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L.IlosicHuTENBbHAS 3AIIUCKA
B ycnoBusix MoaepHU3alMU POCCUICKOTO U PETHOHAIBHOTO 00pa30BaHusl, CBSI3aHHONW BO MHOT'OM
¢ BHeapeHneM @DenepanbHBIX TOCYAApPCTBEHHBIX 00pa30BaTENBHBIX CTaHIAPTOB HOBOTO ITOKOJICHHS,
o0Opa3oBaTeNnbHOE YUPEKICHHE, MpEeXJe 4YeM MPUCTYNUTh K paboTe, AOHKHO pa3paldoTarh TiIaBHBIN
HOPMATUBHO - METOJIMYECKUN TOKYMEHT — OCHOBHYIO 00pa30BaTeNIbHYI0 IPOrpaMMy OCHOBHOTO OOIIETO
obpazoBanus (OOII OOO), koropas periaameHTUpyeT aesTenbHOCTs OVY. BaxkHON CTpyKTypHOI
kommoneHTtoir OOIlT OOO sBastorcss pabodne MporpaMMbl 1O Y4eOHBIM MpeameraM.  Pabouas
mporpaMMa y4eOHOro Kypca MO MaTeMaThKe ajantupoBaHa [uisi pabotsl ¢ getbmMu ¢ OB3
WHIVBUIYATBHO.
PaGouass mporpamma mo Mmatematruke (5-9 kiaccel) pa3paboTaHa Ha OCHOBE HOPMATHUBHO -
METOUYECKUX MAaTEPUAJIOB:
e  denepanbHBIi rOCy1apCTBEHHBINA 00pa30BaTENbHBIN CTAHAAPT OCHOBHOTO 00IIEro 00pa3oBaHus;
¢ OcHoBHas oOpa3zoBarenbHasl MporpamMma OCHOBHOTO oOrmiero oOpaszoBanusi [ BOY COIIl cena
Manas ManbIeBka;
*  Aunrebpa. Pabouas nmporpamma no matematuke 7-9 kinaccel. Bypmucrposa T. A. M.
«ITpocsemenue», 2015.
e [‘eomerpus 7-9 xnaccel. Pabouas mporpamma no yueOnuky Aranacsa JI. C., B. @. byry3osa, C.
b. Kagomues, M.: [Ipocsemienune, 2018 1.
¢ Pabouas nporpamma no maremaruke 5-11 kimaccel. A. I'. Mepsisik, B. b. [Tononckuii, M. C. Skup
u ap. M.:: «Benrana-I'pad», 2019.
OO0mas xapakTepucTuKa y4e0HOro npeamera

Copep:xxanne MaTeMaTudeckoro oOpa3oBaHHs B 5-6 Kiaccax MPEACTaBICHO B BUJE CIEIYIOIINX
COJIEpXKATENBHBIX pa3nenioB: «Apudmernkay, «YUucnoBele W OyKBEHHBIC BBIpOXCHHS. Y paBHEHUMY,
«eomerpuueckre ¢urypol. H3MepeHHe TeOMETPUYECKHX BEIUYUH», «IJIEMEHThl CTaTUCTUKH,
BCPOATHOCTH. KOM6I/IHaTOpHI)Ie 3aauny. «Maremartuka B HUCTOPUYCCKOM pa3BUTUN

Copepxanne paznena «ApupMeTuka» CIyX HUT 0a30i I JaIbHEUIIEr0 U3y4eHHUs Y4alluMHUCs
MaTEMATUKN MW CMECXHBIX OUCIMIIINH, CHOCO6CTByeT Pa3BUTHIO BEIYHCIIUTEILHON KYJIBTYPEI H
JIOTUYECKOTO MBIIIICHUS, (POPMUPOBAHUIO YMEHUS MOJIb30BATHCS alTOPUTMaMU, a TAaKXKE IPUOOPETECHUIO
MPAKTUYCCKUX HABBLIKOB, HGO6XOJII/IMI)IX B HOBCG)IHeBHOfI JKU3HHU. Pa3BuTHE MOHATHSA O YHCIIE CBI3aHO C
W3YYCHHEM paIlMOHAJBHBIX YHCET: HATYpPaJIbHBIX YHUCEN, OOBIKHOBEHHBIX U JACCATUYHBIX APOOEH,
MMOJIOKUTECIIBHBIX U OTPULATCIBHBIX YHUCCII.

Conepxanue paznena «HucnoBble 1 OyKBEHHBIE BBIPAXKEHHUS. Y paBHEHUS» (HOPMUPYIOT 3HAHHSI O
MAaTEMATUYCCKOM SA3BIKE. CYII_ICCTBGHHaSI poJIb IIPH OSTOM OTBOAUTCA OBJIAACHUIO (i)OpMaJ'IBHBIM
anmapaTtoM OyKBEHHOTO HCYHCIeHUs. V3yueHue marepuana ciocoOCTBYeT (GOPMHUPOBAHUIO Y YUAIIUXCS
MaTeMaTUYECKOTO armapaTta PeeHust 3a7a4 ¢ IOMOIIbIO YpaBHEHHIA.

Copepxanne pazmena «leomerpuueckue ¢Gurypsl. M3mepeHne TreOMETPUUECKUX BEITUYHH»
dopMupyeT y ydalMxcs MOHITHS TIe€OMETpHUYeCKHX (GUIryp Ha IUIOCKOCTH M B IPOCTPAHCTBE,
3aKIaapBacT (POPMHUPOBAHUS T€OMETPUUECKON «pPEUr», pPa3BUBACT MPOCTPAHCTBEHHOE BOOOpPaKEHHUE U
JIOTUYECKOE MBIIIICHHE.

Conmepxxanue paznena «DIEMEHTHI CTATUCTHKH, BeposTHOCTH. KomOWHaTOpHBIE 3agaum» -
00s13aTENbHBIA KOMIIOHEHT IIKOJILHOTO o6pa3013aHI/1;1, yCI/IJ'II/IBaIOHII/Iﬁ €ro MpUKIaJHOC U IMPAKTHUYCCKOC
NpUMEHEHHEe. OTOT MaTepuan HeoOXOoIuM TpexaAe Bcero s (GOpMHUpOBaHHS Y  YyYallUXCs
(GyHKIIMOHAIBHONW T'PaMOTHOCTH, YMEHHSI BOCIPUHMMATh W KPUTHUECKU aHAIM3UPOBATh MHPOpPMAIHIO,
MPEJICTABICHHYI0 B Pa3NUYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIA XapakTep MHOTHUX pPeabHBIX
3aBHCUMOCTEH, MPOU3BOANUTH MPOCTEUIINE BEPOATHOCTHBIE pacuéThl. M3yueHrne OCHOB KOMOMHATOPHUKHU
MO3BOJIUT Y4YallleMycsl OCYIIECTBISITh PACCMOTPEHHME CIydaeB, Mepedop BapHaHTOB, B TOM YHCIE B
MIPOCTEUIINX MPUKIAIHBIX 3a7a49ax.

Paznmen «MaremaTuka B HUCTOPHUYECKOM pa3BUTUW» TpeaHa3HAdeH s (GopMHUpOBaHUS
HpelICTaBJ'IeHI/Iﬁ 0 MaTeMaTHKe KaK YacTH YeJI0BEUECKOMN KYJbTYpPbI, JJIA O6I].[CFO Pa3sBUTHA IIKOJIBHHUKOB,
JUTSL CO3JIaHMSI KYJIbTYPHO-UCTOPUIECKOM Cpeibl 00yUueHUsI.

Conepxkanne Kypca anreOpbl B 7-9 kiaccax MPEACTABICHO B BHUJE CIECAYIONUX PAa3CiiOB:

«AJIre6pa», «YHucaoBele MHOXCECTBa», «CDYHKI_[I/II/I», «IIEMEHTHI HpHKHaﬂHOﬁ MaTEMAaTUKN, «Anre6pa B
HCTOPHUYCCKOM PA3BUTHUN).



Conepxanue pazaena «Anredpay GopMHUpYET 3HAHHUSI O MAaTEMATUYECKOM SI3bIKE, HEOOXOTUMbIE
JUI pelIeHUs] MaTeMaTH4eCKUX 3ajay, 3a]a4 U3 CMEXHbIX JUCLMIUIMH, a TaKKe NMPaKTHYECKUX 3a/1ad.
N3yuenne marepuana criocoOCTByeT (POPMHUPOBAHUIO Y YUAIIMXCSI MATEMAaTHUECKOTO armapara perieHus
3aJa4 ¢ MOMOIIbIO YPaBHEHH, CUCTEM YpaBHEHUI 1 HEPAaBEHCTB.
Marepuan JaHHOTO pa3zena MpeJICTaBleH B AaclekTe, CIIOCOOCTBYIOMEM (OPMHUPOBAHUIO Y
yUaIuxcss YMEHHsI T0JIb30BaThCs aroputMamu. CyliecTBeHHast poJib MPHU 3TOM OTBOJUTCS Pa3BUTHIO
QITOPUTMUYECKOTO MBIIIJICHUS — B&KHON COCTABIISIONICH MHTEILIEKTYaIbHOTO Pa3BUTHSI YEIIOBEKA.

Copepxanue paznena «YuciaoBble MHOKECTBa» HAIEJIEGHO Ha MaTeMAaTUYECKOE pa3BUTHE
yyammxcs, (QOpMHUPOBAHUE y HUX YMEHHUA TOYHO, CXKATO M SICHO H3JaraTh MBICIM B YCTHOH U
IIUCbMEHHON peud. Marepuas pasziena pa3BUBAET MOHATHE O YMCIE, KOTOPOE CBA3aHO C M3y4YEHUEM
JIEHCTBUTEIIbHBIX YNCET.

Hens conmepkanus paszznena « OyHKIUM» - NOJYyUYEHHUE IIKOJIBHUKAMM KOHKPETHBIX 3HAHUU O
GYyHKIIMM KakK BaKHEHIIel MaTeMaTH4eCKOW MOJeNu JUIsl OMHMCaHUs M MCCIEAOBAaHUS MPOIECCOB U
SBJICHUN OKpy»Karomero mupa. COOTBETCTBYIOIIMI ~ MaTepuall CIIOCOOCTBYET Pa3BUTHIO BOOOpaKEHUs
U TBOPYECKUX CIIOCOOHOCTEH yYalluXCcs, YMEHHMIO HCIOIb30BaTh PAa3IUYHbIC S3bIKM MaTEeMaTHKU
(coBecHBIN, CHMBOJIMYECKUH, rpadudeckuii).

Copnepxxanue paszziena « OJEMEHThl MPUKIAJIHON MaTEMaTUKH» PACKpPbIBAET IMPUKIATHOE U
NPaKTUYECKOE 3HAYCHUE MAaTEMAaTUKHU B COBPEMEHHOM MHpe. MaTtepuan JaHHOTO pasjielia CiocoOCTBYET
bopMHUPOBAHUIO YMEHHUS TMPEICTABIATh W AHAIU3UPOBATh PA3IUYHYI0 HH(OPMAILNIO, MOHUMAHUIO
BEPOATHOCTHOI'O XapaKTepa peasIbHbIX 3aBUCUMOCTEM.

Paznen «Aunrebpa B HCTOPUYECKOM pa3BUTUM»  MpelHa3HayeH g (OpMHUpPOBAHUS
NpPECTAaBICHUN 0 MAaTEeMAaTHKE KaK YaCTH Y€JIOBEYECKOH KyJIbTYpHI, Ui OOILIEro pa3BUTHUS IIKOJIHHUKOB,
CO3/1aHUA KYJIbTYPHO-UCTOPUUECKON Cpeibl 00yUECHHUS.

CopepxaHnue Kypca TreoMeTpud B 7-9 Kiaccax NpPEICTaBICHO B BUAE  CIEAYIOLIMX
coJlepiKaTeNbHbIX pasnenoB: «l'eomerpuyeckue ¢Gurypb», «/3mMepeHne reoMeTpHUUECKUX BEIHUUHY,
«KoopauHaten», «BEeKTOpBD.

Copepxanue pasnena «l'eomerpuueckue GUrypbD» CIIy>KUT 0a30# ISl TaidbHEHUIEro U3ydeHus
yyYamuMucs reomerpud. MzydeHnue marepuana crnocoOCTBYyeT (OPMUPOBAHHIO Y yYAIIMXCS 3HAHUN O
reoMeTpUYEeCcKoil (urype kak BaxkKHeHIel MaTeMaTHYeCKONW MOJAENH Jid OMUCAHHsS PeabHOro MUpA.
['maBHas 1eap JaHHOTO pa3jiena - Pa3BUTh y yHalIUXCS BOOOPaKEHHE U JIOTUUYECKOE MBIIUIEHUE MyTEM
CUCTEeMAaTUYECKOTO M3YUYEHUS CBOICTB T'€OMETPUUYECKUX (UTyp U IPUMEHEHHUS STUX CBOICTB IpH
pEIIEHUH 3aJa4 BBIUMCIMTEIBHOIO U KOHCTPYKTHBHOIO xapakrepa. CyllecTBEHHas pojib IIPU 3TOM
OTBOJUTCS Pa3BUTHIO TreoMeTpudeckoil MHTyunuu. CodeTraHue HArIsiIHOCTH C POPMAIbHO-TIOTHYECKUM
MOJIXOJIOM SIBJIIETCSI HEOTHEMIJIEMOM YaCThIO0 FEOMETPUUECKUX 3HAHUI.

Copepxanne paznena «l3mepeHue TeOMETPUYECKUX BEIMYUH» pacCHIUpsieT U yriayOuser
OpeCTaBiIeHue yvamuxcs o0 U3MEpeHusX [UIMH, VYIJ0B W Iulom@aaeid ¢uryp, CrocoOCTByeT
(GbOpMHUPOBAHUIO MPAKTUYECKUX HABBIKOB , HEOOXOJUMBIX KaK IPU PEIICHUH T€OMETPUUYECKUX 3a/1ad, TaK
Y B MIOBCEHEBHOM KU3HH.

Copepxanue paznenoB «Koopaunatel», «BekTopbl» pacmmpser U yriyonseT HpelcTaBlICHUs
yyYalmxcs 0 METOIE KOOPAMHAT, pa3BUBAET YMEHUE NIPUMEHTh alreOpandyeckuil annapar npu peleHuu
reOMETPUYECKUX 33J1a4, a TAKKE 3a7a4 CMEKHBIX TUCLUHUILIUH.

Paznen «['eomeTpust B HCTOPUYECKOM pa3BUTHH», COICPKAHUE KOTOPOTO (hparMeHTApHO BHEAPEHO B
U3JI0KEHUE HOBOI'O MaTepHuajia CBelJeHHs 00 aBTOpax H3ydaeMbIX (AKTOB M TEOPEM, HCTOPUU HUX
OTKPBITHS, MpeaHa3HaueH Uit (POPMUPOBAHMS MPEJCTABICHUNA O T€OMETPHM KaK YacTH YEIOBEUECKOU
KyJbTYypbl, A1 OOIIEro pa3BUTUS IIKOJBHUKOB, JUISl CO3/aHUS KYJbTYPHO-UCTOPHUYECKON CpEbl
00y4eHwus.

Onucanune Mmecta yueOHoro npeamera «MareMaTuka» B y4eOHOM IJIaHE

BaszucHelii yueOHbI (00pa3oBaTeNbHBIN) TUIAH HAa M3YyYCHHE MAaTEeMaTHKM B OCHOBHOM IIKOJIE
OTBOJIMT 2 y4eOHBIX Yaca B HEACIIO i 5-6 KimaccoB, Bcero 140 ypokoB, 1o 1 yacy B Henelto 1mo aiareope
U reoMeTpuu B 7-9 kiaccax, Bcero 210 ypokos.

CornacHo npoekty basucHoro yyeOHoro (o0pa3oBareabHOro) miaHa B 5—6 Kiaccax U3y4aercs
npeaMer «Marematuka» (MHTEIpUPOBAaHHBIM IpeaMmeT), B 7—9 kiaccax — napajulesIbHO M3y4Yarollue
npeaMeTsl «Anredpa» u «I'eomeTpusi».

| Kraccsl | [IpenmeTsl | KonmuectBo uacoB |




MaTEeMaTHYECKOTO Ha CTYIIEHU OCHOBHOTO
LUKJIa o0OpazoBaHus
5-6 Marematuka 140
7-9 Anrebpa 105
['eomerpus 105
Bcero 350

[Ipenmer «Marematuka» B 5—6 Kilaccax BKJIIOYaeT apU(pMETHUECKUIl MaTepuai, 3JIeMEHTHI
anredpbl U TEOMETPUH, a TAK)KE FITEMEHTHI BEpPOSITHOCTHO-CTATUCTUYECKOM JINHUY.

[Ipenmer «MatemaTnka» B 7 — 9 Kjlaccax BKIIOYAeT B ce0sl HEKOTOPBIE BOIPOCHI apu(METHUKH,
pa3BUBAIOIIME YHUCIOBYIO JHHHIO 5—6 KJIaccoB, airedpandeckuil mMaTepuai, dJeMeHTapHble (YHKLUH,
AJIEMEHTHI BEPOSTHOCTHO-CTATUCTHUYECKON JIMHMM, a TAK)K€ N€OMETPUYECKMH Marepuai, TPaaUuLMOHHO
M3Y4al0TCsl, EBKJIMI0BA TEOMETPHSI, 3JIEMEHThI BEKTOPHOM aire0pbl, reoMeTpruuecKue npeoOpa3oBaHumsl.

Paznen «Anrebpa» BKJIIOYAET HEKOTOpPbIE BOMPOCHI apu(PMETHKH, pa3BUBAIOIIME YHCIOBYIO
JUHUIO0 5—6 KI1accoB, COOCTBEHHO aireOpanvecKuii MaTepua, dJeMeHTapHbIe (PYHKITHH.

B pamkax yueOHoro paszzmena «['eomeTpus» TpaJUIIMOHHO HM3YyYalOTCs, €BKJIMI0BA T€OMETpUS,
AJIEMEHTHI BEKTOPHOH anreOphl, TeOMEeTpUIeCKUe Mpeodpa3oBaHusl.

B cuiny HOBHU3HBI JUIsl LIKOJIBI BEPOSITHOCTHO-CTATUCTHUYECKOTO MaTepuaja U OTCYTCTBUS
METOJUYECKHX TPaJAULUNA BO3MOXKHO BapUaHTHOCTb MPHU €ro CTPYKTypupoBaHuHM. Hauano wuzyueHus
COOTBETCTBYIOIIIETO MaTepuaia MOXET OBITh OTHECEHO W K 5-6, u k 7-9 xmaccam. Kpome Toro, ero
U3JI0’)KEHUE BO3MOXKHO KaK B paMKax Kypca anreOpbl, Tak U B BUe OTAeabHOro Moayis. [Tocrmeanwmii
BapUaHT MOKET OBITh PEaTM30BaH TOJBKO MPHU YCIOBHM YBEIMUYCHHS YMCIAa 4acOB HA MAaTEMAaTHKY IO
CpaBHEHHUIO C MHBApPHAHTHOU 4acThio bazucHoro yuebHoro (006pa3oBaTenbHOTO) TUIaHa.

IleHHOCTHBIC OPHEHTHPBI COACPKAHUA Y4eOHOT0 peaMeTa

MareMatnueckoe 00pa3oBaHHE HTPAET BAXKHYIO POJb KaK B MPAKTUYECKOH, TaK U B JAYXOBHOM
XKHU3HH oO1ecTBa. [IpakTHueckass cTOpOHAa MaTeMaTH4YEeCKOro oOpa3oBaHUs CBsA3aHA ¢ (POPMUPOBAHUEM
CIOCOOOB NI€ATENbHOCTH, JYXOBHasg — C HHTEIJIEKTYyaJlbHBIM pPa3BUTHEM YeJoBeKa, (OpMUPOBaHUEM
Xapaktepa M o01eil KyJIbTypEhI.

[IpakTuyeckas TOJE3HOCTb MaTeMaTUKU OOYCJIOBJIEHAa TeM, 4YTO €€ MpPEeAMETOM SBISIOTCA
(dbyHIaMeHTalbHbIE CTPYKTYPBl PpEATbHOIO MHpA: MPOCTPAHCTBEHHbIE (OPMBI U KOJHMYECTBEHHBIC
OTHOIIECHUS — OT MPOCTEHIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM ONBITE, /10 JIOCTATOYHO CIIOKHBIX,
HEOOXOJUMBIX I Pa3BUTHS HAYYHBIX U TEXHOJOTHUYECKUX HACH. be3 KOHKPETHBIX MaTeMaTHYeCKHX
3HaHUW 3aTPyJHEHO MOHMMAHWE MPUHIUIIOB YCTPOWCTBA M HCIOJIb30BAHHS COBPEMEHHOM TEXHUKH,
BOCIIPUSITHE ¥ MHTEpIpETalus pa3HOoOOpa3HOW COLMAIBHOW, 3KOHOMHYECKOH, ITOJUTHYECKOM
uHbopMalmu, Maiaod(h(deKTUBHa MOBCEIHEBHAs NpaKTUYecKas JaedarenbHOcTh. Kaknomy uenoBeky B
CBOEH KM3HU IMPHUXOAUTCS BBINIOJHATH JOCTATOYHO CJIOXKHBIE pacdy€rbl. HaxoguTrh B clpaBOYHHKAX
HY>XKHbIE ()OPMYJIbI M IPUMEHATH UX, BIAJIE€Th MPAKTUYECKUMH IpUEMaMU F€OMETPUUECKUX U3MEPEHUI U
NOCTPOCHUH, YNTaTh MH(OPMAIIHIO, MPEJICTABICHHYIO B BUJE TAaOJUI], TUarpaMM, rpauKoB, TOHUMATh
BEPOATHOCTHBIN XapakTep CIy4YailHbIX COOBITHIL, COCTABIIATH HECIOKHbBIE AITOPUTMBI U JIP.

be3 6a30Boil MaTeMaTHUeCKOW MOATOTOBKM HEBO3MOXKHO CTaTh OOpa3OBaHHBIM dYeloBekoM. B
IIKOJIE MaTeMaTHKa CIY>XKUT ONOPHBIM TNPEAMETOM [UIsl H3Y4YeHHsS CMEXHbIX JAUCUUIUIMH. B
MOCJICIIKOIBHON JKU3HU peabHOM HE0OXOAMMOCTBIO B HAIIIM JTHU SIBISIETCS HEMIPEPHIBHOE 00pa3oBaHUeE,
yTO0 TpeOyeT TOJHOIEHHOW 0a30Boi 00mIe00pa3oBaTeIbHOW TMOATOTOBKHM, B TOM 4YHCIE U
MaTemarnueckoil. M HakoHen, Bc€ OOJblle CHENHATbHOCTEH, TJAe HEOOXOAUM BBICOKHH YpOBEHB
00pa3zoBaHms, CBA3aHO C HETIOCPEACTBEHHBIM IPUMEHEHUEM MaTeMaTHKH (9KOHOMHKA, On3HeC, (PMHAHCHI,
busnka, XUMHUsI, TEXHUKA, WH(HOpPMATHKA, OMOIOTHS, TICUXOIOTH U 1p.). Takum 00pa3om, paciupsiercs
KPYT HIKOJBLHUKOB, JIs1 KOTOPBIX MaTeMaTHKa CTAHOBUTCS 3HAYMMBIM MTPEIMETOM.

Jlnst KM3HM B COBPEMEHHOM OOIIECTBE BaKHBIM SIBIIETCS (OPMHPOBAHHUE MAaTEMaTHUECKOTO
CTWJIA MBIIUICHUS, TMPOSBISIOIETOCS B OINpenel€HHBIX YMCTBEHHBIX HaBbIkax. B mporecce
TEMaTHYECKON EATEIbHOCTH B apCeHA] MPUEMOB U METOJI0OB YEJIOBEYECKOI'O MBIIIEHHS €CTECTBEHHBIM
0o0pa3oM BKIIIOUAIOTCA HMHIAYKUUS M JAEIyKIUs, 0000IleHHWe W KOHKPETH3allusd, aHalu3 M CHUHTE3,
KJaccuuKaus W cUcTeMaru3anus, abctparmpoBaHue u aHanorus. OOBEKTHI MaTeMaTHYECKUX
YMO3aK/IIOUeHUH M TpaBuUia UX KOHCTPYHPOBAHHS BCKPBHIBAIOT MEXAHHM3M JIOTHYECKHX IOCTPOCHHIH,
BbIpa0aThIBAlOT yMEHHsS (HOpMYyITUpOBaTh, OOOCHOBBIBATH M JOKa3bIBaTh CYKICHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIlUIeHHe. Benymias posib NpUHAIUIEKUT MaTeMaThke B (HOpMHUPOBAHHUU
QITOPUTMHUYECKOIO MBIIUIEHUS U BOCHUTAHMM YMEHUH JE€HCTBOBATh IO 3aJaHHOMY alIrOpPUTMy U



KOHCTpYUpOBaTh HOBBIE. B Xoze pemeHust 3ajad — OCHOBHOM y4eOHOM NEATETbHOCTH Ha ypOKax
MaTEeMaTHKH — Pa3BUBAIOTCS TBOPUECKAs M NIPUKIIAJHAS CTOPOHBI MBIIIJICHHUS.

OOyuenne MmaTeMaTHKe Ta€T BO3MOXHOCTb DPa3BHBATh Y YYAlMXCS TOYHYIO, SKOHOMHYIO HU
nHOOPMATUBHYIO pedyb, yMEHHE OTOMpaTh HauOoyiee TOIXOANINE S3BIKOBBIE (B YaCTHOCTH,
CHUMBOJIMYECKHE, TpapuecKue) CpeCcTBa.

Marematnueckoe 00pa3oBaHHE BHOCUT CBOH BKJIaJ B (hopMupoBaHue oOIIeH KyIbTyphl YeJOBEKA.
Heo0XonuMbpIM KOMIIOHEHTOM OOIIel KyJIbTYphl B COBPEMEHHOM TOJKOBAHUHU SIBIISETCS oOlIee
3HAaKOMCTBO C METOJaMHU II03HaHUS JACHCTBUTEIBHOCTH, IPEACTaBIECHUE O IMpeIMeTe U MeTOJe
MaTeMaTHKH, €ro OTJIWYMS OT METOJIOB ECTECTBEHHBIX M T'YMaHHUTapHBIX HayK, 00 OCOOEHHOCTSIX
NPUMEHEHNs] MaTEMATHKH JUIsl pELICHHUs HAyYHbIX U MPUKIAHBIX 3a1a4.

W3ydenne MareMaTUKd CHOCOOCTBYET 3CTETMYECKOMY BOCHHTAHUIO YEJIOBEKa, IMOHUMAHUIO
KpacoThl M U3AIIECTBA MAaTEMaTHYECKUX PACCYXkIAECHHUM, BOCIPUATUIO T€OMETPUUECKUX (OPM, YCBOCHHIO
UJEU CUMMETPHH.

HcTopus pa3BUTHA MaTeMaTHYECKOro 3HAHUSA AAET BO3MOXKHOCTH IOINOJIHUTH 3arac UCTOPUKO-
HAYYHbIX 3HAHWUN IIKOJBHUKOB, C(POPMHUPOBATH y HHUX IMPEJICTABICHHS O MaTeMaTHKe Kak YacTH
00111e4esI0BeYECKON KYyJIbTYpbl. 3HAKOMCTBO C OCHOBHBIMHM HCTOPMYECKMMM BEXaMH BO3HHUKHOBEHUS U
pPa3BUTHS MaTEMaTUYECKOM HAyKH, C HICTOPUEHN BEIUKHUX OTKPBITUN, UIMEHAMMU JIFOZCH, TBOPUBILIUX HAYKY,
JIOJDKHO BOMTH B MHTEJUIEKTYallbHBIM 0arax Kakaoro KyJabTypHOTO YeJOBeKa.

OzxuaemMbple THYHOCTHBIC, MeTallpeIMeTHbIE U NPeJIMeTHbIE pe3yJbTaThl 0CBOCHHS Y4eOHOI0
npeaMeTa
W3yueHne mMareMaTHKH B OCHOBHOM IIIKOJIE JAeT BO3MOXKHOCTH OOYYarOIIUMCSI JAOCTHYb CIEAYIOIIUX
pe3yJIbTaTOB Pa3BUTHSL:
B nuunocmnom nanpaenenuu:

. YMEHHE SICHO, TOYHO, TPAMOTHO M3J1araTh CBOU MBICIIHM B YCTHON M MHCbMEHHOM

pedn, IOHUMATh CMBICT IIOCTaBJIEHHOM 3a7auy, BICTpauBaTh apryMEHTALHIO, IPUBOAUTH

IIPUMEPBI U KOHTPIPUMEDHI;

. KPUTUYHOCTh MBIIUICHUS, YMEHUE PAcClO3HABATh JOTMYECKM HEKOPPEKTHbIE  BBICKA3bIBaHUS,
OTJINYATh TUNIOTE3Y OT (haKTa;

. MPEJCTaBICHHE O MaTeMaTUYEeCKON HayKe Kak cepe 4ellOBEUECKOU NeATeNbHOCTH, 00 dTanax ee
Pa3BUTHS, O €€ 3HAUUMOCTH JUIsl Pa3BUTHUS [IMBHIN3AIINH;

. KPEaTUBHOCTh  MBIIUICHUS, HWHUIIMATHBA, HAXOAYUBOCTb, AKTUBHOCTH TIPU  pEHICHUU
MaTeMaTHYeCKUX 3a7au;

. YMEHHE KOHTPOJIMPOBATH MPOIIECC U PE3YIbTaT YIeOHOW MaTeMaTHIECKON s TEIIbHOCTH,

. CIIOCOOHOCTh K IMOLIMOHAILHOMY BOCIPHITHIO MaTeMaTHYEeCKHX OOBEKTOB, 3a/ay, pelIeHUM,
pacCyXICHHUI;

B memanpeomemnom nanpasnenuu:

* IE€pBOHAYaJIbHbIE MPEJICTaBICHMs 00 HUAEIX U O METOJaX MaTEeMaTHKH KaK YHHBEPCAIbHOM SI3bIKE
HayK{ U TEXHUKHU, CPEICTBE MOJICTUPOBAHMS SIBJICHUN U IIPOLIECCOB;

* yMEHHE BHJETh MaTeMaTH4YeCKyl0 3a/Jadyy B KOHTEKCTE NpOOJIEMHON CHTyallud B JPYTHX
JUCLUIIINHAX, B OKPYXKAIOLIEH KU3HH;

* yMEHHE HaxOIHWTh B pAa3JIMYHbIX HCTOYHHUKAX HMH(POPMAIUIO, HEOOXOJUMYIO Il pPEeLIeHHs
MaTeMaTHYeCKUX MpoOJeM, MPEACTaBIATh €€ B MOHATHON (hopMe, IPUHUMATh pelIeHue B YCIOBHSX He-
MOJTHOM ¥ N30BITOYHOM, TOUHOW U BEpOSTHOCTHOM MH(pOPMALINY;

* yMEHHME T[OHUMaTh M UCIHOJb30BaTh MAaTeMaTHYECKHUE CPEACTBA HArsAHOCTH (Trpadukw,
JarpaMMbl, TaOJIUIBI, CXEMBI U JIp.) U WILTIOCTPAIIMH, UHTEPIPETALNY, apTyMEHTAIIH;

* yMEHHME BBIJIBUraThb THIOTE3bl MPH pPEIIEHUH Y4eOHBIX 3a/Jay, MOHMMATh HEOOXOIUMOCTh HX
IIPOBEPKU;

* yMEHHE NPUMEHSITh UHIYKTUBHBIE U NEAYKTHUBHBIE CHOCOOBI pacCyXJeHUMN, BUICTh pazIUUHbIC
CTpaTeruy pelieHus 3a/1ay;

* IIOHMMAaHHE CYIIHOCTH aJrOPUTMUYECKUX MPEANUCAHUN U YMEHHE JEMCTBOBATh B COOTBETCTBUU C
IIPEJJI0AKEHHBIM aITOPUTMOM;

* YMEHHME CaMOCTOSITEIbHO CTaBUTh LM, BBIOMpATh M CO3JaBaTh aJTOPUTMBI JUIS pPELICHUS
y4eOHbIX MaTeMaTHYECKUX MPooIeMm;

* YMEHHE IUIAHMPOBAaTh M OCYIIECTBISATh JEATEIIbHOCTh, HANPABICHHYI) Ha pelIeHHEe 3ajad
HCCJIEIOBATEIBCKOTO XapaKTepa;

B npeomemnom nanpaenenuu:



® oBnajaeHue 0a30BBIM MOHATHIHBIM alliapaToM IO OCHOBHBIM pa3JiesiaM COJepKaHuUs, TIPeICTaBIIe-
HUE 00 OCHOBHBIX M3yYaeMbIX MOHATHUAX (YHCIIO, TeOMeTprudecKas (urypa, ypaBHeHHE, QyHKITUA,
BEPOSITHOCTH) KaK BaXHEUIINX MATEMATUYECKHX MOJEISAX, MO3BOJISIOMIMX OMHUCHIBATh U M3y4aTh
peaibHbIe MPOLIECCHI U SBICHUS;
® yMeHue paboTaThb C MAaTeMaTHUYeCKHMM TEKCTOM (AaHAJU3UPOBATh, H3BJIEKATH HEOOXOAMMYIO
nH(OpPMAIIUIO), TPAMOTHO MPUMEHATH MAaTEMaTHYECKYI0 TEPMUHOJIOTHIO M CUMBOJIUKY, HCTIOIb30-
BaTh Pa3JIMYHbIC SI3bIKM MAaTEeMAaTHKH;
® yMEHHE MPOBOAUTH KiIacCU(UKALNU, JOTHYECKHEe 000CHOBAHUS, 10Ka3aTeIbCTBA MaTEMaTHYECKUX
YTBEPKICHUH;
® yMEHHE paclo3HaBaTh BUJbl MATEMATHUECKUX YTBEPKACHUN (aKCHOMBI, ONPEEIICHHSI, TEOPEMBI U
Ip.), IpSMbI€ U 0OpaTHBIE TEOPEMBI;
® pa3BUTHE NPEJCTABJICHUN O YHCIIE U YHCIOBBIX CHCTEMax OT HATYyPaJbHBIX JO JEWCTBUTENbHBIX
YHCeJl, OBJIAICHUE HAaBBIKAMH YCTHBIX, TUCbMEHHBIX, HHCTPYMEHTAJILHBIX BHIYHUCIICHUH;
® OBJIAQJICHHE CHUMBOJBHBIM SI3bIKOM aireOphl, MpUeMaMH BBIMIOJHEHUS TOKIECTBEHHBIX Mpeodpa-
30BaHUI PALMOHAJIBHBIX BBIPAXKEHUH, PELICHUS YPAaBHEHHUM, CUCTEM YPAaBHEHUM, HEPABEHCTB U
CHCTEM HEpaBEHCTB, YMEHHME UCIOJIb30BaTh MICI0 KOOPAUHAT HA IJIOCKOCTHU JJISi HHTEPIpPETaLUun
ypaBHEHHI, HEPABEHCTB, CUCTEM, YMEHNE IPUMEHSTDH ajredpanyeckue npeoOpa3oBaHus, amnmapar
YpaBHEHUN U HEPABEHCTB I PElIeHUs 3aad U3 pa3IMuHbIX pa3/iesioB Kypca;
® OBJaJ€HHE CUCTEMOHN (DYHKIIMOHAIBHBIX TMOHATUH, (PYHKIMOHAIBHBIM S3HIKOM U CHMBOJIHMKOH,
yMEHHE Ha OCHOBE (PYHKIIMOHAIbHO-TpapUUECKUX MPEICTaBICHUI OMUCHIBATh U aHAJIU3UPOBATH
peanbHbIe 3aBUCUMOCTH;
® OBJIJICHHE OCHOBHBIMU CIIOCOOAMU IMPEICTaBICHHS U aHAJN3a CTATUCTUYECKUX JaHHbBIX; HAIUYUE
NPECTaBICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSIX B PEaIbHOM MHPE M O Pa3IHUUHBIX CIIOCO0ax
UX U3YUYECHHUSI, O BEPOSITHOCTHBIX MOJEIISIX;
® OBJIAJICHUE TEOMETPUUYECKUM S3bIKOM, YMEHHE MCIIONb30BaTh €ro A ONMCAHMs INPEAMETOB
OKpYaroIIero MUpa, pa3BUTHE MPOCTPAHCTBEHHBIX MPEICTAaBICHUI 1 U300pa3UTENbHBIX YMEHUH,
npruoOpeTeHre HaBBIKOB T€OMETPHUECKUX OCTPOCHUIA;
® YCBOEHHUE CUCTEMATUYECKUX 3HAHUH O TUIOCKUX (PUTYypax U UX CBOWCTBAX, a TAK)KE HA HATJISTHOM
YpPOBHE — O MpPOCTEHIIMX INPOCTPAHCTBEHHBIX TEJaX, YMEHHE NPHUMEHATh CUCTEMATHUYECKHE
3HaHUS O HUX JIJISl peUIeHHsI TEOMETPUUECKHUX U MPAKTUYECKUX 3a/1a4;
® yMEHHs U3MEPSTh JAJIUHBI OTPE3KOB, BEIMUHUHBI YIJIOB, UCIIOJIB30BATh (DOPMYJIIBI JJISi HAXOXKIACHUS
MEPUMETPOB, TIJI0MAaeH 1 00bEMOB I€OMETPUUIECKUX (DUTYD;
YMEHHE NPUMEHATh HM3YYCHHBIE MOHATHS, Pe3YyJbTaThl, METOABI JUIS PEIICHHs 3ajad MPaKTHUYECKOIo
XapakTepa M 3aJad U3 CMEXHBIX JUCHUUIUIMH C HCIOJIb30BaHHEM IPH HEOOXOAMMOCTH CHPaBOYHBIX
MaTepHaJoB, KaJIbKYJSATOPa, KOMIIBIOTEPA.
II.Conep:xanue TeMm y4eOHOro Kypca
APUDPMETHUKA (100 u)

HarypaabHblie yncia. J[poou. PannonajabHbie yucia.
Hatypanbublil pan. Jecstuunas cuctema cuucieHus. ApugmeTndyeckue IeHCTBUS ¢ HATypaib-
HeIMH uuciamu. CBoiictBa apudmernyeckux geiictBuil. CTenmeHb C HaTypaJbHbIM IOKa3aTEJIEM.
UucnoBble BbIpaKEHUS, 3HAUEHUE YUCIOBOTO BhIpakeHUs. I[1opsiiok NeiCTBUM B UNCIOBBIX BBIPAXKEHHUSX,
UCIIONIb30BaHUE CKOOOK. PerieHne TEKCTOBBIX 3a4ay apudmMeThdecKuMu crocodbamu. J[enurenu wu
KpaTHble. CBOMCTBa M MpU3HAKU AeauMocTU. IIpocTeie n cocTaBHBIE uncia. Pa3znoxeHue HaTypaabHOTO
Yucia Ha MpocThle MHOXHUTenU. Jlenmenue ¢ octarkoMm. OObIKHOBEHHBIE IpoOH. OCHOBHOE CBOWMCTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX JpoOeil. Apudmernueckue ASUCTBUS C OOBIKHOBEHHBIMU JPOOSIMH.
HaxoxaeHue 4acTu OT 1eaoro u 1enoro no ero yactu. Jecstuunsie apodu. CpaBHEHHE JECITHUHBIX
npobeit. Apudmernueckue AeHcTBUA C JAeCATUYHBIMH ApoOsmu. IlpeacraBienue aecsITHYHON apodu B
BHJIe OOBIKHOBEHHOW JAPOOM U OOBIKHOBEHHOW B BHJIE JACCATUYHOU. [IpOIEHTHI; HAaXOXKICHUE TPOIEHTOB
OT BEJIMYMHBI U BEJIWYMHBI 10 €€ npoueHTam. OTHOIIEHME; BBIPA)KEHHWE OTHOUIEHMSI B IPOLIEHTAaX.
[Ipomopuiusi; OCHOBHOE CBOMCTBO mpomopHuu. PerieHne TEKCTOBBIX 3agady  apUPMETUYECKUMU
cnocobamu. [lonoxuTenbHble W OTPHULATENbHbIE YWCIA, MOIYJIb 4MCIa. MHOXECTBO LENbIX YHCEN.
MHOKeCTBO pallMOHAIbHBIX YHCEN; pallMOHAIBLHOE YUCIIO KaK OTHOLICHHUE m/n, TAe m — LeJI0€ YUCIIOo, 1
— HarypainbHOoe uyHcio. CpaBHEHHE pPALMOHAJIBHBIX 4HCeNl. ApupMeTHYecKue JAeHCTBUS C
panuoHanbHbIMU ynciaamu. CBoiicTBa apupmeTnueckux AecTBuid. CTeneHsb C LeIbIM MTOKa3aTeIeM.
BbInyCKHUK Hay4uTCS:
* IOHUMAaTh OCOOEHHOCTHU JAECSITUYHOU CUCTEMBI CUUCIICHUS;



* OIIEPUPOBATDH MOHATHUSIMHU, CBSI3aHHBIMU C I€TMMOCTBIO HAaTypaJIbHbBIX YUCEIT;

* BEIPAXATh YMCJIA B SKBUBAJIECHTHBIX (hopMax, BeIOMpas Haubosee MOAXOAILYI0 B 3aBUCUMOCTH OT
KOHKPETHOM CUTYallUH;

* CPaBHUBATh U YIOPSAJOYUBATh PALIMOHAIBHBIC YUCIIA;

* BBIIIOJIHATH BBIUMCIIEHHUS C PAllMOHAIBHBIMHU UYHCJIAMM, COYETasl YCTHBIE U NMUCHbMEHHBIE IPUEMBI
BBIYHCJICHUH, IPUMEHEHUE KaJIbKYJIATOPA;

* HCII0JIb30BATh NIOHATUS U YMEHMS, CBA3aHHbBIE C IPONOPLIUOHAIBLHOCTBIO BEJIUYHH, POLICHTAMH, B
XOJle peUICHHs MaTEeMaTHMYeCKHMX 3alad M 3aJa4 W3 CMEXKHBIX IPEIMETOB, BBINOIHATH HECIOXKHBIE
MIPaKTUYECKHUE PACUYETBHI.

JlelicTBUTEILHBIE YK CJIA.

KBanpaTnelii kopenb u3 uncia. Kopens tpetbeil crenenu. Ilonarre 00 MppanMoOHaNIbLHOM YHCIIE.
VppanuoHanbHOCTh YHcia 2 M HECOM3MEPHMOCTh CTOPOHBI M JMAroHaIM KBaapaTa. JlecATHUHBIE
NpUOIMKEHUST UPPALMOHATBHBIX YKCes. MHOXKECTBO ACHCTBUTEIBHBIX YHCEN; MPEICTaBICHUE JICHCTBU-
TEJIBHBIX 4YHMCEI B BHJE OECKOHEYHBIX JECATHUYHBIX ApoOeil. CpaBHEHUE IEHCTBUTEIbHBIX YHCEIL.
Koopaunarnas npsimasi. M300pakeHue yncen ToukaMu KOOPAUHATHOW MPsIMON. UHCIIOBbIE POMEKYTKH.

BblllyCKHUK Hay4duTCS:

* KCIIOJIb30BaTh HAYAJIBbHBIC IIPEICTABICHUS O MHOKECTBE ICUCTBUTEIIBHBIX YHUCEIL;

* OIIEPUPOBATH NTOHATHEM KBAJPAaTHOTO KOPHS, IPUMEHSATH €TI0 B BBIYUCIICHUAX.

N3mepenusi, npudanskeHnsi, OLeHKH.

Pa3zMepbl 00BEKTOB OKpY’Karollero Mupa (OT JIEMEHTAapHbIX 4acTHll 0 BceneHHOM), AnuTeNb-
HOCTh IIPOLIECCOB B OKpyXkaroleM Mmupe. Boiaenenue MHoxwurtens creneHu 10 B 3amucu yucna.
[TpubnmxeHHOE 3HAaYEHHWE BEIMYMHBI, TOUYHOCTh HpuOMMmKeHHa. OKpyrieHHe HaTypalbHbIX UYHCENl U
JECATUYHBIX Apo0Oei. [Ipukuika u onieHKa pe3ynbTaToB BEIUMCICHUM.

BbIIlyCKHUK Hay4duTCS:

* UCNOJB30BaTh B XOJ€ pELICHUs 3a4ad DJIEMEHTapHble IPEICTaBICHUs, CBSI3aHHBIE C
npUOIMKEHHBIMU 3HAYEHUSIMH BEJIMYUH.

AJITEBPA (50 u)

AnredOpanyeckue BbIpasKeHHsI.

BykBenHble BbIpaKeHUs (BBIpRXEHUS C IepeMeHHBIMHU). YucioBoe 3HaueHHWE OYKBEHHOTO
BbIpakeHUs. JloImyCTHMBbIE 3HAa4YeHUs INepeMeHHbIX. lloncTaHOBKa BBIPAKEHUH BMECTO IEPEMEHHBIX.
[TpeoOpazoBaHre OYKBEHHBIX BBIPKEHUI HAa OCHOBE CBOWMCTB apu(METHUECKUX JeHCTBUI. PaBeHCTBO
OykBeHHbIX BbIpaxkeHUH. ToxaectBo. CTeneHb C HATypaslbHBIM IOKa3aTeleM M ee cBoicTBa. OHO-
yieHbl M MHOrowieHbol. CrteneHb MHorowieHa. CliojkeHuE, BBIUMTAHUE, YMHO)KEHHE MHOTOYJICHOB.
@opMyIBl COKPALEHHOIO YMHOKEHUS: KBaapaT CyMMBl M KBajapaT pa3HOCTH. PopMyna pasHOCTH
kBagpatoB. IIpeoOpa3oBaHue WENOro BBIPAXKEHHWS B MHOrOWIEH. Pa3nokeHue MHOTOWICHOB Ha
MHOKUTEJIU. MHOTOWIEHBI ¢ 0AHOW nepeMenHoi. Kopenb MHorounena. KBaapatHslii TpexuseH; pasio-
KEHHE KBaJpaTHOTO TpexXwieHa Ha MHOXuTenu.  AnreOpanyeckass aApoOb. OCHOBHOE CBOMCTBO
anreOpanyeckoit npodu. CroxeHue, BbIYMTAHUE, YMHOXEHHE, JAEJeHHE anreOpauyvyeckux IpoOei.
CreneHp ¢ LEJBIM TIOKa3aTeieM W €€ CBOWCTBA. PalMOHaNbHBIE BBIPAXKEHHS U UX NPEOOpa3OBaHMA.
JoxkazarenbcTBo TOXAECTB. KBanpatHble kopHH. CBocTBa apu(MeTHUECKUX KBaJpaTHBIX KOPHEH U ux
IIPUMEHEHNE K IPE0OPa30BaHNIO YUCIIOBBIX BBIPAXKEHUM U BBIYUCICHUSIM.

BbIIlyCKHUK Hay4duTCS:

* OTIEPUPOBATH MOHATUSMH «TOXKIECTBO», «TOXKAECTBEHHOE NpeoOpa3oBaHHE», peIIaTh 3ajaqd,
coJepxaliie OyKBEHHbIE JaHHbIE, Pa0oTaTh ¢ HOpMyIaMU;

* BBITNIOJIHATH NPEOOpa30BaHMs BBIPAKEHUH, COAEPIKALIMX CTENEHW C HEJIBIMHU TOKa3aTeNsIMU |
KBaJIpaTHbBIE KOPHU;

* BBITIOJIHATh TOXKJECTBEHHBIC NPE0oOpa30BaHUs pAIlMOHAIBHBIX BBIPAKEHUH HAa OCHOBE NPaBUII
JeMcTBUI HaJl MHOTOWIEHAMH U alnreOpanyecKuMu Jpo0sMu;

* BBINOJIHATD PA3J105KEHUE MHOIOYICHOB HA MHOKUTEIH.

YpaBHeHus.

VYpaBHeHnue c onHoMl nepeMmeHHOW. KopeHb ypaBHeHHs. CBONCTBAa YHCIIOBBIX paBEHCTB.
PaBHocunbHOCT, ypaBHeHMH.  JIuHeliHoe ypaBHeHue. KBaapaTHoe ypaBHeHHe: (opMyna KopHei
KBaJpaTHOTO YypaBHeHHs. Teopema Buera. PemieHne ypaBHEHUH, CBOASIIMXCS K JIMHEMHBIM H
KBagpaTHbIM. [IpuMepbl pemieHuss ypaBHEHHMH TpeTbell M ueTBepTOM cremeHu. Pemenue apoGHO-
palMOHAIBHBIX YPAaBHEHMI. YpaBHEHHE C JByMs II€PEMEHHBIMHU. JIMHEHHOE YypaBHEHHE C JBYMs
IIEPEMEHHBIMH, TIPUMEPHI PELICHUsS YpPaBHEHUM B LeabIX uuciax. CucremMa ypaBHEHMH € JByMs



nepeMeHHbIMHU. PaBHOCUIBHOCTE cucTeM. CUCTEMBI JIBYX JIMHEHHBIX YpaBHEHUN C ABYMs IEPEMEHHBIMU;
pEelIEHNUEe MOJCTAaHOBKOW U CHOKeHUEM. [IpuMepbl pelieHus CUCTeM HEIMHEHWHBIX YPaBHEHUU C JBYMS
NepeMEeHHbIMH. PerieHne TeKCTOBBIX 3a/ad alredpanyecKuM CrocodOoM. JlekapToBbl KOOpIMHATHI Ha
wiockocTd. ['paduyeckas wHTepHpeTanusi ypaBHEHUS C JByMs InepeMeHHbIMU. ['paduk nuHeitHOTO
YPaBHEHUS C JIBYMs IIEPEMEHHBIMU; YTIIOBOU KOI(DPUIIMEHT MPSAMOIi; YCIOBHE MAPAILIEIBHOCTH TPSIMBIX.
I'padukn mpocTelmmx HETMHEHHBIX YpaBHEHHM: Mapabojia, rumepbosa, OKpyKXHOCTh. I'padudaeckas
MHTEPHPETALNs CUCTEM YPABHEHUM C IBYMs [IE€PEMEHHBIMU.

BrinyckHuk HayuuTes:

* peuiaTh OCHOBHBIE BHUJbl PAI[MOHAJIBHBIX YPaBHEHUW C OJHOM MEPEMEHHOH, CHCTEMBbl ABYX
YpPaBHEHUH C ABYMS IEPEMEHHBIMU;

* IOHUMATh YpPaBHEHHE KaK BAKHEUIIYI0 MAaTeMaTHYECKYI0 MOJENb AJig ONUCAHUS U W3Y4YEHUs
pa3zHOO00pa3HBIX pealbHBIX CUTYAllU, pelaTh TEKCTOBbIE 3a/1a4l aJire0panuyeckuM METOJIOM;

* IPUMEHATh TrpaduuecKkue NPeACTaBICHUS MJisi WCCIEAOBAHUS YypPAaBHEHUH, HCCICIOBAHUS W
pELIeHUs] CUCTEM YPaBHEHMI C IBYMsI IEPEMEHHBIMU.

Hepasencrsa.

UucnoBble HepaBEHCTBA M UX cBoiicTBa. HepaBeHCTBO ¢ 0JHON NepeMeHHOM. PaBHOCHIBHOCTH
HepaBeHCTB. JIMHelHbIe HepaBEHCTBa ¢ 0/1HOM nepemeHHoM. KBajgparHbeie HepaBeHcTBa. CHCTEMbI Hepa-
BEHCTB C OJJHOUM MEPEMEHHOM.

BrinyckHuk Hay4uTcs:

* IOHUMATh U NPHUMEHATh TEPMHUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C OTHOLIEHHWEM HEPABEHCTBA,
CBOICTBA YMCIIOBBIX HEPABEHCTB;

* pelmiaTh JIMHEWHBIE HEPAaBEHCTBA C OJHOW IMEPEMEHHOM M HMX CHUCTEMBbI; pellaTh KBaJApaTHBIC
HEpaBEHCTBA C OMOPOH Ha rpaduuecKre IpeICTaBICHuUS;

* IPUMEHATH annapaT HEPABEHCTB JJIs PEIICHMS 3a]1a4 U3 Pa3IMYHbIX pa3/iesioB Kypca.

OYHKIUUU (40 u)

OcHoBHbIE MOHATHS. UKnc/I0BbIE PYHKIMH.

3aBucuMocTH Mexay BennyuHamu. llonstue Qynkuuu. OOmacTh ompeaesieHus 1 MHOXKECTBO
3HaueHni QyHKImu. CrnocoObl 3amanus GyHknuu. ['paduk ¢yskmuu. CpoiicTBa (yHKIHHA, HX
oroOpakeHne Ha rpaduke. [Ipumepsl rpapuKOB 3aBUCHUMOCTEH, OTPaXAIOIIUX peajbHbIE MPOIECCHI.
@OyHKINY, OMUCHIBAIOIIME MPSAMYI0 U OOPAaTHYIO MPOMOPLMOHAIbHBbIE 3aBUCUMOCTH, UX TIpauKu U
cBoiicTBa. JIuneitHas QpyHkuus, ee rpaguk u cBoiictBa. KBagpatnunas QyHKius, ee rpaguk U CBOMCTBA.
Crenennble (YHKIMM C HATypaJIbHBIMH TOKazaTelsMu 2 u 3, ux rpaduku u cBoiictBa. I 'paduku
bynkwu y=Vx, y=vx, y=|x|.

BoInyckHUK HAy4UTCS:

* IOHUMAaThb W HCIOJIB30BaTh (DYHKIIMOHAJIbHBIE TOHATHS M S3BIK (TEPMHHBI, CHMBOJIMYECKHE
0003HauCHNUS);

* CTPOUTH IpadUKH dJIEMEHTAPHBIX (PYHKINH; UCCIeI0BaTh CBOMCTBA YMUCIOBBIX (DYHKIIMI Ha OCHOBE
W3YyYEHHUS MTOBEACHUS UX IPaPUKOB;

* IOHUMATh (PYHKUIUIO KaK BaXHEWIIYI0O MaTEeMaTHYECKYI0 MOJENb JJIs ONMHUCAHUS MPOIECCOB U
SBJICHUN OKpY’KAIOIIEr0 MHpa, MPUMEHATh (DYHKIMOHATIBHBIA S3BIK JAJISl ONMHMCAHUS U HCCIETOBaHUS
3aBUCUMOCTEH MeX 1y (PU3MYECKUMH BETHYNHAMHU.

YucioBble MOCT€10BATEIHLHOCTH.

[TonaTne YMCIOBOM MOCIEAOBATENFHOCTH. 3aJaHIE TOCIEOBATEIILHOCTH PEKYPPEHTHON (PopMy-
7o u ¢popMyIoit J-ro uieHa. ApudmeTudeckas U reoMeTpuueckas nporpeccur. @opmysbl N-ro 4jaeHa
apu(METHUECKOW M Te€OMETPHUYECKOM MpPOTpeccuil, CyMMbI NEPBBIX 7 WICHOB. M300pa)keHHE YJICHOB
apuMETUYECKOW W TEOMETPUYECKON MpOrpeccuid TOYKaMU KOOPJIWHATHOHM TUIOCKOCTH. JIMHEWHBIA W
AKCIIOHEHUUAIBHBIA POCT. CII0KHbBIE POLIEHTHI.

BoInyckHUK HAy4YUTCS:

* IOHUMATbh U UCTIOJIB30BATh SI3BIK MTOCIIEIOBATEIBHOCTEN (TEPMHUHBI, CAMBOJIMYECKHE 0003HAUCHHS);

* IPUMEHSATH (OPMYJIbI, CBI3aHHbBIE C apU(METHUECKON U TEOMETPUUYECKOM Mporpeccuei, u anmapar,
c(OpMHUPOBAHHBIN NIPU U3YUECHUH JPYTUX Pa3ieoB Kypca, K PelIeHUIO 33134, B TOM YHCIIe ¢ KOHTEKCTOM
U3 peasibHOM KU3HU.

BEPOATHOCTDb U CTATUCTHUKA (10 u)
OnmucaresibHasg CTATHCTHKA.



[IpencraBienue TaHHBIX B BUZE TaOnul, quarpamM, rpadpukoB. Ciaydaiinas n3mMeH4nBocTh. CTa-
TUCTHUYECKHE XapaKTepUCTHKU HaOopa JAaHHBIX: cpelnHee apupMeThyeckoe, MeAuaHa, HaubOosbliee U
HaMMEHbIIIee 3HaUeHus, pa3max. [IpeacraBienue o BBIOOPOYHOM UCCIIEOBAHUH.

BoinyckHMK Hay4yuTCsl HCIIOJIb30BAaTh MpPOCTEHIIMe CHocoObl MpeACTaBIE€HUS M aHajau3a
CTaTUCTUYECKUX JTAHHBIX.

Cay4yaiinble cOOBITHSI M BEPOSITHOCTD.

[lonatue o ciayyailHOM ONBITE M CiIydallHOM COOBITHH. YacToTa Ciy4ailHOTO COOBITHS.
CratucTHUeCKUN TOAXOA K TIOHSATHUIO BEPOATHOCTH. BEpOSTHOCTH TMPOTHUBOMOJIOKHBIX COOBITHH.
JlocToBepHbIE U HEBO3MOXKHBIE COOBITHs. PaBHOBO3MOXXHOCTH cOOBITHIL. Kiaccmueckoe orpenencHue
BEPOSITHOCTH.

BbINMyCKHUK HAYy4YUTCS HAXOJUTh OTHOCUTENIBHYIO YAaCTOTY M BEPOATHOCTh CIIyYailHOTO COOBITHS.

KomOunaTopuka.

Pemenne koMOMHATOPHBIX 3a7a4 nepedopoM BapuaHToB. KoMOMHATOpHOE MPAaBUIIO YMHOKEHHUS.
[TepectanoBku u pakTopual.

BbImycKHUK HayduTCsl pemiarb KOMOMHATOpHBIE 3a/a4d HAa HAXOXKIACHHWE YHUCla OOBEKTOB WIIH
KOMOWHAIHI.
I'EOMETPUA (130 u)

Harasinnast reomerpus.

Harnsnneie mpencraBienus o gurypax Ha IUIOCKOCTH: IpsiMas, OTPE30K, JydY, yrojl, JIOMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpYT. UeThIpeXyroJibHUK, NPSAMOYTOJIbHUK, KBaApar. TpeyroJbHUK, BUABI
TpeyroapHUKOB. [IpaBUibHBIE MHOTOYroJbHHKH. M300paxkeHue reomerpuueckux ¢uryp. Bzaumnoe
pacrojgoXeHue ABYX MPAMBIX, ABYX OKPYXHOCTEW, MPSAMOW M OKPYKHOCTHU. JlJIMHA OTpe3Ka, JOMaHOil.
IlepumeTrp MHOrOyrojipHuKa. EMuHUIEI u3MepeHMsl JUIMHBL. M3MepeHue IUIMHBI OTpe3Ka, MOCTPOECHHE
OTpe3Ka 3aaHHOM JyIuHbL. Buasl yrios. ['pagycHas mepa yria. MI3MepeHue u mocTpoeHue yrioB ¢ MOMO-
mplo TpancnopTtupa. IlonsTHe miomanu Gurypsl; enuHULB U3MepeHus Iuiomaau. Ilnomanp npsaMo-
yToJIbHUKA U TUIOHIab KBajapaTa. [IpubmmkenHoe usmepenue ruiomanei Gpuryp Ha kierdaroil Oymare.
PaBHoBenukue ¢purypsl. Harnsaaeie npeacTaBieHus: 0 MPOCTPAHCTBEHHBIX (urypax: KyO, mapaienent-
nej, Mpu3Ma, NMupamuaa, map, cdepa, KoHyc, muiauHAp. M3o0pakeHHWe NPOCTPAHCTBEHHBIX (uryp.
IIpumepsl  ceueHuii. MuororpanHuku. [IpaBwibHble  MHOrorpaHHuku. IIpumepsl  pasBepTok
MHOTOTPaHHUKOB, HWJIMHApA U KoHyca. [loHsTHEe 00beMma; enuHuUIbl o0bema. OObeM NPSIMOYTOJILHOTO
napauenenunena, kyoa. Iloustae o paBenctse ¢uryp. LlenTpanbHasi, oceBasi U 3epKajibHasi CAMMETPHUU.
N3o0pakeHre CUMMETPUYHBIX QUTYP.

BrinyckHuK HayuuTes:

* paclio3HaBaTh Ha YepTeXkaX, PHUCYHKAX, MOJEISIX M B OKPYXAIOUIEM MHUpPE IUIOCKHE U
IPOCTPAHCTBEHHBIE T€OMETPUIECKHUEe QUTYPHI;

* pacmio3HaBaTh pPa3BEPTKH KyOa, MPSMOYTOJbHOIO Mapajliesenumea, MpaBUIbHOW MHpPaMUBbI,
LWIMHIPA U KOHYCA;

* CTPOUTH Pa3BEPTKU KyOa U MPSMOYTOJIBLHOTO MapalljiesieuIena;

* OMpEAEIATh MO0 JUHEHHBIM pazMepaM pa3BEPTKU (PUTYpHl JTUHEWHBIE pa3Mephl camoil (GUrypsl, u
Hao0opoT;

* BBIYUCIIATE 00BEM PSIMOYTOJILHOTO Mapajuiesienunesa.

I'eomerpuueckne Gurypbl.

ITpsimble 1 yribl. Touka, npsmas, MI0CKOCTb. OTpe30K, ayd. Yroia. Buas! yrios. BepTukanbHele
U CMexXHbIe yIibl. buccekrpuca yrina. [lapamnensHele n nepecekatonmecs npsimsle. llepnennukynspHbie
npsiMble. Teopemsbl 0 apauIeIbHOCTH U MEPIEHANKYIISIPHOCTH NpAMbIX. [lepneHanKysp u HaKJIOHHas K
npssimoid. CepenvHHBIM NEPHEHIUKYIAp K OTpe3Ky. ['eomerpuyeckoe Mecto Touek. (CBoiicTBa
OUCCeKTpUCHl yIJIa M CEpeAMHHOr0 NEepIeHAMKYNIsIpa K OTpe3Ky. TpeyroiabHuk. BbicoTa, menuana,
OuccekTpuca, CpefHss JUHHUS TpeyroibHUKA. PaBHOOeApeHHbIE M PaBHOCTOPOHHUE TPEYTOJIbHUKH;
CBOWCTBA M MPU3HAKU paBHOOEAPEHHOTO TpeyrojabHUKa. [Ipu3Haku paBeHCTBA TPEeyroabHUKOB. HepaBeH-
CTBO TpeyroibHUKa. COOTHOHIEHUS MEXIy CTOPOHAMM W YyINIaMH TpeyrojbHHkKa. Cymma yrIJioB
TpeyroipHUKa. BHemnue yrisl TpeyronsHuka. Teopema @aneca. [Togobue TpeyroiapHukoB. [IpusHaku
nogoOust TpeyronbHUKoOB. Teopema Iludaropa. CuHyc, KOCHHYC, TaHT€HC, KOTAaHT€HC OCTpPOTO yTJa
IPSIMOYTOJIBHOTO TpeyrosibHUKa U yrioB oT 0 no 180°; mpuBeneHue k octpoMmy yriy. Pemenue npsmo-
YTOJBHBIX TPEYTroJIbHUKOB. OCHOBHOE TPUIOHOMETPUYECKOE TOXAECCTBO. POpPMYJIbI, CBSI3BIBAIOIINE
CHUHYC, KOCHUHYC, TAHI'€HC, KOTAHI'€HC OJHOIO0 M TOrO € yria. PelieHue TpeyrolbHHUKOB: Teopema
KOCHHYCOB M TeOpeMa CHHYCOB. 3aMeyaTellbHble TOYKM TPEYrOJIbHUKA. YeThIpeXyroybHUK.



[TapannenorpaMm, ero cBoicTBa U Mpu3Haku. [IpsMOyroapHUK, KBaIpatT, poMO, UX CBOICTBA U MPU3HAKH.
Tpamenus, cpenHsas aMHMUA Tpaneuud. MHOTOYroOJIBHUK. Belmykible MHOroyroiapHuku. Cymma yrioB
BBIIYKJIOTO MHOTOYTrojibHUKa. IIpaBunbHble MHOroyrosbHMKM. OKpyXHOCTH U Kpyr. Jlyra, xopna.
Cektop, cerMeHT. LleHTpanbHBIM yTroj, BOMCAaHHBIA YroJ; BEJIMYMHA BOMCAHHOTO yria. B3auMmHoe
pacrosoXkeHue IpsIMOi U OKPY>KHOCTH, IBYX OKpyxHocTel. KacarenpHast u cekyliast K OKpy>KHOCTH, X
CBOMCTBAa. BrycaHHBIE M ONUCAHHBIE MHOTOYrOJIbHUKH. OKpY)KHOCTb, BIMCaHHAas B TPEYTOJIBHHK, H
OKpPYHOCTb, ONMCAaHHAs OKOJO TPEYrojbHUKA. BrucaHHbIE M ONUCAHHBIE OKPYKHOCTHU MPABUIBHOIO
MHOroyrojpHuka. ['eomerpuueckue npeodpazoBanus. [lonstue o paBeHctBe ¢uryp. [lonarue o nBu-
KEHHUHU: OceBasi M IEHTpajbHas CUMMETpPUH, MapajuleNbHbIN MepeHoc, moBopoT. IloHsaTne o momoOuu
¢uryp u romoretuu. [locTpoeHus ¢ momoubo LUPKyYIs U TUHEHKH. OCHOBHBIE 3a7jaud HA NTOCTPOEHUE:
JIEJIEHNE OTpe3Ka IOI0JIaM; MOCTPOEHUE yTIJla, paBHOIO JAHHOMY; IIOCTPOCHHE TPEYTOJIbHHKA IO TPEM
CTOpPOHaM; IOCTPOECHUE MEPHEHAUKYJIApa K MPsIMOM; MOCTpOeHHE OMCCEKTPUCHI yIJia; NeJIEHHE OTpe3Ka
Ha 7 paBHBIX yacTeil. Pemenue 3a1a4 Ha BEIYHUCIEHHE, JOKA3aTEIbCTBO U MIOCTPOEHUE C UCIIOJIb30BAHUEM
CBOWCTB M3YUYEHHBIX QUTYP.

BrinyckHuK HayuuTes:

* II0JIB30BATHCA SI3BIKOM T'€OMETPHUU I OITUCAHMSI IIPEIMETOB OKPY’KAIOIIEro MApa U UX B3aUMHOTO
pacroI0XKEHUS;

* pacrio3HaBaThb W M300pakaTh Ha dYepTekaX U PHUCYHKAX TIeOMETpUuYecKue QUrypsl M HX
KOH(UTyparuu;

* HaXO/UTh 3HAYEHHUs JUIMH JIMHEWHBIX JIEMEHTOB (PUIYp M UX OTHOLIEHHUS, FPAJAyCHYIO MEpY YIJIOB
ot 0 1o 180°, mpumeHnsist onpeeneHus, CBOMCTBA U MPU3HAKU (QUTYP U UX JIEMEHTOB, OTHOLICHUs HUryp
(paBeHCTBO, MO00ME, CHMMETPHUH, TIOBOPOT, MapajlIeIbHbIN TIEPEHOC);

* OIIEPUPOBATH C HAYaJbHBIMU MOHITUAMHU TPUTOHOMETPUU U BBINOJIHSTH 3JIEMEHTApHbIE ONEepalu
HaJl (PYHKIMSAMHU YIJIOB;

* pemaTh 3aJauyd Ha JI0Ka3aTeJIbCTBO, OMHMPAsCh HAa W3yYEHHBIE CBOMCTBA (PUTYp M OTHOLICHHUN
MEXly HUIMH U IPUMEHSAS U3Y4YCHHbIE METOBI JOKA3ATECIbCTB;

* pelaTth HECJOXKHBIE 3aJaud Ha IMOCTPOEHHUE, IPUMEHSsS OCHOBHBIE AJITOPUTMBI IOCTPOEHHUS C
MIOMOUIBIO LIUPKYJIS U IUHEUKHY;

* pemark IpocTeiiye IIaHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

H3mepenue reoMeTpu4ecKUX BeJIHYHH.

Jnna otpeska. PaccrosHue OoT TOYKM A0 mIpsAMOU. PaccrosHue Mexny mnapaiiesbHbIMU IIps-
MpiMH.  Ilepumerp MHOroyronbHuka. JIMHAa OKPY)KHOCTH, YHUCJIO J; JIMHA JOYTM OKPYXXHOCTH.
I'pagycHas mepa yria, COOTBETCTBHE MEXAY BEIMUMHOW LEHTPAIBHOTO YyIVIa M JUIMHOW JAyIH
okpyxHocTu.  [loHATHe miomanu riockux ¢uryp. PaBHOCOCTaBICHHbIE M pPaBHOBEIMKHE (UTYPHI.
[Tnomanp npsMoyroapHuka. [lnomanyu napamuienorpaMma, TpeyrojibHuka U Tpaneuuu. [lnomans MHOTO-
yronpHukKa. [Tnomans kpyra n miuomane cekropa. COOTHOIIEHHE MEXy IUIOMAIIMHU HOJOOHBIX QUryp.
Pemenue 3a1a4 Ha BBIYMCICHUE M JJOKA3aTEIbCTBO C UCTIOIb30BAHUEM M3YUEHHBIX (POPMYIL.

BbIlTyCKHUK Hay4duTCS:

* HCII0JIb30BATh CBOMCTBA U3MEPEHHUS JUIMH, IUIOUIA/IeN U YIJIOB IIPU PELIEHUHU 3a/1a4d Ha HaXOKICHHE
JUIMHBI OTPE3Ka, JJIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPYKHOCTH, TPaJyCHOU MEpHI yIIIa;

* BBIYMCIIATD IUIOUIAN TPEYTOJIbHUKOB, MPSMOYTOJbHUKOB, IapajuIeIOrPaMMOB, Tpalelui, Kpyros
U CEKTOPOB;

* BBIYMCIIATD AJIMHY OKPY’KHOCTH, JJIMHY JYTH OKPY>KHOCTH;

* BBIYMCIIATh JUIMHBl JIMHEWHBIX JIEMEHTOB (UIYyp M MX YIJbl, HCHOJIB3YyS (DOPMYJIBl JUIMHBI
OKPY>KHOCTH U JUIMHBI AYTH OKPY>KHOCTH, (POpMYJIBI TUTOIIAzeH puryp;

* pelaTh 3a/1a4uy Ha JI0Ka3aTeJIbCTBO C MCIOJIb30BaHHEM (DOPMYJT AJTMHBI OKPYKHOCTH U JUIMHBI TYTH
OKpY’KHOCTH, (popMyJI TuIoImaaen puryp;

* pelaTh NPakTUYECKUe 3a/1a4l, CBSA3aHHbIE C HAXOKICHUEM F€OMETPUUECKUX BEIUYHMH (UCIOIb3Ys
pY HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUYECKHE CPEJICTBA).

Koopaunartsl.

VYpaBHenue npsmoi. KoopamuaTtel cepenunsl oTpe3ka. Dopmyiia pacCTOSHUS MEXIY IBYMS
TOYKAMH IIJIOCKOCTHU. Y paBHEHUE OKPY>KHOCTH.

BrinyckHuK HayuuTes:

* BBIYUCIIATh UIMHY OTPE3Ka MO KOOPAMHATAM €ro KOHIIOB; BBIYMCIIATH KOOPIWHATBI CEPEIUHBI
OTpE3Ka;

* HCIIOJIB30BATh KOOPAUHATHBIN METOJ, U1l U3yYEHHUs] CBOMCTB MPSIMBIX U OKPY>KHOCTEH.



BekTopsl.

JlnuHa (Momynb) BekTopa. PaBeHcTBO BekTOopoB. KomnmHeapusie BekTophl. KoopanHaTel BeKTOpA.
YMHOXEHHE BEKTOpa Ha YHUCIIO, CyMMa BEKTOPOB, PA3JIOKEHHME BEKTOpA IO JBYM HEKOJUIMHEApHbIM
BekTOpaM. CKalsipHOE MPOU3BEICHUE BEKTOPOB.

BrinyckHuK Hay4uTes:

* OIIEPUPOBATh C BEKTOPAMM: HAXOAUTh CYMMY MW Pa3HOCTb JBYX BEKTOpPOB, 3aJaHHBIX
FE€OMETPUUYECKH, HAXOAUTh BEKTOP, PaBHBIM ITPOU3BENECHUIO 3aJaHHOT0 BEKTOpA Ha YUCIIO;

* HAXOAWTh JJI1 BEKTOPOB, 3aJaHHBIX KOOPJIWHATAMHU: JJIMHY BEKTOpa, KOOPAWMHATBI CYMMBbI WU
pPasHOCTH JBYX U 0ojee BEKTOPOB, KOOPIMHATHI MPOU3BEICHUS BEKTOpAa HA YHCIO, MPUMEHSAA IpH
HEOOXOMMOCTH COYETATENbHBIH, IEPEMECTUTENBHBIN U pacipee/InTENbHbIN 3aKOHBI;

* BBIYUCIIATD CKAJSIPHOE IPOM3BEACHHME BEKTOPOB, HAXOAMTHb Yol MEXAY BEKTOpaMH,
YCTaHABIUBAThH MEPIEHIUKYISIPHOCTD MPSAMBIX.

JIOTUKA M1 MHOYKECTBA (5 u)
TeOpeTHKO-MHO)KeCTBeHHbIe IMMOHATHUAA.

MHOXecTBO, 3JIEMEHT MHOXXECTBA. 3aJaHMEe MHOXECTB IIEPEUUCICHHEM  HJIEMEHTOB,
XapaKTepUCTHUECKUM CBOMCTBOM. CTaHJapTHBIE 0003HAYECHHUS YHCIOBBIX MHOXeCTB. [lycToe MHOXKeCTBO
u ero obo3zHaueHue. llogmHoxkecTBOo. OObBeAMHEHHE M IepecedeHne MHoXkecTB.  MiumocTparus
OTHOIIIEHUN MEXy MHOXKECTBAMHU C IMOMOIIIbIO AuarpamMm Ditnepa — Benna.

DJIeMeHTbI JIOTUKH.

Onpenenenve. AkcMoMbl U Teopembl. JlokazarenbcTBo. JlokazaTesnbcTBO OT HpOTHBHOTO. Teo-
pema, obOpatHas paaHHOW. Ilpumep u koHTpnpumep. [loHSATHE O paBHOCWIBHOCTH, CJEIOBaHMUH,
YHOTpeOICHHE JTOTHYECKUX CBSI30K, eCiu Mo 68 MOM U MOAbKO 8 MOM Cydde, TOTUIECKUEe CBA3KH U, UL

MATEMATHUKA B UICTOPUYECKOM PA3BUTHUU

HcTopus popmupoBaHus MOHITUS YKCIa: HATypaJlbHbIE YHCIIa, JPOOH, HENOCTATOUHOCTh PALUO-
HaJIbHBIX YUCEII U1 TEOMETPUUECKUX U3MEPEHU, NppallMOHaIbHbIe ynciia. CTapuHHBIE CUCTEMBI 3alIMCH
ymucen. J{pobu B BaBunone, Erunre, Pume. OTkpbiTHE necaTHUHBIX apoOeil. CTapuHHBIE CUCTEMBI MEp.
Hecartuunple apoOM W MeTpuyeckas cucrema Mep. [losBieHue oTpHUIATENbHBIX uMcen U Hyisd. JL
Marnuukuii. JI. Ditnep. 3apoxxneHue anredpsl B Heipax apudmeruku. An-Xopesmu. Poxaenne OykBeH-
Hoi cuMBoiMkH. I1. @epma, @. Buer, P. Jlekapt. Hcropus Bompoca 0 HaxoxaAeHUH (BopMysl KOpHEH
anreOpanvdecKux ypaBHEHUH, HEPA3PEITUMOCTh B paJIMKaJIax YpaBHEHHM CTENeHH, Oobmiel yeTbipex. H.
Tapranes, x. Kapnano, H. X. AGens, 3. I'anya. M3o00pereHne MeToja KOOPAMHAT, MO3BOJISIOIIETO
MEPEBOJUTH FeoMeTpUUecKkre 00beKThl Ha A3bIK anreOpsl. P. Jlekapt u I1. depma. [lpumepsl paznudHbIX
CHCTEM KOOpIHMHAT Ha IIockocTu. 3anava Jleonapno Iluzanckoro (®Pubonayum) o KpoJjHKax, 4yucia
®ubonauyn. 3a7ada o0 MAXMaTHOW Jocke. VCTOKM TEopuu BEPOSTHOCTEH: CTPaxoBOE JENO, a3apTHHIC
urpel. II. ®epma u b. Ilackane. S. bepnymmu. A. H. Konmoropos. OT 3emiieMepusi K T€OMETpHUH.
[Tugarop u ero mkona. danec. Apxumen. IloctpoeHne npaBUIBHBIX MHOTOYTOJIBHUKOB. TpuceKius
yria. KBagpatypa kpyra. YnBoenue ky6a. Mctopus umcna a. 3onotoe ceuenue. «Havana» EBkiamna. JI.
Oiinep. H. U. JlobaueBckuii. ctopus nsroro mocrynara. Codu3msbl, mapagoKChI.

Pe3epe epemenu — 15 u
OcHOBHbIE HANIPaBJIEHUs] KOPPEKIIMOHHO-Pa3BUBalolleld padoThl ¢ yuanmumucs, nmeromuvu OB3.

XapakTepHbIMH 0OcoOeHHOCTsIMM yuamuxcss ¢ OB3  sBISAIOTCS HEAOCTATOYHOCTh BHHMMAHWUS,
TUIIEPAKTUBHOCTh, CHW)KCHHE ITAMSTH, 3aMEIJICHHBI TEMII MBICIMTEIBHON NEATEIbHOCTH, TPYIHOCTH
perymauuyd  noseneHuss. OJHAKO CTUMYJSLMS —JEATEIBHOCTH ATHX y4YalllMXcs, OKa3aHUE UM
CBOEBPEMEHHOI MMOMOIIH MO3BOJISIET BBIJIEIUTh Y HUX 30HY OJvpkaiiiero pazButus. [loatomy yuamuecs
¢ OB3, npu co31aHuM UM OIpe/IeIeHHBIX 00pa30BaTENbHBIX YCIOBUM, CIOCOOHBI OBJIA/IETh MPOTrPaMMOii
OCHOBHOI1 00111€00pa30BaTeNIbHOM MIKOJIBI U B OOJIBIIMHCTBE CITy4yaeB MPOAOKUTH 00pa3oBaHUeE.
OcHoBHbBIE HANIPABJICHHS] KOPPEKIIMOHHOK pPadoThI:

1. moBbIIIEHHE YPOBHS MO3HABATEILHON aKTUBHOCTH;
. pa3BUTHE CIIOCOOHOCTU K OCO3HAHHOM PEryJIsiiK TPYAOBOM JesITeIbHOCTH;
. Pa3BUTHE 3PUTEIILHOIO BOCIIPUATHSA U Y3HABAHUS;
pa3BUTHE IPOCTPAHCTBEHHBIX NPEJCTABICHUN U OPUEHTALINN;
Pa3BUTHE OCHOBHBIX MBICIUTENBHBIX ONEPALIAN;
pa3BUTHE HAIJISITHO-00PAa3HOTO U CIIOBECHO-JIOTHYECKOTO MBIIUICHUS;
KOPPEKITHs HAPYIICHU SMOIMOHAIBHO-TMIHOCTHOM Cephl;
. oboraieHue cioBaps;
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9. KOppPEKIUs UHAUBHUIYATbHBIX TPOOEIIOB B 3HAHUSAX, YMEHHSIX, HABBIKAX.
CoaeprxaHue MporpaMMbl HANPaBJIeHO HA pellleHHe CJIeYIOIMNX KOPPeKIHOHHbIX 3a/1a4:
-TIPOJIOJDKUTH (POPMUPOBATH TTO3HABATEILHBIE HHTEPECHI YUAIIUXCS M UX caM0o00pa30oBaTelIbHbIC HABBIKH;
- Cco3/laTh YCJOBUS [UISl Pa3BUTHUS ydallerocss B CBOEM II€PCOHAJIBHOM TEMIIe, HCXOIs W3 €ro
00pa3oBaTeNbHBIX CIIOCOOHOCTEN 1 HHTEPECOB;
-ipuoOpecTr (MOCTUTHYTH) YYaIIMMCS YPOBHS OOpa30BaHHOCTH, COOTBETCTBYIOIIETO €ro JIMYHOMY
MOTEHIIMATY U 00ECTICUHNBAIOIIEr0 BOZMOKHOCTh MPOIOJDKEHUST 00pa30BaHUS U JAIIBHEUIIIETO PA3BUTHS,

BaxneimmmM ycioBueM TOCTpoeHHS ydeOHoro mporecca mist ydammxcs ¢ OB3, sBmsercs
JOCTYITHOCTh, YTO JOCTHTAeTCs BBIICICHHEM B KaXKJIOM TeMe IIaBHOrO, AuddepeHnuanueii marepuana,
MHOTOKPATHOTO TIOBTOPEHHUs MPONIEHHOrO MaTepuana, BBIIOJHEHHE 3aJaHuil 10  aJIrOpuTMYy,
JTUKBUIAIMS TPOOEIIOB.

MareMaThueckiii MaTepuajg 3aHMMaeT Ba)XKHOE MECTO B OOydYeHHMHM IIKoJbHUMKA. Ha ypokax
TEOMETPHUH yYallhecs y4arcs paclo3HaBaTh reOMETpUYecKre (DUTyphI, Tella Ha MOJIENSIX, PUCYHKaX,
yeprexax. Omnpenensitb QopMmy peanbHbIX mpeaMeroB. OHHM 3HAKOMSTCS CO CBOMCTBaMH (QUTYD,
OBJIAJICBAIOT DJIEMEHTAPHBIMHU TpaQUUECKUMU yMEHHUSIMH, TMPHUEMaMU MPUMEHEHUS W3MEPHUTEIbHBIX U
YEpTEKHBIX MHCTPYMEHTOB, MPUOOPETAIOT MPAKTUYECKUE YMEHUS B PEHICHUU 3a/lad U3MEPUTEIHHOTO U
BBIYHCIUTEIFHOTO XapaKTepa.

Ha ypoxax anreOpsl yuarmiuecst yuaTcsi pacrio3HaBaTh IpaduKHU Ha pUCYHKaX, YepTEeKax, YEPTUTh
WX Ha KOOPAWMHATHON TMIOocKOoCcTH. OHU 3HAKOMSTCS CO CBOWCTBaMU (DYHKIIMH, OBIAJCBAIOT
AJIEMEHTapHBIMU BBIUYMCIUTEIBHBIMU MPUEMAMU, MPUOOPETAIOT MPAKTUYECKHUE YMEHHS B PEICHUH 3a/1a4
AHATUTUYECKOTO U BBIYUCIUTEIHLHOTO XapaKTepa.

B mpomecce oOydeHus yaemsieTcss BHUMaHUE CIIOBapHOW paboTe, B Ipolecce KOTOpOu
YCBAUBAIOTCSL CIEIUAIBHBIE TEPMUHBI, YTOUYHSIOTCS 3HAYCHHS UMEIOMIMXCS y YYallluXCsl TOHATUH W
omnpezeneHuil. Yyaimuecs pa3BUBAIOT MaMATh IyTeM YCBOGHHUS M MHOTOKPATHOTO IOBTOPEHUS
ONPEACIICHUI, TIOHATHIA.

K ocHOBHBIM MeTOnaMm, MpUMEHSEMbIM Ha YpOKaxX OTHOCSTCs: Oecena, OOBsSCHEHHE, pacckas,
yOpaXHeHHs! (TPEHUPOBOYHBIC, M0 MIA0JIOHY, CAMOCTOSTENbHBIE), METOJ HAONIOJACHUS, TUIAKTHIECKUE
UTPHI.

CopepxaHne Kypca Mo CpaBHEHHUIO C TPATUIIMOHHBIM MEPECMOTPEHO TaKUM 00pa3oM, 4TOOBI OHO
ObUIO aJIeKBaTHO OCOOEHHOCTAM BOCHPUATHUS JaHHOM KaTeropuu IIKOJBHUKOB. OObeM H3ydaeMoro
MaTepuana B IeJIOM MEHbBIIE, YeM B TPATUIIMOHHOM KypCe, YTO TO3BOJISET MPHUHITH HEOBICTPHIN TeMIT
MPOABUKEHUS B 00YUEHHH.

Iean o0yyenuss MaTeMaTHKH 1J1s ydamuxcs ¢ OB3:
1) BBeaeHHE TEPMUHOJIOTUU U OTPAbOTKA YMEHHUS €€ TPAaMOTHOTO HCIIOIb30BaHMUS;
2) pa3BHUTHE HABHIKOB M300paKeHUs TUIAHUMETPUUYECKUX (UTYP M MPOCTEHINNX TeOMETPUUYECKUX

KoH(purypamus;

3) COBEpIICHCTBOBAaHWE HABBHIKOB MPHMEHEHHUS CBONCTB T'€OMETPUYECKUX (PUTYp KaK OMOPHI MpHU
pelleHny 3aj1ay;
4)  <¢dopMupoBaHHE YMEHHS peEUICHHs 3a7ad Ha BBIYHCICHHE TEOMETPUYECKHX BEIUYHH C

MIPUMEHEHUEM U3YUYEHHBIX CBOUCTB (GUTYp U GOpMYT;

5) pa3BHUTHE MPOCTPAHCTBEHHBIX MPEACTABICHUI 1 U300pa3UTENbHBIX YMEHHI, OCBOCHUE OCHOBHBIX

($akToOB U METOJIOB TUIAHUMETPHUH, 3HAKOMCTBO C MPOCTEHIIMMH MPOCTPAHCTBEHHBIMU TEIAMU U

UX CBOMCTBaMU. BBEJACHHE TEPMHUHOJIOTHH U OTPAOOTKA YMEHHS €€ TPAMOTHOTO UCTIOIh30BAHMUS;

6) pa3BUTHE HABBIKOB M300paxkeHus1 TpaduKOB pa3IMIHBIX GYHKIUNA Ha KOOPJAUHATHOM TIJIOCKOCTH;
7) COBEpIIECHCTBOBAHKME HABBIKOB IMPUMEHEHUS CBOMCTB (PYHKIIMI KaK OMOPHI P PEIICHUU 3a]1aY;
8) ¢dopmupoBaHHe yMEHHsI pEIIeHUs TEKCTOBBIX 3aja4, ypaBHEHUII;
9) dopmupoBaHNE BHIYUCIUTEIBHBIX HABBIKOB, HABBIKOB OBICTPOTO CUETA.
3amauyu o0yueHHsI MAaTEMATHKHU B KJiacce 1uis yyamuxcesa ¢ OB3:
1) pa3BuTHE y ydYalIuXcs OCHOBHBIX MBICIUTENBHBIX ONEpanuil (aHaau3, CHHTE3, CpPaBHEHHE,
000011eHME);
2) HOpMalM3alus B3aUMOCBS3U JACSITEIIBHOCTU C PEUbIO;
3) dopmupoBaHHE TPHUEMOB YMCTBEHHOW paOOTHI (aHAIW3 HCXOMHBIX JAHHBIX, TUTAHUPOBAHHE

JEeSTEIbHOCTH, OCYIIECTBIICHUE TIOATAITHOTO U UTOTOBOT'O CAMOKOHTPOJIS);

4) pa3BUTHE peUH, YMEHHSI HCIIOJIb30BATh MPH MEPECKA3e COOTBETCTBYIOIIYIO TEPMHUHOJIOTHIO;
5) pasButHe 00IIeyuYeOHBIX YMEHHUI U HABBIKOB.
®opMbI 1 METOIbI OPTraHU3AIUU Y4eOHOI0 npouecca:



- UH/IMBUyaJIbHbIE, TPYIIIIOBBIC, HHAUBUYATbHO-TPYIIIOBbIE, (POHTAIBHEIE,

- 00BACHUTENBHO-WILIIOCTPATUBHBIHN, PENPOAYKTUBHBIHN, YaCTHUYHO-TIOMCKOBBIH.

DopMBbI KOHTPOJIA:

CamocrosiTenpbHass paboTa, KOHTpOJIbHas pabora, pabora mo kaproukam. [IpomexyTodHas aTTecTamus

POBOAUTCA B (POPME TECTOB, KOHTPOJIBHBIX U CAMOCTOSITENIbHBIX PaloT.

III.TemaTuyeckoe NJIaHUPOBAHUE C ONpe/Ie/iIeHHEeM OCHOBHbBIX BU/I0B
Y4eOHO# 1eATeJIbHOCTH

OcHoBHOE COACPIKaAaHHUE 110 TEeMaM

XapakTeprucTHKA OCHOBHBIX BU/I0B
AeSITeJIbHOCTH 00y4aomuXcs
(Ha ypoBHe y4eOHBbIX JIeHCTBHI)

MartemaTuka 5-6 kjaacc (140 u)

1. HarypaabHble yncaa (40 u)

Harypanenbeiii psan. [lecatnyHas cucTeMa CUUCICHUS.
ApudmeTrnueckue  OEHCTBUSL C  HATypaJbHBIMH
yrcnamu. CBoiicTBa apuMETHUECKUX ACUCTBUIA.
[loHsiTHE O CTENEeHM C HATypaJbHBIM II0KAa3aTEJIEM.
KBanpar u ky6 uucna.

UucroBble BBIpaXXEHMs, 3HAYEHUE YHUCIOBOTO BBIpaA-
s)keHus. [lopsaok NeCTBHI B YMCIOBBIX BBIPAKEHUAX,
HCIIOJb30BaHUE CKOOOK. PellleHMe TEKCTOBBIX 3ajad
apupMETHIECKUMH criocoOamu. JlenuTenn u KpaTHBIE.
Haubonpmmii oOImuii AeanTeNb, HaUMEHBIIEe O0O0Iee
kpatHoe. CBoiicTBa nenmumoctu. [Ipu3Haku nenmMocTu
Ha 2, 3, 5, 9, 10. IIpocteie u cocTaBHble uuciaa. Pa3-
JIO)KEHWE HATypaJIbHOTO 4YHCIA Ha TMPOCThIE MHO-
JKuTenau. [lemeHue ¢ ocTaTKoM.

OnucbIBaTh CBOKCTBA HATYPAJIBHOTO PAJIA.
UYurath U 3anucbiBaTh  HaTypajbHbIE
4HCla, CPABHUBATh U YIIOPSAA0YNBATH HX.
BbInoaHATH BBIYKCIEHUS C HATypaJbHBIMU
YUCJIaMU; BBIYMCIIATH 3HAYECHUS CTEIICHEN.
DopMyIMpPOBATH CBOICTBa apudme-
TUYECKUX [JICWCTBUM, 3aIlMChIBaTh HX C
MOMOIIbI0 OYKB, NpeoOpazoBbIBaTh Ha MX
OCHOBE YHCJIOBBIE BBIPAXKECHUSI.
AHATU3UPOBATH U OCMBICJIMBATH TEKCT 3a-
nayv,  nepegopMyJIMpOBaTHL  YCIOBHE,
H3BJIEeKATh HEOOXoaAuMylo HH(pOpMaIHIo,
MOJAEJIHPOBATH YCIOBUE C IIOMOIIBIO CXEM,
PUCYHKOB, pEalbHBIX IMPEAMETOB; CTPOUTH
JIOTHUYECKYO LENOYKY paccyXJIeHHH;
KPUTUYECKH OL€eHMBATh [TOJYYEHHBII OTBET,
OCYHIECTBJATH CaMOKOHTpPOJIb, IPOBEPSs
OTBET Ha COOTBETCTBHE YCIIOBUIO.
DopMyJIMPOBATH ONPEACICHUS JEIUTENS U
KpaTHOTO, MPOCTOTO YHCIA M COCTAaBHOI'O
YHCla, CBOMCTBA U MPU3HAKU JE€ITUMOCTH.
Jloka3pIBATh U ONPOBEPraTh C MOMOIIBIO
KOHTPIPUMEPOB YTBEPKACHUSA O ACIUMOCTU
yrucen. KrnaccudumupoBaTh HaTypalbHbIE
ymclia (YeTHbIE U HEYETHBIE, 10 OCTaTKaM OT
Jle7ieHust Ha 3 | T. 10.).

HccaenoBarb  npocTedIIMe  YHUCIOBBIE
3aKOHOMEPHOCTH, TPOBOAWTH  YHUCJIOBbBIE
AKCIEPUMEHTHI (B TOM YMCJIE C MCIOJIb30Ba-
HUEM KaJIbKYJISITOpa, KOMIIBIOTEPA).

2. Jpodwu (40 u)

OObikHOBEHHBIE poOu. OCHOBHOE CBOWCTBO IpOOH.
CpaBHeHHe OOBIKHOBEHHBIX Ipobeit. ApupmeTnyeckue
JIeWCTBUSI C OOBIKHOBEHHBIMH Jpo0siMu. Haxoxxnenue
YacTH OT LEJIOTO U LIEJIOTo IO €ro yacTu. Jlecsatudnble
JIpoOwu. CpaBHeHnHe JECATUYHBIX npo0eit.
Apudmernueckue AeHCTBUS C JECATUIHBIMU JIPOOSIMH.
[IpenacraBnenne  AecATHYHOW  JpoOM B BHUIE
OOBIKHOBEHHOH JpOOH M OOBIKHOBEHHOM B BHJIE JeCs-
trnuHOM. OTHOWEHNe. [Iponopius; OCHOBHOE CBOMCTBO
nponopuud. IIpoleHTh; HaxOoXJIeHHE MPOLEHTOB OT
BEJIMYMHBI U BEJIMYMHBI TI0 €€ TIPOIICHTaM; BBIpa)KCHUE
OTHOIICHHS B TNpOLEHTax. PerieHne TEKCTOBBIX 3a/1ad
apu(MeTHYeCcKUMH crnoco0aMu.

MogaeanpoBaTh B rpaduyecKoi,
npeaMeTHoW ¢GopMe MOHATUS M CBOMCTBA,
CBA3aHHBIE C TOHSATHEM OOBIKHOBEHHOM

IpooH.
DopmMyJIMPOBATh, 3alMChIBATH c
NOMOIIBI0  OYKB ~ OCHOBHOE  CBOWCTBO

OOBIKHOBEHHOU JIpo0OH, TpaBmUiia JEHCTBUN C
OOBIKHOBEHHBIMU JAPOOSIMHU.
IIpeoGpa3oBbIBaTh OOBIKHOBEHHBIE JPOOH,
CpaBHHBATH u yIOPSI0YUBATH HX.
BbLINOJHATL BBIYHCIEHUS € OOBIKHOBEH-
HBIMU JIPOOSIMH.

YUnuTaTh U 3aNMCHIBATH JICCATUIHBIC JTPOOH.




IIpencraBiasiTh OOBIKHOBEHHBIC JpOOH B
BUJIC NECATHYHBIX M JICCATHYHBIC B BHJIE
OOBIKHOBEHHBIX; HAXOAUTh  JCCSITHYHBIC
MpUOIIKEHUST OOBIKHOBEHHBIX IPOOEH.

CpaBHUBATH u YHOPS/104YUBATH
JIECSITUYHBIE Jpoowu. BrinoaHaTs
BBIYUCIICHUS C JICCITHYHBIME JPOOSMHU.

Hcnoab3oBaTh SKBHUBAJICHTHEIE

MPEJICTAaBICHUS JPOOHBIX YHCET TMPU UX
CPaBHEHMHU, IIPU BHIYUCIICHUSX.

BbINOJIHATH TPUKHUIKY W OICHKY B XOE
BBIYMCIICHUM.

OO0BsICHATD, 4TO TaKkoe IIPOLICHT.
IIpencraBisiTh NPOIEHTHI B BUAE Apodei u
JIpoOu B BUJIC TIPOIICHTOB.

OcymiecTBiasiTh TOUCK uHMOpMaruu (B
CMMU), coxepkaiieit faHHbIEC, BBIPaXKCHHBIC
B IPOLEHTaX, WHTEPIPETUPOBATh  UX.
I[IpuBoauTL  TPUMEPHI  HCIIOJIB30BAHHS
OTHOIICHUI Ha MPAKTHUKE.

Pemarp 3asaun Ha NpOLEHTHI U Jpodu (B
TOM 4YHCJIE 33/1a4d U3 PEaIbHOM MPaKTUKK),
UCTIOB3YS npu HEOOXOIUMOCTH
KaJIbKYJISITOP; UCTIOIb30BaTh OHATUSL OMHO-
WeHus U nponopyuy IpUA PEUICHNH 3a/1a4.
AHAJIM3UPOBATH U OCMBICJIMBATH TEKCT 3a-
naud, mnepedopmMyaupoBaTh  YCIOBUE,
U3BJIEKATh HEOOXOIUMYI HH(GOPMAIHIO,
MOJIEJMPOBATh YCJIOBHE C MOMOULIBIO CXEM,
PUCYHKOB, pEaJIbHbIX MPEIMETOB; CTPOUTH
JIOTHYECKYIO [EMOYKY paccyXICHHUI;
KPUTHYECKHU OLlEHUBATh NIOJyYEHHBINH OTBET,
OCYILIECTBJSATH CAMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBHE YCJIOBHUIO.
I[IpoBoAMTH HECIOXHBIC HWCCIICIOBAHUSI,
CBS3aHHBIC CO CBOICTBaMH APOOHBIX YHCEN,
OMHPASCh HAa YHUCIIOBBIE DKCIIEPUMEHTHI (B
TOM 4HCII€ C HCHOJb30BAaHUEM KallbKYyJIs-
TOpa, KOMITBIOTEPA).

3. PaumoHaJbLHBIE

yucaa (10 u)

ITonoxuTensHbIE M OTPULIATENIBHBIE YHUCIIA, MOYJIb
yucia. M3o0paxeHne 4yucea TOYKaMU KOOPAMHATHOMN
IIPSIMOM; TEeOMETpPUYECKass MHTEpIpeTanus MOAYJIs
qrcia. MHOXKECTBO LENBIX YKcel. MHOXKECTBO paluo-
HalbHbIX unced. CpaBHEHHE pPALMOHANBHBIX YHCEN.
Apudmernueckne  OeMCTBUA € palMOHAIbHBIMU
yrcnamu. CBoiicTBa apu(hMETHIECKUX JEHCTBUI.

IIpuBoauTh 1pPUMEPHl HMCHOJB30BaHUSA B
OKpYXaloIleM MHUpPE TMOJOXHUTEIbHBIX H
OTpULIATENLHBIX ~ 4YHcen  (TeMrepaTtypa,
BBIMIPBIII — IPOUTPHIII, BBIIIE — HUXKE
YPOBHS MOpS U T. I1.).

HN300paxxaTth  TOUKaMU  KOOPAMHATHOMU
IIPSIMOM TIOJIOKUTENIbHBIE U OTPULATEIIbHBIC
paloHaIbHbIE YNCIIA.

XapakTepu3oBaTb  MHOXKECTBO  IIE€JIBIX
41Cell, MHOXKECTBO PALIMOHAJIBHBIX YHMCEIL.
@®opmyJMpoOBaTh M 3alMCBIBATh  C
MOMOIIbI0 OYKB CBOMCTBAa JAEWCTBHMIA C
palMOHAIBHBIMU YMCIIAMH, NPUMEHATh IS
peoOpa30BaHus YUCIOBBIX BBIPAXKEHUH.
CpaBHuBaTH u YIOpPsi10YMBATh
palnyoHaJIbHbIE 4HCIIa, BBINOJIHATH




| BBIYHMCJICHHMA C pallMOHAJIbHBIMHU YK CJIAMM.

4. U3mepeHusi, npuOJIHKeHUs, OlIEHKH. 3aBUCHMOCTH MEKAY BeJuunHamu. (/0 u)

IIpuMmepsl 3aBUCUMOCTEN MEXAY BEIUYMHAMHU CKO-
poOCTb, BpeMs, PacCTOSHUE; MPOU3BOIUTEIBHOCTD,
BpeMs, paboTa; LieHa, KOJIUYECTBO, CTOUMOCTb U
op. Ilpedcmaenenue 3asucumocmeti 6 6ude (HOPMYyIL.
Boruncnenuss nmo ¢opmynaM. PemieHne TEKCTOBBIX
3a7ay apu(pMETUYECKUMHU CIIOCO0aMU

Beipaxars OJHM E€OUHHULIBI  HU3MEpPECHUS
BEJIMYMHBI B APYTHX €IMHHUIAX (METphl B
KHJIOMETpPax, MUHYTHI B Hacax u T. H.).
OKpyrasTh  HaTypaJbHbIE  YUCIA |
JECATUYHBIE TPOOU. BBIMOMHATS MPUKUAKY U
OLICHKY B XO/IC BBIYMCIICHUIA.
MoaenmpoBaTh HECJIOKHBIE 3aBUCHMOCTH C
TIOMOIIIBIO (POPMYJT; BBITIOJIHATD BHIYUCICHUS
o popmymnam.

Hcnonb30BaTh 3HAHUS O 3aBUCHMOCTSX
MEXIy BeJIMYMHAMH (CKOPOCTh, BpeMs,
paccrosiHue; paboTa, MPOU3BOIUTEIBHOCTD,
BpEMA U T. H.) npu pCeIC€HUN TCKCTOBBIX
3a/1a4.

5. DneMeHTBI aJTeOpHI (5 U)

Ucnons3zoBanne OykB mjis 00O3HAUCHHUS YUCEN, IS
3allUCH  CBOMCTB  apu(METHUEeCKUX  JICHCTBHIA.
bykBeHHbIE BbIpakeHUSI (BBIPAKEHUS C MEPEMEHHBI-
MH). YucnoBoe 3HaueHHE OYKBEHHOT'O BBIPAXKECHUS.
VYpaBHeHne, KOpeHb ypaBHeHUs. HaxoxaeHune Heus-
BECTHBIX KOMIIOHEHTOB apuU(METHYECKUX JEHCTBHA.
JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. IlocTpoeHne
TOYKHM II0 €€ KOOpAMHATaM, ONPEACIIEHUE KOOpAUHAT
TOYKH Ha IUIOCKOCTH.

Yutath ©  3anuchiBaTh  OyKBEHHBIE
BBIpa)KEHUS, COCTaBJIATh OyKBEHHbBIE
BBIPKEHUS 110 YCIIOBHUSM 3a]1a4.
BbruucasaTb YHCIIOBOE 3HA4YeHUE
OYKBEHHOTO BBIDQKEHHUS TIPH 3aJaHHBIX
3HAa4YEeHUAX OYKB.

CocTaBisiTb ypaBHEHHWS TI0  YCIOBHUSIM
3agad. Pemath mpocreifiine ypaBHEHHsS Ha
OCHOBE  3aBUCUMOCTEM  MEXAy KOMIIO-

HEHTaMH apUPMETUIECKUX JTECHCTBHA.
Crpouth Ha KOOPAMHATHOM IJIOCKOCTH

TOYKH U QUTYypel 1O  3aJaHHBIM
KOOpJMHATaM; OMNpedesiTb KOOPJAUHATHI
TOYEK.

6. OnucaresabHas craTucTtuka. BepositHocTh. KomounaTopuka. MHoxkecTBa. (5 u)

[IpencraBieHne NaHHBIX B BHJIE TAOJUIl, AHATPAMM.
[TonsiTne o cmy4aitHOM ombITe W coObITHH. [[ocTOBEp-
HOE€ M HEBO3MOXKHOE coObITHA. CpaBHEHHE IIIAHCOB.
Pemenne koMOMHATOPHBIX 3a7ady mepeOoOpoM Bapu-
AHTOB.

H3Baexkarp nHpopManuio u3 TabIUI U AUa-
rpaMM, BBINOJHATb  BBIYHUCICHHUS IO
TaOIMYHBIM JTAHHBIM, CPaBHUBATH
BEJIMYMHBI, HAXOAMTb HauOOJbIINE U
HaMMEHBIINE 3HAYCHUS U .

Bommosnsitb  cObop  umHpopManuu B
HECIIOKHBIX  CIy4YasXx, NpeACTABJISATH
nHGOpMaIMIO B BHJIEe Ta0IUIl U JUarpamm, B
TOM YHCJE€ C TIOMOIIBI0 KOMIIBIOTEPHBIX
IPOrpaMM.

IIpuBoaMTH NIpUMEPHI CIITy4aliHBIX COOBITHIM,
JIOCTOBEPHBIX U HEBO3MOXXHBIX COOBITHI.
CpaBHMBATBL IIAHCH HACTYIUICHHS COOBI-
TUH; CTPOUTH pEUYEBble KOHCTPYKLUU C
UCTIOJIb30BAaHUEM  CIIOBOCOUYCTAHMU 0Oo.see
8epOsAMHO, MALOBEPOSAMHO U JAP.
BbInoJIHATL TIepedop BCEX BO3MOMKHBIX
BapHAHTOB MJi IepecueTa OOBEKTOB WIH
KOMOWHAIMKA, BbIAEJSATh KOMOMHAIWH,
OTBEYAIOIIUE 33JAHHBIM YCIOBHSIM
[IpuBoANTL  TpUMEPHl  KOHEYHBIX U
OECKOHEUHBIX MHO>KECTB. Haxonuth
0o0beIMHEHNE M TepecedeHre KOHKPETHBIX
MHO>KECTB. [TpuBOIUTH IPUMEPBI




HECJIOKHBIX KJIaCCU(DUKAIMA U3 Pa3TUIHBIX
obnacrei YKU3ZHU. NnmoctpupoBaTh
TEOPETUKO-MHOKECTBCHHBIE ~ TIOHSTHS  C
MIOMONIBIO KPYTOB Dijiepa.

7. Harnsanasi reomerpust (25 u)

Harnsimaeie ipencTaBieHus 0 GUrypax Ha TUIOCKOCTH:

npsimasl, OTpPE30K, Iyd, yroil, JIOMaHas,
MHOTOYTOJIbHUK, IIPABUJIBHBIN MHOTOYTOJIbHUK,
OKPYHOCTBb, KpYT. YeTbIpexyroyIbHUK,
NPSIMOYTOJIBHUK,  KBagpaT. TpeyrojbHUK,  BHJIBI

TpeyroipHUKoB. M300paxkeHne reomerpuyeckux Qu-
ryp. B3aumHoe pacnosiokeHue ABYX MNpPSMBIX, JBYX
OKPYXHOCTEH, IPSMOM U OKPYKHOCTH.

[nuna orpeska, omaHoil. Ilepumerp MHOrOyroJyibHH-
ka. Equannsl u3mepeHus UMHbBL. M3MepeHue IJIMHBI
OTpEe3Ka, IIOCTPOCHUE OTPE3KA 3aJaHHOMN JUIMHBI. YTOJL.
Buner yrnos. I'panycHas mepa yrna. M3mepenue u
MOCTPOCHHUE YIVIOB C IIOMOIUBIO  TPAHCIIOPTHUPA.
[Tonatne miomanu GUrypbl; €IUHULBI U3MEPEHUs
mwiomaay. llnomane mnpsAMOyrosbHMKa W IIIOIIAJb
kBagpara. PaBHoBenukue — ¢urypel.  HarmsgHele
NpEeICTaBICHNUs O MPOCTPAHCTBEHHBIX (urypax: KyoO,
napajjiesienunes, NpusMa, Nupampaa, map, cdepa,
KOHyC, IMHAp. M300pa)xeHne MpocTpaHCTBEHHBIX
¢buryp. Ilpumepsl cedenuil. MHOTOTpaHHHKH, TMIpa-
BUJIbHBIE ~ MHOrorpaHHuku. Ilpumepsl pa3BepTOK
MHOIOTPaHHMKOB, IWJIMHApa M KoHyca. Ilonsrue
o0bema; enuHUIBI 00bemMa. OO0BbEM NPSAMOYTOJIHLHOTO
napamenenunesa u - odbeM Kkyba. Ilonsatue o
paBeHcTBe Quryp. LleHTpanbHas, oceBas M 3epKalbHas
cuMMeTpuu. M300paxeHne CHMMETPUYHBIX QUTyp.

Pacno3HaBaThe Ha uepTekax, pPUCYHKax M
MOJIEIIAX reoMeTpHUecKre ¢burypsl,
KoHQurypauuu  ¢uryp  (IWIOCKME  H
npoctpaHcTBeHHbIE). [IpuBOAUTE MTpUMEpHI
aHAJIOTOB TEOMETPUYECKHX (UTYp B OKpY-
JKAroILEM MHUpeE.

H300paxkaTh reoMeTpruecKkue GUTryphl U HX

KOH(pUTrypanuu oT pyKu U c
HCIIOJIb30BaHUEM YepTEKHBIX WHCT-
pymentoB. HM3o0paxkaTh TreoMeTpuuecKue

¢burypsl Ha KieT4yaTol Oymare.

N3MepsiTh C TOMOIIBIO WHCTPYMEHTOB H
CpPaBHUBATh JUTMHBI OTPE3KOB W BEITMYMHBI
yrioB. CTPOMTb OTPE3KH 33aHHON JUIMHBI C
MIOMOIIBI0 JIMHEWKH ¥ WHPKYJIS € YTIIBI
3a1aHHOHM BEJIMYHMHBI C IOMOIIBIO TPAHCIIOP-

THpA. Bripaxkartb OJHU € INHUIIbI
MU3MEPEHHUsI IJIMH Yepe3 ApyTHe.

BprumcasiTh  1UIOIaaM  KBAApPATOB U
MPSIMOYTOJIBHUKOB,  HMCIONB3YsT  (POPMYIIBI
IJIOMIAAN KBaApara H IUIOLIAAUA MPSMO-
YTOJIbHUKA.

BoipaxkaTh OJHHM eAWHHIIEI H3MEPEHUS TUIO-
[Iaiy yepes3 Jpyrue.

H3roraBauBaTh MIPOCTPAHCTBEHHBIE
burypsl U3  pa3BepTOK; PAClO3HABATh
pa3BepTKu Ky0a, mapajienenunena, nupa-
MUZBl, IWIMHApAa u KoHyca. Paccmampu-
éamb TIPOCTEHIINE CEUYEHUs MPOCTPAHCTBEH-
HBIX (uUryp, MOIy4yaemble IyTeM Tpea-
METHOTO WJIM KOMITBFOTEPHOTO MOJICITHPOBA-
HUS, ONPeesiTh UX BUJL.

Bbiuuciasats o0beMbl Kyb0a W MpAMO-
VTOJIBHOTO  Mapaljiesienuneaa, HCIoNb3ys
dbopmynel oObeMa Kyba u oObeMa MpsMO-
VTOJIBHOTO Tapajuienenunena. BbipaxkaTh
OJIHM eIUHUIBI HM3MEpeHus oObeMa dYepes

JpyTHe.
HccnenoBarb 1 onuchIBaTH  CBOMCTBA
reoMeTpuueckux  guryp  (IIOCKHX U

IIPOCTPAHCTBEHHBIX), HUCHOJIb3Ys OSKCIEpH-
MeHT, HaOmroneHue, u3Mepenue. Mogenaun-
poOBaTh reOMETPUYECKHE OOBEKTHI, MCIIOJb-
3yst Oymary, IJIaCTWIMH, MPOBOJIOKY M Ap.
Hcnonv3oBath KOMIIBIOTEPHOE Mo-
JEIIMPOBAHUE U DKCIIEPUMEHT JJISl U3Y4YECHHUS
CBOICTB reOMETPUYECKIX OOBEKTOB.

Haxoauth B OKpy:»XarolleM MHUpE IUIOCKUE U
IPOCTPAHCTBEHHBIE CHMMETPUYHBIE (PUTYPBHI.
Pemare 3amaum Ha HaxXOXKIEHUE JUIMH
OTPE3KOB, MEPUMETPOB MHOIOYTOJILHHUKOB,




rpagyCHOH  Mepsl  yIJIOB,  IUIOLIAzei
KBaJpaToB M MPSIMOYTOJHHHUKOB, OOBEMOB
KyOOB ¥  TpSMOYTOJBHBIX  Iapajuiene-
nurnesoB, Kyba. BeiaeasTe B ycioBum

3aga4u JaHHBIC, HGO6XOI[I/IMBIG AJig €€ peuIcC-
HUA, CTPOUTBb JIOTHUYCCKYIO LECIIOYKY pac-

CY)KIICHHH, CONOCTABJATH  IIOJy4YCHHBIN
pE3yJIbTaT C YCIOBHUEM 3aJa4H.
HN300pa:kaTth  paBHblE  (QUTYpPBI, CHM-
METpPUYHBIE (PUTYPBI.

Pezepe epemenu — 5u

Aareopa 7-9 kaaccsl (105 4)

1. JleiicrBuTeabHble uncaa (10 u)

Pacmpenue MHOeCTBa HaTypaJbHBIX 4YHCEN 10
MHOXECTBa LEJIbIX, MHOXECTBA LEJbIX YHCeN [0
MHO’KECTBA pallOHaNbHBIX. PalioHanbHOE YHCI0 Kak
OTHOILIEHHE m/n, TIEe m — LeJNoe 4Yucio, a n —
HaTypajabHOe 4Kcio. CTeneHb ¢ LEIbIM MO0Ka3aTeleM.
KBanpatHbslit kopeHb u3 uncia. Kopenb Tperbeil cre-
nenu. [lonsatne 06 uppannonansHoM 4ucie. Mppanuo-
HANBHOCTh YHCIAy2 M HECOM3MEPMMOCTH CTOPOHHI H
quaroHany  kBazaparta. JlecATudHble MPUOIMKEHUS
MPpaLMOHAIIBHBIX qucell. MHoXkecTBO
JEHCTBUTENbHBIX YHUCEJL; IPECTaBICHHUE
JIeMCTBUTENBHBIX YUCEll B BUIE OECKOHEUHBIX JIeCATHY-
HbIX JApoOeli. CpaBHEHUE JAEWCTBUTEIbHBIX YHCEN.
B3auMHO OJIHO3Ha4YHOE COOTBETCTBUE MEXIy JEHl-
CTBUTEJIbHBIMM 4YMCJIAMH U TOYKAMHM KOOPAMHATHOM
npsiMoi. YucaoBble IPOMEKYTKU: UHTEPBAJI, OTPE30K,
Tyd.

OnuchIBaTh MHOXKECTBO LIEJIBIX YHCET,
MHO’KECTBO PAallMOHAJIBHBIX YHCEN,
COOTHOIIEHHE MEXKIY STUMH MHOKECTBAMH.
CpaBHuBaThH u yHOpsi/104MBaTh
panuoHaIbHbIE yHca, BBITIOJIHATh
BBIUMCJIEHUS C palUOHAIbHBIMU UHCIIAMH,
BBIYHMC/IATh 3HAYCHUsS] CTENEHEW C LenbIM
IIOKa3aTEJIEM.

®opMyJIMPOBATH ornpezeneHue
KBaJ[paTHOro  KOopHa u3 uucna. MHe-
n0JIb30BaTh rpahuk QYyHKIMH y = X s
HaXO0XKJIECHUS KBaJIpaTHBIX KOpHEH.
BbruMcaATh TOYHbIE U IPUOIHMIKEHHBIE
3HaYeHWsT  KOpPHEW,  HCHONb3ys  IIpH
HEOOXOJUMOCTH KaJIbKYJISITOP; IPOBOJUTH
OLICHKY KBaJIpaTHBIX KOPHEM.
®opMyJIMPOBATh  ONPEICIIEHUE  KOpPHSA
TPETbEH  CTENEHW; HAXOOUTh 3HAYCHHUS
KyOMUYecKUX KOpHEW, IpH HEOOXOIUMOCTH
UCIIOJIB3YS, KAIbKYJIATOP.

I[IpuBoauTs 1pHMEpPHl HMPPALUOHAIBHBIX
qucell; PACNo3HABATh pALMOHAIBHBIE WU
UppalMOHaJbHbIE  YHUCIA;  H300paKaTh
quciia TOYKaMU KOOPAMHATHOM MPSAMOM.
Haxonuth  nmecsaiTHyHBIE  TPUOIMKEHUS
palMoOHANbHBIX M HMPPALMOHAIBbHBIX YHCE,
CPAaBHUBATb U YNOPSA0YUBATHL JCHCTBU-
TEJbHBIE YNCIIA.

OnuceIBaTh MHOKECTBO JEHCTBUTEIBHBIX
qucell.

Hcnosbp3oBaTh B NMCbMEHHON MaTeMaTHye-
CKOM peun 0003HaueHUs U TpaduuecKue
n300paKeHHS YHCIIOBBIX MHO>KECTB,
TEOPETUKO-MHOKECTBEHHYIO CUMBOJIHKY.

2. WH3mepenusi, npudInKeHus, OUEHKHU (J u)

[TpubnmxkeHHOEe 3HAYCHHE BEIUYUHBI, TOYHOCTh
npuOmkeHus. Pa3mepbl 0OBEKTOB  OKpPYKAroOIIETo
Mupa (0T 3JeMEHTapHBIX dYacTull A0 BceneHnHoii),
JUINTENIbHOCTh IIPOLIECCOB B OKPY’KAIOLIEM MHDE.
Breigenenne MHoxutens — creneHn 10 B 3ammcu
qucia. HpI/IKI/I}IKa " OLCHKA pE3yJIbTaTOB BBIUHCIICHUH.

HaxoauTh, aHAJU3MPOBATD, co-
NMOCTABJATH YHUCJIOBBIC XapaKTCPHUCTHKU
00BEKTOB OKPYKAIOIIETO MUPA.
Hcnoan3oBaTh 3aITNCh

CTaHJAPTHOM  BHJE  JUISI  BBIPAKCHHS
pasMepoB 00BEKTOB, JUTUTEITEHOCTH
MPOLIECCOB B OKPYXKAIOILEM MHUPE.
CpaBHHMBATDH qyucia 51

YHUCCJI B

BCJIMYUHBI,




3allFCaHHBIC C UCHOJIb30BaHUEeM cTereHu 10.
Hcnoan3oBath paszHple (GOPMBI  3aIUCH
NPUOIMKEHHBIX 3HAYCHUMN; JIeJaTh BBIBOJIBI
O TOYHOCTH TPHUOJMKEHUS TI0 3allucu
NpUOJIMKEHHOTO 3HAYCHHUSI.

BbInoHATH BBIYMCICHUS C PEATbHBIMU

JIAHHBIMU.
BoinoHaTe IIPUKUAKY u OLICHKY
pe3yIabTaTOB BHIYMCIICHUM.

3. Baenenue B ajreopy (5 u)
bykBeHHbIE BBIpake€HHs (BBIpQ)XKEHHUS C NEepeMeH- | BbIMOJHATL  >lIeMEeHTapHble  3HAKOBO-

HbIMHK). YncnoBoe 3HaYeHWE OyKBEHHOTO BBIPAKEHHUS. | CAMBOJIMYECKHE  JCUCTBUS:  MPUMEHSATH

Jonyctumble 3HaueHUs mnepeMeHHbIX. IloncTaHoBka | OykBbI Ui 0003HAUEHUS YMCEN, Ul 3allUCH

BBIpaKEHUII BMecTO mepeMeHHbIX. [IpeoOpasoBanue | 00mKX YTBEPKJICHUH; COCTaBJIAThH

OyKBEHHBIX  BBID@)KEHUHI Ha  OCHOBE  CBOMCTB | OyKBEHHbIE BBIPAXEHHUS IO  YCIIOBHSIM,

apupMETHYECKNX AEUCTBUI. PaBeHCTBO OYKBEHHBIX | 3aJlaHHBIM  CJIOBECHO, PHUCYHKOM  WJIH

BbIpaxeHUi. ToxaecTBo.

4epTeKoM; NMpeodpa3oBbIBATH anredpanye-
CKH€ CYMMbI U MPOU3BEACHUS (BBINOJIHATH

NIPUBEICHUE MOTOOHBIX ClIaraeMbiX,
packpbITHE CKOOOK, yNpOIICHNE MPOU3BEIe-
HUK).

Boruncasats YHCIIOBOC 3HA4YCHUE

6YKB€HHOFO BBIPpAXKCHU;, HAXOAUTDb 0051acThb

A0ITYCTUMBIX 3HAaUYeHUHU MEPEMCHHBIX B
BBIPAKCHHH.
4. MmuorouaeHsl (15 u)
CreneHp ¢ HaTypaJIbHBIM ITOKA3aTENIEM U €€ CBOWCTBA. | ®OpPMYJIMPOBATh, 3allUCBIBATH B

OpHowieHpl W MHoOrowieHbl. CTeneHb MHOrOYJICHA.
Crnoxxenue, BBIYMTAHUE, YMHOXKEHHE MHOTOUJICHOB.
@opMybl  COKpAIlEHHOTO  YMHOXXEHMsI:  KBaJpar
CyMMbl U KBagpaT pasHoctu. dopmyna paszHocTH
kBagpatoB. lIpeoOpa3oBaHue LENOT0 BBIPAXKEHUS B
MHOTro4JIeH. Pa3noxeHne MHOro4wieHa Ha MHOKUTEIHN:
BbIHECEHHE OOIIEr0 MHOXMTENS 3a CKOOKH, IpyMIH-
pOBKa,  IpUMEHEHHe  (QOpMyJd  COKpPAIEHHOTO
yMHOeHUs. MHOrouneHsl ¢ of1Hoi nepeMeHHoi. Ko-
peHb MHorowieHa. KBaapaTHbI TpexusieH, pasioxe-
HHE KBaJIpaTHOTO TPEXUJIeHa Ha MHOKUTEIH.

CHUMBOJIMYECKOW (opMe U 00OCHOBBIBATH
CBOIICTBa CTENEHHM C HaTypalbHBIM IIO-
Kas3aTejeM; NMPHUMEHSATh CBONCTBA CTEIEHU

s mpeoOpa3oBaHUSl  BBIPAXKEHUH |
BBIUMCIICHHH.

BuInoaHATH IeiiCTBUS ¢ MHOTOWIECHAMM.
BeiBOIUTH (hopMyIIbI COKpAILEHHOT O
YMHOXXCHHS, NPUMEHSATh uX B
npeoOpa3oBaHUIX BBIpaXKEHUI H
BBIYUCIIEHUSX.

BbINOJHATEL pPa3IoKEHUEe MHOTOWICHOB Ha
MHOXHTEIH.

PacnosHaBare  KBaJgpaTHBIM  TPEXWICH,
BBISICHATh BO3MOXXHOCTHb pAa3JIOKEHUs Ha
MHOKUTENH, MPeACTABJATh KBaJpPaTHBIN
TPEX4WIEH B BHUJAE NPOU3BEACHUS JIMHEHHBIX
MHOXUTEIICH.

IIpumeHSATH pazTUYHBIC hopmbl
CaMOKOHTPOJIS npu BBITIOJTHEHUH
npeobpa3oBaHuil.
5. Auareopauyeckue gpoou (/0 u)
Anrebpanyeckast apoOb. OCHOBHOE CBOWCTBO ail- | DOpMYJIMPOBATHL  OCHOBHOE  CBOMCTBO

reOpanueckoit  gpoou.  CokpamieHue  IpoOeid.
CroxeHue, BBIYUTAHUE, YMHOXCHHUE, ICIICHUE aiured-
pandeckux apobOeii. CTerneHb ¢ HeIbIM IoKa3aTeieM
ee CBOMCTBa. PalMOHaIbHBIC BBIPWKCHUS M HUX
npeoOpa3oBanusl. Jloka3aTenbCTBO TOXICCTB.

anreOpandeckoil IpoOM ¥ MPHUMEHSITH €ro
JUTSL TIpeoOpa3oBaHus IpoOeH.
BbInoJHATL JEHCTBHS C anreOpanvdecKuMu
JIPOOSIMH.

IIpencTaBasaTh 1e/I0€ BHIPAKCHUE B BUC
MHOTO4JICHA, TPOOHOE — B BUJIE OTHOIICHUS
MHOT'OYJICHOB; JOKA3bIBATh TOXK/CCTBA.




@DopMyJMPOBATh OIPEACICHUE CTEIEHU C
LIEJIBIM ITOKa3aTeIEM.

DopMyJIMPOBaATh, 3aNUChLIBAThH B
CHMBOJIMYECKOH (hopMe U WILTIOCTPHUPOBATH
MpUMEpaMu CBOMCTBA CTENEHU C IICJIBIM
MOKa3aTeJIEM; NPUMEHATH CBOIiCTBa
CTETICHH JJIs IpeoOpa30BaHus BRIPAKCHUN H
BBIYMCIICHHH.

6. KBaapaTHble KOpHH (5 u)

[ToHATHS KBaApaTHOTO KOPHS, apu(METHUECKOTO
KBaJIPATHOTO KOpHs. YpaBHeHue Buaa x*=a. CBolicTBa
apu(MeTnyecKux KBaJApaTHBIX KOpHEH: KOpEeHb U3

—\2
MPOU3BEICHHUs, YACTHOTO, CTCTICHH; TO)K}IGCTBa,(\/ a)
a, rie a>0, ¢’ = la|. TIpumenenue croiicTs apudme-
TAYECKUX KBaJ[paTHBIX KOPHEW /I MpeoOpa3oBaHUs
YUCJIOBBIX BBIPAXKEHUN U BBIYUCIICHU.

Jloka3pIBaTh CBOWCTBA apH(PMETHUECKUX
KBaJ[paTHBIX KOpHEH; MPUMEHSATh WX s
npeoOpa30BaHUsI BRIPAXKEHUH.

Beruucaaro 3HAYECHUS BBIPAYKEHU,
coaepKaImx KBaJIpaTHbIE KOpHU,;
BbIPAXKATh MepeMEHHbIE u3

TEOMETPHUYECKUX U (PU3UIeCKUX (HOPMYII.
McceenoBaTh ypaBHEHHE BHIA X a;
HAXOJWTh TOYHBIC W MPHUOIMKEHHBIC KOPHH
npu a > 0.

7. YpaBHeHHs C OHOM

nepemMeHHou (/0 u)

VYpaBHeHue ¢ ogHol nepemeHHoN. KopeHb ypaBHEHUS.
CBolicTBa YMCIIOBBIX PaBEHCTB. PAaBHOCHIIBHOCTB ypaB-
HeHul. JIuneliHoe ypaBHeHHMeE. PeleHue ypaBHEHUH,
CBOIMIIMXCS K JMHEHHbIM. KBaapaTHoe ypaBHEHHE.
Henonnsle xkBagpaTHele ypaBHeHUs. PopMyra KOpHER
KBaJpaTHOro ypasBHeHus. Teopema Bmera. Pemenue
YPaBHEHUH, CBOIAILIMXCS K KBaJgpaTHbIM. buksagpar-
Hoe ypaBHeHue. [IpuMmepsl pemieHHs ypaBHEHUI
TPEThEN U YETBEPTOU CTEIEHU Pa3I0KEHHEM Ha MHO-
xutenu. Pemenue 1poOHO-paliioHaNbHBIX YpaBHEHHI.
Pemenne TEKCTOBBIX 3ajlau aureOpandeckuM CIIOCO-
ooMm.

Pacno3sHaBarb JMHENHBIE W KBaJpaTHbIC
ypaBHEHUS, 1IEJIbIC U JPOOHBIC YPAaBHCHUS.
Pematn JIMHEHUHEIE, KBaJpaTHbIE
YpaBHEHUS, a TaKKe ypaBHEHMUS,
CBOJISIIIMECS K HUM; pelaTh IpOOHO-paIno-
HaJIbHbIC YPaBHEHUS.

HccaenoBars KBaJpaTHbIE YPAaBHEHHUS I10
JTUCKPUMHUHAHTY U KO3 puiireHTam.
PemaTh TEKCTOBBIC 3a/1a4M alreOpandecKuM

CIOCOOOM:  TIEPEXOAWTh OT  CIOBECHOU
(GOopMyIMPOBKM  YCIOBHS ~ 3aJaud K
anredpandeckoi MOJIeTN yTeM
COCTaBJICHUS YpaBHEHHUS; pemaThb
COCTaBJICHHOE ypaBHEHHE; HHTeEp-

NMPeTHPOBATH PE3YIIbTAT.

8. Cucrembl ypaBHenmii (10 u)

VYpaBHeHue ¢ aByMsl MepeMEHHbIMH. JIMHETHOEe ypaB-
HEHUE C JABYyMs mnepeMeHHbIMH. [Ipumepsl perneHus
ypaBHEHUH B LeNbIX yuciax. Cucrtema ypaBHEHHUH C
JIBYyMsl  TE€peMEHHbIMU. PaBHOCWIBHOCTH  CHUCTEM
ypaBHeHul. CucTtema JIBYX JIMHEHHBIX YpaBHEHUH C
JIByMsl TEPEMEHHBIMHU; PEIICHHE TIOJCTAHOBKOW U
cloxeHueM. PelieHue cucteM IBYX YpaBHEHHM, OJHO
U3 KOTOPBIX JMHEHHOE, a JIpyroe BTOPON CTEHEHHU.
[Ipumepsbl pelieHusi CUCTEM HEIMHEHWHBIX ypaBHEHUH.
Pemenne TEKCTOBBIX 3ajady  aiareOpamvyeckKuM CIo-
coOom. JlekapTOBbl KOOpJAMHATHI HA IUIOCKOCTH.
I'padmyeckass wWHTEpHpeTarusi YpaBHEHHUS C ABYMS

nepeMeHHbIMU. ['paguk JIMHEHHOro ypaBHEHUS C
JIBYMS NIEPEMEHHBIMH, YTIIOBOM KOA(PPHUIUEHT MPSMON;
yCIOBME  MapajuleNIbHOCTH  HOpsAMBIX.  ['paduku
NPOCTEHIINX HEIMHEHHBIX ypaBHEHMH (mapaboua,
runepOona, OKPY’>KHOCTB ). I'padpuueckas
MHTEPIpETAlnsl CHUCTEeMbl ypaBHEHHHA C  JBYMs
[IEPEMEHHBIMH.

Onpenenasitb, SBIACTCSA JW Tlapa YHCET
pEelIeHUEM JIaHHOTO YpaBHEHUS C JBYMS
MEPEMEHHBIMHU; NPHUBOAUTH TIPUMEPHI pe-
HICHUS] YpaBHEHUH C IBYMsI IEPEMEHHBIMH.
Pematp 3agaun, anreOpandeckol MOJIEIbIO
KOTOpPBIX SIBJISIETCS ypaBHEHUE C JABYyMS
MEPEMEHHBIMHU; HAXOAMTh IICJbIC PEIICHUS
nmyTem nepedopa.

Pemath cucTeMbl IBYX YpaBHEHUU C JABYyMS
MePEMEHHBIMU, YKa3aHHbIE B COJICPKAHUU.
PemaTh TEKCTOBBIC 33a/1a4M alreOpanvdecKuM

CII0COOOM:  TIEPEeXOJUTh OT  CIOBECHOMN
(GOpMyNIUMpOBKM  yCJOBHS ~ 3aJa4d K
anreOpanyeckon MOJIENN myTeM

COCTAaBJICHUS CHCTEMbl YPAaBHECHMI; peliaThb
COCTABJIICHHYIO CHUCTEMY YPaBHEHUW; HH-
TEPIPETUPOBATH PE3YIbTAT.

Crpouth TpaQuKH YpaBHEHUH C JByMS
IIEPEMEHHBIMH.

KoHcTpyupoBaTh 3KBUBAJICHTHBIE PEYEBBIC




BbICKa3bIBaHUSA c HCMOJIb30BAHUEM
anreOpanyeckoro U reoMeTPUYECKOro S3bl-
KOB.

Pemiate u wMccaenoBaTb ypaBHEHUA U
CHUCTEMBI YpaBHEHUN Ha OCHOBE
GbyHKIIMOHANBHO-TpaUIeCKUX MpeICcTaBIIe-
HUW YPaBHEHUU.

9. HepaBeHnctBa (J u)

YucnoBble HEPaBEHCTBA U UX cBOMCTBa. HepaBeHCTBO ¢
OHON TepeMEHHON. PaBHOCUIBHOCTH HEPABEHCTB.
JIuHeliHple HEpaBEeHCTBA C€ OJHOM MEPEMEHHOU.
KBagparueie HepaBeHcTBa. CHCTEMBI  JIMHEHHBIX
HEPABEHCTB C OJITHOM [EPEMEHHOM.

®opMyIMpPOBATH  CBOMCTBA  YMCIIOBBIX
HEPaBEHCTB, WJLIIOCTPUPOBATL UX HA
KOOPAMHATHOU MIPSIMOH, JA0Ka3bLIBATh
anreOpanvyecky; NPUMEHATb  CBOMCTBa
HEPABEHCTB IIPU PELICHUHU 3a1a4.
Pacno3HaBaTh JIMHEVWHBIE W KBaJgpaTHbIC
HEPABEHCTBA.

Pemiate JIMHEVHBIE HEPAaBEHCTBA, CHCTEMBI
JIMHEVHBIX HEPABEHCTB.

PemiaTte  KBajgpaTHbIC HEpPaBEHCTBA HA
OCHOBE Ipah)UICCKUX MPEICTABICHHH.
10. 3aBHCHMOCTH MEKIY BeJTHIHHAMH (5 u)
3aBucuMocTh MeXay BenmuunHamu. IIpencrtasienue | CocTaBassTh  QOpMyNbl,  BBIPAKAIOIIHE
3aBHCHUMOCTEH MEXIy BEIUYMHAMH B BHUAE (HOpPMYI. | 3aBUCUMOCTH MEXTY BEJIMYMHAMM,
Beruncnenus 10 dopmynam. [Ipsimasi | BBIMMCAATH 110 GOpMyJIaM.
MPOTMOPIIMOHATIFHAS 3aBUCUMOCTE: 3aaHue ¢popmynoii, | PacnmosnaBare mpsMylo U 00paTHYIO

KOA(PUITMEHT MPONMOPIMOHATFHOCTH; CBOMCTBA. [Ipu-
MEpbl MPSMO  IPONOPLHUOHAIBHBIX 3aBUCHUMOCTEM.
OOpatHasi MponopluHOHalIbHAS 3aBUCUMOCTD: 3ajaHHe
dbopmyoi, K03 unmeHt oOpaTHOH po-
MOPLUUOHATBHOCTH; cBoMcTBa. [Ipumepsl oOpaTHBIX
IIPONOPLIMOHAIIBHBIX 3aBUCUMOCTEN. Perienne 3anaq Ha
IpSIMYI0 TIPONOPIUOHATIBLHOCTh M OOpaTHYIO MPOMOp-
LIMOHAJIbHYIO 3aBUCUMOCTH.

MPONOPIUOHAIIEHBIE 3aBUCUMOCTH.
PemiaTh TEKCTOBBIE 33/Ja4M Ha MPSIMYIO U
0o0paTHy!0 NIpPONOPIUOHATIBHBIE 3aBUCHMO-
CTM (B TOM 4YHCIIE C KOHTEKCTOM U3
CMEXHBIX TUCIUILIINH, U3 peabHOU KU3HU).

11. Yucaossbie pyHkuuu (6 u)

[Tonstne dynkmum. O6GNacTh ONpeneIeHUS U MHOXE-
cTBO 3Ha4YeHu# (yHKImU. CriocoObl 3a1anus QyHKINU.
I'papux  ¢ynkmuu.  CpoiicTBa  QyHKIMH,  HUX
oTOOpakeHre Ha rpaduke: BO3pacTaHUE U YObIBaHHE
¢byHKIMHU, HyH QYHKIMH, COXpaHEHUE 3HaKa. UteHue
U mnoctpoeHue TrpadpukoB  ¢yHkumid. [Ipumepsr
rpadMKOB 3aBHCHMOCTEH, OTpa)KaroIUX peabHbIE
nporieccel. DyHKIMM, ONHUCHIBAIOIIKME TMPSAMYIO H
00paTHY TPOMOPIUOHAIBHBIE 3aBHCUMOCTH, HX
rpaduku. Jluneitnas QyHKIMS, ee TpaduK U CBOMCTBA.
KBanpatuunass ¢yHknusi, ee TpapuKk H CBOWMCTBA.
Crenennbie ()yHKIMU C HATypaJIbHBIMU MOKA3aTeIsIMH
2 u 3, ux rpaduku u cBorctBa. ['paduku GyHKIUN

y=vxi y=x y=IA.

BorunciasaTs 3HaueHus QYHKIMHA, 3aJaHHBIX
dbopmyiamu (mpu HEOOXOAMMOCTH
HCNOJIb30BAaTh KaJbKYJSTOP); COCTABJIATH
TaOIUIIBI 3HAYCHUH ()YHKITHHA.

Crpouth 10 TOYKaM rpaduku (QyHKIHI.
OnuceiBaTh CBONCTBa (PyHKIIMM HA OCHOBE
ee rpauuecKoro MmpeacTaBICHHs.
MopenupoBath pealibHbIE 3aBHCUMOCTH
dbopmynamu u rpadpukamu. Uurath rpaduku
peanbHbIX 3aBUCUMOCTEM.

Hcnoab3oBath GYHKIIMOHATBHYIO
CUMBOJIUKY JJIsl 3alHCH Pa3HOOOpa3HBIX
(bakToOB, CBSI3aHHBIX C paccMaTpPUBAECMBbIMU
GbyHKIUAME, oboramiasi ONBIT BBIOJHEHUS
3HaKOBO-CUMBOJIMYECKUX jAehcTBuil. CTpo-
HTh pPCUYEBBIE KOHCTPYKIUU C UCIOJIb30-
BaHUEeM (YHKIIMOHATbHOW TEPMHUHOIOTHH.
Hcnonab30BaTh KOMIBIOTEPHBIC TPOTPAMMBI
JUIsL TIOCTpOEHUs TpaduKoB (YHKUIUH, IS
UCCJICIOBAHUS TOJIOKEHUS Ha KOOpPJHHAT-
HOM TuIoCKOCTH TpaduKoB (QYHKIMI B 3a-
BUCUMOCTH OT 3HA4YCHUH KOIP(PUIIUEHTOB,
BXOJSAIINX B (hOpMYITy.

Pacno3HaBaTh BUBI M3y4acMbIX (YHKIIHH.




IMoka3bIBaTh CXEMATHUYECKU TOJIOKCHHUE HA
KOOPJIMHATHOM TUIOCKOCTH rpauKoB
U3y4aeMbIX (QYHKIUA B 3aBUCHUMOCTH OT
3HAYCHUH KOA(POUIIMEHTOB, BXOISIIUX B
bopmyIbL.

Crpouth rpaduku u3y4aeMbIX (DYHKIIH;
ONMHUCHIBATH MX CBOMCTBA.

12. YncsioBble Mocjie10BaTEIbHOCTH. Apu(pMeTHUECKAsI U TeoMeTpruUuecKasi nmporpeccuu (6

)

ITonsiTHe YMCIOBOM MOCIEAOBATENBHOCTU. 3aaHKE
MIOCJIEIOBATEIEHOCTH ~ PEeKyppeHTHOH  (opmyrnoir U
dopmynoit  n-ro  uneHa. Apudmeruyeckas H
reoMerpudeckas mnporpeccuu. ®opmyibl n-ro 4jieHa
apuQMeTHYeCKOil U TeOMETPUYECKOW MPOTPECCHIA,
CyMMBbl TEpBBIX I  4JeHOB. l300pa)keHHe YJIEHOB
apuMEeTHYeCKOil W TeOMETPHUYECKOM MPOTPECcCHid
TOYKAMU KOOPJIMHATHOW IUIOCKOCTH. JIMHEWHBIN U
HKCIOHEHINAIbHBIA POCT. CII0KHBIE IPOLICHTHI.

IIpumMeHsiTh  MHIEKCHBIE  00O3HAaYeHUs,
CTPOMTL  PEYEBBIE  BBICKA3bIBaHUA  C
MCIIOJIb30BAHUEM TEPMHUHOJIOTUH, CBSI3aHHOU
C TIOHATUEM IIOCIIEIOBATEIBHOCTH.
BbIuMcaATh 4WIEHB IOCIEN0BATENBHOCTEM,
3aJJaHHBIX (POPMYJIIOit

[-T0 WieHa WIM PeKYPPEHTHOH (opMyIIOii.
YcranaBiauBarhb 3aKOHOMEPHOCTh B
IIOCTPOECHUH TIOCIIEI0OBATEIILHOCTH, €CIIN H3-
BECTHBI IIEPBBIE HECKOJIBKO €€ YICHOB.
M300pamxkars WieHBl NOCIEI0BATEIBHOCTH
TOYKaMH Ha KOOPJAWHATHOM IIJIOCKOCTH.
Pacno3naBartsp apu(pMETHUYECKYIO "
T€OMETPUUYECKYIO IMPOTPECCUN IIPU Pa3HBIX
croco0ax 3afaHusl.

BbiBOAUTE Ha OCHOBE JI0KAa3aTEIbHBIX
paccyxneHuid  Gopmynbl  oOImIero ujieHa
apu(METHIECKOW W TEOMETPHYECKOW IpOo-
rpeccuii, CyMMBbl TIEPBBIX JI  UJICHOB
apu(METHYECKOW M TEOMETPUYECKOH Ipo-
Ipeccuil; pemarh 33a1a41 C UCIIOJIb30BAHUEM
THX POPMYIL

PaccmarpuBarb mnpumepsl U3 peajgbHOU
JKU3HHM, WUTIOCTPUPYIOIIME W3MEHEHHE B

apudMeTHIecKoit HPOrPECCHH, B
TeOMETPHYECKON MPOrpecCHr; H300paKaTh
COOTBETCTBYIOIIHE 3aBHCUMOCTH
rpaduvecKy.

Pemiath 3amaun Ha CIIOXHBIE MPOLIEHTHI, B
TOM YHCJIE 33J]a4H U3 PeaTbHOM MPAKTUKH (C
HCIIOJIb30BaHUEM KaJIbKYJIATOPA).

13. OnucarteabHasi cTaTUCTHKA (2 u)

[IpencraBieHue TaHHBIX B BUJE TAOJHII, TUATPAMM,
rpauKoB. CryyaiiHas W3MEHYNBOCTb. Cra-
TUCTUYECKHE XapaKTePUCTHKU Habopa MaHHBIX: Cpe-
Hee apudmeTHdeckoe, MeauaHa, HauOOJbIIEe W HaW-
MEHbllIee 3HauyeHus, pa3max. IlpeacraBieHue o
BBIOOPOYHOM HCCIICTOBAHUH.

H3Baekath nHbOpMALIMIO U3 TAOIHIl U TUA-
rpaMM, BBINOJHATH  BBIYHCICHHUS 10
TaOMMYHBIM  JaHHbIM.  Onpeaensite 1O
JUarpaMMaM HauOOJbIIE W HAWMCEHBIIHE
JaHHBIC, CPABHUBATH BEIIMUUHBI.
IIpencraBasitb uWHPOPMAIMIO B BHUJC
TaOJUI, CTOMOYATHIX U KPYTOBBIX JUATpaMM,
B TOM YHCJEC C TIOMOINBIO KOMITBIOTEPHBIX
IPOrPaMM.

IIpuBoaMTHL TPUMEPHI YHCIOBBIX JIaHHBIX
(eHa, poct, Bpems Ha JOpOry U T. 1.),

HAXOAMTh  cpeAHee  apudMeTHdecKoe,
pa3Max 4MCIIOBBIX HAOOPOB.

IlpuBoauTh conepkaTenbHble  MPUMEPHI
UCIIOJIB30BAHUSL CPEIHUX Ul  ONMCaHUs




B BOJOEME,
ornpejesicHue

JaHHBIX  (YpOBEHb  BOJBI
CIIOPTUBHBIC  IOKAa3aTelH,
TPAHMI] KIMMATHYECKUX 30H).

14. Ciyyaiinbie COOBITHS M BEPOSITHOCTD (2 )

IlonsiTHE O CilydailHOM OIBITE W CIYyYalHOM CO-
obrTun. Yacrora ciydaiiHoro coObiTusi. Cratuctuue-
CKMI NMOJXOJ K IOHATHUIO BEPOSATHOCTH. BeposTrHoCTH
NPOTUBOMNOJOXKHBIX  coObITHMH.  JlocToBepHBIE U
HEBO3MO>KHbIE COOBITUSI. PABHOBO3MOKHOCTb COOBITHIA.
Kraccuueckoe onpeneneHue BEpOsSTHOCTH.

IIpoBoauTh cCilyyaliHbIE SKCIIEPUMEHTHI, B
TOM YHCIE C IOMOLIBI0 KOMIIBIOTEPHOTO
MOJCIIMPOBAHUS, HHTEPIPETHUPOBATH  MX
pE3yJIBTaTHI.

BbruncasATh 4acTOTy CIlydallHOTO COOBITHS;
OLICHMBATh  BEPOSATHOCTH C  IOMOILBIO
YaCTOTHI, IIOJyYEHHON OIBITHBIM ITyTEM.
Pemarb 3a1a4M Ha HaXO0XJICHHE
BEPOSITHOCTEH COOBITHIA.

[IpuBoANTH IPUMEPHI CITyYalHBIX COOBITHIHA,
B YACTHOCTH JIOCTOBEPHBIX M HEBO3MOXHBIX
COOBITHIA, MAJIOBEPOSTHBIX COOBITUH.
I[IpuBoauTh THpUMEpsl  PABHOBEPOSITHBIX
COOBITHIA.

15. DaemMeHTHI KOMOU

HATOPMKH (2 u)

Pemenne koMOMHATOPHBIX 3a7a4u epedboOpoM Bapu-
antoB. KomOuHaTOpHOE  TPaBUIO  YMHOXKEHHS.
[TepecTanoBku u (pakTopuUall.

BoinosinsATe 1epebop BceX BO3MOXKHBIX
BapUAHTOB I TiepecdeTa OOBEKTOB WIIH
KOMOMHAITHH.

I[IpuMeHsTH TPaBUIO KOMOWHATOPHOTO
YMHOXKEHUS O  pelleHus 3ajad  Ha
HaXO)KJEHUE 4YKClIa OOBEKTOB WM KOM-
OuHanMii  (IMaroHad  MHOTOYTOJLHUKA,
PYKOIIOXKATHs, YHCIO KOJOB, IH(POB,
napoie U T. I.).

Pacno3HaBaTh 3amaun Ha OIpeJCICHHE

Yyyclia  TMEpPEeCTAaHOBOK M BBINOJHATH
COOTBETCTBYIOITUE BHIUUCIICHUS.
Pematnb 3a/1a4u Ha BBIYHCIICHHE
BEPOSITHOCTH  C  NPUMEHEHHEM  KOM-
OMHATOPUKH.

16. MHo:kecTBa. DJIeMEeHTHI JIOTHKH. (2 u)

MHOX€ECTBO, 3JEMEHT MHOXECTBa. 3ajaHue MHO- | [IpuBoaAMTL  @IpUMeEpbl  KOHEYHBIX U
J)KECTB  MEPEUUCIICHUEM  JJIEMEHTOB,  XapaKTepu- | 0ECKOHEUHBIX MHOECTB. Haxoautsb
CTHYECKMM CBOMCTBOM. CraHgapTHble 00O03HAYEHHUS | OObEIMHEHHE U MEPECeUEeHUE MHOKECTB.
YUCJIOBBIX MHOXeCTB. Ilycroe wmuoxectBo u ero | [IpuBoauTh pUMEPHI HECJIOKHBIX
oboznauenue. [logmHoxkectBo. OObBeAMHEHHE U | KIaccU(UKAIIMIA.

MEPECEYCHHEe  MHOXXECTB,  Pa3HOCTh  MHOXeECTB. | Mcmoib30BaTh TEOPETUKO-MHOXKECTBEHHYIO
NnnrocTpanysi OTHOLIEHUH MEXAY MHOXECTBAMU C | CHMBOJIUKY M SI3bIK IIPH pPEUICHUM 337a4 B
nomoinplo auarpamm Oinepa — Benna. [lonatus o | xozie u3yueHus pa3IuyHbIX pa3fesioB Kypca.
PaBHOCUJIBHOCTH, CJIEIOBAHNH, ynorpebienue | MiumiocTpupoBarth MaTeMaTU4eCcKHe
JIOTUYECKHUX CBSI30K €CIU  TO, 6 MOM U MOJNbKO | IOHATUS W  YTBEPXKICHUS  IpUMEpPaMHU.

mom ciaydae. Jlormdeckue CBA3KHU u, uiu.

Hcnoab3oBaTh mpuMepbl U KOHTPIPUMEPHI
B apT'yMEHTAIIUH.

Koncrpyuposarts MaTeMaTH4eCcKue
IIPEJJIOKEHUS C IIOMOILBIO CBA30K eciu mo,
8 MOM U MOJLKO MOM Cllyyae, TOTUIECKUX
CBA3O0K U, UJNU.

Pezeps epemenu -

Sy

I'eomeTpus 7-9 kaaccel (105 v)

1. Ilpsimble u yIJbl (5 u)

Touka, npsamas, mIOCKOCTb. OTpe3ok, ayd. YTroi.

(I)OpMy.TII/IpOBaTb U T0Ka3bIBaTb TCOPCMBI,

[IpsiMoii yron, OCTpbI M TYNOW YTJIbl, Pa3BEPHYTHIN

BbIpAXXAaromue CBOICTBa BCPTHUKAJIbHBIX H




yroji. BeprukanbsHbele U CMeXHBIE yribl. buccekrpuca
yria W ee  cBouctBo. CBoMcTBa  YrjioB ¢
NapauleJbHBIMU U NEPHEHIUKYISIPHBIMU CTOPOHAMHM.
B3auMHOe pacnosiokeHue NpsMbIX Ha IJIOCKOCTH:

napajuleJibHble M IEPECEKaloIluecs  MpsIMBIE.
[lepnenaukynsipusie mpsimbie. Teopembl o mapai-
JENBbHOCTH U MEPHEHAUKYISIPHOCTH  MPSIMBIX.

[Tepnienaukyasip 1 HaKJIOHHAS K npsaMoil. CepeIMHHBII
NEPICHIUKYJIAP K OTpe3Ky. CBOHCTBAa OHMCCEKTPHUCHI
yIia ¥ CepeIMHHOTO MEePIEHANKYIISpa K OTPE3KY.

CMEXHBIX yIJOB, CBOWCTBA M IIPU3HAKHU
[IapaJUICIbHBIX NPAMBIX, O €IUHCTBEHHOCTU
NEePHEHAMKYJISIpa K IpPsAMOW, CBOMCTBE
NEPIECHIUKYJIApa U HAKIOHHOM, CBOMCTBax
OMCCEeKTpUCHI  yIla U CEPEAMHHOIO
NEPIICHIUKYJIApA K OTPE3KY.

Pemate 3a1a4Hu Ha IIOCTPOCHHUE,
JIOKa3aTeJIbCTBO U BBIYUCIICHMS. BbInensaTs B
YCIIOBUM 3aayd yYCJIIOBUE M 3aKIIOYCHUE.
Onupasce Ha yCIOBHE 3aJadd, IPOBOIUTH
HEoOXOoAUMBIE JI0OKa3aTeJIbHbIE
paccyxneHus. ComnoCTaBiIsATh IOJIyYECHHBIN
pE3yJIbTaT C yCIOBUEM 3aJa4H.

2. TpeyroabHuk

Tpeyronpauku. IIpsMoyronbHbIe, OCTPOYIOJIBHBIE
U TYNOYTOJIbHbIE TPEYroJbHUKHU. BbIicoTa, MenuaHa,
OuccekTpuca, CpeAHsisl JIMHUS TpeyroibHUKa. PaBHO-
OepeHHblE W PaBHOCTOPOHHUE  TPEYTOJbHHKH;
CBOIiCTBa u MIPU3HAKU paBHOOEIPEHHOTO
TpeyrojabHuka. [Ipu3Haku paBeHCTBAa TPEYTOJIBHHUKOB.
[Tpu3Haku paBeHCTBA NPSMOYTOJIbHBIX TPEYTOJIbHUKOB.
HepaBenctBo tpeyronpHuka. COOTHOLIEHUS MEXKIY
CTOPOHaMU U YyIJIaMH TpeyroibHuka. CyMMma YIJIOB
TpeyrojipbHuKa. DBHemHWe  yrubl  TpeyroJIbHHKa,
TeopeMa O BHEIIHEM YyIJie TpeyroibHuka. Teopema
daneca. Ilomobue TpeyroabHUKOB; KOIDPHUIHEHT
nonobus. [lpuzHaku  1mogoOMs  TPEyrOJIbHUKOB.
Teopema Ilugaropa. Cunyc, KOCHHYC, TaHT€HC, KO-
TAHT'€HC OCTPOrO YyIJia MPSIMOYTOJIBHOIO TPEYTroJbHUKA
u yriaos ot 0 go 180°; mpuBeaeHHE K OCTPOMY YIIIy.
Pemennie nmpsiMOyroibHBIX TPEyroiabHUKOB. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKJIECTBO. DopmyIsl,
CBA3BIBAIOIINE CHHYC, KOCHHYC, TaHI€HC, KOTaHI€HC
OJIHOTO U TOTO K€ yria. Pemenue TpeyrojibHUKOB: TEO-
pemMa KOCHHYCOB M TeOpeMa CHHYCOB. 3aMedaTesbHble
TOYKH TPEYTOJbHUKA: TOUKH [IEPECEUEHUS CEPEINHHBIX
NEPIEeHIUKYISIPOB, OUCCEKTPUC, MEIUaH, BBICOT U UX
MIPOJOJIKEHUMN.

" (30 u)
®dopmyaupoBaTh OIpeACIICHUSI
IPSIMOYTOJIBHOTO, OCTPOYTOJILHOTO,
TYTOYTOJIBHOTO, paBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPEYTOJIbHUKOB; BBICOTHI,
MEMaHbl, OWCCEeKTPUCHI, CPEIHEH JTUHHUH
TPEyrojibHUKa; Paclo3HaABaTh U H300pa-
KaThb UX HAa YEPTCIKAX U pUCYHKAX.
®opmMyIHpPOBATH  ONpENEIeHUEe  PaBHBIX
TPEYroJIbHUKOB. ®opMyJIMpOBaTH u
JA0KA3bIBATh TEOPEMBbl O IpPU3HAKaX pa-
BEHCTBA TPEYTOJIbHUKOB.

O0bsicHATH u WIIKCTPUPOBATH
HEPABCHCTBO TPCYTOJbHUKA.
®opmMyIHMpPOBATh U JAOKA3BIBATH TEOPEMbI
0 CBOWCTBaxX W MpHU3HAKaX paBHOOEIAPEHHOTO

TPEYrOoJIbHUKA,  COOTHOIICHUSX  MEXKIY
CTOpPOHAMHU M YTJIaMH TPEYTOJIbHUKA, CyMMe
YIJIOB  TPEYroJIbHMKA, BHEIIHEM  YIJIe
TPEYTOJIbHUKA, 0 cpeaHen JINHUUT
TPEYTOJIbHUKA.

@®opMyJaMpoOBaTh ONpeIeIeHNuEe MOA00HBIX
TPEYTOJIbHUKOB.

®opMyIHpPOBaTh U J0KA3bIBATH TEOPEMBI
0 MpH3HAKaxX MOMOOHs TPEYTOJbHHUKOB, TEO-
pemy Daeca.
®opmyaupoBaThH OIIpeIeTICHUS u
WJIIOCTPUPOBATH TIOHSATHUS CHHYCa,
KOCHHYCa, TaHTeHCAa M KOTaHI'€HCa OCTPOTO
yriaa  OpSMOYTOJBHOTO  TPEYrOJIbHUKA.
BruiBOaUTH bopmyHI, BBIPAYKAFOIIHE
byHKIIT yria IPSIMOYTOJIBHOTO
TPEyroJlbHUKAa  4Yepe3  ero  CTOPOHBI.
®opMyIHpPOBATH U AOKA3BIBATh TEOPEMY
[Tudaropa.
®opMyaIHpoOBaTh  OIpEICICHUs] CHUHYCA,
KOCHHYCa, TaHT'€HCa, KOTaHI'eHca yriioB oT 0
1o 180°.

BoiBoguts  popmybl,
¢yskmun  yrioB ot 0 1o
(YHKIIMH OCTPBIX YTIIOB.

BBIPAXKAIOIIHE
180° uepe3

@opMyJIMPOBaTh U Pa3bICHATH OCHOBHOE




TPUTOHOMETPUYECKOE  TOXIECTBO. ITo
3HAYEHUsIM OJHOW TPUTOHOMETPUYECKOM
GYHKIUM yriia BBIYUCISTH 3HAYCHUS JIPY-
TUX TPUTOHOMETPUYECKUX (PYHKIMHA STOTO
yria.

®opMyJIMPOBaTh U /I0KA3BIBATH TEOPEMBI
CHUHYCOB M KOCHYCOB.

®opMyJIMPOBATh U /I0KA3bIBATH TEOPEMBI
0 TOYKax TMEpPEeceUYeHHs] CEepPEeAUHHBIX Iep-
NEHAUKYJISIPOB, OMCCEKTPUC, MEHAH, BBICOT
WJIM UX TIPOJIOJIKEHHUMN.

HccaenoBatb CBOICTBA TPEyrojbHHUKA C
MOMOIIbI0 KOMITBIOTEPHBIX MPOTPAMM.
Pematnb 3a/1a4uu Ha [IOCTPOCHHUE,
JIOKa3aTesIbCTBO M BBIUYMCIICHUSA. BblIeasiTh
B YCIJIOBUU 33/1a4U YCJIOBHE U 3aKIIIOUCHUE.
MopaeanpoBarh  yclioBHE — 3aJaud  C
MOMOIIbIO YepTeXka WM PHUCYHKA, MPOBO-
JAUTH JOMOJTHUTENIbHBIE MOCTPOEHUS B XOJI€
pemenusi. Omnupasich Ha JaHHBIE YCJIOBHS

3a/1a4u, NMPOBOAUTH HE0OXOUMBIE
pacCyXJIeHHUs.
HNuTepnperupoBarTh MIOJTyYECHHBIN

pE3yabTaT U COIIOCTaBJIATH €0 C YCIOBUEM
3aga4u.

3. YerbIpéxyrojbH

UYerslpexyronpHuk. [lapamnmenorpamm, Teopembl O
CBOICTBax CTOPOH, YIJOB M JWAroHajedl mapai-
jJenorpaMma W ero npusHaku. [IpsMOyronbHUK,
TEOpEMA O PABEHCTBE JMArOHAJCd MNPSIMOYTOJIbHHUKA.
Pomb, Teopema o cBoiicTBe nuaronaneil. Ksampar.
Tparerusi, cpeaHsisl TMHAS TPATCIIUN; PaBHOOCIPCHHAS
Tpanenusi.

uKu (10 u)
®opmMyIpoBaTh OTIpEICIICHHSI
napaenorpamma, PSIMOYTOJIBHHKA,

KBajJpaTta, pom0a, Tpameluu, paBHOOEIpEeH-
HOM M TIPSIMOYIOJIBHOM Tpallelnu, CpeaHen
JUHUM  Tpaleuuy;  Ppacno3HaBaTh U
n300pakaTh UX HA YepTexax U pUCYyHKaX.

®opMyJIMPOBaTh U I0Ka3bIBATH TEOPEMBI

0 CBOMCTBAax 51 NpU3HAKaX
napajuiejaorpamma, MPsIMOYTOJIBHHKA,
KBaJipaTa, poM0Oa, TpareuH.

HUccaenoBarhb CBOMCTBA YeThI-
PEXyTOJIbHUKOB C TTIOMOIIBIO KOMITBIOTEPHBIX
Mporpamm.

Pemarsn 3a71a4u Ha MOCTPOCHUE,
JI0Ka3aTeNbCTBO u BBIYUCIICHUS.
MopaenupoBarb  YCIOBHE  3aJadyd €
MOMOILIBIO yeprexka WIH pUCYHKa,

MPOBOAUTH JIOIIOJIHUTEIIBHBIE TIOCTPOCHUS B
XOJI€ pELICHHUS.

BbigensaTs Ha yepTexe KOHQUTYpaluy, He-
00X0oAMMBIE AJISl MPOBEICHUS OO0OCHOBAaHUI
JIOTUYECKHX LIaroB PEIICHUS.
HNuTepnperupoBarb IOJYy4YEHHBIH pPE3YJib-
TaT ¥ COIOCTABIIATh €T0 C YCIOBUEM 3a1a4u

4. MuoroyrojbHuKH (10 u)

MHoroyronapHuK. Beimykible MHOroyroiasHuku. IIpa-
BWJIBHBIE MHOI'OYTOJBHHUKH. TeopeMa O CyMMe YIJoB
BBIITYKJIOT'O MHOTOYTOJIbHUKA. Teopema 0 CyMMe BHEIII-
HUX YTJIOB BBIITYKJIOTO MHOTOYTOJIBHUKA.

Pacno3naBatsp MHOTOYT'OJIbHUKH,
¢popmympoBarb omnpeneaeHue u
NPUBOAUTH IIPUMEPBI MHOTOYTOJIbHUKOB.

®DopMyJIMPOBATh U J0KA3bIBATh TEOPEMY O

CYMMC YTJIOB BBIIIYKJIOI'O MHOI'OYI'OJIbHHKA.




HccaenoBarb cBOKWCTBA MHOTOYTOJIBHUKOB C
IIOMOILBIO KOMIIBIOTEPHBIX IIPOIPAMM.

Pemarp 3amaum Ha JOKa3aTelIbCTBO H
BBIYMCIICHUS.

MO)IeJII/IPOBaTL YCJIOBUC 3aga4n C
IIOMOIIIBIO qepTeixKa I PUCYHKA,

NPOBOJAUTH JIONIOJIHUTEIIBHBIE IIOCTPOCHUS B
XOJI€ PELICHMUS.

HurepnperupoBars IIOJIy YCHHBIN
pe3yJIbTaT U COMOCTABJATH €0 C YCIOBHEM
3a/1a4H.

5. OxpyxkHoOCTb U KpYT (10 u)

OxpyxxHocTb M Kpyr. LlenTp, pannyc, nuamerp. yra,
xopaa. Cektop, cermeHT. LleHTpaibHBINA, BINUCAHHBIN
yToJI, BEIM4YHMHA BIIMCAHHOTO yria. BzanMHoe pacnolio-
JKEHUE TPSIMOA M OKPYKHOCTH, JIBYX OKPYKHOCTEH.
KacarenbHas u cekymas K OKpy»KHOCTH, UX CBOMICTBA.
BnucanHble ¥ onucaHHbIE MHOTOYTOJbHUKH. OKpyx-
HOCTb, BIINCAHHAs B TPEYTOJIbHUK, U OKPY’KHOCTb, OIH-
CaHHas OKOJIO TPEYroOJIbHUKA. TeopemMbl O CyIEeCTBO-
BaHUU OKPYKHOCTH, BIMCAaHHOW B TPEYrOJbHUK, H
OKPY/KHOCTH, OINHMCAHHOW  OKOJO  TPEYrOJIbHUKA.
BrincaHHbple M ONHCaHHBIE OKPYKHOCTH NPABUIBHOTO

MHOrOyroipbHuka.  @DopMynbsl sl BBIYKCICHHS
CTOPOHBI TPaBUJIBLHOTO MHOTOYTOJIBHHMKA; paanyca
OKPY’KHOCTH, BIUCAHHOU B MPaBUIbHBIN

MHOT'OYT'OJIbHHUK; paanyca OKPYKHOCTH, OIMMCAHHOM
OKOJIO MMPAaBHUJIbHOTO MHOTOYT'OJIbHUKA.

DopMyIMPOBATH OIPEICICHUS TOHITHH,
CBSI3aHHBIX C OKPYXKHOCTBIO, LIEHTPAIBHOIO
U BIMCAHHOTO  YIVIOB, CEKylled W
KAacaTeJIbHOM K  OKPYXXHOCTH,  YIJIOB,
CBS3aHHBIX C OKPYKHOCTBIO.
DopMyJMPOBATh U J0Ka3bIBATh TEOPEMBI
O BIIMCAaHHBIX YIVIaX, YIVIaX, CBSI3aHHBIX C
OKPY’KHOCTBIO.

N300paxkarb, pacio3HABaTh U ONHCHIBATH

B3aUMHOE  pACIOJOKEHHE  MNpPAMOH H
OKPY’KHOCTH.
HN3o6paxkars u ¢opmysmpoBath

ONpEACICHUs] BIUCAaHHBIX M OIMCAHHBIX
MHOT'OYTOJIbHUKOB M TPEYTOJIbHUKOB;
OKPYKHOCTH, BIIMCAHHON B TPEYTOJIbHUK, U
OKPY’KHOCTH, OIIMCAHHOM OKOJIO TPEyIojb-
HUKA.

DopMyJMPOBATh U J0Ka3bIBATh TEOPEMBI
O BIMCAaHHOM M ONMCAaHHON OKPY>KHOCTSX
TPEYTOJIBHUKA 1 MHOTOYTOJIbHUKA.
HccnenoBarh cBoiicTBa  KOH(UTYypaIuii,
CBSI3aHHBIX C OKPYKHOCTBIO, C IIOMOLIBIO
KOMIIBIOTEPHBIX ITPOIPAMM.

Pemathb 3aga4un Ha IMOCTPOCHHE,
J0Ka3aTCIbCTBO U BBIYMCIICHHA.
MO}]eJII/IpOBaTI) YCJIIOBUEC 3aga4uu C

IIOMOLIbIO YEpTEXka WU PHUCYHKA, NPOBO-
AUTh JOIOJHUTENIBHBIE ITOCTPOEHUS B XOJ€
peleHus.

BoigensasTe Ha dyeprexxe KOH(UTYypaluw,
HE00X0IuMble I IIPOBECHUS
000CHOBAaHHUH JIOTMUECKUX I11arOB PEIICHHUS.
HNurepnperupoBarhb MIOJTyYECHHBIN
pe3yNbTaT U COMOCTABIATD €TI0 C YCIOBUEM
3aJa4H.

6. I'eomeTpuUeckue npe

oOpasoBanmus (7 u)

[lonsitue o paBeHctBe ¢uryp. IloHsATHE ABMKEHHUS:
oceBas M LEHTpPalbHAs CHUMMETPHUH, MapajIeIbHbIN
nepeHoc, noBopoT. [lonstue o momobum duryp u
TOMOTETHUHU.

OO0BACHATH, U WIJIIOCTPUPOBATH TIOHSTHS
paBeHcTBa  ¢uryp, mnoaodus. CrTpouThb
paBHBIE W CHMMETPUYHBIC (QUTYpPHI, BbI-
NOJHATL  TMApaJUIeNbHBIM  NEepeHoc U
MIOBOPOT.

HccaenoBarb  cBOWCTBA  JABUKEHUU
MIOMOIIBI0 KOMITBIOTEPHBIX TIPOTPAMM.
BbINOJIHATH TIPOCKTHI o

C

TCMaM




FEOMETPUUECKHUX
TJIOCKOCTH.

npeoOpa3oBaHuil  Ha

7.MA3MepeHnsi ¢ NIOMOIIbLIO 1M

KYJIsI M JINHEHKH (3 u)

[TocTpoenus ¢ MOMOUIbIO IUPKYJIA U JIUHEHKU. OCHOB-

HbIE€ 3a7aud Ha TIOCTPOEHHUE: [IeeHHe OTpe3Ka
[OMoJIaM; IOCTPOCHHE YIJIa, PaBHOTO JIaHHOMY;
MOCTPOCHHUE TPEYrolbHUKA 1O TPEeM CTOPOHAM;

MOCTPOEHUE TEPHEHANKYISIpa K MPSIMOM; MOCTPOEHUE
OMCCEeKTpUCHl yIIa; AeNieHHEe OTpe3Ka Ha /1 PaBHBIX
qacTen.

PemaTts 331241 Ha IOCTPOEHUE € TOMOIIBIO
LUPKYJIS U JINHEHKH.

Haxoautsp yCIIOBUS CYLLIECTBOBaHUS
pelLIeHNs, BBINOIHATh MOCTPOCHHE TOUEK,
HEOOXOJUMBIX JJIsi TIOCTPOEHUS HCKOMOM

buryps.
Jloka3bIBaTh, YTO MOCTpPOCHHAas (Qurypa
yIIOBIIETBOPSIET YCIIOBUSIM 3a7a4um

(ompeneasiTb YUCIO PELICHUH 3aAa4ydl TpPHU
Ka)KZIOM BO3MO>KHOM BbIOOpE JaHHBIX).

8. U3MepeHne reoMeTpHYECKH

X BeJIMYHH (12 u)

Jnmuna otpe3ka. Jlnuna momanoi. Ilepumerp mMHOTO-
yronbHHKa. PaccTosHMEe OT TOYKH JO TMPSMOMA.
PaccrostHre Mexy mapauieIbHBIMU PSMbIMHA. [[THHA
OKPYXHOCTH, YHUCIIO JI; IJMHA JYTH OKPY>KHOCTH.
I'pagycHas mMepa yria, COOTBETCTBUE MEXKIY BEIIHYH-
HOW IEHTPAILHOTO YIJIa U JUTMHOW TYTH OKPY>KHOCTH.
[Tonstne mromanau tiockux ¢uryp. PaBHOCOCTaB-
JeHHbIe W paBHOBenukue  ¢urypsl. [lnomanp
npsMoOyroibHUKa.  [lmomaam — mapamienorpaMma,
TpeyrojbHUKAa M Tpamnenuu (OCHOBHBIE (HOPMYIIBI).

@opMyIbl, BBIPAXKAKOIIKAE IUIOMAAL TPEYroJbHHKA
4yepe3 JBE CTOPOHBI M yrojd MEXIy HUMH, 4Yepes
NepUMETp M  paguyC BIMCAHHOM  OKPYXKHOCTH;
dopmyna I'epona. Ilmomaas  MHOTOYTOJIbHHUKA.

[Tnomane kpyra u miomans cekropa. CooTHoOIIEHUE
MEXy TUIOINAASIMU MOJO0HBIX (pUryp.

OO0bsICHATL U WJUIIOCTPUPOBATHL TIOHSTHE
[IEpUMETPA MHOTOYTOJIbHUKA.
DopMyIHPOBATH ONPEACIICHUS PACCTOSHUS
MEXKJy TOYKaMH, OT TOYKH J0 NPSIMOMH,
MEK]ly TTapajuIeIbHBIMU MPSAMBIMHU.
@®opMyJMpPOBaTHL U OOBICHATH CBOMCTBA
JUTMHBI, TPaJlyCHOW MEpHI yTJIa, MITOMIaax.
@®opMyIMPOBATH  COOTBETCTBUE  MEXKIY
BEJIMYMHOW ILIEHTPAIBHOTO yIJIAa U JJIMHON
JIyTH OKPYKHOCTH.

OO0bsICHATL U WJUIIOCTPUPOBATH TTOHSTHUS

PaBHOBEIMKHUX u PaBHOCOCTABJIEHHBIX
duryp.

BrIBOAUTEH (hopMyIIbI mIomaaeu
MPSIMOYTOJIbHUKA, napajeaorpaMmma,

TpPEeyrojipHUKa W Tpameunuu, a Takke (op-
MyJIy, BBIP@XKAIOIIYH0 IUIOMAJb TPEYroJib-
HUKa dYepe3 [BE CTOPOHBI M YIOJd MEXKIY
HUMHU, JUTMHY OKPY>KHOCTH, IJIOLIA/1b KpyTa.

HaxonuTe  miomanas  MHOIOYIOJIbHUKA
pa30MeHneM Ha TPEyTrOJIbHUKH U YeThIpex-
YTOJIbHUKH.

OO0bsICHATH u WIIIOCTPUPOBATH

OTHOIICHHUE TUTOIIaIei TOTIOOHBIX (Uryp.
Pemarb 3a7aun Ha BBIYMCIICHUE JTUHEHWHBIX
BEJIMYMH, TpaJyCHOM Mepel yria u
TJIOMAZCH TPEYTOJbHUKOB, YETHIPEXYTOJIb-
HUKOB U  MHOTOYTOJbHUKOB,  JUIMHBI
OKPY>KHOCTH W Tulomanau kKpyra. Omnupasich
Ha JaHHBIE YCJIOBUS 33Jla4d, HAXOAUTh BO3-
MO>XHOCTH TIPUMEHEHHUST HEOOXOAUMBIX (op-
MyJ1, TpeoOpa3oBbIBaTh (POPMYJIBI.
Hcnoan3oBatrh GopMyssl 111 000CHOBAHUS

JIOKa3aTelIbHbIX  pacCyXICHUM B  XOHE
peuieHus.
HurepnperupoBars IIOJIy YECHHBIN

pPE3YIbTAT U COMOCTABJATL €TI0 C YCIOBUEM
3aga4u.

9. Koopauuatsl (5 u)

JlexapToBbl KOOpIMHATBl HA IUIOCKOCTH. YPAaBHEHHE
npsmoil. KoopauHatel cepenunsl otpes3ka. Popmyna
paccTOsHUS MEXKIY JBYMS TOYKaMH IUIOCKOCTH.
YpaBHEHHE OKPYKHOCTH.

OO0BSICHATH ¥ WIJIIOCTPUPOBATH TOHATHE
JIEKapTOBOM CUCTEMbI KOOPJMHAT.

BbiBoAMTh U HMCHOJB30BATH  (OPMYIIBI
KOOPJIMHAT CEPEeIMHbl OTPE3Ka, PACCTOSIHUS




MEXJy JBYMs TOUYKaMU IUIOCKOCTH, YpaB-
HEHUs MPSMOUN U OKPYKHOCTH.

BbinoaHaTh IIPOEKTHI o TeMaM
WCIIOJIb30BAaHUsI KOOPJAMHATHOIO METOAA IpHU

pellleHny  3a7ad  Ha  BBIYUCIEHUS U
JTI0Ka3aTeJIbCTBA.
10. BexTopsI (5 u)
Bekrop. Jynuna (Moxyns) Bektopa. PaBeHcTBO BekTo- | DOpMYIMpOBATH OnpeaeIICHUs "
poB. Komnuneapusie BekTopbl. KoopanHaThl BEKTOpa. | WITIOCTPUPOBATh MOHITHUS BEKTOPA, AJTUHBI
YMHOKEHHE BEKTOpa Ha YHCJIO, CyMMa BEKTOpOB, | (MOZIYJs) BEKTOPA, KOJUIMHEAPHBIX

pas3io)KeHUe BEKTOpa IO JIBYM HEKOJUIMHEApHBIM
BEKTOpaM. Yroia Mexay Bekrtopamu. CkaisipHOe
NPOM3BEIEHUE BEKTOP.

BEKTOPOB, PaBHBIX BEKTOPOB.
BbruncasTh JUIMHY U KOOPAUHATHI BEKTOPA.
HaxoauTtp yron Mexzay BEKTOPAMH.

BoInoaHATH Oorcpanru Haa BEKTOpaMHu.
BoInoaHsATHL IIPOCKTHI 1o TEMaM
HCIIOJIB30BaHUs BCKTOPHOI'0 METOAAa IIpU
pemiCeHUN 3aJa4 Ha BBIYHUCJICHHUA U OOKa3a-
TCIbCTBA.

11. D1eMeHTBI JJOTHKH (3 u)

Omnpenenenne. AKCHOMBI U TeopeMsl. Jloka3arenscTBo. | Bocnponssoanrs (bopMyITHpPOBKH

Jloka3zarenbcTBO OT NMPOTUBHOrO. Teopema, oOpaTHas | ONpe]esICHUI; KOHCTPYHPOBATh

naHHoil. [Ipumep u KOHTpHpuUMep. HECJIOKHBIE OIPEAEIIEHUSI CaMOCTOSITENBHO.
Bocnpoussoaurs (bopMyIIHPOBKHU u
JI0Ka3aTenbCcTBa U3yUYCHHBIX TEOpeM,
NPOBOAUTH HECJOXHBIE JIOKa3aTeJIbCTBA
CaMOCTOSITENIbHO,  CChLIATBCH B XOJ€
000OCHOBaHMH Ha ONpENEIECHUS, TEOPEMBI,
AKCHOMBI.

Peszepe epemenu - 5 u

IV. Onucanue MaTepuaibHO-TEXHUYECKOT0 00eceyeHUus1 00pa30BaTeIbHOTO
npoiecca
HopmaTuBHbIE JOKYMEHTBI
1. Maremaruka: mnporpammbr:5-9 ximaccel/ A.I'Mepsnsk, B.b.Ilomonckuii, M.C.Skup, E.B.Bytxo
(Anroputm ycnexa)M.:Benrana-I'pag, 2017.
2. IlpumepHBIe IpOrpaMMbl IO  Y4€OHBIM IpeaMeraM. Marematuka. 5-9 Kiacchl: MPOEKT. — 3-€ u31.,
nepepad. — M. : IlpocBemenue, 2011. — 64 c. — (CrangapTsl BTOpOro mnokojeHus). PykoBogurenu
npoekTta: akaa. PAO, a-p nen. nayk A.A. Ky3nenos, akan. PAO, n-p nea. vayk M.B. Pepkakos, wi.-kop.
PAO A.M. Konnmakos.
3.®enepanbHbBIN TOCYIapCTBEHHBIN 00pa30BaTEIbHBIN CTAHIAPT OCHOBHOTO O0IIEro 00pa3oBaHUsI.
4. OcHoBHas oOpa3oBaTejbHas MporpamMma OCHOBHOro oOrmiero oo6pazosanus ['BOY COLI c. Manas
MausibimeBka.
Y4eOHO-METOANYECKHH KOMILIEKT
Anrebpa. 7 knmacc. B 2 4. Y. 1. YueOHuK U1 ydammxcst o0meo0pa3oBaTeIbHBIX OpraHu3aIuii/
A.I''MopakoBuu. — 17-e u3na., crep. — M.: MHemo3uHa, 2015.
2. Aurebpa. 7 kimacc. B 2 4. Y. 2. 3agauHuk Uil ydamuxcsi o0nieo0pa3oBaTebHBIX OpTaHu3ainii/
A.I''MopakoBuu. — 17-e u3na., crep. — M.: MHemo3uHa, 2015.
3.  Aunrebpa. 8 kmacc. B 2 u. Y. 1. YueOHuk 11 yqanmxcsi o0meo0pazoBaTeIbHBIX OpraHu3aInii/
A.I''MopakoBuu. — 17-e u3na., crep. — M.: MHemo3uHa, 2014.
4. Anre6pa. 8 xracc. B 2 u. U. 2. 3agauHuk s ydammxcsi 00meo0pa3oBaTeIbHbIX OpTaHH3aIlHii/
A.I''MopakoBuu. — 17-e u3na., crep. — M.: MHemo3uHa, 2014.
5. Aunrebpa. 9 kmace. B 2 4. U. 1. YueOnuk is yqammxcsi o0mieo0pa3oBaTeIbHBIX OpraHu3aInii/
A.I''MopakoBuu. — 17-e u3na., crep. — M.: MHemo3uHa, 2014.
6. Anrebpa. 9 kmacc. B 2 4. U. 2. 3amaynuk i y9ammxcs 001meo0pa3oBaTeIbHBIX OpraHu3aIuii/
A.I''MopakoBuu. — 17-e u3na., crep. — M.: MHemo3uHa, 2014.
7. Teomerpust: 7-9 xmaccel: y4eb. miusi  0o0meoOpa3oBar. OpraHHU3aIHii/
byty3o0s, C. b. Kagomues u np.- 5-e uza. — M.: [Ipocsemenue, 2018.
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8. MaremaTtuka:5 Kiacc: Yy4YeOHHMK JJsl y4alluxcs OO0IIeoOpa3oBaTENbHBIX —YUpEXKIeHUH /
A.I"'Mep3msik, B.b.ITomonckuii, M.C.Axup. — M.:Benrtana-I'pad,2018.

9. MaremaTHka:5 Kiacc: AMJAKTHUYECKHME MaTepHajibl: COOPHHMK 3a7ady W KOHTPOJBHBIX paboT /
A.I"'Mep3msik, B.b.ITomonckuii, M.C.Axup. — M.:Benrana-I'pad,2017.

10. Marematuka:5 kmacc: meroaudeckoe mocodue / E.B.bynko, A.I'.Mep3snsk, B.b.IlonoHckuid,
M.C.Axup. — M.:Benrana-I'pad,2017.

11. Marematuka:6 kmacc: Yy4eOHUK [Uig ydammxcs oOmeo0pa3oBaTeIbHBIX — YUPEKACHUNU /
A.I"'Mep3msik, B.b.ITomonckuii, M.C.Axup. — M.:Benrtana-I'pad,2018.

12. MaTtemaTHka:6 Kiacc: AMIAKTHUECKHME MaTepuaibl: COOPHHK 3a7ad W KOHTPOJBHBIX padboT /
A.I"'Mep3msik, B.b.ITomonckuii, M.C.Axup. — M.:Benrtana-I'pad,2017.

13. Marematuka:6 xmacc: meroauudeckoe mocodbue / E.B.bynko, A.I'.Mep3ansk, B.b.IlonoHckuid,
M.C.Axup. — M.:Benrana-I'pad,2017.

14. [loypouHnble pa3pabOTKu 1O TeoMeTpuu: 7 Kiacc. — 2-e u3J., nepepad. u gom. — M.: BAKO, 2009.

15. TToypounslie pa3paboTKH 1Mo TeoMeTpuu: § Kiacc. — 2-¢ u3., nepepad. u gom. — M.: BAKO, 2009.

16. [loypounsie pa3paboTKu Mo reoMeTpun: 9 kiace. — 2-e u3z., nepepad. u gom. — M.: BAKO, 2009.

CnpaBoyHble MOCO0OHs, HAYYHO-TIONYJISIPHASI U MCTOPUYECKAsl IUTepaTypa

1. baspun N.U., ®pudyc E.A. Crapunnsie 3agaun. — M: IIpocsemenue, 1994.
2. TaBpuiioa T.Jl. 3anumarenbHas mateMatuka : 5-11 kmaccel. — Bonrorpan: Yuurens, 2008.

3. T'ycee B.A. COopuuk 3amau mno reomerpuu:5-9 kmaccel.-M:Onukc 21 Bex:Mup
obpazosanmue,2005.

4. Jlesurac I'.I'. Hectannapthsle 3anaun no marematuke. — M.: MTJIEKCA, 2007.

5. TMwuyrun JI.®. 3a crpanunamu yyeObnnka anreopsl. — M. : [Ipocsemenne, 2010

6. Iloiia [Ix.Kak pemats 3agauy? — M.:IIpocBemenue, 1975.

7. ®apkoB A.B. Maremarndeckue onumnuansl B mkone: 5-11 kmaccel. — M.:Alipuc-Ilpecc,

2005.
8. Mapsirun N.®.,Epranxuesa JI.H. Harnsanas reomerpusa. — M.:MHUPOC, 1995.
9. http://www.kvant.info/ XKXypnan «KBant»
IleyaTHbIe MOCOOUA

1. Tabauup! o MaTeMaTHKE I 5-6 KIaccoB.
2.Tabmuier mo anredpe mist 7-9 kimaccos.

3. TaGnuiel Mo reoMeTpun I 7-9 KilaccoB
4.ITopTpeThl BBILIAIOIIUXCS IEATEIEH MaTEMATHKH.

1.

.
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HNudopmanuoHHbIE CPEeACTBA
Jloche MIKOJILHOTO YUHTENsI MaTeMaTUKU http://www.mathvaz.ru/docie.php?
action=articles&catalog_id=3&cat_id=8
3aByu. Undo Meronuueckas 6ubnuoreka http://www.zavuch.info/methodlib/5/
«Kapman ans yunrens marematuku» http://karmanform.ucoz.ru.
CVII (coBpeMeHHBIN yunTenbckuil mopran) http://easyen.ru/?
_openstat=0KTQsNC50Lst0YHRgdGLOLvQutCwOzs7
Ypoku — KOHCTIEKTBl WwWw.pedsovet.ru
OIHMOP http://www.fcior.edu.ru u EK I1IOP http://school-collection.edu.ru.
. Sl uny Ha ypok MaTeMaTHKH (METOJUECKue pa3padoTkn): www.festival.lsepember.ru
TexHu4eckue cpeacTBa 00ydeHus

1. KommeroTep.

2. MynbTUMEIUATIPOEKTOP.
3. DOkpaH.

4. HuTepakTuBHAS JOCKA.
5. HoytOyxwu.

Y4yeOHO-paKTHYECKOe M y4eOHO-1a00paTopHOE 000py10BaHUeE
Jlocka MarHuTHast ¢ KOOPJAMHATHOM CETKOM.
Ha6op uudp, 6ykB, 3HaAKOB sl CpEAHEN IITKOIIBI.
HabGopsr «Yactu nienoro Ha kpyre». «IIpocteie qpoom».
HaGopsl reomeTpuueckux Teil.
KoMmuieKT uepTéxHbIX HHCTPYMEHTOB (KJIACCHBIX): JIMHEHKA, TPAHCIIOPTUP, YTOIbHUK(

30°u60°¢ , Y2O/NbHUK ( 45° s 450), YUPKY/b.
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