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MMOACHUTEJIBHAA 3AIIMCKA

OBLIAA XAPAKTEPUCTUKA YYEBHOTI'O ITPEAMETA «MATEMATHUKA»

PaGouas mporpamma 1o MaremMaTtuke iIsi oOydaromuxcsi 5—9 KilaccoB
pa3paborana Ha ocHOBe DenepallbHOTO TOCYJAapCTBEHHOTO 00pa3oBaTEIbHOIO
cTaHJapTa OCHOBHOI'O OOIIero oopa3zoBaHusi C y4ETOM M COBPEMEHHBIX MHPOBBIX
TpeOOBaHUN, MPEABIABISIEMBIX K MAaTEMaTHYECKOMY OOpa30BaHUIO, W TpaaUIUN
poccuiickoro o00Opa3oBaHUSI, KOTOpbIE OOEcCreYyuBalOT OBJIQJIEHHE KIIIOUEBBIMU
KOMIICTCHIIUSIMUA, COCTABJISIFOIIIMMH OCHOBY JJIsI HEIPEPBIBHOTO OOpa3oBaHUS U
caMoOpa3BUTHUSI, a TakKXKe M[eJIOCTHOCTh OOLICKYJIbTYpHOTO, JIMYHOCTHOTO U
MO3HAaBaTeJIbHOIO pa3BUTUsA oOydaromuxcs. B paboueit mporpamme y4yTeHbI UAEHU U
nosyoxenuss KoHuenumu pa3BUTHS MaTeMaTHUeCKoro obOpa3zoBanusi B Poccuiickoit
denepaniuu. B smoxy uudpoBoit  TpaHchopmanmu  BceX cdep UeIoBeYECKOH
JICSITEIIbHOCTH HEBO3MOXXHO CTaTh OOpa30BaHHBIM COBPEMEHHBLIM YeIOBEKOM 0e3
0a30BOM MaTeMaTH4YeCKOM IIOJATOTOBKHU. VYK€ B IIKOJE€ MaTeMaTUKa CIIyKUT
OTIOPHBIM NPEAMETOM JUIS U3YUYCHUSI CMEXHBIX JIUCIUILINH, a MOCJE IIKOJbI pealbHOMU
HEOOXOJIMMOCTBIO  CTAHOBHUTCS  HEMpEephIBHOE  oOpa3oBaHUE, 4YTO  TpelyeT
MOJHOIIEHHOW ©0a30BoOil 0011eo0pa3oBaTeIbHOW IIOJITOTOBKH, B TOM YHCJIE U
MaTeMaTH4ecKoil. OTo 0O0yCJIOBIEHO TEeM, YTO B HAIId JHU PacTET YUCIO
npodeccuii, CBsA3aHHBIX C HEIIOCPSACTBEHHBIM IIPUMCEHCHHUEM MAaTeMaTUKWU: U B
chepe HDKOHOMHKH, U B OHU3HEcCe, M B TEXHOJOTHYECKHUX OOJacTsIX, M JaXke B
ryManuTapHbeiX cdepax. Takum o0pa3zoM, Kpyr MHIKOJIBHUKOB, IS KOTOPBIX
MaTeMaTHuKa MOYET CTaTh 3HAYUMBbIM IIPEIMETOM, PACHINPSAETCS.

IlpakTryeckas 1OJIE3HOCTh MaT€MAaTHUKHA OOYCJIOBJICHA TE€M, YTOEE€ IMPEeIMETOM
SIBIISIIOTCSL (PyHIaMEHTAJIbHBIE CTPYKTYPBI HAIIEerOo MUpA: MPOCTPAHCTBEHHBIE (POPMBI
U KOJIMYECTBEHHBIC OTHOIICHUS OT MPOCTECHUIIINX, YCBAUBAEMBbIX B HETIOCPEJICTBEHHOM
OmbITE€, JI0 JIOCTAaTOYHO CJIOXKHBIX, HEOOXOAMMBIX [IJIsI Pa3BUTHUs HAYYHBIX |
OPUKJIAIHBIX HAel. be3 KOHKPEeTHhIX MaTeéMaTH4YeCKUX 3HAHUU 3aTPyAHEHO
NOHMMAaHUE TPUHIUIIOB YCTPOWCTBA M MCHOJb30BAHUSI COBPEMEHHOM TEXHUKH,
BOCTIpUSATHE W WHTEPIIPETAIlMsl Pa3HOOOpa3HOW COIMAIIbHOM, JSKOHOMHUYECKOMH,
noiuThudeckor wuHdopmanuu, wManod¢d@deKTUBHA TMOBCEIHEBHAsI MOpaKTUYecKas
JesITeIbHOCTh. KaxkioMy YeJIOBEKY B CBOEM KW3HU NPUXOIUTCS BBIMOJHATH PaAcUEThI
U COCTaBISITh  aJITOPUTMBI, HAXOAUTh W OPUMEHATH (QOPMYIBI, BJIAJETh
OPAKTUYECKUMU TpPUEMAMH TE€OMETPUUECKHUX UZMEPEHHUM W TMOCTPOCHUN, 4YHUTATh
uH(poOpMaInio, TPEACTaBICHHYIO B BHJAE TaOnUll, AUuarpaMMm U TpadUKOB, KUTh B
YCJIOBUSIX HEONPEACIEHHOCTH W TOHHUMAaTh BEPOSITHOCTHBIM XapakTep CIydalHBIX
COOBITHIA.

OpHOBpeMEeHHO ¢ pacmupeHueM cdep TPUMEHEHUsT MaTeMaTUKH B
COBPEMEHHOM OOIIlecTBe BcE 0OoJiee Ba)KHBIM CTAHOBUTCS MaTeMaTHYECKUN CTHIb
MBIIIIJICHUS, TIPOSIBIISIIOIIUMCS B ONPEISIIEHHBIX YMCTBEHHBIX HaBbIKax. B mmporiecce
U3yYEHHUsI MaTe€MaTUKH B apceHal NPUEMOB M METOJIOB MBIIUICHUS YeJIOBEKa
€CTECTBEHHBIM O0O0pa3oM BKJIIOYAIOTCS HWHIAYKOHUS W ACAYKIUs, OO0OoOmIeHue U
KOHKpEeTH3allis, aHajlu3 ¢ CHUHTe3, Kilaccudukamus U CHCTeMaTH3aIlus,
abctparupoBanve u aHajgorus. OOBEKTHI MaTEMATUYECKHUX YMO3aKIIOUCHUMH,
npaBuwjia WX KOHCTPYHUPOBAHHUSI PACKPBIBAIOT MEXaHU3M JIOTHUYECKHMX NOCTPOCHUH,
CITOCOOCTBYIOT BBIpabOTKE yMeHHsT (HOpMYyJITUPOBaATh, OOOCHOBBIBATHh U JOKa3bIBATH
CY>XJI€HHUs, TE€M CaMbIM pa3BUBaAIOT JIOTMYECKOE MbIIUIeHHe. Benaynias poJb
MPUHAJICKUT MaTeMaTuke U B (GOPMUPOBAHUU AJITOPUTMHUUESCKONM KOMITOHECHTHI
MBIIIUJIEHUST W BOCIUTAHUM YMEHHUH JIeUCTBOBaTh 110 3aJaHHBIM aJropuTMam,
COBEpPIIECHCTBOBATh H3BECTHBIE M KOHCTPYHUpPOBATh HOBBIE. B mponecce penieHus
3a71ady — OCHOBOU y4eOHOU JESITEIIbHOCTH Ha YPOKaxX MaTeMaTUKH — Pa3BHUBAIOTCS
TAK>X€ TBOPYECKAsi HIIPUKJIaAHasi CTOPOHBI MBIIIJICHUS.

OOyueHue wmaremMaTuke MOa€T BO3MOXXHOCTb pa3BUBATh Yy OOyYaIOIIUXCS
TOYHYIO, paIllMOHAJIBHYIO U HWH(POPMATHBHYIO pPeYb, YMEHHE OTOMpaTh HamboJiee
HOAXOOSIINE SI3BIKOBBIC, CUMBOJIMYECKHE, TpaUUISCKUE CPEJCTBA ISl BBIPAKCHHUS
CY>XJI€HUH U HaIJIS,THOTO UXIIPEACTABICHUSI.
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HeoOxonuMbIM KOMIIOHEHTOM OOIIeH KYJIbTYpPbl B COBPEMEHHOM TOJIKOBAaHUU
SIBJISIETCST  OOlllee  3HAKOMCTBO C  METOJaMM MO3HAaHUA  JICMCTBUTEIIBHOCTH,
pPEACTABIICHUE O IIPEAMETE U METOJaX MAaTEMaTUKH, UX OTIMYUU OT METOJOB APYIUX
€CTEeCTBEHHBIX M I'yMaHUTApHbIX HayK, 00 OCOOEHHOCTSX IIPUMEHEHHs] MaTeMaTHUKH
JUISL peIICHHUs] HAayYHBIX M NOPUKIAAHBIX 3aad. TakuM oOpa3oM, MaTeMaTHUYECKOE
oOpa3oBaHHE BHOCUT CBOHM BKJ1aJ B (OpMHUPOBAHUE OOIIEHKYJIBTYPbl YEIOBEKA.

N3yueHne maTeMaTUKH TaKXeE CIIOCOOCTBYET SCTETHUYECKOMY BOCHHUTAHHUIO
4eJIOBEKa, IIOHMMaHMIO KpacoTbl M M3sLIECTBA MaTEeMaTHYECKHUX PAaCCYKIACHUM,
BOCTIPUSITHIO T€OMETPUUYECKUX (POPM, YCBOCHHUIO MJICH CHMMETPHU.

HEJM WU OCOBEHHOCTU WM3YYEHUSA YYEBHOI'O IIPEJIMETA «MATEMATUKA». 5-9
KJIACCBI

IIpuopureTHBIMU LIEJISIMU OOyUYE€HHSI MaTeMaTHKe B 5—9 Kki1accax sSIBJISIFOTCS:

— bopmupoBaHMEe IIEHTPAJIbHBIX MaTEMaTHYECKHUX IIOHITHUH (4UHCIO,
BEJIMYMHA, TreoMeTpuyeckass (urypa, IE€peMeHHasl, BEpOATHOCTb, (QyHKLUs),
00ecCIIeYnBaIOIINX  IIPEEMCTBEHHOCTh W  MEPCHEKTUBHOCTH  MaTEMaTHYECKOTO
oOpa3oBaHUsI 00yYarOIINXCS;

— MOJABEJICHUE OOyd4alromMxcsi Ha JOCTYNHOM JUII HHUX YPOBHE K
OCO3HAHHIO B3aMMOCBSI3M MaTEMaTUKU W  OKpYXKalolllero Mupa, [OHUMAaHUE
MaTeMaTHUKM KaK 4acTH oO1Iel KyJIbTypbl YEJIOBEUYECTBA;

—  pa3BuTHE WHTEJUIEKTYaJIbHBIX u TBOPYECKHUX criocobHocCTeM
OoOydJaroImXxcsi, IMO3HABAaTCJIbHOW  aKTUBHOCTH, HUCCIIEAOBATEIILCKUX  YMEHHUMU,
KPUTHUYHOCTH MBILUICHUS, HHTEpeca K U3yYECHUIO MaTEeMaTHKU;

— (popmupoBanre (QyHKIMOHAJIBHOW  MaTEeMaTHUYE€CKOH  TI'PaMOTHOCTH:
YMEHHUsI pacIlO3HAaBaTh MPOSIBJICHUS MaTeMaTHYeCKUX IIOHSTHH, OOBEKTOB WU
3aKOHOMEPHOCTEH B pEaJIbHbIX >KU3HEHHBIX CUTyallUsIX M NOPU H3YUYEHUHU JPYrux
y4eOHBIX OpeaMeETOB, OPOSIBIICHUS 3aBUCUMOCTEN U 3aKOHOMEPHOCTEM,
(popmynupoBaTh MX Ha sA3bIKE MaTEeMaTHKU U CO3JaBaTh MaTE€MAaTHYE€CKHE MOJIEJIH,
NPUMEHSATh OCBOCHHBIM MaTeMaTHYECKHU ammapar Uil pelIeHUus] MPaKTHKO-
OPUEHTHPOBAHHBIX 3a/1a4, UHTEPIIPETUPOBATh U OLICHUBATh MOJIyUY€HHbIE PE3yJIbTAaThI.

OcHOBHBIE JIUHUM COJIEpP’)KaHUsI Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna u
BBIYHCIICHUS», «Aurebpa» («AnreOpamdeckrde BBIpaKEHUSD», «YpPaBHEHUS WU
HEepaBeHCTBa»), «PyHKkUum», «l'eomerpuss» («l'eomerpuueckue ¢GUIypsl U HX
CBOICTBaY, «3mepenne reomMeTpuuYecKUX  BEJIUYUHY), «BepositHOCTE U
cTaTUCTUKa». JlaH Hble JUHUM Pa3BUBAIOTCS IapajuleIbHO, KaXkJaass B COOTBETCTBUM C
COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHAa OT APYTroi, a BTECHOM KOHTAaKTe U
B3anMojierictBuu. Kpome »Toro, ux oObeAUHSIET JIOTMYECcKass COCTaBJIsIolIasi,
TPaAUILIMOHHO MpHUCYIlas MaTEeMaTUKEH IMPOHU3BIBAIOIIAsI BCE MAaTEMAaTUYECKUE KYPCHI
U cojaepkareibHble TuHUU. CdopmynupoBaHHoe B denepaibHOM TroCyAapCTBEHHOM
oQm30BaTEeIbHOM CTaHJapTEe OCHOBHOT'O OOIIEro oOpa3oBaHHUs TPEOOBaHHE «YMETh
OonepUupoBaTh MOHSATUSIMU: OIIpPeAeIeHNE, aKCHOMa, TeopeMa, J0Ka3aTeJIbCTBO; YMEHHUE
pacrio3HaBaTh MCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOJAUTH IMPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUSI W OTPHUIIAHUST BBICKAa3bIBAHUI» OTHOCHUTCS
KO BCEM KypcaM, a (OpMHUpOBaHHE JOTHUECKHUX YMEHHU pacnpenensercs MO BCeM
rogaM oOy4YeHHsI Ha YpPOBHE OCHOBHOro obOmiero ooOpa3oBanus. Cojep)xaHue
oOpa30oBaHUs, COOTBETCTBYIOIIEEC MNPEAMETHBIM pe3yJibTaTaM ocBoeHus IlpumepnHoit
paboueil mporpammsbl, pacOpelesIEHHbIM MO ToJaM OOy4YeHUs, CTPYKTYpPHUPOBAHO
TakuM 0Opa3oM, YTOObI KO BCE€M OCHOBHBIM, MPUHIUIIHAIBHBIM BOIpPOCAM
oOyyaromniuecst oOpaliajuch HEOJHOKPATHO, 4YTOOBI OBJIQJIEHME MaTeMaTHYeCKHMH
MNOHATHUSIMU M HaBbIKAMM OCYIIECTBJISUIOCH IMOCJIEIOBATEIBHO M IOCTYHAaTEIbHO, C
COOJIIOACHUEM MPUHIIUIIA TPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOUAJIUCh B OOIIYIO
CUCTEMY MaTE€MAaTHYECKHUX IIPEICTAaBICHNUIN OOydYaroluXcs, pacliupss U yriyossis eé€,
00pa3ysi IpOYHbIE MHO>XECTBECHHBIE CBSI3H.

MECTO YYEBHOI'O IMPEIMETA «MATEMATUKA» B YYEBHOM IIJIAHE
B coorBerctBUM ¢ ®DenepanbHbIM T'OCYJIapCTBEHHBIM OOpa30BaTEIbHBIM
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CTaHAAPTOM OCHOBHOTO OOMIETO OOpa30BaHHUs MaTEMaTHKa SBISICTCS O0s3aTCIIbHBIM
OpeIMEeTOM Ha JaHHOM YypOBHE oOpazoBaHus. B 5—9 kiaccax y4deOHBIN mpeamer
«MaremMaTuka» TpaJUIIMOHHO U3yYaeTCsl B paMKaxX CICAYIOMNX YIYeOHBIX KypCOB: B 5—
6 ki1accax — Kypca «MaremaTtuka», B 7—9 kiaccax — KypcoB «AJredpa» (BKIIrouas
3JIEMEHTBhl CTAaTUCTUKU W Teopuu BeposiTHocTer) u  «l'eomerpusi». Hacrosimen
OporpaMMoOil  BBOJIMUTCS CaMOCTOSITEIbHBIM y4eOHbIH Kypc «BepossiTHOCTL U
CTAaTUCTUKA».

Hacrosimieit nporpaMmMoil mpeaycmaTpyuBaeTcsl BbIJIEJIEHUE B YYE€OHOM MJIaHE Ha
U3yUYeHHE MaTeMaTHUKH B 5—6 Kjaccax 5 y4eOHBIX YacOB B HEJECIIIO B TCUECHHUE KaXKO0T'O
roga o0ydenus, B 7—9 kiaccax 6 yuyeOHBIX 4acOB B HEJEJIIO B TEUCHUE KaXKJIOrO roja
oOydeHuUs ,Bcero 952 y4eOHBIX daca.

TemaTtnyeckoe  IUIAaHUPOBAHME  YYEOHBIX KypCOB U PEKOMEHJIyeMoe
pactipejiesieHre y4eOHOTO BPEMEHH Il U3YUE€HHUsI OTJICJIBHBIX T€M, NPEIJIOKEHHbBIC B
HACTOsIIIEH IporpaMmMe, Hal0 pacCMaTpuBaTh Kak MPUMEPHbIE OPUESHTUPHI B NOMOIIb
COCTAaBHUTEJIIO aBTOPCKOM paboueil mporpamMmbl M MOPEXAE BCETO YUYHUTEIIO. ABTOP
paboueit mporpamMmbl BOpaBE€ YBEJIWYUTh WIH YMEHBIIUTH MNPEII0KEHHOE YHCIIO
Y4Y€OHBIX YacOB Ha Te€My, UTOObI YIJIyOUTBHCS B TEMaTHUKY, OOjie€ 3aMHTEPECOBABIIYIO
YYEHHUKOB, WJIM HAOPaBUTh YCUJIUS HA NPEOAOJICHHE 3aTpyaHeHUl. JlomycTuMo Takxke
JIOKAJIbHOE IIepepacHpe/iesIieHUe M NEPECTAaHOBKAa DJIEMEHTOB COJIEp>KaHUsI BHYTPU
JTaHHOrO KJiacca. KomanyecTBO TIPOBEPOUYHBIX paboOT (TeMaTUYeCKHil U HUTOTOBBIN
KOHTPOJIb KaueCTBa YCBOCHHUSI Y4EOHOTO MaTepuaja) U UX THUIl (CAMOCTOSITEJILHBIC U
KOHTPOJIbHBIE Pa0OThI, TECThI) OCTAIOT CS HA YCMOTPEHHE YUYHTENsA. Takke y4YUTEIb
BOpPAaBE€ YBEJIMYWUTh WJIM YMEHBUIUTh 4YHMCIO Y4YEOHBIX 4YacoB, OTBEAEHHBIX B
IIpumepHoii paboueil mporpamMme Ha 000OIIEeHHE, ITOBTOPEHHUE, CHUCTEMaTH3aIlUIO
3HaHUM oOyuarouxcsi. EAMHCTBEHHBIM, HO HNPUHIMUIIMAJIBHO Ba)XHBIM KPUTEPHEM,
SIBJISIETCSI JOCTH)KEHHE Pe3yJIbTaTOB O0yUYEHUs, YKa3aHHBIX B HACTOSILEH mporpaMme.

IVIAHUPYEMBIE PE3YJBTATBI OCBOEHUAYYEBHOI'O IIPEAMETA «MATEMATHKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

OcBoenue yueOHOro TtipeaMmera «MaremaTuka» JOJDKHO OOecreuruBaTh
JIOCTH>KEHHE Ha YPOBHE OCHOBHOIO OOIIero o6pa3oBaHUS CIEAYIONIUX JIUYHOCTHBIX,
MeTanpeIMETHBIX U MPEeAMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE PE3VJIBTATBI

JIndHOCTHBIE  pe3yJabTaThbl OCBOCHHSI MPOrpaMMbl  y4E€OHOTO TIpeaMeTa
«MaremaTuka» XapaKTepU3yIOTCs:

[TaTpuoTnyeckoe BOCTIMTAHHUE:

OPOSIBJICHUEM HHTEpEca K MPONLIOMY U HACTOSIIEMY POCCUMCKON MaTE€MaTHUKH,
IIECHHOCTHBIM OTHOILICHUEM K JOCTHUKXCHUAM pOCCI/IfICKI/IX MaTEMATHUKOB n
pPOCCHUMCKOM MaTeMaTHYECKOW MIKOJIbI, K HMC HOJIb30BAaHUIO ITUX JOCTHIXKEHHUU B
JIPYTUX HayKax U MPHUKIIaJHbIX cdepax.

['paskaHcKoOe U JTyXOBHO-HPABCTBEHHOE BOCIUTAHHE:

TOTOBHOCTBIO K BBITIOJTHEHHUIO OOSI3aHHOCTEW TpaK/IaHWHA W peaiu3allii ero
npaB, TIPEACTABJICHHWEM O MaTeMaTHYEeCKUX OCHOBaX (QYHKIIMOHHUPOBAHUS
Pa3IUYHBIX CTPYKTYpP, SIBJICHHH, MTPOIEAYp TpakIaHCKOTO oOmiectBa (BBIOOPHI,
ONpPOCHI U TP.); TOTOBHOCTHIO K OOCYXJICHUIO ATHYECKUX MPOOJEeM, CBSI3aHHBIX C
MPaKTHYCCKHUM IIPUMCHCHHUEM )IOCTI/I)KCHI/Iﬁ HayKH, OCO3HAaHHUCM Ba>XHOCTHU MOPAJIbHO-
OTHUYCCKUX IMPHUHIOUIIOB B ACATCIBHOCTHU y‘IéHOFO.

TpynoBoe BocniuTanue:

YCTAaHOBKOWl Ha aKTHBHOE Y4YacTHE€ B pEIIeHUU TMPaKTHUYECKUX 3ajad
MaTE€MaTUYECKOM  HAIMpPaBJICHHOCTH, OCO3HAHUEM Ba)XHOCTU MATEMaTUYECKOTO
oOpa3oBaHUsI Ha TIPOTSHKEHUHW BCEU JKWU3HU ISl yCHOEITHOW TipodeccuoHanbHOMN
ACATCIIBHOCTU ©W PAa3BUTUCM HGO6XOI[/IMBIX yMeHHﬁ, OCO3HAaHHBIM BBI60pOM 41
HOCTPOEHHEM HHIWBUAYAJIbHOW TPaeKTOPHUM OOpa30BaHUsI M >XKU3HEHHBIX IUIAHOB C
y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

DCTEeTHYECKOE BOCIIMTAHHUE:



CIIOCOOHOCTBIO K  3MOIMOHAJIBHOMY W ACTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTH4YeCKUX OOBEKTOB, 3aJad, PEIICHUN, pacCyXICSHHUNH; YMEHUIO BHUJCTH
MaTeMaTUYeCKUEe 3aKOHOMEPHOCTH B UCKYCCTBE.

LlenHOCTH HAYYHOTO TO3HAHMUS:

OpUeHTauell B [ACATEIIBHOCTH Ha COBPEMEHHYIO CHCTEMY Hay4HBIX
OpEeJICTaBIICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUs YEJIOBEKa, OPUPOAbI U
obmecTBa, ITOHUMaHHEM MaTEeMaTHYECKOW HayKu Kak c¢epbl YeJIOBEUYECKOU
JIeATeNbHOCTU, ITANOB €€ Pa3BUTHS U 3HAYUMOCTHU JUJISI Pa3BUTUSI ILIUBUIIU3ALINU;
OBJIQJICHHUEM SI3BIKOM MAaTEMaTHKH W MaTeMaTHYeCKOW KYyJIbTYypOH Kak CpPEICTBOM
HO3HAHUSI MHPA; OBJAJAEHUEM TMPOCTECHUIIIMMH HaBbIKAMH HCCJIEA0BATEIBCKOMN
JIESITEJIbHOCTH.

®usnueckoe BocmuTaHue, (OPMHUPOBAHUE KYJIBTYPbl 370pPOBbS U  3MOLMOHAIBHOIO
Onaromnory4us:

TOTOBHOCTBHIO MNPUMEHSITh MaTeéMaTHU4YECKHUE 3HaHHUSI B HHTEpPEcax CBOETO
3JI0POBBSI, BEACHUS 3J0POBOro o0pa3a >KHU3HHU (3/I0pOBOE MUTAHUE, COATaHCUPOBAHHBIHN
pexum 3aHSATUN u OT/bIXA, peryisipHast (pusnueckas aKTUBHOCTH);
chopMHUPOBAHHOCTHIO HaBbIKa peIICKCHUH, MPU3HAHUEM CBOCIO ITpaBa Ha OMIHOKY
U TAKOTO K€ IMpaBa APYroro 4ejaoBeKa.

DKOJIOTUYECKOE BOCIIUTAHHUE:

OpHEeHTaluel Ha MPUMEHEeHNE MaTeMaTUYeCKUX 3HAHUH JIJIsl peLICHUs 3a/1a4 B
00JIaCTH COXPAHHOCTH OKPY>KarOIel cpeabl, ITUTAaHUPOBAHUS MTOCTYNKOB U OLICHKU HUX
BO3MOJKHBIX TIOCJIEJICTBUU ISl OKPY’KaIOMIed Cpelbl; OCO3HAHUEM TIJI00aJIbHOTO
XapakTepa dKOJIOTHYECKUX MPOoOJIeM U MyTel UX pelIeHUs.

JIMYHOCTHBIE pe3yNbTaThl, O0ECIEUMBAIOIIME aJaNTAMI0 O00YYalomerocs K H3MEHSIOIUMCS
YCJIOBHUSIM COLIMAJIBHOM U IIPUPOTHOM CPEIbI:

TOTOBHOCTBIO K JIEUCTBUSM B YCJIOBUSX HEOMNPEIAEIEHHOCTH, ITOBBIIICHUIO
YPOBHSI CBO€M KOMIIETEHTHOCTH Yepe3 IPAKTUYECKYIO JIeITEIHHOCTb, B TOM YHCJE
YMEHHME YUYUTBHCS Yy APYTHUX JIOAEH, MIpuoOpeTaTh B COBMECTHOMN AEsITEIIbHOCTH HOBBIE
3HAHUS, HABBIKM U KOMITETEHIIUU W3 ONBITA APYTHX;

HEOOXO/IMMOCTBIO B  (OpPMHpPOBAHWM HOBBIX 3HAaHUNW, B TOM YHCIIE
(popmynupoBaThk HJIEH, MMOHATHS, TUIIOTE3bI 00 OOBEKTaX W SIBJICHUSIX, B TOM YHCIIC
paHee HE  M3BECTHBIX, OCO3HaBaThb JIePUUUTBI COOCTBEHHBIX 3HAaHUU U
KOMIIETEHTHOCTEH, TNTAaHUPOBATh CBOE pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh  CTPECCOBYIO CUTYyaIHIo, BOCIIPUHUMAThH
CTPECCOBYIO CHUTYyalllIO KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
OpUHUMAEMbIE€ pEIICHUs] M JeHCcTBUs, (QOPMYIHpPOBaTh M OLIEHHBATh PHUCKH U
nocjaeacTBUsi, GOpMHUPOBATH ONBIT.

METAITPEAMETHBIE PE3YJIbTATHI

MertanpenMeTHble pe3yJbTaThl OCBOSHHUS MOpPOrpaMMbl  y4eOHOro Tmpeamera
«MareMmaTuka» XapakTEepU3YIOTCS OBJAJICHUEM VHUBEPCANbHLIMU HO3ZHAGAMETbHLIMU
OoelicmeuamMY, YHUBEPCAIbHLIMU KOMMYHUKAMUBHBIMU OCliICMBUAMU U  VHUBEPCATbHLIMU
DeYIAMUBHBIMU OCUCMBUSMU.

1) Yuusepcanvnvie noznasamenvuwvie oeiicmeus obecneuusaiom Gopmuposarue
0a308blX  KOZHUMUBHLIX  Npoyecco8  obyuarowuxcsi  (0coeHue  Memooo8  NO3ZHAHUS
OKpYJIcaowe2o mMupa; NpUMeHeHUue JI02UHeCKUX, UCCAe008ameNbCKUX onepayull, ymeHul
pabomamsv ¢ ungpopmayueti).

ba3oBble 0orMuecKue IEUCTBHS:

— BBISIBIISITH u XapaKTepUu30BaTh CYIIIECTBECHHBIE OpU3HAKHU
MaTeMaTHYECKUX  OOBEKTOB, MOHSITUM, OTHOIIEHUN MEXIAy HOHSATUSIMU;
(opmynupoBaThr onpesieIeHUs] MOHSITHI; yCTaHaBJIMBATh CYMNISCTBEHHBIN MHpPHU3HAK
KJ1accu(pUKaITii, OCHOBAHHUS I OOOOIICHUSI U CPAaBHEHUSI, KPUTEPHUH TPOBOJIUMOTO
aHam3a;

— BOCOpUHUMATH, (OPMYJIUPOBATH €  IIPEOOpPa3OBBIBATH  CYXKICHUS:
YTBEPAUTEIbHBIE U OTPHULIATEIIbHbIC, €IUHUYHBIE, YACTHBIE U OOIINE; YCIOBHBIE;

— BBISIBISATH ~ MaTE€MaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U



ONpoTUBOpeUMnsi B (pakTax, JaHHBIX, HAOIIOAEHUSX W YTBEPKICHUSIX; Mpeiararb
KPUTEPHUH IJIsI BBISIBICHUSI 3aKOHOMEPHOCTEN U IMPOTHBOPEUUI;

— JiefiaTh BBIBOABI C MCIIOJIL30BAHUEM 3aKOHOB JIOTHKH, JAEAYKTHUBHBIX U
MHJIYKTUBHBIX YMO3AKJIOYEHUNW, YMO3AKIIOYECHUM 110 aHAJIOTHUH;

— pa3dupaTrhs JOKa3aTeILCTBA MAaTEMAaTHUYECKUX YTBEPXKJICHUH (IIPSIMBIC U OT
OPOTUBHOIO), OPOBOJIUTH CaMOCTOSITEIbHO HECJIOXKHBIE JI0Ka3aTeJIbCTBa
MaTeMaTU4YeCKUX (PaKTOB, BBICTPAaWBaTh apryMEHTAIUIO, IPUBOAUTH IPUMEPHI U
KOHTPIIpUMEPHI; OOOCHOBBIBATH COOCTBEHHBIE PaCCyKICHUS;

— BBIOMpPATh CHOCOO pemieHuss y4eOHOW 3asiadu (CpaBHHUBATh HECKOJIBKO
BapHaHTOB PEUICHHs, BbBIOMpATh HaMOOJIEe MOAXOISIINN C YUETOM CaMOCTOSITCIILHO
BBIJICJICHHBIX KPUTEPHUEB).

ba3oBbie MccenoBaTeNnbCKie AEHCTBHS:

— HWCHIOJIb30BaTh BOIIPOCHI KaK MCCIEAOBATEIbCKUN MHCTPYMEHT IMO3HAHUS,
popmynupoBath BOIIPOCHI, (pukcupyromnme OpOTUBOpPE  4HeE, npobiemy,
CaMOCTOSITEJILHO YCTaHaBJIMBAaTh MCKOMOE U JaHHOEe, (HOPMHUPOBATH THIIOTE3Y,
apryMeHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;

— OPOBOJIUTH IO CAMOCTOSITEJIBHO COCTaBJIEHHOMY IUUJIaHY HECJIOXKHBIN
SKCIEPUMEHT, HEOOJBIIOE HWCCIECAOBAHUE MO YCTAaHOBJICHHIO OCOOEHHOCTEH
MaTEeMaTHYECKOTO 00OBbEKTa, 3aBUCUMOCTEN OOBEKTOB MEXIYy COOOi;

— CaMOCTOSITEIbHO (hOPMYITUPOBATH OOOOIIIEHUS U BBIBOJIBI 110 pe3ybTaTam
NPOBEAEHHOTO HAOIIOACHHUS, UCCIIEIOBAHMUS, OLICHUBATH JOCTOBEPHOCTH ITOJTYUYEHHBIX
pe3yabTaToOB, BEIBOJOB U 0000 IICHMIA;

— OPOTHO3UPOBATh BO3MOXXHOE pa3BUTHE IIPOIEcca, a TaKKe BBIJIBUTaTh
MPEAITOIOKEHHUS O €T0 Pa3BUTHU B HOBBIX YCIJIOBHUSIX.

Pa6ora ¢ unpopmanuei:

— BBISIBIISITH HEJOCTATOYHOCTh U H30BITOYHOCTHh HHGpOpPMAILUHN, IaHHBIX,
HEOOXOJUMBIX JUIS pEIICHUs 3a/1a4u;

— BBIOMpAaTh, aHAJIU3UPOBATh, CUCTEMATU3UPOBATh U WHTEPIIPETHPOBATH
WH(OOPMAITHIO PA3IUIHBIX BUAOB U (POPM TIpEACTaBIICHUS,

— BbIOUpaTh (¢opMy MHOpeacTaBieHUs HHPOpPMALMHU W WLIIOCTPUPOBATH
pelaeMsble 3aJa4i CXEMaMHM, JuarpaMMaMu, HHOU rpaukoi U uX KOMOHUHALIMSIMU;

— OLICHUBaTh HAAEKHOCTh MH(pOpMALMM IO KPUTEPHUSIM, MPEITIOKEHHBIM
yauTenemM uin cGhOopMyIIMPOBAHHBIM CaMOCTOSITEIIHLHO.

2) Yhusepcanvnoie KOMMYHUKQmMUueHble oelicmeus obecneuugaiom
ChopMUPOBAHHOCb COYUANBHBIX HABBIKOE 0OVUAIOUUXCHL.
O6menue:

— BOCIIpUHUMATh U (QOPMYJIMPOBATh CYXJCHUS B COOTBETCTBUHU C
YCIIOBUSIMA W TIEJSIMUA OOIEHHs; SICHO, TOYHO, TI'PaMOTHO BBIpaXXaTh CBOIO TOYKY
3p€HUs] B YCTHBIX M ITHMCBMEHHBIX TEKCTaX, JaBaTh IMOSCHEHHUS MO XOAY pEILICHUs
3a7a91, KOMMEHTHPOBATH MMOJYYSHHBIN pe3ybTarT;

— B Xoze OOCYXJIeHHUs 3aJaBaTh BOIIPOCHI MO CYMIIECTBY OOCyXKIaeMOi
TEMBbI, ITPOOJIEMBI, pelIaeMol 3ajladyu, BbICKA3bIBaTh HJEHU, HAIleJICHHbIE Ha IOUCK
pEIlICHMSI; COTIOCTABIISITH CBOM CYXACHUSI C CYXICHHUSAMH JIPyTHUX YYaCTHHUKOB
nuanora, oOHapy>XMBaTh pa3jIMuUMe U CXOJCTBO MO3UIUN; B KOPPEKTHOU dopme
(opmymupoBaThs pazHOrIacusi, CBOM BO3PAKCHUS;

— MPEACTABIISTH pe3yJIbTaThl  pEHICHUS 3aja4u, AKCIIEPUMEHTA,
HCCIEeN0BaHMsI, TPOEKTA; CAaMOCTOSITEJIbHO BBIOMpPAaTh (OpMaT BBICTYIUICHUS C YUETOM
3a7a4 Mpe3eHTAIUN U OCOOCHHOCTEH ay TUTOPHH.

CoTpynHHUYECTBO:

— OOHMMATh W  HMCHOJB30BATh  MPEHUMYILECTBA  KOMAaHJIHOM U
UHAUBHUAYAJIbHON paboOThI MIPU PEUIEHUHN YUYEOHBIX MaTeMaTHYECKHUX 3a/a4;

— OPUHUMATH 11€JIb COBMECTHOM JIESITEIbHOCTH, TNIAaHUPOBATh OPraHU3aIHIO
COBMECTHOM paboOThl, pacnpeneasiTb BUAbI paboT, I0TroBapHBaThCS, OOCYXIAaTh
OpOIEeCC U Pe3yabTaT padoThl; 0000IaTh MHEHUSI HECKOJIBKUX JTIOJICH;

— y4acTBOBaTh B TPYMNIOBBIX ¢opmMax padoTel (0OCyXIaeHHs, OOMEH
MHEHHMSIMH, MO3rOBBIE€ IITYpPMbI U JIp.); BBIIOJHATH CBOIO 4YacTh paboThl U
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KOOPAUHUPOBATH CBOMU JACHUCTBUS C APYTHMH YJIEHAMH KOMAaH/Ibl; OLIEHUBATh Ka4€CTBO
CBOETO BKJIaJla B OOMIMM MPOAYKT MO KPUTEPHUSIM, CHOPMYJIUPOBAHHBIM YYaCTHUKAMH
B3aUMOJIENUCTBUA.

3) Vuueepcanvnvie pecynamuenwie Oeiicmsus obecneuusarom Gopmuposarue
CMBICTIO8bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.
CamMoopranuzanusi:

— CaMOCTOSITEJIBHO COCTaBJISITh IUJIAH, aJIrOPUTM peLIeHUs 3adadu (U ero
4acTh), BEBIOMPATh CIOCOO pEeHICHUsI C YYETOM UMEIOIIHNX CsI PECYPCOB M COOCTBEHHBIX
BO3MO>XHOCTEH, apryMEeHTHPOBaTh U KOPPEKTHUPOBATh BAPUAHTHI PEUICHUN C y4E€TOM
HOBOW MH(pOPMAIIUU.

CaMOKOHTpPOJIb:

—  BJAJETh CIIOCOOAMH CaMOIpPOBEPKH, CAMOKOHTPOJSI Impolecca U
pe3yJibTaTta pelieHus MaTeMaTHIeCKON 3a1a49u;

—  OpeaBUACTh TPYJIHOCTH, KOTOPHIE MOTYT BO3HHUKHYTH IIPHU PEIICHUH
3a7a4M, BHOCHUTb KOPPEKTHUBBI B JESITCIBHOCTh HAa OCHOBE HOBBIX OOCTOSITEIIBCTB,
HaMJICHHBIX OIIHOOK, BBISIBJICHHBIX TPYIHOCTEH;

— OILICHUBATh COOTBETCTBHE pe3ybTaTa ACSITSILHOCTH ITOCTABJIICHHOW MEJIN
U YyCJIOBUSIM, OOBSICHIITh HPUUYHHBI JOCTHXXEHUSI UM HEJIOCTHXKEHUSI LIeJIU, HAXOAUTh
omuroOKy, JaBaTh OLEHKY NPHOOPETEHHOMY OIBITY.

[TPEJIMETHBIE PE3VJIbTATHI

IIpenmeTHbie pel3ynbTaThl OcBoeHUs lIpumepHoit padouell IporpaMmbl IO
MaTeMaTHKE MPEJICTAaBJICHbI MO rojlaM OOy4Y€eHUsl B CICAYIOIIUX pa3jiejiaX IIporpaMMbl
B paMKax OTIEJIbHBIX KypcoB: B 5—6 Kkiaccax — Kypca «Marematuka», B 7—9
KJlaccaXx — KypcoB «AJredpa», «I'eomerpusi», « BeposiTHOCTh U CTATUCTHUKA.

Pa3BuTHe NOTHMYECKHUX IPEACTABJICHUN W HABBIKOB JIOTUYECKOTO MBIIILICHUS
OCYLIECTBJISIETCSI Ha IPOTSHKEHUH BCEX JIET 00y4YeHHsI B OCHOBHOM IIIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. Ilpenmnosaraercs, 4ro BBITYCKHHK OCHOBHOM IIIKOJIBI
CMOYKET CTPOWUTH BBICKa3bIBAHUSI W OTpPHUIIAHUSA BBICKAa3bIBAHUM, pacno3HaBaTh
UCTHUHHBIE M JIOKHBbIE€ BBICKa3bIBaHUs, MPUBOJUTH IIPUMEPbl U KOHTPHOPHUMEDPHI,
OBJIaJleeT MOHSITUSIMU: OIpEAeJIEHUE, aKCHuoMa, Teopema, J10Ka3aTeJIbCTBO — U
HAY4UTCsI UCHOJb30BATh UX MPHU BHINIOJIHEHUH YUYEOHBIX U BHEYUYEOHBIX 3a/1a4.



PABOYAS TTPOTPAMMA YYEBHOI'O KYPCA «MATEMATHKA». 5-6 KITACCBI

HEJIM U3YYEHUSA YYEBHOI'O KYPCA

IIpuoputeTHbIMU 1IEJISIMU OOYUYE€HHsI MaTeMaTHUKe B 5—6 Kiiaccax SIBJISIFOTCS:

— OpoaoKeHUE (POpMUPOBAHUS OCHOBHBIX MATEMATHYECKUX ITOHSTUN
(4ucio, BeMMYMUHA, reoMeTpuueckas ¢urypa), odbecnedynuBaroux NpeeMCTBEHHOCTb U
HEePCIIEKTUBHOCTh MAaTEMAaTHIESCKOTO 00Opa30BaHUsT O0YyYarOIIUXCS;

— pa3BuUTHE UHTEJUICKTYaJIbHBIX u TBOPUYECKUX criocobHOCTEH
o0ydJaroImxcsi, II0O3HaBaTeIbHOW aKTUBHOCTH, UCCJICAOBATEIILCKUX YMEHUI, HHTEepeca
K U3YYCHHUIO MaTEMaTHUKH;

— HoABEACHUE OOYYaIONINXCs Ha JOCTYITHOM JUISI HUX YPOBHE K OCO3HAHUIO
B3aHMOCBSI3M MaTe€MaTUKU U OKPY>KAFOIIEro MUpa;

— ¢dopmupoBanne (GyHKIHOHAIBHOW  MaTEeMaTHYECKOW  TI'PaMOTHOCTH:
YMEHHS pacrno3HaBaTh MAaTEMAaTHUYECKHE OOBEKTHI B peaIbHBIX )KU3HCHHBIX CUTYaIHsIX,
OPUMEHSITh OCBOCHHBIE YMEHMs Ui PEUIeHUs] NPaKTUKO-OPUEHTHUPOBAHHBIX 3ajad,
UHTEPHNPETUPOBATH MOJIYUYECHHBIE PE3YyJIbTAaThl U OLIEHUBATh MX Ha COOTBETCTBHUE
OPaKTUYECKOU CUTYyallHH.

OcCHOBHBIE JIMHMU COJEpXKaHUs Kypca MareMaTuku B 5—6 Kkiaccax —
apudMeTHIecKasi 1 T€OMETPUYECKasi, KOTOPbIE Pa3BUBAIOTCS IMapauIeJIbHO, KaXXaas B
COOTBETCTBUU C COOCTBEHHOMN JIOTMKOM, OJTHAKO, HE HE3aBUCUMO OJHa OT JPYyroi, a B
TECHOM KOHTAaKT€ U B3auMOJEHCTBUHU. Takke B Kypce MNPOUCXOJAUT 3HAKOMCTBO C
3JIEMEHTAMM alIreOpbl U ONMUCATEIIBHON CTaTUCTHUKH.

N3yuenue apudmeTndeckoro marepuana HAUYHMHAETCS CO CHUCTEMaTH3allud U
pa3BUTHUS 3HAHUU O HATypaJbHBIX YHCJIAX, NOJYYEHHBIX B HadajlbHOW wIkoie. Ilpu
5TOM COBEPIICHCTBOBAHUE BBIYHUCIMTEILFHON TEXHUKH U (QOPMHPOBAHHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETaeTCsl C pPa3BUTHUEM BBIYHCIMUTEIBHONW KYJIbTYpbI, B
YaCTHOCTH C OOyYE€HHEM NpPOCTEHIIMM MpHUEMaM HOPUKHUJIKU U OLEHKH pPE3yJIbTaTOB
BbIUHCJIECHUN. M3yueHne HaTypaJIbHBIX UHCEN NpoaoJpKaeTcs B 6 Kiacce 3HaKOMCTBOM
C Ha4YaJIbHBIMU HNOHSITUSIMUTEOPUN NEIUMOCTH.

Jpyroii kpynHbIi OJIOK B COJIEp>KaHUU apU(PMETUUYECKON JIMHUU — 3TO APOOH.
Hauano n3yuyeHUss OOBIKHOBEHHBIX U AECSATHYHBIX ApOOeil OTHECEHO K 5 kiaccy. DTo
NepBBIA ATall B OCBOEHUM JpoOeH, KOorja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH
UIesIMU, NOHSATHUSIMU TeMbl. lIpu 3TOM paccMoTpeHHe OOBIKHOBEHHBIX JpobOeil B
MOJIHOM 00BEME MPEeAIIECTBYET U3YUEHHUIO JIECITUYHBIX ApoOei, uyTo 1enecooOpa3Ho ¢
TOYKH 3PEHHUS] JOTHUKH H3J0KEHHUsI YHUCIOBOW JMHWUHM, KOrJa MOpaBuila JEHUCTBUU C
JNIECSITUYHBIMHA ~ IPpOOSIMHM  MO’KHO OOOCHOBAaTh Y€ M3BECTHBIMU aJrOPUTMaMH
BBITIOJIHEHUSI NE€WCTBHUI C OOBIKHOBEHHBIMH APOOSIMHU. 3HAKOMCTBO C AECSTHUYHBIMU
JPOOSIMU  PAaCUIMPUT BO3MOKHOCTH I TOHUMaHUs OOYYarOIIMMUCS MPUKIATHOTIO
OPUMEHEHUS] HOBOM 3aIlMCH MPHU U3YUYECHUH JPYIruX NPEIMETOB U IPU MPAKTUUECKOM
ucnons3oBaHuu. K 6 kiaccy OTHecEH BTOpOM 3Tam B H3Yy4YEeHHH Apobeit, rae
OPOMCXOJUT COBEPIICHCTBOBAHWE HABBIKOB CPAaBHEHWsSI M IpeoOpa3zoBaHUs JIpoOeid,
OCBOEHHE HOBBIX BBIUMCIHUTEIBHBIX AJITOPUTMOB, OTTAYUBAHUE TEXHUKHU BBIYHUCIICHUH,
B TOM YHCJI€ 3HAQYEHHUI BBIPAXKECHUM, cOAeprKallluX U OOBIKHOBEHHBIE, U JECATUUYHBIC
JIpOoOH, yCTAHOBJICHHUE CBsI3€il MEXIYy HHMH, PACCMOTPEHUE NMPUEMOB pEIIeHHUs 3a7a4
Ha npoOu. B Hauasnie 6 kj1acca MPOUCXOJAUT 3HAKOMCTBO C MOHSITUEM IIPOIIEHTA.

OCOOGEHHOCTBIO U3YUEHUS TTOJOKUTEIbHBIX U OTPULATEIILHBIX YHCEN SIBISETCS
TO, YTO OHM TaK>XE€ MOTYT pacCMaTpUBAThLCSI B HECKOJBKO 3TanoB. B 6 kilacce B Hayane
n3ydyeHuss TeMbl «llosoXuTenpHbIE U OTPULATEIILHBIE YHCJIa» BBIACISAETCS IOATEMA
«Uenple ymncna», B paMKax KOTOPOW 3HAKOMCTBO C OTpPHUILATEIbHBIMHM YHCIIAMH U
JIEUCTBUSIMU C MOJIOKUTEIBHBIMM M OTPULATEIbHBIMHU YHMCIAMH HOPOHUCXOJUT Ha
OCHOBE COJEpPIKATEJIBHOIO IOoAX04a. OTO MO3BOJISIET HAa JOCTYIHOM YPOBHE
NO3HAKOMMTH yYalIUXcsl NPAKTHYECKH CO BCEMH OCHOBHBIMH MOHSITUSIMU TEMBI, B TOM
4yycie W € MpaBWJIaMHU 3HAKOB IIPU BBIIIOJHEHUM apU(PMETHUECKUX JIEUCTBUIA.
HN3ydeHue paloHaJIBHBIX YHCEJI Ha 3TOM HE 3aKOHYMTCS, a OyJeT MpPOJIOJKECHO B
Kypce airebpsl 7 Kjacca, YTO CTAHET CJIEAYIOIIMM MPOXOJOM BCE€X MPUHIUIIHAIBHBIX
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BOIIPOCOB, TEM CaMbIM pa3/eiIEeHUEe TPYJHOCTEH OOJierdaeT BOCHPUSTUE MaTepuaia, a
pacnpejieJieHue BO BpEMEHU CIIOCOOCTBYET MPOYHOCTH MPHUOOpPETAEMBbIX HABBIKOB.

IIpu oOydeHHMH pEUIeHUIO TEeKCTOBBIX 3a7ad B 5—6 KjaccaxXx HCHOJIB3YIOTCS
apudmeTndeckue NMpuéMsbl pelleHus. TeKcToBbIe 3ajlauM, pellaeMble MPU OTPadOTKe
BBIUMCIIUTEJIbHBIX HAaBBIKOB B 5—6 KJlaccax, paccMaTpUBAIOTCS 3aJaydd CJICAYIOMIMX
BUJIOB: 3aJayd Ha JBHXKEHHE, Ha 4YacTH, Ha IIOKyOKH, Ha paboTty wu
NPOU3BOJIMTEIILHOCTh, Ha IPOIEHTHI, HAa OTHOIIEHUs W mnporopuuu. Kpome Toro,
oOyJaroiimecss 3HAKOMSITCSI € OpuéMaMu pelieHus 3ajad IepedopoM BO3MOXKHBIX
BapHaHTOB, y4aTcs padoTaTth ¢ HHpopMaIrmel, mpeJicTaBIeHHONW B popMe TaOJIUI WITH
arpamMm.

B paboueii mporpamme npeaycMoTpeHo (GOPMHUPOBAHHUE NPOIEASBTHYECKUX
anreOpandeckux MOpeJcTaBieHUW. bykBa Kak CHUMBOJI HEKOTOPOro 4YHcCiIa B
3aBUCMMOCTH OT MAaTEMaTUYECKOTrO KOHTEKCTa BBOJUTCS IIOCTCHNEHHO. byKBeHHas
CHUMBOJIMKA IIHPOKO HMCHOJb3YyETCs MPEXKJIE BCEro ISl 3alUCH OOIIUX YTBEP>KJICHUN U
OpeaIoKeHu, (OPMYJI, B YACTHOCTH JUISI BBIYMCIICHUS] TE€OMETPUYSCKUX BEJIUYHUH, B
KaueCTBE «3aMECTHUTEIS» YHCIIA.

B xypce «MaremaTukm» 5—6 KJIacCOB mpeicTaBjieHa HarJisiAHasi T€OMETpPUs,
HampaBJICHHAasT Ha  pa3BUTUE OOpa3HOro  MBIIUICHHUS, MPOCTPAHCTBEHHOTO
BOOOpakeHUsi, H300pa3UTEIbHBIX YMEHHH. OITO BaXXHBIA »dSTal B H3YYCHHH
T€OMETPUH, KOTOPBIA OCYIIECTBIISICTCSI Ha HAarISIAHO-TIPAKTUYECKOM YpPOBHE,
OIMMpAacTCsl Ha HarJSIHO-O0pa3HOoe MbIIUIeHHe oOydJaromuxcs. bonbmast poib
OTBOJIUTCS TIPAKTHUUYECKOU JIeSITEIIbHOCTHU, OMNBITY, JKCOECPUMEHTY, MOJEIUPOBAHUIO.
OOyuarommecsi 3HAKOMSTCS C TE€OMETPHUUYECKMMH (UTypaMH Ha IUIOCKOCTA U B
OPOCTPAHCTBE, C UX MPOCTEUIIHUMU KOH(PUTypalHUsIMU, ydaTcsi U300pakaTb UX Ha
HEJIMHOBAHHOU M KJIeT4aToH Oymare, paccMaTpUBarOT UX IMpocTeinne cBoiicTBa. B
npoliecce M3yYECHHs HAIrJISITHOW TeOMEeTPUH 3HAHUS, MOJydYEeHHbIE OOydJarolUMUCS B
HadYaJIbHOUW NIKOJIE, CHCTEMATH3UPYIOTCSI U PACIIUPSIIOTCS.

MECTO YUEBHOI'O KYPCA B YYEBHOM ITJTAHE

CormacHo y4yeOHOMYy mJjlaHy B 5—06 Kilaccax H3y4daeTcsi HMHTETPUPOBAHHBIN
npeamer «MaremaTtuka», KOTOPBIM BKJIIOYaeT apu@METHYEeCKUM wMaTtepuanl u
HarsIAHYHO TEOMETPHIO, a TakKe MOPOIEeASeBTUYECKHE CBEJICHUS U3 alreOpshl,
AJIEMEHTHI JIOTUKU U Havajia O CcaTeIbHOW CTaTUCTUKHU.

V4ueOHBIN IJ1aH Ha U3y4YSeHHE MaTeMaTUKHU B 5—6 Kjaccax OTBOJAUT HE MEHee 5
y4eOHBIX YacCOB B HEJICIIIO B TEUCHHE KaXXJOTo roja oOydeHusi, Bcero He MeHee 340
Yy4eOHBIX YacoB.

COHAEPXAHHME YYEBHOI'O KYPCA (I1O 'OJIAM OBYUYEHUN )
S kuaace

Hamypanvuvie uucna u nynp

Harypansroe uucno. Psa nHatypanpHbix umncen. Ywmciao 0. HM3obpakeHue
HaTypaJbHBIX YUCEJ TOUKAMHU HAa KOOPAWUHATHOU (YHCIJIOBOI) MPSIMOU.

Ilo3uimonHast cucrtemMa cuyucieHus. PumMmckas HyMmepalusi KakK HOpUMeEp
HETIO3UIIMOHHON CUCTEMBI cUuMcieHus. JlecaTuuHas cucreMa CUHUCIEHUS.

CpaBHeHHE HaTypalbHBIX YHCEJ, CPAaBHEHHUE HATypaJIbHBIX YHCE] C HYJIEM.
CnocoOb1 cpaBHeHUs1. OKpYTJII€HUE HATypaJbHBIX YHUCEIL.

CnoxeHue HaTypaJIbHBIX 4YHCEJ; CBOWCTBO HYJISI NPHU CJIOXEHUU. Bbruutanue
Kak JelcTBHE, OOpaTHOE CJIOKEHHIO. YMHOXXEHHE HaTypalbHBIX YHCEJI; CBOWCTBa
HYJISI U €IMHULBI TIpU YMHOXXEHUU. Jleienne kak aelcTBUe, oOpaTHOE YMHOXXEHUIO.
KomnoneHTbI JEeUCTBUM, CBA3b MEXAY HUMMU. IIpoBepka  pesyibrara
apudmMeTHueckoro nAevctBus. llepemMecTurerbHOE W CcOdYETaTEeIbHOE CBOMCTBA
(3aKOHBI) CJIOXEHHUsI UM YMHOXEHUS, pacHpeAcINTEIIbHOE CBOWCTBO (3aKOH)
YMHOXEHHUSI.

Hcnonp3oBaHue OyKB JUIs1 OOO3HAYEHUs] HEWU3BECTHOIO KOMIIOHEHTa U
3aImMCHU CBOMCTB apU(PMETHIECKUX JTCHCTBUH.
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Jenutenu M KpaTHbIE 4YHCIA, pPa3JI0XK€HHE Ha MHOXXUTeiau. lIpocthie n
cocraBHbIe yucia. [[pu3znaku neaumoctu Ha 2, 5, 10, 3, 9. JlesieHrne ¢ OCTaTKOM.

CreneHp C HaTypaJibHBIM MHOKa3aTeJIeM. 3alucCh 4YHCJIAa B BHJAE CYMMBbI
pa3psAOHBIX ClIaracMblIX.

HucioBoe BbIpakeHUE. BpIYMCIIEHHE 3HA4YE€HUUN 4YHUCIOBBIX BBIPAXXCHUU;
HNOPSANOK  BBIINOJHEHUsT  JeWcTBUMU.  Mcnoap3oBaHuMEe  IIPU  BBIYHUCIICHUAX
NEPEMECTUTEIBHOIO M  COYETATEJIBbHOI'O CBOMCTB (3aKOHOB) CJIOKEHHUSI U
YMHOYKEHUsI, PaCHPEACIMTEIIBHOIO CBOUCTBA YMHOKECHUSI.

Jlpoou

IIpencraBnenune o JOpoOM Kak cHoocoOe  3amMcu  4YacTU  BEJIMYUHBIL.
OObIkHOBeHHBIE ApoOu. [lpaBuibHBIE M HenpaBWIbHBIE JApoOH. CwmenranHas ApoOb;
MpeaCcTaBICHUE CMEIIaHHOW ApoOH B BUJE€ HEINPAaBUIbHONW APOOH U BBIJEJICHUE 1I€JI0M
4acTHU 4YMCJa U3 HEeNpaBWIBHOM Apoou. M300pakeHne apobOeil ToukaMu Ha YHCIOBOM
npsimoui. OcHOBHOe cBOMCTBO apobu. Cokparienue apodOeii. IIpuBenenue apodbu k
HOBOMY 3HameHartemo. CpaBHEHHUE JIPOOEH.

CnoxxeHue M BbIUYUTAHME ApoOeil. YMHOXXEHUE M JeleHue ApoOeil; B3auMHO-
oOpaTtHbie Apobu. HaxokaeHue 4acTy 1IeJI0T0 U LEJIOT0 MOETO YacTH.

Jlecatuunast 3anuck ApoOeit. IlpencraBiieHue aecsiTUUHON JpoOU B BHUJE
OOBIKHOBEHHOU. M300pakeHHne JIECSITUYHBIX APOOEiH TOYKaMM Ha YHUCIIOBOUW HPSIMOW.
CpaBHeHHE JIECATUYHBIX ApOOei.

Apudmernueckue JICUCTBHUS C  JOCCATHYHBIMU  Jpobsimu.  OkpyrieHue
JIECSITUYHBIX JIPOOE.

Pewienue mexcmogoix 3adau

Pemienne TekcToOBBIX 3azad  apudMeTHdYecKuM crnocodom. Pemenue
Jorudyeckux 3ajad. Pemenue 3anad nepeObOpoM BCEX BO3MOXXHBIX BapHaHTOB.
Hcnonp3oBaHue npu peuieHUH 3aa4d TabJInuIl U CXEM.

Pemienne 3anau, coaepskalllux 3aBHCHUMOCTH, CBS3bIBAIOIINE BEJIMYHHBI:
CKOpPOCTb, BpEMs, PAaCCTOsIHME; II€Ha, KOJMNYECTBO, CTOUMOCTb. EauHUIbI
U3MEPEHHUs: Macchl, 00bEMa, [IEHbI; PACCTOSIHUS, BDEMEHHU, CKOPOCTU. CBSI3b MEXITY
€OUHHULIAMH U3MEPEHUS KaXK10U BEINYUHBI.

Permienne ocHOBHBIX 3a7a4 Ha JIpoOH.

IIpencraBinenue naHHBIX B BUJI€ TAaOJHUIl, CTOJIOYATHIX JUArpaMM.

Hacnaonaa zeomempus

Harnsnaelie npejacraBiaeHuss o ¢urypax Ha IUIOCKOCTHU: TOYKa, IIpsiMas,
OTPE30K, JIyY, YIroJl, JOMaHasi, MHOIOyIrOJbHUK, OKPY>KHOCTb, KpyT. Yroi. IIpsamoi,
OCTPBIH, TYIIOH U Pa3BEPHYTHIN YIJIBL.

JnuHa oTrpe3ka, MEeTpUYECKHE €IMHULbl JJIUHBI. J{JnHa jJoMaHOMl, TIepuMeTp
MHOTrOyrojbHHUKa. MI3MepeHne U ocTpoeHuE yIriioBC NOMOIIbIO TPAHCIIOPTHUPA.

Harnsaueie mnpencraBiieHUss O (urypax Ha IUIOCKOCTU: MHOIOYTOJIBHUK;
OpsSIMOYTOJIBHUK, KBaJpaT; TPEYrOJIbHHUK, O paBEHCTBE QUTYD.

Nzobpaxenue ¢duryp, B TOM YHCIEe Ha kierdarour Oymare. Iloctpoenue
KOHpUrypaluid M3 yacTedl NpsMON, OKPY’>KHOCTU HaA HEJIMHOBAHHOW M KJeT4aTou
Oymare. Mcrnionb30BaHNE CBOMCTB CTOPOH U YTIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa.

IInomane HOpsIMOYroOJIbHMKA MW MHOIOYIOJIBHUKOB, COCTaBJIEHHBIX U3
OpsSIMOYTOJIBHUKOB, B TOM 4HCJIE (PUTYyp, U300pakEHHBIX Ha KJeTdaTou Oymare.
EanHuILBl M3MEepeHus IJIoNIaan.

Harnsigaele npezctaBiaeHHsi O MPOCTPAHCTBEHHBIX (UTypax: OPsIMOYTOJbHBIMN
napajjiesenuIien, KyO, MHOTOTrpaHHUKH. HN3o6paxxenue MPOCTENIINX
MHOrorpaHHukoB. Pa3Béprku kyba wu napamienenunena. Co3zmanue wMopaeneu
MHOTI'OTPaHHUKOB (M3 OyMaru, NpoOBOJIOKH, IJIACTUIIMHA U JIP.).

OO0BEM NPsAMOYroJIBHOIO Iapajulenenunena, kyb6a. EauHunel wun3MepeHwus
o6béMma.

6 xaacc
Hamypanvuoie uucna
Apudmernueckue AeHCTBUA C MHOIO3HAUYHBIMM HaTypaJbHBIMHU YHCJIAMHU.
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YucnoBbIe BBIPAXKEHUsI, TTOPSIOK IEUCTBUM, UCMOJIb30BaHUE CKOOOK. Vcronb3oBaHue
OpU BBIUMCIICHUSIX MNEPEMECTHUTEIIBHOIO M COYETATEIIBHOIO CBOWCTB CJIOXKEHHUS U
YMHO>KEHHUS, pacOpeICINTEIbHOIO CBOMCTBA YMHOXEHHUSA. OKpyIJIEHHE HaTypaJbHbBIX
qucell.

JlenuTenu v KpaTHBIC YHUCIIA; HAUOOJBIINN OOIIUN NETUTEIh U HAUMEHBIIICE
oOi1iee KpaTHoe. JlemTuMOoCcTh CyMMBI U TIpou3BeJieHus. Jlejienre ¢ octaTkoM.

Jlpoou

OObIKHOBEHHasT ApoOb, OCHOBHOE CBOWCTBO JOpOOH, COKpalleHHUue ApoOci.
CpaBHEHHE U YIOpPSAOYMBAHUE IpoOei. Pemenue 3agad Ha HaAXOXKJICHUE YacTH OT
eJ0ro W 1eJioro no ero 4yactu. J[poOHoe dYHuciIo Kak pe3yiabTaT AdeJIeHUs.
IIpencraBnenue JIeCATUIHON APOOM B BHUJIC OOBIKHOBEHHOU JIPOOM M BO3MO>KHOCTH
OpEJICTAaBIICHUS OOBIKHOBEHHOUM ApoOW B BHJIE AecsATUYHOM. JlecsTuuHble ApoOu u
MEeTpHYecKass cucteMa Mep. ApudMeTHYECKHE JICUCTBUSI M YHCIIOBBIC BBIPAKEHUS C
OOBIKHOBEHHBIMH U JECATUYHBIMU JPOOSIMHU.

OtHomienne. Jlenenuwe B JaHHOM OTHOIIEHWH. Macimrad, TpOIopIus.
IIpumenenue nponopuuii Npyu pelIeHUH 3a4a4.

ITonsitue nponeHta. BeruucieHne npoleHTa OT BEJIMYWHBI U BEJIUYMUHBI 110 €€
OpoOIIeHTy. BrpIpakeHHe NOPOILEHTOB JECATHYHBIMU Apobsmu. Perenuwe 3amad Ha
OpOLIEHTHI. BbIpakeHne OTHOLIEHUS BEJIMUYMH B MPOLICHTaX.

Ilonoxcumenvusvie u ompuyamesnvHvle ducia

IlonoxxntenpHple W oTpuULAareibHble 4duciaa. lLleasle uucaa. Moayins uucia,
reomMeTpuydeckasi HUHTepIpeTanusi MoAayJsl 4wucia. HM3o0paxkeHue Yucesa Ha
KOOpAMHATHON OPsIMOU. YHucinoBele npoMexyTku. CpaBHEHHE quCeIl.
ApudmeTrnyeckrue JEeUCTBUSI C MOJOXKUTEIbHBIMU U OTPULATESIILHBIMUA YHCIaMHU.

IIpsimoyrospHas cucremMa KoopJuHAT Ha IlockocTU. KoopauHaTel TOUKH Ha
IJIOCKOCTH, abcnucca u opauHara. Iloctpoenue Touek U GUTYp Ha KOOPJAMHATHOM
TJIOCKOCTH.

bykeennvie eviparcenun

Ilpumenenne OykKB JUIsi 3alUMCHM  MaT€MaTHYECKHUX  BBIPpAXXEHUH WU
npeginoxxenuil. CpoiicTBa apudMeTHUecKuX AeicTBUNA. ByKBEHHbIE BBIpaX€HUS U
4HCJIOBBIE TIOJICTAHOBKH. bDYyKBEHHBIE paBEHCTBA, HaXOXXJIEHHUE HEWU3BECTHOTO
komMnoHeHTa. Popmynbl; (opMysbl IepuMeTpa U IUIOMIAJX IPSIMOYTOJIbHUKA,
KBaJpara, o0ObEMa nmapayuiesienurena u Kyoa.

Pewenue mexkcmosvix 3aoau

Pemienne TexkcToBBIX 3amad  apudMETHUYECKHM criocodboMm. Pemenue
Joruyeckux 3anad. Pemrenue 3asad nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienue 3azau, coaeprkaliux 3aBUCHUMOCTH, CBSI3BIBAIOIIUX BEJIWMYHHBI:
CKOpPOCTb, Bpems, paccTosiHuE; 1eHa, KOJINYECTBO, CTOMMOCTB;
OPOU3BOJAUTEIBHOCTh, BpeMsl, 00BEM paboThl. EnuHHIBI HU3MEpeHUsl: Macchl,
CTOMMOCTH; PaCCTOsSIHUsI, BPEMEHH, CKOpocTH. CBsI3p MEXIAy CEAUHHIIAMH
U3MEPEHUS KaXKJI0W BEJIUYUHBI.

Pemienne 3anay, cBsI3aHHBIX C OTHOLIEHUEM, MPONOPLMOHAIBHOCTHIO BEJIWYHH,
OpOIIEHTaMHU; pEelIeHHe OCHOBHBIX 3ajJlad Ha APOOUU HNPOLICHTHI.

OneHka MW NOPUKUIKA, OKpyrieHue pesyiabrata. CocraBieHHe OyKBEHHBIX
BBIPA>KEHUM 110 YCJIOBUIO 3aJ1a4H.

IIpencraBnenne JaHHBIX C NoOMoOIIbl0 Tabmuiy u  guarpamm. CronOuaTbie
arpamMMbl: YTE€HHE U HOCTpOoeHHE. UTeHne KpyroBhIX JUarpaMM.

Haznaonan ceomempusn

Harnsnaueie npeacrtaBieHusi o ¢uUrypax Ha IUIOCKOCTH: TOYKa, MOpsiMasi,
OTPE30K, JIyd, YyIroJjl, JIOMaHasi, MHOTOYyIOJIbHUK, UETBIPEXYTOJbHUK, TPEYTrOJIbHUK,
OKPY’>KHOCTb, KpYT.

BzaumMHoe pacrnoyio)keHue IBYX HNpPsAMbIX Ha IUJIOCKOCTH, IapaluleibHbIE
npsiMble, NEPHOEHAUKYJISIpHbIE NpsMble. M3MepeHue pacCTOSAHUI: MEXIAYy IABYMs
TOYKaMH, OT TOYKHM J10 IIPSIMOM; JUIMHA MaplIpyTa Ha KBaApaTHON CETKeE.

N3mepeHnne W TOCTPOCHHME YIJIOB C NOOMOIIBIO TpaHcOnopTupa. Buabl
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TPEYrOJIbHUKOB!: OCTPOYTI'OJIBHBIM, PsIMOYTOJIBHBIMH, TYIIOYT'OJIbHBIN;
paBHOOEAPEHHBIN, PaBHOCTOPOHHMUM. YHeThIpE€XYTOJIbHHUK, MpUMEPHI
4eTbIPEXYTOJIBHUKOB. IIpsIMOYyTOJIbHUK, KBaJApaT: UCHOJIb30BAHUE CBOMCTB CTOPOH,
yriaoB, auaroHaieil. HM3oOpakeHHe TreoMeTpUYecKux (uryp Ha HEJIWHOBAHHOM
OymMare ¢ HCHOOJIL30BAaHUEM IUPKYJIsl, JWHEHWKH, YrOJbHHUKA, TpPaHCIOPTHPA.
ITocTpoeHus Ha kjeT4aTo Oymare.

Ilepumerp w™MHOTOyrosbHUKA. IloHsaTHe mIIomEamu QUTYpHl; EAUHULIBI
u3zMepenus riomaau. [pubnuxx€nnoe n3MepeHue riomaau Guryp, B TOM 4HCie Ha
KBaJipaTHOU ceTke. [IpuOnmkEHHOEe HU3MEpEeHUE MJIUHBI OKPY>KHOCTH, TUIOIIAIH
Kpyra.

CumMmMmeTpusi: HEeHTpajlbHasl, OCeBasi U 3€pKajlbHasi CUMMETPHUH.

ITocTpoenne cUMMETPUYHBIX QUTYP.

Harnsnaele npeacTaBiieHUsI O MPOCTPAHCTBEHHBIX (UTypax: mapajuieIenuIle]l,
Ky0, Tmpu3Ma, IHpamMuAa, KOHYC, UIWJIWHAp, Imap u cdepa. HM3o00paxeHue
NpPOCTPAaHCTBEHHBIX ¢uryp. llpumepsl pa3BEPTOK MHOTOTPaHHUKOB, UHJIHHApPA U
konyca. Cozmanue Mojelieil OpOCTPAaHCTBEHHBIX Guryp (U3 Oymaru, OpOBOJIOKH,
MJIaCTUJIMHA U JIP.).

Ilousitue 00BEMaA; enmMHULIBI U3MepeHUs 00béMma. OOBEM OPSIMOYOIBHOTO
napauiesienuiiesa, Kyoa.

[NTAHUPYEMBIE ITPEJMETHBIE PE3YJIbTATHI
OCBOEHWS PABOYEM ITPOI'PAMMBI KYPCA (ITO TOJJAM OBYUEHUS)

OcBoeHue yyeOHOro kypca «Marematuka» B 5—6 KjaccaXx OCHOBHOM HIKOJIBI
JIOJDKHO obOecneyuBaTh JOCTHIKEHHUE CIIEAYIOMIUX NOPEJIMETHBIX 00pa3zoBaTeIbHBIX
pe3yabTaTOB:

S kaace

Yucna u éviuucinenusn

— ITlonumaTe W TOPaBUWIBHO YIOTPEOJSITh TEPMHHBI, CBSI3aHHBIE C
HaTypaJdbHBIMH YHUCIIAMH, OOBIKHOBEHHBIMH U JECATUYHBIMU JAPOOSIMHU.

— CpaBHHBaTh W YNOPSAOYMBATH HATypalibHBIE UYHCJIA, CPaBHUBATh B
OPOCTEHUIINX CITy4dassXx OOBIKHOBEHHBIE IPOOH, NeCATUIHBIC TPOOH.

— CoOTHOCUTH TOYKY Ha KOOPJAMHATHOM  (YHUCJIOBOI) MIpAMOM C
COOTBETCTBYIOIIUM €M YHCIOM U Hu300pakaTh HaATypajdbHBIE YHCIIa TOYKAMU Ha
KOOPJAWHATHOU (YHCJIOBOM) MPsIMOU.

— BremmonusaTe apudMeTHUecKue JSCHUCTBUS C HATypaJiIbHBIMHM YHCJIAMH, C
OOBIKHOBEHHBIMH JIPOOSIMH B MPOCTEUNINX CIIydasiX.

— BpINoOaHATE NPOBEPKY, MPUKUIIKY pe3yJibTaTa BEIYUCICHUN.

— OKpyIJIsiTh HAaTypaJibHbIE YHCIHA.

Pewenue mexkcmosvix 3aoau

— Pemate TekcTOBBIE 3a/1auM apUPMETHUYSCKHUM CIIOCOOOM H C MOMOIIBIO
OpPraHU30BaHHOT'O KOHEYHOTI'O Iepebopa BCeX BO3MOXKHBIX BAPUAHTOB.

— Pemarps 3amaum, cojeprkarive 3aBUCHUMOCTH, CBSI3BIBAIOIINE BEITUYHUHBI:
CKOpPOCTb, BpEMSsI, pACCTOSIHUE; 1I€HA, KOJIMYE€CTBO, CTOUMOCTb.

— Hcnonw30BaTh KpaTKUE 3allMCHU, CXEMBbl, TaOJIHUIbI, OOO3HAUYCHUS IIPU
pelieHnu 3ajiad.

— ITonmp30BaTbCsT OCHOBHBIMH C€AWHUIIAMUA W3MEPEHUs: II€HBI, MAacCCHhI;
paccTosiHUs, BDEMEHHU, CKOPOCTH; BhIpakaTh OJJTHU €AUHUIbI BEJIMUYUHBI UepE3 JAPYyTHUE.

— H3Bnekatb, aHAIU3UPOBATH, OIIEHUBATh UH(MOPMAIIHIO, TTPEACTABICHHYIO
B TaOJHIle, HA CTOJIOYATON nauarpaMMme, HHTEPIPETUPOBATH TIPEJICTABJICHHBIC JTAHHBIC,
UCIIOJIb30BaTh JJaHHbBIC MPU PEIISHUH 3aj1ad.

Hacnaonaa zeomempus

— ITonp3oBaThCs T€OMETPUUECKUMHU MOHSITUSAMHU: TOYKA, IpsiMasi, OTPE3OK,
JIy4, yroj, MHOTOYTOJIbHUK, OKPY>XHOCTb, KPYT.

— I[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAOIIEro MUpa, UMEIOINX (GopmMy
U3YUYEHHBIX T€OMETPUUECKUX QUryp.
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— Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIaMH: BEPIINHA CTOPOHA;
C MHOTOYTOJIbHUKaMM: yroJjl, BEPIINHA, CTOPOHA, JUATOHAJIb; C OKPYKHOCTBIO: paanyc,
JAaMeTp, UEHTP.

— N300pakaTh M3y4YeHHbIE TeOMeTpUYecKue (PUrypbl Ha HEJIUHOBAHHOU U
KJIETYATOU OyMare ¢ IOMOMIBIO IIUPKYJIIST U TUNHCHKH.

— Haxoauts UIMHBI OTPE3KOB HEIOCPEACTBEHHBIM H3MEPEHUEM C
OOMOIIBIO JIMHEWKHW, CTPOUTH OTPE3KH 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTH
33JIaHHOI'O pajuyca.

— Hcnonp30BaTh CBOMCTBA CTOPOH U YIJIOB IPSIMOYTOJIBHUKA, KBaJapara JJis
UX ITOCTPOECHMSI, BBIYUCIICHUS TLUIONIAAA U IEpUMETPA.

— Breruucnsate nmepumeTp U momiagb KBagpaTa, OpsiIMOYrojbHHUKA, QUTYp,
COCTaBJICHHBIX W3 TIPSIMOYTOJIBHHUKOB, B TOM 4YHcie QUTYp, H300paKEHHBIX Ha
KJIeT4aTol Oymare.

— Ilonp30BaTbCsi OCHOBHBIMHM METPUYECKMMH €IUWHULAMH H3MEPEHUS
JITUHBI, TUIONIAJIN; BhIpaXkaTh OJITHU €AUHUIIBI BEJIMYUHBI Yepe3 JIpyTHUe.

— Pacno3naBate mapansenenurne]ir, KyO, HCIOJIb30BaTh TEPMHUHOJIOTHIO:
BepIIWHA, peOpo rpaHb, U3MEPEHUS; HAXOJAUTh U3MEPEHHUS Napajieyienuriena, Kyoa.

— Breruucnsate 00b€M KyOa, mapaniesienurie/ia mo 3aJaHHbIM U3MEPEHUSIM,
HOJIb30BaThCSI €AUHUIIAMU U3MEPEeHUsT 00BbEMA.

— Pemarp HecsiOKHBIE 3aJauM HAa U3MEPEHHUE I'€OMETPUUYECKHUX BEJIMYUH B
OPAKTUUYECKUX CUTYAIUSIX.

6 k1ace

Yucna u éviuucnenusn

— 3HaTh U NOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3JIUUYHBIMU BUJAMU YHUCEIT U
crioco0aMu UX 3allMCH, NEePEeXOaUTh (€CIh 3TO BO3MOYKHO) OT OJHOU (GOpMBI 3amucu
qycia K Jpyrou.

— CpaBHUBaTh W yHOOPSJOYMBATH IIEJIbIE YHCJIA, OOBIKHOBEHHBIE U
JIeCATUYHBIC IPOOH, CPAaBHUBATH YHUCJIA OJJHOTO U Pa3HBIX 3HAKOB.

— BrinomHsATh, codyeTass YCTHBIE U NMMUCbMEHHBIE MPUEMBI, apuPMeTHIEeCKUe
JICUCTBUS C HATYpPaJIbHBIMU M HEJILIMH YHCJIaMH, OOBIKHOBEHHBIMH U JECATHYHBIMU
IPpOOSIMU, MOJIOKUTEIHFHBIMU U OTPULIATEIIbHBIMHU YHUCIIAMHU.

— BeiunciasTh 3HAUEHUS YHUCIOBBIX BBIPAKEHUU, BBINOIHATH NMPUKUAKY U
OIIEHKY pe3yJibTaTa BBIYHUCICHUHN; BBITIOJIHATH ITPe0Opa30BaHUsI YUCITOBBIX BhIPpaKCHUHN
Ha OCHOBE CBOMCTB apU(PMETUYECKUX AECHCTBUM.

— COOTHOCUTH TOYKY Ha KOOPJAMHATHOMU IPSIMOM C COOTBETCTBYIOIIMM €U
YHUCIIOM U U300pakaTh 4HCJIa TOYKaMHU Ha KOOPJAMHATHOU MPsSIMOM, HAXOAUTh MOIYJIb
4qyca.

— COOTHOCUTH TOYKH B IMPAMOYIOJIbHOW CHCTEME KOOpPJAMHAT C
KOOpAWHATAMH PTOU TOUKH.

— OKpyTJISITh MEJIbIe YHClIa U JECATUIHBIEC IPOOH, HAXOIUTH TIPUOIUKESHUS
qHCel.

Yucnoevie u OykeeHHblE GbIPAINCEHUA

— ITornmaTe U ymoTpeOJsaTh TEPMUHBI, CBS3aHHBIC C 3allMChIO CTENEHU
4quciia, HaXOAUTh KBaJIpaT U KyO 4YHCIia, BRIUYUCISITh 3HAUCHUS YUCIOBBIX BBIPAKCHUM,
CcoJZIeprKalIiX CTEICHU.

— ITonmp30BaTbCst TIPU3HAKAMH JAEJIUMOCTH, PAaCKJIaJAbIBaTh HaTypaJibHBIC
4HCJia Ha TPOCThIE MHOYXKHUTEIIH.

— ITonb3oBaThcs MacuITabOM, COCTABIISITh MPOIIOPLIUNA U OTHOIIIECHMUSI.

— HUcnonp3oBath OyKBBI JjIsi OOO3HAUEHHs] YHCEI TIPU  3alUCH
MaTEMaTHYECKUX BBIPAXKCHUM, COCTaBISATh OYKBEHHBIC BBIPAKCHUS U (POPMYIIBI,
HaXOJWUTh 3HA4YeHUsi OYKBEHHBIX BBIPAXKEHHUM, OCYILIECTBISAA HEOOXOIUMBIE
MOJICTAaHOBKH U MpeoOpa3oBaHUsI.

— HaxoauTe HEU3BECTHBIM KOMIIOHEHT PaBEHCTBA.

Pewenue mexcmogvix 3adau

— Pemate MHOTrOIIaroBbl€ TEKCTOBBIE 3a/1aUl apU(PMETUUECKUM CIIOCOOOM.
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— Pemate 3amaumn, cBsi3aHHBIE C OTHOILICHHEM, ITPOMOPIHOHAIBHOCTHIO
BEJIMYHUH, TIPOILIEHTAMU; PEIIaTh TPU OCHOBHBIC 33/1a4M HA APOOU U TIPOLICHTHI.

— Pemats 3amaun, coxeprkalye 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJINYUHBI:
CKOPOCTb, BPEMSsI, pACCTOSIHUE, 1I€HA, KOJIUYECTBO, CTOUMOCTb; MPOU3BOJAUTEIBHOCTD,
BpeMsi, 0ObEMa pabOoThl, UCTIONB3YysT apu(PMETHUYECKUE ACHCTBHUS, OLICHKY, NPUKHIKY;
HOJIb30BaThCSI €AUHUIIAMU U3MEPEHHUSI COOTBETCTBYIOIIUX BEJIMYHH.

— CocTaBisaTh OyKBEHHBIEC BBIPAXKEHUSI 10 YCJIOBUIO 3aJ/1a4H.

— M3Bnekats nHPOpMaInio, OPEJICTABICHHYIO B TalOiullaX, Ha JUHEHHOM,
cTojbyaToil WM KPYroBOW jauarpaMmax, HWHTEPHPETHPOBATH NPEIACTaBICHHBIC
JTaHHBIE; UCIIOJIb30BaTh JAaHHbBIC IIPU PELICHUH 3a]1a4.

— IlpencraBnasate wuHGOpMAIMIO C OOMOIIBIO TaONHUIl, JHUHEHHOH U
cToy0yaTo auarpamm.

Hacnaonaa zeomempus

— I[IpuBoauTh HNpuMepbl OOBEKTOB OKPYIKAIOIIEro MUpPa, UMEIOIINX (HopMy
U3yYEeHHBIX TE€OMETPHUUYECKUX IUIOCKMX U IIPOCTPAHCTBEHHBIX (UTYp, HPUMEPHI
PaBHBIX U CUMMETPHUYHBIX PUTYD.

— N300pakaTh € MNOMOIIBIO IUPKYJSA, JIMHEHWKH, TpaHCIHOpTUpPA Ha
HEJIMHOBAHHOW M KJIETYAaTOH Oymare M3ydeHHbIC TNUIOCKHME Te€OMETpUYECKue PUrypsl u
KOH(pUTypauu, CAMMETPUYHBIE (PUTYPHI.

— ITonb3oBaThbCs TE€OMETPUYECKUMHU TOHATHUSIMU: paBEHCTBO  uUryp,
CUMMETpPHUSI; HCIIOJIL30BaTh TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETpHEN: OCh
CUMMETpPUHU, IEHTP CUMMETPHUH.

— HaxonuTe BenMYMHBI YIJIOB HM3MEPEHUEM C MNOMOIIBIO TPAaHCHOPTHPA,
CTPOUTH YTJIblI 33JITaHHOW BEIWYUHBI, MOJb30BaThCSA IPU PEIICHUHU 3a7lad I'paayCHOMI
MEpPOM YIJIOB; paclHO3HaBaTh Ha 4YEPTEKAX OCTPBIM, NPAMOU, pPa3BEPHYTHIM U TYIIOU
YTJIBI.

— Brruucnarte 1auHy J1O0MaHOM, NEPUMETP MHOTOYI'OJIBHHUKA, MOJIb30BATHCS
€AUHUIIAMU U3MEpPEHUs JJIMHBI, BbIpaXkaThb OJHU €AUHUIIbI U3MEPEHUsl IJIMHBI Yepe3
JpyTHE.

— HaxomuTe, ucnosnp3ys 4epTEKHBIE MHCTPYMEHTBI, PACCTOSIHUSA: MEXKIY
JIByMsI TOUKaMH, OT TOUKH A0 NPSAMOH, JJIUHY IIyTH HA KBaJIPpaTHOM CETKeE.

— Beruucnsare 1omanbk (pUryp, COCTaBJIEHHBIX U3 NOPSIMOYTOJIbHUKOB,
HUCHOJIb30BaTh pa30OMEHUE Ha MPSIMOYTOJIbHUKH, Ha paBHbIEC QUTYPBI, JOCTpauBaHUE
J10 TIPSIMOYTOJIBHHUKA; ITOJIb30BaThCsl OCHOBHBIMH €IUHHIIAMU U3MEPEHUS IIOIAIH;
BbIpA’kaTh OJHHU €JUHUIIBI U3MEPEHUS TUIOIIAAN Yepe3 ApyTrue.

— Pacno3naBaTh Ha MOAENSAX U U300paXKEHUAX MUPAMHULY, KOHYC, LIWJIUH/ID,
HUCIIOb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

— N3006paxkaThk Ha KJjIeT4aTol Oymare npsMOyTroJIbHBIN MapaijIeJICTUIIE]I.

— Beruucnasate  00bEM  IpAMOYTOJIBHOTO — ITapajuienenunena,  Kyoa,
MOJIL30BAaTHCsI OCHOBHBIMH €MHHUIIAMH U3MEPEHUSI 00bEMA; BbI

— Pemate HecnoXXHBIE 3a/1aUM HA HAXOXX/ICHUE T€OMETPUYECKUX BEJIMUUH B
OPAKTUYECKUX CUTYyalLHsIX.
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TEMATHUYECKOE IINTAHMPOBAHUE VYYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUA)

5

kJjacce (He menee 170 4)

Ha3panmue pasnena
(Tembl) Kypca
(4HCJI0 YacoB)

OcHOBHOe coaep:kaHue

OcHoBHbBIEe BH/bI 1eSITeIbHOCTH 00y4aIOIINXCSI

HarypaabHbie

I[eCSITI/I‘{HaSI CHUCTEMA

qI/ITaTL, 3aNMChIBATH, CPABHUBATH HATYPAJIBHBIC YHCIIa, Mpeajiaratb

yucjaa. JleficTBUsl | CUMCIIEHUS. Psan | u o0cyxaaTh cnoco0bl yIopsiIOYMBAHUS YHCEN.
¢ HATypaJbHBIMHM | HaTypaJlbHBIX uncesd. | M3o0pakaTh KOOPAWHATHYIO MPSIMYyIO, 0TMe4aThb 4YKClIa TOUKAMH Ha
YucIaMHu HarypanbpHbli  psill. | KOOPAUMHATHON NPAMOM, HAXO0AMTh KOOPJAUHATHI TOYKH.
(43 u) Yucio 0. | HccaenoBaTh cBOlicTBa HaTypanbHOro psiga, uucen 0 m 1 mpm
Hatypanenble uncnia | CIOKEHUH U YMHOXKEHHHU.
Ha KoopauHaTHOH | Mcnob30BaTh NPaBUJIO OKPYTJICHUS HATypPaJIbHBIX YUCEIL.
npsimoi. CpaBHeHUeE, | BoinojnaTs apudgMerndyeckue JeHCTBHSA C HATypalbHBIMU YHUCJIAMU,
OKpYyTJICHUE BBIYHCJSATH 3HAUCHUSI YHUCIIOBBIX BBIPAXXEHUH cO ckoOkamMu u 06e3
HaTypaJabHbBIX YHUCEII. CKOOOK.
Apudmernueckue 3anuchiBaTh TPOU3BEJIECHHE B BHJAE CTENEHH, YHMTATh CTEICHHU,
nercTBUs C | HCIOJIb30BATHh TEPMHUHOJIOTHIO (OCHOBAaHUE, TOKA3aTENb), BHIYMCIATH
HATypaJIbHBIMU 3HAYeHMsl CTETICHEH.
gucnamu. CBoicTBa | BhINOJIHAT, NPUKHAKY M OLEHKY 3HAYCHUI YHCIOBBIX BBIPAKCHHIMA,
HyJs IIPU CJIOKEHUHU U | NPe;araTb U IPUMEHSATh NPUEMBI IPOBEPKU BBIUMCICHUMN.
YMHOKEHUHU, cBoMcTBa | Mcnmoib30BaTh NPH BBIYUCJICHUAX IICPEMECTUTEILHOE U COYETATEIBHOE
€JUHUIIbI IpU | CBOMCTBA CJIOKEHUS W YMHOXKCHUSI, PaCIpEeleIUTEIIbHOE CBONHCTBO
YMHOJKCHUU. YMHOXEHUS; dopmynuposarnb " NPHUMEHATh npaBsujia
ITepemecTuTenbHOe © | peoOpa3oBaHUsl YHCIOBBIX BBIPAKCHUW HAa  OCHOBE  CBOWCTB
coUeTaTeJIbHOE apudMEeTUIECKUX ACUCTBHIA.
cBolicTBa crnoxxeHus u | MceenoBarhb Y1CIIOBBIE 3aKOHOMEPHOCTH, BBIIBUTaTh u
YMHO>XXEHUS, 000CHOBBIBATH TUNOTE3bl, GOPMYJUPOBAThL 0000IIEHHSI M BBIBOJbI IO
pacnpenenanuTenbHOe pe3yiabTaTaM  NPOBEAEHHOIO  HcciefoBaHus. PopMyanpoBaThb
CBOIICTBOYMHOXKEHHUS. | ONPeAeJeHUs NCJIUTEIs U KPAaTHOrO, Ha3blBaTh JCIUTENIM U KpaTHbIC
Jlenutenu W KpaTHbIC | 4MCIIa; PaclO3HABATBH IIPOCTHIE U COCTAaBHbIC 4yHUCia; (GoOpMyJIHPOBATh
yuclia, pa3jioKeHre | 1 NpUMe-ITh NMPU3HAKH JeJUMOCTH Ha 2, 3, 5, 9, 10; npuMeHATH
qucia Ha | aJIrOPUTM pPA3JIOKEHMsI YHCIIa HA IIPOCTBIE MHOXXHTEIN; HAXOAMTh
MHOXHUTENHU. JleneHne | ocTaTKH OT AEJICHHS M HEMOJHOE YacTHOE.
¢ octaTtkoM. [Ipocteie | Pacmo3HaBaTh HCTUHHBIEC U JIOKHBIEC BEICKA3bIBAHUSI O HATYPAIBHBIX
U COCTaBHBIE YHCIA. | YUCIIaX, MNPUBOAMTH NPUMePbl W KOHTPIPHUMEPH, CTPOUTH
[Ipu3zHaku OeIUMMOCTU | BbICKA3bIBAHMST U OTPUIIAHUS BbICKa3bIBaHUIl O  cBOMcTBax
Ha 2, 5, 10, 3, 9. HaTypaJIbHbIX YHCEI.
Crenens ¢ | KoncrpyupoBath MaTeMaTH4YeCKHe IpPeIJOKEHUS] C IMOMOIIBIO CBSI30K
HaTypaJIbHbBIM «DY, CKWIN», «ECIH..., TO...».
IMOKa3aTeJIeM. Pemarsn TEKCTOBBIE 3a7a9u apupmeTnIecKuM croco6om,
YucnoBble HMCIOJIb30BATh 3aBUCHMOCTH MEXIy BEIMYNHAMHU (CKOPOCTH, BpEeMs,
BBEIPAYKEHHSI; MOPSIIOK | PACCTOSHUE; IIEHA, KOJIMYIECTBO, CTOMMOCTBH Jp.): AHAJIU3UPOBATH U
JOEeNCTBUN. OCMBICJIMBATh  TEKCT  3a7aud, mnepedopmMyJupoBaTh  YCIOBHE,
PerteHre TEKCTOBBIX | M3BJEKATh HEOOXOJUMBbIE JaHHBIC, YCTAHABJWBATH 3aBHCHUMOCTHU
3a51a4 Ha BCE | MEXJy BeJIUYHHAMH, CTPOUTH JIOTHUECKYIO LIENIOYKY PacCyKIACHUM.
apudmernueckue MopaeaupoBaThb X0/ PELISHUS 3aJa4l C IIOMOIIbIO PUCYHKA, CXEMBI,
nencTBuUs, Ha | TaGIWIIBI.
JBHKECHUE u | lIpuBoanTh, pa3duparb, OLEHHUBATHL Pa3JIMUYHbIC PELICHUS], 3alHCHU
HOKYTIKH peIIeHn TeKCTOBBIX 3a7ad.
Kputnueckn oueHHBATH IIOJIYyYCHHBIH pe3ysibTaT, OCYIIeCTBJIATH
CaMOKOHTPOJIb, IIPOBEPSISI OTBET HA COOTBETCTBHE YCIOBHUIO, HAXOAUThH
OIINOKU.
PemaTh 3a7a4u ¢ MOMOIIBIO Iepebopa BCeX BO3MOXKHBIX BAPHUAHTOB.
3HAKOMUTBCSI ¢ HCTOPHEi pa3BUTHs apuPMETHKH
Harasanas Touxa, npsimasi, | PacmozHaBare Ha uyepTexaxX, PUCYHKax, ONMCBIBATH, HCIOJb3Ys
reoMeTpHusi. OTPE30K, Iyd. | TEPMHHOJIOTHIO, H  HU300pa>kaTh C IIOMONIBIO  YEePTEKHBIX
JluHuu Ha | Jlomanas. HHCTPYMEHTOB: TOYKYy, IpPSAMYIO, OTPE30K, JIyd, yroj, JIOMaHylo,
MJI0OCKOCTH M3mepenne  OIIMHBI | OKPY>KHOCTB.
(12 v) oTpe3ka, MeTpudeckne | Pacmo3HaBaTh, NPHUBOAMTHL MNpHMEPbl OOBEKTOB pEATHHOTO MHpA,
CIUHHIBI HM3MEpeHUs] | UMEIOIMX (OPMY H3YUYCHHBIX (QUIYp, OIEHMBATh UX JHUHEHHbIC
JuInHBL. OKPY>XKHOCTBH | pa3Mephl.
KpyT. HUcnouab3oBaTh JUHEUKY M TPaHCIOPTHUP KaK HWHCTPYMEHTHI ISt
[IpakTHueckasi paboTa | HOCTPOCHHSI M HW3MEPSHHUs: M3MePSITh JUIMHY OTpe3Ka, BEJIUYUHY
«[loctpoeHne y3opa | yria; CTPOUTHL OTPE30K 3aJaHHOM JUIMHBI, yTOJI, 3aJaHHONH BEJIMYUHEL;
U3 OKPYKHOCTECH. OTKJIAAbIBATL LUPKYJIEM pa HbIE OTPE3KH, CTPOUTHh OKPY>KHOCTH
VYroi. IIpsimoii, | 3amanHOro panuyca. M3o6paskaTe KOH(QHUIYpallid TI€OMETPHUECKUX
OCTpBIM, Tymnod u | GUTyp HU30TPE3KOB, OKPY>KHOCTEH, MX dYacTell Ha HEJIWHOBAHHONH
pa3BEPHYTHII  yIJIBI. | KJIETYATOH OyMare; mpeajiaraTb, OMUCHIBATH U 00CYKIaTh CIOCO0OBI,

N3mepenue yrios.
IIpakTuueckast padbora
«llocTpoeHue yrios

aJITOPUTMBI TTIOCTPOESHMUSI.
Pacno3naBaTh M M300paskaTh Ha HEJIMHOBAaHHOM M KJIeTYaTON Oymare
OpsIMOM, OCTPBIH, TYIIOH, Pa3BEPHYTHINYIJIbl; CPABHMBATH YIJIbI.
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BBIYHCAATH JJIMHBI OTPE3KOB, JJIOMaHBIX.

IMoHMMATb M MCIIOJIL30BATH NPU PEIIEHUH 32124 3aBUCHMOCTH MEXIY
eIMHULIAMH  METPHYSCKOM  CHCTeMBI  Mep; 3HAKOMHUTBCSI  C
HEMETPUICCKHUMH CHCTEMaMH Mep; BbIPa’KaTh UIHHY B Pa3IHYHBIX
enuaunax wusMmepenus. HMccienoBath ¢urypsl U KOHGUTYpaLuH,
HCIIOJIB3Ysl U(POBBIC PECYPCHI

OOBbIKHOBEHHBIE Jpo6s. [TpaBuiisHble 1 | MogeaupoBaThk B rpadH4ecKoi, IpeaMeTHOH (opme, ¢ ITOMONIIBIO
apoou HEIIpaBIJIBHBIE APOOHW. | KOMIBIOTEpA IIOHSTHS M CBOICTBa, CBSI3aHHBIE C OOBIKHOBECHHOU
(48 u OCHOBHOE  CBOMCTBO | ApPOOBIO.
apoou. CpaBHenue | Uurarh M 3alHChIBATh, CPAaBHUBATH OOBIKHOBEHHBIE Jpo0wH,
apooeit. npeIaraTb, 000CHOBBIBATH U 00CYKAATh CIOCO Obl YIIOPSIAOYUBAHUSI
CrnoxxeHue u | apobeit.
BBIYUTAHHUE HN300pakaTh OOBIKHOBEHHBIC APOOM TOYKAMU Ha KOOPIAWHATHOU
OOBIKHOBEHHBIX MPsIMOi; MCMOJB30BATh KOOPJMHATHYIO MPSIMYIO JUISI CPaBHEHUS
npobeii. CwmemranHast | IpoOeii.
npoOb. YMHOeHHE U | DOPMYJTHPOBATH, 3aIMCHIBATH € MOMOIIBIK) OYKB OCHOBHOE CBOWCTBO
JIeJIeHue OOBIKHOBEHHOH NpOOH; MCMOJIB30BATH OCHOBHOE CBOHCTBO IPOOH ISt
OOBIKHOBEHHBIX COKpaIlleHUs Ipo0eil U mpuBeieHus ApoOU K HOBOMY 3HAMEHATEIIIO.
npooleii; B3auMHO- | IIpeacTaBissTh CMEIIAaHHYIO JIpoOb B BHAEC HENPABUIBHON U
oOpaTHble ApoOu. BBIJICJISATH LIEIYIO YacTh YHCJa U3 HENPaBWILHOW Ipoou.
Pemrenne TEeKCTOBBIX | BhIMoHATH apudmernyecKkue AeicTBUSA ¢ OOBIKHOBEHHBIMHU JIPOOSMU;
3ama4, CoJAepIKalvX | MPUMEHSTH cBOlCTBa apudmeTnyeckux  AeicTBH TS
npobu. OCHOBHBIC | pallMOHAIU3AIUN BBEIYUCICHUHN.
3aJa4y Ha JpOOH. BBINOJHATL, NPHUKWAKY ¢ OIEHKY pe3ylibTaTa BBIYUCIICHUI;
ITpumenenune OyKB | mpemjarath H NPUMEHSITh MPHEMBI IPOBEPKHU BHIYUCICHUN.
ISt 3anmiucu | [IpoBoAUuTH HCCJIEIOBAHUSA CBOHCTB IpOOCH, OMUpasiCh Ha YHUCIOBBIC
MaTeMaTH4YeCKIX SKCTIEPUMEHTHI (B TOM YHCJE C TOMOIILIO KOMITBIOTEPA).
BBIPAKEHUU u | Pacno3HaBaTh UCTHHHBIE M JIOKHBIE BBICKA3BIBAHUS O OPOOSX,
peaJIOKEHUHN NPUBOJUTH NMPUMePbI U KOHTPIPHUMEPHI, CTPOUTH BbICKA3BIBAHMS
M OTPUIIAHUS BBICKA3bIBaHUH.
PemaTh TEKCTOBBIC 3aJadyd, coAeplkalllue JIpOOHBIE IaHHBIC, W
3a1a4d Ha HAXOXKJICHHE YacTH I[eJIOr0 M IeJIOr0 IO ero 4acTH;
BBISIBJISITH UX CXO/ICTBA U Pa3IH4Hsl.
MoaeaupoBaTh XOJI peIIeHUs 3aJadd C IIOMOINBIO PHCYHKa,
CXEMBbI, TaOJIUIIBI.
IMpuBoauTk, pa3éuparh, OLEHUBATH PA3IMIHBIC PEIICHUS, 3AITHUCH
pemeHn TEeKCTOBBIX 3a/Jad.
KpuTHyeckH OIeHMBATHh TOJYYSHHBIH pPeE3yJbTaT, OCYIISCTBIISITh
CaMOKOHTpPOJb, IIPOBEpsis OTBET Ha COOTBETCTBHE YCJIOBHIO,
HaXOAHUTh OIINOKH.
3HAKOMUTHCSI ¢ HCTOPHE pa3BUTHs apUPMETHKH
Harasanast MHOTOyTOJIBHUKH. OnuceiBaTh, UCHOJIb3Ysl TEPMHHOJOTHIO, H300pakaTh C ITOMOIIBIO
reoMeTpusi. YeThIp€XyTONbHUK, 9epTEKHBIX MHCTPYMEHTOB U OT PYKH, MOJEIHUPOBATH M3 Oymaru
MHOroyroJibHUKH | IPsIMOYTOJIbHUK, MHOTOYTOJBHUKH.
(10 v) KBaJpar. IMpuBoAUTH MPUMEPBI OOBEKTOB PEATHFHOTO MUpPa, UMEIOIIUX (PopMy
IIpakTnueckass paboTta | MHOTOYTOJIBHHKA, NPsIMOYTOJIbHUKA, KBaJpara, TpPEyroJibHUKa,
«ITocTtpoenue OLleHNWBATh WX JIMHEHHBbIE pa3Mepbl. BBIYHCASITB: nepuUMeETp
OpPSIMOYTOJIBHHUKA  C | TPEYroJIbHHKA, IMPSIMOYTOJIBHHUKA, MHOIOYTOJIbHUKA; IUIONIAdb
3aJTaHHBIMU OpsIMOYTOJIBHUKA, KBaJgpaTa.
CTOpPOHAMH Ha | M300pakaTh OCTPOYTOJBHBEIC, MPAMOYTOJIbHBIE M TYIMOYTOJbHBIE
HEJIMHOBAHHOM TPEYTOJIbHUKH.
Oymare». CTpouTh Ha HEIMHOBAaHHOHW M KJieTdaToif Oymare KBaapaT H
TpeyroabpHHK. MpSIMOYTOJILHUK C 3aJaHHBIMU JUIMHAMu cTopoH. McciaenoBaTn
[Tnomtane M | CBOMCTBA TMPsSMOYIOJIbHUKA, KBajapara myTEM DKCIIEPHUMEHTA,
nepumMeTp Ha6J'[}OJleHI/I$I, U3MEPECHUs, MOICJINPOBAaHUA, CPAaBHUBATH CBOMCTBaA
OpsAMOYTOJIbHUKA 15 KBaJparTra v NnpsasMOyTOJIbHUKA.
MHOT'OYTOJIbHUKOB, KoncTpynpoBats MaTeMaTH4YeCKHe MNPEIIOKEHHSI C IOMOIIBIO CBSI30K
COCTaBJIICHHBIX U3 | HEKOTOpPBIH», «Ii000i». Pacmo3HaBaTh WCTHHHBIE U JIOXKHBIC
IPSIMOYTOJIEHUKOB, BBICKA3bIBAaHUS O MHOTOYTOJIBHUKAX, NPUBOAMTH HNPUMeEpPbl U
€IUHUIBI U3MEPEHUsI | KOHTPIPUMEPEIL.

mnomanu. Ilepumerp
MHOTOYTOJIbHUKA

HUccaenoBaTs 3aBUCHMOCTBH IUIOMIAAM KBajapara OT JUIH-BI €ro
CTOPOHBI.

Hcnosib30BaTh CBOMCTBA KBAJAPATHON CETKHU ISl TOCTPOCHUsT QUTYD;
pa3ouBaTh OPsSIMOYTOJIbHUK Ha  KBajaparsl, TPEYTOJIbHUKH,
COCTABJIATH (I)I/Il“ypbl 3 KBaapaToB l/IprlMOyFOJ'[])HI/lKOB U HAXOOUThH
HUX IUIOMIAJTh, pa30UBaTh (PUTYPHI HA MPSIMOYTOJIIBHUKH U KBaJApaThl
M HaXOJUTh UX IJIOLIA/Ib.

Bblpa)RaTb BCJIMYUHY IUIOIAAW B Pa3JIMYHbIX €AWHHUIAX HN3MCPCHUA

METPUYECKOH  CHUCTeMbI Mep, MNOHMMAThL M  HCHOJIb30BaTh
3aBHCHUMOCTH  MEXJY METPUUECKHMH €IUHUIAMH  HU3MEpEHHUs
TUJIOIIA/IH.

3HAKOMHUTBLCSI ¢ MpUMepaMH NpPUMeHeHHUsl IJIOIIaJd U TIepUMeTpa B
NpakTUYecKuX curyauusix. Pemarb 3aaauM W3 peaJbHOM >KU3HMU,
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npempjiaratb u 06cy>1man, Pa3s/InYHbIC Croco0bI PCLICHU 3a1a4

JecaTudynbie Jecsatuunas 3anuck | IlpeacTaBasiTh NeCATHYHYIO APOOb B BHIE OOBIKHOBEHHOW, YUTATH M
apoou apob6eii.  CpaBHEHHE | 3allMCBIBATh, CPaBHHUBATh  JIeCATHYHBbIE  ApoOW, NpeAaaraThb,
(38 v) JIECSITUYHBIX 1pOOeii. 000CHOBBIBATH M 00CY’KIaTh CIHOCOOBI YMOPSIAOUYMBAHUS JIECATUUHBIX
JlevicTBust c | mpoGeii.
JIeCSITHIHBIMU HN3o06pakaTe IOeCATUYHBIE IpOOM TOYKAMH Ha KOOPIAWHATHOU
npoosimu. OKpyTIICHUE | TIPSIMOM.
JIECATUIHBIX IpO0eii. BBIABIATE C€XOACTBA W PA3JIHYUA  IPAaBIWI  apUPMETHUSCKHX
Pemrenne TEKCTOBBIX | ASMCTBHM C HaTypadbHBIMH YHCIAMH M JECSTHYHBIMU APOOSIMHU,
3a74a4, COJAEPXKAIIUX | OOBACHITH UX.
apoou. OcHoBHbIe | BeINoaHATH apudmeTHyeckue ASHCTBHUS C ASCATHYHBIMH IPOOSMHU;
3aJa4u Ha Apoou BBINOJIHATH NPUKUIAKY H OLEHKY pe3yJibTaTa BBIYUCICHUN.
IIpumensaTs CBOMCTBa apudMeTHIeCcKux JNeUCTBUMN ISt
panroHaNN3ally BEIYUCICHUH.
I[IpuMeHsATH MPaBHJIO OKPYIJVIEHHsI ACCATHYHBIX apoOeii. IIpoBoanTh
HCCJIeJOBAHNUSI CBOWCTB NECSITUYHBIX APOOCH, ONMHUpasch Ha YHCIOBBIC
SKCIIEPUMEHTHI (B TOM YHCJIE C ITOMOIIBI0O KOMIIBIOTEPA), BBIABHIATH
TUNOTe3bl U TPUBOAUTE UX OOOCHOBAHMSI.
Pacno3HaBaTh HCTUHHBIE U JIOXKHBIE BBICKA3bIBAHUS O JpPOOSX,
NPHUBOJUTH NMPUMEPbI U KOHTPIPUMEPHI, CTPOUTH BbICKA3BIBAHMS
U OTPUIIAHUS BBICKA3bIBaHUH.
PemaTh TEeKCTOBBIC 3aJadM, COJAEpIKaIIUe APOOHBIC JaHHBIC, W Ha
HaXO0JICHHE YacTH LIEJIOTO U IIEJIOTO I10 €ro YacTH; BBIABJIATH HUX
CXOJCTBA M Pa3IHYUsA.
MoaeaupoBaTh X0 PEIISHUs 3aa4l C ITOMOIIBI0 PUCYHKa, CXEMBI,
Tabmuuel. [IpuBoauTh, pa3dupaTh, OLNEHHBATH  Pa3INIHBIC
pelIeHusI, 3aIUCH PEIICeHUH TeKCTBBIX 3a7ad.
OnepupoBaTh JIpOOHBIMH YHCIAMH B  PEATbHBIX JKU3HEHHBIX
CUTYyalHsIX.
Kputnueckn oOIeHMBATh TIOJYYCHHBIH peE3yJbTaT, OCYIIECTBIISITH
CaMOKOHTpPOJIb, IpPOBEpsiA OTBET Ha COOTBETCTBHUE YCJIOBHIO,
HaXOJWUTH OIIMOKH.
3HAKOMUTHCSI ¢ HCTOPHeEi pa3BUTHs apUPMETHKH
Harasignas MHororpaHHUKH. Pacno3HaBaTh Ha uYepTexkaxX, PHCYHKaX, B OKpYKallleM MHpe
reomerpusi. Tema | M3o6paxenne MPSMOYTOJIBHBIN Tapasuiesienunes;, KyO, MHOTOIpaHHUKH, ONHChIBATD,
" ¢urypsl B | MHOTOTPAaHHHKOB. HMCIOJIb3Ysl TEePMHHOJIOTHIO, OLleHUBAThL JIMHEITHBIE pa3Mephl.
npoctpanctBe (9 | Mogenu IMpuBoauTHL MpUMePbl 00BEKTOB PEATTLHOTO MHUpa, UMEIOMUX (popmMy
q) IIPOCTPAHCTBEHHBIX MHOTI'OIpaHHHKA, MIPSIMOYTOJIBHOTO MTapajiiesienumnena, Kyoa.
Tell. HN3o6pakaTe KyO Ha KiIeTuyaTol Oymare.
ITpsiMmoyronbHbIN HUccaenoBats cBoiicTBa Ky0a, MPSIMOYTOJBHOTO TMapajlieiieIUIea,
napasiejsenuIen, MHOT'OIPaHHUKOB, MCIOJb3Yysl MOJEIU.
KyO. Pa3Béprkm kxyOa | Pacmo3HaBaTh UM HM300pakaThb pa3BEPTKH Kyda W Iapajuiesienuneaa.
U TTapajuIeJIeITuIeaa. MoaenupoBaTh Ky0 W Tapamlenenunen u3 OyMaru © IPOYHX
ITpakTraeckast MaTepHaoB, 00bACHATHL CIIOCOO MOIECITHPOBAHMSL.
pabora «Pa3BéprTka | HaxoauTh HW3MEpeHHs, BBIYHCIATH IUIONIAJb IMOBEPXHOCTH; OO0BEM
KyGa». Ky0a, IpsIMOYTOJILHOTO MapaJijiesennIieia; HCCaeA0BaTh 3aBUCHIMOCTh
O6BEM Ky0Oa, | 00béma Kyba OT JUIMHBI ero pedpa, BBIABHTaTh W 00OCHOBBIBATH
MPSIMOYTOJILHOTO runoTe3sy.
napasieyenuneaa Ha6aionaTs W NMPOBOANTH AHAJOTHH MEXAY MOHATHSIMH IUIOIIAAN M
o0béMa, mnepuMeTpa H IUIOIIAaAu ToBepxHocTH. Pacmo3HaBaTth
WCTUHHBIC U JIOKHBIE BBICKA3BIBAHUSI O MHOTOTPaHHUKAaX, MPUBOAUTH
npuMepbl ¥ KOHTPIPHUMEPHI, CTPOUTH BBICKA3BIBAHUS U OTPHUIIAHUS
BBICKA3bIBAaHUH.
Pemiarp 3ajaum U3 peajabHON KU3HU
IToBTOpenue u | IToBTOpenue BBIYHCISATH 3HA4YCHHUs BBIPAKCHUH, COASpKAIINX HAaTypaJibHbIE
o0600menne(10 u) OCHOBHBIX IIOHSATUH M | ynucja, OOBIKHOBEHHBIE W  JECATUYHBIE ApPOOH,  BBINOJHSITH
METOJOB  Kypca 5 | mpeoOpa3oBaHUS UHCEIL.
KJlacca, o6o0mieHne | BbiOupaTh €mocod CpaBHEHUs YHCEJ, BBIYUCICHUH, NMPUMEHSATH
3HAHUH cBoiicTBa  apupMEeTHUCCKHX ACHWCTBHH U1  panMoOHAIU3AIUHA
BBIYHUCJICHUH.
OcyecTBJIsTH CAMOKOHTPOJIb BBIITOJTHAEMBIX JecTBui u

CaMOIIPOBEPKY Pe3yJIbTAaTa BBIYHUCIIEHUM.

PemiaTh 3aga4u U3 peajbHOM JKU3HH, NIPUMEHATh MaTeMaTH4eCKHe
SHAHUA [T PELICHUS 3a1a4 U3 JpyTrux y‘-Ie6HbIX npeaMeETOB.

Pemath 3aga4n pa3sHbIMHU CIIOCO0AMH, CPABHHBATBL CHOCOOBI pELICHUS
3aJ1a44, BLIOUPATH PallMOHAJBHBIH C11OCO0
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6 kaacc (He menee 170 1)

Ha3Banmue
pa3aena (TeMbl)
Kypca (4uciio

OcHoBHOe cojeprkaHue

OcHOBHbBIE BH/bI 1€ATEILHOCTH oﬁyqaloumxcu

4acoB)
Hartypanbubie Apudmernaeckue Bemoansate  apudmerudeckne  JgeiicTBHS ¢ MHOIO3HAYHBIMU
qHcIa neficTBHs C | HATYpaJbHBIMM  YHCJIAMH, HAXOJAUTh  3HAYEHUSI  YUCIOBBIX
(30 u) MHOTO3HAYHBIMU BBIP@KEHHI CO CKOOKaMH H 0e3 CKOOOK; BBIYHCJIATH 3HAYEHHS
HaTypaJIbHBIMH BBID@KCHHH, COJEpIKAIUX CTEICHH. BBINOJIHATL NPUKUAKY WU
gyuciaaMyd. YHUCIOBBIE | OLEHKY 3HAYCHUM YHCJIOBBIX BBIPOKCHUH, HNPUMEHATH HNPUEMBI
BBIPDQKEHMSI, TIOPAAOK | NMPOBEPKH  pe3yibTaTa. Hcnonn3oBaTh  npu BbIYHCJICHHAX
JICHCTBUH, [IEPEMECTUTEIIBHOE U COYETATEJIbHOE  CBOMCTBA  CIOXKEHMS U
HCIIOJIb30BAHNE YMHOKEHHUS, pacmnpenenuTenbHOe CBOMCTBO YMHOKEHHUS
ckoOok. OKpyriIeHHE | OTHOCHUTEIBHO CIOKCHHS, CBOMCTBAa apU(PMETHUYECKHUX ICHCTBHIA.
HaTYypPaJILHBIX YHCE. HccienoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOJUTH YHCIIOBEIS
Jenurenu U | DKCIEPUMEHTHI, BBI/IBUTATH H 000CHOBBIBATHLTHIIOTE3BI.
KpaTHBIC qucia; | DopMyIHpoBaTh omnpeneeHus JISITATEIISt n KpaTHOTO,
HauOoONbpIIMK oOImMil | HauOOJBIIEro OOLIECro ASIUTENSI U HAUMEHBIIIETO OOIIero KpaTHOrO,
JIeUTENh U | TIPOCTOTO M COCTAaBHOTO YHCEN; HUCHOIB30BaTh 3TH MOHITHS IIPU
HaMMEHbIIee oOIee | pEelIeHUH 3a1ad.
KpaTHOE. IIpuMeHATL AJTOPUTMBI  BBIYHMCICHHUS HAWOONBIIETO OOIIEro
Pasznoxxenme w4Ywmcna | AenWTeNsT W HAWMEHBIIEro OOIIero KpaTHOI'o JBYX HHCEl,
Ha IPOCTBIC | AJITOPUTM PA3JIOKEHHUS YHCIIa Ha MIPOCTHIE MHOXKUTEIIH.
MHOKHUTEJIH. HccnenoBares ycioBuss naeauMmoctd Ha 4 u 6. Hccaeposars,
JenuMocTs CyMMBI U | 00CyKAaTh, (OpMYyJHPOBATH H 000CHOBBIBATH BBIBOJA O YETHOCTH
TPOU3BEACHUS. CYMMBI, IPOW3BEICHUS: ABYX YETHBIX YHCEN, ABYX HEUYETHBIX YHCIIE,
JHenenue c | 4ETHOrO M HEYETHOTO YHCE.
OCTaTKOM. HccnenoBars cBOMCTBAa JEIUMOCTH CYMMBI W IIPOU3BEACHUS
Pemmrenne TekcTOBBIX | WHCel.
3amaq [IpuBoauTL NpPHUMeEPBI 4YHCEI C  3aJaHHBIMH  CBOHCTBaMH,
pacno3HaBaTh BepHbIe W HeBepHbIE YTBEPXKICHUS O CBOMCTBax
Yucell, ONMpPOBePraTb HEBEPHBIC YTBEPXKICHHUS C  IIOMOIIBIO
KOHTPIIPUMEPOB.
KoncrpynpoBaTh MaTeMaTHUeCKHe MPEMIOKEHHSI C IIOMOIIBIO CBSI30K
«I», CUIT», «ECIH..., TO... M.
PemaTh TEKCTOBBIE 3aJadM, BKIIIOYAIOIIHE MOHSTHS JIEIUMOCTH,
apupMEeTHIESCKUM  CIHOCOOOM, HCIIOIB30BaTh Iepedop  Bcex
BO3MOYKHBIX BapHAaHTOB.
MopaenupoBaTb XOJ pELICHUsS 3aJadyd C [OMOIUBI PHUCYHKA,
CXEMBI, TaOJINIBI.
IpuBoauTH, pa3doupaTh, ONEHUBATH PA3JIMYHBIC PEIICHUS, 3alHCHU
pelIeHU TeKCTOBBIX 3aJa4
Kputuyeckn oOneHMBATh IIOJyYEeHHBIH pe3ylbTaT, HaXOIUTh
OIMMOKHM, OCYMIECTBISITH CaMOKOHTPOJb, TIPOBEpssi OTBET Ha
COOTBETCTBHE yCIIOBHIO
Harasqnas TlepnennukynsipHbIC Pacno3HaBaTh Ha UepTeXax, PHCYHKax CJy4al B3aUMHOTO
reoMeTpusl. npsiMBbIE. PacIIOIOKEeHUsI ABYX MPSIMBIX.
IIpsimbie Ha | IlapaniensHble H300paxkaTh ¢ NOMOIIBI0  YePTEKHBIX  HHCTPYMEHTOB  Ha
miockocTu (7 4) psiIMbIE. HEJIMHOBAHHOW W KJeT4aToil OyMare JiBe IIepeCceKarolInecs
Paccrosinme w™Mexxay | mpsMble, Be IapajulelbHBIE  IpsIMBIE, CTPOUTH  IPSIMYIO,

ABYMsI TOYKaMH, OT
TOYKH IO MPSIMOM,
JUIMHA IyTH Ha
KBaJpaTHON CETKE.

[Ipumepsl npsAMBIX B

MIePIEHINKYJSIPHYIO JTaHHOM.
[IpuBoAUTL NpPHUMEPHI MAPAIIICIFHOCTH M IEPIEHANKYISIPHOCTH
MPSIMBIX B MIPOCTPAHCTBE.

Pacno3HaBarb B MHOIOYIOJBHMKax
napajuiesibHele  CTOpoHBL. HM300pakaTth

NEPHCHAUKYJISIPHBIE u
MHOTI'OYI'OJIbHUKHU C

OpoCTPaHCTBE napajjaeJbHbBIMU, NEPICHANUKYJIAPHBIMU CTOPOHaAMMU.
HaxoauTh pacCcTOsSIHUE MeXAy ABYMsI TOYKaMH, OT TOYKH [0
NpsiMOM, JUIMHY NyTH Ha KBaJpaTHOM ceTke, B TOM YHCIIE
HCTOJIB3YsI M POBBIC PeCypChl
JApoou(32 4) OOBIKHOBEHHAS CpaBHHBATh U yHOPSIA0YMBATH ApoOH, BEIOHPATh CMOCOO CPaBHEHUS
apoOb, OCHOBHOE | JpoOei.
CBOMCTBO apobu, IIpeacTaBiasATh ISCATUYHBIC IPOOU B BUJIC OOBIKHOBECHHBIX Ipo6eii
COKpalllecHHEe JIpoOeii. u OOBIKHOBEHHBIC B BUJIE  JECSTUYHBIX, HCMO0JIb30BATH
CpaBHeHuUe U | JKBMBAaJIECHTHbIEe TpPeICTABJEHHSI JPOOHBIX YHCENI HOPU  HX
YHOpPsIIOYNBaHUE CpaBHEHUH, IIPU BBIYUCIICHUSIX.
npobeid. Hcnoan30BaTh IeCSITUYHBIE IPOOU IPH MPeoOpa3oBaHUM BEJIMYHUH B
JlecaTuuHble OpoOHM | METPHUUECKOU cucTeMe Mep.
u MmeTpudeckast | BpIlmonHsaTs apudmernyeckne geiicTBUSI ¢ OOBIKHOBEHHBIMH U
cucreMa Mep. JIECSITUIHBIMU JPOOSMHU.
Apudmernueckue BbruucasaTh 3Ha4eHUs BBIPAKECHUH, COEPKAILUX OOBIKHOBEHHBIC U
JICUCTBUS Cc | nmecsaTuyHble  ApOOW, BBINOJHATH  IpeoOpa3oBaHUS  ApoOeid,
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OOBIKHOBCHHBIMH U
NECSITUYHBIMH
POOSIMU.
OTHOIICHHE.
Jlenenne B JaHHOM
OTHOIIICHHH.
Macmira6,
OPOMOPIIHS.
ITonsiTHe TIpoIICHTA.
Beraucnenue
OpoLeHTa oT
BEJIMYUHBI 171
BEJIHUYUHBI o eé
MOPOIICHTY.
Pelienne TeKCTOBBIX
3aJ1a4, COJEP KAIIUX
ApOOH U MPOIICHTHI.
ITpakTHueckas
padoTta
«OTHOILIEHUE NJIUHBI
OKPY>XKHOCTH K €€

BBIOMPAaTL C€NHOCOo0, TNPHMEHSTH CBoOiicTBa
AENCTBUHN JUIsl pallMOHAIN3al[UU BBIYMCIIEHUM.
CocTaB/isiTh OTHOIIEHUs M TPOMNOPIHH, HAXOAMTh OTHOIIESHHUE
BEJIMYUH, JEJUTh BEJIMYHHY B JaHHOM oTHoumeHuu. HaxoamTs
KCIEePUMEHTAJIBLHBIM MYTEM OTHOIIEHHE UIMHBI OKPYXHOCTHU K €&
TUaMeTpy.

HnTtepnpernpoBaTh Macmrad Kak OTHOIICHUE BEJIWYHH, HAXOJAUTH
MacmTad TUIaHa, KapThl M BBIYUCISITE PACCTOSHUSI, HCIIONbB3YsI
MacmTa0.

OO0BSICHATB, YTO TAaKOE€ IPOLEHT, YHOTPEOsITh 0OOPOTHI peUHu CO
CJIOBOM «IIPOLICHT». BbIpa:kaTh NPOIEHTH B ApPOOsIX U ApoOH B
MPOIEHTAaX, OTHOIIIEHUE IByX BEJIMYUHB MPOLIECHTAX.

BpIuMCIAAITH TPOLEHT OT 4YHCIa M YHCIO IO €ro MpOLEHTY.
OKpyrasiTe IpoOH ¥ MPOIEHTHI, HAXOIUTH MPUOIIMHKSHUSI YHUCEI.
PemaTp 3aga4ym Ha 9YacTH, IIPOLICHTHI, IIPOMOPIIUH, HA HAXOXKICHHE
napoOu (TpoIlEHTa) OT BEIHUYHHBI W BEIHWYUHBI 110 & apodu
(mporteHTy), Apo6M (TIpoleHTa), KOTOPBIM COCTaBISIET OXHA
BenuuuHa OT apyroi. IlpuBoauTh, pa3doupaTth, OLEHHBATH
pa3NUYHbBIC PEIICHUs, 3alIMCH PEIIeHUH TEKCTOBBIX 3ajad.
HsBaekaTh uHpopMaumIo u3 TabIuI u auarpamm,
HHTEPIPETUPOBATE TAOIMYHBIE NAaHHBIC, ONPEAEISITh HanOoIbIIee

apudmMeTHIecKux

auamMeTpy» Y HaUMEHbIIEE U3 MPEACTABJICHHBIX JaHHBIX
Harasiqnas OceBasi cumMmeTpusi. | Pacmo3dHaBaTh Ha dYeprexax W HM300pakeHHUsIX, M300pakaTh OT
reoMeTpus. IlenTpanpnas PYKH, CTPOHUTH C IMOMOIIBIO HWHCTPYMEHTOB GUrypy (OTpe3oK,
Cummertpus(6 4) CHUMMETpPUSL. JIOMaHY10, TPEyTrOJIbHUK, OpPSIMOYTOJIBHUK, OKPY>KHOCTB),
IToctpoenue CHUMMETPHUYHYIO JAHHON OTHOCHUTENBbHO MPSIMOM, TOUKH.
CUMMETPUIHBIX HaxoauTs mnpuMepbl CHMMETPHHM B OKPYXKAIOIIEM  MHpE.
¢uryp. MopeaupoBars u3 Oymarn gABe  GUIypbl, CHMMETPHYHBIC
IIpakTuueckas OTHOCUTEIIBHO NPSIMOM; KOHCTPYHUPOBATh reoMeTpu4ecKue
pa6ora «OceBast | KOH(UTrypamuH, HUCHOJIb3Ysl CBOWCTBO CHMMETPHH,B TOM YHCIE C
CHUMMETPUSD. IIOMOIIBIO ITH(GPOBEIX PECYyPCOB.
CummMmeTpus B | HccaemoBaTs cBOMCTBa W3y4YeHHBIX (UIYp, CBS3aHHBIE C
MIPOCTPAHCTBE CUMMETpHEi, HCIIONIB3YS SKCTIIEPUMEHT, HaOIIONeHNE,
MOAEINPOBAHHUE.
O00CHOBBIBATh, ONpPOBEPrartb C IOMOIIBIO KOHTPIPHUMEPOB
YTBEP)KJICHHUSI O CHUMMETPUN QUryp
Bripaxenust ¢ | INpumenenne OykB | HMcemoab3oBarh OYKBBI i1 OOO3HAUYSHHUsI 4YHCEN, IPH 3aIlUCH
oykBamu (6 4) 151 3alUCH | MaTEeMaTHYEeCKHUX  YTBEPXKIACHUIA, COCTaBJIATH OyKBEHHBIC
MaTeMaTHUYEeCKUX BBIPAXKEHMUsI 110 YCIOBHUIO 3aJayM.
BBIPAXKCHU I u | HccaepoBarnb HECJIOXKHBIE 4YHCJIOBBIC 3aKOHOMEPHOCTH,
TIPeUTOKESHUIA. HCIIONIF30BAaTh OYKBBI JJII UX 3allHCH.
BykBennsre BbIYHCASAATE YHCIOBOE 3HAYCHHE OYKBEHHOTO BBIPAXKEHUS IIPHU
BBIPAKCHUS U | 3aJaHHBIX 3HAYCHUSIX OYKB.
9HCIOBBIC 3anuceiBaTh (opMyJIbl: IIepuMeTpa M IUIOMIAAN MPSIMOYTOJILHUKA,
MOJCTAaHOBKHU. KBajpaTa; JIMHbl OKPY>XHOCTH, IUIOLIAAM Kpyra; BBINOJHATH
ByxBennsie BBIYHCJIEHUSI 110 3TUM (HOopMyIaM.
paBeHCTBa, CocraBiaaTtb ¢GopMyJibl, BBIpaXAOIIUE 3aBUCUMOCTH MEXIY
HaXOXXJIeHHUEe BEJIMUMHAMU: CKOPOCTb, BPEMsl, PacCTOsIHHE; I€Ha, KOJIMYECTBO,
HEU3BECTHOTO CTOMMOCTH; HPOU3BOAUTENBHOCTH, BpeMsi, O00BEM  paboOTHI;
KOMITOHEHTA. BBITIOJTHATH BEIYUCIICHUS IO 3TUM (HOpPMyIaM.
Dopmysbl HaxoauTh HEN3BECTHBIIA KOMIOHEHT apU(PMETHIECKOTO ICHCTBHS
Harasgnas YeTbIpEXYTONBHHUK, N3o00paxxaTh Ha HEJIMHOBAHHOM M KieTdyaToif Oymare ¢
reoMeTpusi. IPUMEPHI HCIIOJIL30BAHUEM YEPTEKHBIX WHCTPYMEHTOB YETBIPEXYTOJBHUKH C
Durypsl 4ETbIPEXYTOJIbHUKOB 3aJlTaHHBIMU cBOlicTBaMU: c rnapanjieiibHbIMU,
Ha miockoctH (14 IIpsAMOYTOJIBHUK, | NEPHEeHAUKYISIPHBIMH, PABHBIMU CTOPOHAMH, MPSMBIMHU yIrjlaMHd U
4) KBaZpaT: CBOMCTBa | Ap., paBHOOENpeHHBIH TpeyroiapHuK. IIpeajarate u 006cCy:KIaTh
CTOpPOH, YTJIOB, | CHOCOOBI, AITOPUTMBI TIOCTPOCHHUSI.
auaroHanei. Hccaenosarts, HCIIOJIB3Y ST SKCTIEPUMEHT, HaOJIoIeHNE,
Hzmepenne YTJIOB. | MOJEIHWPOBAHUE, CBOMCTBA NPSIMOYTOJIBHUKA, KBaJpaTa, pa3OnBaTh
Bubr Ha TpeyroibHUKu. OOOCHOBBIBATH, ONPOBEPrarb C IIOMOIILIO
TPEYTOJIbHUKOB. KOHTPHIPUMEPOB YTBEPXKIACHUSA O IPSIMOYTOJIBHUKE, KBaapare,
[Tepumerp Pacno3HaBaTh BEPHBIC U HEBEPHbIC yTBEPKICHUS.
MHOT'OYTOJIbHUKA. H3MepsaATh U CTPOUTH C ITOMOIIBIO TPAHCIOPTUPA YIJIbI, BTOM YHCIIE B
ITnomans ¢Gurypsl. | MHOTOYroJbHHKE, CPaBHHBATh YIJIBI; PacHO3HABATh OCTpEIC,
DopMynbl npsimble, Tynble, pa3BEpHyThble yribl. Pacmo3dHaBaTh, H300pakaTh
nepuMeTpa U | OCTPOYTOJBHBIM, MPSIMOYTOJBHBIN, TYIOYTOJIBHBIA, PaBHOOSIPEHHEII,
IJIOLIAaH PaBHOCTOPOHHHUM TPEYyTOJILHUKH.
OpsIMOYTOJbHHUKA. BpIuMcasITH IEpUMETP MHOTOYTOJBHHKA, IJI0IIAlb MHOTOYTOJILHUKA
IIpubnmxénnoe pa3OueHueM Ha  IPSMOYIOJbHUKH, Ha  paBHble  (QUrypHI,
U3MEpEHHe HCIIOJIb30BaTh METPHUUYECKHE E€IUHUIBI HU3MEPEeHUs JUIMHBI |
niomanu GUryp. TJTOIIATH.
IIpakTrnueckas Hcnoan3oBaTe npudamxkéHHOe H3MepeHHMe JUIMH M IUIOIIAAed Ha
pabora «Ilmomane | KjaeTdyaToOM Oywmare, pUOIKEHHOE U3MEpEeHUE JUIUHBI
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KpyTra»

OKpPY>KHOCTH, IJIOIIaau Kpyra

IonoxurenbHbIE Lenbre qucna. | IlpyBoauTe NpUMepbI HCIOJB30BAHUS B  pealbHOM  JKU3HU
" Monyns 4HuCla, | TMOJOXXHUTEIbHBIX U OTPULATEIBHBIX YHUCEI.
oTpHIAaTeJbHbIe reoMeTpudecKast HN300paskaTh lenble 4YUCia, IOJOXKUTEIbHBIE U OTpHULATEIbHBIEC
qucia UHTEepIIpeTanus 4yycja TOYKaMH Ha YUCIOBOM HPsMOM, MCIOJIB30BATH YUCIOBYIO
(40 1) MonyJist. YwucioBble | IPSIMYIO JUIsL CPABHEHMS YHCEIL.
MIPOMEXKYTKHU. IIpuMeHsITHL MpaBWJa CPAaBHEHWs, YNMOPSIIOYUBATH IICJIbIE YHCIA;
ITonoxurenbHble U | HAXOJAMTh MOIYNb YHCIA.
OTpHULIATEIIbHBIE DopMyIMPOBAThL NPABUJIA BBIYUCICHUS C IOJOXUTEIBHBIMH U
qHCTIa. CpaBHEHHE | OTPULATEIBHBIMU YHUCIAMH, HAXOAMThb 3HAYEHUS YHCIOBBIX
TMONOXKUTENIBHBIX W | BBIPAXXEHUM, COOEp)KaIUX JOEHCTBUS C TIOJIOKHUTENIBHBIMU U
OTpHIIATEIILHBIX OTPHUIIATEIIFHBIMU YHCJIaMH.
qHCel. IIpuMensaTs  cBOMCTBA  CIOXEHUA U yYMHOXKCGHHUS I
Apudmernaeckue IpeoOpa3oBaHUs CyMM U IIPOU3BEICHUN
IeUCcTBUA c
MOJIOKUTEIILHBIMH U
OTpULIATEIILHBIMHA
qHCIaMHU.
Pemenue TekcToBBIX
3aja4
IIpeacraBiaenune IIpssmoyronbsHas OO0BSICHATL M MJJIIOCTPHPOBATHL MOHSATHE IPSIMOYTOJIbHOI CHUCTEMBI
JTAHHBIX cucTeMa KOOpPAWHAT | KOOPAMHAT Ha IJIOCKOCTH, UCIOJIB30BATh TEPMUHOJIOIUIO; CTPOUTH
(6 v) Ha IUIOCKOCTH. | Ha KOOPAWHATHON IUIOCKOCTH TOYKH M (UIYpHI MO 3aJaHHBIM
KoopnunaTter TOukM | KOOpAMHATaM, HAXOAUTBLKOOPIAUHATHI TOUEK.
Ha IUIOCKOCTH, | UmMTaTh cronduaTble W KPYroBBIE NHArpaMMbl; HHTEPHPeTHPOBATH
abcrucca U | JaHHBIC; CTPOMTH CTOJIOYATHIC JUATPAMMEL.
opauHaTa. Hcnonb3oBars HHpOPMALMIO, MPEACTABICHHYIO B TaOIMIAaX, Ha
CromnbuaTele U | auarpaMmax Ul pelleHMs TEKCTOBBIX 3aJlad M 3ajlady U3 peajibHO
KpPYTOBBIE JKU3HU
JuarpaMMBsl.
IIpakTuueckas
padota «IlocTpoeHne
JauarpaMm».
Pemenue TekCcTOBBIX
3a7a4, COAep KaIIux
JaHHBIE,
npeAcTaBjIC€HHbIE B
TadIumIax " Ha
auarpaMmmax
Harasinnas IIpsaMoyroabHbIA Pacno3naBarh Ha uepTekax, PHCYHKax, ONUCHIBATBH IHpaMUIY,
reoMeTpus. napasuiejaenumnen, npu3My, OUIWHAP, KOHYC, Iap, H300paxkaThb WX OT pPYKH,
Durypbi KyO, Oopu3Ma, | MOJAeJUPOBATh U3 OyMaru, IUIaCTHUINHA, TIPOBOJIOKH U Ap.
B mpoctpancTBe(9 | nupammuaa, KoHyc, | IlpuBoauTh nmpumMepbl 00BEKTOB OKPYIKAIOLIErO0 MUpa, HMEIOIINUX
q) OUINHAP, Iap W | (OpMBI Ha3BaHHBIX TeJl.
chepa. Hcnosnb30BaTh TEPMHHOJIOTHIO: BepUIMHA, peOpo, rpaHb, OCHOBAaHHE,
M3o06pakenune BBICOTA, paJuyC U JHAMETp, pa3BEpPTKa.
TPOCTPAHCTBEHHBIX HN3y4aTh, WUCHOIB3ysl OSKCIEPUMEHT, HAOIIOAeHNe, W3MEpeHue,
¢uryp. Ilpumepsr | mMomenupoBaHWMe, B TOM 4YHCIE KOMIBIOTEPHOE, W ONUCHIBATH
pa3BEpTOK CBOIICTBA HA3BAaHHBIX TEJI, BBISBJIATH CXOJACTBA M PA3JIHYMA: MEXKITY
MHOTOTPaHHUKOB, MMIPaMHUAOH U MPU3MOI; MEXXITy HIJIMHAPOM, KOHYCOM U IIapOM.
LHWJIMHAPA U KOHYyca. Pacno3HaBaTh pa3BEPTKU Napasenenunena, KyoOa, MIpHU3MBIL,
IIpakTuueckas NUPaMHUJbI, KOHYyCa, HWINHIAPA; KOHCTPYMPOBATh JaHHbIC Tejla U3
pabora  «Co3nmanme | pa3BEpTOK, co3gaBaTh uX Mojend. Co3xaBarb  MoAeTH
Mozenen MIPOCTPAHCTBEHHBIX (Uryp (M3 Oymaru, MPOBOJIOKH, IIACTHJIMHA U
MIPOCTPAHCTBEHHBIX ap.)
duryp». H3mepsiTh HA MOAeJAX: JUIMHBI péOep MHOTOTPAaHHHUKOB, THaMETpP
ITonsitue o0béMma; | mapa.

CAUHUIBI U3MEPECHUS

BeiBoauTh (popMysry 00BEMA IPSIMOYTOILHOTO MTapaJIIeIICITUIIE 1a.

obObéMma. O6BéM | BbIYMCIATH mno dbopmyaam: 00BEM MPSIMOYTOJIBHOTO
MPSIMOYTOJILHOTO napajuiesienuiena, Ky0a; HCIOJIB30BaTh EIHHUIBI  H3MEpPEHHUs
napasuiesiernurena, 00bEMa; BBIYHCIATH OO0BEMBI TeJ, COCTaBICHHBIX U3 KyOOB,
KyOa, dopMyIBI | mapaUIeNeUIeOB; peliaTh 3aJa49i C pealIbHbIMU JTaHHBIMU
obbpéMa
IloBTOpEHHe, IToBTOpenue BBIYHCIATH 3HAYCHHS BBIPAKCHHI, COJCPIKAIIMX HaTypasbHbIC,
obodenne, OCHOBHBIX MOHSTHIH [eJIble, MOJIOKUTEJIbHBIC M OTPHUIATEIIbHbBIC
CHCTEeMATH3ALMSA M METOJOB KypCOB 5 | umHclia, OOBIKHOBEHHBIC H IECSTUYHBIC JApOOW, BBIITOIHSTH
(20 u) u 6 KJIaccoB, npeoOpa3z0BaHUs YHUCEII U BBIPA’KEHUIA.

00o00I1IeHNE u
cHuCcTeMaTHU3a s
3HAHUU

Bbi0upaTh cnocod CcpaBHEHHS] YHCEJ, BBIYMCICHUM,

NPHUMEHSITH CBOHCTBA apu(pMeTHIeCKUX IeUCTBUN IS
panoHaIN3allui BBIYUCIICHUH.

PemaTs 3a1a4u U3 peasbHOM JKM3HH, MPUMEHSATh MaTeMaTHYecKHe
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3HAHMA JUIS PEILCHUs 3a/1a4 U3 IPYTuX
IIPEIMETOB.

Pemath 3ajauM  pasHbIMM cHOCO0aMHM, CPaBHUBATh, BbIOMPAThH
CIOCOOBI PELICHUS 3aJa4H.

OcyumecTBJISATH CAMOKOHTPOJIb BHINOIHACMBIX JCHCTBUI

¥ CAaMOIIPOBEPKY pe3yJIbTaTa BEIYUCICHUHN

IIpn paspaborke pabGoueidl mnporpaMmMbl B TEMaTHYSCKOM INIAHUPOBAHUM JOJDKHBI OBITH YUTEHEI
BO3MOYXHOCTU HCIIOJIB30BAHUSL JJIEKTPOHHBIX (LIMPOBBIX) 0OPa30OBATEIBHBIX PECYPCOB, SIBISIOIINXCS Y4eOHO-
METOAUYECKUMHU MaTepuajamMu (MyJIbTHMEIMIIHBIC IIpOrpaMMbl, 3JICKTPOHHbIE Y4YeOHMKM M 3aJadyHUKH,
SJIEKTPOHHBIC OMONMOTEKH, BHUPTyadbHbIEe JaOOpPAaTOPHUHM, HWIPOBBIC MPOTPAMMBI, KOJUICKUHMU HUPPOBBIX
00pa3oBaTENIbHBIX PECYPCOB), MCIOIB3YEMbIMHU Uil OOYy4YEHUsI M BOCHUTAHUS PA3JIMYHBIX I'PYINI IOJIb30BaTElCH,
MPEICTaBICHHBIMH B SJICKTPOHHOM (IIM(GPOBOM) BHUIE W pPEaM3yIOMNMH JUIAKTHYeckue Bo3MoxHocTtn WMKT,
co/iepKaHne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIILCTBY 00 0Opa3oBaHUM
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PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «AJITEBPAy. 7 -9 KJIACCBI

LEJIM U3YYEHUSA YYEBHOI'O KYPCA

Anrebpa sBJISIETCSI OAHUM W3 OINOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA
oOecrieynBaeT HM3y4YE€HUE APYTUX JUCHUIUIMH, KaK €CTECTBEHHOHAy4YHOro, TaK |
TYMaHUTApHOI'O IIMKJIOB, €€ OCBOGHHE HEOOXOIUMO JIJIsl MPOJAOJKEHUsI 0Opa3oBaHUs U
B IIOBCEOHEBHOM >XM3HHU. Pa3BuTHe y OOy4YaromMXCs HAYYHBIX NOPEJACTaBICHHU O
OPOUCXOXKJAEHNN U CYIIHOCTH ajreOpandyeckux aOCTpakluii, criocoO0e OTpakeHUs
MaTEMaTHYECKOW HAyKOW SIBJICHUW W TPOIIECCOB B MNPHUPOJIC U OOIIECTBE, PO
MaTEeMaTHYECKOT0 MOJACIUPOBAHUS B HAYYHOM MO3HAHUHU U B IIPAKTHUKE CIIOCOOCTBYET
(popMupOBaHHUIO HAYYHOTO MUPOBO33PEHUSI U KAYE€CTB MBIILICHUS, HEOOXOIMMBIX JUJIsI
ajarnTalu B COBpeMeHHOM HudpoBOoM oOmiecTBe. M3yueHue anreOpbl €CTECTBEHHBIM
oOpa3om oOecrieuuBaeT pa3BUTHE YMEHUs HaOIOJaTh, CpaBHUBATh, HAXOAUTh
3aKOHOMEPHOCTH, TpeOyeT KPUTUYHOCTH MBIILIEHUS, CIIocOOHOCTH
apryMeHTHPOBAHHO OOOCHOBBIBATh CBOM JICHUCTBUSI U BBIBOABI, (HOPMYJIMPOBATH
yTBepxKAcHUss. OCBOGHHE Kypca anreopsl obOecrneumBaeT pa3BUTHE JIOTHUYECKOTO
MBIIIUICHUST OOYyYaloIIMXCsi: OHHM HCHOJNB3YIOT AeAYKTHUBHBIE W HWHIYKTHUBHBIC
paccyxseHusi, OOOOImIEHHE W KOHKPETHU3AlMI0, aOCTparupoBaHME U aHAJIOTHIO.
OOyuenue anrebpe npearojaraeT 3HAYUTEIbHBIM OO0BEM  CaMOCTOSTEIIHLHOM
JIEATEIBbHOCTH  OOYYarollMXCsi, IOATOMY  CaMOCTOSATEIbHOE peImIeHHe  3ajad
€CTECTBEHHBIM 00pa3oM SBISICTCS pealu3anueil  AesITeIbHOCTHOTO MNPHUHIUIIA
oOyJeHUsI.

B crpykType mnporpamMmmbl y4eOHOro Kypca «Anredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHHMaloT COJIepKaTeJIbHO-MEeTOoAuYecKue JuHuu: «Yucaa wu
BBIYUCICHUS»; «ANreOpandecKkue BbIPpKCHUS», «YPaBHECHHUSI U HEPABCHCTBa»;
«DOyHxkuum». Kaxnas nu3 3TUX COAEPKATEIbHO-METOANYECKUX JIUHUM pa3BUBAETCS Ha
OPOTSKEHUH TPEX JIET U3Yy4UEeHUs Kypca, €CTECTBEHHBIM O0Opa3oM TIepenjieTasicb U
B3aHMOJICUCTBYSl C JAPYTHMMH €ro JUHUsIMHU. B Xxone m3ydeHust Kypca oOydarouiuMcs
OPUXOAUTCS JIOTUYECKH pacCyXJaTh, HCHOJb30BaTh TEOPETUKO-MHO>KECTBEHHBIN
sI3bIK. B CBSI3M ¢ 3THM 1ieJiecOOO0pa3HO BKJIIOUMTH B MNPOTPaMMy HEKOTOPHIE OCHOBBI
JIOTUKH, MMPOHU3BIBAIOIINE BCE OCHOBHBIC pa3deibl MAaTEMaTHYECKOrOo OOpa3oBaHUS U
CIIOCOOCTBYIOIIHE OBJIaJICHUIO 00y4aroIMHICs OCHOB YHUBEPCAIBHOI'O
MaTEeMaTHYECKOTO sI3bIKa. TakuM 00pa3oM, MOKHO YTBEPKIaTh, UTO COJIEP>KATEILHOMN
U CTPYKTYPHOM OCOOEHHOCTBHIO Kypca «AJredpay sSIBISICTCS €ro MHTErPUPOBAHHBIN
XapakTep.

Conepxxanne nuHUM «YUwnciaa W BBIYUCIICHUS» CIY>KHUT OCHOBOW I
aJlbHEHMIIEro M3y4YeHUsl MaTeMaTUKH, CIIOCOOCTBYET PA3BUTHIO Yy OOydYarolUIuXxcs
JIOTUYECKOT0 MBbIILICHUs, (POPMUPOBAHHUIO YMEHHUS MNOJIB30BAThCS aJITOpUTMaMH, a
TaK>Xe TPHOOPETEHHUIO TMPAKTUYECKUX HABBIKOB, HEOOXOJMMBIX JJIsI TTOBCEIHEBHOU
’)KU3HU. Pa3zBUTHE MOHSITHUS O YUCJIE B OCHOBHOM IIKOJIE€ CBSI3aHO C pallMOHAJIbHBIMU U
HPppaIlMOHAIBHBIMH YHciIaMu, GOPMHUPOBAHUEM ITPEACTABICHUN O JICHCTBUTECIHBHOM
qycie. 3aBepllieHUEe OCBOEHUSI UHCIOBOM JHMHHH OTHECEHO K CTaplieMy 3BEHY
o61ero oopasoBaHus.

ConeprxaHue ABYX ajlreOpandyeckux JIMHUN — «Anrebpanyeckre BhIpaKeHUsD)
U «YpaBHEHHUs] U HEPABEHCTBa» CHOCOOCTBYET (QOPMHUPOBAHUIO y OOYyYaIOLIUXCS
MaTeMaTHYeCKOro armapara, HeoOXOJUMOIo JUIsl pelIeHMs 3aJad MaTeMaTHKW,
CMEKHBIX MPEAMETOB M IPAKTUKO-OPUEHTUPOBAHHBIX 3aJady. B OCHOBHOI mIKOJiE
Y4Ye€OHBIH MaTepuall TPYIIIUPYETCs BOKPYT palMOHAJIbHBIX BbIpa)keHHUi. Anredpa
JEMOHCTpUpPYET 3HAY€HHE  MaTeMaTHUKH  KakK  s3blKka  JJIsI  IIOCTPOECHUS
MaTeMaTH4YEeCKUX MOJEJICH, OIMHMCaHUs IPOILECCOB M SIBICHUM peajlbHOro mupa. B
3aga4u OOydYeHHUsI ajireOpe BXOAIT TaKyKe JaJdbHEHIee pa3BUTHE aJTOPUTMHUYECKOTO
MBIILICHUSI, HEOOXOAUMOIr0o, B YaCTHOCTH, IJII OCBOE€HUsI Kypca HHPOPMATHKH, U
OBJIaJICHUE HaBbIKAMU JEAYyKTHUBHBIX paccyxiaeHuil. [IpeoOpazoBaHme CUMBOJIBHBIX
¢dopm BHOCHUT cCcBOH cHnenudpuUUECKHl BKJIaa B pPa3BUTHE BOOOpaKEHUSI,

24



CITOCOOHOCTEHN K MaTEMaTHYECKOMY TBOPYECTBY.

Conepxkanve (GpyHKIIHOHAIBHO-TpaUIECKON JIMHHUM HAIICJICHO Ha MOJyYEHHUE
IIKOJIbHUKAMH 3HAHUU O (PYHKIIMSIX KaK Ba)KHEUIIIEW MaTeMaTHYeCKOW MOIETH JUIS
OMNMHUCAaHUS W WCCJEIOBAHUS Pa3HOOOpPa3HBIX IIPOIIECCOB M SIBJICHUNW B MOPHUPOAEC H
obmectBe. M3ydeHue 3TOro marepualia CIoCOOCTBYET Pa3BUTHIO Y OOYYAFOIIUXCS
YMEHMUS UCIIOJIb30BaTh pPa3jIMYHbIC BBIPA3UTEIILHBIE CPEJICTBA sI3bIKA MAaTEMAaTUKHU —
CJIOBECHBIC, CHUMBOJIMYECKHE, Tpaduyueckne, BHOCHT BKJIaa B (opMHUpOBaHUE
OpEeJICTaBICHUN O pOJIM MAaTEMATHKHU B Pa3BUTUH ILIUBUIIM3AIIUU U KYJIbTYPHhI.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

CormacHo y4deOHOMY IuUlaHy B 7—9 Kkilaccax wW3ydaercsi Y4eOHBI Kypce
«AnredOpa», KOTOPBIM BKIIIOYAET CJICAYIOIINE OCHOBHBIE pPa3Jieiibl COACP>KaHUS:
«Yncna W BBIYUCICHHUS», <«ANrebpamyeckue BBIPpAXKECHUS», «YpaBHEHUS WU
HEpaBECHCTBa», «DYyHKIIUI.

VY4eOHbIil TJ1aH Ha W3y4deHUe anreopbl B 7—9 Kilaccax OTBOJIMT HE MeHee 3
YUEOHBIX YacOB B HEICIII0O B TEUCHHE KaKJIOTO roja OOydeHHs, BCEro 3a TPH roja
o0yuenuss — He MeHee 306 yuyeOHBIX YacOB.

COAEPXAHUE YYEBHOI'O KYPCA (I10 'OJIAM OBYUEHU )

7 KJj1ace
Yucna u eviuucnenusn
PaumonaneHbie yncna
Jpobu OOBIKHOBEHHBIE W JIECATHYHBIC, IIEpeXoJI OT OAHOU (OPMBI 3aMUCH
npobeit k  apyrou. IloHsATHE panMOHAJIBFHOTO 4YHCIIA, 3alluch, CpaBHCHHE,

YVIOPSIIOYMBAHUE  pPAlMOHAIBHBIX  4YHcel.  ApudMeTHdeckue  JASUCTBUS — C
panuoOHAJIBHBIMH YHUCJIaMU. Pemenwne 3aa4d u3 peaanoﬁ IIpaKTUKM Ha YacCTu, Ha
poou.

CrenieHb € HaTypaJlbHbIM [OKa3aTeJIeM: OIIpeAesieHue, IpeoOpa3oBaHUE
BBIpA)KEHUW HAa OCHOBE OMNpEJIeNICHUs, 3anuch Oonblux uyucesn. [IponeHTtsl, 3anuck
OPOIIEHTOB B BHUJE APOOM W ApOoOU B BHJIE NMPOIEHTOB. Tpu OCHOBHBIE 3ajaud Ha
OPOLIEHTHI, PELICHUE 3aJlad U3 peaJibHOM NPAKTHKH.

IIpumMenenne TPU3HAKOB JICJIUMOCTH, Pa3JIOKEHHE Ha  MHOXHUTEIH
HaTypaJIbHbIX YUCEII.

PeanbHbple  3aBHCHUMOCTH, B TOM  4YHCJE€ TpsiMas W  oOpaTHas
NPONOPHUOHAIBHOCTH.

Anzebpauueckue evipasricenus

IlepeMeHHBIE, YMCIIOBOE 3HAUEHME BBIPAKEHHUSI C INEepeMeHHOU. JlomycTumsbie
3HAUCHHUsI TMepPEeMEHHBIX. lIpejsicTaBiieHHe 3aBUCUMOCTH MEXIY BEIWYMHAMH B BHJC
bopmynel. Berunciaenuss mo dopmyinam. [IpeobpazoBanre OyKBEHHBIX BBIPAKCHHM,
TOXJAECTBEHHO  paBHBIC  BBIpAXEHWs, TIpaBUja TIpeoOpa3oBaHUsI CyMM |
OPOU3BEICHUN, MTpaBUiIa PACKPBITUSI CKOOOK U IPUBEICHUS OJTOOHBIX ClIaraeMbIX.

CBoliCTBa CTENEHU C HATypaJbHBIM IMOKa3aTEIEM.

OpHousieHbl U MHOTouieHbl. CTerneHb MHoOrousjeHa. ClioKeHue, BbIUMTAHUE,
YMHOXEHHE MHOTOWICHOB. DOPMYITBI COKPAIIEHHOTO YMHOXXEHHSI: KBagpaT CYMMBbI U
KBagpaT paszHocTH. DopMylsia pa3HOCTH KBaapaToB. PazjiokeHHe MHOTroO4JI€HOB Ha
MHOKHUTEITH.

Ypasuenua

VYpaBHEeHHE, KOPEHb YpaBHEHUs, TMpaBuia IIpeoOpa3oBaHUsS ypaBHEHHS,
PaBHOCUJIBHOCTh YPaBHEHUM.

JInneiitHOe ypaBHEHHE C OAHOW MEPEMEHHOW, YHUCIJIO KOPHEW JMUHEWHOIrOo
YpaBHEHUs, pEIICHUE JIMHENHBIX ypaBHeHUH. CocTaBJIEHUE YPaBHEHHUM IIO YCJIOBUIO
3aga4uu. PerlieHrne TeKCTOBBIX 3ajlad C TIOMOIIBIO YPABHEHUM.

JluneitHOe ypaBHEHHE C JIByMsl IIEpEMEHHBIMH U ero rpaduk. Cucrema IByX
JUHEUHBIX YpaBHEHUH C JABYMsI II€pEMEHHBIMHU. PelieHne cucteM ypaBHEHUU
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cnnocoOoM moAcTaHOBKHU. [IpuMepsl pelieHns: TEKCTOBBIX 3a7lad C IMOMOUIBIO CHUCTEM
ypaBHEHUMU.

Koopnunate! u rpadukun. OyHKIUN

Koopaunnara Toyku Ha npssMou. YucioBblie MPOMEXKYTKU. PaccTtosinue mMexiy
JABYMsI TOUKaAMH KOOPJAWHATHOM IIPSIMOM.

IIpsimoyronpHas cucrema kKoopauHaT, ocu Ox u Oy. Abcuucca U opJAuHATA
TOYKH Ha KOOpAMHATHOHM IutocKocTU. [Ipumeps! rpadukoB, 3a7aHHBIX (QOpMyIamMH.
Yrenue rpadukoB peasibHBIX 3aBUcUMocTel. [loHsaTtue dynkiuu. ['paduk GyHKOHUH.
CpoiicTtBa ¢pynkumii. JIlunetnas pynkuums, e€ rpaduk. I'padpuk pyHKIHH y = | X |.
I'papuaeckoe penieHne IMHEHHBIX ypaBHEHUH U CUCTEM JIMHEHHBIX YpaBHEHUH.

8 KJ1ace

Yucna u éviuucienusn

KBanparusiii kopenb u3 uuciaa. llorsitue 00 wHWppanMOHAIBHOM YHCIE.
JlecsaTuuHble TPUOIMIKEHUST HppalMOHAIbHBIX uucesd. CBoicTBa apu(pMEeTHUYECKHUX
KBaJpaTHBIX KOPHEH M UX NPUMEHECHHE K MPEOOPa30BAHUIO YUCITOBBIX BBIPAXKECHHUH
U BBIYUCIIEHUSAM. J[eMCTBUTEIIbHBIE YUCIIA.

CrenieHb € LIEJIBIM ITOKa3aTeneM U e€ cBoiicTBa. CTaHgapTHas 3aIllMCh YMUCIA.

Anzebpauueckue 8vlparxceHus

KBagpaTHbiil TpEXUJIEH; pa3yIoKEHUE KBAJIPAaTHOIO TPEXUIEHA HA MHOXXHUTEIIH.

Anrebpandeckasi JpoOb. (OCHOBHOE CBOMCTBO ajreOpandyeckoil apoou.
CnosxeHue, BBIYHUTAHUE, YMHOKEHHUE, JIeJICHUEC anreOpandyecKux IpoOeit.
PauumonanbHbIe BBIpaXXEHHUSI U UX MpeoOpa3zoBaHHUE.

Ypasénenusn u nepasencmea

KsanpatHoe ypaBHenue, ¢opmysia KOpHEH KBaApaTHOTO ypaBHEHUs. Teopema
Buera. Pemienne ypaBHEHMM, CBOAAIINXCS K JIMHEWHBIM M KBaJApaTHbIM. [Ipocreinmmue
JIpOOHO-parMOHaIbHbIE YPABHEHUSI.

I'paduueckass mHTEepnperanusi ypaBHEHUH C JABYMsI II€PEMEHHBIMHU U CHUCTEM
JIMHEWHBIX YpPaBHEHUU C JABYMs IIEpEeMEHHBIMH. lIpuMepbl peleHust CUCTEM
HEJIMHEUHBIX YPaBHEHUI C IByMsI IEPEMEHHBIMU.

Pemenne TeKCTOBBIX 3aj1ady aJreOpanvecKuM CIOCOOOM.

YucnoBele HEpAaBEHCTBA U UX CBOMcCTBA. HepaBeHCTBO C ONHON IEPEMEHHOMN.
PaBHOCHMIIBHOCT, HEpaBEHCTB. JIMHEHWHBIE HEPABEHCTBA C OAHOW IEPEMEHHOM.
CucTtembl IMHEHHBIX HEPABEHCTB C OJJHOM NEPEMEHHOM.

Dynkyuu

IMTonsatue ¢pynknuu. O6aacTh ONpenaeeHUss U MHOXKECTBO 3HAYECHUN (PYHKIIUU.
Cnoco6sbl 3aganust GyHKIIUIA.

I'paduk ¢pynkuuu. UreHnue cBoMcTB (yHKIUU 1o €€ rpaduky. Ilpumepsl
rpadukoB (pYHKIIHI, OTPaXKaIOIINX peaibHbIE€ MPOIECCHI.

DyHKIIUM,  ONHUCHIBAIOIIME  TIPAMYIO M OOpaTHYIO  HIPOIOPIHMOHAIbHBIC
3aBUCUMOCTH, HUX TpadUKH.

QOyHKIMKH Yy = /X, y =[x y = x> y= x

I'paduueckoe perreHre ypaBHEHUM M CHUCTEM ypaBHEHUM.

9 kJi1ace
Yucna u éviuucnenusn
JlelicTBUTENbHBIC YUCIIA
PanyonanpHble 4mciia, UppalOHAIbHBIE YHCJIA, KOHEYHbIE U OECKOHEUYHBbIE
JIeCATUYHBIC IPOOHU. MHOXKECTBO JICUCTBUTEIBHBIX YHUCEIT; JIEUCTBUTEIIbHBIC YHCIIa KaK
OeckOHEYHbIEe HAecsTUYHbIe Jpobu. B3auMHO OJHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JCUCTBUTEIIBHBIX UHCEII U KOOPAUHATHOU MPSIMOM.
CpaBHeHHE  JICMCTBUTEIBbHBIX  4YHCEI, apudMeTHIecKue  ACUCTBHUS C
JICUCTBUTEIbHBIMU YHCJIAMHU.
W3mepenus, mpuONIMKeHus, OLUEHKH
Pazmepsl O0OOBEKTOB OKpYXXAIOLIETO MHpa, IUTEIBHOCTH IIPOLIECCOB B
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OKpY’KarollleM MHpE.

ITpubnu>x€HHOE 3HAaUYECHHWE BEIUYUHBI, TOUHOCTh NMPUONMKeHUsa. OKpyrieHue
yucell. [Ipukuaka v olleHKa pe3yJibTaTOB BBIUUCIICHUM.

Ypasenenusa u nepasencmea

VYpaBHEHUS € OTHON IEPEMEHHON

Jluneiinoe ypaBHeHUe. Pelienne ypaBHEHHU M, CBOASIIIIMXCS K TUHEUHBIM.

KBangparHoe ypaBHeHuHe. Penienue ypaBHEHUM, CBOASIIMXCS K KBaJpPaTHBIM.
bukBanparHoe ypaBHeHue. [lpumMepbl pelieHuss ypaBHEHUUW TpeTbed M YETBEPTOU
CTEIICHEMN Pa3JIOKEHUEM HAa MHOXKUTEIH.

Pemenne napoOHO-pallMOHaNbHBIX ypaBHEHUM. PenieHue TEeKCTOBBIX 3ajiady
ajqreOpandeCcKuM METOIOM.

Cuctembl ypaBHEHUI

VYpaBHeHHE C ABYyMsI IIEpEeMEHHBIMHU U ero rpaduk. PemieHue cucrtem IBYyX
JIMHEUHBIX YPAaBHEHUUH C ABYyMsl MEepeMEHHbIMH. PenieHue cuctemM AByX YpPaBHEHWMH,
OJIHO W3 KOTOPBIX JUHEHHOE, a JApyroe — BTOpoil crerneHu. [ paduyueckas
UHTEpHpPETalsl CUCTEMbl YPABHEHUN C ABYMsI I€PEMEHHBIMU.

Pemenne TEKCTOBBIX 3aj1ady aJreOpanvecKuM CIOCOOOM.

Hepagencrtpa

YHucioBbBIE HEPABEHCTBA U X CBOMCTBA.

Pemenne nuMHENHBIX HEPABEHCTB C OJHOW mepeMeHHOW. Peuienue cucrem
JIMHEWHBIX HEPABEHCTB C OAHOM 1niepeMeHHOW. KBazparHble HepaBeHCTBA.
I'padbuueckass wuHTEpHnpeTanusi HEPABEHCTB M CHCTEM HEPABEHCTB C JABYMs
NepEMEHHBIMU.

Dyukyuu

KBanparnunas ¢ysaknmsi, e€ rpadux u cBoiictBa. [lapabosa, KOOpaAHHATEHI
BEPIIUHBI TTapaboIbl, OCb CUMMETPHUU Mapadobl.

I'padukn  dysxmmit: y=/x , y=|x|, ¥ =kx,y = kx + b, y :%,y =’ u ux
CBOMCTBA.

Yucnoevie nocnedogamenvbHocmu

Omnpenenexue u crnocoObl 3aJJaHUs YUCIOBBIX MOCIE0BATENIBHOCTEN

I[lonsiTue 4YHCIOBOM TIOCIEAOBATEIIBHOCTU. 3aJlaHUE I10CIE€0BaTEIbHOCTH
peKyppeHTHOH dhopmyJsiol U HOpMYJION #n-TrO YJIeHa.

Apudmernyeckas 1 TeoMeTpUUECKas MPOTrPECCUN

Apudmernueckass M TreoMeTpuueckas Inporpeccurd. Popmynbl n-ro dieHa
apudpmMeTudecKoil 1 TeOMEeTPUUYECKON MPOrpeccuii, CyMMBbI NEPBBIX 71 UJICHOB.

N3o0paxeHue uieHOB apu(METHUECKOM U Te€OMETPHUUYECKOW Iporpeccui
TOYKAaMHM Ha KOOPAMHATHOW IUIOCKOCTH. JIMHEWHBIA W 3KCIOHEHIMaJIbHBIM POCT.
CI105KHBIE€ TPOLIEHTHI.

IIJIAHUPYEMEBIE TIPEJMETHBIE PE3VJIBTATHI OCBOEHUS IIPUMEPHOM PABOYEN
[MTPOI'PAMMBI KYPCA (ITO TOJAM OBYYEHUNA)

OcBoeHue yueOHOro kypca «Amnrebpa» Ha YpPOBHE OCHOBHOI'O OOIIEro
oOpa3zoBaHHUsl JIOJDKHO oOecrnedyuBaTh JOCTHI)KEHHE  CJIEAYIOIIMX IpPeIMETHBIX
0o0pa3oBaTeJIbHBIX PE3yJIbTATOB:

7 kiacce

Yucna u eviuucnenusn

— BreimonHsATs, coueTas YCTHBIE u NUCHbMEHHBIC OpUEMBI,
apudMeTHIECKHE IEHUCTBUS C PAIITMOHAITHLHBIMH YHUCIaMH.

— Haxonute 3HaYeHUsI YUCIOBBIX BBIPAKEHUI;, IPUMEHSTh Pa3HOOOpa3HBIC
cnocoObl M NPUEMBI BBIYWUCIICHUS 3HAUYEHUM JIPOOHBIX BBIPAXKECHHUN, COJEp KaIINX
OOBIKHOBEHHBIEC U JECATUIHBIC APOOU.

— IlepexoanThs OT OHOM (POPMBI 3aITUCH YHCEN K JAPYyTou (ImpeoObpa3oBhIBaTh
JIECSITUYHYIO IpOOh B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YaCTHOCTHU B
OCCKOHEYHYIO JICCSITUYHYIO IPOOb).
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— CpaBHUBATh U yHOpsIAOYMBATh PAallMOHAJIBHBIC YMCIIA.

— OkpyrasTh 4ucaa.

— BrImmonHATE OPUKMIAKY W OLEHKY pe3yJibTaTa BbIUYMCICHHUM, OLEHKY
3HAQYCHUM YHCJIOBBIX BbIPAXKCHUU. DBBINIOIHATE OEUCTBUSI CO CTEICHSIMH C
HaTypaJbHBIMU ITOKa3aTEIIAMU.

— IIpuMeHATs NpU3HAKW [ACJIMMOCTH, Pas3JIoKE€HUE Ha MHOXXUTEIN
HaTypaJIbHbIX YUCEIL.

— Pemare nnpakTHKO-OpUEHTUPOBAHHBIE 3aa4l, CBA3aHHBIE C OTHOLICHUEM
BE€JIUYUH, IPONOPLUMOHAIBHOCTBIO  BEJIWYMH, IIPOLUEHTAMH; HHTEPIPETUPOBATH
pe3yabpTaThl pelIeHUs 3aJad C YYETOM OrPaHUYEHUW, CBSI3aHHBIX CO CBOMCTBaMH
paccMaTpuBaeMbIX OOBEKTOB.

Anzebpauueckue eviparcenus

— Hcrnonp3oBarh  anreOpandyecKyr0  TEPMHHOJIOTUIO W CHUMBOJIHKY,
MNPUMEHATH €€ B IPOLIECCE OCBOCHUSI yUeOHOro MaTepuasnia.

— Haxonute 3HayeHUss OyKBEHHBIX BBIPA)KCHUH NPU 3aJaHHBIX 3HAYECHUAX
E€PEMEHHBIX.

— BeimmonHsATe 1ipeoOpa3zoBaHUST  EJIOTO  BBIPAKEHUSI B MHOTOWICH
MPUBEJICHUEM MOJIOOHBIX CJIara€MbIX, paCKpPBITUEM CKOOOK.

— BBIIONHATE YMHO>XXE€HHE OJHOYIEHAa HAa MHOIOYIEH M MHOIOWIEHa Ha
MHOI'OYJIEH, IPUMEHSITh (POPMYJIBI KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

— OcCyIlIecTBIISTh Pa3JI0KEHUE MHOTOYICHOB HAa MHOYKHUTEIU C IIOMOIIBIO
BBIHECEHHS 32 CKOOKH OOIIEro MHOHUTEIISI, TPYIIIUPOBKH CJIaraeMbIX, TTPUMEHEHUS
(opmyn cokpalilEHHOTO YMHOXEHHUSI.

— IIpumensTe npeoOpa3oBaHUsT MHOIOYJICHOB JUIsI PELICHUS pPa3JIMUHbIX
3a/1a4 U3 MaTeMaTHUKHU, CMEXHBIX IIPEJIMETOB, U3 PEAJIbHON NPAKTUKH.

— Hcnonp3oBaTe CBOWCTBA CTEIIEHEW C HATypPaJIbHBIMHU ITOKA3AaTCIIAMU JUIA
npeoOpa3oBaHUs BbIpaKEHUM.

Ypasnuenusn u nepasencmea

— Pemarps nuHeliHbIE ypaBHEHUsSI C OQHOM MIEPEMEHHONW, NPUMEHSISI IIpaBUiIa
nepexona OoT UCXOJHOIO0 ypaBHEHHUsI K PAaBHOCUJIBHOMY eMy. IIpoBepsiTh, siBisieTcs JIu
4HCJIO KOPHEM YPaBHEHUS.

— IIpumensTh rpaduueckre MeToAbl MPU PEIIEHUH JUHEUHBIX YPaBHEHUN U
UX CHUCTEM.

— I[TonGupaTe mpuMepsl Hap YHUCENl, SBJISIOLIMXCS PELUICHUEM JIMHEHHOTro
YpPaBHEHUS C JABYMs IEPEMEHHBIMU.

— CtpouTh B KOOPJAMHATHOM IJIOCKOCTU IpadUK JIMHEHHOIO ypaBHEHUS C
JIByMsl TI€pEMEHHBIMH; MOJB3YsSICh TIpapUKOM, TPUBOAUTH MPUMEPHI PEIICHUs
YpaBHEHUS.

— Pemate cuctemMsbl AByX JUHEWHBIX YPAaBHEHUU C JByMs NI€pPEMEHHBIMH, B
TOM 4Hcle IpapUIECKU.

— CocTaBiaTh U peuniaTb JUHEHWHOE YPaBHEHHE WM CHUCTEMY JIMHEWHBIX
YPaBHEHUN IO YCJIIOBHIO 3aJa4yM, UHTEPIIPETHUPOBATH B COOTBETCTBHUU C KOHTEKCTOM
3a7la4M MOJYYEHHBINH pe3yJIbTar.

Koopounamut u cpagpuxu. @ynkyuu

— N300pakaTh Ha KOOPJAMHATHOM NOPSIMON TOYKH, COOTBETCTBYIOIIHE
33JITaHHBIM KOOpJAMHATaM, JIy4dd, OTpPE3KH, HWHTEpPBaJbl; 3alHUChIBAaTh YHCIJIOBbIE
MPOMEXKYTKH Ha aJIreOpandecKkoM sI3bIKE.

— OtrMeyath B  KOOPAMHATHOM IUIOCKOCTHM TOYKH IO  3aJlaHHBIM
KOOpAWHATaM; CTPOUTh TIpaduku JUHEHWHBIX (yHKUU. CTtpouTh rpadux Q(yHKIUU
y=Ix|.

— OnuceiBaTh C TIOMOLIbIO (YHKIHUNA HM3BECTHBIE 3aBHUCUMOCTH MEXIY
BEJIMYMHAMHU: CKOPOCTb, BpEMs, PACCTOSHHUE; I€HAa, KOJMYECTBO, CTOUMOCTS;
MPOU3BOJIUTEIILHOCTD, BpeMsl, 0OBEM paOOTHI.

— Haxonute 3HaueHue (pyHKIUHU O 3HAYCHUIO €€ apryMeHTa.

— IMTonumate  rpaduyeckuii  Ccroco0  OPEJCTaABICHUS W aHaIW3a
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nH(OpPMAIIMN; U3BJICKATh U UHTEPIIPETUPOBATh MH(POpMAIIUIO U3 TPAPUKOB peaTbHBIX
NPOIIECCOB U 3aBUCUMOCTEMN.
8 kiracc

Yucna u eviuucnenusn

— Hcnonb3oBath HaydaJlbHbIE MpeACTaBICHUs o MHOYKECTBE
JICUCTBUTEIIBHBIX YHCEN JJIs1 CPaBHEHUS, OKPYIJICHHUS] W BBIYHUCICHUMN; M300pa)kaTh
JIEUCTBUTEIIbHBIE YMCJIa TOYKAMHU Ha KOOPAUHATHOMN NPsIMO.

— I[IpuMmensThr NOHSATHE apU(PMETUYECKOro KBaJPAaTHOI'O KOPHS; HAXOJUTh
KBaJpaTHbIE KOPHU, MCIIONb3YysI HOPH HEOOXOAMMOCTH KAJIBKYJISATOP; BBINOJIHITH
npeoOpa30BaHUs BIpaXKEHUH, cOAepIKalMX KBaJpaTHbIE KOPHU, UCHOJIb3Ysl CBOMCTBA
KOPHEU.

— Hcrnonp3oBarh 3anmucu  OOJBIIUX ¢ MajbIX 4YHCEII C IMOMOIIBIO
JICCSITUYHBIX Apo0el u creneneu yuciaa 10.

Anzebpauueckue eviparcenus

— IlpyuMeHsATr IOHATHE CTENEHU C LEJIbIM I10Ka3aTeJIeM, BBIINOJIHSITH
npeoOpa30BaHUsI BEIPAXKEHUN, COZEPrKaAIUX CTEIIEHHU C [I€JIbIM [TOKAa3aTEJIEM.

— BeinonssaTe TOXK/IE€CTBEHHbIE npeoopa3zoBaHUs paloHaJIbHBIX
BBIpQXKCHUH Ha OCHOBE MPAaBWJI JACWUCTBUN HAJ MHOTOWICHAMH M alreOpandecKuMH
JIPOOSIMHU.

— PacknanpiBaTh KBaJApaTHBIN TPEXUIEH HA MHOXKUTEIIU.

— IIpumensTe npeoOpa3zoBaHUsI BBIPAKEHUM Ui PELISHUs] pa3JIMUHbIX
3a71a4 U3 MaTeMaTUKU, CMEXKHBIX IIPEIMETOB, U3 peaJIbHON MPAKTUKH.

Ypasenenusa u nepasencmea

— Pemrates nuHeliHble, KBaJpaTHbIE YypaBHECHHUsI W pPallMOHAJIbHBIC
YpaBHEHUSI, CBOJSAIIMECS K HUM, CUCTEMBI IByX YPAaBHEHHUU C ABYMsI IEPEMEHHBIMHU.

— IIpoBoauTes 1IpoCcTEHMINIME HCCIEIOBAHUS YPABHEHUH U CHCTEM
ypaBHEHHUM, B TOM UYHCJIE€ C IIPUMEHEHHEM TIpapuUyecKux MnpejacTaBiIeHUN
(ycTraHaBiuBaTh, UMEET JIM ypPAaBHEHHE HJIM CHUCTE€Ma YpaBHEHHUMN pEIICHUs, €CIH
HUMEET, TO CKOJIBKO, H TIP.).

— IlepexonuTps OT cjioBeCHOU (GOPMYIUPOBKHU 3a4a4U K €€ ajaredpandyeckom
MOJEIU C TIOMOIINBIO COCTAaBJICHUsI YPaBHEHHS WJIHA CHUCTEMBl ypaBHEHMUI,
HUHTEPOPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJlauM MOJYUYECHHBINA pe3yJibTarT.

— IIpyuMeHsITH cBOMCTBA YHMCIIOBBIX HEPABEHCTB JUII CPAaBHEHUS, OLICHKM;
pemare JMHEHWHbIE HEPABEHCTBA C OJHOM NEPEMEHHOM M WX CHCTEMBI; JaBaTh
rpaduUYecKyl0  WUIIOCTPAlLlMIO MHOJKECTBAa  pEIIEeHUH  HEpaBE€HCTBA, CUCTEMBI
HEPaBEHCTB.

Dynkyuu

— Ilonumate u wucHoJb30BaTh (PYHKIIMOHAJIbHBIE MOHSITUS U  SI3BIK
(TepMHUHBI, CUMBOJIMYECKHE OOO3HAUEHUs); OIpEeAeysiTh 3HaueHHe QYHKIHUU MO
3HAYEHHUIO apryMEHTa; OIpeAeasaTh CBOMCTBA (GPYyHKIIUU MO €€ rpa(bII{/IKy.

— Ctpouth rpaduKu dIEeMEHTAPHBIX PYHKIIUN BUAA y = > Y= x2 , V= x3,
y= Vx, y = lxJ; onuckIBaTh CBOMCTBa YUCIOBOU (PYHKIIUH 1O €€ TpaduKy.
9 kiacce

Yucna u eévluucienus

— CpaBHUBATh U YHOOPSJAOYUBATH pallMOHAJIBHBIE W WPPaALIMOHAIBHBIC
qucJia.

— BremonusaTe apudMeTHUEeCKHUEe JICHCTBUS C PaIllMOHAJIBHBIMH YHCJIAMHU,
coueTass YCTHbIE W  NHUCBMEHHBbIE NOPUEMBI, BBIIIOJHATHL  BBIYHUCIEHUS  C
UppaITMOHATILHBIMH YHUCJIAMH.

— HaxonuTe 3HayeHUs CTENEHEW C 1EeNbIMH IIOKa3aTeIsIMU W KOPHEH;
BBIUHMCIISAITH 3HAYEHUSI YHMCIIOBBIX BBIPAKEHUU.

— OKpyIJIsiTh A€UCTBUTEJIbHBIE YWCJA, BBIIOJHATH NPUKUAKY pe3yJibTaTa
BBIYUCIICHUHN, OILIEHKY YHCJIOBBIX BBIPA’KEHU.

Ypasenenusa u nepasencmea
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— Pemate nuHEHBIE U KBaApaTHBIE YPABHEHUsI, YPAaBHEHUS, CBOLSIIACCA K
HUM, TIpocTeiiie NpoOHO-pallMOHAIIbHBIC YPAaBHECHHUS.

— Pemats cucrteMsl AByX JMHEWHBIX YPAaBHEHUM C ABYMsI NEPEMEHHBIMU U
CHCTEMBI IByX YPAaBHEHUM, B KOTOPBIX OJJTHO YPAaBHCHHUE HE SIBJISICTCSI JIMHECUHBIM.

— Pemrate TekcTOBBIE 3agadyy ajreOpamydyeckduM CcHocoOOM C€ ITOMOIIBIO
COCTaBJIEHHUS] YPABHEHUS WJIM CUCTEMBI JIBYX YPAaBHEHUHU C JIByMsI IEPEMEHHBIMMU.

— IIpoBoauTe HOpOCTEHIIME  MCCIECIOBAaHUS  YPAaBHEHUHM W CHCTEM
ypaBHEHMH, B TOM 4YHCJI€ C IIPpUMEHEHHEM TIpapUUEeCKUX MNpeacTaBICHUN
(ycraHaBiauBaTh, MMEET JIM YpPaBHEHHME WJIW CHUCTEMA YpaBHEHHUI pELIEHUs, €CIIU
HMEET, TO CKOJIBKO, U MP.).

— Pemrats nuHeiliHble HEpaBEeHCTBA, KBaJpaTHbIE HEPABEHCTBA; U300pakaTh
pelleHrne HEPABEHCTB Ha YHCJIOBOW MPsIMOM, 3allMChbIBaTh PEIIEHUE C IIOMOLIBIO
CHMBOJIOB.

— Pemate cuctemMpl JIMHEWHBIX HEPAaBEHCTB, CHUCTEMBI HEPAaBEHCTB,
BKJIIOUAIOIINE KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHUE CHUCTEMbl HEPABEHCTB
Ha YMCJIOBOH MPSIMOM, 3alIMCHIBATH PEILLICHUE C IIOMOIIBIO CUMBOJIOB.

— HMcnonp30BaTh HEpAaBEHCTBA IIPU PELICHUM Pa3JIMYHBIX 3ajiad.

Dynukyuu

— Pacno3naBaTe (yHKIIMM W3YYSHHBIX BUIOB. [loKa3pIiBaTh CXEeMaTUYECCKH
pacIioyo)KeHUe Ha KOOPJIMHATHOM TUIOCKOCTH TpadukoB PyHKUIMH BUAa: y = kx, y =

k .
kx + b, y=—,v=ax2 + bx + ¢, y= x3, =+/X,y=|x|B 3aBUCUMOCTHU OT 3HAUECHUU
< Y y y y

K03 PUIIMEHTOB; ONHCHIBAaTH CBOMCTBA (DYHKIIHIA.

CtpouTh U HM300pakaTh CXEeMaTHYECKU IpadUKH KBaJApPaTHUIHBIX

— (yHKOMH, oONMCHIBAaTH CBOWCTBA KBAJPAaTUYHBIX (QYHKIHMH 0O UX
rpacgukam.

— Pacno3naBate KBaJpaTHuHyr0 (QYyHKOUIO 0O ¢GopMmyJie, IIPUBOIUTH
OpUMeEpbI KBaJIpaTUUYHbIX (QYHKIMNI U3 pealbHON KU3HU, PU3NKH, T€OMETPHUH.

Apugmemuueckana u zeomempuueckan npozpeccuu

—  Pacno3HaBaTth apudmMeTHYecKyro U reOMETPUUECKYIO ITPOrPECCUU NIPU
pa3HbIX cmocodax 3aaaHusl.

—  BbINoaHsSTh BBIUMCIEHUSI C MCIOJb30BaHUEM (GOpMyYJI N-ro 4YjeHa
apuPMEeTHYECKON U r€eOMETPUIECKON MPOrpeccruii, CyMMBbI IIEPBHIX N YJIIEHOB.

—  H3o0paxaTps 4ieHbI MOCJIEA0BATEJIbHOCTH TOUYKaMH Ha KOOPAMHATHOM
IJIOCKOCTH.

— Pemare 3a1aun, cBA3aHHBIE C YUCJIOBBIMH MTOCIEI0BATEIBHOCTSIMHA, B TOM
4ucJie 3aJlayd U3 peajibHOM >KHU3HM (C MCIIOJIB30BAaHUEM KaJIbKYJISITOpa, LHUQPPOBBIX
TEXHOJIOTUN).

30



TEMATHUYECKOE IINTAHMPOBAHUE VYYEBHOI'O KYPCA (IIO 'OAAM OBYYEHUA)

7 kJjacce (He menee 102 4)

Ha3zBanue pa3zeJia

(TeMbI) (YHCII0 OcHoBHOe cofep:kaHue OcHoBHBIE BH/bI 1eSITeIbHOCTH 00y4aIOIINXCSI
4acoB)
Yucaa u | ITonsarue panmonansHOro | CmecreMaTH3MpoOBAThH H 000ramIaTh 3HAHUS 00 OOBIKHOBEHHBIX H
BbIYMCJIECHHS. qucia. Apudmerndyeckue | JECATHUHBIX APOOSX.
PanuonanbHbIe neiictBus ¢ panuoHaidbHbIMU | CpaBHMBaThL U YNOPSA0YHMBATH Apo0U, IpeoOpa3oBbIBas IIpHU
yucea 4uCIaMU. CpaBHeHHe, | HEOOXOAUMOCTH JECATUYHBIE JpoOH B OOBIKHOBEHHBIE,
(25 v) YIOPSAAOYMBAHUE OOBIKHOBEHHBIC B JICCSITUYHBIC, B YACTHOCTU B OECKOHEUHYIO
palMOHAIBHBIX YHCEN. JIECATUYHYIO APOOB.
Creness c HaTypaJbHEIM | IIpuMeHsTH pa3zHoOOpa3HbIe cOCO0bI U NPHEMBI BbIYMCICHUS
okKa3aTeJIeM. 3HAYeHUil TPOOHBIX BBIPAKeHHUIl, COJIepKAIINX OOBIKHOBECHHBIC
Pemmrenne oCHOBHBIX 3a/1ad Ha | U JACCSATHYHBIC JpOOHU: 3aMEHSITh NPH  HEOOXOIUMOCTH
npobu, THPOIIEHTHI U3 | IECATHYHYIO JpOoOb OOBIKHOBEHHOH U  OOBIKHOBECHHYIO
pearbHON NMPaKTUKU. JECATUYHON, TPUBOAUTH BBIpa)keHHEe K ¢dopme, Haubolee
IIpuznaku JNEIUMOCTH, | yIOOHOW JJIs1 BBIYHUCICHHUH, NpeoOpa3oBBIBATH JIpPOOHBIC
pas3loKeH!Us1 Ha MHOJKHUTEIH | BBIpa)KEHMS Ha YMHOXXE€HHUE U JeJICHHUE ECATUUHBIX ApoOeit Kk
HaTypaJIbHBIX YHCEIl. JEHCTBUAM C IEJIBIMHU YHCIAMU.
Peansnabre 3aBucuMocTH. | [IpuBoaAUTHL 4YHCIOBbIe W OyKBeHHBIe TNPHMEPbI CTEICHU C
Ipsimas u obOpaTHast | HaTypaJbHBIM ITOKa3aTejaeM, OOBSICHsS 3HAYCHUS OCHOBAHMUS
HPOIIOPIIMOHATBHOCTH CTEIICHHM W TIOKa3aTessl CTEIIeHH, HaXOJUTh 3HAYCHUS
crenieHe#l Buna a"' (a — nroboe pauMoOHAIBHOS YHCIO, 1 —
HATypaJIbHOE YHCIIO).
IMToHuMaTh CMBICT 3alUCH OOJBIINX YHCEI C ITOMOIIBIO
NECSITUYHBIX NpoOeii u creneHeld yncna 10, npuMeHATH UX B
pealbHBIX CHUTYyaIUsX.
IIpuMeHsATHL TIPpU3HAKW JSIIMMOCTH, pa3JIOKECHHUsI Ha
MHO>KHTEJIN HaTypaJIbHBIX YHCEII.
PemaTrp 3agaym Ha 4YacTH, IPOICHTHI, HPOIIOPIUH, Ha
HaXOXXJICHHUE APOOU (MPOIICHTA) OT BEJIUYHUHBI H BEIIMYHHBI 10
e npobu (mpoueHTy), ApoOu (mpoueHTa), KOTOPBIit
COCTaBJISIET OJHA BeauyuHa OT Apyrod. IlpuBoauTh,
pa30upaTb, OIEHHMBATH pA3INYHBIC PEIICHHUS, 3alucH
pemeHn TEKCTOBBIX 3ajad.
Pacno3naBaTh M OOBSICHATH, OINMPAsICh Ha OMpPEACIICHUs,
MPsIMO TIPOITOPIIMOHATBHBIE M OOpaTHO NPOIOPIMOHATBLHEIS
3aBUCUMOCTH MEX/Jy BEJIMYWHAMH; NPHBOIAUTH TPHUMEPHI
9THUX 3aBUCHMOCTEH M3 peaibHOr0 MHpa, U3 APYTHX y4eOHBIX
IIPEeIMETOB.
PemaTth MpakTUKO-OPHEHTHPOBAHHBIE 3aJadd Ha JpoOw,
MIPOIEHTHI, MPSIMYI0O W OOpaTHYIO MPONOPIIMOHAIBHOCTH,
IIPOTIOPIHH
AJjredpanyeckue BykBeHHBIE BbIpakeHus. | OBiaageTb anrebpandyeckoil TepMUHOJIOTHEH U CUMBOJIMKOM,
BbIpasKeHHUs TTepemenHsle. JlonmycTuMble | NPUMEHSATH €€ B IIPOLiecce OCBOCHUS yYeOHOTO MaTepualia.
(27 9) 3Ha4YeHUs nepemMeHHbIX. | HaxoauTh 3HadeHUsi OYKBEHHBIX BBIpQXKCHHUH  1Ipu
dopmynbl. 3aJaHHBIX 3HAYCHUSX OYKB; BBIIIOJHSTH BBIYHCIICHUS IIO
IIpeoOpazoBanne OyKBEHHBIX | (popmynam.
BBIPKCHHH, packpeiTie | BRINOJHATL  TpeoOpa3oBaHUsI  IIEJIOTO  BBIPAXKEHHUSI B
CKOOOK u MIPUBEJCHNUE | MHOTOUJICH TpUBEICHUEM OA00OHBIX cllaraeMbIX,
MMOAOOHBIX ClIaraeMBbIX. PacKpBITHEM CKOOOK.
CpoiicTBa CTEIIeHH Cc | BBIIOJHATH yMHOXXEHHE OJIHOYWISHAa Ha MHOTOWICH H
HaTypaJIbHBIM ITOKa3aTeIeM. MHOT'OYJICHa Ha MHOTOYJICH, MPUMEHSATH GOpPMYJIbl KBaapaTa
MHoOrouseHsl. Crno)xeHue, | CyMMBI U KBajpaTa pa3HOCTH.
BBIYHTAHHE, yMHOXeHHe | OCyIIecTBISATh pPa3jIo)KEHWEe MHOTOWICHOB Ha MHOXXHUTEIH
MHOTOYJICHOB. Dopmynel | TyTéM  BBIHECEHHSI 3a CKOOKHM  OOIIero  MHOXHTEIs,
COKPAIIEHHOTO YMHOXXEHHS. | IPpUMEHEHHUsI (OPMYJIBI  pa3sHOCTH KBaJApaToB, GOpMyT
Pa3znoxeHne MHOTOWIEHOB Ha | COKPAMIEHHOTO YMHOXKCHUS.
MHOXXHUTEIHN IIpumensaTs npeoOpa3oBaHWEe MHOTOWICHOB JUISI PEIICHHUS
Pa3jIMYHbIX 3aJa4d U3 MaTC€MaTHUKH, CMEKHBIX NPEAMECTOB, U3
peanbHON MPaKTUKH.
3HAKOMUTBLCS € MCTOPHMeEN pa3BUTHS MaTEMaTHKHU
YpaBHeHus u | YpaBHEHHUE, npasuia | Pemiare JuHeilHOoe ypaBHEHHME C OJHOH IepeMEHHOH,
HEpPaBeHCTBA npeoOpa3oBaHUSI ypaBHEHUs, | MPUMeHsIsl MpaBHJIa IIepexoJa OT HCXOMHOTO ypaBHEHHS K
(20 ) PaBHOCWJIBHOCTH YpaBHCHHH. paBHOCWIBHOMY eMy Ooisiee mpoctoro Buua. IIpoBepsiTs,

JIluneiiHoe ypaBHEHHE C OJHOH

NEepEMEHHOM, pelieHue
JIAHEWHBIX YpaBHEHUI.
Pemenne 3amau ¢ nomMouibro
YpaBHEHUM.

JInHeliHOe ypaBHEHHE C JBYMsl

SIBIACTCA JIU KOHKPETHOE YUCJIO KOPHEM YpaBHCHUS.
IMoadupares npumepsl Iap 4YUCEN, ABJISIOUIUXCS PELICHUEM
JIMHEHHOro ypaBHEHHUsI ¢ ABYMsl nepeMeHHbIMU. CTPOMTH B
KOOPAMHATHON IUIOCKOCTH rpaduK JUHESHHOrO ypaBHEHUs C
IByMsl TI€PEMEHHBIMH; TOJIb3YsICh TI'pa®UKOM, NPUBOAUTH
NpUMepbl PEIISHUs yPaBHEHUS.
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INEPpEMECHHBIMU U €TI0 Fpa(i)I/IK.

Cucrema IBYX JIMHEHHBIX
YpaBHEHUM c ABYMsI
NepPEMEHHBIMU. Pewenne

CHUCTEM YypaBHEHUH CIocoboM

HaxoauTh pelieHue CUCTEMbl IBYX JIMHEHHBIX YpaBHEHUI C
JBYMsI IEPEMEHHBIMU.

CocTaBJISITh M peliaTh YPaBHEHNE WM CUCTEMY ypPaBHEHUN MO
YCIOBHIO 3alladud, WHTEPIPETHPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4d IOJIyYeHHBII pe3ysbTaT

MOJACTAaHOBKH ¥  CIIOCOOOM
CIIO>KCHUS
Koopaunatsl u | Koopnunara TOYKHU Ha | U300paxarn Ha KOOpAUHATHOM npsMoit TOYKH,
rpaguku. IPsIMOM. YucnaoBbI€ | COOTBETCTBYIOIINE 3aJaHHBIM KOOPAWHATAM, JIyYH, OTPE3KH,
Dyaxnun (24 4) TIIPOMEXKYTKH. Paccrosinue | nHTEpBabl; 3alIMCHIBATH UX HA alreOpandecKoM si3bIKe
MEX Iy ABYMSI ToukamMu | OTMe4aTh B KOOPAMHATHON NJIOCKOCTH TOUYKH IO 3aJaHHBIM
KOOPAUHATHON ONPsSIMOM. KOOpAWHATaM; CTPOUTHh rpadMKH HECIIOKHBIX 3aBUCUMOCTEH,
IIpssmoyronbHast CHUCTEeMa | 3aJaHHBIX (OPMyJIaMH, B TOM YHCJIE C TOMOIIBIO HU(PPOBBIX
KOOpJIWHAT Ha IUIOCKOCTH. | JabopaTopuid.
IIpumepsr rpadukoB, | IIpuMeHsTh, H3y4YaTh MNPEMMYIIECTBA, WHTEPIPETHPOBATH
3aTaHHBIX dopmymamu. | rpadpuuecknii criocoO MpencTaBIeHUs H aHaINu3a pa3Hoo0pa3Hoit
Urenue rpaduUKOB peaJbHBIX | KU3HEHHOH MH(MOpManuH.
3aBUCHUMOCTEHN. OcBauBaTh THOHSITHE ¢yHKIHNN, OBJIaZIeBaTh
Tlonsitne  pyskumu. I'paduk | QyHKIHOHAIHHOW TEPMHUHOIOTHCH.
¢yuxuun. CpoiictBa ¢yHkiui. | Pacmo3naBare nuHeiiHy0 QyHKIHIO ¥y = kx + b, OIHCHIBATH
Jluneitnas (pyskus. | e€ cBOWCTBa B 3aBUCHUMOCTH OT 3HAaUYCHHU KOA(PPUIIHMCHTOB k
Iloctpoenne rpaduka nuHeHHOU | U b.
¢ysxmun. I'padpuk ¢y y = | CTpouTh rpaduKn JIMHEHHON QyHKINN, QYyHKIIUH
[xX] y=Ixl
Hcenoab3oBarh HU(POBLIE pecypcehl sl ITOCTPOSHUS
rpadukoB (GYyHKOUNW U U3YUYEHUS WX CBOUCTB. [IpmBOauTH
OpUMepbl  JUHEHHBIX  3aBUCHUMOCTEH B peallbHbIX
poleccax M sIBJICHUSIX
IMoBTOpenue n | IloBTopenne OCHOBHBIX | BpIOMpaTh, IPHMEHSITH OLEHNBATH CMOCOOBI CPAaBHEHHUS UHCEl,

0006uenne(6 1)

NOHSTUM M METOJNOB Kypca 7
Kjacca, 0000IeHne 3HaHUuH

BBIYMCIICHUM,
YpaBHEHUH.
OcylecTBJISITh  CAMOKOHTPO./Ib  BBIMONHSEMBIX JEHCTBHH U
CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUM, OpeoOpa3oBaHHM,
HOCTPOECHUN

Pemars 3agaym  uU3  peaJbHOM  KU3HH, MPHUHMEHATH
MaTeMaTH4YeCKHe 3HAHUS JUIs pELIeHUs 3aJad U3 Jpyrux
MPEeAMETOB.

PemaTte TekcTOBBIC 32/1a4H, CPABHHBATH, BHIOMPATH CIOCOOBI
pelieHus 3a1a4un

npeobpazoBaHui BBIpaXKCHUIA, peureHus
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8 Kjaacc (He meHee 102 u)

Ha3panmue OcHoBHOe cofiep:kaHne OcHoOBHBIC BH/BI AeSITeIbLHOCTH 00y4AOIINXCSI

pasaena (TeMbl)

Kypca  (4HCI0)

4acoB)

Yucaa u| Ksanpatubriit KOpEHb u3 DopMyJIHPOBAThL OIpe/e/ieHHe KBAaJpPaTHOIO KOPHS U3 YHCIA,

BbIYHCICHUSI. qucJia. IlonsaTue 00| apupMeTHIeCKOro KBaJApaTHOTO KOPHS.

KBaaparHsble UPpPALOHAIBEHOM qucne| IIpuMeHsITH oOmepanuio W3BJICYEHUsS KBAAPATHOTO KOPHS U3

KOPHU JlecaTuunble  MPUOIMIKEHUs| 4YHCIA, HCHOJb3Ys IIPU HEOOXOAUMOCTH KAJIBLKYJISITOP.

(15 9) UppPaLUOHAIBHBIX qucen| OnmeHMBATh KBaJpaTHbIE KOPHH INEJIBIMH YHCIAMH U
JlelicTBUTENbHBIC qucia. ASCSITHIHBIMHU JIPOOSIMH.

CpaBHeHue paeiictButTenbHbX| CpaBHUBATBH Hu YyHopsiiounBaTh panyroHaIbHBIE b3
qucell. ApudmMeTndecknll| HppalMOHAIBHBIE  YHCJIA,  3allMCaHHBIE C  ITOMOIIBIO
KBaJIpaTHBIHKOPEHbD. KBaJpaTHBIX KOPHEM.
VpaBuenue Buma x° = a| HMccaenoBaTh ypaBHGHHE X° = d, HAXOOUTH TOUYHBIC U
CaoiicTBa apudmMeTHIecKux| NpUOIMKEHHBIE KOpHU T1pu a > 0.
KBaJpaTHBIX kopHel.| HMccienoBars CBOWMCTBA  KBAaJpaTHBIX KOPHEH, IIPOBOIS|
IIpeoOpa3zoBanme  YHCIOBBIX| YHCIOBBIE AKCIIEPUMEHTHI C HCIIOJIB30BAaHHEM KaJIbKYyJISITOPA
BBIpa’KCHUI, conmepkamux| (KOMIbIOTEpa).
KBaJpaTHbIC KOPHU Joka3pIBaTh cBOiicTBa apHU(pMETHISCKUX KBaJIPAaTHBIX KOPHEH;
MIPUMEHSITh UX JUISI IpeoOpa30BaHusT BEIPaKSHUH.
BbinoiHATE Npeo0pa3soBaHMsl BBIPAXKCHUM, CoOAeprKaIUX|
KBaJZpaTHbBIE KOPHH. Bripaxxarts TIepEeMEHHEBIE u3
TE€OMETPUYECKUX U (pu3myeckux Gopmyi.
BpIuMCISIT 3HAYEHUs BBIPAXKEHHH, COASPKAIINX KBaJgpaTHHIS
KOPHH, UCTIOJIB3YsI IPH HEOOXOANMOCTH KaJIbKYJISITOP.
Hcnonb3oBarh B XOJ€ peEIICHUS 3a7ad 3JICMEHTAapHbIC
npeacTaBJICHUA, CBsI3aHHBIE c OpHUOIIKEHHBIMH
3HAYEHUSAMHU BEJIMYHH.
3HAKOMUTBLCS € MCTOPHEN pa3BUTHUS MaTEMaTUKU

Yucaa u| Cremnenb c nenslv| PopmyJinpoBaTh omnpejaejieHue CTETICHU c IIEeJTBIM

BbIYHCJICHHUS. OKa3aTeIeM. MoKa3aTeJIeM.

Crenensn ¢ CragmapTHas 3alUCh YHCHA. IMpencrapasaTs 3amuch OONBIINX W MajbIX dYHCET B

LeJIbIM Pasmeps! OOBEeKTOB| cTaHmapTHOM Bujae. CpaBHHBaTB 4YHCIA W BEJIMYUHBI,

nokKasarteJjieM OKPY>KaroIIero Mupa (o1 3amucaHHBIE C MCIOJIb30BaHUEeM cTeneHu 10.

(7 1) 3JIEMEHTAPHBIX Hcnoab3oBaTh 3amuch YHCE] B CTaHIAPTHOM BUIE I
4acTuIl o KOCMHYECKHX| BBIP@XKEHHSI pa3MepoB OOBEKTOB, JIIUTEIBHOCTH IPOIECCOB B|
00BEKTOB), JUTUTEIIBHOCTH| OKPY KaIOIlleM MHUpE.

OPOIIECCOB B @®opMyJHpPOBaTh, 3aNMCHIBATHL B CHUMBOJNYeCKOil ¢dopme U

OKpY>KaroIlieM MHUpe. WLJIIOCTPHPOBATH NMPUMePaMH CBOMCTBA CTEIICHU

CBoiicTBa CTENEeHH C IENIBIM| C IIEJIBIM ITOKAa3aTeIIeM.

nokasarejiemM IIpuMeHATH cBOMCTBa CTENeHU s IpeoOpa3oBaHUs
BBIPAXKECHUM, COolIeprKallluX CTENEHHU C LIEJIbIM I1OKa3aTeseM.
BbInosHATE  JgeiicTBUA C  4WCJIaMM, 3allUCAHHBIMHU B
cTaHIapTHOM BHJE (YMHOXXEHHE, JeJICHHE, BO3BEJICHHE
B CTEIICHB)

Adareopaudecku| KsanparHbiii TpéxusieH.| Pacmo3dHaBaThb  KBaJpaTHbI  TpPEX4YIEH, YCTaHABJIUBATH|

e BeIpaxkenusi. | Pasznokenue KBaJ[paTHOTO| BO3MO>XHOCTH €TI0 Pa3JIOKESHHs Ha MHOXKUTEIIH.

KBanpartusrii TpEXUIJICHAHA MHOXKUTEIHN PackiaabiBaTh HAa MHOKUTEJIM KBaJpaTHBI TPEXWIEH ¢

Tpéanen HCOTPHUUATCIIbHBIM JUCKPUMHWHAHTOM

&)

Aare6pauyeckn| Anredbpandeckast npo6s.| 3ammceIBaThL  anrebpandeckne  BeIpakeHus. HaxoauTh

e BoIpakenus. | JlomycTumeie 3Ha4YeHus1| 0b61acTh onpeneaeHus paluoOHAIBEHOTO BBIPAXKEHUS.

AJredpanyecka| II€PEMEHHBIX, BXOJSIIMX B BBINOJHATH YHUCIOBBIC MOJCTAHOBKU M BBIYMCJISATH 3HAUCHHE

1 1po0b anrebpandeckre  BBIpXXEHHUs.| ApoOM, B TOM YHCIE C IIOMOIIBIO  KaJbKYyJsATOpA.

(15 v) OcHoOBHOE CBOWCTBO| MOPMYJIHPOBATHL OCHOBHOE CBOMCTBO ajredpandeckoi ApooH
anrebpandecKon OpoOu. W MPHMMEHSITH €ro I npeoOpa3oBaHus Apodeill. BhIMOIHATS|
Cokpamienne gpooei. aeiictBusi ¢ anreOpamdeckumu  apoOsimu.  [IpuMeHsITh
Crnoxenue, BBIYUTAHHUE, NPE0oOpa3OBaHUSI BBIpaKCHUH TUTST pemreHust  3amadq.
YMHOXXEHHE u neneHue| BpIpakaTh  mepeMeHHbIe U3 bopmyn (bm3nueckux,
anreOpandecKux po6eil.| reoMeTpruYecKux, ONMUCHIBAIOIINX OBITOBBIE CUTYAIIMH)
[IpeobpazoBaHue BBIPAKCHUI,
cojiepyKalux —ajnrebpandeckue
podu

YpaBHenus KBanpartnoe ypaBHeHue. PacmosHaBaTh KBaJgpaTHbIC yPABHECHUS.

u HepaBeHcTBa, Henomnoe KBajapaTHOoe| 3amucbiBaTh (opmMysy KOpHEH KBaJpaTHOIO YypPaBHEHUS;

KBagpatHnbie ypaBHenue. dopmyrna KOpHeEH| pemaTh KBagpaTHbIe ypaBHEHHUS — IIOJIHBIC U HETIOJIHBIC.

yYpaBHeHUst KBaJpaTHOI O ypaBHeHus.| IIpoBoauTh npocTeiilmme uccae 0BaHUs KBaIPaTHBIXYPABHEHUH.

(15 v) Teopema Buera. Pemrare ypaBHeHHsI, CBOJSIUMECS K KBaJApaTHBIM, C
Pemienune yYpaBHEHHUH, MOMOIIBIO MPeoOpa3oBaHUl U 3aMEHOU MePEeMEHHOM.
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CBOJSIIMXCS K KBaJPAaTHBIM.
IIpocreiimmue pOOHO-
palMOHAJIbHBIC YPABHEHHUSI.

Ha6uronarh M aHAJIM3HPOBATH CBA3b MEXKIY KOPHSIMH H
K03(PUIHMEHTaMH KBaJApaTHOTO ypaBHEHHS.
dopmyaupoBaTh TeopeMmMy Bwuera, a Takxke 0OpaTHYIO

Pemenne TekCTOBBIX 3a7jad c| TEOpPEMY, MNPUMEHSITH 3TH TEOPEMBI JUIsl PEIIeHUs 3aiad.
TTOMOIIBIO kBaZpaTHbIX| PemaTs TekcTOBBIe 3aJa4M alreOpandeckuM CIOCOOOM:
YpaBHEHUN IIEPEXOJIUTh OT CJIOBECHOH (POPMYIMPOBKH YCIIOBHS 3aa9H K|
anreOpandecKod MoOIeNu ITyTEM COCTaBIICHUSI yPaBHEHUS,
peliaTb  COCTaBJIICHHOE  ypaBHEHHUE; HHTEPHIPETUPOBATH)
pe3yabTar.
3HAKOMUTBCS ¢ HCTOPMEH Pa3BUTHS aIreOphl
YpaBHenust Jlunelinoe ypaBHEHUE c¢| Pacmo3naBaThb JIMHEIHHBIEC yPABHEHUS C IBYMs IEPEMEHHBIMU.
U HepaBeHCTBa.| AByMsl IIepeMeHHbIMH, ero| CrTpouTth rpaduku JUHEHHBIX YpaBHEHHH, B TOM YHCIE
Cucremsl rpaduK, IPHUMEPHl PEHICHUs| HCNOJb3ys Hu(POBBIE pecypchl.
ypaBHeHUIt YpaBHEHUH BIIEJIBIX YHCIIAX. PaznunuaTth napajieiibHbIC U IEPECEKAOIINECS NPAMBICIIO HX|
13 9) Pemenue cucTeM BYX| YPaBHEHHUSIM.
JIMHEHHBIX ypaBHCHUU c nBywmsl| Pemarb CcHUCTEMBl [OBYX JIMHEHHBIX YpaBHEHHUH C JByMs
TIEpEMEHHBIMH. IIpumepsl| NepeMEeHHBIMHU MOJACTAHOBKON U CIOXKEHUEM.
pemeHust cucteM HeauHelHblX| Pemiarb IIpOCTEHIIME CUCTEMBI, B KOTOPBIX OJHO U3
YpaBHEHUMN c BYMs]| YpPaBHEHHUU HeE SIBJISIETCS JIMHEHUHBIM.
TIEpEMEHHBIMU. IpuBoauth rpaguyeckyo HHTepNpeTannio perieHus
I'paduygeckast mHTEepHpeTanys] ypaBHEHHS C IBYMsl IEPEMEHHBIMH M CHUCTEM YypaBHEHHUI C
ypaBHECHUS c ABYMsl| JABYMsI IEPEMEHHBIMU.
IEpPEMEHHBIMU u cucreM| PemaThb TeKCTOBBIE 3a/1a4U areOpandecKuM Crrocooom
ypaBHEHUN c JIBYMSs
IEepPEeMEHHBIMH.
Pemenne TekcToBBIX 3amad ¢
NOMOIIBIO CUCTEM ypaBHEHHUH
YpaBHeHUSs HucioBble HepaBeHCTBAa U uUX dopmyaupoBarb cBoiicTBa YHCJIOBBIX HEPaBEHCTB,
U HepaBeHCTBAa., CBOMCTBa. WUTIOCTPUPOBATh UX Ha KOOPAMHATHON NpPsIMOM, AOKa3bIBATH|
HepagencrBa HepasenctBo c OJIHOW| anredGpanyvecKy.
(12 v) IEPEMEHHOIL. JIuneiinpie| IIpUMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHHUS 3a4a4.
HEpaBEHCTBa c onHoli| PemaTrh JuHElNHbIE HEpPaBEHCTBA C OJHOM MNEPEMEHHOM,
ONEepEeMEHHON HW WX pelIeHue. HU300pakaTh pelICHUE HEPaBEHCTBA HA YUCIOBOU MPSIMOM.
Cucremsbl muHeWHbIX| Pemiars CcHCTEeMBl JIMHEWHBIX HEPABEHCTB, H300pakaTh
HEpPaBEHCTB c OJHOM| pelIEeHUE CUCTEMbl HEPABEHCTB Ha YHCJIOBOW HPSIMOM
NEepeMEeHHON U UX pelIeHUE.
H3o6pakenne peureHus
JIMHEHMHOro HEpaBEeHCTBAa U HX
CHCTEM Ha YMCJOBOH mpsiMOH
DyHKIUH. IHousitme  yHKIMM. Hcnonb3oBaTh QyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U
OcHoBHBIE Oo6nacTts CHMBOJIHKY.
MOHATHUS OmNpefieIeHUusT ¥ MHOXECTBO| BbIYHCASTH 3HaYeHHs] QYyHKIUH, 3aTaHHBIX (popMyIaMu
(S ) 3HadeHnit ¢yHkuu. CrnocoOsl (mpu HEOOXOINMOCTH HCTOJIB30BaTh KaJIbKYJISTOD);
3amaHusi QYHKIIHN. COCTABJISITh TAGJIMIBI 3HAYeHUH (QyHKINY.
I'padux dyHkIIHU. CtpouTh o TouKaM rpapuku QyHKIHH.
CaolicTBa OnuchiBaTh CBOWCTBAa (PYHKIMM HAa OCHOBE € rpaduuecKoro|
dyHKIMU, uX OoTOOpakeHWe IPeICTaBICHUS.
Ha Hcnonb3oBaTh QyHKIIMOHATBEHYIO TEPMUHOJIOTHIO U
rpaduke CHMBOJIHKY.
HccienoBath mnpuMepsl TpadUKOB, OTPaKAIOMINX PEaATbHBIC
rnporeccsl U sBieHus. [IpuBOAUTHL NMPHMePHI IPOLECCOB U
SIBJIEHUH C 3aJJaHHBIMH CBOMCTBaMHM.
Hcnosb30BaTh KOMIIBIOTEPHBIE POIPAMMBI JUIS T10-
cTpoeHus rpadrkoB GYHKIUN U U3YUYSHHUsSI NX CBOWCTB
DyHKIUH. Yrenue u noctpoenne, Haxoauts ¢ moMombio rpaguka QyHKINN 3HAYSHUE O~
YucaoBbie rpaduKoB HOH M3 paccMaTpHUBAaEeMBIX BEIIMYUH IO 3HAUCHUIO JPY-TOH.
pynkuun dyHKITNI. IIpumeps] B HeclokHBIX cilydasX BbIpaKaTb (POPMYJI0H 3aBHCHMOCTD
9 v) rpaduKOB MEX/y BEJIMYHMHaAMHU.
dyHKINI, oTpakaromux|, OnuchbIBaTh XapaKTep U3MEHEHUsA OJHOU BEJIUYMHBI B
peasbHbIe MPOLIECCHI. 3aBUCUMOCTH OT U3MEHEHUs APYToii.
DyHKIINH, onucekiBaroinre, Pacmo3HaBaTh BuIbl H3ydaeMblx (yHkuuii. I[loka3bIBaTh|
PSIMYIO u o0OpaTHyIO| cXeMaTHMYeCKHM IIOJOKeHHE Ha KOOPJAMHATHOH IUIOCKOCTH
MIPOTIOPIHNOHAILHEIC rpadukoB (GyHKIMH BHa: y = x°, y= X,
3aBUCHUMOCTH, UX TpaduKH.| y= X, y=|[x].
l'unep6ona. Hcnonb3oBath (GyHKUHMOHANBHO-TpaduyecKHe IMpeacTaBJICHUS
Ipadux bysxkmuun y = x| s pELIEHUs W HUCCJIEJ0BaHHUs YPAaBHEHHH M CHCTEM
PyHKIUH y = X°, y = XB, YpaBHEHUI.
y= x, y=|x]|; rpapuducckoe IMpuMensaTe HU@PPOBHIE pecypehbl sl MOCTPOSHUsI rpadHKOB

peIcHue ypaBHeHI/Ifl U CHUCTCM]

YpaBHEHUN

pyHKIMI
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[oBTopenue wu| IloBTOpenue OCHOBHBIX| BbIOMpaTh, NIPUMEHSITh, OLIEHUBATh CNOCO0BI CPAaBHEHMS YMCEN,
0000menne (6| moHATHI M METONOB KypCOB 7 H| BBIYMCIICHUM, npeobpazoBaHmil BBIPpQKEHUH, peuenus
4) 8 ky1accoB,000011IeHNe 3HaHUM | ypaBHEHHMH.
OcylecTBJIsITh  CAMOKOHTPOJIbL  BBHINONHAEMBIX JeliCTBHI U
CaMOIIPOBEPKY pe3yjabTaTa BBIUMCICHUN, IIpeoOpa3oBaHU,
MOCTPOCHUIA.
Pemare  3agaym u3  peasibHOHl  KHU3HHM, NPHMEHATH
MaTeMaTU4YeCKUEe 3HAHWUS [UId pELICHUs 3ajad U3  JpYyTrux|
IIPEeAMETOB.
PemaTth TekcTOBBbIE 3a/1a4U, CPAaBHUBATH, BLIOUPATH CIIOCOOBI]
pellIeHus 3a1auu
9 kiacc (He menee 102 v)
Ha3zpanue pasgena | OcHOBHOe cojaepi:KaHHue OcHOBHbIE BHU/IbI 1eATeILHOCTH 00yYaI0IUXCS
(TeMbl) Kypca (4MCI0
4acoB)
Yucaa u | Panmonansneie qucia, | Pa3puBarh npeacTraBieHHsl O YHCIAX: OT MHOXKECTBA
BbIYHCJICHHS. UppanroOHaJIbHbIC 4ycia, | HaTypaabHbIX YHUCEJ O MHOXKECTBA AeHCTBUTEIbHBIX
JeiicTBUTEbHBIE KOHEYHbIE U qucell.
4HCIA OecCKOHEUHEIe aecsaTuuHble | O3HAKOMHUTBCS C BO3MOXHOCTBIO IIPEJCTaBIICHUS
Oy ApooH. MHOXeCTBO | IEHCTBUTEIBHOTO quciaa Kak OCCKOHCYHOM
JeHCTBUTEIbHBIX quCcen; | AeCITHIHOU npobu, NPUMEHSITh JECSITUIHBIC
e cCTBUTEIbHBIC OpUOIIDKEHUS PAIMOHAIBHBIX M HPPALNHMOHAIBHBIX
qucia KaK OeCKOHEUHBIE | UHCEeIl.
necsiTudHble npoOu. Bi3ammuo | U300pamxkars  ICHCTBUTENBHBIC  YHCIIA  TOYKAMH
OJJHO3HA4YHOE COOTBETCTBUE | KOOPAUMHATHOMI HNPSIMOIL.
MEXIY MHOYKECTBO | 3alHCBHIBATH, CPAaBHUBATh u YHOpPSAI0YHBATh
NCUCTBUTEIBHBIX  4YHCEJI U | ACHCTBUTEJIbHBIC YHCIIA.
MHOECTBOM TOYEK | BbIOJHATH, codeTass YCTHbIE U  IIHUCbMEHHBIC
KOOPAUHATHOM NPSIMOM. OpuéMsl, apudmernyeckue aefcTBUs c
CpaBHeHHe NEeHCTBUTENBHBIX | PAallHOHATBHBIMA  YHCIAaMH; HAXOAMTh  3HAYCHUS
qHCe, apudmMeTHnYecKue | CTereHell C NeNbIMH IIOKa3aTelsIMU U KOpHEH;
JOEUCTBUU C JIEMCTBUTEIbHBIMU | BBIUMUCAATH 3HAUEHUS] UMCIOBBIX BBIPAKEHUM.
4HCIaMU. Ionyunrs npeacraBJjeHue o 3HAaYMMOCTH
ITpubnmxénnoe 3Ha4YeHUE | ACHCTBUTEIBHBIX qrces B NpaKkTUYECKON
BEJIMYHUHBI, TOYHOCTB | AESITEJIbHOCTH YEJIOBCKa.
HPUOITMKSHUSI. AHaIM3NpOBaTL M JeJaTh BBIBOABI O TOYHOCTH
Oxpyrnenne uucen. [Ipuknaka | mpubamKeHUs! AeHCTBUTEIHLHOTO UYHCIA TP PEIISHUHN
31 OIICHKA pe3ynpTaToB | 3amad.
BBIYHUCJIEHUH Okpyrasitb ASUCTBUTENIBHBIE  YHMCIA, BBINOJHATH
NMPUKHAKY pe3ylbTaTa BBIUHUCICHHUH, OLEHKY 3HAYCHHI
YHUCJIOBBIX BBIPpa’K€HUI.
3HAKOMHUTBCS ¢ MCTOPHell pa3BUTHs MaTeMaTUKU
YpaBHeHust JIuneiinoe ypaBHeHue. | OcBauBaTh, 3allOMHMHATH M NPUMEHSTH Tpaduyeckue
M HepaBeHCTBA. Pemenue YpPaBHEHHUI, | MeTOABI IIpU PELICHUU YpaBHEHUI, HEPABEHCTB U UX
YpaBHeHust CBOJISIIIINXCST K JIMHEHHBIM. CUCTEM.
¢ OTHOI KBagpatHoe ypaBHeHHe. | Pacmo3HaBaTh 1e1ble ¥ JPOOHBIC YPABHEHHS.
nepeMeHHON Pemenne ypaBHeHUH, | Pemiare  JmMHeliHble M KBaJpaTHbie ypaBHEHHd,
(14 v) CBOAAILIMXCS K KBaJpaTHBIM. | ypaBHEHHs, CBOAALIMECS K HHUM, IIpocTeiime
buksanpaTHble ypaBHEHUSI. poOHO-pallMOHaIbHBIC YPaBHEHUSI.
IIpumepst pewenus | Ilpenyarars BO3MOXKHBIE CIIOCOOBI pelieHus
ypaBHEHUH TpeTben U | TEKCTOBBIX
4eTBEPTOM cTeneHeld | 3amad, 00CyKAaTh HMX U pelmaTbh TEKCTOBBIE 3aJa4M
pa3IoKeHNEM Ha MHOMKUTEIIHN. | Pa3HBIMH CIIOCOOaMHU.
Pemrenne npobOHO- | 3HAKOMHUTHLCSI ¢ MCTOPHElf Pa3BUTHS MaTeMaTHUKH
panoHaNBHBIX yPAaBHEHHIHA.
Pemrenne  TEeKCTOBBIX — 3amad
areOpanyecKuM METOJIOM
YpaBHeHus JluneitHoe ypaBHeHue ¢ AByMms | OcBamBaTh M NPUMEHAITh NPUEMBI PELICHUS CHUCTEMBbI

W HEePABEHCTBA.
Cucrembl ypaBHeHHUIt
(14 v)

IIEPEMEHHBIMU U €T0 TIpaduK.

Cucrema BYX JIMHENHBIX
ypaBHEHUI c IBYMSI
IIEpEMEHHBIMU H €€ pCIleHHE.

Penienue CHCTEM IBYX
YpaBHEHHUI, OJTHO W3 KOTOPBIX
JIMHEeHNHoe, a Apyroe — BTOPOMH
CTETICHH.

I'paduueckasi wHTEpHpETALIHS
CHCTEMBI YPaBHCHHI C ABYMS
IEPEMEHHBIMHU

PemieHue  TEKCTOBBIX  3aaa4
anreGpandecKuM CIOCOOOM

JIBYX JIMHEHHBIX YpaBHEHHH C JBYyMs INEpPEeMEHHBIMHU

U CHCTEMBl JBYX YpaBHEHUHM, B KOTOPBIX OJIHO
YpaBHEHHE HE SIBISICTCSI TMHESHHBIM.

Hcnoas3oBath (pyHKIMOHANBEHO-TpadUIeCcKn
MpEeNCTAaBICHUsT JUIsI PpellleHHusl M HCCIaeJ0BaAHHS
YpaBHEHHUH U CUCTEM.

AHaIU3UPOBATH TEKCThI 3ajgay, pemathb ux

anreOpanyeckuM CIIOCOOOM: NMepexXoJauTh OT CIIOBECHOI
(GopMyIMPOBKH YCIIOBHS 3aJladyd K aJIreOpanydecKoi
MOJIEIM IIYTEM COCTAaBJIEHHUSI CHUCTEMbI YypPaBHEHWM;
peliaTtb COCTaBJICHHYIO CUCTEMY YPaBHECHUN;
MHTEePNPEeTHPOBATH PE3yJIbTAT.

3HAKOMUTBLCH ¢ MCTOPHEll pa3BUTUs MaTEMaTUKHU

YpaBHeHust
u HepaBeHCTBA.

YucioBble HEpaBCHCTBA U HUX

CBOMCTBA.

I'II/lTaTI:-, 3allMcCbiBaTh, NOHUMAaTh, MHTEPHNPETHPOBATHL
HEPABCHCTBA, HCIIOJIB30BAaTh CHUMBOJIMKY u
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HepagenctBa (16 1)

Jluneiineie HEPABCHCTBA c
OJHOH TMEepeMeHHOW U  HuX
pelieHue.

CucreMbl JIMHSHHBIX
HEPaBEHCTB c OJIHOM

IIEPEMEHHON U UX pElICHUE.
KBanpatHeie HepaBeHCTBa H
HUX pELICHUE.

I'paduueckass wHTEepHpeTanINs
HEPaBEHCTB u cCUCTEM
HEPaBEHCTB c IBYMsI
IIepEMEHHBIMU

TEPMHUHOJIOTUIO. BpInoJIHATH
HEPAaBEHCTB, HCHOJIB30BATh  JUIA
CBOMCTBAa YHCJIOBBIX HEPABEHCTB.
JMHEWHBIE M KBaJpaTHBICE HEPaBCHCTBA.
JUHEHHBIC HEpaBEeHCTBA, CHUCTEMBI JIUMHEUHBIX
HEPaBEHCTB, CHCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX
KBaJIpaTHOE HEPaBEHCTBO, M peliaTh HUX; 00CYyXKIaATh
MOJIyYeHHBIEC pEIIeHUsI.

npeoOpa3oBaHUs
npeodpa3zoBaHUA
Pacno3naBarhb
Pemathb

H300paskaTh pelIcHUE HEPaBEHCTBA M CHUCTEMBI
HEpPaBEHCTB Ha YWUCJIOBOM MOpsIMOIl, 3alUChIBAThH
pelIeHNEe C MOMOIIBIO CHMBOJIOB.

Pemiate  KBaapaTHbIE  HEPABEHCTBA,  HCIOIB3Ys

rpadguyeckue npeaCcTaBICHUS.
OcBauBaTh W NMPHUMEHSITH HEPABEHCTBA IPH PEIICHUU

pa3au4HBIX  3aJad, B TOM  4YHCJIE  I[PaKTHUKO-
OPUEHTHUPOBAHHBIX
Oynknun (16 1) Ksanparnanas ¢yskmus, € | Pacmo3naBars BUJIbI HU3y4aeMbIX byHKIIHI;
rpadux u CBOMCTBA. | WIIIOCTPUPOBATH cXeMaTH4YeCKH, 00BSICHATH
ITapa6ona, KOOPJMHATHI | PACIIOIOKEHUE HA KOOPAMHATHOMN IJIOCKOCTH rpad)uKOB
o k
BEpPHIMHBI  Mapaboabl, OCh yHKumi Buna:y = kx, y = kx + b, y = y = ax’, y
CUMMETPUH napaboJibl. 3 x ~
CrerneHHbIE byHKIIH c| = ax,y =/x, y = Pc| B 3aBUCHMOCTH OT 3HA4YCHUU

HaTypaJIbHBIMH ITOKa3aTeJISIMHU
2 u 3,ux rpadKH U CBOICTBA.
I'padukn pyskmuii: y = kx,

2

KO3(HUIIMEHTOB; ONMUCHIBATh NX CBOWCTBA.
Pacno3naBaTh KBaIpaTHYHYIO (YHKIHUIO IO hopMyIIe.
IIpuBoAMTH NPUMePbI KBAIPATUYHBIX 3aBUCHMOCTEH U3
peanbHON XU3HU, (PUBHKH, TCOMETPHH.

y =kx + b, }’\TJ‘]&’ y = ax, BeisaBasATE u 0000mare ocobeHHOCTH Trpaduka
x s ’ KBaJpaTHYHON YHKIUH y = ax’ + bx + c.
y=ax,y= Xy =1x1 Crpours ¥ H300paxkaTb CXeMaTHYeCKH rpaduKu
KBaJpaTUYHBIX (PYHKIHH, 3a1aHHBIX (OpPMyJIaMHU BHJA y
=ax",y = ax" + q,y = alx +p)2,y = ax’ + bx + c.
AHaJIN3UPOBaTh M NMPUMEHSITh CBOICTBA H3yYEHHBIX
(yHKIIMN 17 UX TOCTPOSHHS, B TOM YHCIE C ITOMOIIBIO
mU(POBBIX PECypPCOB
YucioBsie ITousitne quciioBoil | OcBauBaTh M NPHUMEHATH HHICKCHBIE OOO3HAYCHMUSI,
MOCJIeI0BATEbHOCTH I1OCJIEIOBATEILHOCTH. CTPOUTH pevdeBble BBICKA3BIBAHHUS C HCIIOJIb30BAaHHEM
(15 ) 3agaHue MOCJIEIOBATEIBHOCTU | TEPMHHOJIOTUH, CBSI3aHHOM c MOHATHEM
peKyppeHTHO#  ¢dopmyJioii | | TOCIEIOBATECIHBHOCTH.
¢opmyIoit n-ro 4neHa. AHaJIU3UPOBATH popmymy n-ro 4qJIeHa
Apudmerndeckast " | TIOCIEAOBATEIbHOCTH WM PEKYPPEHTHYIO (OpMYyIy H
reoMeTpuUuecKass IPOTPECCHH. | BBIYMCIATH WICHBI ITOCIEA0BATEIFHOCTEH, 3aJaHHBIX
Dopmyts n-ro qIeHa | STUMH (HopMyIIaMH.
apudmMeTHIecKon U | YeTaHaBIMBaTh  3aKOHOMEPHOCTH B ITIOCTPOCHUM
FeOMETPUYECKOIl  IPOrpecCHii, | MOCIeI0BAaTeILHOCTH,  €CJIM  BBIIHCAHBI  IEPBbIC
CYMMBI NIEPBBIX 7 YJICHOB. HECKOJIBKO €€ YJICHOB.
H3zobpaxenne qsieHOB | Pacmo3HaBaTh apudMETHYECKYI0O U I'€OMETPHUYECKYIO
apudmMeTHnIecKon ¥ | IPOTPECCUU MPHU PA3HBIX CIIOCO0AX 3aJaHMUS.
reoMeTpudeckoil  mporpeccuid | Pemiats 3amaum ¢ ucCHoNb30BaHUEM (QOPMYIT n-TO
TOUYKAaMM Ha  KOOPJAMHATHON | uJjieHa apupmMeTHIeCKON u T€OMEeTPHUYECKOH
IUIOCKOCTH. TIPOTPECCUN, CyMMBI TIEPBBIX 71 UJICHOB.
JInnelHbIN u | U300paxkaTrh 4iIeHbl IOCIEI0BATEILHOCTH TOUKaMH Ha
9KCITOHEHIIHAIIBHBII POCT. KOOPJMHATHOM IJIOCKOCTH.
CIIo)KHBIC TIPOLICHTHI PaccmaTpuBaTh NpHMepbI INPOLECCOB M SIBJEHWH 13
peaslbHOM JKWU3HM, HIUIIOCTPUPYIOIIHE H3MEHEHHUE B
apuPpMETUUCCKON MPOrpeccur, B TCOMETPHUYCCKOM
TIPOTPECCHUN; n300paxars COOTBETCTBYIOIIIHNE
3aBHCUMOCTH T'papuIecKu.
Pemate  3agaum, CBs3aHHBIE C  YHCJIOBBIMH
MOCJIEIOBATEIIFHOCTSIMU, B TOM YHCIIE 3aJaddl U3
peasbHONM JKHU3HHM C HCIIOJIb30BaHHEM IHGPOBBIX
TEXHOJIOTHI (PJISKTPOHHBIX TaOJHI, TpadUIecKOro
KaJIbKyJIsIToOpa U T.IL.).
Pemarn 3aa4i Ha CJIOKHBIC MNPOUCHTHI, B TOM YUCIIC
3a1a4d W3 peaTbHOIl NpPaKTHKH (C HCIOIb30BAaHHUEM
KaJIbKYJISTOPA).
3HAKOMHUTBLCSI ¢ MCTOPHeEli Pa3BUTHS MaTeMaTHKH
IMoBTOpEHHe, Yucaa v BeIYMCIeHHs (3amuch, | OnepupoBaTh NOHATHSIMH: MHOYKECTBO, TOJIMHOXECTBO,
00001eHne, CpaBHEHHE, neiicTBus c | omepauuu HaJ  MHOXECTBAaMU; HMCI0JIb30BATh
cucTeMaTu3anus JICHCTBUTEIBHBIMHU  YHCJIAMHU, | TpadUYeCcKoe MPEJICTABICHUE MHOXKECTB Ul ONUCAHUS
3HaHuii' 4HCIOBAsl MOpsiMasi; MPOLIEHTHI, | peajbHBIX MPOIECCOB U SIBJICHUH, MPU PEIICHUHN 3aaa4
(18 v) OTHOLICHHUS, OPOIIOPLINH; | U3 IPYTUX YYCOHBIX IPEIMETOB.
OKpYTJICHHE, IIPHUOJIMIKEHHUE, | AKTYyaJIH3UPOBATH  TEPMHHOJOTHMIO M  OCHOBHBbIE

OLICHKA; PCIICHUEC TCEKCTOBBLIX

HeﬁCTBHﬂ, CBfI3AHHBIC C YUCJIAMM: HATYPAJIbHOC YHCJIO,
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3aga4 apI/I(i)MeTI/I“IeCKI/IM IIpOCTOC U COCTAaBHOC 4YHCIIA, ACIIMMOCTL HATypaJIbHbIX

crrocooom) YuCesl, NPU3HAKM JICIMMOCTH, LEJI0€ YHCIO, MOJYJIb

Anredopanyeckue BbIpajKeHHsl | 4uCia, OOBIKHOBEHHAs U JecATUYHAs npodu,

(nmpeobpazoBaHue CTaHIAPTHBIM BUJI 4YMCia, apU(PMETHUECKUN KBaaApaTHBIN

anreOpandyecKux  BBIPAXKEHUMH, | KOPEHb.

JIOTTy CTUMBIC3HAYCHMUS ) BbInoTHATEL AeiicTBHS, CPAaBHUBATH W YNOPAI0YMBATH

DyHKINH (TTocTpoeHue, | 4ucia, MPEeICTaBISITE YMCIa Ha KOOPIWHATHOW IIPSIMOH,

CBOMCTBA M3YYCHHBIX (DYHKIHI; | OKPYIJISITH YHCIA; BBIMOJHATH NPUKHAKY H OIEHKY

rpadugeckoe peureHue | pe3yJsibraTa BEIYHCICHUH.

YPaBHEHUU U UX CHCTEM) Pemath TekcToBbIE 322U apU(PMETUIECKUM CITOCOOOM.
Pemartp NpaKkTHYecCKue  3aJa4u, coziepIKalme
MPOLICHTHI, JOJIM, YaCTH, BBIPAKAIOIINE 3aBHCHMOCTH:
CKOPOCTB — BpeMs — pacCTOsHMEe, LieHa —
KOJIMYECTBO — CTOHMMOCTB, 00BEM paboThl — BpeMs
— TPOWU3BOAUTEIBLHOCTH TPYIA.
Pa3z6upartn peaybHBIE JKH3HCHHBIC CHUTYyaINH,

¢dopmyaupoBaTh UX Ha SI3BIKE MaTeMaTHKH, HAXOAUTH
pelieHue, TPUMEHssT  MaTeMaTHYeCKHH  ammapar,
MHTEpPNpeTUPOBaTh Pe3yJbTaT

OnepupoBaTh NOHSITUAMHU: CTENEHb C  IEIbIM
nokaszarejeM, apupMEeTUYECKUU KBaJApaTHBIM KOPCHB,
MHOTOYJICH, alireopandeckasi IpoOb, TOXKIECTBO.
BbBINOJIHATH OCHOBHBIE AeHCTBUSI: BEIIIOJHITE PAcUEThHI
no ¢opmynamM, npeoOpa3oBBIBAThH IIejibIe, APOOHO-
palMoHAIBHBIC BBIPAXKCHHSI U BBIPAXKSHUSI C KOPHSIMH,
pearn30BBIBaTh pasJiokeHue MHOTOWIeHa Ha
MHOKHUTENH, B TOM YHCJIE C HCIOJIB30BAaHUEM (HOPMYI
pa3HOCTH KBaJpaTOB M KBaJpaTa CyMMBI M Pa3HOCTH;
HaXOIAWUTh JOMYyCTHUMBIC 3HAUCHUSI II€PEMEHHBIX IS
IPOOHO-PAIlMOHATBHBIX BBIPAXKCHUM, KOPHEH.
MopeaupoBaTh ¢ TOMOIIBI0O  (GOPMYJI  peajbHbBIC
MPOIECCHI U SIBJICHUS

OnepupoBath NOHSATHSIMH:  (GYHKIUS, rpaduk
byHKITNY, HYJIH bynknny, POMEKYTKH
3HAKOIIOCTOSIHCTBA,  IPOMEXYTKH BO3pacTaHUs,
yOBIBaHUs, HawOOJIbIIIEE W HAWMCHBIICE 3HAYCHUS
GyHKINU.

AHaIu3MpoOBaTh, CPaBHUBATb, OOCYKAaTh CBOWCTBA
(yHKIMHA, CTPOUTH UX TPpaQUKH.

OnepupoBaTthb NOHATUAMU: npsiMast
NPONOPLUHOHAIIBHOCTb, oOpartHas
MNPONOPLHUOHAIILHOCTD, JIMHEeMHas pyHKIMSA,

KBagpaTudHas GyHKIWs, napadoiia, TUIepooa.
Hcnoab3oBaTth rpaukM Jisi ONpeneaeHusi CBOMCTB,
TPOIIECCOB M 3aBHCHUMOCTEH, IUIsI pemIeHUs] 3aaad U3
IpYruxX Yy4IeOHBIX TPEeIMETOB H pPEealTbHON >KU3HU,
MOAEeJMPOBATHL C IIOMOIIBIO TIpadUKOB pealbHbIE
MPOLECCHI U SIBICHUSI.

BeIipaxkaTthb dopmyaamu 3aBHCUMOCTH MEXTY
BEJIMYMHAMU

IIpu pazpaboTke padboueil mporpaMMbl B TEMAaTHYECKOM IJIAHUPOBAHUU JOJKHBI
OBITH  y4YT€HBl  BO3MOX>XHOCTH  MCIIOJIb30BaHMUSI  JJIEKTPOHHBIX  (IUPPOBBIX)
00pa30BaTEJIbHBIX PECYPCOB, SIBISIIOIMIUXCS Y4YeOHO-METOJMYECKHMH MaTepualiaMu
(MyJIbTUMEIUNHBIE TPOrPaMMBbl, 3JIEKTPOHHbIE YUEOHUKHU U 3aJaYHUKH, DJIEKTPOHHBIE
OMONMMOTEeKH, BUPTyaJIbHbIE Ja0bOpaTOpUH, WIPOBBIC IMPOrpPaMMBbl, KOJUICKIIUU
HU(PPOBBIX 00pa30BaTEJILHBIX PECYpPCOB), HWCIOJbB3YEMBIMHU JJIsI OOydYeHHs WU
BOCHUTAHUS PA3JIMUHBIX TPYIIl IIOJb30BaTEJIEN, MPEIACTABICHHBIMU B DJIEKTPOHHOM
(mudpoBoM) BUE U peaTu3yIOmMUMU guaakTudeckue BosMoxxHoctu MUKT, conepxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEJIbCTBY 00 oOpa3oBaHUU
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PABOYASl TTPOT'PAMMA YYEBHOIO KYPCA «TEOMETPUSA». 7 9 KITACChI

LEJN U3YYEHNA YYEBHOI'O KYPCA

«MaremMaTuKy y>k€ 3aT€M Y4YWUTh HAJ0, YTO OHA yM B IMOPSAJOK IPUBOIUTY,
— IIMcCaJl BEJIMKWN pycCKuil ydyeHbld Muxawmn BacuiaseBuu Jlomonocos. M1 B 3TOM
COCTOMT OJHA W3 JBYX Lened oOydyeHHUs] IeOMeTpUH KaK COCTaBHOM YacTu
MaTeMaTUKUM B IIKOoJe. OTOW 1€l COOTBETCTBYET JlOKas3aTesjbHasl JIMHUSA
npenojaBaHusi reomeTpuu. Ciieys NpeacTaBI€HHONH padoyelt mporpaMMe, HauuHasi ¢
CeIbMOro KJjacca Ha YpOKax TeoOMEeTpHuHU OOydaromuiics y4YuTCsI NPOBOIAHUTH
JIOKa3aTelNbHBIE PACCYXIOECHUSI, CTPOUTH JIOTUYECKHUE YMO3AKIIOUCHUS, JOKA3bIBaTh
UCTUHHBIE YTBEP)KJAEHUSI U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, [POBOJIUTH
paccyXaeHuss  «OT  [POTHBHOI'O»,  OTJUYaTh CBOMCTBAa OT  HPHU3HAKOB,
(popmynupoBate o0OpaTHbIE YTBEP)KIACHHUS. YUYEHUK, OBJIAQJCBIINI HCKYCCTBOM
paccyxaaTb, OyJeT HPUMEHSThEro U B OKpy»xarouied xu3Hu. Kak nucan reomerp u
neparor Hropes ®@enoposuu IlllapbiruH, <«JIFOABMH, HNOHUMAIOLIMMH, YTO TaKOE
J10Ka3aTeJIbCTBO, TPYJHO M JaX€ HEBO3MOKHO MaHMMYyJIMpoBaTh». M1 B3TOM cocTouT
BA)KHOE BOCIIMTATEJIBHOE 3HA4YCHHUE HW3YYEHUsT T€OMETPUH, HpUCYyLIee HNMEHHO
OTE€YECTBEHHOW MaTeMaTH4eCKOM IIKoJie. BmMecre ¢ TemM aBTOpPbI HNPOrpaMMBbl
OpeaoCTEPEratoT YUYMUTENsl OT H3JIMIIHEro QopmanusmMa, OCOOEHHO B OTHOLICHUU
HayaJl 1 OCHOBaHuM reomerpun. dpannysckuii maremaruk JKan JlpetoHHEe mo 3tomy
MOBOJ1y BbICKa3ayicsl Tak: «HUTO KacaeTcsl IeJIMKAaTHOM NPOOJIEeMbl BBEJICHUS KaKCHOMY,
TO MHE KaKeTCsl, UTO Ha IEPBBIX IMOpax HYXXHO BOOOINe H30eratb NpOU3HOCUTH
caMO 3TO ciaoBO. C Opyroil ’ke€ CTOPOHBI, HE CJEAyeT YIIyCKaTb HH OJHOU
BO3MOXXHOCTU JaBaTh IMPUMEPbI JIOTMYECKUX 3aKJIIOYEHUN, KOTOphIE KyJda B
OoJibllIei Mepe, UeM HJies aKCHUOM, SIBJISIFOTCS UCTUHHBIMH U €IUHCTBEHHBIMU

JIBUTATEJISIMHA MaTEMaTUYE€CKOI'O MBIIIIJICHUS.

BTopoii wnenpro HU3ydeHHsT I'€OMETPHUHU SIBJISIETCA HCHOJB30BaHUE €€ Kak
UHCTPYMEHTa NpU PEIIEHUM KaK MaTeMaTHYEeCKHX, TaK W NPAaKTHYECKHX 3ajad,
BCTPEYAIOIIMXCS B peaJibHOU >KM3HU. OKOHYMBIINU KypC I€OMETPUM LIKOJIBHUK
JIOJ>KEH OBITh B COCTOSIHUU OMNPEEINTh T€OMETPUUECKYIO (PUTrypy, onucaTh CJIOBaMu
JIAaHHBINM 4epTEX WM PUCYHOK, HAWTH IUIONIaAb 3€MEJIBHOTIO y4acTKa, pacCYUTaTh
HEOOXO0IMMYIO JJIMHY OITOBOJOKOHHOIO Kabens min TpeOyemble pa3Mepbl rapaxa
JUIsT aBTOMOOWJIsI. DTOMY COOTBETCTBYET BTOpasi, BBIYHUCIMUTEIbHAs JIMHUS B
U3y4YE€HUU T€OMETPHUHU B LIKOJIE. JlaHHass mpakTUYecKas JUHHUS SIBJISETCSI HE MEHEE
BaXkHOU, yeM nepBas. Emé Ilnaton npeanuceiBai, 4ToObl «rpaxaaHe [IpekpacHoro
ropojga HU B KOEM CJIyya€ HE OCTaBJISLUIM T'€OMETPUIO, BEJb HEMAaJOBaXXHO Ja)Kke
noOoYyHoe €€ MPUMEHEHUE — B BOCHHOM JIeJIe Ja, BOPOYEM, U BO BCE€X HayKax — JJIs
JIy4dIIero UX YCBOEHHUS: Mbl B€Jb 3HAaeM, Kakas OECKOHEYHas pa3HHulla CYIIECTBYET
MEXKIY YEJIOBEKOM IIPUYACTHBIM K T€OMETPHUHN U HENIPUYACTHBIM». J[JI1 5 TOr0o yuuTeto
pEeKOMEHAyeTCsl NoA0MpaTh 3aJayl NPAKTHUYECKOro XapakTepa /sl pacCMaTpUBAEMbIX
TEM, YYWUTb JE€T€H CTPOUTH MaTEMaTUYECKHE MOJICJIM PEAJbHBIX KU3HEHHBIX
CUTyalrii, TIPOBOJAMUTH BBIYMCIIEHUS W OLEHUBATh aJICKBaTHOCTh HOJYYEHHOTO
pe3ynbrata. KpaliHe Ba)XHO NMOAYEPKUBATH CBSI3M '€OMETPHUHU C JAPYTHUMH HpPEIMETaMHU,
MOTHUBUPOBATh HCHOJIb30BaTh OIPEACICHUS] T€OMETpUYECKUX GUTyp U TOHSATHUH,
JIEMOHCTPUPOBAThH IIPUMEHEHHE MOJIYUYEHHBIX YMEHUI B (PU3HUKE U TEXHUKE. DTHU CBS3HU
Haubosee sApKo BUAHBI B TeMaxX «Bektope», « Tpuronomerpuyeckue COOTHOILICHUS»,
«Metona koopauHat»u «Teopema Iludaropa».

B 3akmrouenue couuiéMcsi Ha BEJIMKOTO MareMaTtuka u actpoHoma HMoranna
Kennepa, 4to6bl emE pa3 NOAYEPKHYTh M MeETalpeIMETHOE, M BOCHUTATEIbHOE
3HayeHue reomerpum: ‘“Geometria una et aeterna est in mente Dei refulgens: cuius
consortium hominibustributum inter causas est, cur homo sit imago Dei”!.

MECTO YUEBHOI'O KYPCA B YYEBHOM IIJTAHE
CormacHo ydeOHOMY mJlaHy B 7—9 Kkjaccax wu3y4daeTcss Yy4deOHbIM Kypc
«l'eomeTpusi», KOTOPBIM BKJIIOYAET CJEAYIOIIME OCHOBHBIC pa3Jieiibl COAECPKAHUS:
«I"eomerpuueckue GUTYpPBI U UX CBOUCTBa,
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«3MepeHrne reoOMeTpUYEeCKUX BEIIUUYUH», a Takke «JlekapTOBBI KOOPJAHUHATHI
Ha IUIOCKOCTH», «BekTopel», «J/IBwkeHus 1uiockoctin» ©W  «IIpeoOpa3oBaHUs
OO0 .

V4aeOHbIM TUIaH OpeycMaTpuBacT M3YUYCHHE I'eOMETPpUH Ha 0a30BOM YPOBHE,
UCXO/s U3 HEe MeHee 68 ydeOHBIX 4acOB B y4eOHOM rojIy, BCETO 3a TPHU I'ojia OOyUICHUS

— He MeHee 204 yacos.
! T'eomerpusi enuua m BeuHa, oHa GiuncTaer B Bokbem mayxe. Halma mpuyacTHOCTH K Heil CIIY’)KUT OJHUM U3
OCHOBaHHU, I10 KOTOPBIM YEJIOBEK JOJDKEH ObITh 06pazom boxxbum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm)

COAEPXAHUME YYEBHOI'O KYPCA (I10 'OJIAM ObYUEHU )
7 KJ1ace

Hauanenable nonsitua reomerpun. Todka, npsiMas, OTPE30K, JIyd. YTroy. Buasl
yrinoB. BeprukanbHble M CMEXHbIe yrubl. buccekrpuca yrina. Jlomanas,
MHOTI'OYTOJIbHUK. [lapannenbHOCTh U NEPIEHAUKYIISIPHOCTD MPSIMBbIX.

Cummetpuunsble ¢purypsl. OCHOBHBIE CBOMCTBa oceBOM cummerpuu. [Ipumepst
CHUMMETPHUHU B OKPY>KAKOLIIEM MHUpE.

OCHOBHBIE IIOCTPOEHUsI C MNOMOIIBIO HUPKYJIA W JUHEHUKH. TpeyroJibHUK.
Bricora, meauana, GuccekTpuca, UX CBOMCTBA.

PaBHOOenApeHHBIIT ©W  pPaBHOCTOPOHHUM  TPEYTrOJIbHUKH. HepaBeHnctBo
TpPEyroOJIbHUKA.

CpoiicTBa W OpHU3HAKU paBHOOEAPEHHOro TpeyroabHuka. Ilpuznaku
paBeHCTBA TPEYTOJIBHUKOB.

CpolicTBa W OpU3HAKW  HOapauiedbHbIX Opsimbix. CymMma  yrJioB
TpeyrojbHUKa. BHeHME yriibl TpeyrojlbHUKA.

IIpsimoyrosapHbIii  TpeyrojbHUK. CBOHWCTBO MeAMaHbl IPAMOYTOJIBHOI'O
TpEyroJbHUKA, TIPOBEAEHHON K runorteHys3e. [Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
TPEYroJabHUKOB. IIpsiMOYyronbHbIN TpEyTroJbHUK € yriioM B 30°.

HepaBeHcTBa B reoMeTprH: HEPABEHCTBO TPEYTrOJBHUKA, HEPABEHCTBO O
JIIMHE JIOMaHOM, TeopemMa O OOJIbIIEeM yrjie U OoJIbIIel CTOPOHE TPEeyroJibHUKA.
IleprieBAUKYJISAp ¥ HAKJIOHHAs.

I'eomerpnueckoe wmecto TOYek. buccexkrpuca yrima U CepeaUMHHBINA
MEPHECHANKYJISIP K OTPE3KY KaK Fr€OMETPUYECKHNE MECTa TOUEK.

OKpy>XHOCTb W Kpyr, XOopaa W JauaMeTp, HX cBoMcTBa. B3aumnoe
pacrnoJyio)KEHUE OKPYKHOCTH U npsimoiri. KacarenbHast U cekylasi K OKPY>KHOCTH.
OKpy>XKHOCTb, BIIMCaHHas1 B YyroJj. BnucanHass HW OIHMCaHHAas OKPY>KHOCTH
TPEeyTrOJIbHUKA.

8 KJjace

YetpipéxyronbHUKH. [lapamienorpamMmm, ero npu3Haku U cBoMcTBa. HacTHbie
cllyyad TmapajujieJIorpaMMOB (OPSIMOYTOJBHHUK, poMO, KBaapar), HUX IPU3HAKU H
cBoiictBa. Tpameuusi, paBHOOOKass Tpamneuusi, €€ CcBoOWcTBa W HNPU3HAKH.
IIpsimoyronpHasi Tparneuus.

Meton yaBoenuss Mmeauansbl. lleHTpanbHass cummerpus. Teopema daneca u
TEOpeEMa O NPONOPLHOHAIBHBIX OTPE3KaX.

CpenHue JTUHUN TPEYTOJBbHUKA U Tpanenuu. LleHTp macc TpeyrojpHHUKA.

I[TonoOue TpeyroabHUKOB, Kod(pduument mnoxodbus. IlpusHaku mnoxo6HUs
TpeyrojabHUKOB. [IpuMeHenne nogo0us pu pelIeHUU NPaAaKTUYECKUX 3aJ1a4.

CgroiicTBa miomanaeii reomerpuyueckux ¢uryp. Popmynasl sl TLIOIIATHA
TpeyrojbHHKA, Mapajuiegorpamma, pomoOa u Tpaneuuu. OTHOLIEHHE IUJIoIaaeH
nmoa00OHBIX pUryp.

Brruncinenune miomaaeil TpEeyroJbHUKOB M MHOIOYIOJIBHUKOB Ha KJIETYATOH
Oymare.

Teopema Iludgaropa. Ilpumenenume Tteopemnl Iludaropa mnpum penieHuHn
NPAKTUYECKUX 3a/a4.

CuHyC, KOCHHYC, TaHI'€HC OCTpOro Yyrja MOpsIMOYTOJbHOIO TpPEYTroJbHUKA.
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OCHOBHOE TPUTOHOMETPHYECKOE TOXKJISCTBO. TpuUronomerpuieckue (pyHKIIMHU YTJIOB B
30°, 45° n 60°.

BrnimcanHble W LEHTpaJbHBIE YIJIBI, YIOJI MEXAY KacaTe€JIbHOU H XOPIOM.
Yriael  Mexay — XopaaMHM M CeKylluMH. BrnmcaHHble U ONMCaHHBIC
4eThIPEXYTOJIBHUKU. B3auMHOe pacnosioxkeHue AByX OKpyskHocteld. Kacanue
OKpy»)HocTel. O0mue KacaTelbHble K JBYMOKPY>KHOCTSIM.

9 kaacce

Cunyc, kocuHyc, TaHreHc yriioB ot 0 1o 180°. OcCHOBHOE TPUTOHOMETPHUUYECKOE
TOXKeCTBO. POPMYJIbI IPUBEACHUS.

Pemienne tpeyroipHukoB. Teopema KOCHMHYCOB M Te€OopeMa CHUHYCOB. PenieHue
MPAKTUYECKHUX 3a7a4 C UCIOJIB30BAHUEM TEOPEMBIKOCUHYCOB U TEOPEMBI CUHYCOB.

IIpeoOpazoBanne nomgoous. [lonodre COOTBETCTBEHHBIX JIEMEHTOB.

TeopemMa 0 IPOU3BENECHNN OTPE3KOB XOPJl, TEOPEMBI O IPOU3BEACHUN OTPE3KOB
CEeKyIlMX, TEOpEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, mimHa  (MOAyJb)  BEKTOpa, COHAIpaBJIEHHbIE  BEKTOPBHI,
HPOTUBOIIOJIOXXHO HalpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB, PaBEHCTBO
BEKTOpPOB, OIl€pallMu HaJ BeKTopamu. PasjoxeHne BeKTopa IO JBYM
HEeKoJUIMHeapHbIM BekTopaM. KoopauHaTtel BekTOpa. CKajJsipHOE ITPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE JI1 HAXOXKIACHUS JJIMH U yIJIOB.

JlekapTOoBbl KOOpAWHATHI HA INIOCKOCTH. Y PAaBHEHUS IIPAMOUN U OKPY>KHOCTH
B KOOpAMHATax, II€PECECYEHUE OKPY>KHOCTEU U NPsAMBIX. MeToa KOOpAWHAT U €ro
PpUMEHEHHE.

IIpaBunbHbIE MHOrOyronbHuUkKHu. JlnuHa okpykHOcTH. I'pagycHasiu pagunaHHas
Mepa YyrJia, BBIYMCIEHHE JUIMH Ay OKpyXHocrtei. Ilnmomans kpyra, cekropa,
CEerMeHTa.

JIBM>KeHUsI IIJIOCKOCTU W BHYTPEHHHE CHUMMETpUM GUTyp (dPIeMeHTapHbIe
npeactasyienus). [lapannensnsiii nepenoc. IToBopoT.
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IIJIAHUPYEMEIE TIPEJMETHEIE PE3YJIbTATBI OCBOEHUS PABOYEN ITPOI'PAMMBI
KYPCA (IIO0 TOAAM OBYYEHUA)

OcBoenue yueOHOro Kypca «l'eomerpusi» Ha ypOBHE OCHOBHOT'O OOIIEro
oOpa3oBaHHUsl JOJDKHO oOOecneuyuBaTh JIOCTHDKEHME CIHEAYIOIIMX  IIPEIMETHBIX
00pa30BaTEJILHBIX PE3yJIbTATOB:

7 knace

— Pacno3naBaTh H3yde€HHbIE TIeOMETpHUYECKHUE (UIYphl, OIPEACISATh HUX
B3aMMHOE pPAaCHOJIOKEHHE, H300pakaTh TreoMeTpudeckue (Uryphl; BBINOJIHSITH
4epTEKU 110 YCJIOBHUIO 3a7adyd. M3MepsATs JUHEMHBIE M YIJIOBbIE BEJIMYWHBL. Pemarts
3a/1auM Ha BBIYUCIIEHUE JIJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

— Jenate rpyOyr0 OLIEHKY JMHEWUHBIX U YIJIOBBIX BEJIHMYHUH IIPEIMETOB B
peasbHON >KHU3HM, pa3MEpOB IIPUPOJAHBIX OOBEKTOB. Pa3znnuare pasmepbl 3THX
OOBEKTOB IO MOPSAKY BEJIMYUHBI.

— CTpouTh 4epTEkKU K TEOMETPUUECKUM 3a/ladaM.

— ITonb3oBaTbCcs NpHU3HAKaMH pPaBEHCTBA TPEYIOJbHUKOB, MCIIOJIb30BaTh
MNPU3HAKU U CBOICTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MIPU PEILIEHUH 3a/a4.

— IIpoBoauTse JIOTUYECKHE paccyKaeHus c HUCIIOJIb30BaHUEM
r€OMETPUUYECKHUX TEOPEM.

— ITonb3oBaThCs NpHU3HAKaAMU PABEHCTBA MPSIMOYIOJbHBIX TPEYTrOJIbHUKOB,
CBOMCTBOM Me€JHaHbl, IPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYIrOJIbHUKA, B
pelIeHNN T€OMETPUYECKUX 3a0aY.

— OnpenesnsaTh NapayieIbHOCTh MOPSIMBIX C IOMOIIBIO YIJIOB, KOTOpBIE
oOpa3zyer ¢ HUMH cekyuas. OnpenensaTs NapajuIeIbHOCTh HOPSIMBIX C HOMOIIBIO
PaBEHCTBA PACCTOSIHUU OT TOYEK OJHOU IIPSIMOM 10 TOYEK APYTrOU NPSIMOM.

— Pemate 3agaun Ha kjietuaTtoil Oymare.

— I[IpoBOAUTE BBIYMCICHUS U HAXOJAUTH YUCIJIOBbIE U OyKBEHHBbIE 3HAUECHUS
YTJIOB B T€EOMETPUUYECKUX 3aJadax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOI'OYTOJIbHUKOB, CBOWCTB YyIJIOB, OOpa30BaHHBIX IIpU TMEpPECEUYEeHUH [BYX
napajjieJIbHbIX MOPsIMBIX cekylled. Pemiate mnpakTuueckue 3agadyu Ha HaXOXKIEHHE
YTJIOB.

— Bnanere moHsITHEM I€OMETPUUYECKOIO MECTa TOYEK. Y METh ONPEICIIsTh
OHuCCEeKTpUCY yIJla U CEPEAMHHBII NEePHEeHAUKYJSAP K OTPE3Ky KaK IN€OMeTpHUYECKHe
MECTa TOYEK.

— DopMynMpoBaTh ONPEAEICHUS] OKPY>XHOCTH M Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, IIOJIb30BATHCS MX CBOMCTBAMH. YMETh HNPHUMEHSITh 3TH CBOMCTBAa IIPHU
peleHnu 3aad.

— Bnaneres moHsiTHEM ONMCAHHOW OKOJIO TPEYTOJIBHUKA OKPY>KHOCTH, YMETh
HaxoauTh €€ ueHTp. llonb3oBaTtbes ¢dakTaMU O TOM, YTO OHCCEKTPHCHI YIJIOB
TPEYIrOJbHHUKA IIEPECEKAI0TCsI B OJHOM TOYKE, U O TOM, YTO CEpEIUHHBIC
HePHNEeHIUKYJIISIPbl K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCSI B OJTHOM TOUKE.

— Bnaners nmoHsiTuemM kacaTelIbHON K OKPY>KHOCTH, OJIb30BAaThHCSI TEOPEMOI
O MEPHEHAUKYJIIPHOCTH KacaTEeJIbHON U paauyca, NPOBEAEHHOTO K TOUKE KaCaHUsI.

— ITonp3oBaTbCs  OPOCTEHINMMU  TIE€OMETPUYECKMMH  HEPaBEHCTBaMH,
HNOHUMATh UX MPAKTUYECKUH CMBICII.

— IIpoBoAUTH, OCHOBHBIE T€OMETPUYECKHE IIOCTPOCHHUSI C IMOMOIIBIO
HUPKYJISI U JTUHEUKH.

8 KJ1ace

— PacriozHaBaTh OCHOBHBIE BUJbI YETHIPEXYTOJIBHUKOB, HX DSJIE€MEHTHI,
MOJIB30BaThHCSI X CBOMCTBAMHU IPU PEUIEHNH I'€OMETPUYECKHUX 3a0ad.

— IlpuMensaTs cBOMCTBA TOYUKM IIEPECEUEHUsT MEOWaH TpPEyrojJbHHUKaA
(meHTpa Macc) B peIIeHUH 3aj1ad.

— Bnagere mnoHsTHEM CpeaHEW JMHHAM TPEYTrOJIbHMKA W Tpaneuuw,
OPUMEHATh HMX CBOMCTBA NPH PELUICHUH TIeoMeTpudecKux 3anad. Ilomp3oBaTtbes
TeopeMoil dajieca U TEOPEMOIl O MPONMOPLUOHAIBHBIX OTPE3KaxX, NPUMEHATh UX IS
pelIeHUs IPaKTUYECKUX 3aa4.
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— IIpumensTe  nNpuU3HAKU  NOAOOMSA  TPEYrOJBHUKOB B PEIICHUM
reoMeTpUYECKUX 3ajad.

— ITonp3oBaThest Teopemoi I[lugaropa ajsi perieHusi T€OMETPUUYECKUX U
OpakTU4YecKuXx 3anad. CTpOUTh MAaTEMAaTHYECKYIO MOJCIIb B IIPAaKTHUYECKHUX 3ajadax,
CaMOCTOSITEJIBHO JIeJIaTh YEPTEXK U HAXOJAUTHh COOTBETCTBYIOIIUE JUITUHBI.

— Bnanere noHsATHAMH CHHyca, KOCHMHYCAa M TaHI'€HCAa OCTpPOIro yrija
OpsIMOYIOJIBHOIO TpeyrojbHuKa. Ilosp30Barbcsd ATUMH NOHATHSIMHU JJIs1 PELICHUS
OPAKTUYECKUX 3a7ad.

— Beruncnsare  (pa3MuHBIMM - cOocoOaMu) IUIOIIAJb TPEYrOJIbHUKA |
IUIOIIAA MHOTOYI'OJIBHBIX (Uryp (IOJIB3YsICh, T'Zle HEOOXOIMMO, KaJIbKYJIATOPOM).
IIpuMeHsTh TOyYE€HHbIE YMEHHS B IIPAKTUYECKUX 3aJa4ax.

— Bnanerer NoHATUSIMM BIIMCAHHOTO WU LEHTPAJIBHOI'O yIJA, UCIIOJIb30BaTh
TEOpPEMbI O BIIMCAHHBIX yIJlaX, yIjlaxX MEXIy XopJaMH (CEeKyIIHUMH) U yIjie MEXIy
KacaTeJIbHOU U XOPJ0U IIPU PELICHUU I'€OMETPUUECKUX 3a/1a4.

— Bnanerr mnoOHATHMEM  OMNHWCAHHOIO  YETBIPEXYTOJIBHUKA, IIPUMEHSITH
CBOMCTBA ONMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a/1a4.

— IIpuMenaATs  NOJIydeHHBIE  3HAHWSI HA  OPAaKTUKE —  CTPOMTH
MaTeMaTUYECKUE MOJAEIHU JUIS 3a/lad peaibHOM KHU3HU U IIPOBOAUTH COOTBETCTBYIOIIUE
BBIYMCJIEHUSI C NPUMEHEHHEM IoJ00HsI M TPUTOHOMETPHUH (II0JB3YySCh, TIe
HEOOXO0JIMMO, KAJIBKYJISITOPOM).

9 KJIace

— 3HaTh TPUTOHOMETpHUUECKHE (PYHKIHUH OCTPBIX YIJIOB, HAaXOIUTh C HX
MOMOIIBIO  pPa3JIMUHbIC BJIEMEHTHl IIPSIMOYI'OJILHOIO TPEYTroJibHUKa («pelIeHue
OpPsIMOYTOJIBHBIX TPEYTrOoJIbHUKOB»). HaxoauTes (Cc moMoIIbl0 KaJbKyJISITOpPA) JUIMHBI U
YIJIBI 1711 HETAaOJIMYHBIX 3HAaYCHUH.

— ITonb3oBaTbCs dbopmynamu IIPUBENECHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM  TOXKJIECTBOM  JJIsI HAXO’XKJAEHUSI COOTHOIIEHHUN  MEeXIy
TPUTOHOMETPUYECKUMHU BEJIMYNHAMU.

— Hcnone30BaTh TEOpPEMBI CHHYCOB M KOCHHYCOB /Ul HaXOXKICHUS
pa3IMYHBIX BJIEMEHTOB TPEYTrOJIbHUKA («PELICHUE TPEYTrOJIbHUKOB»), NPUMEHSITh HX
pU PEIIEHUN T€OMETPUUECKUX 3a7a4.

— Bnaners noHATHAMH nOpeoOpa3oBaHUsT MOJI00UsI, COOTBETCTBEHHBIX
a7eMeHTOB NoAao0HbIX ¢uryp. Ilomp3oBaThcsi cBoOMCTBAMU TI0JI00UST TIPOU3BOJIBHBIX
(uryp, ymeThb BBIYUCIIATH JUIMHBI U HaXOJAMUTh YIJibl Y NMOAOOHBIX (uryp. Ilpumensats
CBOMCTBA MOJIOOUSI B MPAKTUUECKUX 3ajJladyax. Y METh NPUBOJAUTH NIPUMEPHI ITOJTOOHBIX
(uryp B okpy’karoliemM Mupe.

— ITonb30oBaTbCcss TEOpeMaMuM O MPOU3BEICHUHU OTPE3KOB XOpJZ, O
OPOU3BEJICHUU OTPE3KOB CEKYIINUX, O KBaJpaTe KacaTeJIbHOM.

— ITonb3oBaThCsl BEKTOpaMU, HOHUMATh UX T€OMETPHUUYECKUIN U (PU3UUECKUN
CMBICJI, IPUMEHSTh UX B PEIICHUHU I€OMETPHUUECKUX U (pusmueckux 3anad. [IpumensaTs
CKaJIIPHOE NPOM3BEACHUE BEKTOPOB JIJII HAXOXKJICHUS IUIUH U yYTJIOB.

— ITonb3oBaTbCsi METOZOM KOOPJMHAT Ha IJIOCKOCTH, INPHUMEHSITH €ro B
pEelIeHNN TEOMETPUYECKUX U NMTPAKTUYECKUX 3a7ad4.

— Bnaners MOHATHUSIMHA MPaBUJIBHOI'O MHOTI'OYTI'OJIbHUKA, JUIAHBI
OKPY>KHOCTH, JJIUHBI Iy OKPY>KHOCTH U PaJMaHHONW MEphl yrja, yMeTh BBIYHUCIISTH
IIoIalb Kpyra u ero dacred. lIpuMeHsTh NoJlydeHHbIE YMEHHS B IIPAaKTHUYECKHUX
3a/1a4ax.

— Haxomute ocu (M LEHTPHI) CUMMETPUN (PUTYDP, TIPUMEHSITh ABUKCHUS
IJIOCKOCTH B IIPOCTEUIINX CIIyYdasiX.

— IlpumMensaTs mNOJIydeHHBIE 3HAHWSI HA  OpPAaKTHUKE —  CTPOUTH
MAaTEMAaTHYECKUE MOJEIHN U1 3a11a4 peaIbHON KU3HU U IIPOBOAUTH COOTBETCTBYIOIIINAE
BBIYMCJICHUS C IIPUMEHEHUEM MOJI00USI U TPUTOHOMETPUUECKUX (PYHKIMH (TTOIb3YSCh,
rae HeoOXOMMO, KaJTbKYJIITOPOM).
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TEMATHWYECKOE TIJIAHUPOBAHUE YYEBHOI'O KYPCA(IIO TOAAM OBYUYEHMU )
7 KJjacc (He MmeHee 68 4)

Haspanmue paszgena
(Tembl) Kypca
(4uca0 yacoB

OcHOBHOE coaep:kaHue

OcHoBHBIE BH/IBI 1eSITEJILHOCTH 00y4aloIMXCsl

IIpocreiimue
reoMeTpuyecKHe
¢urypet m  ux
cBoiicTBA.
HN3mepenue
reoMeTpHYecKHx
BeJIMYHH

(14 )

IIpocreiimue T€OMETPHUYECKHUE
OOBEKTBHI: TOYKH, npsiMbIe,
JyYd W YTIIbl, MHOTOYTOJILHHUK,
JoMaHasl.

CMeXHBIE W BEPTHUKAJIBbHbBIC
yrael. Pabora ¢ mpoctedmumu
gepTekaMH. M3mepenne
JTMHEHHBIX u YTJIIOBBIX
BEJINYHH, BBIYHCIICHUEC

OTPE3KOB H YTJIOB.
ITepumerp u miomans Guryp, co-

®opmMy/IMPOBAaThL OCHOBHBIC IOHSTUS U OIPEICIICHUSL.
Pacno3HaBaTh HU3y4YeHHBIE Te€OMETpHUUYECKHE (DUTYPHI,
onpeaeasiTb UX B3aUMHOE PACIIOJIOKEHHE,

BBINMOJIHATH UePTEX MO YCIOBUIO 3aJaUH.

IIpoBoauTh NpoCcTENIINE TOCTPOEHUS C TOMOUIBIO
LMPKYJIS U JIMHEHKH.

HsmepsrTs JIMHEHHbIC u YTJIOBBIE
TeOMETPHYECKUX U NMTPAKTHIESCKUX OOBEKTOB.
OmnpeaenasiTh «HAa TJIa3» pa3Mephbl PealbHBIX OOBEKTOB,
NMPOBOANTH I'PYyOYyIO OIEHKY UX Pa3MepOB.

PemaThk 3ama4yn Ha BBIYMCIICHHUE IJIMH OTPE3KOB U

BCJINYHUHBI

TaBJICHHBIX U3 | BEJIMYMH YIJIOB.
OPSMOYTOJIBHUKOB Pemrath  3azaun Ha  B3aMMHOE  PACIOJIOKCHHE
TeOMETPUYCCKUX QUTYDP.
IIpoBoauTs  KIacCHPUKAIUIO  YIJIOB,  BBIYHCIATH
JIMHEHHBIE W yIJIOBBIE  BEJIWYHMHEI, HPOBOAHMTH
HEOOXOMMBIC J10Ka3aTeJIbHbIC PaCCy>XICHHUS.
3HAKOMHUTBCSI ¢ HCTOPHEl Pa3BUTHS T€OMETPHU
Tpeyronsuuku (22 | Ilonstue o paBHBIX | Pacnmo3zHaBaTh IIapbl paBHBIX TPEYTrOJBHUKOB Ha
) TPEYroJbHUKAX ¢ TEPBUYHBIE | TOTOBBIX YepTexkax (C yKa3aHHEM MPU3HAKOB).
MIPEICTABIICHUS o paBHBIX | BbIBOAMTH cCileACTBUS (PABEHCTB COOTBETCTBYIOIIMX
(kOHTpy HTHBIX) (urypax. Tpwu | PJIEMEHTOB) U3 PaBEHCTB TPEYTOJIHHHUKOB.
pu3HaKa paBeHcTBa | @OPMYJIHPOBATH OIIpElIeTICHUS: OCTPOYTOJIBHOTO,
TPEYTrOJIbHUKOB. TYIOYTOJIBHOTO, MPSMOYTOJIBHOTO, PaBHOOSIPEHHOTO,
IIpu3naku paBeHCTBa | PaBHOCTOPOHHETO TPEyrOJIbHUKOB; OHMCCEKTPUCHI,
OPSAMOYTOJBHBIX TPEYTOJIBHUKOB. | BBICOTBI, ~ MEIHAHBl  TPEYTrOJbHUKA;  CEPEIMHHOIO
CBolicTBO MEJUaHbl | MEPHSHAUKYJIIpa OTPE3Ka; IEPUMETPATPEYTOJIbHUKA.
MPSIMOYT'OJILHOT'O TPEYTOJIbHUKA. DopMyIHPOBATH cBoOlicTBa u MIPU3HAKH
PaBHOOEenpeHHbBIC U | paBHOOCIPEHHOTO TPEYTOJIbHHKA.
PaBHOCTOPOHHHE TpEyrojbHUKH. | CTPOUTH dYepTekd, pelmaTb 3aJa4yd ¢ I[IOMOUIbIO
ITpu3Haku 151 CBOMCTBa | HaXOXXJASHUs PaBHBIX TPEYTrOJIbLHUKOB.
paBHOOenpeHHOTO TpeyrojbHuKa. | [IpMMeHsITH TIpU3HAKKM PaBEHCTBA IPSIMOYTOJIBHBIX
IIporus Oonbei CTOPOHEI | TPEYrOJILHUKOB B 3ajadax.

TPEYroJbHUKA JISKHUT OOJIBIIUHN
yroia. Ilpocreiiine HepaBeHCTBa

B T€OMETpPHH. HepasencTBo
TpEeyrojabHHUKA. HepasencTBo
JIOMaHOIL.

IIpsiMmoyrosnpHBIH TPEyroJbHUK C
yrjiom B 30°.

HUcnoan3oBaTh nudpoBble pecypchl ISl HCCIeT0BAHMST
CBOMCTB M3y4aeMbIX (UTYP.
3HAKOMUTLCSI C HCTOPHUeil pa3BUTHS TEOMETPUU

IlepBoIe MOHSITUS o
JI0Ka3aTeJIbCTBaX B F'€OMETPUU
MMapanieabHble IlapannenpHble  OpsiMple, UX | POpMyJupOBaTh MOHATHE IAPAJUICIBHBIX MOPSIMBIX,
npsMble, cymMma | cBolicTBa, IlaThIii mocTynar | HAXOAMTH IPAKTUYECKUE HPUMEPBHI.
YIJIOB EBkmmma. Hakpect mexamue, | M3ydyaTts  cBoiicTBa  yriioB, OOpa3OBaHHBIX  IMpHU
TpeyroibHuka (14 | COOTBETCTBEHHBIE U | IepeceuyeHuu rnapasuiesIbHbIX NPsIMBIX CeKyIIeH.
q) OJIHOCTOPOHHUE yriel | [IpoBoauTh [0Ka3aTejbCTBA NAPAJICIBHOCTH  JIBYX
(oOpa3oBaHHBIE MpH | TIPSIMBIX C TIOMOIIBIO YIJIOB, OOpa3OBaHHBIX MPHU
nepeceYeHu napajjieIbHBIX | MEPECCUYCHUU ITUX MPSIMBIX TpeTheM MPSIMOIA.
OPSIMBIX CEKyIIeH). Berunciasarsb CyMMy YTIIOB TPEyroJIbHHUKA u
ITpu3nak IMapajIeIbHOCTH | MHOTOYTOJIbHHKA.
TIPSIMBIX qepes paBencTBo | HaxoauTh 4nciIoOBhIe M OyKBEHHBIE 3HAUCHHUS YIJIOB B

paccTosiHUl  OT TOYEK OJHOM
OpsIMOM 10 BTOPOM HPSIMOIA.
CymMMa yrJIOB TpEyrojJbHUKa U

TeOMETPUUIECKUX 3aJadax C HCIOJIb30BAHHEM TEOPEM O
CyMMe€ yTJIOB TPEYTOJIbHUKA ¥ MHOTOYTOJTbHHUKA.
3HAKOMUTBCS ¢ MCTOPHeill pa3BUTUS T€OMETPUU

MHOT'OYTI'OJIbHHUKA.
BHenHue yribl TpeyTroJibHUKa
OKpy:XHOCTB u | OKpy>XHOCTB, XOpAbl u | ®opMyJIMpOBaTh ONpPEAEJCHUs. OKPYKHOCTH, XOpJBL,
KpYT. AUaMeTpBbl, Hux CBOIiCcTBa. | AuaMeTpa U KacaTeIbHOH K OKpy>KHOCTU. M3ydaTh HX
I'eomerpuyeckue Kacarenpnass K  OKpy»KHOCTH. | CBOMCTBa, NPU3HAKU, CTPOUTHL deprexu. Mcciaenosars, B
NOCTPOeHUs OKpy>XHOCTb,  BIIMCAaHHasi B | TOM YHCIC HCHOJBb3Yd HH(POBBLIE pPecypChbl: OKPYXHOCTb,
(14 v) Yrod. IlonsaTue o I'MT, | BnMcaHHyl0 B yTIOJI; LIEHTP OKPY>KHOCTH, BIIMCAaHHOH B
MIPUMEHEHHUE B 3ajJa4ax. | yroil; paBEHCTBO OTPE3KOB KacaTeIbHbIX.
buccektpuca u  cepenunssblii | Ucnoabs3zoBats Meroa I'MT nis noka3aTenbCTBaTEOPEM O
NEePIESHANKY ISP KaK | MepeceyeHUn OHCCEeKTPUC YIJIOB TPEYTrolbHUKA U
reOMETPUYECKHUE MECTa TOYCK. CEpEeAUHHBIX NEPHECHIUKYIIPOB K CTOpOHaM
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Opr)KHO CTb, OITMCaHHas1 OKOJIO

TpeyrojpHuka ¢ 1nomoumpsio I'MT. OsaageBarnb

TpeyrojibHUKa. BrnucaHHass B | NOHATUAAMM BIMCAaHHOW WM OIMCAHHOM OKpPY>XHOCTEN
TPEYTrOJIBHUK OKPY>XHOCTb. TPEeyroabHUKA, HAXOJAUTh IIEHTPHITUX OKPYKHOCTEH.
ITpocreiimmue 3a1a4u Ha | Pemarh, OCHOBHBIE 3aJa4yd HAa INOCTPOeHHe: YTIa,
TOCTPOEHUE paBHOrO JAHHOMY; CEPEIUHHOIO MEePHEeHIUKYJIsIpa
JAHHOI'O OTpE3Ka; NPsIMOI, NPOXOAsIeH yepe3JaHHY O
TOYKY W  NEPHEHIAUKYISIPHOH  JaHHOW  HOpsAMOIi;
OMCCEeKTPUCHl JAHHOIO YyIJia; TPEYrOJIBHUKOB IO
Pa3IUYHBIM 3JI€MEHTaM.
3HAKOMUTBLCSI C MCTOPHeii pa3BUTUS T€OMETPUU
ITosTOpEHHue, IToBTOpEeHue u ob6oOmenne | Pemath 3agadyM Ha IOBTOPEHHUE, HINIIOCTPHUPYIOIIHE
00001IeHne OCHOBHBIX TTOHSITUM M METOHOB | CBSI3M MEXIY PAa3IUYHBIMU YaCTsIMU Kypca
3HAHUH Kypca 7 xiaacca
@
8 KJjacc (He meHee 68 u)
Ha3zBanne OcHOBHBIC BU/BI 1eTEIbHOCTH 00y4ar0INXCS
pa3aena (TemMbl) OcHOBHOe coep:kaHue
Kypca (4uciao
4acoB)
YeTbIpEXyroJbHU ITapannenorpamm, ero HN3o00paxars " HAXOJAMTh Ha yepTrexKax
ki (12 u) NpU3HAKU U cBoMcTBa. HacTHbBIC | 4YETHIPEXYTOJBHUKHM PAa3HbIX BHUJOB U HUX BJIEMEHTHI.
cly4dan napajuieorpaMMoB | @®opMyJHpOBaTh onpeeJIeHns: napasnienorpamMmma,
(IpsSIMOYTOIBHUK, pomO, | mpsiMOyrojpHHKa, poMOa, KBajapara, TpallellHH,
KBaZpaT), WX MpPU3HAKKU W | PaBHOOOKOHW Tpameuwu, MOPsSIMOYTOJIBHON TpamlenuH.
CBOICTBA. Tpanenus. Jloka3pIBaTh M HCHOJb30BATh NpPUH PelleHUH 3a4a4
PaBHOOOKass M TIpsIMOYTOJIBHASI | TIPU3HAKU u CBOMCTBa: mapasienorpaMma,
Tparemnuu. OpsIMOYTOJIBHUKA, pomOa, KBajpara, Tpameruw,
Y nBoeHnue MeIWaHBL. | pPaBHOOOKOH Tpamenuu, IPSIMOYTOJIBHOW TparenyH.

LlenTpanbHasicuMMeETpUs

IIpumMeHsSITH METOA YIBOCHUSI MEJIMAHbI TPEYTOJILHUKA.
HUcnonb3oBaTh MudGpoBbIC peCypPChI TSI UCCICIOBAHUS
CBOWCTB U3y4YaeMbIX (QUTYp.

3HAKOMHUTBCS ¢ UCTOPHEN pa3BUTHSI TEOMETPUU

Teopema ®Paieca
U TeopemMa o0

Teopema daneca u Teopema O
MIPOTIOPIIMOHAIBHBIX OTPE3KaX.

IIpoBoauTH, MOCTPOEHHSI C TIOMOIIBIO MUPKYJIS U
JUHEWKHU ¢ ucnoJib3oBaHue TeopeMmbl dDaneca u

NPONOPUHOHAIBH Cpenssist TUHUS TPEYTOIbHUKA. | TEOPEMBI O IPOMOPHIHOHAIBHBIX OTpe3KaX, CTPOUTH
bIX orpeskax, | Tpanenus, e€ cpenHssl JIMHUS. 4eTBEPTHIM MPONOPLUUOHAIBHBIN OTPE3OK.
noxoo- IIponopuuonansHble orpe3ku, | IIpoBoauThs OOKa3aTENLCTBO TOrO, UYTO MEIHUaHBI
HbIE MMOCTPOEHNE 4eTBEPTOro | TpPEyrojbHUKA MEpeceKaroTcsi B OJHOM Touke, U
TPeyroJabHHKH MPOMOPIUOHAIBEHOTO OTpE3Ka. HAaXOJUTH CBS3b C LIEHTPOM MACC, HAXOJAUTh OTHOIICHUE,
(15 v) CpoiicTBa  IeHTpa Macc B B KOTOPOM MEJMAHBI JIEJISITCS TOUKONU UX MepeceueHusl.
TPEyTrOoJIbHUKE. HaxoauTes 10M00HBIE TPEYTrOJbHUKH Ha TOTOBBIX
ITomoGuBIe TpeyrompHHUKH. Tpu | dYepTekax ¢ yKa3aHHEM COOTBETCTBYIOIIMX IPHU3HAKOB
npU3HaKa nonobust | momoous.
TpeyroiabHUKOB. [Ipaktnyeckoe | Pemars 3agaum  Ha 1OAOOHBIE TPEYTrOJIBHHUKH C
pUMEHEHUE MOMOIIBIO CAMOCTOSITEJIBHOIO OCTPOCHUS YepTeKel U
HaXO0JICHUsI MMOJOOHBIX TPEYrOJIbHHUKOB.
IIpoBoauTh  J0Ka3aTelbCTBA C  HCIOJH30BAaHUEM
MIPU3HAKOB MTOA00MS.
Jloka3pIBaTh TPH IIPHU3HAKA ITOJ0OMWSI TPEYT OJILHUKOB.
IIpuMeHsATHL TOJyYCHHBIE 3HAHWUS IIPU PEIICHUU
TE€OMETPUIECKUX M MPAKTHIECKUX 3ajad.
3HAKOMUTBCS ¢ MCTOPHell pa3BUTHsI T€OMETPUHU
Iliomann. [MTousstTue 006 oOwIeit Teopuwn OBjajeBaTh NMEPBUYHBIMH NPEICTABJIEHHAMH 00 OOIICH
Haxoxaenune TUIOLIAIH. Teopuu IUomaau (Mepsl), (POpPMYyJIUPOBATH CBOICTBa
njiomanaen Dopmynbl A1t TUTOMIAAH | IUIOMIAAH, BEISICHITH UX HATJISITHBIA CMBICII.
TPeyroJbHHKOB TpEeyroJIbHUKA, BeiBoauTh GOpMyIBl  IUIOMAAM  TapajjieraorpaMMa,
u napauienorpamma. OTHONICHHE | TPEYTrOJAbHHKA, Tpamelnuu w3 (QOpMyJbl IUIONIAIH
MHOI0YT0JIbHBIX mwIomianei  TPeyroJIbHUKOB C | IIPSIMOYTOJIbHHUKA (KBaJpaTa).
¢uryp. Maomaan | oGILMM OCHOBaHUEM W BrIBOAUTH dhopmyb IIJIOIIAIU BBIIYKJIOTO
noao0HbIX (uryp o0111ei BEICOTOM. YETBIPEXYTOJIbHUKA YEepe3 AUArOHAJIM U YIoOJl MEXIY
(14 v) Brruucnenue Ioage Humu. Haxoaures 1wiomaan GUryp, u300paxEHHBIX
CIIOKHBIX uryp gepes Ha KJIeT4yaTol Oymare, MCHOJIb30BaTh pa3bueHue Ha
pazbuenue Ha 4acTU U | 4YacTU U JOCTPOCHUE.
JOCTPOCHUE. Pa30uparh npuMepsbI UCIOJIb30BaHUsA BCIIOMOraTeJIbHOM
ITnomanu ¢uryp Ha kKiIeTdaTod | IUIOIIAAY JUISI PEIICHHS FT€OMETPUUIESCKUX 3a7ad.
Oymare. HaxoauTte mromanu momoOHBIX ¢(uryp. Berumeasars
ITnomann momo6HEIX  Quryp. IUTONIAJN PA3INYHBIX MHOTOYTOJIBHBIX(QHUTYP.

Brruncnenue miomanaei. 3agauu
C MOPAKTHYECKUM COICPIKAHHEM.

Pemrats 3amaum
coiep>)KaHUEM

Ha 1umomaab C I[IIPaKTUICCKHUM
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Pemenne 3amau ¢ nomouisro
MeToza BCIIOMOI'aTeJIbHOM
TUTOIIA TN
Teopema Teopema Iudaropa, eé Jloka3biBaTh TeopeMmy Iludaropa, Mcmoab30BaTh

Indaropa "
Havyaja

JIOKa3aTeJIbCTBO U NPHMCHEHHE.
Ob6patras Teopema [Indaropa.

e¢ B MIPAKTUICCKUX BBbIYUCIJIICHUMX. (I)OpMyJIl/IpOBaTb
OIpeaAcsICHUsT TPUTOHOMETPUUICCKUX (l)yHK]_II/Iﬁ ocTporo

TPUTOHOMETPHH OmnpenencHue yria, MPOBePsSITh UX KOPPEKTHOCTE.
10 v) TPUTOHOMETPUUYECKUX (QYHKIUNA | BBIBOAUTH TPHUTOHOMETPHYECKHE COOTHOIICHUS B
OCTpOTO yria, | MOpsIMOYTOJBHOM TPEYTOJbHHUKE.
TPUTOHOMETPUUECKHUE MccnenoBaTh COOTHOIIEHHUS MEXAY CTOPOHAMH B
COOTHOILICHUS B | TOPSMOYTOJBHBIX TPEYTOJbHUKAX C yriaamu B 45° um 45°;
OpPSIMOYTOJIBHOM TPEYTOJbHUKE. 30° u 60°.
OcHoBHOe TpuroHomerpudeckoe | Hemoans3oBaTs (QopMyIbl TpHBEISHHSI W OCHOBHOE
TOXJIECTBO. CoOOTHONICHUSI | TPUTOHOMETPHYECKOE TOXXIAECTBO JUISI HAXOXKICHHUS
MEX Ty CTOpOHAMU B | COOTHOLICHHUH MEXTy TPUTOHOMETPHICCKUMHU
NPSIMOYTOJIBHBIX TPEYrOdbHUKAX | (YHKOUSIMH PAa3JIHYIHBIX OCTPBIX YTIJIOB.
cyriamu B 45° u 45°; 30° u 60° IlpuMeHsITH NONy4YEHHbIE 3HAHUSA M YyMEHUS IIpHU
pelIeHny NpakKTUYEeCKUX 3aJadq.
3HAKOMUTBLCSI C MCTOPHUeii pa3BUTUS T€OMETPUHU
Yrast B | Brmmcanaple w 1neHTpanbHble | DOpPMYJIHPOBATH OCHOBHEIC OINpPEIEICHHUS, CBSI3aHHBIC C
OKPYKHOCTH. YTJIBI, YTOJI MEXAYy KacaTeJbHOW | yTriiaMH B Kpyre (BIMCAaHHBIN yroJ, eH-
Bnucannbie U XOpIOoii. TpaJbHBIN yIroJ).
U ONMHCaHHbIE Vroer  Mexay xopaamMu U | HaxXoauTh BIHCAaHHBIC YTUIBI, ONHMPAIOIIHMECs Ha OJHY
YeThIPeXyroJabHH CEeKYIIUMH. YTy, BBIYUCJIATH YTIIBI C IOMOIIBIO TEOPEMBI O
KH. Brnucannsre u OIMMCAaHHBIE | BIHMCAHHBIX yriax, TEOPEMBI o BIIMCAHHOM
KacaresibHbIe 4eThIPEXYTOIBHUKH, uX | 4YeTpEXYTOIbHUKE, TECOPEMEBI O IIEHTPAIBHOM yTJIE.
K OKPY’KHOCTH. OpU3HAKHA u cBoiictBa. | HMcciaenoBaThb, B TOM 4HCIIE€ C TOMOIIBIO ITH(PPOBBIX
Kacanmue ITpruMmeHeHne >THX CBOWCTB IIPU | PECYpCOB, BIIMCAHHBIE M OITMCAHHBIE YETHIPEX-
OKpY:KHOCTeil pemeHun TeOMETPHUYECKUX | YrOJIbHUKH, BBIBOJUTH UX CBOWCTBA W IPHU3HAKH.
13 v) 3ajJ1ad. Hcnonb3oBaTh »5TU cBolicTBa M MNpPU3HAKU IIpHU
BzanMHoOe pacrosio)keHHe ABYX | pELISHUH 3ajiad
OKpPY>KHOCTEMH. Kacanue
OKpPY>KHOCTEM
IloBTOpEHME, IloBTOpEenue OCHOBHBIX Pemiarp 3ajauM Ha NDOBTOpPEHHE, WUIIOCTPUPYILIUE
00001eHne HOHSTHH U METOJIOB KYPCOB 7 M | CBSI3W MEX/Y Pa3JIMYHBIMHU HacTsSIMHU Kypca
JHAHMT 8 kjaccoB, 0000IEHE 3HAHUN
(4 1)
9 KJjace (He meHee 68 u)
Ha3zpanue OcHOBHBIE BH/IbI 1eATeJIbHOCTH 00y4al0IUXCsl
pasaena (TemMbl) OcHoBHOe conep:kaHue
Kypca (quciao
4acoB)
Tpuronomerpusi. Omnpenenenue ®opMyJIHPOBATH OMNpeNeTeHHs]  TPUTOHOMETPHUSCKUX
TeopeMbI TPUTOHOMETPUUECKUX (QYHKIUHA | (PYHKIOWIH TYIIBIX U OPSIMBIX YTJIOB.
KOCHHYCOB u | yrmos ot 0° go 180°. BbIBOAUTE TeOpeMy KOCHHYCOB M TEOPEMY CHHYCOB
CHHYCOB. Kocunyc m cumHyc mpsmoro m | (C paguycom ONMHCAaHHOH OKPY>KHOCTH).
Pemrenue TYIIOTO yTJIa. Pemate TpeyroibHUKH.
TPEeyroJbHHKOB Teopema KOCUHYCOB. | Pemiars mpakTHyeckue 3aJadH, CBOISINHECS K Ha-
(16 ) (O6061éHHasT) TeopeMa CHHYCOB | XOXKIACHHIO PA3JINYHBIX DJIESMEHTOB TPEYTrOJIbHUKA
(c panuycom ONMUCAaHHOU
OKPY>XHOCTH). Haxoxxnenue
JJIMH CTOPOH U BCJIUYHH YIJIOB
TPEYrOJIbHUKOB.
Dopmyna TUTOIITA N
TPEyTroJIbHUKA qepes nBe
CTOPOHBI U YTOJI MEXITy HHUMHU.
dopmyna 10U
4EeTBIPEXYTOJIbHUKA 4Yepe3  €ro
AvaroHajlau v yroJj MeXay HUMHU.
ITpakTHueckoe IPUMEHEHUE
JIOKa3aHHBIX TEOPEM
Ipeodpa3zoBanue | Ilomsatne o mpeobpazoBannu | OcBamBaTh HOHATHE INPEOOPA3OBAHUS ITOTOOUS.
nojxoous. oo0usl. HccaenoBarb OTHOIIEHHE JIMHEWHBIX  DJIEMEHTOB
Metpuyeckue CoOTBETCTBEHHBIE aneMeHThl | Guryp npu npeobOpazoBaHuu 1nonobus. HaxoauTthb
COOTHOIIEHUSI notoOHBIX Uryp. MpUMeEPBI rnoxooust B OKpYy>Karomen
B OKPY’KHOCTH Teopema o MPOU3BEAEHUN | HEUCTBUTEIBLHOCTH.
(10 u) OTpPE3KOB  XOpJ, TeopeMa O | BBIBOAMTH  METPUYECKHE  COOTHOLICHUSA  MEXIY
IIPOU3BEACHUH OTPE3KOB | OTPE3KaMH XOpJA, CEeKyIIMX W KacaTeJIbHBIX C
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CEeKyIIUX, TeopemMa O KBaJpaTe | HCIOJbB30BAHUEM BIIMCAHHBIX YIJIOB M IOJOOHBIX
KacareyJbHOW. IIlpuMeHeHue B | TpPEyroJIbHUKOB.
pemeHun reomerpudeckux | Pemars reoMmeTpudeckue 3agauyd M 3ajJadd U3
3am1a4 pearbHOM JKH3HM C  HCIIOJB30BAHUEM  MOJOOHBIX
TPEeyTroIbHUKOB
BexTopbi(12 u) Omnpenenenue BEKTOpOB, | McmoJib30BaTh BEKTOpPHl KaK HaIlPAaBJICHHBIE OTPE3KH,

CJIO)KEHUE U PA3HOCTb BEKTOPOB,
YMHOXCHHEBECKTOpPA HA YUCIIO.

dusnueckuit u
reoOMeTpHUIeCKU CMBICH
BEKTOPOB.

Pa3znoxxenue BekTOpa 1O ABYM
HEKOJUTHHEAPHBIM BEKTOpaM.
Koopaunats! BexTopa.
CkansipHoe poU3BeACHUE

BEKTOpPOB, €ro MHNpUMCHCHUC I
HaXOXXJACHU JJIUH U YIJIOB.

HCCJIe0BATh  TCOMETPUYECKUM  (IlepeMelieHue) |
(m3ngeckuii (crna) CMBICIIBI BEKTOPOB.
3HaTh ompeaeJeHHsi CyMMBI U pPa3sHOCTH BEKTOPOB,

YMHOXXEHMsI  BEKTOpa Ha  YHCJIO, HCCJIeA0BATH
TeOMETPUUECKUH ¢  (QPU3UYECKHIl CMBICIBI  JTHX
onepanui.
Pemate reoMeTpHYECKHE 3aJaYU C HCIIOIb30BAaHHUEM
BEKTOPOB.
PacknaapiBaTh BEKTOp 1O JABYM HEKOJUIMHEAPHBIM
BEKTOpaM.

Hcnoab3oBaTh CKaJIAIpHOC TIMPOU3BECIACHUC BEKTOPOB,

Pemenne 3amay ¢ nDOMOLIBIO | BBIBOAUTH €rO OCHOBHBIEC CBOMCTBA.
BEKTOPOB. BpruMcasasTe  cyMMy, pPasHOCTb U CKaJsIpHOE
IlpumMeHeHne BEKTOPOB i | MPOU3BEJAEHHE BEKTOPOB B KOOPJIMHATAX.
pemienus 3agad KuHeMaTuku U | IIpuMeHSATH CKaIsIpHOE MIPOU3BEACHNUE JUTSt
MEXaHUKH HAXO0XJICHUs JJIUH U yIJIOB
JlekapToBBI JlexkapToBbl KOOpAMHATHI TOo4deK | OcBamBaTb  NOHSTHE  IPSIMOYIOJBHOH  CHCTEMBI
KOOpAMHATHI HAa | Ha MJIOCKOCTH. KOOpJMHAT, JeKapTOBBIX KOOPAUHAT TOYKU.
niaockocTH (9 1) VYpaBHeHue npsMol. VYrioBod | BelBOAMTB  ypaBHEHHE IPsMOM U OKPYXKHOCTH.
KOdppHUIMEeHT, TaHreHC Yyria | BeIaedsiTh ITOJHBINA KBaapaT sl HAXOXKIACHUS LIEHTpau
HaKJIOHA, IapajieJIbHbIE W | paguyca OKPY>XKHOCTH IO €€ ypaBHEHHUIO.

NEePIEHANKYIISIPHBIC TIPSIMBIE.
YpaBHeHUe OKPY>KHOCTH.
HaxoxxaeHne KoOpamHAT TOUEK

MepeceueHus] OKPY>KHOCTH U
OpsIMOM.
Meton KOOpAUHAT npu

PEIIeHUUTEOMETPHUUSCKHUX 3aj1ad.
Hcnonp3oBaHue MeToaa
KOOpAWHAT B MPAKTUIECKUX
3aa9ax

PemiaTh 3aja4YM Ha HaXO0XXJICHHE TOYCK IIEPpECCUCHUA

OpSIMBIX HM  OKPY)KHOCTEH C TIOMOIIBIO  METOIa
KOOpIMHAT.

Hcnoan3oBaTs CcBOlMcTBA  YriaoBoro kosdduuueHta
OpsMOil Ipu pelIeHuUu 3ajad, sl OIpeIesICHUs
PacIoJIOKEHUS IPSIMOM.

IIpuMeHsATH KOOPAUHATBI npu peuleHun
TeOMeTpUYECKUX M MOPAKTHUECKUX  3amaad, s

TIOCTPOCHHUSI MAaTEeMaTHYECKHUX MOJENIeH pealbHbBIX
3a71a49 («KMETOJI KOOPIAUHAT).

ITonb3oBaTbesl Ul TOCTPOSHUST W HMCCIIEIOBAaHUN
nU(dPOBBIMU pECypCaMH.

3HAKOMHUTBCSI ¢ HCTOPHEl Pa3BUTHS T€OMETPUU

IIpaBuibHbIC
MHOI'0yT0JIbHUKH.
Jauna
OKPY:KHOCTH M
0L KpyTa.

IIpaBuiabHBIE MHOI'OYT'OJIBHUKH,
BBIUMCJIIEHHE HMX 3JICMEHTOB.
Yuciao m© U IIHHA OKPYKHOCTH.
Jnuna Ayrya OKPY>XHOCTH.
Panunannas mepa yria.

DopmyIHpPOBaATH onpeJieseHue MpaBUIIbHBIX
MHOT'OYT'OJIbHUKOB, HAXOAUTH UX DJIEMEHTHI.

Iloab3oBaTbesd  TIOHATHEM  JUIMHBI  OKPY>KHOCTH,
BBEIEHHBIM c TMOMOIIBIO MpPaBUIBHBIX
MHOTOYTOJILHUKOB, ONPeAeJsiTh YHUCIO T, JJIUHY IyTH

Boruunciaenne IInomans Kpyra U €ro 3JI€EMEHTOB | U PaJHaHHYIO Mepy yTia.
miomanei (cexTopa u CerMeHTa). IIpoBoauTh mepexoJ OT paJuaHHONW Mepbl yrjia K
(8 ) Breruncnenne miomane ¢Guryp, | rpaaycHod u Ha00OpOT.
BKJTFOYAIOILIUX 3JIEMEHTBI KpyTra OnpenensaTs oMangs Kpyra.
BeiBomuTh (Qopmysibl (B TpamgycHOM H paauaHHOMN
Mepe) Uil JUIMH  OyTr, IUIoOmanedl CeKTOpoB |
CETMEHTOB.
Berunciasars TUTOIIA T ¢duryp, BKJTIOYATOIIIHX
3JIEMEHTHI OKPYKHOCTH (KpyTa).
HaxoauTh Iuiomaay B 3ajadax peajlbHOH JKHU3HU
JBr:keHnst [Tonsitue o nBwxkeHun | Pasdoupars nOpumepsl, WUIIOCTPUPYIOLIUE ITOHSITHUSA
IJI0CKOCTH IIJIOCKOCTH. [TapannenbHBIH | OBHXKEHMSI, IECHTPOB M OCEM CUMMETPHU.
(6 1) IIEepPeHoC, MOBOPOT M cuMMeTpusi. | PDopmyaupoBaThb OTIpeIeICHUS MapaIeIbHOTO

Ocu 1 eHTPBI CHMMETPHH.
Ilpocretimue  npuMeHEeHUsT B
peureHun 3aaaq

TepeHoca, IOBOPOTa U OCEBOH CUMMETpHUH. BBIBOAUTH HX
CBOHCTBa, HAXOAUTH HETIOJBIKHBIE TOUKH.

HaxoauTh LEHTPHI U OCH CHUMMETPUH NPOCTEeHIINX
puryp.

IIpuMeHsATEL mNapajuleJIbHbI NEPEHOC U CUMMETPHUIO
IIpU PEUIEHUU TeOMEeTPUUECKUX 3axad (pa3dbuparb
MIPUMEPHI).

Hcnonb3oBarh [UIsi IIOCTPOCHUS U HCCICIAOBAaHUN
mudpoBbIe pecypchl
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IloBTOpEHue, IToBTOpEenue OCHOBHBIX | OmnepupoBaTh NOHATHUSIMHM: (urypa, Touka, mpsimas,
000011eHNe, MOHATUH W METONOB KypcoB 7—9 | yroum, MHOI'OYT'OJIbHHK, paBHOOEAPEHHBIM u
cucTeMaTu3anus KJIaCCOB, 06001meHne U | pPaBHOCTOPOHHHUI  TPEYrOJbHUKH, MPSMOYTrOIbHBIN
3HaHMIT® cucTeMaTH3aluus 3HAaHUH. | TPEyroJIbHUK, MeJMaHa, OHMCCEeKTpHca U BbICOTA
(7 v) IIpocreiimmue T€OMETPUYECKHUE | TPEYroOJIbHUKA, napajienorpamm, pomMmo,
urypsr u ux CBOIicTBa. | HPSIMOYIOJBHUK, KBaJpaT, Tpalclusl; OKPY>KHOCTB,
HN3mepenue TEeOMETPHUYECKHUX | KacaTelbHas; pPaBEHCTBO ©W  Iomobme  duryp,
BEJINYUH. TPEYTOJIBHUKOB; napauieabHOCTb u
TpeyroapHuku. NEePIEHAUKYISIPHOCTD NpsIMBIX, yroiua MEXKIY
ITapannenbHbIE U | OpSIMBIMHU, CHMMETPHUSI OTHOCHUTEIBHO TOYKH U
NEePHEeHANKYIISIPHBIE TIPSIMBIE. npsiMoif;  AJMHA, pacCTOsSHWE, BEJIWYHMHA  YyTia,
OKpy>HOCTB u KpyT. | MJIOIanb, IIEPUMETP.
I'eomerpuueckne mnocTtpoeHus. | Mcnoab3oBaTh (oOpMyJibl: TIepuMeTpa M IUIOMIAIU
Yrast B OKPY>XHOCTHU. | MHOI'OYT'OJBbHHUKOB, [UIMHBI OKPY>XHOCTH M IUIOIIAJH
Brnucanusie u ONHCaHHBIC | Kpyra, 00b&éMa NpsIMOYTOoJIBHOTO IapajuiejIennIe 1a.
OKPY>KHOCTHU OnepupoBars NOHATHSMHM: I[IPSMOYIOJbHas CHUCTEMa
MHOI'OYTI'OJIbHUKOB. KOOpAUHAT, BEKTOpP; HMCHOJB30BATh OTU IOHATHUS IS
Ipsimas u OKPY>KHOCTB. | TPEICTaBICHUs NAaHHBIX U PEIISHUs 3a]1a4, B TOM YHCIe
YHeThIpEXYTrOIbHUKHU. U3 Apyrux y4yeOHbIX mpeaMmeroB. PemaTth 3agauym Ha
Bnucannsie u OIIMCAaHHBIC | IOBTOPECHUE OCHOBHBIX MNOHATUM, UIJIFOCTPALIMIO CBA3CH
9eTBIPEXYTOJIbHUKH. MEXIy pasIuYHBIMH dYacTAMHU Kypca. Bbiouparts
Teopema Iludaropa u Havama | MeTOH IUIS PEIICHHUS 3aJadH.
TPUTOHOMETPUU. Pemenne | Pemarb 3aga4m U3 IOBCEJHEBHON >KU3HU
00IINX TPEYTOJILHUKOB.
IIpaBuibHBIE MHOI'OYT'OJIBHUKHU.
ITpeoOpazoBanus MJIOCKOCTH.
JlBrokeHUsI. ITonoOue.
CummMmeTpusi.
IInomans. Brruucienue
romaneii. [nomanu mogoOGHBIX
¢uryp.
JlekapToBbl KOOpAMHATBI Ha
IJIOCKOCTH.
BekTopsl Ha MIJIOCKOCTH

I1pu pa3zpadoTke paboueii mporpaMmMsbl B TEMAaTUUYECKOM TJIAHUPOBAHUU JOJIKHBI
OBITb  y4YTE€Hbl  BO3MOXXHOCTH  HCHOJIb30BAHHUSI  DJIGKTPOHHBIX  (LU(PPOBBIX)
00pa30oBaTeJIbHBIX PECYPCOB, SIBIISIIOLIMXCS YY€OHO-METOAUMYECKUMH MaTeprajlaMu
(MynIbTUMEIUNHHBIE TIPOTPAMMBI, JI€KTPOHHbIE YUYEOHUKH U 3aJaYHUKH, JIEKTPOHHBIC
OuONINOTEKN, BUPTyaJbHBIE JabopaTOpUH, UIrPOBBIE IMPOrpamMMbl, KOJJIEKIIUU
HU(PPOBBIX 00pa30BaTENbHBIX PECYPCOB), HCIIOIb3yEMbIMU I OOy4YeHUs WU
BOCHUTAHUSI PA3JIMUHBIX TPYII II0Jb30BaTEJICH, MPEJACTAaBICHHBIMU B SJIEKTPOHHOM
(mudppoBOM) BHJIE U peajIM3YIOIIMMU AuaakTudeckue Bo3MoxkHoctu UKT, conepxkanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEJILCTBY 00 0Opa30BaHUMU.
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PABOYAS TTPOT'PAMMA
YYEBHOI'O KYPCA «BEPOSTHOCTD U CTATUCTUKA».7-9 KJIACCBI

LEJIM U3YYEHUSA YVUYEBHOI'O KYPCA

B coBpemenHOM TU(POBOM MHUPE BEPOSATHOCTHh U CTATUCTHUKA MPUOOPETAIOT BCE
OOJIBIIYIO 3HAYHUMOCTB, KaK C TOYKH 3PEHHUsI IPAKTUUYECKUX HPUIOKEHUH, Tak U HUX
poarun B o0Opa3oBaHWM, HEOOXOAWUMOM KaXKIOMy 4YEJIOBEKY. Bo3pacrtaer wwucio
npodeccuii, Ipu OBJIAAEHUU KOTOPbIMU TpeOyeTcs Xxopomass 0a3oBas MNOAIOTOBKA B
00JIaCTH BEPOSITHOCTH M CTAaTHUCTHKH, Takas MOJATOTOBKAa BaKHA JUISI IPOIOJHKEHUS
oOpa30BaHUs U Ui yCIIELIHON NpodeccuoHanbHONKapbephI.

Kaxxnplii yenoBek MOCTOSIHHO NMPUHHUMAET PEIICHHsS HAa OCHOBE UMEIOLIMXCS Y
HEro JIaHHBIX. A JUI1 OOOCHOBAHHOTO IIPUHATUS PELICHUs B YCIOBUAX HEAOCTaTKa WJIIN
n30bITKa uWHOpPMAIIMM HEOOXOJMMO B TOM YHCIE XOpOoIno chOPMHUPOBAHHOE
BEPOSITHOCTHOE U CTAaTUCTUYECKOE MBIIIICHHUE.

HNmeHnHO nmo3ToMy OCTpO BCTajla HEOOXOAMMOCTH  C(OpPMHUPOBATH Y
oOyyJaromuxcsi (yHKIHOHAIBHYIO TPAMOTHOCTH, BKJIFOYAIOUIYIO B ceOsl B KayecTBe
HEOTHEMJIEMON COCTaBJISIFOIIEH YMEHHE BOCIIPUHUMATh U KPUTHUYECKH aHAIIM3UPOBATh
nH(OPMAIIHIO, TIPEJICTABIICHHYIO B Pa3JIMUYHBIX (opMax, IMOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTHUX pEeaJbHbIX IIPOLIECCOB U 3aBUCUMOCTEH, MPOU3BOJAUTH IIpOoCcTeHIINe
BEPOSITHOCTHBIE pacy€Thl. 3HAKOMCTBO C OCHOBHBIMHU NPUHIIUIIAMU COOpa, aHaIU3a U
NpeACTaBJICHUSI JAaHHBIX W3 pa3jIMuHbIX cdep XKU3HU oOIIecTBa M TrocydapcTBa
npuoOmaer oOydJarommxcss K OOIIeCTBeHHBIM HMHTEpecaM. VI3ydeHHe OCHOB
KOMOMHATOPUKH pa3BUBAaE€T HABBIKU OpraHu3aluu Iepedopa u nojcuéra dvuciaa
BapHaHTOB, B TOM YHCJIE, B MPUKJIAAHBIX 3a/ladyax. 3HAKOMCTBO C OCHOBaMH TEOPHUU
rpadoB co3naér mareMaTudeckuil ¢yHIamMeHT Uil (OPMUPOBAHUS KOMIIETEHIUH B
obnactu mH(pOpMATUKH M LUPPOBBIX TexHoJorui. [lomMmumo 3TOrO, MpM HIyUYECHUH
CTaTUCTHUKHU U BEPOSITHOCTH OOOraliaroTcsl MpeICTaBICHUS yJallluXcsi O COBPEMEHHOM
KapTUHE MHpa W METOoJaxX €ero HCCIEeIOBaHUs, (QOpMHpYETCS ITOHUMaHHWE pPOJIH
CTaTUCTHUKM KaK MCTOYHHMKA COLMAJIbHO 3HAUMMOMW HMHMOpMalLMM M 3aKIaJgbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIIJICHUSI.

B cooTBeTCcTBUM C JaHHBIMU LIEJISIMU B CTPYKTYpE MpOrpamMmMmbl y4eOHOTO Kypca
«BeposiITHOCTP W CTaTHUCTHKa» OCHOBHOW  IIKOJIBI  BBIJICJICHBI  CJIICIYIONIHAE
coaepKaTeJIbHO-METOJUYECKUE JIUHUU:

«[IpencraBienne HaHHBIX W OIMCATEIIbHAS CTAaTUCTHUKa»; «BeposiTHOCTBHY;
«DJeMeHTbl KOMOMHATOPUKN»; «BBeneHnue B Teopuro rpadony.

Conepxxanue nuHuHM «llpencraBiieHWe TaHHBIX W ONUCATEIbHAas CTAaTHUCTHUKA
CIIy?’KHUT OCHOBOM /Ul ()OPMHUPOBAHUS HABBIKOB pabOThl ¢ MH(MOPMAILUEi: OT UTEHUS U
WHTEpIIpeTanuu WH(pOpMau, MPEACTaBICHHOW B TaOJlHWIax, Ha JauarpaMmax |
rpajukax 10 cOopa, MNOpPEeACTaBICHUS W aHajlu3a JaHHBIX C MCIIOJIb30BaHUEM
CTaTUCTUYECKUX XapaKTEPUCTHK CPEIHUX € paccenBaHUs. Paborasi ¢ HaHHBIMH,
oOyyaronimgecst yd4daTcsi CUMTBIBaTh M WHTEPIPETHPOBATH JaHHBIE, BBIJIBUIATH,
apryMEeHTHPOBAaTh W KPHUTHKOBATh MPOCTEUIIINE THUITOTE3bl, pPa3MBIIULITE Hal
(pakTOopamu, BBI3BIBAIOIIMMH H3MEHUYMBOCTH, M OLIGHUBAaTh WX BJIHUSHUE Ha
paccMmaTpuBaeMbIe BEJTUYUHBI U MIPOIIECCHI.

HNHTYyUTHBHOE TIpEJICTaBJI€HUE O CIy4YalHOW HM3MEHYMBOCTH, HCCIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJAECHIIMU CTAaHOBUTCS MOTHBHPYIOUIEN OCHOBOW IJISI U3YYEHUS
TEOpHUM BeposiTHOCTEH. bosbiioe 3HaueHHe 37ech UMEIOT NMpaKTHYeCKHE 3aJlaHusl, B
YaCTHOCTH OMBITHIC KJIACCHYECKUMH BEPOSTHOCTHBIMH MOJICIISIMH.

I[ToHaTHEe BEpPOSITHOCTH BBOAUTCA KaKk Mepa IPaBJIONOA00Hs CIIydaitHOTro
coObIThsA. Ilpm wm3ydeHHM Kypca oOOydaroliMecsi 3HAKOMSTCSI C IPOCTEHIINMU
METOJJaMHU  BBIUMCICHHUS  BEPOSITHOCTEH B CIy4YaWHBIX  OKCIEPUMEHTaX C
PaBHOBO3MO>XHBIMU  DJIEMEHTApPHBIMH  HCXOJAMM, BEPOSITHOCTHBIMU  3aKOHAaMH,
MO3BOJISIIOIIMMHU  CTaBUTh M pemaTrh OoJjiee CJIOKHBIE 3aJadd. B Kypc BXOAsT
HaydaJIbHbl€ IIPEJCTABJICHHUsI O CIy4dYalHBIX BEJIWYMHAX M HUX  YHUCJIOBBIX
XapaKTepPUCTHUKAX.
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Takke B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYyYalOIIUXCsl C
MHO>X€CTBAMH W OCHOBHBIMHM OIEpalUsIMHM HaJ MHOXECTBAMH, PacCMaTpUBAIOTCS
OpUMEPBl NPUMEHEHMs JUIsl pElIeHusl 3a7ad, a TaK)Ke MCIIOJIb30BaHUS B OPYTIHX
MaTeMaTHYeCKHUX Kypcaxu y4eOHBIX MpeaMeTax.

MECTO YYEBHOI'O KYPCA B YYEBHOM I1JIAHE

B 7—9 kiaccax uzydaercsa Kypc «BeposSTHOCTP U CTaTHUCTHKa», B KOTOPBIU
BXOIsT pasnensl: «llpexmcraBiieHme JTaHHBIX W ONMCATENbHAsT CTAaTHUCTHKAY;
«BeposiTHOCTEY; «DJIeMeHThI KOMOMHATOPUKI»; «BBesnenne B Teoputo rpadosy.

Ha m3yuyenme maHHOrO Kypca OTBOAMT | yd4eOHBI Yyac B HEHEINIO B TCUCHHE
Kaxaoro roja odyuenwus, Bcero 102 yueOGHBIX yaca.

COHEP)XAHUE YYEBHOI'O KYPCA (I10 TOJJAM OBYYEHU )
7 KJ1ace

IlpencraBienue naHHBIX B BUJE TaOJMIL, JUarpamMM, rpadrUKoB. 3arioJTHEHUE
TAaOJIUIl, YTCHUE ¢ TIIOCTPOCHHE auarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) H
KpyroBeIX). UreHue rpadmMKOB pealbHBIX IIporieccoB. M3Bieduenne wHOpMauu U3
uarpamMm M TaOJIUIl, UCTIOJb30BaHUE U UHTEPIIpETAlUsI JaHHBIX.

OnucarenbHasi CTAaTUCTHKA: CpeaHee apudMeThdecKoe, MeauaHa, pa3max,
HauOoJIplliee W HauMEHbIIee 3HaueHUs Habopa 4YHCIOBBIX AaHHBIX. [Ipumepsl
CIIy4alHOU U3MEHYHBOCTH.

Cny4daiiHbIil 3KCHEepUMEHT (OIBIT) W cliy4daiiHoe coOwiTHe. BeposTtHOCTh U
qacTtoTa. POk MajioBEpOSITHBIX U MPAKTUUYECKU JOCTOBEPHBIX COOBITUU B MPUPOJIC U B
ob1iecTBe. MOHeTa U UrpajibHasi KOCTbB TEOPUH BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Cremens BepmuHbBL. Yuciao pédep M cymMmapHas
crerieHb BepunH. [IpencraBnenwe o cBszHoctu rpada. Llemm u muknel. [lytu B
rpagax. O6xon rpada (dusepoB nyTh).[IpeacraBnenne o0 opueHTUPOBAaHHOM Tpade.
Pemienne 3amauc momomibio rpados.

8 KJ1ace

IIpencraBnenne AaHHBIX B BUAE Tabnul, guarpamMMm, rpadukoB. MHOXKECTBO,
3JIEMEHT MHOXECTBA, MOJAMHOXecTBO. Ornepanuy HaJ MHOXKECTBaMHU: OOBbEIMHEHUE,
nepeceveHue, JIONOJIHEHHUE. CgoiicTBa onepanuu Ha MHOYKECTBaMMU:
epeMecCTUTENbHOE, coyeTaTelbHOE, pacnpeneauTebHoe, BKJIFOUECHHUSI.
Hcnonb3oBanue rpaduyueckoro mpeacTaBiIeHUs] MHOXKECTB JJIsi OMUCAHUS peajibHBIX

IPOLIECCOB U SIBJICHUH, IIPU PELICHUU 3a1a4.

Nsmepenune paccenBaHusl NaHHBIX. Jlucnepcusi U cTaHAAPTHOE OTKJIOHEHHE
4HCJIOBBIX HAaOOpoOB. Jlnarpamma paccenBaHUsI.

DneMeHTapHble CcOObITHS  ciy4dailHOoro onbiTa. Chay4daiiHble  COOBITHS.
BepositHocTH cOOBITHI. OTBITEI C PABHOBO3MO>XXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMU.
Cny4aitHbiii BBIOOp. CBSI3b MEXAY MaJTOBEPOSTHHRIMU U NPAKTUYECKU HOCTOBEPHBIMU
COOBITHSIMU B IIpUPOJE, OOIIECTBE U HayKe.

JepeBo. CBoiicTBa N€pPEBBHEB: €AMHCTBEHHOCTD IIyTH, CYLIECTBOBAHUE BHCSYEU
BEPIINHBI, CBSI3bh MEXJAY YHUCIOM BEpPIIUH U 4YuciaoM pédep. IlpaBuino ymMHOXKEHUS.
Pemmienne 3amad ¢ momomipio rpadoB. IlporuBononoxkHele coObiTus. Juarpamma
Diinepa. OOBenMHEHWE W 1NepeceueHue coOwniTuii. HecoBMecTHBIE COOBITHS.
dopmyra cI0KEHUsT BEPOSATHOCTEH. Y CIIOBHAasE BEPOSITHOCTh. [IpaBUio yMHOMXEHUS.
HeszaBucumbie coObiTusi. IlpencraBiieHue sKCriepuMeHTa B BHUJE JepeBa. PemeHue
3ajJla4 Ha HaXOXJAE€HHUE BEPOSITHOCTEHM C MOMOIIBIO JIepeBa CIIy4YallHOTO 3KCIEPUMEHTA,
auarpamm Disepa.

9 KJjacc

IlpencraBienue maHHBIX B BHAE TaOmUL, AuarpaMM, TrpadUKOB,
UHTEpOpeTalus NaHHBIX. UTEeHHe W MOCTpOeHHWE Talaull, aAuarpamm, rpadukoB IO
peanbHBIM JJAHHBIM.

IlepectanoBku u (pakropuan. CodyeraHusi ¥ YUCIO codyeTaHui. TpeyrorbHUK
ITackamns. Penienue 3a/1a4 ¢ HCIOJIb30BAaHUEM KOMOWHATOPHUKHU.
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I'eomeTpuueckast BeposiTHOCTh. CiryyalHbI BBIOOpP TOYKM U3 (QUTYpBI Ha
TJIOCKOCTH, U3 OTPE3KA U U3 Ay OKPY>KHOCTH.

UcneiTanue. Ycnex u Heyaaua. Cepust ucoblTaHuM 710 niepBoro ycnexa. Cepust
ucnieiTanuii bepryiuu. BepositHocTr coObITHIT B cepun ucnibiTaHu bepHyiun.

CnyualiHasi BeJIMYMHA UM paclpelicieHHe BeposiTHOCcTe. MaremaTtuueckoe
OXXuJaHue u aucnepcusi. IIpumMepsl MaTeMaTUYECKOro OKHUAAHUS KaK TEOPETUYECKOTO
CpPEAHEro 3HAa4YC€HUs BEJIUYHUHBI. MaTeMaTHUYECKOE OXKHUJIAHUE U JUCHEPCHUS CIIydalHOMU
BEJIMYUHBI «YUCJIO YCIIEXOB B CEPUM HUCHBITAHUNU bepHyiuin».

ITousitne o 3aKkoHe OONBIIMX 4YHCed. M3MepeHHe BEepOSITHOCTEH C MOMOIIBIO
gacToT. PoJib 1 3HaueHue 3akoHa OOJIBIINX YHUCEJ B IPUPOJE U OOIIECTBE.

IJIAHUPYEMBIE TIPEJIMETHBIE PE3VJIbTATHI OCBOEHHS ITPUMEPHOM PABOYEIM
[TPOI'PAMMBI KYPCA (ITIO TOJAM OBYYEHU )

IIpenmeTHbIe pe3ysibTaTbl OCBOCHUs Kypca «BeposTHOCTh U cTaTUCTHUKA» B 7—
9 kyaccax XapakTE€pU3YIOTCs CIEIYIOUIMMHA YMEHUSIMU.

7 knace

— Yutate wHpOpMaAIMIO, MPEACTABICHHYIO B TaOnUllaXx, Ha JAuarpamMmax;
NpEeACTaBISATh JAaHHBIE B BHJE TaOJNHWI, CTPOUTH AuarpaMMmbl (CTOJIOHKOBBIC
(ctonbuaThie) U KPyroBbI€) IO MAaCCUBaM 3HAYCHH M.

— OnunceiBaTh M HMHTEPOPETUPOBATH PEAJBHBIC YHUCIOBBIE JaHHBIC,
MpeaCTaBICHHBIC B TaOIMIaX, HA UarpamMMax, rpa¢ukax.

— HNcnonb30BaTh 1 ONMCaHUS JJAHHBIX CTATUCTUYECKUE XapaKTEPUCTUKHU:
cpenHee apudMeTHUYEeCcKOoe, MeauaHa, HauOoJIblllee W HaWMEHbIIee 3Ha4YeHUS,
pa3max.

— HNmMmeTp mpencraBiieHHE O CIIydallHOM HM3MEHYMBOCTH Ha IpUMeEpax IEH,
(puznyeckux BEJIMYMH, AHTPOIIOMETPHUYECKUX [aHHBIX; HMEThb MpPEJCTaBICHUE O
CTAaTUCTUYECKOU YCTOMYUBOCTH.

8 kiace

— H3Brekats u npeoOpa3zoBbIBaTh MH(POpMALMIO, TIPEJICTABJIEHHYIO B BUE
TabauL, auarpaMMm, rpa@uKOB; OPEJICTABISTH JaHHbIE B BHJIE TaOJIUI, JuUarpamm,
rpaguKoB.

— OnunceiBaTh JaHHBIE C MOMOIIBIO CTATUCTUYECKUX MOKA3aTEJIEN: CPETHUX
3HAa4YE€HUM U Mep paccerBaHUs (pa3Max, JUCHEPCHUs U CTaHAAPTHOE OTKJIOHEHHUE).

— Haxonutp 4acTOThl YMCIOBBIX 3HA4Y€HUN M 4YaCTOThI COOBITHUH, B TOM
qHCIIe TI0 pe3yJbTaTaM U3MEPEHUN U HAOIIOJICHHUM.

— Haxonute BeposiITHOCTHM Cily4yaWHBIX COOBITUH B  ONbITax, 3Has
BEPOSTHOCTH 3JIEMEHTApPHBIX COOBITHM, B TOM YMCJI€ B OIBITaX C PaBHOBO3MOXXHBIMU
3JI€MEHTAaPHBIMU COOBITUSMHU.

— Hcnone3oBaTtk rpaduyeckue MOJIEIIN: JIEpPEBO CIIy4YalHOTO
SKCIIEPUMEHTA, JUarpaMMbl Dijiepa, YucIoBas Mpsmasl.

— OnepupoBaTh NOHSITHSIMH: MHO>XECTBO, IIOJMHO>KECTBO; BBIIIOJIHATH
onepaluru HaJl MHOXKECTBaMU: 0ObeIUHEHUE, IepeceueHne, TOMOJIHEHNE; TePEYUCIATh
3JIEMEHTHI MHOXKECTB; IPUMEHSATH CBOIICTBA MHOYKECTB.

— Hcnonp3oBath rpaduyeckoe npecTaBIeHue MHOMXKECTB U CBSI3€U MEX]Ty
HUMH JIJIsl OMHUCAHUSI NPOLIECCOB U SIBJIGHUH, B TOM YMCJE IPHU PEHIeHHUH 3a7ad U3
JPYyTUX YYE€OHBIX IIPEIMETOB U KYPCOB.

9 kaacc

— WN3Bnekatp u mnpeoOpa3oBbIBaTh HHGOPMAILUIO, MOPEJCTABICHHYIO B
pa3JIMYHBIX UCTOYHUKAX B BHUJIE€ TaOJIUI, AUArpamMm, rpaduKOB; MPEICTABIISITH JaHHbIC
B BUJE TAOJINII, TUarpamMm, rpaduKoB.

— Pemate 3amaum opraHu30BaHHBIM MEPEOOPOM BApPHUAHTOB, a TaK¥XKe C
HWCHOJIb30BAaHMEM KOMOWHATOPHBIX NPAaBUJI U METOJIOB.

— HMcnonbp30BaTh onmcaTeabHbIE XapaKTEPUCTUKHU JJIs1 MAaCCUBOB UHCJIOBBIX
JITAaHHBIX, B TOM YHCJE€ CPEHHUE 3HAYEHUS U MEPBI PACCEHUBaHMUSI.

— Haxomute 4YacTOThl 3HAUEHUNW UM YACTOTHI COOBITHS, B TOM YHCIHE
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MOJIB3YSICh PE3yJIbTaTaMHU MPOBEIEHHBIX U3MEPECHUN U HAOIIOACHUN.

Haxonutp BEpOSITHOCTH CIIy4YalHBIX COOBITUH B W3YyYEHHBIX OIIBITaX, B
TOM 4YHCJIE€ B OIIBITaX C PAaBHOBO3MOXXHBIMM 3JI€EMEHTAPHBIMHU COOBITHSIMH, B CEPHUSIX
HUCIIBITAHUHN J10 IIEPBOTO yClieXa, B CEpUAX UCIbITaHUN bepHyiun.

HNMmers mnpencraBieHHE O CIIydallHOM BEJIMYMHE U O pacHpeaciIeHUU
BEPOSITHOCTEMN.
HNmeThs mpencraBiieHHE O 3aKOHE OOJIBIIMX YMCEJl KaK O IPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4ailHOM W3MEHYHWBOCTH M O POJIM 3aKOHA OOJIBIIUX YHCEI B
npupoae U obIIecTBe.

TEMATUYECKOE IINTAHUPOBAHUE YYEBHOI'O KYPCA(IIO 'OJJAM OBYUEHMUA)

7 KJjacc (He meHee 34 4)
Ha3zpanue
pasnena (temsbl) |OCHOBHOE cojep:kaHHe XapakTepucTUKA AesITeJbHOCTH 00y4alomuxcs
(4MCI0 YacoB)
IMpencraBaenue |[IpencraBiieHne naHHBIX B Tabnniax. (OcBamBaTh CHOCOOBI IIPSIACTABIICHUS CTATHCTUYSCKHUX
JAHHBIX ITpakTueckue BBIYHCIICHUST O |TaHHBIX U YHCJIOBBIX MAacCCHBOB C ITOMOIIBIO TAaOJHIl U
(7 1) TaOGJIUYHBIM NaHHBIM. VI3BJIedeHMe MW [IuarpamMM C HCIIOJIb30BAaHHEM AaKTyaJIbHBIX M Ba>KHBIX
HHTEPIIpeTanus TaOIUYHBIX NAHHBIX. |[JAHHBIX (AeMorpaduyeckue HJaHHBIC, HPOU3BOACTBO
ITpakTuueckast pabora OPOMBIIIIIEHHON U CEJIbCKOXO35HCTBEHHON MPOAYKIINUH,
«Tadmuubn. OOIIIECTBEHHBIC U MPUPOIHBIC SIBICHUS).
I'paduueckoe mpencraBinenne maHHbXx (U3yyaTth  MeToAbl  paboTel ¢ TaOMWYHBIMH U
B BHJE KPYIOBBIX, CTOJIOMKOBBIX |TpaUUIECKUMHU IIpeaCTaBICHUSIMU JAaHHBIX c
(cTonbuaTeIX) auarpaMm. YTeHHE | [ITOMOIIBIOTM(PPOBBIX PECYPCOB B XOJI€ MPAKTHICCKUX
IocTpoeHrne auarpamm. llpumeps! [paGot
neMorpapuIecKux HarpamMM.
ITpakTrueckas padora «JluarpaMmMbD»
Onucareapnas |Yucnosslie HaOOPHI. Cpennee |OcBamBaTh  NOHSATHS:  YHCIOBOH  Habop, Mepa
CTATHUCTHUKA apudmMeTHIecKoe. LEHTPAJIbHOW TEeHACHUMH (Mepa HEeHTpa), B TOM YHCIIEe
8 ) Mennana YHCIIOBOTO Habopa. |cpenHee apudMETHYECKoe, MeIUaHa.
Y CcTOWYHBOCTh MEIUAHBI. OnuceIBaTh CTAaTUCTHYSCKHE JaHHBIE C ITOMOIIBIO
ITpakthnueckast pa6ora «CpenHue |cpeaHero apudMETHYECKOro W MeauaHbl. Pemarts
3HAYCHHUSI». 3a/1a4u.
Haubonsmee u HauMmeHbiee |M3yuaTh cBoiicTBa CPEeIHUX, B TOM UHCJE C ITOMOIIBIO
3HAYEHUSI YHUCIIOBOTO Habopa. Pazmax |mudpoBBIX pecypcoB, B XOA€ MPAKTHIECKUXPaboT.
OcBauBaTh MNOHATHS: HauOOJbIIee ¥ HaWMCEHbBIIECE
3HA4YEHHUs YHUCIOBOIO MAacCHBA, pa3Max.
Pemats 3amaun Ha BBIOOp crioco0a OnMucaHUs TaHHBIX B
COOTBETCTBHUM C MPUPOJOH JaHHBIX H  LEIsIMU
HCCJICTIOBAHUS
Cayyaiinas CryuaitHast "3MEHYNBOCTE (TIpuMepsl). (OcBauBaTh MOHSATHSI: YacTOTa 3HAYEHHH B MaccHUBE
u3MeH4ynBocTs |HacTtora 3HAYeHHMH B MacCHUBE |JaHHBIX, TPYNIHPOBKA JAaHHBIX, THCTOTpaMMa.
(6 1) JTaHHBIX. I'pynnuposka. |CTPpOMTh U aHAJAM3MPOBATH THCTOTPAMMEI, NOAOMPATH
I'mcTorpamMMmeLI. TTOAXOMSIIINI MIar TPyHIHUPOBKH.
[IpakTuueckast pabora «CryuaiiHas |(OcBamBaTh rpaduyuecKre TMPEACTaBIICHHUS Pa3HBIX
U3MCHYHUBOCTB»» BHU10B CJ'ly‘-laI‘/’lHOl\/'I HU3MCHYHUBOCTH, B TOM YHCJIIC C
MIOMOIIBIO HH(POBBIX PECYPCOB, B XOJI€ MPaKTUUECKON
pabdoThI
Beenenne B |['pad, BEpILIUHA, peb6po. |[OcBanBaTh MOHATHA: Tpad, BepmmHa Trpada, pedpo
Teopuorpados |[IpencraBieHne 3amadn ¢ TOMOIIBIO |Tpada, CTerneHb (BaJICHTHOCTH BEPIINHEI), [SITh U IIHKIIL.
(4 uv) rpada. CremneHb (BarreHTHOCTH) |OcBaMBaTh MOHSITHA: IIyTh B rpade, SHUIEPOB IyTh,
BepmuHEL. Yncio pédep m cymMmapHas |00xon rpada, OpUeHTHPOBAHHBIN Tpad.
creneHb BepwnH. llens u nuki. [Iyts |PemaTh 3ajauyM Ha MOMCK CyMMBI CTEN€HEH BEpIINH
B rpade. [IpencraBieHue o cBsI3HOCTH |rpada, Ha TOHWCK 00xona rpada, Ha IOWUCK IMyTed B
rpada. O6xon rpada (iHIEpoB NyTh). |OPUSHTUPOBAHHBIX rpadax.
[IpencraBienne 06 OpHUEHTHPOBAaHHBIX |OcBamBaTh CHOCOOBI TIPEACTABICHMS 3alad W3 Kypca
rpadax anre6phl, T€OMETPUH, TEOPHUU BEPOSITHOCTEH, APYyTUX
IpeIMETOB C IOMOMImBI0 TpadoB (KapThl, CXEMHI,
IEKTPUIECKHE e , ¢dyHKIIMOHAIEHEIC
COOTBETCTBHSI) Ha IIpUMeEpax
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BepositHOCTL M
4acToTa

CrnyyaliHBI OOBIT W ciydaiiHoOe
coOriTHe. BeposTHOCTE M 4YacTOoTa

OcBauBaTh NOHSTHS: CIy4YalHBIM ONBIT M CilIy4yaliHOE
cOoObITHE, MAJIOBEPOSITHOE M MPAKTUYECKH JIOCTOBEPHOE

cay4yaiiHoro coObITusI. POJIb MaJIOBEPOSITHBIX U [COOBITHE.
co0bITUS MPAKTUYECKH JOCTOBEPHBIX coObITHIi |M3y4yaTh 3HAYMMOCTh MAJIOBEPOSITHBIX COOBITHI B
(4 uv) B IpUpoae 1 B oOmiecTBe. MoOHeTa U |IpHUPOJIe U OOIIECTBE HA BaXXKHBIX IpUMepax (aBapuH,
UrpajgbHast KOCTB B TEOPHUH |HEeCHYACTHBIC ciydau, 3aIuTa IIepPCOHAJIBLHOMI
BEPOATHOCTEM. uHpopManmy, reperada JaHHBIX).
ITpaktrueckast pabora «Yacrtora |M3y4aTh poib KIACCHUECKHUX BEPOSTHOCTHBIX MOJeIeH
BBIIIAJCHUSI OpJIa (MoHeTa, UrpajibHast KOCTh) B TEOPUH BEPOSITHOCTEH.
Haouroaare M u3yyarb 4acTOTy COOBITHH B IMPOCTBIX
SKCIICPUMEHTAaX, B TOM YHCJIE C ITOMOUIbIO HUPPOBBIX
pECYpCOB, B X0/€ IPAKTUIECKOI pabOThI
O0o0menne, IIpencraBieHue naHHbIX. (IIOBTOPATH HU3y4eHHOE H  BbICTPAUBATH CHCTEMY
KOHTPOJIb OmnucartenbHas CTAaTUCTHKA. [3HAHHH.
(5 ) BeposiTHOCTBCITydaifHOTO COOBITHS Pemiate 3agauym Ha [OpeacTaBICHHE W OMHCAHHE
JaHHBIX C IIOMOINBIO M3YYEHHBIX XapaKTePHUCTHK.
O6cy:kn1aTb npuMepbI CITy4alHBIX COOBITHIA,
MaJIOBEPOSATHBIX u MPaKTUIECKU JTOCTOBEPHBIX
CIIy4alHBIX COOBITHH, MX POJHM B MOPUPOJAE U >KU3HHU
JeoBeKa
8 kJjacc (He menee 34 v)
Ha3spanue
pasgena OcHoBHOe cofep:KaHne XapaKTepuCTHKA JesTeJIbHOCTH 00y4aloIuxcst

(TeMbl) (YucI0
4acoB)

IMoBTOpeHue IIpencraBnenue naHHbIX. | IIOBTOPATH H3ydYEHHOE U BbICTPAUBATB CHCTEMY
Kypca 7 | OmnucarenbHas CTaTUCTHUKA. | 3HAHUM.
KJIacca CrnyyaifHas nsmMeHunBocTh. Cpennue | Pemars 3agauym Ha TIpeACTaBIEHHE M OIHCAaHHUE
4 q) 4YHCIOBOTOHAOO0pA. JAHHBIX C TOMOIIBIO HU3YyYEHHBIX XapaKTEPHUCTHK.
Cryugaitnele coObITHsI. BepossTHocTM | PemiaTh 3agaum Ha IpeICTaBIICHUE TI'PYIITHPOBAHHBIX
gacToTel. Kilaccuueckue MoAenH | JaHHBIX U ONHMCAaHUE CIy4ailHOM M3MEHYUBOCTH.
TEOpUHM BEPOSATHOCTEH: MoHeTa U | Pemarhb 3aja4um Ha ONpe/eleHHE YacTOThI CIyYalHBIX
urpajabHasi KOCTh coOBITHH, OOCYXIASHHE  IPUMEPOB  CIydalHBIX
COOBITHH, MaJIOBEPOSITHBIX u IPaKTHIECKHU
JNOCTOBEPHBIX CIIyYaWHBIX COOBITUH, WX POJIU B
OPUPOJEH KU3HU YeJIOBEKa
Omnucarenrbna | OtkioHeHus. Jucnepcus uucioBoro | OcamBaTh NOHATHSI: JUCIEPCHs W CTaHJIAapTHOE
sl craTUCTHKA. | HaOopa. CraHIapTHOE OTKJIOHEHHE | OTKJIIOHEHHME, HWCIOJIb30BaTh 3TH XapaKTEPUCTHUKH
PacceuBanue quciIoBOro  Habopa. JlmarpamMMsl | IS OITMCAHUSI PACCEMBAHHS JAHHBIX.
JaHHBIX pacceuBaHus BpiBUraTh rumore3bl 00 OTCYTCTBHU WJIM HAIWYAU
4 v) CBSI3U II0 JUarpaMMaM pacCEHUBAHMUA.

CTpouTh nHarpamMMbl PAacCEUBAHHUS MO HMEIOIINMCS
JaHHBIM, B TOM 4YHCJIE€ C IOMOIIbIO KOMIIbIOTEPA

Mpmuo:kectBa (4 | MHOXecTBO, MNOAMHOXKECTBO. | OcBauBaTh NOHSATHA: MHOXECTBO, 3JIEMEHT
q) Omnepanun Hal MHOYECTBAMH: | MHOXECTBA, IIOJMHOECTBO.
o0beMHEeHHE, nepeceyeHue, | BbIMOIHATH onepauuu Hax MHOXECTBAMU:
JIOTIOJTHEHHE. o0BbeUHEHNE, TIepecedeHne, TOTOTHEHHE.
CaoiicTBa onepauui Hajg | Hcnmoab3zoBathb CBOMCTBA: ePEMECTUTEIIBHOE,
MHOXXECTBAMHU: II€PEMECTHTENIFHOE, | COUYeTaTeNIbHOE, pacCIpeAeIuTeIbHOe, BKIFOUCHUS.
codeTaTesbHOe, pachpenenuTensHoe, | Memoab3oBaTh rpadruuecKkoe MpeACcTaBICeHHe MHOXKECTB
BKJIFOUYCHMUA. npu ONnUuCaHuU pPeaJiIbHBIX IIPOLECCOB U ﬂBJ’[eHMﬁ,
I'paduyueckoe NpeaCcTaBJICHUE IIpU PEIIeHUHU 3ahad U3 APYruxX ydeOHBIXIIPEIMETOB
MHOJKECTB 1 KypCcOB
BeposiTHOCTH DneMeHTapHbIS coOprThst. | OcBamBaTh  MOHATHSI:  dJIEMEHTapHOe  COOBITHE,
cay4aifHoro Cryuaitnere coOBITHS. | ciydaifHOe coOnITHE KaK COBOKYITHOCTH
coObITHS bnaronpusitrcrByromue OJIaTOMPHUSITCTBYIOMINX  JJIEMEHTAPHBIX  COOBITHIA,
(6 v) 3JIEMEHTapHbIC COOBITHSI. | PaBHOBO3MOXKHBIC DJIEMEHTAapHBIE COOBITHSI.

BepositHocTi coObITHIH. OMNBITHL €
PaBHOBO3MOKHBIMH DJIEMEHTApHBIMH
coObITusiMH. CitydaiiHbIH BBIOOD.
[NpakTuueckass pabora «OmNBITEI C
PaBHOBO3MOKHBIMHU 3JIEMECHTAPHBIMU
COOBITHSIMI

Pemiate 3amaum Ha  BBIUMCICHHE BEPOSITHOCTEH
COOBITHH IO BEPOSTHOCTSIM JJIEMEHTAPHBIX COOBITHH
CJIy4aifHOTO OITBITA.

Pemiate 3amaum Ha  BBIUYMCICHHE BEPOSITHOCTEH
COOBITHIT B OITbITax c PaBHOBO3MOKHBIMHU
SJIEMEHTAPHBIMH  COOBITUSIMA, B TOM YHCIE C
MOMOIIBIO KOMITBIOTEPA.

IIpoBoauThs M M3y4YaThb ONBITHI C PAaBHOBO3MO>XHBIMU
3JIEMEHTApPHBIMH COOBITHUSIMH (C  HCIIOJIB30BAHUEM
MOHET, UIpajbHBIX KOCTEH, APYTHX MOJEJCH)B Xoxae
MPAKTUUECKON paboThI
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BBenenue B
TeopHIo
rpagoB

4 v)

Hepeso. CBoiicTBa
€IMHCTBEHHOCTh MmyTH,
CyIIECTBOBAHME BHUCSYEH BEPIINHBI,
CBSI3b MEXJy UYHCJIOM BEpPIIMH U
qucyioM pébep.llpaBuiio ymMHOXEHUS

nepesa:

OcBanBaTh TNOHATHA: JEPeBO Kak rpad Oe3 nukia,
BUCsAYasi BeplInHa (JIUCT), BETBb JEpeBa, IIyTh B
JepeBe, IuaMeTp JAepeBa.

H3yyatrs cBolicTBa AepeBa: CYyLIECTBOBAaHUE BHUCSYEH
BEpIIMHBI, €IWHCTBEHHOCTb IIyTH MEXJIY OBYMs
BEPIIMHAMH, CBSI3b MEXy YHCJIOM BEPIIHH U YHUCIIOM
pEoep.

PemaTp 3agadym Ha IOWCK M IIEpEUYHCIICHHUE IIyTeH B
IepeBe, OIpeAeJIeHHE 4YHCIIa BEpIIMH WiIH pédep B
nepese, o0Xon OWMHApPHOTO JepeBa, B TOM YHCIE C
NPUMEHEHUEM MPaBUJIA YMHOXKEHUS

Cayyaiinblie
co0bITHS

8 )

IIporuBononoxxHoe coOBITHE.
HAunarpamma Ditnepa. O6benuHeHNE U
nepeceyeHue COOBITHIA.
HecoBmectHble coOpiTHs. Dopmyra
cl0oXKeHus1 BeposTHocTteil. IIpaBuiio
YMHOXEHUS BEPOSITHOCTEM.
YcnoBHas BEPOSITHOCTb.
HesaBucumeie COOBITHSL.
IlpencraBnenue CIIy4aliHOTr o
SKCIIEpUMEHTa B BUJE JIepeBa

OcBauBaTh NOHATHSI: B3aUMHO HPOTHUBOMOJIOKHBIE
COOBITHSI, OIIEpalliy HaJl COOBITHSIMHU, OOBbEIMHEHNE U
nepeceyeHue COOBITHH, auarpamMmma Diinepa
(Ditnepa—BeHHa), COBMECTHBIE H HECOBMCCTHBIC
CcOOBITHSI.

H3yyaTh TeopeMbl O BEPOSITHOCTH OOBEAMHEHHUS NBYX
coObITHi ((HOPMYIIBI CIIOKEHUS] BEPOSITHOCTEHR).

PemaTh 3aaumM, B TOM YHCJI€ TEKCTOBBIE 3aJa4uM Ha
omnpeneneHne BEpPOATHOCTEN 00BEeqUHEHUS u
IepecedeHuss COOBITHI C TOMOIIBIO  YHCIIOBOU
npsiMOii, nuarpamm Diiepa, (GOPMYJBI  CIIOKEHHUS
BEPOSITHOCTEH.

OcBauBaTh TIOHSITHS: MIPaBUIIO YMHOKCHHUS
BEPOSITHOCTEH, yCIIOBHAsI BEPOSITHOCTH, HE3aBUCUMBIC
COOBITHSI AEPEBO CIIydaHHOTO OMBITA.
HN3yuaTp cBoiicTBa (OmpenescHus )
COOBITHIA.

PemaTts 3agaum Ha oONpeaclICcHHE U HCIIOJIL30BaHUE
HE3aBUCHUMBIX COOBITHH.

PemaTtp 3agadyM Ha IIOMCK BEpPOSITHOCTEH, B TOM
4HuCJIe  YCJOBHBIX, C  HCIIOJB30BaHHUEM JiepeBa
CIIy4allHOI'O OIIbITa

HC3aBUCHUMBIX

O0o01eHHe,
KOHTPOJIb
4 )

IlpencraBnenue JAHHBIX.
OmnmcaTtenpHasi CTaTHUCTUKA. [ padrbl.
BepositTHOCTE cimydalfHOTO COOBITHS.
DneMeHTbl KOMOMHATOPUKU

IMoBTOPATH M3YyUYEHHOE U BBICTPAMBATL CUCTEMY
3HAHUI.

PemaTte 3agauym Ha TpeICTaBICHHE M OIMHCAHUE
JAaHHBIX C IIOMOIIBIO M3YYEHHBIX XapaKTEPUCTHK.
PemaTp 3axaum ¢ npuMeHeHneM rpados.

Pemate 3agaum  Ha  HAxXOXIEGHHE  BEPOSTHOCTHU
cllydaliHOr o COOBITUS o BEPOSITHOCTSIM
SJIEMEHTAPHBIX COOBITHI, B TOM YHCIIE B OIBITax C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMHU COOBITHUSIMH.
Pemiare 3aJa4uM  Ha HaXO0XJICHUE BEPOSTHOCTEH
oOBbeIMHEHWS] U TIEpEecedeHUs] COOBITHI, B TOM YHCIIEe
HE3aBUCHUMBIX, C HCHOJB30BaHHEM TIpadHUISCKUX
MpEeACTaBJICHUN U JiepeBa CIIydailHOro OIbITA.
PemaTtp 3amaum  Ha TIepeyHCIICHHME KOMOWMHAIWMK
(uncna TepecTaHOBOK, YHCJAa COYeTaHWil), Ha
HaXOXXJCHHUE BEPOSTHOCTEH COOBITHI C IPUMEHEHUEM
KOMOMHATOPHUKH, B TOM YHCJIE C HCHOIb30BaHHEM
TpeyroabHuka [lackams

9 KkJjace (He menee 34 1)

Ha3Banue
pa3aena
(Tembl) (YUCIO
4acoB)

OcHOBHOE coaep:kaHue

XapakTepucTuKa AeATeJIbHOCTH O00y4aroluXcs

IloBTOpenue
Kypca 8
KJjacca

(4 1)

IIpencraBnenue JAHHBIX.
OmnucareabHast CTATUCTHUKA.
Onepanuu Haxq COOBITHSIMH.

HeszaBucumMocTh COOBITHIA

IloBTOPATHL M3YyYEHHOE U BbICTPAUBATh CHCTEMY
3HAHWM.
Pemrars 3amauyM Ha TMpeJCTaBICHHE UM OIIMCAaHUE
JaHHBIX.
Pemats 3agauym  Ha HaxXOXJEHHE BEPOSITHOCTEH

O0BEOVHEHHSI U NEPECEUCHUs] COOBITHI, B TOM YHCIE
HE3aBUCUMBIX, C HCIOJIb30BaHUEM TIpaduaecKkux
MPEeACTABIEHUN U JIepeBa CIy4alHOI'O OIbITA.
Pemiare 3agaum Ha IIepedyMCICHHE KOMOWHAIMH
(ducia NOEepecTaHOBOK, 4YHCJa COYETaHWM), Ha
HaXO0/ICHHE BEPOSITHOCTEH COOBITHI C IPUMEHESHHEM
KOMOWHATOPHKH, B TOM YHCIIE C HCIIOJIH30BAHUEM
Tpeyroasnuka Ilackais
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DJIeMEHTbI Kom6unaropnoe npasuiio | OcBamBaTh NOHSATHSA: KOMOWHATOPHOE IPABUIIO
KOMOMHATOPH YMHOYECHMS. IlepecTaHOBKH. | yMHOXEHMUS, yTHOpsIIOYEeHHAsT napa, Tpoiika
KH ®axropuasn. CoueTraHuss M 4YUCIO | OOBEKTOB, NEpecTaHOBKa, ¢akTopHalg  d4ucia,
4 4v) coueranuii. Tpeyronsnuk Ilackand. | coueranue, UYHUCIO  COYETAHUM,  TPEYIrOJbHUK
IIpakTnueckas pabora «Bperuucnenue | Ilackans.
BEpOSAAITHOCTEH € ucHOJb30BaHUEM | Pemars 3agadyum Ha IIEpEUHUCICHUE YIOPSIOYECHHBIX
KOMOWHATOPHBIX ¢GyHknmit | map, Tpoek, NepeducIICHHEe  IepecTaHOBOK |
SJIEKTPOHHBIX TAOIHUID) COYETAaHUN IJIEMEHTOB Pa3JINYHBIX MHOXECTB.
PemaTe 3agaum Ha NpuUMEHEHUE YHCIIa COUYCTAHHIA B
anreOpe (cokpaméHHoe YMHOYXEHHE, OuHOM
HproTona).
Pemiatb, mnpuMeHsisi KOMOWHATOPHKY, 3aJadd Ha
BBIUHCJICHHE BEPOSTHOCTEM, B TOM YHCIE C
IIOMOIIBIO 3JICKTPOHHBIX TaOITHIL B xome
IPaKTHIECKONPAOOTEI
I'eomerpuueck | I'eomeTprueckas BEPOATHOCTh. | OcBaMBATh NOHATHE TI'E€OMETPUUECKONH BEPOSITHOCTHU.
as Crnyualineiii  BBIOOp ToukM u3 | Pemars 3agayMm Ha HaxXOXXIEHHE BEPOSITHOCTEH B
BEPOSAITHOCTH (uryps! Ha IIOCKOCTH, U3 OTPE3Ka, | OMNbITaX, MNPEACTABUMBIX KaK BBIOOp TOYEK U3
4 v) M3 IyTHMOKPY>KHOCTH MHOTOYIOJbHMKA, Kpyra, OTpe3Ka WIU  JOYyTrHu
OKPY?KHOCTH, YHCIIOBOTO MTPOMEXKYTKaA
HcnpiTanus Hcneitanne. Ycnex u Heynada. | OcBaMBaThb NOHSATHS: UCHBITAaHUE, 3JIEMEHTApHOE
Bepuyamn (6 | Cepust WHCHBITAaHUKW 11O HEpBOTO | cOoOBITHE B HCHBITAaHUU (ycHex M HeyJada), cepus
q) ycnexa. Mcneitanuss ~ BepHyiumm. | WCHBITaHW, HACTyIUICHHE IIEPBOro ycrexa (Heynadn),

BepositHocT coObITHII B cepuH
HCHOBITAHUN bepnynnu.
IIpakTrueckast padora
«Hcnbrranus bepnymian»

cepust UcnbITaHuil bepnynnu.

Pemiats 3amaum  Ha  HaxO0XJEHHE  BEPOSITHOCTEH
COOBITHII B CEpHU HCTIBITAHWI O MEPBOTO ycrexa, B
TOM dYHCI€ C TpUMEHEHHueM (OPMyIBI CyMMBI
reoMeTPUUYECKO MPOrpeccuu.

Pemiare 3ajayM  Ha HaXO0XJEHHUE BEpPOSTHOCTEH
SJIEMEHTApHBIX COOBITHMII B  CEpPUHM  WCHBITAHUM
bepnynnu, Ha HaXO0XJICHUE BEPOSITHOCTU

ONpesIesIEHHOTO YMCila YCIEXOB B CEPUH HCIIBITAHUMN
Bepuynnu. AU3yyaTts B X0 NPaKTHYeCKOH padoThl, B
TOM dYHCIE€ C TIOMONIBI0 IIHU(PPOBEIX PECYpPCOB,
CBOWMCTBA  BEpPOSITHOCTM B  CEPUU  UCHBITAHUN
bepnynnu

Cayuaiinas
BesuuuHa (6
q)

Cnyualinas BEJIMYHMHA u
pacnpesieneHne BEPOSITHOCTEH.
Maremaruueckoe OKHJIaHUuEe u
JUCIepCUst CIydallHOW BEJIMYMHBIL.
IIpumepst MaTeMaTHYE€CKOTO
OXHUIAHUSI  KaK  TEOPETHUIECKOTO

CpeIHeT0 3HAYCHUSI BEITHINHBI.
ITonsaTe O 3aKOHE OOJBIIMX YHCEIL.
HN3smepenue BEpOSITHOCTEH c
MMOMOIIBIO  4acToT. llpumMeHeHue
3aKOHAOOJIBIINX YHCET

OcCBOUTHL NMOHSAITUSI: ClIy4yaiiHasi BeJIMYMHA, 3HAUCHUE
clIy4ailHOH BEJIMYHHBI, pacHpeiejIeHUe BEPOSITHOCTEH.
H3yuyare u o00cy:kaaTb MOpUMEpbl JIUCKPETHBIX U
HETIPEpPBIBHBIX  CIyYaHBIX BEIHMYUH (POCT, BeC
deloBEeKa, UHCICHHOCTh  HACEICHWs, JApyTHe
U3MEHUYHMBBIE BEJIMUUHBI, PACCMAaTPUBABIIECS B KypCe
CTaTHUCTHUKHN), MOJEJIBHBIX CIIyJaiHBIX BEJIMYIHH,
CBSI3aHHBIX CO CIy4YaWHBIMU omnbITaMu (OpocaHHe
MOHETBI, HTPAJILHOW KOCTH, CO CIIy4YalHBIM BHIOOPOM
U T. I1.).

OcBauBaTbh MOHATHSI: MaTEeMaTHYECKOE OXUJIaHUE
CIIydallHOM BEJIMUMHBI KaK TEOPETHUECKOE CpeJiHee
3HA4YEeHMUEe, JUCHEPCHUsl CIydYalHOW BEJIMUMHBI Kak
aHaJIOT JUCIIEPCHUH YHCIOBOrO Habopa.

Pemiate 3agaum Ha BBIYHCICHHE MaTEMaTHYECKOTO

OXXHUJAHUSIT W JUCIEPCUU JUCKPETHOH Cily4yallHOU
BEJIMYMHBI 1O 3aJaHHOMY pacIpeeIEHUI0, B TOM
yucae 3ajJad, CBS3aHHBIX CO CTpaxOBaHUEM U
JOTEPESIMHU.

3HAKOMHUTBCSI C MaTeMaTHYSCKUM OXHIAaHUEM U
aycrepcued HeKOTOPBIX paclpeneIeHuil, B TOM YHUCIIe
pacnpeneneHus ciiydyalHON BEJIUYUHBI

«YHMCJIO YCIIEXOB» B cepuM ucnbITaHui bepnHynu.
U3yyars 4acTOTy COOBITHSI B IOBTOPSIFOLIMXCS
CJIy4aMHBIX OIBITaX KaK CJIy4aiHyIO BEJIUYUHY.
3HAKOMHUTBCS C 3aKOHOM OoJsbiiux yucen (B ¢dopme
Bepuysuin): mpu OOJIBIIIOM YHCJIE OIBITOB YacTOTa
COOBITHS OJIM3Ka K €r0 BEPOSITHOCTH.

Pemiate 3agaum Ha W3MEpeHHE BEPOATHOCTEH ¢
TIOMOIIIBIO YaCTOT.

OO6cy:xaaTh poib  3aKOHA  OONBIIMX  YHCEN B
000OCHOBAaHMM  YaCTOTHOTO  MeToJa  H3MEPEHUs
BEPOSITHOCTEH.

OO0cy:xaaTh 3aKOH OOJIBIIMX YHCEJ KaK IPOSIBICHHUE
CTaTUCTUYECKOM  yCTOMUMBOCTH B  HW3MEHYMBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIINX YHUCE B MPUPOIACH B
JKU3HHU YeJIOBeKa
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O6o6uIenue, ITpencraBnenue naHHbIX. | IToBTOPSATH M3yYyeHHOE U BBICTPAMBATH CHCTEMY

koHTposib (10 | OmnmucarenbHas CTAaTUCTUKA. | 3HAHUM.

4) BeposTHocTh citydaiiHoro co6eitusi. | Pemate 3agauym Ha MpeACcTaBIEHHE M OINHMCAHUE
DIEeMEeHTBI KOMOMHATOPHUKU. | JaHHBIX.
Crny4gaiiHble BEJIMYHUHBI v | Pemarp 3ajauMm  Ha  HaXO0XIEHHUE  BEPOSITHOCTEH
pacnpeneneHus COOBITHIA, B TOM qucie B onbITax c

pPaBHOBO3MOJKHBEIMHM  DJIEMEHTApPHBIMH  COOBITHSIMH,
BEpOSITHOCTEH OOBbEINHEHUS U IIepPEeCeUeHUsT COOBITHH,
BBIUHUCJISITE BEPOSITHOCTH B  OMNBITaX C CEpUIMU
CIy4alHBIX MCIBITAHUHN

IIpu pazpaboTke paboueil mporpaMMbl B TEMAaTHYESCKOM IJIAHUPOBAHUHN JOJHKHBI
ObITh ~ YYTCHBI  BO3MOXXHOCTH  HCIIOJIb30BAaHHUsSI  DJICKTPOHHBIX  (LU(POBBIX)
00pa3oBaTeIbHBIX PECYPCOB, SBISIOMIUXCS Yy4€OHO-METOAUYCCKUMHU MaTepHhaiaMu
(MyJIBTUMEUITHBIC IIPOTrPaMMBbI, JICKTPOHHbIC YYCOHUKH U 3aJIaYHHUKH, DJICKTPOHHBIC
OMONMMOTEeKN, BUPTyaJIbHbIE JabOpaTOpPUHM, WUIPOBBIC IIPOrpaMMBbl, KOJUICKIIHUA
HU(PPOBBIX 00pa30BaTEIIBHBIX PECYpPCOB), HCIIOIB3YEMBIMU JUIsi OOydYCHUs H
BOCIIMTAHUSI PA3JIMYHBIX TI'PYIIIT HOJII)3OB3TC.HCI>1, npeacraBjaCHHBIMHU B 3JICKTPOHHOM
(urdpoBOM) BHJC U PeATU3YIOIIUMH TuAakTHYeckue Bo3mokHoctu UKT, coneprxanue
KOTOPBIX COOTBETCTBYET 3aKOHOJATEIBCTBY 00 0Opa3oBaHUU
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