThH UX MPH PEIICHUH 3a/1a4;

* YMETh HaXxOJIUTh 3HAYEHUSI CUHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yIJia MPsIMOYTOJIbHOTO
TPEeYroJabHHUKA;

* 3HATh CIy4au B3aUMHOTO PACIOJIOKEHUS IPSIMOM U OKPY>KHOCTH, CBOMCTBO U MPU3HAK
KacaTeJIbHOW K OKPY>KHOCTHU, O YEThIPEX 3aMEeYaTeNIbHbIX TOUKAX TPEYTrOJIbHUKA;

* UMETh IIPEJCTABJICHNE O BIIMCAHHON U ONMCAHHON OKPYKHOCTSIX.



9 kaacc

34yacaBHeaea0, Bcero 102 yaca

KonTpoubHbix pador 8

AJITEBPA

1. CpoiictBa ¢Qynkumii. Ksagparnunas ¢ynkuua (25 yaca) OyHkuus.
Caoiicta pynknuii. KBagpaTHblid TpexwieH. Pa3noskeHne KBaJpaTHOTO TPEXUIeHa Ha MHOKHUTEIIH.
DOyHKIMA y = ax’ + bx + ¢, ee cBOCTBa U rpaduk. Crenennas GyHkuus. OcHoeHasn ueib —
pacUIMpUTh CBEJCHUS O CBOMCTBAX (DYHKIIMIA, 03HAKOMHTD yYaIIUXCsl CO CBOWCTBAMH U
rpauKOM KBaJpaTHUYHON (DYHKITHH.

B Hauane TemMbl cucTeMaTU3UPYIOTCS cBeeHUs 0 PyHKIUAX. [IOBTOPAIOTCS OCHOBHBIE
HOHATHUS: PYHKIIUS, apryMEHT, 00J1acTh ornpeaesneHus GyHKIum, rpaduk. JJaroTcs moHaTus o
BO3PACTaHUU U YOBIBAHUU (PYHKITUH, TPOMEIKYTKAX 3HAKOTIOCTOSHCTBA. TeM caMbIM cO3aeTCst
0a3a 11 yCBOSHHSI CBOMCTB KBAAPATUYHOMN U CTENICHHOM (DYHKIMHN, a TAKXKe JUIs JalbHEHIIero
yriayOneHns QyHKIMOHAIBHBIX MPEICTAaBICHUHN MTPU N3YUYEHUH Kypca areOphl 1 Havall aHaju3a.
[ToAroTOBUTENBHBIM 1IArOM K M3YYEHHUIO CBOMCTB KBaJIpaTUUHOM (DYHKLIMU SBISETCS TAKKe
pPaccMOTPEHHE BOMPOCA O KBAJPaTHOM TPEXUWIEHE U €r0 KOPHSAX, BBIACICHUH KBaJparTa JBY4JIcHa U3
KBaJIpaTHOI'O TPEXWIEHA, Pa3JI0KEHUH KBAJPaTHOIO TPEXWICHA HA MHOKUTENIN. M3yuenue
KBAJPATHYHON DYHKIIHH HAYHHASTCS C PACCMOTPEHHUS QYHKIHH y=aXx”, ee CBOHCTB I
oco6eHHOCTeH rpan)I/IKa a TaKk)Ke JIPYTUX YaCTHBIX BUJIOB KBaJAPaTUYHON QYHKIUN QYHKIMH y=
ax’+b, y=a(x - m)’. DTH CBEICHUS UCIIOIb3YIOTCS PH H3YIEHUH CBONCTB KBaI[paTI/I‘IHOI/I
(yHKIHH 061Iero Bra. BaskHO, 4TOOBI yUaIIrecs HOHSUIH, 9To rpaduk QyHKIHE y=ax”+bx + ¢
MOXeET OBITh MoNTydeH U3 rpaduka QyHKIUN y = ax ~ ¢ [OMOLIbIO JBYX IapalliebHbIX
nepenocoB. ITpueMbl mocTpoeHus rpaduka GyHKIHH y = ax” + bx + ¢ 0TpabaThIBAIOTCS HA
KOHKpPETHBIX npumMepax. [Ipu 3ToM 0ocoboe BHUMaHHE CIIEAYET YASIUTh (POPMHUPOBAHUIO Y
yuyalmxcs yMEHMs! YKa3blBaTh KOOPJAMHATHI BEPLIMHBI 1apadoJibl, €€ OCb CHMMETPUH,
HarpaBJIeHUE BeTBEH Mapadosibl.

[Ipu u3yyeHun 3Toi TeMbl JanbHEiIIee pa3BUTHE MOTyYaeT yMEHUE HaX0UTh IO rpaduKy
POMEKYTKH BO3pacTaHUs U YObIBaHUS (YHKILIMH, a TAKXKE IPOMEXKYTKH, B KOTOPBIX (QYHKIIHS
COXpaHsIET 3HaK.

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 W HepaBeHCTBA ¢ OJHOl mnepemeHHoil (14 4acoB)
Lensble ypaBHeHus. [[poOHbIe paninoHanbHble ypaBHeHMs. HepaBeHCcTBa BTOpOU CTENEHH ¢
OJIHOM IIEpEMEHHOI. MeTo MHTEpPBAIIOB.

OcHnoeHasa yenp — CUCTEMATU3UPOBATH U 0000IINUTE CBEACHUSI O PELICHUH LIEIbIX U
JPOOHBIX pallMOHAILHBIX YpaBHEHHH ¢ 0/ HOM epeMeHHOH, chopMUpoOBaTh YMEHUE pellaTh
HEpaBEHCTBA BHJIA ax>’+ bx + ¢ > 0 mwm ax°+ bx + ¢ < 0, tme a #0.

BaToii TeMe 3aBepiaeTcs U3y4eHUE pallMOHAIIBHBIX YPAaBHEHUM C OJTHOM IIEpEMEHHON. B
CBSI3U CHTUM IIPOBOIUTCS HEKOTOpOE 00001IeHNe 1 yTTyOsieHue CBEACHUH 00 ypaBHEHUSX.
BBoasTCS TOHATHA LIET0r0 PALIMOHAIIBHOTO YPaBHEHUS U €r0 CTENEHH. Y Yallluecs: 3HaKOMSTCS C
pELIEHNEM YPAaBHEHHI TPEThEH CTENEHN U YETBEPTOM CTEIIEHH € ITOMOILBIO PA3JIOKEHUS Ha
MHOKHATEIIM ¥ BBEJICHUS BCIIOMOTaTeJIbHOM ITepeMeHHO. MeTo penieHns ypaBHEHUN ITyTeM
BBEJICHUS BCIIOMOTaTEIbHBIX IEPEMEHHBIX OYAET IIMPOKO UCII0JIb30BATHCA B AalIbHEHIIIEM ITPH
pEeIlIeHNU TPUTOHOMETPUYECKUX, Jorapu(MUUECKUX U JPYTUX BUAOB ypaBHEeHUH. Pacmmpstorcs
CBEJICHMSI O PEeUICHUH POOHBIX pallMOHAIBHBIX YpaBHEHHH. Yyaluecss 3HaKOMSITCS C
HEKOTOPBIMHU CHICLIHAILHBIMHA IPHEMaMH PELLEHHS TaKHX ypaBHeHuil. ®opMupoBaHue yMEHUI
pelIaTh HepaBEHCTBA BHA aX~ + bx ++¢ > 0wt ax” + bx + ¢ < O, e a #0,0CyIIeCTBISETCS ¢
OTIOpOii Ha CBeJIeHHs O rpaduKe KBaApaTUYHON (DYHKIMH. YUariuecs 3HaKOMSTCS C METOJIOM
MHTEPBAJIOB, C TOMOIIIbIO KOTOPOT'O PEIIAIOTCS HECJI0KHBIE pallMOHAIbHbIE HEPABEHCTBA.



Konmponvnvix pabom: 1

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

Ocnoenasa yenb — BbIPadOTATh YMEHHE PEIlIaTh IPOCTEHININE CUCTEMBI, COAepKAILILe

ypaBHEHUE BTOPOU CTEIEHU C JBYMS IEPEMEHHBIMU, U3YYEHHUE CUCTEM YPaBHEHUM C

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

YPaBHEHUH IIEPBOM CTEIIEHH, a IPYroe BTOPOil.

W3BecTHBIN ydamumcst criocod MmoACTaHOBKY HAXOAMT 3/1eCh AalibHElIIee IPUMEHEHNUE U
MO3BOJISIET CBOJUTH PEIICHUE TAKMX CUCTEM K PEUICHUIO KBAIPaTHOTO YPaBHEHHUS.

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

[TpuBiieueHNE U3BECTHBIX YYATUMCS TPaPUKOB TO3BOJISET MPUBECTH TPUMEPHI
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, JIBa, TPHU, YEThIPE PELICHUS HIIM HE UMETh PEIICHUH.
Pa3paboranHbIif MaTeMaTHYECKHIA allapar Mo3BOJIIET CYIICCTBEHHO PACIIUPUTH KIIAcC
COJIEP>KATENIbHBIX TEKCTOBBIX 3a/1ay, PEIIaeMbIX C MOMOULIBI0 CHCTEM YpPaBHEHMA.
N3yuenune TeMbl 3aBepIiacTcsi BBEICHUEM IMOHATHI HEPABEHCTBA ABYMS IEPEMEHHBIMH U
CUCTEMBI HEpPABEHCTB C IByMs NepeMeHHbIMH. CBeIeHUs 0 rpaduKax ypaBHEHU ¢ ABYMs
MePEMEHHBIMU UCIIOJIB3YIOTCS TPU WILTIOCTPALIMKA MHOKECTB PEIICHUM HEKOTOPBIX MTPOCTEUIITNX
HEPABEHCTB C ABYMsI IEPEMEHHBIMU M UX CHCTEM.

Konmponvuvix pabom: 1

4. Iporpeccuu (154acoB) Apudmernyeckas 1 reomeTpuueckas nporpeccun. Oopmyssl
N-TO 4JjieHA U CYMMBI IIEPBHIX N WICHOB Mporpeccuu. beckoHeuHo yObIBaroiias reoMmeTpuieckas
porpeccusi.

OcHoenas yenp — nath NOHATHS 00 apu(METHUECKON U TEOMETPUUECKON MTPOrPeccUsix Kak
YHCIIOBBIX TOCTIEI0BATENBHOCTSIX 0COOOTO BHIA.

[Ipu u3ydeHnu TeMbl BBOJUTCS MOHATHE MTOCIIEI0BATEILHOCTH, PA3bSICHIETCS CMBICI
TEPMHHA «N-i YJIeH MOCIeI0BaTeILHOCTHY, BhIpabaThIBaeTCS YMEHHE UCIIOIb30BATh HHIEKCHOE
o0o3HaueHue. DTH CBEJACHUS HOCST BCIIOMOTATENbHBINA XapaKTeP U UCTIOIL3YIOTCS IS U3yUeHUs
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 YPAaBHEHUH, HEPABEHCTB, CUCTEM.
PaccmaTpuBaroTCs XapakTepuCTUUECKHE CBOMCTBA apu(hMETUIECKOM U TEOMETPUUYECKOM
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 YYAIIUXCS C TOHATUSMU IIEPECTAHOBKH, Pa3MEILICHHUS,

COUETaHMS U COOTBETCTBYIOIIUMHU (DopMyiamMul AJis MOJCUETa UX YHCTIa; BBECTH

MOHSTUSI OTHOCUTEIHHOU
YacTOTHI U BEPOSTHOCTU CITYYAHOTO COOBITHS.

N3yuenne TeMbl HAUUHAETCS C PEIICHUS 33/1a4, B KOTOPBIX TPEOYyeTCs COCTaBUTh T€ WUITH
WHbIE KOMOMHAIINH SJIEMEHTOB U MOJCUNUTATh X YUCI0. Pa3bsicHsaeTCs KOMOMHATOPHOE MPABUIIO
YMHOKEHUS, KOTOPOE MUCHOIb3yeTCs B JaIbHENIIEM MPU BBIBOJE GOPMYI AJIs OJICUETA YK CIia
MepeCcTaHOBOK, pa3MelleHui u couetanuii. [Ipu u3ydeHnn 1aHHOTO MaTeprana HeoOXOauMO
o0paTUTh BHUMaHUE yJallluxcs Ha pa3jinure NOHATUN «pa3MEIIeHHe» U «COueTaHHue»,
chOopMHUPOBATh Y HUX YMEHHUE OINPENEATh, O KaKOM BUE KOMOWHAIMIA UAET peub B 3ajaauye.
B nanHoi#i Teme yvaruecsi 3HaKOMATCS C HAYaJIbHBIMHU CBEICHUS MU U3 TEOPUH BEPOSTHOCTEH.
BBoasiTCst MOHATHSA «cydaitHOE COOBITHEY, «OTHOCUTENIbHAS YacTOTa, «BEPOSITHOCTh
CITy4aitHOTO COOBITHS». PaccMaTpUBaIOTCS CTATUCTUYECKUHN M KITACCUYSCKUN MTOIXOBI K
OTIPEICTICHUIO BEPOSITHOCTH CIydallHOTO COOBITHs. BaxxHO 0OpaTuTh BHUMAHHE y4YaIIUXCS HA



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

Konumponvnvix pabom: 1

6. IloBTopenme (uTorosoe) - (18 uaca)

Ocnosnas yenw. [1oBTOpUTH, 3aKpenuTh U 00001TUTH OCHOBHBIC 3Y H, mosydeHHbIe B 9

KJ1acce.

Konumponvnvix pabom: 1

Tpebosanusn Kk ypoento noozomoeku B pe3ylbrare u3ydeHus Kypca anreopsl 9 kiacca
ydauecs JOJKHBbI:

e 3HATh CBOWCTBA KBAAPATUYHON (PYHKIIMH, yMETh CTPOUTH M YUTATh €€ rpaduK;

e YMETh PEIIaTh IeIIbIe U APOOHBIE pAllMOHAILHBIC YPABHEHHUS C OJTHOU MTEPEMEHHOMH,
peliath KBaJIpaTUUHbIE HEPABCHCTBA,

e YMETh PEeIIaTh MPOCTEHUIIINE CUCTEMBI, COJIEPKAINE YPABHEHHUSI BTOPOM CTETICHH C IBYMSI
MIEPEMEHHBIMH U MIPUMEHSTH UX K PELICHUIO TEKCTOBBIX 3a/1a4;

e UMETH MpeCTaBICHUE 00 apruhMETUUECKON U TEOMETPUIECKON TPOrPECCHUIX KaK
YHCIIOBBIX MOCJIEI0BATEIILHOCTIX 0COOOT0 BUIA;

e UMETh TMPEACTABICHUE O TOHATHSX IEPECTAaHOBKH, pPa3MEIIECHUS, COYCTAHUSA,
OTHOCHUTENIbHOM YaCTOTHI U BEPOATHOCTH CIYYaHOTO COOBITHS.

IF'EOMETPUA

9 kaace

2 yaca B HeJeJI0, Bcero 68 yacos

KonTpoibHbIx pador 5

1.BekTopsbl. MeToa koopauHar (214yacos)

[Tonsitue BekTopa. PaBeHcTBO BekTOpOB. Cl10kKEHNE U BHIYUTAHUE BEKTOPOB. Y MHOXKEHHE
BEKTOpa Ha yucio0. Pa3ioskeHne BeKTopa 1o 1ByM HEKOJUIMHEApHBIM BekTopaM. KoopauHatsl
BekTopa. [Ipocreiimue 3a1aum B KOOpAUHATAX. Y PABHEHUS OKPYKHOCTH U IIPSIMOM.
IIpumeHeHne BEKTOPOB U KOOPAMHAT IIPY PELICHUH 3a/1a4.

OcHoeHasa yenb — HAayuNTh yYaAIIUXCS BBIMOIHATH JEHCTBUS HaJl BEKTOPaMU Kak
HaNpaBJICHHBIMU OTPE3KaMH, YTO BaXKHO JJIsi IPUMEHEHUS BEKTOPOB B (PM3UKE; TOZHAKOMUTD C
HCII0JIb30BaHNEM BEKTOPOB U METOa KOOPJIMHAT MPHU PELICHUH F€OMETPUUECKUX 3aad.
BekTop onpenensercs Kak HalpaBJIE€HHBIA OTPE30K U ACUCTBHS HaJl BEKTOpPAaMH BBOAATCS Tak,
KaK 3TO NpUHATO B pusmke, T. E. kak aelicTBUs ¢ HanpaBIeHHBIMU oTpe3kamMu. OCHOBHOE
BHUMaHHE JOJDKHO OBITh yJI€NIEHO BHIPAOOTKE YMEHHH BBINOIHATE ONEPAllUH HaJl BEKTOpaMHU
(cxkyaapIBaTh BEKTOPHI IO MpaBUiIaM TPEYroJIbHUKA U MapajielorpaMMa, CTPOUTh BEKTOP,
PaBHBIN Pa3HOCTH JBYX JAHHBIX BEKTOPOB, & TAKXKE BEKTOP, PaBHBIN MPOU3BEACHUIO TAHHOTO
BEKTOpa Ha JaHHOE YHUCIIO).

Ha npumepax mokasbIBaeTcsi, Kak BEKTOPbI MOI'YT IPUMEHATHCS K PELIECHUIO
reoMeTpuyecKux 3aaad. Jlemoncrpupyercs 3pPpexKTuBHOCTb MPUMEHEHUS POPMYIT [T
KOOpJAMHAT CEPEIMHBI OTPE3KA, PACCTOSHUS MEX1Y IBYMs TOUKaMHU, yPaBHEHUIN OKPYKHOCTH U
MPSIMON B KOHKPETHBIX T€OMETPUUECKUX 3aJ]auax, TEM CaMbIM JaeTcs MpecTaBlIeHne 00
U3YYEHUH TEeOMETPHYECKUX (Uryp C TOMOUIIbIO METOJOB  alreOpshl.
Konmponvnvix pabom: 1

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

CuHyc, KOCHHYC U TaHT€HC yria. Teopemsl CHHYCOB M KOCUHY COB. Pemienne
TpeyrojabHUKOB. CKansipHOE MPOU3BECHIE BEKTOPOB U €r0 MPUMEHEHNE B TEOMETPUUECKUX
3a/a4ax.



Ocnosnas yenb — Pa3BUTh YMEHUE YUAIIUXCS IPUMEHSATh TPUTOHOMETPUUECKUH anmapar
MIPU PEIICHUH TEOMETPUUYECKHX 3a/1au.

Cunyc u kocunyc Jiro6oro yria ot 0° go 180° BBOASTCS C MTOMOIIBIO TUHUIHOM
MOJIYOKPY>KHOCTH, JI0Ka3bIBAIOTCSI TEOPEMBI CUHYCOB U KOCUHYCOB U BBIBOJMUTCS €III€ OJTHA
(dhopMyIa miIomaay TpeyrojibHUKa (IOJOBHHA IPOU3BEICHUS IBYX CTOPOH Ha CHHYC YIJIa MEX]Y
HUMH). DTOT anmnapar MpUMEHSIETCS K PEIICHUIO TPEYTOJIbHUKOB.

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 aniapaTa IpHu pelIeHUU T€OMETPUUECKUX 3a1ay.

Konumponvnvix pabom: 1

3.l1uHa OKPYKHOCTH U IJI0IIAAL Kpyra (12 yacos)

[IpaBunpHbIE MHOTOYTOJIBHUKUA. OKPY>KHOCTH, OITMCAHHAs1 OKOJIO TPaBUIILHOTO
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 (OpMysbl s HUX BBIYMCICHHS.
B nauane Tembl faercs onpeneneHrne NpaBUiIbHOTO MHOTOYTOJIbHUKA U PACCMATPUBAIOTCS
TEOpeMbI 00 OKPYKHOCTAX, ONMMCAHUE OKOJIO MPABHILHOTO MHOTOYTOJIbHUKA U BIIUCAHHOM B
Hero. C MOMOIIBI0 ONMTMCAHHON OKPYXHOCTH PEIIAIOTCS 3a7a4i O TIOCTPOSHUH IIPABUIIHLHOTO
LIECTUYTOJIbHUKA U TPABUIILHOTO 271-yTOJIbHUKA, €CJIH J1aH IPABUIIbHBIN 1-YTOJIbHUK.
®opMyIIbl, BEIPAKAIOIINE CTOPOHY TPABUIILHOTO MHOTOYTOJIBHUK U PAJNYC BIIMCAHHOM B HETO
OKPY>KHOCTH Uepe3 paguyc OMHUCAHHON OKPY>KHOCTH, UCTIONB3YIOTCS MPHU BbIBOJIE GOpMYIT
JUTMHBI OKPY>KHOCTH U TUIOLIAAHN Kpyra. BeIBoA onupaeTcsi Ha MHTYUTUBHOE MPEICTABICHUE O
npezesie: Npyu HEOTPAaHUYEHHOM YBEJIMYEHUHU YUCIIa CTOPOH MPaBUIILHOIO MHOTOYTOJIbHUKA,
BIHCAHHOTO B OKPYXHOCTh, €T0 TIEPUMETP CTPEMUTCS K JITTUHE ITOU OKPY>KHOCTH, a TUIOIIAb —
K IUIOMIA/IM KPYTa, OTPAaHUYEHHOTO OKPYXHOCTBIO.

Koumponvnvix pabom: 1

4./IBuxennst (6uacos)

OTtoOpaskenue mockoctu Ha ceds. [Torstue nemxenus. OceBas U IeHTpaIbHas
cummetrpuu. llapamnensnsiii nepenoc. IloBopor. HaoxkeHuss W JBHKEHUA.
Ocnoenas yenb — NO3HAKOMUTD YYAIIUXCS C TOHSATUE: JBUKEHUS U €r0 CBOMCTBAMH, C
OCHOBHBIMH BHIAMH JIBIXKCHH, CO B3aUMOOTHOIICHUSIMU HAJIO)KEHUM U JBUKEHUH.
JIBU>KeHHE TII0CKOCTH BBOJIUTCS Kak OTOOpa)KeHHUE IIIOCKOCTH Ha ce0sl, COXpaHsIoIee
paccTostHue Mex Iy Toukamu. [Ipu paccMOTpeHNH BUOB IBHKEHU OCHOBHOE BHUMaHHUE
yIeseTCs TOCTPOSHUIO 00Pa30B TOUEK, MPSMBIX, OTPE3KOB, TPEYTOIBHUKOB MIPH OCEBOI U
[EHTPATHFHOM CUMMETPHUSX, TTapaJIEILHOM MepeHoce, moBopoT. Ha addexTHrix mpumepax
MOKA3bIBACTCS MPUMEHEHHE [BWKEHUW NpPH PEIIEHUH TEeOMETPUYECKUX 3ajad.
[TonsiTHe HaMOXKEHHSI OTHOCUTCS B JAHHOM KypC€ K UMCITy OCHOBHBIX MOHATHN. JloKa3bIBaeTcs,
YTO TIOHSTUS HATOXKEHUS U IBUKCHHUS SIBIISIFOTCSI SKBUBATICHTHBIMHU: JTF000€ HAJOKEHUE SIBIISIETCS
JBIKEHUEM TTOCKOCTH M 00paTHO. M3yueHune qoka3atenbCcTBa He SBIISIETE 00sS3aTeIbHBIM,
OJIHAKO CIIEyEeT PACCMOTPETh CBSI3b MOHATHI HAJIOKEHUS U JIBHXKCHHUSL.

Koumponvnvix pabom. 1

5.HauyaqbHble CBeJleHUsl U3 cTepeoMeTpuH (3 4YacoB)

[Ipeamer crepeomeTpun. ['eoMeTpudeckre Tena 1 HOBEPXHOCTH MHOrorpaHHUKH: IPU3Ma,
napajuieJenune], mupamMuaa, GOpPMYJIIbI 71 BEBIYUCICHUS NX 00beMOB. Tena 1 MOBEepXHOCTH
BpallleHUs: UINH]P, KOHYC, cdepa, map, GopMyIIbl IS BBIYUCICHUS UX TIOMAACH
MOBEPXHOCTEN U 0OHEMOB.

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



PaccmoTpenune mpocTeHmmux MHOTOTPaHHUKOB (TIPU3MBI, MapauieNienune a, TMpaMu/Ibl), a
TaKKe Tell ¥ TTOBEPXHOCTEH BpalieHuii (IMIMHApa, KOHyca, cepsl, mapa) MpoBOAUTCS Ha
OCHOBE HaIJIAIHbIX IPE/CTABICHUH, 0€3 pUBJIEUYEHUS aKCUOM cTepeomeTpun. Dopmyiibl 1uist
BBIUHCIICHHSI 00hEMOB YKa3aHHBIX TEJl BRIBOSATCS Ha OCHOBE MpuHIHITA KaBaibepu, GopMymsl Juist
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 akcuomax reomeTpum.

OcHnosnas yenv—nath 6osee rryooKoe IpeACTaBICHUE O CUCTEME aKCHOM INIAHUMETPHU U
AKCHOMaTHYECKOM METO/IE.

B nannoii Teme paccka3bIBaeTCs 0 pa3InYHbIX CHCTEMAaX aKCHOM F€OMETPHUH, BYACTHOCTH O
pa3NUYHBIX coco0ax BBEJACHUS MOHATHUS paBEHCTBA (UTYP

6.I1oBTopenue. Pemenue 3ama4 (11 yacos)

Ocnosnas yens. [10BTOpUTD, 3aKpEUTH 1 0000ITUTH OCHOBHBIE 3Y H 32 0CHOBHYIO IITKOTY.

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 P PELIEHUN T€OMETPUUYECKUX 3a/1ay;

* YMETb pelliaTh TPEYTrOJIbHUKH, 3HaTh TEOPEMbI CHHYCOB U KOCUHYCOB;

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

MHOI'OYT'OJIBHUKW;
* UMETh NIPEICTABICHUE O BUIaX JBUKCHUS,
* UMETh IIPEACTABICHUE O CUCTEME aKCHOM IIJIAHUMETPUU U aKCHOMAaTUYECKOM METOJIE;
* UMETh MIPEJCTABIICHUE O TEJIAX U IIOBEPXHOCTSX TEJI B IPOCTPAHCTBE U HAXOXKIACHUU
10l MOBEPXHOCTEH U 0O0BEMOB Tell.

IlnanupyemMble pe3ybTaThl

W3ydeHre MaTeMaTUKU B OCHOBHOM IITKOJIE Ja€T BOZMOKHOCTh O0yYaIOIIUMCsI TOCTUYh
CIIEYIOIIUX PE3YJIbTaTOB Pa3BUTHUSL:

1) 6 iuunocmnom nanpasnenuu:

* 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 (paKTa;

* TIpeJICTaBJICHHE O MaTeMaTHYEeCKO HayKe Kak cepe 4eTOBeUeCKol IeITebHOCTH, 00
JTamnax €e pa3BUTHs, O €€ 3HAUUMOCTH JUIsl Pa3BUTHUS IUBIIIM3AINH;

* KPEaTUBHOCTH MBILUJICHUS, THUIIMATUBA, HAXOIYUBOCTh, AKTUBHOCTb MIPHU PELLICHUHU
MaTeMaTUYeCKHUX 3a7ad;

* YMEHHE KOHTPOJIMUPOBATh MPOIIECC U PE3YIIbTAT YUeOHOM MaTeMaTHIeCKON A TETLHOCTH;

* CIIOCOOHOCTH K OMOITMOHATILHOMY BOCIIPUSTHIO MAaTEMAaTUYECKUX OOBEKTOB, 3a/1a4,
PELIECHHH, pacCy ICHU;

2) B Memanpeomennom HANPAasieHuu:
MepBOHAYANIbHBIE MPEACTABIECHUS 00 HAESIX M O METOJaX MAaTEMATHKHU KaK
YHUBEPCATBHOM SI3bIKE HAYKH U TEXHUKH, CPEJICTBE MOJICITMPOBAHUS SIBICHUN 1
IIPOLIECCOB;



o yYMEHHUE BUJETh MAaTEMAaTUYECKYIO 33/1a4y B KOHTEKCTE MPOOJIIEMHON CUTYalluu B
IPYTHUX JUCLUIUIMHAX, B OKPYKAIOLICH KU3HH;

o YMEHHUE HAaXOJUTh B PA3IMUHBIX HCTOYHUKAX UH(OPMAIIHIO, HEOOXOIUMYIO ISt
pelIeHHsI MaTeMaTHUECKUX po0IeM, IPEeICTaBIIATh €€ B IOHATHON popmMe, IPUHUMATh PELIeHHE
B YCJIOBUSX HE TIOJHOM U M30BITOYHOM, TOYHON U BEPOATHOCTHOW MH(OpMAIINH;

o YMEHHUE IOHMMATh U UCIOJIb30BaTh MaTEMaTUYECKHUE CPEACTBA HATIIAIHOCTH
(rpacduku, AUarpaMmbl, TAaOIUIIBI, CXEMBI U JIP.) U WILTIOCTPAIIUH, HHTEPIPETALINH,
apryMeHTaluu;

o YMEHHUE BBIIBUIaTh THIIOTE3bI IPY PEIICHUH YYCOHBIX 32 Jiady, TOHUMATh
HEOO0XOAUMOCTh UX IPOBEPKH;

o YMEHHUE [IPUMEHSTh HHAYKTUBHBIC U ICIYKTHBHBIC CIIOCOOBI pacCyKICHUIA,
BUJICTh Pa3JIMYHBIC CTPATETHH PELICHUS 33/1a4;

o MOHUMAHUE CYIIHOCTH aJrOPUTMUYCCKHX MPEIIUCAHUN U YMEHHE JICHCTBOBATH B
COOTBETCTBHUH C MPE/TI0KEHHBIM AJITOPUTMOM;

o YMEHHUE CaMOCTOSITEIbHO CTABUTh LIEITH, BHIOUPATh M CO3/1aBaTh alrOPUTMBI IS
pelIeH s y4eOHBIX MaTeMAaTHIECKHUX MPO0JeMm;

o YMEHUE TUIAHUPOBATh U OCYLICCTBISITH JIESTEIbHOCTh, HAITPABJICHHYIO Ha

peLIeHne 3a7a4 UCCIIEI0BAaTEIbCKOIO XapaKTepa;
3)6é npeomemuom HanpasieHuu:

e OBJIa/IeHNE 0a30BbIM NMOHATUHHBIM aMNapaToM [0 OCHOBHBIM pa3/ieliaM CO/IEep)KaHus,
MpeJCTaBIeHHE 00 OCHOBHBIX M3yYaeMbIX MOHATHIX (YUCII0, TeOMeTpruecKas Gpurypa,
ypaBHEHME, (PYHKIIHSI, BEPOSITHOCTD) KAK BaKHEHIINX MAaTEMaTHUECKUX MOJIE JISIX, O3BOJISIOIINX
OIMCHIBATh U U3Yy4aTh PEAJIbHBIE MPOLIECCHI U SIBJICHUS;

e YMEHHE paboTaTh C MaTEMaTHUECKUM TEKCTOM (aHAJIM3UPOBATh, U3BJIEKATh HEOOXOAUMYIO
WH(POPMAIIHIO), TPAMOTHO MPUMEHSATh MAaTEMAaTHYECKYIO TEPMUHOJIOTHIO U CHMBOJIHKY,
HCIIOJIb30BaTh PA3JINYHBIE 3bIKW MAaTEMAaTHKH;

e YMEHUE IPOBOANUTD KJIACCU(PUKALINH, JIOTUYECKHE OOOCHOBaHUS, 10Ka3aTeIbCTBA
MaTEMaTHYECKUX YTBEPKACHUI;

e YMEHHUE PACIIO3HAaBATh BUJbl MATEMATHUECKUX YTBEP)KJIEHUHN (aKCOMBI, OTIPEIeIICHNUS,
TEOpEMBI U JIp.), IPSMbIE U 00OpaTHbIE TEOPEMBI;

e Pa3BUTHE NMPEACTABIECHUIN O YHCIIE U YUCIOBBIX CUCTEMAX OT HATYpaJbHBIX 10
JEMCTBUTENBHBIX YHCET, OBJIAICHUE HABBIKAMH YCTHBIX, INCbMEHHBIX, THCTPYMEHTAJIbHBIX
BBIYHCIICHHUI;

e OBJIa/IEHUE CUMBOJIbHBIM SI3bIKOM aJIr€0phl, IPUEMaMHU BbIMOJIHEHUS TOXIECTBEHHBIX
Mpeo0pa30BaHU pallMOHAIBHBIX BBIPAYKEHU, pEIIeHNs YPaBHEHUHN, CUCTEM ypaBHEHUH,
HEPABEHCTB U CUCTEM HEPABEHCTB, YMEHUE HCIIOJIb30BaTh UJEK0 KOOPIMHAT HA MIIOCKOCTH IS
MHTEpIIpEeTallMi YpaBHEHU, HEPABEHCTB, CUCTEM, YMEHHUE ITPUMEHSTh alredpanyeckue
npeoOpa3oBaHus, anmapar ypaBHEHUH 1 HEpaBEHCTB ISl PELICHUs 331a4 U3 PAa3TUUHBIX
pas3nenoB Kypcea;

e OBJIQJIEHUE CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUH, PYHKIIMOHAIBHBIM SI3bIKOM U
CHUMBOJIMKOH, YMEHHE Ha OCHOBE (DYHKIIMOHAIbHO-TpapUUeCKUX IPEICTaBICHUN ONUCHIBATE U
aHAJIN3UPOBATh PEaJIbHbIE 3aBUCUMOCTH;

e OBJIaJICHHE OCHOBHBIMU CIIOCOOaMU MPEJICTABICHUS U aHAJIW3a CTATUCTUUECKUX JTaHHBIX;
HaJIM4ue NPEACTABICHUI O CTATUCTUYECKHUX 3aKOHOMEPHOCTSAX B PEAIBHOM MUPE U O Pa3INnYHbIX
Croco0ax MX U3Y4EHHUs, O BEPOSITHOCTHBIX MOJIEIAX;

e OBJIAJICHHE TEOMETPUUECKHUM SI3IKOM, YMEHHE UCIIOIb30BaTh €T0 ISl OITMCAHUS
MIPEeIMETOB OKPY’KAIOIIEro MUPA, Pa3BUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUN U
1300pa3uTEIbHBIX YMEHUH, TPUOOpPETEeHNE HABBIKOB FT€OMETPUUECKUX MTOCTPOCHHIA;

e YCBOEHHUE CUCTEMAaTUYECKUX 3HAHUMN O MJIOCKHUX (PUTypax U UX CBOMCTBAX, a TAKXKe Ha
HarJsiIHOM YPOBHE — O MPOCTENUIINX TPOCTPAHCTBEHHBIX TENIAX, YMEHUE IPUMEHATh
CHUCTEMATUYECCKUE 3HAHUS O HUX VISl PEIICHUS FEOMETPUYECKUX U TPAKTUYECKUX 3a1ay;



* YMEHHS U3MEPATH JUIMHBI OTPE3KOB, BEIMUUHBI YIIJIOB, HCIOIb30BaTh (YOPMYJIbI AT
HaXOXKJICHUS IEPUMETPOB, TUIONIA1eH 1 00bEMOB T€OMETPHUECKUX (PUryp;

* YMEHUE IPUMEHATh U3yYEHHBIC IIOHATHS, PE3YyJIbTaThl, METOABI ISl pELICHUS 3a/1a4
IIPAKTUYECKOI0 XapakTepa U 3aJ1a4 U3 CMEKHBIX JUCLHUIUIMH C UCIIOJIb30BaHUEM TIPU
HE00XO0IMMOCTH CIIPAaBOYHBIX MaTEpHAJIOB, KaIbKYJISITOPa, KOMIBIOTEPA.

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 IIPEJCTaBIICHBI OTACIBHO 110 KaXA0MY U3
pa3zenoB CoAEpKAHUS.

TPEBOBAHMA K YPOBHIO IIOAI'OTOBKU BbBIITYCKHUKOB
B PE3YJIbTATC U3YUCHUA MATCMATHKN YYCHUK JOJIZKCH
3HAMb U NOHUMAMb:
Marematuka. Anre6pa. 'eomerpus. Harypansubie uncia. [podu. Panmonanbabie

qrcia.
BBITyCKHUK HAydUTCS:

* IOHUMATh OCOOCHHOCTH JISCATUIHON CHCTEMBI CUMCIICHHUS,

* ONEPUPOBATH TIOHATUSMH, CBI3aHHBIMH C JCITUMOCTBIO HATYPATbHBIX YHUCEIT;

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

* CPaBHUBATH U yIIOPSIOYUBATH PAIlMOHATHHBIC YHCTIA;

* BBITMIOJHATH BBIYUCIICHUS C PAllMOHATLHBIMH YHCIIaMH, COYETast YCTHHIE U MUCbMEHHBIE
NpUEMBI BEIYUCIICHUN, IPUMEHEHUE KalbKYIATOPA;

* UCTIOJIb30BATh TIOHATHS U YMEHUS, CBSI3aHHBIC C TTPOMOPIIMOHAIEHOCTHIO BEJIMYHH,
MPOLIEHTaMH, B XOJI¢ PEUICHH] MaTeMaTHYECKUX 33/1a4 U 3a/1a4 U3 CMEKHBIX MTPEIMETOB,
BBITIOJTHATH HECJIOKHBIC TPAKTUICCKUE PACUETHI.

Buinycknux nonyuum 603modcHocms:

* NO3HAKOMUMbCSL C NO3UYUOHHBIMU CUCTIEMAMU CYUCTEHUsL OCHOBAHUSMY, OTIMYHBIMU
om 10,

* yenyoums u pazeums npeoCmagieHusi 0 HAMypPAalbHbIX YUCLAX U CBOUCMBAX OCNUMOCTIU,

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

JeiicTBUTEIbHBIE YHCJIA

BhInycKkHUK Hay4HTCS:

* UCTIOJIb30BaTh HaYaIbHBIC MPEJCTABIICHUS O MHOKECTBE JCHCTBUTEIIBHBIX YHCEIT;

* ONEPUPOBATH MOHATHEM KBAIPATHOTO KOPHS, TPUMEHSTh €r0 B BBIYUCIICHUSX.

Buinycknux nonyuum 603modcHocms:

* passums npedcmasiienue o Yucie U YUci08blX CUCTNEMAX OM HAMYPATbHbIX 00
0eticmeUmenbHbIX YUcesl;, 0 POIU BbIYUCTICHUL 8 NPAKMUKE,

* PA3BUMb U Yeryoums 3HaAHUs 0 0eCAMUYHOU 3aNUCU OeUCMBUMENbHBIX YlUCel
(nepuoduyeckue u Henepuoouseckue opoou,).

N3mepenus, npudIuzKeHUsI, OLEHKH

BBITyCKHUK HAYIHTCS:

* UCTIONIL30BAaTh B XOJI€ PEIICHUS 3a/1a4 dJIeMEHTapHbIE TIPECTABICHHUS, CBA3aHHBIE C
npUOIMKEHHBIMA 3HAYCHUSIMH BEJTUYHH.

Buinycknux nonyuum 603modcHocms:

* NOHAMb, YMO YUCTI08blE OAHHbIE, KOMOPblE UCNONb3VIOMCA OJIsl XAPAKMEPUCUKU
00bEKMO8 OKPYHCAIOWe20 MUPA, ABAIOMCS NPEUMYUECNEEHHO NPUOTUNCEHHBIMU, YO NO



3anucu NPUOIUNCEHHBIX 3HAYEHULL, COOEPHCAUUXCA 8 UHPOPMAYUOHHBIX UCTNIOYHUKAX, MONCHO
Cyoumn 0 NOCPeUtHOCMU NPUOTUIHCEHUSL,

* NOHAMb, YMO NOCPEULHOCTNb PEe3YIbMAma blYUCIeHUL 00NHCHA ObIMb COUIMEPUMA C
NO2PEUHOCbIO UCXOOHBIX OAHHBIX.

AulredpanyecKkue BbIpasKeHUs

BrinyckHUK HayduTes:

e OMEPUPOBATH MOHATUSIMHU «TOXKIECTBOY, «TOKIECTBEHHOE MTPEOOPa30BaHUEY, PEIIaATh
3aJauu, cojieprkaiiiue OyKBeHHbIe TaHHbIE; paboTaTh ¢ popMyIamu;

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

e BBITIOJTHATH TOX/IECTBEHHBIC TPEOOPA30BAHUS PAIIIOHATBHBIX BHIPAKEHUH HA OCHOBE
MpaBWJI ACHCTBUI HaJl MHOTOWICHAMHU U alireOpandyeckKuMu ApoOsIMH;

e BBIMOJIHATH PA3I0KEHNUE MHOTOWICHOB HA MHOXKUTEIH.

Buvinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCL:

* GbINONHAMb MHO20ULA208bLE NPEOOPA308AHUS PAYUOHATLHBIX GbIPANCEHUL, NPUMEHSS
WUPOKULL HAOOP CnOcoH08 U NPUEMOS;

* NPUMEHAMb MOHCOECMEEeHHbLE NPEoOPA308aHUS OISl peuleHUs 3a0ad U3 pa3IudHbIX
pasoenos Kypca (nanpumep, 0Jisi HAXOHCOEHUs HaubOoIbUule20/HauMeHbuLe20 3HAYeHUs
8bIPAIICEHUSL).

YpaBHeHus
BBITyCKHUK HAYIHUTCS:

e pelIaTh OCHOBHBIC BUIbI PALIMOHANBHBIX YPAaBHEHUN C OJJHOU MEPEMEHHOM, CUCTEMBI
JIBYX YpaBHEHUH C IByMsI IEPEMCHHBIMU;

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

e IPUMEHSATH IpaUuecKre MPECTABICHUS I UCCIICIOBAaHUS YPABHCHHM, UCCIICIOBAHIS
Y PELIECHUS CUCTEM ypaBHEHUH C IByMs MEPEMEHHBIMHU.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* 081a0eMmb CReYUanIbHLIMU NPUEMAMU PEUUeHUs] YPABGHEHUN U CUCTEM YPABHEeHUU,
VBEPEeHHO NPUMEHAMb annapam ypasHeHull 01 peuleHus pazHooopasHvlx 3a0a4 u3
MAmemMamuru, CMeNCHbIX NpeoMemos, NPAKMUKU,

* NPUMEHAMb epaduieckue npeocmasienuss 0 UCCIe008aAHUs YPAGHEH UL, CUCTNEM
VpasHeHull, cooepicaujux byKeeHHvle Kodppuyuenmol.

» HepaBencrBa
BBITTyCKHUK HAydUTCS:

e IOHUMATh U MPUMEHSATH TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3aHHBIE C OTHOIICHUEM
HEPaBEHCTBA, CBOMCTBA YUCIIOBBIX HEPABCHCTB;

e pelIaTh TMHEHHBIC HEPABEHCTBA C OJTHOM MEPEMEHHON U UX CHCTEMBI; peliaTh
KBaJ[paTHbIC HEPABEHCTBA C OTIOPOI Ha TpadruecKre MPeCTaBICHNUS;

e TIPUMEHSITH ammapaT HEPAaBEHCTB IS PEIICHUS 3aa4 U3 PA3IUYHBIX Pa3/IesioB Kypca.

Buinyckuux nonyuum 603MOoACHOCMb HAYUUMBCA:

* PA3HOOOPA3HBLIM NPUEMAM OOKA3AMENbCIEA HEPABEHCNE, YBEPEHHO NPUMEHSIMb
annapam HepageHcms 05 peuleHus pasHooOPA3HbLIX MaAmMemMamuieckux 3a0a4 u 3a0a4 u3
CMEXNCHBIX NPeoMemos, NPAKMUKU,

* NPUMEHAMb 2paghuteckue npedcmagieHus 0ns UCCIe008aAHUsL HEPABEHCMS, CUCTNEM
HEepaseHcms, cooeprcaux OyKeeHuvle Koaghduyuenmeoi.

OcHoBHbIe NOHATHSA. YHCI0BbIEe QYHKIIUH

BBITyCKHUK HAYYIHTCS:

e IOHUMATh U HCIOJIb30BaTh (PYHKIIMOHAIbHBIE MOHATUS U SI3bIK (TEPMUHBL,
CUMBOJIMYECKHE 0003HAUCHHUS );



e CTPOUTH TpaUKH FIEMEHTAPHBIX (DYHKIIMIA; UCCIE0BATh CBOMCTBA YMCIOBBIX (DYHKIIUN
Ha OCHOBE M3y4YCHHS MOBEJICHHS UX I'PaUKOB;

e IOHUMATh (PYHKIHIO KAK BXKHEHIIIYI0 MAaTEeMaTUYECKYI0 MOJIEJIb AJIsl ONTUCAHUS
MIPOIIECCOB U SIBJICHUN OKPYKAIOIIETO MUPA, IPUMEHATh (YHKIIMOHATBHBIH S3bIK JJIS1 OMUCAHUS
U MCCIIEIOBAHUS 3aBUCUMOCTEN MEXY GU3NUECKUMHU BETMUNHAMM.

Buinycknux noayuum 603M0o}ICHOCHb 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
Mamemamuyeckux 3a0a4 U3 pasiudHblx paz0enos Kypcd.

e UnciioBble moci1e10BaTeIbHOCTH

BeinmyckHUK HayduTCs:

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

e IPUMEHATDH (POPMYJIbI, CBSI3aHHBIE C ApU(PMETUUECKON U TEOMETPUUECKOH ITporpeccuen, u
anmnapar, cCQOpMHPOBAaHHBIN IPU U3YUEHUU JAPYTUX Pa3[esioB Kypca, K PEIIeHHUIO 3ajiay, B TOM
YHcIIe ¢ KOHTEKCTOM M3 peallbHOU JKHU3HU.

Buinycknux nonyuum 603mModicHocmsb HAyUUmbCs:

* peuams KOMOUHUPOBAHHbLE 3A0aYU C NPUMEHEHUEM POPMYI N-20 YNeHA U CYMMbl NEPBbIX
N YJIeHO8 apupmMemuyecKkol u 2eoMempuyecKoli npocpeccuul, NPUMEeHsIsL npU JMOoM annapam
VPaBHeHUll U HEPABEHCME,

* NOHUMAMb APUPMEMUYECKYIO U 2e0OMEMPUUECKYIO NPOSPECCUIO KAK QYHKYUU
HamypaibHo20 apeyMeHma, C6:a3bl8ams apupmMemuyecKyio npoepeccuro ¢ TUHEUHbLM POCIOM,
2e0MempuyecKy1o — € IKCNOHEHYUANbHLIM POCTOM.

OnucaresibHasi CTATHCTHKA

BhInmycKHUK Hay4UTCS HCIIOIB30BaTh IPOCTENIIINE CIIOCOOBI MPEICTABIECHUS U aHAJIN3a
CTaTUCTHYECKH JTAHHBIX.

Buvinycknux nonyuum 6o3modcnocms npuobpecmu nepeoHayaIbHblLll ONbIM Op2anu3ayuu coopa
OQHHBIX NPU NPOBEOCHUU ONPOCA OOWECHBEHHO20 MHEHUS, OCYWEeCMEISAmb UX AHAIU3,
npeocmasiaime pe3yibmamsl ONpoca 8 guoe madauysl, OUAPAMMbI.

Cay4aiiHble cOOBITHS U BEPOATHOCTD

BEITyCKHUK HAY4IHUTCSl HAXOUTHh OTHOCHTEIBHYIO YaCTOTY M BEPOSTHOCTh CIIyYaifHOTO
COOBITHSL.

Buinycknux nonyuum 6ozmodrcnocms npuodbpecmu onvlm npoeodeHuUs: CyuatiHblx
IKCNEPUMEHMO8, 8 MOM HYUCIIE C NOMOUWBIO KOMNBLIOMEPHO20 MOOEIUPOBAHUS, UHMEPNnpemayul
Ux pe3yibmamos.

KomOunaropuka
BbInmycKkHUK Hay4uTCs peliaTh KOMOMHATOPHBIE 33/1a4K HAa HAXOXKACHUE YUCIIa 00bEKTOB HITH
KOMOWHAIINH.

Buinycknux nonyuum 603mMoACHOCb HAYUUNBCA HEKOMOPBLIM CHEYUATbHLIM NPUEMAM PEeUeHUs
KOMOUHAMOPHBIX 3A0aH.

Harasinnas reomerpust

BhITycKHUK Hay9UTCS:

e PacrO3HaBaTh HA YEPTEXkKaxX, PUCYHKAX, MOJIENIAX U B OKPY>KaIOIIEM MHpE IIIOCKHE U
MIPOCTPAHCTBEHHBIE TEOMETPHUYECKHE (QUTYPHI,

e pacmo3HaBaTh pa3BEPTKM Kyba, MPAMOYTOJBHOTO Mapajulelenunesna, MpaBUIbHON
MTUPaMUJIbI, TWIAHAPA U KOHYCA,

e CTPOUTH Pa3BEPTKH KyOa U MPSIMOYTOJIBHOIO MapaluIeIenuIeaa;

e OTIPENIETIATH 10 JIMHEHHBIM pa3MepaM pa3BEPTKH GUTYPHI TUHEHHBIE pa3Mephl CaMO
¢burypsl 1 H2060poT;



e BBIUUCIIATH 00BbEM MPSIMOYTOJILHOTO MapajuieNenunea.

Buinycknux nonyuum 603mMoiCHOCHb:

® HAYUUMbCA  BBIYUCTAMb  00BEMbBL  NPOCMPAHCMBEHHBIX — 2eOMEeMmpUdecKux  guayp,
COCMABNIEHHBIX U3 NPAMOY2O0NbHBIX NAPALLeNeNUneoos;

* yenyoums u pazeums npedcmagieHus 0 NPOCMpPaHCMBEEHHbIX 2e0MeMPUIecKUx Quaypax;

o HAYYUMbCA NPUMEHAMb NOHAMUE PA3EEPMKU 0I5l BINOIHEHUS NPAKMUYECKUX PACUEMO8.

I'eomeTpuyeckue purypsl

BrinmyckHUK HayduTes:

e TIOJIb30BATKLCS S3BIKOM F€OMETPHH ISl OMTUCAHUS MMPEAMETOB OKPYKAIOIIETO MUPA B UX
B3aMMHOIO PACIIOIOXKEHHS;

e PacIIO3HABATh U M300pakaTh HA YEPTEIKAX M PUCYHKAX TE€OMETPUUYECKUE PUTYPHI i HX
KOH(pUTyparuu;

e HAXOJIUTh 3HAYCHHUS JIJTMH JTUHEHHBIX SJIEMEHTOB (DUTYP M UX OTHOIICHUS, TPATyCHYIO
Mepy yriioB oT 0° mo 180°, mpuMeHsist onpeaeneHus, CBOMCTBA U MpU3HAKU GUTYp U UX
3JIEMEHTOB, OTHOIICHUS PUTYp (PaBEHCTBO, OI00ME, CAMMETPHH, TIOBOPOT, MapaIeIbHBINA
MepeHocC);

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

e pelIaTh 33/1a41 Ha J0Ka3aTEeLCTBO, OMUPAsCh HA N3YUYEHHBIE CBOMCTBA QUTYD U
OTHOIICHUN MEXy HUMU U IPUMEHSS U3YYCHHbBIE METO/IbI TOKA3aTEeNIbCTB;

e pemIaTh HECJIOKHBIC 3a/Ia4l Ha TIOCTPOCHUE, IPUMEHSSI OCHOBHBIE alITOPUTMBI
MIOCTPOCHHUS C TOMOUIBIO IIUPKYIIS U JTMHEHKY;

e pelIaTh MPOCTEUIINE MITAHUMETPUYECKUE 33/1a41 B IIPOCTPAHCTBE.

Buvinyckuux nonyuum 603mMo#CHOCHb:

* 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 PeUUeHUU 2eOMEeMPUIECKUX 3A0aU;

* 081a0emb MPAOUYUOHHOU CXeMOL peuleHUs 3a40a4 Ha NOCMPOEHUE C NOMOWBIO YUPKYIAU
JIUHEUKU. aHalu3, NOCMpoeHUe, 00KA3ameabCmeo U UCCIe008aHUe;

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

e NpUOOPecmU ONbIM UCCIE008AHUS CEOUCNE NIAHUMEMPULECKUX Pueyp ¢ NOMOUbIO
KOMNbIOMEPHBIX NPOSPAMM;

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

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 BEIUMCIISITh IUJIOMAAN TPEYTOJBHUKOB, MPSMOYTOJIHHUKOB, MapajlielorpaMM- MOB,
Tpaneuui, KpyroB U CEKTOPOB;

e BBIUUCIISITH JUTMHY OKPY>KHOCTH, JUTHHY JTYTH OKPY>KHOCTH;

e BBIUUCIISITH JTMHBI JIMHEHHBIX 3JIEMEHTOB (DUTYp M MIX YIUIBI, UCTIONB3YSI (DOPMYJIBI JUTHHBI
OKPYKHOCTH | JUTHHBI TyTU OKPYKHOCTH, (POPMYIIBI IJIOMIAAEH QUryp;

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

e pelIaTh MPAKTUYECKUE 3a/1a4M, CBSI3aHHBIC C HAXOXKICHUEM T'€OMETPUYCCKUX BEIUUUH
(Mctonb3ys Mpu HEOOXOAMMOCTH CIIPABOYHUKH U TEXHUYECKUE CPEJICTBA).

Buinycknux nonyuum 603mMoiCHOCMb HAYYUMBCAL:

* BLIYUCTAMb NIOWAOU PULYD, COCMABNIEHHBIX U3 08VX UIU DOJIee NPAMOY201bHUKOS,
napannieniocpammos, mpeyeoibHUKos, Kpyaa u cekmopa,

* BLIYUCTAMb NIOUWAOU MHO20Y20IbHUKOS, UCNONb3)Sl OMHOULEHUS PABHOBETUKOCU U



PABHOCOCMABNIEHHOCTIU,

 NPUMEHAMb aANl2eOPAUYeCcKUll U MPUSOHOMEMPULECKUL ANNapam u uoeu 08UICEHUsL NPU
peuteHul 3a0ay Ha GblYUCIeHUe NIOWadell MHO20Y20IbHUKOS.

Koopaunartsi
BBINYyCKHUK HAYYUTCS:

e BBIUMCIISTH JUTMHY OTPE3Ka IO KOOPIMHATAM €r0 KOHIIOB; BBIYHCIISATH KOOPMHATHI
CepeIHBI OTPE3KA,

e UCTIOJIb30BaTh KOOPIMHATHBINA METO/T ISl H3yUSHUS CBOMCTB MPSIMBIX I OKPYKHOCTEH.
Buinycknux nonyuum 803modiucHocms.:

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

e NPUOOGPeCcmU ONbIM UCNOTILI0BAHUS KOMNBIOMEPHLIX NPOSPAMM OJISl AHAIU3A YACTIHBIX
CIyuaes 83aUMHO20 PACNONIONCEHUS OKPYICHOCTEU U NPAMBIX,

* npUOOGPecmuU ONbIM BLINOIHEHUS NPOEKMOo8 Ha memy «lIpumenenue KoopOUHAmMHO20
Memooa npu peweruu 3a0a4 Ha 8bIYUCTIEeHUS. U OOKA3AMENbCMBAY.

BexTopsl
BBITyCKHUK HAYIHUTCS:

e OIIEPUPOBATH C BEKTOPAMH: HAXOJUTh CYMMY U Pa3HOCTH JBYX BEKTOPOB, 3aJJaHHBIX
TC€OMETPHUYECKH, HAXOUTh BEKTOP, PABHBIA IPOU3BEICHUIO 33 JaHHOTO BEKTOPA HA YNCIIO;

e HaXOJUTh JJIsl BEKTOPOB, 33/IaHHBIX KOOPAWHATAMHU: JUIMHY BEKTOPA, KOOPIHMHATH CyMMbI
Y Pa3HOCTH JIBYX H 00Jiee BEKTOPOB, KOOPMHATHI IIPOU3BEICHHUS BEKTOPA HA YUCIIO, IIPUMEHSS
IIPH HEOOXOAMMOCTH COYETATEIIbHBIN, IEPEMECTUTEIbHBIA U PACIIPEICTUTEIbHbINA 3aKOHBI,

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

Bvinycknux noayuum 603mMoicHOCMb:

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

e NpUOOPecmu ONbIM BLINOJHEHUS NPOEKMO8 HA MeMY «NPUMEHEHUE 6EKMOPHO20 Memood
npu peuteruy 3a0a4 Ha bIYUCIEHUS. U OOKA3AMENbCMBAY.

Onucanue y4e0HO-MeTOAUYECKOT0 M MATEPHATbHO-TEXHUYECKOI0 o0ecredeHnst
0o0pa3oBaTe/ILHOIO NMpouecca no npeamery «MaremaTuka

MunumansHolil Habop yuedHO20 000pY008AHUS BKIIOUAEN:

1. bubaunoreunblii poH

e -HOPMaTHBHbIE TOKYMEHTHI: [IpuMepHast mporpamMmma OCHOBHOT'O 00IIEro 00pa30BaHUs
1o MareMatuke, [ inanupyemble pe3ynbTaThl OCBOCHUS POrpaMMbl OCHOBHOT'O O0ILIET0O
00pa3oBaHMs 110 MAaTEMATUKE;

e -aBTOPCKHE MPOTrpamMMBbl 10 KypcaM MaTEMaTHKU;

e -y4eOHUKH: TI0 MaTEMATHKE JIJIs1 5-6 KJIacCOB, MO aNredpe U TeOMETPHUH s 7-9 KIacCoB;

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

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

e -y4eOHbIe MOCOOUS IO ANEKTUBHBIM KypcaM;

e -Hay4Has, HAyYHO-TIOMYJISpHAsl, UCTOpUYECKasl TUTepaTypa;

e -CIIPaBOYHBIE TOCOOUS (SHIUKIONENH, CJIOBAPH, CIIPABOYHHUKH 110 MaTEMATUKE UT.I1.);

e -METOAMYECKHE TOCOOUS ISl YUUTETIS.
2.1TeyaTHble MOcOOHsE

e -TAOJUIIBI TIO MaTEMaTHKe ISl 5-6 KJIaCCOB, MO anredpe U reoOMEeTpuH It 7-9Ki1accos;

e -TIOPTPETHI BBIJAIOLIUXCS ACSITEIEH MAaTEMAaTHUKH.

3.AudopmanuoHHbIe CPeACTBA

e -MYJIBTUMEIUIHBIE 00YYaIOIIe TPOrPaMMBbI U AJIEKTPOHHBIC YUEOHBIE U3/IaHUS 110
OCHOBHBIM pa3zjiejaM Kypca MaTeMaTHKU;

e -MHCTPYMEHTAJIbHASI CPEAA [10 MATEMATHUKE.
4. TexHuuyeckue cpeacTBa o0yueHust



e -MYJIbTUMEAUNHBIA KOMIBIOTED;

* -MYJIbTUMEIUATIPOECKTOD;

e -DKpaH (Ha IITAaTHBE UM HABECHOM);
5.Y4eOHo - npakTHyeckoe u y4e0Ho - JJadopaTopHoe 000py10BaHue

* -KOMIUJIEKT YEPTEKHBIX MHCTPYMEHTOB, KOMIUIEKTHI INIAHUMETPUUECKHUX U
CTEepEOMETPUYECKHUX TeJ (AeMOHCTPALMOHHBIX U Pa3AaTOUYHbIX )
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