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OdenepanbHas pabouass mporpamma (manee Ilporpamma) mo ydeOHOMY
npeamery «Maremarukay pazpadoraHa Ha ocHoBe PI'OC OOO, denepanbHOi
MPOrpaMMBbl BOCIIMTAHHS C YUETOM pPACTIPECIEHHBIX 0 KilaccaMm TPOBEPSEMBIX
TpeboBaHMI K pe3ynbTaTam ocBoeHHs OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl
OCHOBHOTO 00111eTO 00pa30BaHMUsI.

HOACHUTEJIBHAA 3AIIMCKA

OO0uas xapakTepuCcTHKA Y4eOHOro npeamera «MaremaTuka»

OenepanbHas paboyas mporpamMma MO MaTeMaTHKE [Jii O0ydaronIuxcst ¢
HOJIA 5-10 knaccoB pa3paborana Ha ocHOBe DenepanbHOTO rocyaapCTBEHHOIO
00pa3oBaTEILHOTO CTaHJapTa OCHOBHOTO o01ero
0o0pa30oBaHus C yYETOM U COBPEMEHHBIX MUPOBBIX TPEOOBAHUI, IPEIBABIAEMbIX K
MaTeMaTHYeCKOMY OOpa30BaHMIO, M TPAIUIMN POCCHUIMCKOTO 00pa3oBaHuUs,
KOTOpbIE o0ecreunBaoT OBJIAJICHUE KJIFOUEBBIMU KOMITETCHITUSIMH,
COCTAaBJISIIOIIIMMHU OCHOBY JUIsl HEMPEPHIBHOTO OOpa30BaHMSI M CaMOpa3BUTHS, a
TaKXK€ IIEJIOCTHOCTh OOIIEKYJIbTYPHOrO0, JUYHOCTHOIO U I[MO3HABATEIILHOTO
pa3BuTHs oOywaromuxcsi. B pabodeil mporpamMme ydTE€Hbl WM U TOJOKECHHUS
Konnenmuu pa3BuTus MmaTeMaTuueckoro oopasoBanus B Poccuiickoit deneparun.

B osmoxy mmdpoBoit Tpanchopmanmum Bcex cdep UemoBEUECKOUM
JESITeNbHOCTH HEBO3MOXKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0€3
0a30BOM MaTeMaTMYECKOHl MOJATOTOBKU. Y>K€ B IIKOJE MaTeMaThKa CIYKUT
OMOPHBIM MPEIMETOM JJII HM3YyYEHUS CMEXKHBIX IHUCLUMIUIMH, a TOCJE IMIKOJbI
peanbHO HEOOXOIMMOCTBIO CTAHOBHUTCSI HEMPEPHIBHOE 00pa30BaHUE, UTO TPEOyeT
MOJTHOIICHHOM 0a30Boi 00I11e00pa3oBaTEeIbHON MMOJATOTOBKHA, B TOM YHCIE H
MaTeMaTU4yecKod. ODTO O0O0YCIOBJIEHO TE€M, 4YTO B HAllM JHU PACTET YHUCIO
npodeccuii, CBSI3aHHBIX C HEMOCPEJACTBEHHBIM NMPUMEHEHHEM MAaTeMaTHKU: U B
chepe SPKOHOMHUKHU, U B OU3HECE, U B TEXHOJOIMYECKHMX OO0JacTsIX, U JaXKe B
rYMaHUTApHBIX cdepax. Takum o00pazoM, Kpyr oOydarouuxcs, Mg KOTOPBIX
MaTE€MaTHKa MOKET CTaTh 3HAYMMBbIM IPEIMETOM, PACIIUPSAETCS.

[IpakTuueckass TOJE3HOCTh MaTEMaTUKH OOYyCJIOBJIEHA TeM, 4TO €€
MpEeAMETOM  SBISIIOTCA  (PyHIaMEHTaJdbHBIE  CTPYKTYpbhl  HAIllero  MHpa:
MIPOCTPAHCTBEHHBIE (OPMBI M KOJUYECTBEHHBIC OTHOIIEHUS OT MPOCTCUIINX,
YCBAaWBAa€MbIX B HEMOCPEACTBEHHOM OIBITE, 1O JOCTaTOYHO  CIIOKHBIX,
HEOOXOJIMMBIX JJIsl Pa3BUTHSl HAYYHBIX W MPHUKIAJHBIX UeH. be3 KOHKpETHBIX
MaTE€MaTUYeCKUX 3HAHUW 3aTPyJAHEHO MNOHMMAHUE NPHUHIIMIIOB YCTPOWCTBA U
UCIIOJIb30BAaHUSI ~ COBPEMEHHOM  TEXHUKH, BOCHPHUSATHE U  HMHTEpIpeTanus
pa3HOOOpa3HOW COIUANbHOM, SKOHOMUYECKOH, MOJUTUYECKON uH(pOpMaIH,
Manod(p@exkTHBHA TOBCEAHEBHAs MpaKTHuecKas JesATelabHoCTh.  Kaxaomy
YEJIOBEKY B CBOEH JKM3HU NPUXOJUTCS BBINOJIHATh PAcCYEThl U COCTABJIATH
QITOPUTMbI, HAXOAUTh W TPUMEHATH (QOPMYJbI, BIANETh MPAKTUIECKUMU
npuéMamMi T€OMETPUUYECKUX HM3MEPEHUN U TOCTPOCHHM, 4YUTaTh WHGOPMAIIHIO,
MIPE/ICTABIICHHYIO B BUJIEC TAOJIHI], TUarpaMM U rpaduKOB, KUTh B YCIOBHUIX
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HEONpeIeIEHHOCTH U MIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4YalHbIX COOBITUH.

OnHOBpeMEHHO C pacmupeHueM cdep MpUMEHEHUsS MaTeMaTUKH B
COBPEMEHHOM 00IIecTBE BCE 00Jiee BaXKHBIM CTAHOBUTCS MATEMAaTHYECCKUN CTHITH
MBIIUIEHUS, TPOSBISIIOUIMICA B ONPEIEIEHHBIX YMCTBEHHBIX HaBbIKax. B
MpoLIECCe M3YYEHUS] MATEeMaTUKU B apceHall NPUEMOB U METOJIOB MBIILIEHUS
YeJloBeKa €CTECTBEHHBIM O00pa3oM  BKJIOYAKOTCS HWHAYKUUS MW JeAyKIus,
0000IIeHne ¥  KOHKpEeTH3alus, aHalu3 ¢ CHUHTe3, KiIaccupukanus U
cuctemaTuzanus, adcrparupoBaHue U aHajorusa. OOBEKTHl MaTEMaTUYECKUX
YMO3aKJIIOUCHUl, IIpaBUja MUX KOHCTPYHUPOBAHMS PACKPBIBAIOT MEXAHU3M
JIOTUYECKUX MOCTPOEHUH, CIOCOOCTBYIOT BbIpaOOTKE yMEHMs (HOpPMyIHpPOBaTh,
O00OCHOBBIBaTh M JIOKa3blBaTh CY)KJIEHUS, TEM CaMbIM pPa3BUBAIOT JIOTMYECKOE
MbIllUIEHHE. Benymias posib NpuHAANEKUT MareMaTHKe U B (OPMUPOBAHUU
QITOPUTMHYECKOW KOMIIOHEHTHI MBIIUJIEHUS U BOCIMTAHUM YMEHUM J1€HCTBOBATH
[0 3aJIaHHBIM AJITOPUTMAaM, COBEPIICHCTBOBaTh HM3BECTHBIE M KOHCTPYHPOBATH
HOBBIE. B mponecce pemienus 3a1ady — OCHOBOM y4eOHOU AESTENIbHOCTH HAa YPOKax
MaTeMaTUKH — pPa3BUBAIOTCS TaKKe TBOpYECKAas M NPHUKIAAHAS CTOPOHBI
MBIILJIEHUS.

OOyueHue MaremaTHke IAaET BO3MOXHOCTb pPa3BUBAaTh y OOYy4YarOIIMXCA
TOYHYIO, pallMOHAIbHYIO U MH(OPMATUBHYIO pedyb, YMEHHE OTOMpaTh HamOoJiee
NOJIXOJISIIKE SI3bIKOBbIE, CHMBOJIMUECKHE, Tpadrueckue cpeicTBa AJisd BhIpaKEeHUs
CYKJICHUI Y HaIJIAJHOTO UX MPEACTaBICHUS.

HeoOxoquMplM  KOMIOHEHTOM  OOLIEH  KYJIbTYpel B  COBPEMEHHOM
TOJIKOBAaHWU  sBJIAETCA  OOlllee 3HAKOMCTBO C  METOAAMM  IO3HAHMS
JNEHUCTBUTEIBHOCTH, MPEJICTABICHUE O IPEAMETE U METOJAaX MaTEMaTUKH, HX
OTJAMYUNA OT METOAOB JPYTUX €CTECTBEHHbIX M T'yYMaHUTapHbIX HaykK, 00
OCOOCHHOCTSIX MPUMEHEHHUS MAaTEMaTUKU JJSl PEIICHHUS HAYYHBIX U MPUKIATHBIX
3agad. Takum oOpa3zom, mMaTemaruueckoe oOpa3oBaHHME BHOCHT CBOM BKJaj B
(dhopmupoBaHue o01IeH KyJIbTyphl YETOBEKA.

N3yueHne MareMaTUKH TakXke CIOCOOCTBYET ICTETHUYECKOMY BOCIHUTAHUIO
YeJIoBeKa, MOHMMAaHHUIO0 KpPAacoOThl M M3AIIECTBA MAaTEeMaTHUYECKUX PACCYXKIACHUI,
BOCIIPUATHUIO TEOMETPUUYECKUX (POPM, YCBOEHUIO UJIEW CUMMETPHH.

Leian usyyeHus yueOHOro npeamera «Maremaruka»
[TpuopureTHpiMH LEAIMHU 00yUeHHsI MaTeMaTuke B 5—10 kiaccax sBISIOTCA:
(opMupOBaHKE HEHTPATIbHBIX MATEMATUYECKUX MMOHATHH (YUCII0, BETUYUHA,

reoMeTpudecKas durypa, nepeMeHHasl, BEPOSITHOCTb, GyHKIHS),
00eCIeUnBAIOIINX MPEEMCTBEHHOCTh U TMEPCHEKTUBHOCTh MaTEMaTHUYECKOTO
o0Opa3oBaHUs 00YUaIOIINUXCS;

MOJIBEICHHE O00YyYarolMXCsl Ha JIOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHUIO
B3aMMOCBSI3M MAaT€MaTHUKU U OKPY>KAIOILEro MUpa, MOHUMAHUE MaTEMaTHKU Kak
qyacTu o011l KyJIbTyphl YEJIOBEYECTBA,

pa3BUTHE MHTEIIEKTYyaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEN O0yuaromuxcs,
II0O3HABATEJIbHOM aKTUBHOCTH, MUCCIEN0BATEIBCKUX YMEHHM, KPUTUUHOCTH
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MBIIIEHUS, UHTEpeca K U3YUEHUI0 MaTEMATUKHU;

dbopmupoBanre (HYHKIIMOHATEHON MaTEMAaTHYECKON TPAaMOTHOCTH: YMEHUS
pacno3HaBaTh  MPOSIBICHHS ~ MAaTEMAaTHYECKUX  IOHATUH, OOBEKTOB MU
3aKOHOMEPHOCTEN B PEalbHBIX XKMU3HEHHBIX CUTYAIUSX U MPU U3YUYECHUH JIPYTHUX
y4eOHbIX MPEIMETOB, NPOSABICHHUS 3aBUCUMOCTEd U  3aKOHOMEPHOCTEH,
(bopMyIUpPOBaTh UX HA SI3bIKE MAaTEMATUKU M CO3[1aBaTh MaTEMaTUUYECKUE MOJIEIH,
MPUMEHSITh OCBOCHHBI MaTEMAaTHYECKUW ammapar [Jjis pPeIIeHUs MPaKTHKO-
OPUEHTUPOBAHHBIX 3a7a4, MHTEPIPETUPOBATH W OLEHUBATH IMOJyYEHHbIC
pE3ybTaTHI.

OcHOBHBIE IMHUU CcOJiepkKaHus Kypca mateMaTtuku B 5—10 knaccax: «HUucna
U BBIUKCICHUS», «AnreOpa» («Anredpanueckue BBIPAXKEHUS», «YPaBHEHUS U
HepaBeHCTBa»), «Dynkiumny, «['eomerpus» («I'eomerpuueckue QUrypsl u ux
cBOMcTBay, «lM3MepeHue TEeOMETPUUECKUX BEIMYUH»), «BeposTHOCTh U
CTAaTUCTUKA». JlaHHbIE JTMHUU Pa3BUBAIOTCS MapalIeNIbHO, KaXkdasi B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJJHAKO HE HE3aBUCHMO OJHA OT JPYroil, a B TECHOM
KOHTaKTeé M B3auMmojeiictBuu. Kpome »3Toro, ux oOBEOUHSAET JOrMYecKas
COCTaBJISIIOIIAs, TPAAUIIMOHHO MpUCylIass MaTeMaTHUKE M IMPOHU3bIBAIOIIAs BCE
MaTeMaTU4YeCKue Kypchl U cojaepxaTenbHble JUHUU. ChOpMyIUpOBaHHOE B
denepaabHOM TOCYAAPCTBEHHOM 00pa30BaTeIbHOM CTaHapPTe OCHOBHOI'O OOIIETO
oOpa3zoBaHusi TpeOOBaHUME «YyMETh OINEPUPOBATh MOHSATUSMU: OIpPEACIICHUE,
aKkcuoma, Teopema, JOKa3aTelIbCTBO; YMEHUE PACIIO3HABATH UCTUHHBIE U JIOKHBIE
BBICKA3bIBAHUS, TPUBOJUTH MPUMEPHI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U
OTpUIIAHUSA BBICKA3bIBAHMI» OTHOCUTCS KO BCEeM Kypcam, a (HOpMHpPOBaHUE
JIOTUYECKUX YMEHHUH pachpenensercs IO BceM rojaM oOOydyeHUss Ha YpOBHE
OCHOBHOTO 00I1IeT0 00pa30BaHMUsI.

Copepxanne 00pa3oBaHUS, COOTBETCTBYIOIIEE MPEAMETHBIM pe3yjbTaTaMm
ocBoeHust DenepanbHoil padboyell NPOrpaMmbl, pacHpeneiaEHHbIM MO ToJaM
o0yueHHUs, CTPYKTYpUPOBAHO TaKuM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM,
MPUHIMIUAIBHBIM BOIpOcaM OOydaromuecs: o0pallagiuch HEOJAHOKPATHO, YTOOBI
OBJIAJICHUE MAaTEMaTUYECKHMMHM TOHATUSIMH M HaBbIKAMU OCYLIECTBIISIOCH
MOCJIEIOBATEIbHO M MOCTYNAaTelbHO, C  COOJIIOJIGHMEM  MPUHIIHUIA
IPEEeMCTBEHHOCTH, a HOBBIE€ 3HAHUS BKIIOYAJIUCh B  OONIYIO CHCTEMY
MaTEMaTUYECKUX MPEACTABICHUN oOydJaroumxcs, pacmupsis u yrayomss e€,
o0pa3ysi MPOYHbIE MHOYKECTBEHHBIE CBSI3H.

IIpuHuunsl peaau3anuu padoyei
NMPOrpamMmabl

[Ipu peanuzanuu npuHnUna AUdPEpPEeHIIMPOBAHHOTO (MHIUBHUIYATBHOIO)
noaxoaa B oO0ydeHMM MmareMarwke oOydarommxcs ¢ HOJIA HeoOxoammo
YUYHUTHIBATh YPOBEHb PA3BUTUS Y HUX MaHyaJIbHBIX HABBIKOB. YUHUTENb B MPOIECCE
oOy4eHHsI OmpenesieT BO3MOKHOCTH yYaIIUXCS BBIMOJHATH HUCHMEHHBIE



paboThl, TMOJIb30BAaThCA MATEMAaTUYECKMMU HWHCTPYMEHTaMH B  IIpoLecce
MOCTPOEHUSI T€OMETpPUYECKUX (Uryp U HM3MEpUTENbHbIX omnepaunuil. Tak ke B
nporecce 00ydeHUss MaTeMaTHKe, YUYUTETI0 HEOOXOJUMO YUYUTHIBATh YPOBEHb U
KayecTBO pa3BUTHE YCTHOU peun oOydvaromuxcs. [Ipu HegocTatoyHOM ypOBHE ee
pa3BUTHS ~ HEOOXOAMMO  HCIIOJIb30BaTh  TAaKUE  METOAbl  TEKYIIero U
IPOMEKYTOYHOTO KOHTPOJISI 3HAHUN OOydYaroIIMXCsA, KOTOpble Obl OOBEKTUBHO
MOKa3bIBAIM PpE3yJbTaTUBHOCTh HUX OO0yuyeHHs. BkitoueHuss oOydarommuxcs B
IOPOEKTHYI0O W y4eOHO-UCCIIEJIOBATEIbCKYI0  JESATENbHOCTb,  MPOBEICHUS
HAOMIOJICHUI W SKCIIEPUMEHTOB, B TOM YHUCJIE C HCIOJIb30BAaHUEM YUeOHOIO
71a060paToOpHOTO 000PYIOBaHMS, ITU(PPOBOTO (IJIEKTPOHHOTO) U TPAAUIIMOHHOTO
U3MEPEHHUs,  BKJIIOYAas  ONPEACIICHHE  MECTOHAXOXIEHHUS,  BUPTYaJbHBIX
7a0b0paToOpuid, BEIIECTBEHHBIX M BUPTYaJIbHO-HAIISIIHBIX MOJENIEH, U KOJUIEKUUN
OCHOBHBIX MaTeMaTHYECKUX OOBEKTOB.

OOyuarompecs C JBUTATEIbHBIMH HApYLIEHUSIMH HMCHBITBIBAIOT  PSiA
TPYIHOCTEl B mporecce oOydeHHs: MareMaTthke. MOTOpHbIE HapyIIECHHS
OrpaHUYMBAIOT  CIIOCOOHOCTP K  OCBOEHHUIO  MPEAMETHO  MPAKTUYECKOU
JESATENbHOCTU. DTO MPUBOJUT K TOMY, YTO (DOPMHUPYIOLIMECS 3HAHUS U HABBIKU
ABJISIFOTCSL HETIPOYHBIMU, TTOBEPXHOCTHBIMH, (PparMEeHTapHBIMU, HE CBSI3aHHBIMU B
eauHyro  cucremy.  OOHapyXuBalTCsI  TPyAHOCTH B (OPMHPOBAHUU
IPOCTPAHCTBEHHBIX U BPEMEHHBIX MPEACTABICHUI, CUETHBIX ONepaluii, padote c
TETpajblo, YYCOHHKOM, CIOCO0ax 3amucu MPUMEPOB B CTOJIOMK, COOJIOJIEHUEM
opdorpaduueckoro pexuma.

Ha ypokax maremartuku, ooyuaromuecs ¢ HOJIA ucnbIThIBalOT 0COOEHHBIE
TPYJHOCTH IPU BBINOJIHEHUN PUCYHKOB, YEpTEXKeH, rpaKoB, TaK KaK UM TPYAHO
OJTHOBPEMEHHO JIep’KaTh KapaHJall M JHUHEHKy, MO3TOMY UM 0053aTeIbHO
TpedyeTcsi moMouIs B3pocioro (yuurens, accuctenta). Ooydaromemyca ¢ HOJA
ObIBaeT MPOIIEC HAKATHEM KJIABHUII BBITOJHUTH YEPTEK HA KOMIBIOTEPE, YEM 3TO
CZeNIaTh ¢ MOMOILBIO KapaHaama u auHeiiku. Ooyyaromumes ¢ HOLA noctaTtouno
TSKEJI0 OCBaMBaTh BBOJ MaTEMaTHYECKUX CHUMBOJIOB, HAIPUMEP, OOBIKHOBEHHBIX
TpoOeH.

Ecnu y oOyyvaronierocst ectb HapyleHus PyHKIUN pyK, TO TeOMETPUUECKUI
MaTeprall MOKHO paccMaTpuBaTh 0030pHO, 3a7aud, CBSI3aHHBIE C MOCTPOCHHEM,
OpoINyCTUTh. BupryanbHas maboparopusi IO MaTeMaThKe, Hampumep, Ha
wiarpopme MOUI (POII) maer oOyyaromumcss BO3MOKHOCTH — BBIOJIHSTH
MOCTPOCHHE TEOMETPUUECKHUX (PUTyp Ha MIOCKOCTU U B IPOCTPAHCTBE, paboTaTh C
KOOpPJMHATHON IJIOCKOCThIO. bosplioe BHUMaHHE HEOOXOAUMO oOpamiaTh Ha
MPAKTHYECKYIO HAMpaBJICHHOCTh O0yUeHUSI MaTeMaTUKe, a UMEHHO: a) U3MEpEHHE
NEPUMETPOB M IUIOIIAJeH; ©O) BBIUMCIUTENbHBIE HAaBBIKA, B TOM YHUCIE U C
MOMOILBIO KaJIbKYJISTOPA.

Onnoit u3 ocobeHHoctet paboThl ¢ oOyuaromumucs ¢ HOJIA siBisieTcst To,
YTO UM HEOOXOJIMMO OO0JIbIlie BPEMEHU /JIsl BHITIOJHEHUS 3aJIaHU, YeM 310POBBIM
0oOy4YaronmMmcsi, O3TOMY JUIsl KOHTPOJIsi 3HAHUM JTydllle UCIOIb30BaTh 3a7a4yd Ha
rOTOBBIX YEpPTEkKaX, 3a/auyd, B KOTOPBIX YK€ HANe4YaTaHO YCJIOBHUE W HAYalo
pelieHus1, a 00y4JaromuMcsi OCTaETCsl €ro0 TOJBKO 3aKOHUYUTH WIIM BBIIOJHUTH



TeCcTOBbIe 3amaHms. Ilepen KOHTPOJBHBIMH pabOTaMH HEOOXOIUMO IPOBOJIUTH
obo0miaronue ypoku mno teme, Tak kak y oOydaronuxcs ¢ HOJIA ormeuarorcs
HEJIOCTATKU pa3BUTUSI MaMSITH, OCOOEHHO KpaTkoBpemeHHOH. Oo6oOIaromme
YPOKH JTAal0OT BO3MOXKHOCTH CKOHIICHTPUPOBAaTh BHUMaHHE Ha OCHOBHBIX
yIPaXHCHUSX, BBEJCHHBIX B KOHTPOJIBHYIO paboTy.

XapaxkTepucTuka 0co0bIX 00pa3oBaTebHBIX MOTPEOHOCTEI
ooyuarmmuxcsa ¢ HOIA

OcoOble 00pa3oBaTesibHbIE MOTPEOHOCTH y O0YyYarOUIMXCSl C HAPYIIEHUSIMHU
OMOPHO-JBUTATENIBHOTO  ammapara 3aJalTcs  CIeUUM(PUKON  JIBUraTeIbHBIX
HapylIEeHUH, a Takxke crneuudUKol HapylmeHUsi IMCHUXUYECKOro pa3BUTHUS, U
ONpENENSIOT 0cOo0YI0 JIOTMKY MOCTpOoeHHUs: yueOHoro mpoiecca. Hapsay ¢ stum
MOKHO BBIIETIUTh OCOOBIE 10 CBOEMY XapakTepy MOTpeOHOCTH B OOy4eHHH
MaTeMaTHKe, CBOMCTBEHHBbIE BceM oOyuaromumces ¢ HOJIA:

— HEOOXOAMMO UCMOJIb30BAaHUE CIEHUANIbHBIX METOJO0B, NPUEMOB U
cpeacTB oOydeHHs (B TOM 4YHCIE CHEIHMATU3UPOBAHHBIX KOMIBIOTEPHBIX U
ACCHCTHUBHBIX TEXHOJIOTHH), 00ECIEUNBAIOIIUX PEATH3AINI0 «OOXOIHBIX ITyTEH
0Oy4€eHMsI; UCIIOJIb30BAaHUE BUPTYAJIbHON MaTEMaTUUYECKOM J1abOpaTOpHH.

— HarJISIIHO-ACMCTBEHHBIN, MPEMETHO-NIPAKTUYECKUI XapakTep 00ydeHus
MaTeMaTHKe U YIPOIIEHUE CUCTEMbI YUeOHO-TT03HABATENIbHBIX 33]1a4, PEIIaeMbIX B
nporiecce 00yueHus;

- CHELMAIBHOE oOyueHue «IEPEHOCY» c(hOpMHUPOBAHHBIX
MaTEMaTUYECKUX 3HAHUH W YMEHHMM B HOBBIE CHUTYallUH B3aUMOJEHUCTBUS C
JEHNCTBUTEIBHOCTHIO;

— CcHeluaibHas IOMOINb B Pa3BUTUM BO3MOXKHOCTEH BepOaJbHOU W
HeBepOaIbHOW KOMMYHHMKAIIMN HAa YPOKaxX MaTeMaTUKH;

— KOppEKUHUs IPOU3HOCHUTEIBHONM CTOPOHBI pPEYH; OCBOCHHE YMEHHS
HCIT0JIB30BAaTh PEUb 10 BCEMY CHEKTPY KOMMYHHKAaTUBHBIX CUTYallU;

— obecriedyeHre 0co0OW MPOCTPAHCTBEHHONM M BPEMEHHOW OpraHU3alluu
o0pa3oBaTeIbHOI Cpeibl;

— MAaKCUMaJlbHO€ pacliupeHrue oO0pa3oBaTE€IbHOTO  MPOCTPAHCTBA  —
BBIXOJL 32 IOpelneiabl  00pa3oBAaTENbHOIO  YUPEXKACHHS TPU  PELICHUU
MaTEeMaTUYECKUX 3a]1a4 U BBIMOJIHEHUU IPOEKTHBIX paloT.

— HCIMOJb30BaTh AJTOPUTMBI JEHCTBUU MNpPH PELICHUH OOYYaIolMMU C
HO/IA omnpeneneHHbIX THIIOB MAaT€MaTUYECKHUX 3a7a4, B TOM YHUCIE B IPOLECCE
BBITOJIHEHUS CAMOCTOSTENBHBIX PadoT.

MecTto npeamera B yueOHOM ILJIaHE
B coorBerctBun ¢ ®enepanbHbIM TOCYJAPCTBEHHBIM 00pPa30BaATEIbHBIM
CTAHJapTOM  OCHOBHOIO  0O0miero  oOpa3oBaHMs  MaTeMaTUKa  SBJISICTCS
o0si3aTeNIbHBIM MPEIMETOM Ha JaHHOM ypoBHE oOpazoBanus. B 5-10 kiaccax
y4eOHbIN npeaMeT «MaTeMaTukay TPaAUIIMOHHO U3Y4aeTCs B paMKaxX CIICIYIOIIHNX
y4eOHBIX KypcOB: B 5—6 Kjaccax — Kypca «MaremaTtuka», B 7—10 kiaccax —
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KypcoB «Aunredbpa» u «l'eomerpusi». Hacrosdmeld mnporpamMMoil BBOJIUTCS
CaMOCTOATENbHBIN YueOHbINH Kypc «BeposaTHOCTh U CTATUCTHKAY.

TemaTnueckoe IUTAHMPOBAHHWE YYEOHBIX KypCOB M  PEKOMEHIyEMOe
pacnpeneneHue  y4eOHOro BpPEMEHM JJIi  M3y4Y€HUS  OTACIBHBIX  TEM,
IIPEJIOKEHHBIE B HACTOSLIEH MPOrpaMMe, HaJ0 pacCMaTpUBaTh KAK MPHUMEPHBIE
OpPUEHTHPHI B TIOMOIlb COCTABUTEII0 aBTOPCKOW paboueill mporpamMmbsl U MPEKIE
BCEr0 yuuTeno. ABTOp pabodeil mporpamMmbl BIIpaBe YBEIUUUTh WIM YMEHBIIUTH
MPEJI0KEHHOE YUCIIO YYeOHBIX YaCOB Ha TEMY, UTOObI yTIyOUThCS B TEMATHKY, B
OoJbILIeH CTENEHU 3aMHTEPECOBABIIIYIO0 O0YUYaIOUINXCs, UM HAIIPaBUTh YCHIINS Ha
MIPEOJIOJIEHHE 3aTpyAHEHUH. [JonycTUMO Takke JIOKaJIbHOE NepepacipeesieHue U
MIEPECTAHOBKA 3JIEMEHTOB COJEPKAHUS BHYTPU JAHHOT'O KJIacca WM BHYTPHU BCErO
Kypca npu HeoOxoaumocTu. KoinuecTBo nmpoBepoUHbIX paboOT (TEeMAaTHUYECKH U
UTOTOBBI KOHTPOJb KadecTBAa YCBOECHMS YYEOHOro Marepuana) U HUX THI
(camocTosiITeIbHBIE M KOHTPOJBbHBIE PA0OTHI, TECThI) OCTAIOTCA HAa YCMOTpPEHHUE
yunrtensa. Takxke ydyuTenb BOPABE YBEIWYUTh WA YMEHBIIUTH YUCIO y4E€OHBIX
JacoB, OTBeICHHBIX B DenepanpHONl paboueid mnporpamMmme Ha 0000IIEeHKE,
IOBTOPEHME, CHUCTEMATHU3alMI0 3HaHUN oOydaromuxcs. EIUHCTBEHHBIM, HO
OPUHLUIIHMAIBHO BaXXHBIM KPHUTEpUEM, SBISETCA JOCTHKEHUE PpEe3yJIbTaTOB
oOyueHus, yKa3aHHBIX B HAcTOSIIEH NporpaMme Ha KOHEI[ YPOBHS OCHOBHOIO
oO1miero oopa3oBaHms.

Copepxanne ywyeOHOro mpenMera «MaremaTtuka», MpPEICTaBICHHOE B
@denepanbHON aganTUpOBaHHOW paboueil nporpamme, coorBercTByeT DI'OC
000, denepansHOl OCHOBHON 00pa3oBaTeIbHON MPOrpaMMe OCHOBHOTO OOIIETro
00pa30BaHUsl C YYETOM IMPOJIOHTALMH HA OUH TOJ.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMS YYEBHOI'O

HNPEIMETA «<MATEMATHKA» HA YPOBHE OCHOBHOI'O OBIIEI'O
OBPA30OBAHUA

OcBoenne yueOHOro mnpeamera «MaremMaThkay HOKHO 00€CIIeunBaTh
JOCTHKEHHE Ha YpPOBHE OCHOBHOTO oOmero o0Opa3oBaHUS — CIEAYIOUINX
JUYHOCTHBIX, METAIPEAMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3yJIbTATOB:

JIMYHOCTHBIE Pe3yabTATHI

JIngHOCTHBIE pE3yJIbTaThl OCBOEHHS IPOTPaMMbl y4YeOHOro mMpeaMeTa
«MaremaTuka» XapaKTepU3yTCs:

IlaTpuoTHyeckoe BOCIUTAHME:

IPOSIBJIEHWEM HHTEpeca K IPOLNIOMY M HACTOSALIEMY POCCHMCKON
MAaTEMATUKH, [€EHHOCTHBIM  OTHOIIEHHMEM K  JIOCTUKEHHSIM  POCCHICKUX
MAaTEMATHUKOB M POCCHMCKOM MaTEMATUYECKOM IIKOJbI, K HCIOJIb30BAHUIO 3TUX
JTOCTHKEHUM B IPYTUX HayKaxX W MPUKIAAHBIX cepax.

I'paxxnanckoe v JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBIMIOJIHEHHUIO 00S3aHHOCTEH IpakJIaHUHA U peali3allii ero
mpaB, TMPEJCTABICHUEM O MaTeMaTHYECKHMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, ABJICHUM, TPOLIETYP TPAKIAHCKOTO 00IecTBa (BHIOOPHI,
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OMPOCHI U TP.); TOTOBHOCTBIO K OOCYXKJICHUIO 3THUYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAaKTUYECKUM TMPUMEHEHUEM JIOCTIKCHHH HayKd, OCO3HAHHEM Ba)KHOCTHU
MOPaJIbHO-3TUUYECKUX TTPUHIIUIIOB B ACATEILHOCTH YYEHOTO.

Tpynosoe BocnuTanue:

YCTAHOBKOM Ha aKTUBHOE YyYacTHE B PEIICHUU MPAKTHYCCKUX 3ajad
MaTEMaTUYECKON HaNpaBICHHOCTH, OCO3HAHHEM BAXHOCTU MAaTEMaTUYECKOIO
oOpa3oBaHMsI HAa TMPOTSHKEHUM BCEH >KM3HU Ui YCHEHTHOW MpodecCHOHaIbHOU
JESTENBbHOCTU M Pa3BUTHEM HEOOXOIMMBIX YMEHM; OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM MHUBUIyATbHONU TPAEKTOPUHN 00pPa30BaHUS M )KM3HEHHBIX IJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN.

JcTeTHYECKOEe BOCIIUTAHUE:

CIIOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSITHIO
MaTeMaTUYeCKUX OOBEKTOB, 3ajlayu, PEUICHUN, PacCyX IACHUN; YMEHHUIO BUJECThH
MaTeMaTU4YeCKHe 3aKOHOMEPHOCTH B UCKYCCTBE.

LleHHOCTH HAYYHOT'O IO3HAHMS:

OpUEHTallMed B JEATEIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHbIX
Npe/ICTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YENOBEKA, MPUPOJILI U
oOmecTBa, MOHUMAHMEM MAaTEMAaTUYECKOW HayKu Kak cdepbl 4YelI0BEYECKON
NEeSATENbHOCTH, ATANoOB €€ Pa3BUTHUS M 3HAYMMOCTU [JISl Pa3BUTHUS LHUBUIN3ALNY;
OBJIJICHUEM SI3BIKOM MATEMATHKHA M MAaTEMAaTHYECKON KYJIbTYpPOil KaK CpPeCTBOM
MO3HAHUSI MHPA; OBJIAJICHUEM MPOCTEHIIMMU HaBbIKAMH HCCJIEA0BATEIbCKOM
NESATEeNbHOCTH.

duznyeckoe BoOcNUTAHWE, (OPMUPOBAHHME KYJIbTYPbl 310POBbSI H
IMOIMOHAIBHOI0 0J1aroNoJIyYusi:

TOTOBHOCTBIO TNPUMEHSATh MAaTEMAaTUYECKUE 3HAHUS B HMHTEpPECax CBOETO
3I0pOBbsl, BEACHHMS  370pPOBOro  oOpasa JKM3HH  (370pOBOE  IHTAHHUE,
cOAIaHCUPOBAHHBIM PEXKUM 3aHIATHH € OTAbIXa, peryispHas (usndeckas
aKTUBHOCTB); C(HOPMUPOBAHHOCTHIO HaBBIKA pedieKcuu, TpPU3HAHUEM CBOETO
MpaBa Ha OIMOKY U TAKOTO e MpaBa JIPyroro 4yeaoBeKa.

JKOJI0rHYecKoe BOCIMTAHHE:

OpHEHTallMel Ha MPUMEHEHHE MAaTEeMaTUYECKUX 3HAHUM JIJIsl pelIeHus 3a/1a4
B 00JIaCTH COXPAHHOCTH OKPY’KAIOIIEeW Cpenbl, IJIaHUPOBAHMS IOCTYNKOB U
OLIEHKM HMX BO3MOXHBIX TOCIEICTBUI I OKPYXAIOIIEH Cpeabl; OCO3HAHUEM
rJI00AJIBHOTO XapakTepa dKOJIOTUUECKHUX MPOOJIeM U MyTeH UX PEIIeHUS.

JInuHOCTHBIE pe3yJabTaThl, o0ecneuynBaOIIne aJanTanuio
o0y4yamoumerocss K H3MEHSIOIUMCH YCJIOBHSM CONHAJbHONM W TNPHUPOIHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEOINPEIEIEHHOCTH, MOBBIIICHHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUUYECKYIO JEATEIbHOCTh, B TOM YUCIIC
YMEHHE YUYUTHCS Yy JIPYyTHX JIOJIeH, MpUOOpeTaTh B COBMECTHOM JEATEIbHOCTU
HOBBIE 3HAHUS, HABBIKK U KOMIIETEHIIUH U3 ONbITA IPYTHX;

HEOOXOJUMOCThIO B (POPMHUPOBAHWUM HOBBIX 3HAHUW, B TOM YHUCJIE
dhopMyIMpOBATH UJEH, IOHITHS, TUTIOTE3bl 00 00BEKTAX U SBJICHUSIX, B TOM YHCIIC
paHee He U3BECTHBIX, OCO3HABAThH JACPUIIUTHI COOCTBEHHBIX 3HAHUH U
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KOMIIETEHTHOCTEMH, IUIAaHUPOBATH CBOE PA3BUTHE;

CHOCOOHOCTBIO  OCO3HABaTh CTPECCOBYIO  CUTYyallMi0, BOCHPUHUMATh
CTPECCOBYIO CHUTYallMI0 KaK BBI30B, TPEOYIOMIMI KOHTPMEp, KOPPEKTHUPOBATH
IPUHUMAEMble pEelIeHUs] U JEUCTBUA, (OPMYIUPOBATH W OLIEHUBATh PUCKH U
MOCJIEICTBUS, (POPMUPOBATH OIBIT.

MeranpeaMeTHbie pe3yJbTaThl

MeTtanpenMeTHbIE pe3yJbTaThl OCBOSHHUS MPOrPaMMbl y4eOHOTO TpeaMeTra
«Marematuka XapaKTEPHU3YIOTCS OBJIaJICHUEM VHUBEPCATIbHBIMU
NO3HAGAMENbHBIMU  OCUCMBUAMY,  YHUBEPCATbHbIMU — KOMMYHUKAMUGHLIMU
OelicmeusIMU U YHUBEPCATIbHLIMU PeZYIAMUGHBIMU OeliCMBULMU.

1)  VYuusepcanvnvie  nosmaeamenwvmvle  Oelicmseusi  0becnequsarom
Gdopmuposarue 06a308blX KOSHUMUBHBIX NPOYECCO8 00YYaAOWUxcs (0ceoeHue
Memoo0o8  NO3HAHUA  OKpyJcarowe2o  Mupa;  NnpuUMeHeHue  J102U4ecKux,
ucciedosamenbcKux onepayuil, ymenutl pabomams ¢ ungpopmayueii).

ba3zoBble 1ornyeckue AeicTBus:

BBISIBIISATh M XapaKTEPU30BaTh CYIICCTBCHHBIC MTPU3HAKK MAaTEMaTHUECKHUX
OOBEKTOB, TIOHATUH, OTHOIICHUH MEXIy MOHATUAMH;, (POPMYIUPOBATH
OTIpEJICIICHHUSI MOHSITUH; yCTaHaBJIUBATh CYILIECTBEHHBIN pPU3HAK
KJIaccu(ukanuu, OCHOBaHUS JJsi OO0OOUIEHUS U CpaBHEHUS, KPUTEpUU
MIPOBOJIMMOTO aHAJIN3a;

BOCIIPUHUMATh, (OPMYJIUPOBATH M  NPEOOPA3OBBIBATH  CYXKIICHUSA:
YTBEPAUTEIbHBIE U OTPUIIATEIbHBIC, CAMHUYHbBIC, YACTHBIE U OOIIUE; YCIOBHBIC,

BBISIBIISAITH ~ MAaTEMAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBS3U U
npoTuBopeurs B akTax, JaHHBIX, HAOTIOJACHUSX W YTBEPKICHUSIX; MPEAiaraTh
KPUTEPHUH JJIS BBISBICHUS 3aKOHOMEPHOCTEH M TIPOTHBOPEYUHIA,

JIenaTh BBIBOABI C HCIOJIb30BAaHUEM 3aKOHOB JIOTHKH, JCTYKTHBHBIX H
VHIYKTUBHBIX YMO3aKIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh 0Ka3aTeIbCTBA MaTEMAaTHYECKUX YTBEPKIACHUHN (IIPSMBIC U OT
MPOTUBHOrO), TMPOBOAUTH CAMOCTOSITENIBHO  HECJIOXHBIE JOKAa3aTeIbCTBa
MaTeMaTUYeCKUX (PaKTOB, BICTPAUBATh apryMEHTAIMIO, TPUBOJUTH TPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CMOCO0 perieHus: yd4eOHOM 3amadyu (CpaBHHBATh HECKOJIBKO
BAPUAHTOB  pEIICHHS, BHIOMpAaTh HaumboJee MOAXOASAIMHMK C  y4ETOM
CaMOCTOSATEILHO BBIJICJICHHBIX KPUTEPHUEB).

Ba3oBble uccienoBaTeIbCKHeE TeiiCTBUS:

WCITOJIB30BaTh BOMPOCHI KaK HMCCIICOBATEIIHCKANA MHCTPYMEHT TO3HAHUS;
dbopMyIupoBaTh  BONPOCHI,  (PUKCHUpYIOIIME  MPOTUBOpEYHE, MIpodIeMy,
CaMOCTOSTEIILHO yCTaHABJIMBAaTh MCKOMOE W JaHHOE, (hOPMHPOBATH THIIOTE3Y,
apryMEHTUPOBATh CBOIO MO3UIMIO, MHEHUE;

MPOBOJUTH 1O CaMOCTOSITENIBHO COCTaBJIEHHOMY IUIaHY HECJIOKHBIN
HKCIIEPUMEHT, HEOOJBIIOE HCCIEJOBAaHUE MO YCTAHOBJIEHUIO OCOOCHHOCTEH
MaTeMaTHIECKOr0 0OBEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKITY COOOI;

CaMOCTOATENHHO (POpMYIHpPOBaTH 0OOOIIEHUS! U BBIBOJBI MO Pe3yJibTaTaM
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MPOBENEHHOTO  HAOJIOJIEHUs, HCCIEJOBaHUs, OLEHUBATH JIOCTOBEPHOCTH
MOJTYYEHHBIX PE3yJIbTaTOB, BEIBOJOB U 0000IIEHUIA;

MPOTHO3UPOBAaTh BO3MOXKHOE Pa3BUTUE MPOLECCA, a TAKXKE BBIIBUIATh

MPEANOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBUSIX.
Pabora c nHpopmanueii:

BBISIBJISITH HEJOCTaTOYHOCTh W HU30BITOYHOCTh HMH(OpPMAIMM, HTaHHBIX,
HEO0OXOJAMMBIX /IS PELICHMS 3aa4uH;

BBIOMpATh, AHAJIM3UPOBATh, CHUCTEMATU3UPOBATH W HMHTEPIPETUPOBATH
MH(OPMAIUIO PA3TMYHBIX BUJOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (opMy TMpeACTaBiIeHUS HH(POpMAUMU M HWILIIOCTPUPOBATH
pellaemMble  3aJayd  CXeMaMM, JuarpaMMaMH, HWHOM rpadukoll U  uX
KOMOHMHAIUSIMU,

OLICHMBAaTh HAAEKHOCTh WH(OOPMAIMU TIO0 KPUTEPHUSM, MPEIJIOKEHHBIM
YUHUTENIEM WU CHOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

2)  VHueepcanvnvle KomMMyHukamugHwvle Oelicmeus — 0Oecnedusarom
chopmMupoeaHHoCcms COYUATbHBIX HABLIKOE 00YUAIOUUXCAL.
OO0uenue:

BOCIIPUHUMAaTh U  (OPMYIHPOBATH CYXKIEHUS B COOTBETCTBUU  C
YCJIOBUSIMHU U LEJSIMU OOIIEHHUS; ICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY
3peHus B YCTHBIX (MPY HAJIMYUU BO3MOKHOCTH) U MUCHBMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUSI 10 XOJy pelIeHus 3aJadyd, KOMMEHTHPOBATh MOJYYCHHBIN
pe3ynbTar;

B X0/ OOCY>KIEHHMSI 33/1aBaTh BOIIPOCHI 110 CYILIECTBY 00CYkK/1aeMOl TEMBI,
npoOyieMbl, penraeMol 3aladyM, BBICKA3bIBATh MJIEH, HAICJICHHbIE Ha TOUCK
pEILIEHUs; COMOCTABISATh CBOU CYXACHUSA C CYXKICHUSIMH JIPYIMX YYaCTHHUKOB
auanora, oOHapyXUBaTh Pa3IMYMe U CXOJCTBO MO3UIINN; B KOPPEKTHOU (hopme
(bOopMyIMpPOBATH PA3HOIJIACHS, CBOU BO3PAKEHUS;

NPEACTaBIATh  pe3yJbTaTbl  pPEIICHHUS  3aJauyd,  SKCIEPUMEHTA,
UCCJIEIOBAHUSI, MPOEKTA; CAaMOCTOATENbHO BbIOMpaTh (hOpMAT BBICTYIUICHHS C
y4€TOM 3a/lad TIpe3eHTaluu, OCOOCHHOCTEeH ayIuTOPUU U WHAUBHUIYAIbHBIX
BO3MOYKHOCTEM.

CoTpyaHuvecTBo:

NOHMMAaTh M UCIOJIb30BaTh  MPEUMYyLIECTBA  KOMaHAHOU U
WHJUBUIYAIbHOM pabOThl MpPHU PEIICHUH Y4YEOHBIX MaTEeMaTHYECKUX 3a/ady;
NpPUHUMATh 1IeJIb COBMECTHOM JI€ATE€NbHOCTH, IJITAHUPOBATh OPraHU3aIUI0
COBMECTHOM paboThl, paclpeaesaTh BUAbI padOT, JOTOBApUBATLCA, 00CYX AATh
IPOLIECC U Pe3yJIbTaT paboThl; 000011aTh MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBaTh B TPYyNHoBbIX ¢opmax paboTel (0OCyxaeHus, OOMEH
MHEHUSIMH, MO3TOBBIE IITYPMbI M JIp.); BBIIOJHATH CBOIO YacThb pabOThl U
KOOPJIMHUPOBATh CBOW JICUCTBHSI C JIPYTUMHU YJICHAMH KOMaH]IbI; OIICHUBATH
Ka4yecTBO CBOETO BKJIaJa B OOIIMNA MPOIYKT MO KPUTEPUAM, CHOPMYIUPOBAHHBIM
YYaCTHHUKAaMU B3aUMOJICUCTBHUS.

3) Vuueepcanvuvie  pecynamuenwvie  Oevicmeusi  obecneuusaiom
GdopmuposaHrue cMbICI08bIX YCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTNU.
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Camoopranusanus:

CaMOCTOSATEIILHO COCTABJIAThH IUIAH, aJlTOPUTM pelIeHUs 3a7add (WIH €ro
4acThb), BBIOMPATH CIOCOO peHieHuss ¢ YYETOM MMEIOUIUXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUPOBAaTh U KOPPEKTHUPOBATH BapHAHTHI
penieHuit ¢ y4éToM HOBOM MHGOPMALIHH.

CaMOKOHTPOJIb:

BJIAJEeTh CIOCO0aMU  CaMONPOBEPKH, CAMOKOHTPOJIL Ipolecca H
pe3yJbTara peleHnsl MaTEMaTUIECKON 3a/1auu;

IIPEABUACTh TPYAHOCTH, KOTOpPBIE MOTYT BO3HMKHYTh IIPH PEIICHUU
3aJjaul, BHOCUTh KOPPEKTUBBI B JAESITEIbHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJICHHBIX OIMIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YyJIbTaTa JACATEIBHOCTH IOCTaBICHHOM LEIU
U YCIIOBUSIM, OOBACHATH NPUYUHBI JTOCTHXKEHUS WU HEJOCTHIKEHMS LEINH,
HAXOAMTh OMIMOKY, 1aBaTh OLICHKY MPHOOPETEHHOMY OIIBITY.

IIpeameTHble pe3yabTaThI

[IpeameTHbIE pe3ynbTaThl OCBOEHUSI pabOyell MpOrpaMmbl MO0 MAaTEMAaTHKE
MIPEACTABIICHBI 10 TOJlaM 00y4Y€HHs B CIEAYIOLIUX pa3feiax MporpaMMbl B paMKax
OTZEJIBHBIX KypcOB: B 5—6 kinaccax — kypca «Maremaruka», B 7-10 kmaccax —
KypcoB «Auredpay, «I'eomerpus», «BeposTHOCTb U CTATUCTUKAY.

Pa3BuTHe 10rmueckux NpeCTaBICHUN U HaBBIKOB JIOTHUECKOTO MBIIICHUS
OCYIIECTBIISIETCS Ha MPOTSKEHUU BCEX JIET 00YUYEHMsI B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpenmosaraercs, 4TO BBINYCKHUK OCHOBHOM IIKOJIBI
CMOYKET CTPOUTH BBICKA3bIBAHHWS W OTPULAHUS BBICKA3bIBAHMM, pPACIIO3HABATh
VCTUHHBIE W JIOXKHBIE BBICKA3bIBAHMS, MPHUBOJIUTH IMPUMEPHl U KOHTPIPUMEPHI,
OBJIAJICET MOHATUSAMU: ONpPENEIEHUE, aKCHOMa, TEOpeMa, J0Ka3aTelIbCTBO — U
HAYYUTCS UCIOIb30BATh UX MPHU BHIMOJIHEHUH Yy4€OHBIX 1 BHEYUEOHBIX 3a/ad.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHUKA». 5—6 KJTACCBI

Henn u3syuyeHus y4eOHOIo Kypca

[TpuopureTHbIMH LIETIMH O0YUYEHHs] MaTeMaTUKe B 5—6 Kilaccax SBIISIOTCS:

npoAobKeHne (OPMHUPOBAHHMSI OCHOBHBIX MAaTEMAaTUYECKUX  TMOHSATHH

(amcno,
BEJIMUMHA, TeoMeTpuueckas Qurypa), oOeCreyuBarONUX MPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30oBaHus 00yJarouInuXcs;

pPa3BUTHE MHTEIUIEKTYaJbHbIX U TBOPYECKHUX CIIOCOOHOCTEN 00ydHaromumxcs,
NO03HABATEIBLHON aKTUBHOCTH, UCCIIEI0BATENLCKIUX YMEHUMN, HHTEpeca K U3YUEHUIO
MaTeMAaTHKH;

HOJBEJICHUE OOYyYarOIIMXCsl Ha JAOCTYIHOM JJIsi HUX YPOBHE K OCO3HaHUIO
B3aMMOCBSI3M MATEMATHKU U OKPYKAIOIIEr0 MHUPA;

¢opmupoBanue (yHKIMOHATIBLHOW MaTEeMaTHYECKON TpaMOTHOCTU: YMEHHS
pacro3HaBaTh MaTEMATUYECKUE OOBEKTHI B pealbHBIX KU3HEHHBIX CUTYALIUAX,
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NPUMEHSATh OCBOEHHBIE YMEHHUS JIJI PELICHUS ITPAKTUKO-OPUEHTUPOBAHHBIX 3aa4,
MHTEPIPETUPOBATH TOJYUYCHHBIE PE3YJIbTAThl U OLIEHMBATh UX HA COOTBETCTBHUE
MPAKTUYECKOU CUTYALMH.

OcHOBHBIE JIMHUU COJEpKaHUS Kypca MaremMaTUKu B 5—6 Kiaccax —
apuMeTH4YecKass W TEeOMETpPHYecKas, KOTOPBhIE pPa3BHBAIOTCA MapaJlIeNbHO,
KaXK7asi B COOTBETCTBUH C COOCTBEHHOM JIOTHKOM, OJIHaKO, HE HE3aBUCUMO OJ[HA OT
IPYroM, a B TECHOM KOHTAaKT€ M B3aUMOJECHUCTBUHU. Takke B Kypce IPOUCXOIUT
3HAKOMCTBO C 3JIEMEHTaMU aire0psl U ONUCATEIbHON CTATUCTUKH.

N3yuenue apudmeTndeckoro Marepuasia HAYMHAETCA CO CUCTEMAaTU3alud U
Pa3BUTHS 3HAHUM O HATYPaAJbHBIX YUCIAaX, NOJYYEHHBIX B HaYabHOU 1mkone. [Ipu
ATOM COBEPIICHCTBOBAHUE BBIUMCIUTEIBHOW TEXHUKU U (HOPMHUPOBAHME HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS] C Pa3BUTHEM BBIYMCIUTENBHON KyJIbTYpHI, B
YaCTHOCTU ¢ O0yYE€HHUEM MPOCTEHIIINM MTpUEMaM MPUKUJIKH U OIICHKU PE3yIbTaTOB
BblUMCIIEHUNA. M3yueHune HaTypalbHBIX 4YHCENl MpoJoJKaercss B 6 Kiacce
3HAKOMCTBOM C HAYaJIbHBIMU MOHSATUSIMU TEOPHUU TEITUMOCTH.

Jpyroii kpynHblii OJIOK B coJepkKaHUU apU(PMETUUYECKOM JMHUU — 3TO
npobu. Havano m3ydeHuss OOBIKHOBEHHBIX M JIECATHYHBIX TPOOEH OTHECEHO K 5
KJIaccy. DTO MEPBBIA 3Tal B OCBOEHUU JIpOoO€id, KOrjia MPOUCXOIUT 3HAKOMCTBO C
OCHOBHBIMU HJESIMU, TOHATUSIMHU TeMbI. [Ipu 3TOM paccMoTpeHre 0ObIKHOBEHHBIX
npoOeil B TOJIHOM 00BbEME MPENIIeCTBYET M3YUCHHIO JCCATUYHBIX IPOOEei, 4TO
1EJeCO00pa3HO € TOYKHU 3pPEHUs JIOTUKUA HM3JI0KEHHUsI YUCIOBOW JIMHMM, KOTJa
npaBwia JIEUCTBUM C JIECATUYHBIMM JpPOOSIMH MOXKHO OOOCHOBaThb YK€
M3BECTHBIMU QJITOPUTMAMHU BBITIOJHEHUS IEUCTBUI ¢ OOBIKHOBEHHBIMH APOOSIMHU.
3HAKOMCTBO C JECATUYHBIMHU APOOSMU PACHIMPUT BO3MOKHOCTU JJIsi TIOHUMAHMUS
O0OyYarOIIMMUCS TPUKIATHOTO TPUMEHEHUSI HOBOM 3alUCH MPU U3YYSHUH JIPYTUX
MPEAMETOB U MPHU MPAKTUUECKOM HUCIONb30BaHUU. K 6 Kiaccy OTHECEH BTOpOM
dTalm B W3YYEHUHW JApoOeil, TJae MPOUCXOJUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHUsI U ImpeoOpa3oBaHusA JpoOel, OCBOEHHE HOBBIX BBIYHCIUTEIBHBIX
QITOPUTMOB, OTTAYMBAHWUE TEXHUKWA BBIYMCICHUN, B TOM YHCIE 3HAYECHHU
BBIPAKEHUI, COACPKAIINX U OOBIKHOBEHHbBIE, U AECITUYHbBIE APOOH, YCTAHOBICHHUE
CBSA3€H MEX1y HUMHU, pACCMOTPEHUE MPUEMOB peILIEHUs 3a/1a4 Ha ApoOu. B Havaie
6 K1acca MPOUCXOINUT 3HAKOMCTBO C TIOHSITUEM IPOLEHTA.

OCOOEHHOCTBIO M3YYCHHS TOJIOKHUTEIBHBIX U OTPUILIATEIBHBIX YHUCEN
SABJISIETCA TO, YTO OHU TaK)K€ MOTYT PacCMaTpuBaThCA B HECKOJIBKO 3TanoB. B 6
KJIacC€ B Hadalie M3ydeHus Tembl «llooKHUTENbHbIE W OTPULATEIBHBIE YHCIIA»
BbIIesAeTca noarema «llempie uymcna», B paMKax KOTOpPOW 3HAaKOMCTBO C
OTPULATEIIBHBIMA ~ YUCIAaMH W JICUCTBUSMM C  TOJOXHUTEIbHBIMU U
OTPULIATENBHBIMU YUCJIAMU MPOUCXOAUT HA OCHOBE COJEPIKATEIBHOrO MOAXOAA.
DTO MO3BOJSET HA JIOCTYITHOM YPOBHE IO3HAKOMUTBH YYAIIUXCS MPAKTUYECKHA CO
BCEMHU OCHOBHBIMH TMOHSTHUSIMUA TE€MbI, B TOM YHCJIE€ WM C MPaBWIaAMU 3HAKOB IpHU
BBITIOJIHEHUU apu(METHUECKUX JelcTBUM. M3ydeHue palnMoHaIbHBIX 4YMCENd Ha
ATOM HE 3aKOHUYHUTCSA, a OyAeT MPOAOIKEHO B Kypce anredpsl 7 Kilacca, YTo CTaHEeT
CIEAYIOIIMM IIPOXOJAOM BCEX MPUHUUMHAIBHBIX BOIIPOCOB, TEM CAMBIM
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pazzieneHue TpyAHOCTeW 00JierdaeT BOCIPUATHE MaTepuaia, a paciupeiejieHue BO
BPEMEHHU CITOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

[Ipu oO0yueHuH pElIeHHIO TEKCTOBBIX 3aJau B 5—6 Kilaccax MCIOJIb3YIOTCS
apumernyeckue mnpuémMbl penieHus. TeKCToBbIE 3ajauyu, pellaeMble IpU
0TpabOTKE BBIYMCIUTENIBHBIX HABBIKOB B 5—6 Kjaccax, pacCMaTpUBAIOTCS 3a/ladyu
CIIEIYIOIMX BHUJIOB: 33Jaud Ha JIBW)KEHUE, HAa YacTH, HAa MOKYNKH, Ha paboTy U
IIPOU3BOAMTEIBHOCTh, HAa MPOLEHTHI, HA OTHOLIEHUS W npornopuuu. Kpome Toro,
oOyuJaroluecs: 3HaKOMATCS ¢ MPUEMaMH PELICHUs 3aJa4 MepedopoOM BO3MOKHBIX
BapUAHTOB, yuaTcsi paboTaTh ¢ MHGOpPMAIINEH, MpeCTaBICHHON B (hopMe TaOIHII
WJIM THarpamM.

B paboueit mporpamme npearycMOTpeHO (GOpMUPOBAHUE MPONEACBTUUECKUX
anredpanyeckux mpeAcTaBieHUil. BykBa Kak CHUMBOJ HEKOTOPOrO 4YHcCia B
3aBUCUMOCTH OT MAaT€MaTHYE€CKOr0 KOHTEKCTa BBOAMTCS MOCTENEHHO. bykBeHHas
CUMBOJIMKAa IIMPOKO HCIOJIB3YyeTCSl MPEXIE BCEro Juisl 3aluch  OOMIMX
YTBEPXKICHUM U TpeiokKeHUud, (opmysl, B YaCTHOCTH MJiA BBIYHMCICHUSA
r€OMETPUYECKUX BEIUYHH, B KAYECTBE «3aMECTUTENSD YUCIIA.

B kypce «Maremaruka» 5—6 Ki1accoB IpEACTABICHA HAIISIIHASL TEOMETPH,
HampaBjeHHass Ha pa3BUTHE OOPa3HOrO0 MBILIUICHUS, MPOCTPAHCTBEHHOI'O
BOOOpa)KEHUS, H300pa3UTENbHBIX YMEHHH. OTO BaXHBIH 3Tall B H3YYEHUU
r€OMETPUHU, KOTOPBIA OCYIIECTBISAETCS HA HArJISAHO-IIPAKTUYECKOM YPOBHE,
ONMpaeTcsl Ha HarJIAIHO-00pa3Hoe MbllnuleHHe oOydaromuxcs. bompmias poib
OTBOJUTCS IPAKTUYECKON NEeSATENbHOCTH, OIBITY, IKCIIEPUMEHTY,
MozenrpoBanuto. OOyyarommecss 3HaKOMATCSI ¢ T€OMETPUYECKUMH (pUrypamu Ha
IJIOCKOCTH M B MPOCTPAHCTBE, C HMX MPOCTEHIIMMH KOH(MUTYypalUsIMH, ydaTcs
M300pakaTh MX Ha HEJIMHOBAHHOW M KIieTyaTOW Oymare, paccMaTpuBalOT HX
[IpOCTENIINE CBOMCTBA. B mporecce M3ydeHus HarjasIHOW I'E€OMETPUM 3HaHWA,
MOJIydYeHHbIe OO0y4YaloIUMKCS B HAyadbHOM IIKOJIE, CHCTEeMATH3UPYIOTCS U
PaCIIMPSAIOTCS.

MecTo yueOHOro Kypca B y4eOHOM IIaHe

CornacHo yueOHOMY IUTaHy B 5—6 Kilaccax M3Yy4yaeTcsi MHTErPUPOBAHHBIN
npeaMmer «MareMatrkay, KOTOPbIM BKJIIOYAeT apu(MeTHuecKuil maTepual u
HarJsAHYI0 TEOMETPHUIO, a TaKXKe MPONEACBTUUECKUE CBEACHUS M3 anreOpsl,
AJIEMEHTHI JIOTUKHU U HayaJla ONKMCATEIIbHON CTaTUCTUKMU.

VY4eOHblIi MJIaH Ha U3yYeHHEe MaTeMaTUKH B 5—6 KilaccaX OTBOAUT HE MEHee
5 yueOHbBIX YacOB B HEEIN0 B TEUEHHE KaXKJO0ro rojia 00y4eHHsl, BCEro HE MEHee
340 y4eOHBIX YacoB.

Copeprx«aHue yuebHoro kypca (no rogpam obyueHms)
5 kanace
Hamypanvnule uucna u Hyno
Harypanbnoe uucno. Psa natypansubix uncen. Yucno 0. U3o0paxkenue
HaTypaJbHBIX YMCET TOUKAMU Ha KOOPJMHATHOU (YUCIOBOI) MPSIMOIA.
[lo3uunonHass cucteMa cyuciieHus. PuMmckas Hymepanus Kak NpuMep
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HEMO3UIIMOHHOW CUCTEMBI CUUCIICHUA. JlecITUUHast CHCTEMA CUUCIIEHUS.

CpaBHEeHUE HATypaJbHBIX YHCEJ, CPABHEHUE HATYPaJIbHBIX YHCEN C HYJIEM.
Crioco6s1 cpaBHeHUs. OKpyTIIeHNE HATYyPaTbHBIX YUCEN.

Cio)xeHue HaTypaJIbHBIX YHCEN; CBOMCTBO HYJIA MPU CIOKEHUU. Beruntanue
KaK JeiicTBUE, 00paTHOE CIOKEHHUIO. Y MHOKEHUE HAaTypaJIbHBIX YMCEN; CBOMCTBA
HyJIsl WU €AWHUIBI TpU YMHOXKEHUHU. [leneHue Kak JelcTBUE, 0OpaTHOE
YMHOXKEHNIO. KOMIIOHEHTHI IEUCTBHI, CBSI3b MEXIy HUMH. [IpoBepka pesynbraTa
apudmMeTndeckoro jaeuctBus. IlepemecTutenbHOE W CcOYETaTEILHOE CBOMCTBA
(3aKOHBI) CJOXKEHUS W YMHOXXEHHS, paclpeleuTeIbHOe CBONCTBO (3aKOH)
YMHOKECHHUS.

Ucnonb3zoBanue OykB i O0O3HAYEHUST HEM3BECTHOIO KOMIIOHEHTA U
3aMKrCH CBOMCTB apu(PMETHUECKUX ICHCTBHM.

Jlenutenn W KpaTHbIE 4YMCIA, PA3JIOKEHUE HA MHOXUTenu. lIpocteie u
coctaBHble yucia. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHnue ¢ octaTKoM.

Crenenb C HaTypaJbHBIM I[OKa3aTelieM. 3aluCh YHCla B BHUAE CYMMBbI
pa3psAIHBIX CIaraeMblX.

UucnoBoe BbIpaKEHUE. BbIYMCIEHUME 3HAYEHUM YHUCIOBBIX BBIPAXKEHUN;
NOPSAOK  BBINOJHEHUSA  JEUCTBUM.  Mcmonb30BaHME  TNPU  BBIYMCICHUAX

MEPEMECTUTEIBHOTO u COUYETATEILHOTO CBOMCTB
(3aKOHOB) CJIOKEHUSI 1 YMHOXKEHHUS, PAaCIIPEACIUTEIILHOTO CBONCTBA YMHOKECHHUS.
/lpoou

[IpencraBnenne o JpoOu Kak cHoco0e 3amucu 4YacTh  BEIUYHUHBI.
OObikHOBEHHBIE J1poOu. [lpaBunbHBIE M HempaBWiIbHbIE JpoOu. CMelaHHas
IpoOb; TpencTaBlieHHEe CMELIAaHHOW [poOM B BHJE HENPaBUIBHON napoOu u
BBIJICTICHUE 1ICJIOW YacTH 4Yuciia U3 HenmpaBUJIbHOU Jpoou. M3o0paxkeHue apobeit
TOYKaMU Ha YUCIOBOMU npsiMoi. OcHOBHOE CBOMCTBO Apodu. CokpailieHue IpoOe.
[IpuBenenue aApobu Kk HOBoMy 3HameHaTeno. CpaBHEHUE JpOoOeEi.

CrnoxxeHrie U BbIUMTaHUE JIpoOel. YMHOXKEHUE U JeJIeHHEe Apo0eil; B3auMHO
obpartHble apobu. HaxoxaeHne yacTu 1eJI0Tro U 1eJI0To M0 ero YacTH.

Hecstuunas 3anuchk apoOeit. [IpencraBnenue AecATUYHONW ApoOM B BUJC
OObIKHOBEHHOH. I300pakeHne AeCATUYHBIX JApoOei TOYKAMHU HA YHUCIOBOU
npsimoii. CpaBHEHHE ECATUUHBIX JPOOCH.

Apudpmernueckne JEHUCTBUA C JECATUYHBIMH Jpo0siMu. OkpyrieHue
JECATUYHBIX ApOOeH.

Pewienue mexcmogwix 3a0au

Pemenne TekcTOBBIX 3ajad  apupMeTHYecKuM crocoOoMm. Pemienue
JorMYecKkux 3anad. PermeHue 3agad mepeOOpoOM BCeX BO3MOXKHBIX BapHUaHTOB.
Vcnonp30BaHue Npy pelieHUH 3a1a4 TabJIuI] U CXEM.

Pemenne 3amau, coxepKallMxX 3aBHCHMOCTH, CBS3BIBAIOIIME BEJINYUHBI:
CKOPOCTb, BpEMs, pPAaCCTOSHME;, L€Ha, KOJWYECTBO, CTOMMOCTb. EIWHHIIBI
U3MEpPEHHs: Macchl, 00bEMa, ILIEHBI; PACCTOSIHUS, BPEMEHH, CKOpocTH. CBs3b
MEXAY €IMHULIAMU U3MEPEHHSI KaXK101 BETUYNHBI.

Pewienne ocHOBHBIX 3a]1a4 Ha IpOOH.

[IpencraBiieHre JaHHBIX B BUJIE TaOJHII, CTOIOYATHIX JUATPAMM.
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Haznaonaa zeomempusn

Harnsimueie mpencraBienus o ¢urypax Ha IUIOCKOCTH: TOYKa, IpsiMas,
OTPE30K, JIy4, yIroJl, JIOMaHasi, MHOTOYI'OJIbHUK, OKPYKHOCTb, Kpyr. Yroil. [Ipsmon,
OCTpPBIW, TYTIOM U pa3BEPHYTHIN YIJIbI.

JInnHa oTpe3ka, METPUUYECKUE €UHULIBL ITTMHBL. J[JIMHA JOMaHOo#, IEpUMETp
MHOT'OYTOJIbHUKA. M3MepeHne 1 OCTPOECHUE YIIIOB C IOMOUIBIO TPAHCIIOPTHUPA.

Harmsinnele mpencraBineHuss o (urypax Ha TJIOCKOCTH: MHOTOYTOJBHUK;
MPSIMOYTOJILHUK, KBaJIpaT; TPEYTOJIbHUK, O PAaBEHCTBE QUTYD.

N3o0paxkenne ¢uryp, B ToM uucie Ha kierdaton Oymare. Iloctpoenue
KOH(Urypanuii U3 yactel npsiMOi, OKPYKHOCTH Ha HEJIMHOBAHHON U KJIETYATON
Oymare. Mcnosib30BaHME CBOICTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaIpaTa.

[nomane mNpPAMOYroJbHUKA W  MHOTOYTOJBHUKOB, COCTABJICHHBIX U3
MPSIMOYTOJILHUKOB, B TOM 4ucjie (puryp, nu3zo0paxEHHbIX Ha KjieTdyatod Oymare.
EnvnHuiel n3Mepenus mionaim.

Harnsannsie MPECTABICHUS 0 MPOCTPAHCTBEHHBIX burypax:
NpsIMOYTOJIbHBIM  Tapajuienenunen, KyO, MHOrorpaHHuku. M3o0paxenue
NPOCTEHIINX MHOrOorpaHHUKOB. Pa3BépTku kyba u mapamnenenunena. Co3gaHue
MojieJiell MHOTOTPaHHUKOB (M3 OyMaru, IpOBOJIOKH, MIIACTUIIMHA U JIP.).

O0BEM MPAMOYTOIBHOTO Mapajuienenumena, kKyoa. EauHuiesl usmepeHus
o0BEMa.

6 xkacc

Hamypanvhule uucna

Apudmerrnyueckue IEUCTBUS C MHOTO3HAYHBIMU HATypPaJbHBIMU UYHCIAMH.
YuciioBble  BBIpAKEHHUS, TMOPSAOK  JCHCTBUH,  HUCIHOJB30BAaHUE  CKOOOK.
Hcnonp30oBaHWe TIpU BBIYUCIEHUSX NEPEMECTUTEIIBHOTO W COYETATENIBHOTO
CBOMCTB CIIOKEHUS U YMHOXKEHUS, PACHPENEIUTEIBHOIO CBOMCTBA YMHOXKECHUSI.
OKpyriieHue HaTypaJIbHBIX YUCET.

JlenuTenu 1 KpaTHBIC YUCia; HAMOOIBITUNA OOITUI IeTUTENh U HaUMEHbBIIIEe
obmee kpaTHoe. JlemMMOCTh CYMMBI M POM3BeIeHUs. JeleHne ¢ ocTaTKkoM.

Jlpoou

OObIKHOBEHHAs1 ApOOb, OCHOBHOE CBOMCTBO JAPOOM, COKpaIleHHE IpoOeil.
CpaBHeHue U ynopsiiounBanue apooeil. Pemenue 3a1au Ha HaXOXKACHUE YacTH OT
[EJIOT0 W IIeJIOr0 Mo ero 4vacTtu. JIpoOHoe 4YHuCio Kak pe3ysibTaT JeJeHUs.
[IpencraBnenue necITHUHON APOOH B BUI€ OOBIKHOBEHHOM APOOH M BOZMOXKHOCTD
MPEICTaBICHNUS] OOBIKHOBEHHOW APOOU B BHJIEC ACCATHYHOU. JlecaTuunbie 1podu u
MeTpHUYecKasi cucteMa Mep. ApuMeTHIecKue ACHUCTBUS U YHCIOBBIC BBIPAXKEHUS
C OOBIKHOBEHHBIMHU U JIECSITUYHBIMU APOOSIMH.

OtHomienue. JlemeHne B JaHHOM OTHOIIEHUMU. Macmrad, nponopius.
IIprMeHenre MpoOnopLUMM IPYU PELICHUH 3a1a4.

[TonsiTue mpoueHTa. BeluncieHue NpOIEHTa OT BEJIMYMHBI U BEJIMYUHBI 10
e€ npoleHTy. BripakeHne mpoieHTOB JeCATUUHBIMU ApoOsiMu. Perienue 3amay Ha
MPOLEHTHI. BrIpakeHne OTHOIIEHUS BEJIMYUH B MPOLICHTAX.

Ilonoxcumenvuvie u ompuyamenvHwle yucia

[lonoxwurenbHble W OTpULATENbHbIe yucna. Llempie uncima. Monyne 4ducia,
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reoMeTpuyecKas HHTeprnperauds Moayias uyucna. M3o0paxkeHue uwucen Ha
KOOPJAMHATHOM NPpAMOM. UHUCIOBBIE IPOMEKYTKHU.

CpaBHenne uyucen. ApupMernyeckue IEHUCTBUA C TMOJOXKUTEIbHBIMU U
OTPULIATEIILHBIMU YUCIIAMM.

IIpssMoyrosibHas cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KOoopanHAThI TOUKM Ha
IUIOCKOCTH, a0cuucca u opauHaTa. [loctpoeHue Touek u Guryp Ha KOOpIAMHATHOU
IIJIOCKOCTH.

bykeennvie ¢vipasicenusn

[Ipumenenne OykB il 3alUCH  MaTEMaTHUYECKUX  BBIPAXKEHUM U
npemtoxkernii. CBolicTBa apupMeTHIECKUX ACHCTBUNA. BykBeHHbIE BBHIpOKEHUS U
YUCJIOBBIE IIOJCTAHOBKU. DyKBEHHBIE pPAaBEHCTBA, HAXOXKICHUE HEU3BECTHOIO
KoMnoHeHTa. Dopmyibl; (GopMysbl MEepuUMeTpa U IUIOMIATU NPSIMOYTOJIbHUKA,
KBaJipaTa, 00bEMa napaiienenunena u Kyoa.

Pewenue mexcmoswix 3a0au

Pemenne TekCTOBBIX 3aJad  apupMeTHYecKuM crocoOoMm. Pemienwue
JOTMYECKUX 3a7a4. Pemenne 3a1ad nepedopoM Bcex BO3MOKHBIX BAPUAHTOB.

Pewenne 3anad, coiep)KallMX 3aBUCHMOCTH, CBS3BIBAIOIIUX BEIUYMHBI:
CKOpOCTb, BpeMs, pacCTOsHUE, LIEHA, KOJINYECTBO, CTOMMOCTB;
IPOU3BOJUTENBHOCTb, BpeMsi, 00bEM paboThl. EAMHUIBI HM3MEpeHHus: Macchl,
CTOMMOCTH; pAcCTOSIHUS, BPEMEHHU, CKOpocTH. CBsA3b MEXAYy €IUHULAMHU
U3MEPEHUS KaXI0U BEITUYUHBI.

Pemienne 3amad, CBSA3aHHBIX C OTHOLIEHUEM, MPONOPLUOHAIBHOCTBIO
BEJIMYMH, MPOIICHTAMHU; PEIIEHNE OCHOBHBIX 3aj[a4 Ha APOOU U MPOIICHTHI.

OumeHka W NPUKUAKA,  OKPYIJIEHHME  pe3yJIbTara.

CocraBieHue OyKBEHHBIX BBIPAXKEHHI 110 YCIOBUIO 33a4H.

[IpeacraBnenure AaHHBIX C MOMOUIBI0 TAa0IMI U AuarpamMm. CronOuatble
IUarpamMMbl: YTEHUE U MTOCTPOEHUE. UTEHHE KPYTOBBIX AUArPaMM.

Haznaonasa ceomempus

Harnsguele mpencraBiaeHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasd,
OTPE30K, JIy4, yroJj, JJOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIbHUK,
OKPY’KHOCTb, KPYT.

B3anmHOe pacnosnokeHHe ABYyX NIPSAMBIX Ha IUIOCKOCTH, NapaulelIbHbIC
IpsIMbIE, TEPIICHANKYJSIPHBIE NpsiMble. M3MepeHue pacCTOsSHHN: MEXIy ABYyMS
TOYKAaMHM, OT TOYKH 10 IPSIMOM; JUIMHA MAapLIPyTa HA KBAIPATHOM CETKE.

HN3mepenue W NOCTPOCHUE YIJIOB C IOMOIIBIO TpaHCIOpTUpa. Buusl
TPEYrOJbHUKOB: OCTPOYTOJIbHBIN, IPSAMOYTOJIbHBIN, TYIIOYT'OJIbHBIN;
paBHOOEIPEHHBIH, PaBHOCTOPOHHUM. YeThIpEXYTOIbHUK, IIPUMEPBHI
YETBIPEXYTOJIBHUKOB. [IpAMOYroNbHUK, KBaAPAT: UCIIOIB30BAHUE CBOMCTB CTOPOH,
yriaoB, auvaroHaneil. M3o0paxeHue reoMeTpuyecKux (Uryp Ha HEJIMHOBAHHOU
Oymare c HCIIOJIb30BAHUEM LIUPKYJIA, JMHEWKH, YTrOJbHHKA, TPaHCHOPTHUPA.
[TocTpoenus Ha kieT4aTon Oymare.

[lepumerp ™HoroyrosnbHuka. IloHsTne tuIOmagu QUIYpBI; €IUHUIIBI
u3MepeHus miomaau. [IpubnmxénHoe naMepeHue miomaan Guryp, B TOM 4ucie
Ha KBaJpaTHOU ceTke. [IpnbnmkEHHOEe N3MEepEHNe IIMHBI OKPYKHOCTH, IIJIOIIAIN
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Kpyra.
CummMmetpus: UEHTpajbHas, oceBas M 3epKajbHas cuMMmeTpuu. [locTpoeHue

CUMMETPUYHBIX UTYP.

Harnsaueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX ¢durypax:
napajienenunen, KyO, mpu3Ma, NUpaMuia, KOHYC, LWJIMHIp, map u cdepa.
N300paxkenre npocTpaHCTBEHHBIX Guryp. [Ipumepsl pa3BEpTOK MHOTOIPAHHUKOB,
uuiIMHApa U koHyca. Co3gaHue Mojenel MpoCcTpaHCTBEHHbIX Guryp (u3 Oymarw,
POBOJIOKH, MJIACTUIIMHA U JIP.).

[Tonarue o0béMa; equHUIIBI U3MepeHus: 00bémMa. OOBEM MPSAMOYTOJIBHOTO
napaJjiesnenunena, Kyoa.

MnaHupyemblie npeagMeTHbIE pe3ybTaTbl OCBOEHUA paboueit
nporpaMmbl Kypca (no rogam obyueHus)

OcBoenue yueOHOro Kypca «Maremarnka» B 5—6 Kiaccax OCHOBHOM IIKOJIbI
JIOJIKHO 00ECIeYnBaTh JOCTUKEHUE CICAYIOIMUX MPEAMETHBIX 00pa30BaTEIbHBIX
pE3YyIbTATOB:

5 kaace

Yucna u eéviuucnenusn

[lorumMaTe ¥ TPaBWIBHO  yNOTPEONATH TEPMUHBI, CBS3aHHBIE C
HATypaJbHBIMHU YHCIIaMU, OOBIKHOBEHHBIMU U JCCATUIHBIMU JPOOSIMHU.

CpaBHuBaTh M YNOPAIOYMBATH HATypajbHbIE 4YHUCJIA, CpPaBHUBATh B
MPOCTEUINX CIIy4astX OObIKHOBEHHBIE IPOOH, IECITUYHBIE APOOH.

CoOTHOCUTH TOYKY Ha  KOOpPJAWHATHOW  (YUCIOBOM) mpsAMOM ¢
COOTBETCTBYIOIIUM €l 4KCIIOM M H300pakaThb HATypajbHbIE YKCJa TOYKAMU HA
KOOPAMHATHOM (YMCIIOBOM) MPSMOM.

Bemmonuare apudmeTudyeckue JAEHCTBUS € HATypaJlbHBIMH YHUCJIaMH, C
OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX CITydasiX.

BrInonHsaTh NpoBEpKY, NPUKUIKY pe3yJIbTaTa BHIYMCICHUN.

OKpyIJISITh HATypaJIbHBIE YHCIIA.

Pewienue mexcmoegnix 3a0au

Pemarp TekcToBbIe 3amauu apu(pMETHUYECKUM CIIOCOOOM U C IOMOIIBIO
OpraHM30BaHHOI'0 KOHEYHOT0 Nepedopa BCeX BO3MOKHBIX BAPUAHTOB.

Pewate 3amaum, coaepkamiue 3aBUCUMOCTH, CBSI3bIBAIOIINE BEJIMYUHBI:
CKOPOCTb, BpEM$, PACCTOSIHHE; 1IeHa, KOJIMYECTBO, CTOUMOCT.

Hcnonb3oBaTh KpaTKWE 3alMCH, CXEMBbI, TaOJMIbl, OOO3HAYECHUS MpU
pELIeHUH 3a/ay.

[Tonb30BaThC OCHOBHBIMU  €IMHULIAMH  W3MEPEHHUs: IIEHBbl, MaccChl;
pPacCTOSIHUSI, BPEMEHM, CKOPOCTH; BBIpa)KaTh OJIHA EJAMHHIIBI BEJIMYMHBI UYepe3
Ipyrue.

N3Bnekats, aHAIM3UPOBATh, OIIEHUBATh WH(OPMAIUIO, TIPEICTABICHHYIO B
Tabyiuile, HAa CTOJNOYATOM JMarpaMme, WHTEPIPETUPOBATH MPEACTABICHHBIC
JAHHBIE, UCIIOJIb30BAaTh JaHHBIE IIPU PEILICHUU 3a]1ay.

Haznaonaa zeomempus
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[Tonp30BaTHCA TEOMETPUUECKUMHE MMOHATHSIMH: TOUYKA, TIPsMasi, OTPE30K, JIyd,
YT0J1, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoANTE TIPUMEPBI OOBEKTOB OKPYIKAIOIIECTO MHPA, MUMEHOIIMX (GopMy
M3yYCHHBIX TEOMETPUUECKUX PUTY.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C yTJaMH: BEPIIUHA CTOPOHA; C
MHOTOYTOJIbHUKAMU: YTOJI, BEpIINHA, CTOPOHA, AMATOHANb;, C OKPYKHOCTHIO:
paauyc, AuameTp, HEHTP.

N300pakath U3ydeHHbIE TeOMeTprUIecKue (GUrypbl Ha HEIIMHOBAHHOW U
KJIeTYaTON Oymare ¢ TOMOIIBIO IUPKYJIIS U JIMHEWKH (TIPU HAJTUIUH BO3MOXKHOCTH).
Haxonute qiuHBI OTPE3KOB HEMTOCPEICTBEHHBIM U3MEPEHUEM C TIOMOIIIHIO
JUHENKH, CTPOUTH OTPE3KH 3aJIaHHOW [JIMHBI, CTPOUTH OKPYKHOCTH 3aJIaHHOTO
paaunyca (Ipy HATMYUU BO3ZMOXKHOCTH).

Hcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB MPSAMOYTOJIBHUKA, KBajpaTa Jis
WX TIOCTPOCHMSI, BEIYUCIICHUS TUIOIIAN U TIEPUMETPA.

Beraucnsate mepuMmeTp W IIIOMAAL KBagpara, MPSMOYTOJbHUKA, (GUTYP,
COCTaBJICHHBIX M3 MPSMOYTOJBHHKOB, B TOM 4wHcCIe (Guryp, n300pakEHHBIX Ha
KJIeTYaTon Oymare.

[Tonp30BaThCS OCHOBHBIMU METPUUYECKMMH SIUHUIIAMUA H3MEPCHUS JIJTUHBI,
TUTOIIA T!; BBIPAXKATh OJHU SAMHHIIBI BEIMYUHBI Yepe3 IPyTHE.

Pacro3naBate mapaimnenenumesn, KyO, HCIOIb30BaTh TEPMHHOJOTHIO:
BEpIIMHA, PeOpO TpaHb, U3MEPEHHUS;, HAXOJUTh HM3MEpPEHUs MapajuleenuIea,
KyoOa.

Boraucisats 006EM Ky0a, mapaiienenurneaa mno 3aJaHHbIM H3MEPEHUSM,
MOJI30BAThLCS SMHUIIAMHU U3MEPEHUS 00bEMA.

Pemate HECIOKHBIC 337]a4i HA U3MEPEHUE TEOMETPUUYECKUX BEIMYMH B
MPAKTUYECKUX CUTYausiX (MIPU HATMYUU BO3ZMOXHOCTH).

6 xiacc

Yucna u éviuucnenun

3HaTh U NOHUMAaThb TEPMHUHBI, CBSI3aHHBIC C Pa3JIMYHBIMM BHJIAMH YHUCENl U
crocobaMy HX 3allUCH, NEPEeXOaUTh (€CIM 3TO BO3MOXKHO) OT OAHON (OpPMBI
3allMCH YMCIIa K IPYyTrou.

CpaBHUBaTh U yNOPSA0YUBATh 1I€JIbIE YNCIIA, OOBIKHOBEHHBIE U JIECATUUHbIC
ApoOu, CpaBHUBATH YUCIIA OJHOTO M PA3HBIX 3HAKOB.

BoimonusaTe, coyeTass yCTHbIE U MHUCHhMEHHBIC NPUEMBI, apuPMeTHUECKUE
NEUCTBUS C HATypaJbHBIMU W LEIbIMH YHUCIAMH, OOBIKHOBEHHBIMU U
JNECATUYHBIMU TPOOSMHU, MOJIOKUTEIbHBIMUA U OTPULIATEIbHBIMU YHCIAMHU.

BprunciaTe 3HaY€HUSA YUCIOBBIX BBIPAKEHUM, BBINOJIHATH NPUKUAKY U
OLICHKY pe3yJibTaTa BBIYUCICHUH; BBIIOJHITH MNPEOOpa30BaHUs UYUCIOBBIX
BBIPAKEHUI Ha OCHOBE CBOMCTB apU(PMETUUECKUX ICUCTBUIA.

COOTHOCHTH TOYKY Ha KOOPAMHATHOM MPSAMOM C COOTBETCTBYIOLIUM €U
YUCIOM M H300pa)kaThb 4YKCla TOYKAMM Ha KOOPJMHATHOM MpPSIMOM, HAXOIUTh
MOZYJIb YUCJIA.

COOTHOCUTB TOYKHU B IPSIMOYTOJIBHOM CUCTEME KOOPAMHAT C KOOpANHATAMU
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ATOW TOYKH.

OKpyTIsATh TIeNble Yucia W JNECATHYHBIE TPOOM, HAXOIUTh NPHOIMKCHUS
YHCEll.

Yucnosvie u OyKeeHHblE GLIPAIICCHUA

[TonumaTe 1 ynoTpebdaTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO CTENIEHU YHUCIa,
HaXOJUTh KBaJpaT W KyO YWCIa, BBIYUCISTH 3HAYCHHS UYMCIIOBBIX BBIPAXKEHUH,
COJIepKallUX CTENEHHU.

[Tonp30BaThCA MpU3HAKAMM JIETUMOCTH, PACKIIAbIBATh HATypaJIbHbIE YUCIA
Ha IPOCTHIE MHOKUTEIH.

[Tonp30BaThCcst MacITaOOM, COCTABIIATH IPOHNOPLUN U OTHOLICHHUS.

Hcnonp3oBaTh OYKBBI 11 0003HAYEHHSI YUCEIT ITPU 3alMCH MAaTEMATHUECKUX
BBIPAXEHHH, COCTABIATH OyKBEHHBIEC BHIPAKEHUS U (POPMYJIIbI, HAXOIUTH 3HAYCHHUS
OYKBEHHBIX  BBIPQKCHHH, OCYIIECTBIsAA HEOOXOJUMBbIE TOJCTAHOBKH U
npeoOpa3zoBaHus.

HaxoauThs HEU3BECTHBIM KOMIIOHEHT PABEHCTBA.

Pewienue mexcmoegwix 3a0au

Pemats MHOTOIIIArOBBIE TEKCTOBBIE 3a7a4 apU(PMETUUECKUM CIIOCOOOM.

Pewate 3agaun, CBSI3aHHBIE C OTHOLIEHUEM, MPONOPLUUOHAIBHOCTHIO
BEJIMYMH, POLIEHTAMU; PEIIaTh TPU OCHOBHBIE 3aJJa4H Ha IpOOU U MPOLICHTHI.

Pewate 3anmaum, coaepkamiue 3aBUCUMOCTH, CBSI3bIBAIOIINME BEJIUYUHBI:
CKOPOCTb, BpeMms, paccTosiHUE, LIEHa, KOJIMYECTBO, CTOUMOCTb;
MPOU3BOAMUTENILHOCTh, BpeMs, 00bEMa paldoThl, HCHONb3YS apuPMETUUYECKUE
NEUCTBUS,  OLIEHKY, MPUKUAKY; IIOJb30BAaTbCA  CIWHHUIAMU  HU3MEPEHUS
COOTBETCTBYIOIIMX BEJIMYHH.

CocTaBisaTh OYKBEHHBIE BBIPAXKEHUS 110 YCIOBUIO 3a/1a4H.

N3BnekaTs uHpOpMamuio, MpeACTaBICHHYI0 B TaOiIWIaX, Ha JHWHEHHOM,
CTONIOYATOM WM KpPYroBOW JauUarpamMmax, HHTEPIPETUPOBATH IPEICTABICHHbBIE
JaHHBIE; HCIIOJIb30BATh JAHHBIE MPU PEIICHUH 3a4a4.

[IpeacraBnsaTs HHPOPMALIKMIO ¢ TOMOLIBIO TAOJINLL, JIMHEMHONW U CTOI0YATOM
auarpaMM.

Haznaonasn zeomempus

[IpuBoauTh TpUMEPH OOBEKTOB OKPYXKAIOLIETO MHUpa, UMEIOUMX (popmy
M3YYEHHBIX TEOMETPHUYECKHX TUIOCKMX M TPOCTPAHCTBEHHBIX (GUTYpP, MPUMEPHI
PaBHBIX U CHMMETPUYHBIX (QUTYD.

N300paxkaTb € TMOMOIUBIO LUPKYJs, JUHEHKH, TpaHCOOpTUpa Ha
HEJIMHOBAaHHOM M KJIETYAaTOM Oymare H3y4YeHHbIE IUIOCKHE TE€OMETPUYECKUE
¢urypsl 1 KOHQUTypaLu, CHMMETPUYHBIE PUTYpPBI (IPH HATTUYUU BO3MOKHOCTH).

[lonb3oBaTbCs  IFEOMETPUYECKHMMH  MOHATUSIMH:  PAaBEHCTBO  (UTYD,
CUMMETpPHS; HCIOJIb30BaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETpHEl: OCh
CUMMETPHH, LICHTP CUMMETPUHU.

HaxoauTe BenWYMHBI YIJIOB HM3MEPEHHEM C IIOMOINIBIO TPaHCIOPTHUPA,
CTPOUTH YTJIbl 33JJAaHHON BEJIMUMHBI, [TOJIb30BATHCS MIPU PELIEHUH 3aa4 IpagyCHOM
MepoH yryioB (IIpY HAJIMYUU BO3MOXHOCTH); PACIIO3HABATH HA YEPTEXKAX OCTPHIil,
PAMOM, Pa3BEPHYTHIM U TYIIOU YTJIbI.

20



BeruncnsaTe IIMHY JIOMaHOW, MEPUMETP MHOTOYTOJBHHKA, MOJIB30BATHCA
eIMHULIAMU W3MEPEHUS JJIMHBI, BBIPAXKATh OJHU EAWHHIIBI U3MEPEHHsS JITHHBI
yepes JApyTue.

Haxomutb, ucCHonb3ys 4epTEXHbIE HHCTPYMEHTBI, PACCTOSIHHS: MEXIY
ABYMsI TOUKaMH, OT TOUKH /10 IPSAMOH, [UTMHY IIyTH HA KBAaJPAaTHOM CETKe.

Boruncnsate miomans  QuUryp, COCTAaBIEHHBIX W3 MPSAMOYTOJBHUKOB,
UCIIOJIB30BaTh  pa30MEeHHe Ha MNPAMOYTOJIbHUKM, Ha paBHblE  (QUIYPBL,
JIOCTpavBaHWE JO TMPSMOYTOJbHUKA; TIOJH30BAThCSI OCHOBHBIMH EAHMHHIIAMU
W3MEPEHHs TUIOIIAIN; BBIpAXKATh OJHHM CIUHUIBI W3MEPEHHs TUIOIATu depe3
TpyTHE.

Pacno3HaBaTh Ha MOZENAX M H300pAKEHUSAX NMUPaMHUIYy, KOHYC, LIUIUHJP,
UCMOJIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, PeOPO, TpaHb, OCHOBAHUE, PA3BEPTKA.

N300paxaTh Ha KiIeT4aTtoil Oymare npsIMOYTOJIbHBIN Mapanienenumnes (Ipu
HaJIMYUH BO3MOXKHOCTH).

Boruncnsate 00bEM NpsSMOYTOJIBHOTO MapaieNnenumesa, Kyoa, moiab30BaThCs
OCHOBHBIMHM €IUHHUIIAMH H3MepeHusi o0bEMa; BbhIpaXKaTb OJHU  EIUHHIIBI
U3MepeHus 00bEMa uepes Ipyrue.

Pemarp HecnmoxkHble 3a7jaud Ha HAXOXACHHE T€OMETPUYECKHX BEIUYHMH B
MPAKTHYECKUX CUTYaIHsIX.
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5

TeMaTnueckoe IVIAHUPOBAHKE Y4eOHOI0 Kypca (1o roaam o0y4eHusi)

kjacc (He menee 170 1)

Ha3zBanue
pa3aeJia (TemMbl)
Kypca (4Huci10

OcHoBHOE CoIEpPKaHuE

OcHoBHbIE BUAbI J€ATEIbHOCTH oﬁyqaloumxca

HATypaJIbHBIX YHCEIL.

ApudmeTnueckue IeHCTBUS C

HATYpaJIbHBIMU YHCIIaMH.
CBoiicTBa HYJIS npu
CJIO)KEHUH W  YMHOKEHUHU,
CBOMCTBA  €AMHUIBI  MpHU
YMHOKEHHUH.

[lepemecTuTENbHOE u
COUeTaTeILHOC CBOMCTBaA
CJIOKCHU S nu YMHO)KGHI/IH,

[pacipeneuTeIbHOE CBOMCTBO
[YMHOKCHHA.

ﬂeJII/ITCJ'II/I U KpPAaTHBIC YHCJIA,

4acoB)
Harypaabubie |Jlecatuanas cuctemMa |UdTaTh, 3aNMCLIBATH, CPABHHUBATL HATYpAIbHLIE 4YWCIA;, NPENIarartb W 00CYXKIaTh
qucaa. curcienus. P HaTypalbHBIX |CIOCOOBI YIOPSI0YMBAHMS YHCEL
JeicrBus ¢ |yucen. HarypanpHblii psa. . .
N300pakaTh KOOPAMHATHYIO IPSIMYIO, 0TMEYAaTh YKCIIa TOYKAMH Ha KOOPAMHATHOM IPSIMOH,
HatypaabubiMu [Uucio 0. HarypansHble uncia
y . [HAXOAMTH KOOPIMHATHI TOYKH.
yncaaMu Ha KOOPIMHATHOM IPSAMOIL.
(43 u) CpasHenme, OKpYTICHHUC \[{cenremoBaTh CBOWCTBA HATypalbHOTrO psja, uncel 0 U 1 IpH CIOKEHUM B YMHOKEHHH.

Hcnoan3oBaTh MPaBUJI0 OKPYTJICHUA HATYPAJIbHBIX YUCEIIL.

BbInoqHATH apudMeTHUecKkne TeWCTBHSI C HATypaIbHBIMH YHUCIAMH, BBIYHCISITH
3HAYCHMSI YNCIIOBBIX BRIPAKEHHH CO CKOOKaMH M 06€3 CKOOOK.
3anuchIBaTh TIPOM3BEJICHHE B BHUJIC CTCCHH, YHTATh CTCICHU, WMCHOJIb30BaTh

TCPMHUHOJIOIHUI0 (OCHOBaHI/IC, HOKaSaTeJ'IL), BBIYHCJISATH 3HAYEHHSI CTCIICHEH.

BbInOIHATL NPUKHAKY M OLEHKY 3HAYCHUN YHUCIOBBIX BBIPDAKCHWM, Mpemjiarare M
NMPUMEHATH NPUEMBbI IPOBEPKH BBIYKCICHUMN.

Hcnoab30BaTh NPH  BBIYMCJIEHUAX [€PEMECTHTEIbHOE M COYETaTeJIbHOE CBONCTBA
CJIO)KEHUSI U YMHOXEHHUs, paclpelleIUTeIbHOe CBONMCTBO YMHOXEHHUS; (pOPMY/IHPOBATH U

NMPUMEHATDH IPpaBUJja npeo6pa30BaHI/1;1 YHCJIOBBIX BBIpa)KCHI/II\/'I Ha OCHOBE CBOICTB
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pazoKeHue qyycia Ha
MHOXXHTEIIN. Jlenenue C
OCTaTKOM. IIpocteie u

cocTaBHble uwncia. [IpuzHaku
nmenmumocTH Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM

I1OKa3aTCJICM.

UuciioBbie BBIPAKCHUS,
[OPSIOK IEHCTBUMN.

PelieHre TEKCTOBBIX 3a4a4 Ha

BCE apumeTnyecKue
NIECTBUsI, Ha JBW)XKCHUE U
[OKYIIKH

apuQMeTHYECKUX ICHCTBUH.

HUccaenoBarb 4YUCIOBbIE 3aKOHOMEPHOCTH, BBIABHIaTh M OOOCHOBBIBATH THMIIOTE3b,
¢opmyanpoBarb 00001IeHNsT W BBIBOABI 110 PE3yJbTaTaM MPOBEAEHHOTO HCCIEIOBAHUSI.
@®opMyJMPOBATH ONpeIeJeHusl JCIUTENII U KPaTHOrO, HAa3bIBATh JICJTUTEIN U KpaTHBIC
YHClia; Pacmo3HaBaTh MPOCTBIE M COCTaBHbIE 4ucia; (OPMYJTUPOBATH M NPHMEHSATH
NPU3HAKHU JenuMoctd Ha 2, 3, 5, 9, 10; npuMeHSITh aJrOPUTM pa3JIOKEHHUS 4YHCIIa Ha
MIPOCTHIE MHOXKHUTEIIN; HAXOJAUTh OCTATKH OT JCJICHUS U HETIOJTHOE YaCTHOE.

Pacno3HaBaTh MCTHHHBIE U JIOXKHBIE BBICKA3bIBaHUS O HATYpaJbHBIX UYUCIIAX, NMPUBOAMTH
NpuMepbl U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUSI U OTPUIIAHUS BBICKA3bIBaHUM O
CBOICTBaxX HaTYpaJIbHbBIX YHCEIL.

KOHCprI/IPOBaTL MaTeMaTHIE€CKUEe MNPEIJIO0KeHHUSA C IIOMOIIBIO CBA3OK «W», «HIN»,
«ECJIK..., TO...».

Pemats TekcToBBIE 3amaud apH(PMETHUYECKUM CIIOCOOOM, HCMOJAb30BATh 3aBHCUMOCTH
MEXy BEJIMYMHAMM (CKOPOCTb, BPEMS, PACCTOSIHHUE; 1I€HA, KOJIWYECTBO, CTOUMOCTh U Ap.):
AHAJM3MPOBATH U OCMBICJIUBATB TEKCT 33Ja4i, NepedopMyJHPOBATH YCIOBUE, H3BJIEKATh
HEOOXOJUMbIE JIaHHBIE, YCTAHABJIMBATH 33aBUCHUMOCTH MEXJAy BEJIUYMHAMU, CTPOMTH

JIOTMUYECKYIO LENOYKY PACCyKICHUN.

MopaenupoBaTh X0/ pelIeHUs 3a/1a4dl ¢ TIOMOIIbIO PUCYHKA, CXeMbl, Tabnuibl. [IpuBOAUTD,
pa30upaThb, OEHNBATH PA3JIMYHBIC PEUICHUS, 3alIUCH PEIIEHUI TEKCTOBBIX 3a/1au.

KpuTtnyecku oneHUBaTh MOTYYEHHBIN PE3yJIbTaT, OCYLIECTBIATH CAMOKOHTPOJIb, TPOBEPSIs
OTBET Ha COOTBETCTBUE YCJIOBHIO, HAXOAUTDH OLINOKH.

Pemars 3amaum ¢ momompio mepedopa BceX BO3MOXKHBIX BAapHAHTOB. 3HAKOMHUTBLCS C
HCTOpHel pa3BUTUS apu(PMETUKH
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Harassanas
reoMeTpus.
JInaun Ha

m1ockocTu (12 4)

Touka, npsiMasi, OTPE30K, JyY.
Jlomanas. M3MepeHue IiuHBI
OTpE3Ka, METPUYECKHUE
€IMHULIBI U3MEPEHUS [UJIMHBI.

OKpy’>KHOCTb U KpYT.

[IpakTnyeckas pabota
«Iloctpoenue  y3opa  u3
OKPYKHOCTEI.

Yron. Ilpsmoil,  OCTpBIN,

TyIOM W Pa3sBEPHYTBIA YTJIBL.
W3MepeHne yrios.

[TpakTrueckast pabota

«ITocTtpoenue yrios»

Pacno3naBathr Ha JepTeIKAXx, PUCYHKax, OINUCBIBATb, MHCIOJbB3Yyd TEPMHUHOJIOTUIO, U
n306pamaTb C IIOMOIIBIO I-IepTé)I(HL»IX HHCTPYMCHTOB (HpI/I HaJIMYHUH BO3MO)KHOCTI/I)Z TOYKY,

MMpAMYH0, OTPE30K, JIYd, YIroJl, JOMaHYI0, OKPYKHOCTb.

Pacno3HaBath, NpUBOAMTL NpUMepPbl OOBEKTOB pPEATHLHOTO MHpa, UMEIOUMX (Gopmy
M3YYEHHBIX (DUTYDP, OLleHUBATh UX JMHEHHbIE pa3MepHI.

Hcnonb3oBaTh JMHENKY M TPAHCIOPTUP KaK MHCTPYMEHTHI Ul TIOCTPOEHUS U U3MEPEHUS:
U3MepATh JUIMHY OTpEe3Ka, BEIMYMHY YIJIa; CTPOMTb OTPE30K 3a/JaHHOM JJIMHBI, YTOI,
3aJaHHOW BEJIMYMHBI; OTKJAABIBATH IUPKYJEM paBHbIE OTPE3KU, CTPOUTH OKPYKHOCTb
3aJaHHOrO paauyca (MpU HATUYUU HN3o0paxars (Ipu HAIUYMHU
BO3MOKHOCTH) KOH(UIypalluu TeOMETpUYECKUX GUTYp H3 OTPE3KOB, OKPYKHOCTEH, HX

BO3MO>KHOCTH).

yacTell Ha HEJIMHOBAHHOW W KJIETYATOW Oymare; mpeasiaratb, ONMUCHIBATHL M 00CYKIATh
CIoco0bl, ATOPUTMBbI IIOCTPOEHUS.

Pacno3naBats M M300pazkaTh Ha HEIMHOBAHHOW M KJETYaTOH Oymare mpsiMOH, OCTpBIH,
TYNOH, pa3BEPHYTHIN YIIIbl; CPABHUBATH YTJIbl (IIPU HAJTUYUU BO3MOKHOCTH).

BoruncasaTs JJIMHBI OTPE3KOB, JIOMAHBbIX.

IlonumMaTh W HCNOJIB30BATH IPH PelIeHHMH 32124 3aBHCUMOCTH MEXIYy €IUHULAMU
METPUYECKOM CUCTEMbI MEpP; 3HAKOMMTbCH C HEMETPUUYECKHMMHU CHCTEMaMH MeEp; BbIPAkKaTh
JUIMHY B pa3IU4YHBIX eIuHHMLax u3MepeHus. MccaenoBats ¢Gurypsl u KoHpuUrypauuwu,
UCTIONB3Ys UPPOBBIE PECyPChI
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OO0LIKHOBEHHEIE
npoou

(48 u)

J1po0b. [IpaBumnbHbIE u
HEIPAaBUJIbHBIE apoOu.
OcHOBHOE CBOICTBO JIpoOu.
CpaBHeHue 1pobOei.

CnoxxeHue W BBIUMTAHUE
0OBIKHOBEHHBIX pobeii.
CMerransas JIPOOB.
YMHOKEHHE W JIeJICHHE

OOBIKHOBEHHBIX Jpo0Oeii;

B3aMMHO-00paTHBIE IPOOH.

Pemrenne TEKCTOBBIX 3ajad,
coJiep KaIImx Jpo0wu.
OcHOBHBIE 3371a49H Ha IPOOH.

[Ipumenenue  OykB JUTSt

3allMCU MaAaTEMaTHUYCCKUX

BBIPAXKEHUU U MPEUI0KEHUN

MopaeaupoBath B rpaguuecKoid, IpeaMeTHOH (Gopme, ¢ MOMOILIbI0 KOMIbIOTEPA MOHATUS U
CBOWCTBA, CBA3aHHBIE C OOBIKHOBEHHOM POOBIO.

YuTaTh U 3aNMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE ApoOU, NMpeaaratb, 000CHOBbIBATH
H 00CY:KIAaTh CIIOCOOBI YITOPSTIOYMBAHUS IPOOEH.

N300pakaTh OOBIKHOBEHHBIE IpOOM TOYKAMU HAa KOOPJMHATHOW MNPSMOM; HCNOJIb30BATh
KOOPJIMHATHYIO MPSMYIO JUUIsl CPaBHEHUS APOOEH.

®opmMyIHMpoBaTh, 3aNHMCHIBATH € NMOMOIIbI0 OYKB OCHOBHOE CBONCTBO OOBIKHOBEHHOM
IpoOu; MCMOJIL30BaTh OCHOBHOE CBOMCTBO ApOOM Ul COKpallleHHs ApoOeil M mpuBeIeHUs
JIpoOu K HOBOMY 3HaMEHATEIIIO.

IIpeacTaBasiTh CMEIIAHHYIO Ip0oOb B BUE HEMPABUIBHOM U BBIACIATH LIETYI0 YacTh YHCIA U3
HEeNpaBUIBHOM Jpo0u.

BoinoanaATh apupmernyeckue IeidcTBUSI C OOBIKHOBEHHBIMH JIpOOSMHU; TNPHUMEHATH
cBOilicTBA apu(PMETHUECKUX TCUCTBUH IS pAIlMOHAIM3AIIMN BEIYMCIICHHM.

BbINOJHATH NPUKUAKY U OUEHKY pe3yjbTaTa BBIYUCICHUN; MpeAJaraTb U NPUMEHATb
NPUEMBI IPOBEPKHU BHIYUCICHUH.

I[IpoBoauTHL HCCIEIOBAHNUSI CBOMCTB APOOEH, OMUpPasiCh Ha YUCIOBBIE IKCIIEPUMEHTHI (B TOM
YUCJIE C IIOMOIIBIO KOMITBIOTEPA).

Pacno3HaBaTh WCTHHHBIE U JIOJKHBIC BBICKA3BIBAHUS O ,Z[pO65[X, NPUBOJIUTDL NPHUMEPLI U
KOHTPHIPHUMEPEI, CTPOUTH BBICKA3bIBAHUA U OTpHULAHWA BBICKA3bIBaHMI.

PemaTh TEKCTOBBIC 3a7a4d, COJIEpKAIIME NPOOHBIC TaHHbIE, U 3a7a4d Ha HaXOXKJICHUE YacTH
[IEJIOTO | IIEJIOTO T10 €r0 YacTH; BBISABJISTH UX CXOACTBA H Pa3jnyusl.

MO)ICJII/IpOBaTb XOJ p€lICHUs 3a/la4r C ITIOMOIIIBIO pUCYHKA, CXCMBI, Ta6JII/IIIBI.
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IIpuBoaANTDb, pa30upaTh, OLEHUBATH PA3JIUUHbIEC PELICHHUS, 3aIIMCH PELIEHUN TEKCTOBBIX
3a/1a4.

Kpurnyecku ouneHMBaTh MOJYUYEHHBIH pPe3yJbTaT, OCYLIECTBISITH CAMOKOHTPOJIb, TIPOBEPSIS
OTBET Ha COOTBETCTBHUE YCIOBHIO, HAXOAUTD OIIHOKH.

3HAKOMHMTBCS C HCTOPUEH pa3BUTHs apu(PMETHKU

Haruasanas
reoMeTpus.
MHOroyroJibHUKHU
(10 v)

MHOTOYTOJIbHUKH.
UeThIpEXYTOJIbHUK,
MIPSIMOYTOJIBHUK, KBaJIparT.

[IpakTuueckas pabota
«ITocTpoenue

PSAMOYTOJIBHUKA c
3aJaHHbIMU  CTOPOHAMHM Ha

HEJIMHOBAHHOM OyMarey.

TpeyroybHUK.

IImomans u MIEPUMETP
MPSIMOYTOJIbHUKA n
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX us3

MMPAMOYT'OJIbHUKOB, €AVMHUIIbI
HN3MCPCHUS IIomaau.

[lepumeTp MHOTOYTOJIBHUKA

OnuceiBaTh, UCHOJB3YSl TEPMUHOJIOTHIO, U300pakaTh C MOMOIIBIO YEPTEKHBIX HUHCTPYMEHTOB
1 OT PYKH, MOJIETTUPOBATh U3 OyMaru MHOTOYTOJIbHUKH (ITPU HAJIUYHUU BO3MOKHOCTH).

[TpuBoANTE TpUMEpPHl OOBEKTOB pEATbHOIO MHpa, HUMEIIUX (HOpPMYy MHOTOYTOJIbHUKA,
NpSMOYTOJIbHUKA, KBaJpaTa, TPEYrojJbHUKA, OLIEHUBATh UX JIMHEHHbIC pa3Mepbl. BIUUCIATS:
NEpUMETP TPEYroJIbHUKA, MPSIMOYTOJbHUKA, MHOTOYTOJbHHKA; IUIOIIAb MPSIMOYTOJIbHUKA,
KBaJpaTa.

M300paxaTb OCTPOYTOJIbHBIE, IPSIMOYTOJIbHBIE M TYIOYIOJbHBIE TPEYTrOJBbHUKH (IIpH

HaJIMYUHA BO3MOYKHOCTH).

CrpouTh Ha HEIMHOBAHHOM W KieTyaToW Oymare KBaJpaT U MPSMOYTOJbHUK C 3a/laHHBIMH
UIMHAaMUA CTOPOH (IpU HaJU4MKU BO3MOXKHOCTH). MccrnenoBaTh CBOMCTBAa MPSMOYTOJBHUKA,
KBaJpaTa IyTEM SKCIEPUMEHTA, HAOIIOACHUS, M3MEPEHMs, MOJEIUPOBAHUS; CPAaBHUBATbH
CBOMCTBA KBaJpaTa U IPSIMOYTOJIbHHKA.

KoncTpyupoBaTh MaTeMaTH4ecKHe TPeIJIOKEHHS] C TOMOIIBIO CBSA30K «HEKOTOPBI»,
«1000ii». Pacnmo3HaBaThb HCTHHHBIE U JIOKHBIE BBICKAa3bIBAHHS O MHOTOYTOJIbHUKAX,
NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHI.

HUccaenoBaTh 3aBHCHMOCTD ILIOIIAIN KBaapara OT JJIMHBI €TO0 CTOPOHBI.

Hcnonb3oBaTh cBoiicTBA KBaJApaTHOM CETKU [UIsl MOCTpoeHUs Guryp; pazouBaTh

MMPpAMOYI'OJIbHUK Ha KBaJapaTbl, TPEYTOJbHUKH, COCTABJIATDH (pI/Il"ypBI U3 KBaApaToB H
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NpsAMOYT'OJIbHUKOB W HAXOAWUTh HUX IUIOIIAAb, pa36I/IBaTI> (I)I/Il"ypbl Ha TMPAMOYTOJIbBHUKHU U
KBaApaThl 1 HAXOAWUTb UX IUIOLIAb.

BblpamaTb BCIIMYHMHY IUIOIIAaAW B pa3IMYHBIX CAWMHUIIAX NU3MCPCHUS MeTpI/I‘IeCKOI;'I CHCTEMBI
MCp, INOHMMATh M HMCHOJbB30BATHL 3aBHCHMOCTH MCXKIY MCECTPUYCCKUMHU CAWMHHULAMHA

HU3MCPCHU IO A/IH.

3HaKOMHUTBCS ¢ TNpPUMepPaMUd NPUMEHEHHWsl IUIONMAJM W TEPUMETPa B MPAKTUICCKUX
cutyanusx. Pemarth 3aauu U3 peaibHOM XKU3HU, MPeAIaratb W 00CYKIaTh pa3jHu4YHbIe
CIoco0bI pelIeHUs 3a1a4

JlecaTH4YHbIE
apoou

(38 1)

JlecaTu4Hasi 3amuch ApPoOEii.
CpaBHeHue JICCSATUYHBIX
IpoOeii.

JleicTBusI ¢ JAECATUYHBIMH

JPOOSIMHU. Oxpyriienue

JECSITUUHBIX APOOEH.

Pemenne TexkCTOBBIX 3ajad,
CoJIepKaIINX Ipoou.
OcHoBHBIE 3371a4H Ha IpoOu

IIpeacTaBasATh AECATHUHYIO JpoOb B BHJIE OOBIKHOBEHHOH, YHTATh W 3aNHCHIBATh,
CPaBHMBATB JIECATHYHBIE JApOOH, Npeaiaratb, 000CHOBBIBATH M 00CY:KAATh CHOCOOBI
YIOPSIOYNBAHUS JECATUYHBIX APOOCH.

N300pakaTh necaTHYHBIC IPOOH TOUKAMHU Ha KOOPAWHATHOH MPSIMOH.

BbISIBJASITH €CXOACTBA M PAa3jJM4HA [paBWl apuMETUYECKUX ACUCTBUN C HaTypalbHBIMU
YHCJIaMU U IECATUYHBIMU APOOSIMHU, OOBSACHATH UX.

BbinoaHAThL apudmMeTndyeckue IeHCTBUS C IECATUYHBIMU JIPOOSMU; BBINOJIHATH NPUKUAKY
U OLIEHKY PEe3yJIbTaTa BbIYUCIECHUH.

IIpumeHsiTH CBOMCTBA apr(PMETUUECKUX ACHCTBUN JUIsl pallMOHATU3AIMHA BBIYHCICHUH.

[IpuMeHATH, NPaBUI0 OKPYIJIEHUS] JECATHUHBIX apobeil. IlpoBoauTh Hccie10BaHUs
CBOMCTB JIECATUYHBIX IpoOei, OomMupasich Ha YHMCIOBBIE AKCIEPUMEHTHI (B TOM YHUCIE C
MOMOIIbIO KOMIIBIOTEPA), BBIABUIATH THIOTE3bI U IPUBOJAUTH UX 0OOCHOBAHUSI.

Pacno3HaBaTh WCTHHHBIE U JIOJKHBIC BBICKA3BIBAHUS O ,I[pO6$IX, NPUBOJIUTL NPUMEPLI U
KOHTPIIPUMEPEI, CTPOUTDH BbICKA3bIBAHUSA U OTPUIIAHUA BBICKA3bIBaHUM.
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Pemath TEKCTOBEIC 3ala4yu, COACpIKaIIuc I[pO6H]':>Ie JaHHBIC, 1 Ha HAXOXKICHHUEC 4aCTH L CJI0T0
1 LEJIOIO IO €ro 4aCTU; BBIABJAATDH UX CXO0ACTBA U Pa3janiMs.

MopaenupoBaTh X0J1 pelIeHHs 33ja4ul C MOMOIIBI0 PUCYHKA, cXeMbl, Ta0nuibl. IIpuBoAUTD,
pa30upaTh, OlleHUBATH PA3JIMYHbIC PEIICHHUS, 3alIUCH PEIICHUH TEKCTOBBIX 3a/1a4.

Ol'lepI/IPOBaTL ,Z[pO6HBIMI/I YUCJIaMU B PCAJIbHBIX JKU3HCHHBIX CUTyalluAX.

KpI/ITI/I"IECKI/I OI¢HUBATDH HOHy‘lGHHBIfI pe3yJibTaT, OCYICCTBIIAITE CAMOKOHTPOJIb, IPOBCPAA
OTBCT Ha COOTBCTCTBUC YCIIOBUIO, HAXOJAUTH OIINOKH.

3HAKOMMTBCS ¢ UCTOPHEi pa3BUTHS apuUMETUKU

Harasanas

reomerpus. Tena

U ¢urypsl

npocrpancrse (9

)

B

MHOrOrpaHHUKH.
M300paxkeHue

MHOTOTPaHHHUKOB.
[IPOCTPAHCTBEHHBIX TEIL.

[IpsMoyTronbHBIN
napajuieNenumne],
Pa3BépTkH KyOa
napasuieNenumnena.

[IpakTrueckas
«Pa3BépTKa KyOay.

O0BéEM
PSIMOYTOJIBHOTO
napaJuie/ieumne a

Monenu

KyO.
"

paborta

KyOa,

PacnosHaBare Ha 4YepTrekax,
KyoO,
OLICHNBATH JIMHEHUHBIC Pa3MEPBL.

PHUCYHKAX, B OKpPY:/KalOLeM MHpe MPsIMOYTOJbHBIN

apaJuICJICIUIICH, MHOTOIpaHHUKH, OIKUCBIBATb, MCIOJbL3Yyd TEPMHUHOJOIHIO,

IIpuBoauTHL NMpUMEPbl OOBEKTOB PEATBHOTO MHpa, HUMEIMMX (OpMYy MHOTrOrpaHHUKA,
MPsIMOYTOJIBHOTO Tapajuienenunena, Kyoa.

HN300paxaTh Ky0 Ha KjIeT4aToi Oymare (Ipy HATMYUU BO3ZMOXKHOCTH).

HccnenoBarh cBolicTBa Ky0a, TPSIMOYTOJBLHOTO IMapaJliesieuIea, MHOTOTPAHHHUKOB,

HCIIOJIB3YS MOACIIN.

Pacno3naBaTh U M300paxkath pa3BEPTKU KyOa u nmapamnenenunena. MoaeanpoBaTb KyO u
napasuiesnenune] u3 Oymart 1 Ipo4ux MaTepuasioB, 00bACHATH COCO0 MOJCTUPOBaHUS (TIPU
HaJIMYUUA BO3MOXKHOCTH).

Haxoauth n3MepeHus, BHIYUCIATD IJIOMA]b TOBEPXHOCTH; 00BEM KyOa, MPsIMOYTOIBHOTO
napajuieNienuIe a; HCeCael0BaTh 3aBHCMMOCTHL 00béMa Kyba oOT IMHBI ero pebpa,
BBIIBUTaTh U 000CHOBBIBATH I'MIIOTE3Y.
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Ha0aroaaTh 1 NIPOBOAUTH AHAJOTUH MEXAY MOHATUSAMU TUIOMAIU U 00bEMa, IepuMeTpa u
[JIOIIAM TIOBEPXHOCTU. Pacmo3HaBaTh WCTUHHBIE M JIO)KHBIE BBICKA3bIBAaHUS O
MHOTOTPaHHHKAX, MPUBOJAUTH NMPUMeEPbI U KOHTPIPHUMEPHI, CTPOUTH BbICKA3LIBAHUS U
OTpUIIaHUs BhICKAa3bIBaHU. PemiaTh 3a1aum u3 peaabHON )KU3HU

IloBTOpPEHME

u 0000menue (10

)

[ToBTOpCHME OCHOBHBIX
MOHATHA M METOJO0B Kypca 5
Kiacca, 0000IIeHre 3HAHUI

BorupcasaTs 3HaYEHHS BLIpa}I(eHI/Iﬁ, CoACpIKAMX HATYPAJIbHBIC YHCJIA, OOBIKHOBEHHEBIE U
JCCATUYHBIC I[pO6I/I, BBIIIOJIHATDH npeo6pa3OBaHH;1 YHUCCII.

Bui0upaTh cnocod cpaBHEHUs YHCEll, BRBIYUCICHUH, MPUMEHATHh CBOMCTBA apu(METHICCKIX
JNEUCTBUI JIJIS1 pallMOHAIIN3AlHA BBIYUCIICHU.

OcyuiecTBASTH CAMOKOHTPOJIb  BBINOJHSAEMbIX JICUCTBUI U CAMOIIPOBEPKY pe3yibTaTa
BBIYMCIIEHUI.

Pemiats 3aga4m 13 peasbHON JKU3HU, IPUMEHATh MATeMAaTHYeCKHe 3HAHUS JUUIsl PeLCHUS
3aa4 U3 APYruxX yuyeOHbIX IPEAMETOB.

Pematsp 3a1auu pa3sHbIMH CIIOCO6AMH, CPABHHBATH CIIOCOOBI PEIICHUS 3a/1a4K, BHIOHPATH
panuoHAJbLHBIN CIOCO0
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6

kJyacce (He menee 170 1)

Ha3zBanue
pasnesa (TemMbl)

Kypca (4uciio

OcHoBHoOe conep:kaHne

OcHoBHbIE BUAbI J€ATEIbHOCTH Oﬁy‘lalOIIII/IXCﬂ

4acoB)
HarypaabHble Apudmerndeckue neiicTBrs ¢ |BbINOIHATL apudMeTnyeckue AeiicTBHSI C MHOTO3HAYHBIMH HATypaJbHBIMH YHCIIAMHU,
yucIa MHOT'O3HaYHBIMH HAXOIUTh 3HAYEHHUS] YHCIIOBBIX BBIPAKEHHHA CO CKOOKaMH W 0€3 CKOOOK; BBIYMCJIATH
HaTypaJIbHBIMU YUCJIAMH. [3HAYEHMs BBIPAKCHUH, COAEP/KAIIUX CTECIICHA. BBINOJIHATH NPUKHIKY M OLEHKY 3HAa4YCHUN
(309) UucioBbie BBIPAJKEHHUS, |[YMCIIOBBIX BBIPAKCHUM, NMPUMEHATHh NPUEMBbI NMPOBepKH pe3ysbrara. Mcenmosb3oBarh npu
MTOPSIIOK JEUCTBUM, [BBIYMCJIEHHUAX IIEPEMECTUTEIIBHOE W COYETATEIbHOE CBOWMCTBA CIIOKEHUS M YMHOXKECHMS,
VCITOJIb30BaHUE CKOOOK. [paclpeieNuTe]IbHOE  CBOMCTBO  YMHOXKEHHSI ~ OTHOCHUTEIBHO  CJIOKEHUS,  CBOICTBa
OkpyrieHue  HaTypajbHBIX [apU(METUUECKUX JEHCTBUIA.
qucesn.
[lenutenn m KpaTHbIE 4YHCIA;
HauOOIbIINN o0t
nenuTenb M HauMMEHbIIEe
oO111ee KpaTHoeE.
Pasnoxxenue yucia Ha |AcciaenoBarh 4HCIOBBIE 3aKOHOMEPHOCTH, IIPOBOJUTH  YHUCIIOBBIE  OKCIIEPUMEHTHI,
[IPOCTBIE MHOKUTENIN. |BBIABUIaTh H 000CHOBBLIBATH IHIIOTE3bI.
/lennmocTh CYMMBI u
iy Feem— ®opmMy./IHpPOBAThL ONpeAeJeHusl JEIUTeNs] U KPaTHOTO, HauOOJIbIIEro OOLIEero AeIuTens U
OCTATKOM. HAMMEHBIIIETO OOIIEro KpaTHOro, MPOCTOr0 U COCTABHOTO YHMCEIT; UCIIOJIb30BaTh 3TU MOHATHUS

PermieHre TeKCTOBBIX 33724

[IPU pPeIlIeHnH 3aay.

HpI/IMeHﬂTb AJTOPUTMBbI BbIYUCIICHUSA HAnOOJILIIETO O6III€FO JACIIUTEIISA U HAUMCHBIICTO
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00111er0 KpaTHOTO JIBYX YHUCEI, AITOPUTM PA3JIOKEHHUS YHCIIa Ha IPOCTHIE MHOKHUTEIIH.
HUccaenoBaTh ycioBHs 1eTUMOCTH Ha 4 1 6.

HccaenoBathb, 00Cy:K1aTh, GOpMYJIHPOBATHL U 000CHOBBLIBATH BBIBOA O YETHOCTH CyMMBI,
MPOU3BEAECHHUS: IByX YETHBIX YUCEIL, IByX HEYETHBIX YHACIE, YETHOTO U HEUETHOTO YUCET.

HcciienoBarhb ¢BOMCTBA JICIIMMOCTH CYMMBI U IPOU3BEICHUS YUCEN.

IIpuBoauTL nNpuUMepbl 4YHMCEN C 33JaHHBIMM CBONCTBAaMH, PAaCHO3HABATH BepHbIe U
HeBEepHble YTBEP)KICHUS O CBOMCTBAaX YHUCEN, ONPOBEPraTb HEBEPHBIE YTBEPXKIEHUS C
MIOMOIIbIO KOHTPIIPUMEPOB.

KOHCprnpOBaTL MaTeMaTUIE€CKHE NMPEAJT0KEHUA C ITIOMOIIBIO CBA3OK «1», KU, KECIH...,
TO...».

Pemiathb TEKCTOBEIC 3aJa4d, BKIOYAKIMUE TIOHATUA OCIIMMOCTH,

CHOCO6OM, HCIIOJIB30BAaThb nepe60p BCCX BO3MOXXHBIX BAPHUAHTOB.

apuPpMETHICCKUM

MO)]eJ'l]/IpOBaT]) X0 p€IICHUS 3aJa4r C TIOMOIIBIO pUCYHKA, CXECMBI, Ta6J'II/IHI>I.

[IpuBoauTh, pa3duparb, OLEHNUBATH PA3UYHbIC PEHICHMS, 3alUCH PEIICHUI TEeKCTOBBIX
3agau. KpuTHyecku oueHUBATH TOJYyYEHHBIA pe3yibTaT, HAXOAUTh OIMIHMOKH, OCYIIECTBISATh
CaMOKOHTPOJIb, POBEPSAS OTBET HA COOTBETCTBUE YCIOBUIO

Harasgnas
reoMeTpus.
IMpsimble
IJIOCKOCTH

(74)

Ha

[lepneHAUKyISIpHBIE MIPSIMBIE.
[TapannenbHbIe IPsSMBIE.

PaccrossHne Mexay AByms
TOYKaAMHM, OT TOYKH JIO
psMOM, JUIMHA TYTH Ha

KBaJPaTHOM CETKeE.

Pacno3HnaBaTthb Ha YCPTEIKAX, pUCYHKAX CIIYyUYan B3aMMHOT'O PACIIOJIOKCHUSA ABYX IIPSAMBIX.

HN300paxkarth ¢ MOMOIIBI0 YEePTEKHBIX MHCTPYMEHTOB Ha HEJIMHOBAaHHOW M KJIETYATOM
Oymare JBe IHepeceKaroluecss MpsiMble, BE MapalljielibHble NpSMbIE, CTPOUTH MPIMYIO,
MEPIEeHIUKYISIPHYIO TaHHOM.

[IpuBoauTHL NpUMePHI APAJUICTBHOCTU U NEPIIEHIUKYIIPHOCTH IPSIMBIX B IPOCTPAHCTBE.
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[Tpumepsr TPSIMBIX B |Pacmo3HaBaTh B MHOTOYTOJbHHKAX TMEPICHIUKYJISPHBICE ¥ MapajUielIbHbIE CTOPOHEIL.
MPOCTPAHCTBE N300pamaTb MHOTOYTOIBHUKH C MTapaJlIeIbHBIMU, MTEPICHANKYISIPHBIMI CTOPOHAMH.
Haxoauth paccTosiHue MeXIy ABYMs TOYKAMH, OT TOYKHU JI0 MPSMOM, JUIMHY MyTH Ha
KBaJIPAaTHOM CETKE, B TOM YHCJIE UCIIONb3Ys HU(POBBIE PECYPChI
Apodu (32 4) OOBIKHOBEHHAS apobs, |CpaBHHBATH M YNOPSAI0YUBATH IpOOU, BLIOMPATH CIIOCOO CPAaBHEHUS IPOOCH.
OCHOBHOE CBOWCTBO JIpo0w, .
. |[IpeacTaBasiTh ACCATUYHBIC APOOH B BHJE OOBIKHOBEHHBIX JP0OCH U OOBIKHOBEHHBIC B BUIE
COKpaIlleHHE TPOOEii.
NECATUYHBIX, MCHOJb30BaTh JKBHBAJIEHTHbIE NpeACTABJIeHHMs IPOOHBIX 4YMCEN MPH HUX
CpaBHeHue 51

YHOpsA0YMBaHUE JIpOOEi.

JlecsaTuuHble apoOu u

MCTpUYICCKasd CUCTCMaA MCP.

CPaBHCHUU, IIPU BBIYHUCIICHUAX.

ApudmeTnieckue IeHCTBUS C
0OBIKHOBEHHBIMU u
NECATUUHBIME IPOOSMHU.

OtHomienne.  [lemenue B
TTAHHOM

Macmrad, npornopuus.

OTHOILLICHUU.

[Tonarue MPOLICHTA.

Brrunciienne nmpoueHra  OT
BEJIMYMHBI U BEJIMYUHBI MO €€

[IPOLICHTY.

Perienue TeKCTOBBIX 3ajad,
coJleprKalInux apoOu
u

Hcnoab30BaTh JecATHUHBIC IPOOU MPH NPpeoOpa30BaHUM BEIUYMH B METPUUECKOM CUCTEME
mep.

BoInoaHaTH apn(l)Meanecmle HeﬁCTBHﬂ C OOBIKHOBEHHBIMH U JACCATUYHBIMHA I[pO6$IMI/I.

BoIuucasiTe 3HAYCHUS BBIPAKEHHI, COACPIKANIMX OOBIKHOBCHHBIC W NIECATHYHBIE IPOOH,
npeoOpa3zoBanusi ApoOeil, BHIOMPAThL CMOCO0, NPHUMEHSTH CBOWCTBA
apudmeTnyecKux NEeHCTBUHN AJIS pallMOHATN3AIUY BEIYUCICHHM.

BBIITIOJIHATH

CocTaBJjaTh OTHOIICHUS U IIpornopuur, HaAX0AUTh OTHOUICHUC BCIIMYWH, ACTIUTH BCIIMYUHY
B JAHHOM OTHouleHMH. HaxoauTh 3KCIEPUMEHTAJBHBIM MYTEM OTHOILIECHHE JUJIMHBI
OKPYKHOCTH K €€ THaMeTpy.

HNuTepnpernpoBath MaciiTad Kak OTHOIIEHHWE BEJIMYMH, HAXOAMTh MaclITa0 IjaHa, KapThbl
1 BBIUUCIISITh PACCTOSIHUS, UCIIONb3Ys MaclTa.

OO0BSACHATB, UTO TAaKOE MNPOILEHT, YNOTPeOJATh OOOPOTHI PEYH CO CIOBOM «IPOLIEHT).
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[IPOLICHTHI.
[TpakTnyeckas pabota
«OTHOIICHNE JUTHHBI

OKPY’KHOCTH K €€ JHaMeTpy»

BbipazkaTh MpOLEHTHI B JIpo0sX W IpoOM B MNPOIEHTaX, OTHOIIEHHE ABYX BEIWYMH B
IIPOLIEHTAX.

BbruncasTh NpOIEHT OT YUCIIa U YUCIIO MO ero NpoueHty. OKpyrasth ApodU U MPOLEHTHI,
HAXOJUTh MPUOTUKESHUS YUCEIL.

Pemats 3agaum Ha yacTH, MPOLIEHTHI, IPOMOPLKHU, HA HAXOXKJICHHE APOOH (TPOLEHTa) OT
BEJIMYMHBI U BEJIMYMHBI O €€ ApoOH (MPOLEHTY), Ipodu (MpoleHTa), KOTOPbI COCTaBIIsET
ofHa BenuuumHa OT apyroil. IlpmBoauTh, pa3doupaTb, OLEHMBATH DPA3JIUYHBIC PEIICHMS,
3aIlUCH PELLIEHUI TEKCTOBBIX 3a/1a4.

N3Baexkarp undopmanuio 13 Tabiauil U AMarpaMM, HHTEPIIPETUPOBATHh TAOIUYHbBIC JaHHBIE,
OTIpeIeNIATh HauOOoJIbIllee ¥ HAUMEHBIIIEe U3 PEACTABICHHBIX TaHHBIX

Harasnnas OceBas cumMmerpus. (Pacmo3HaBaTh Ha yepTekax U U300paKEHUSIX, H300PakKaTh OT PYKU, CTPOUTh C IMOMOILBIO
reoMeTpus. [{enTpanpHas CUMMETPHSL. MHCTPYMEHTOB (QUTrypy (OTpe30K, JOMaHyl0, TPEYTOJIbHUK, MPSIMOYTOJbHHUK, OKpPY>KHOCTB),
Cummerpus CUMMETPUYHYIO JAHHOM OTHOCHUTENBHO MPSIMOM, TOUKHU (TIPH HAJTMYUH BO3ZMOKHOCTH).
[locTpoeHHEe CHMMETPUYHBIX
(6 4) dburyp. HaxonuTh mpuMepbl CUMMETPUHM B OKpyKaromeM Mmupe. MopaeaupoBaTh U3 Oymaru JBe
¢Gurypsl, CHUMMETPHUYHBIE OTHOCHUTEIBHO NPSIMOH; KOHCTPYMPOBATH TI'€OMETPUUYECKUE
[TpakTryeckast pabora o
KOH(UTypaluu, HCMOib3ysl CBONCTBO CHUMMETPUH, B TOM 4YHCIE C MOMOIIBIO IU(PPOBBIX
«OceBast cCHMMETpUS.
P pecypcoB (IIpU HAJIMYUU BO3MOKHOCTH).
CuMMeTpHs B IPOCTPAHCTBE . .
HccaenoBarh CBOWCTBAa M3y4YCHHBIX (UTYp, CBS3aHHBIE C CHMMETpPHEH, HCHOIb3YS
AKCIIEPUMEHT, HAOII0JEHUE, MOIETUPOBAHUE.
O00CHOBBIBATb, ONPOBEPraTh C IOMOLIbI0 KOHTPIPHUMEPOB YTBEPKIEHUS O CUMMETPUHU
buryp
Boipaxenus [IpumeneHue OykB 11 |Mcnmosib3oBaTh OYKBBI Ui 0003HAYCHHS YUCEI, IPH 3AIIUCH MATEMATHYECKUX YTBEPIKICHHI,
OyxBamu (6 4) 3aKuCH MaTeMaTHYECKUX |COCTaBIIATh OYKBEHHBIE BBIPAKEHHS 110 YCIIOBHIO 3a/1a4H.

BBIPAKECHUN W TMPEIITIOKEHUMN.
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BYKB CHHBIC  BBIPAKCHUSA U

YHUCJIOBBIC ITOACTAHOBKH.

bykBeHHbIE
HaXO0XKJ/ICHHE
KoMrnoHeHnTta. ®opmybl.

paBeHCTBA,
HEM3BECTHOTO

HccnenoBaTh HECIOKHBIE UNCIIOBBIE 3aKOHOMEPHOCTH, UCIOIb30BaTh OYKBBI /711 UX 3aIIHCH.
BbIYHCIATH YHCI0BOE 3HaYCHNE OYKBEHHOTO BBIPKEHUS TIPH 3a/ITaHHBIX 3HAYECHUSAX OYKB.

3anuceiBaTh GoOpMYJbI: TIEpUMETpa M IUIOMIATU MPSMOYTOJIBHUKA, KBaJpaTa; JIUHBI
OKPY>KHOCTH, TUTOIIAIA KPYTa; BHIMOJHATH BbIYUCIAeHHA 110 3THM popmynam. CocTaBIATH
(hopMyJIbl, BhIpaXKarOIINe 3aBUCUMOCTH MEXKIY BEITMYMHAMU: CKOPOCTh, BPEMS, PACCTOSHHUE;
[IEHa, KOJIMYECTBO, CTOMMOCTh; MPOU3BOJUTENLHOCTb, BpeMs, 00bEM pabOThI; BBITOJIHATH
BBIUHCIICHUS 110 3TUM (popmyram.

Haxoautnb HEWU3BECTHBIA KOMITOHEHT apI/I(l)MeTI/IquKOFO I[CﬁCTBHSI

Harasanas
reoMeTpus.

Durypsi

HA IUIOCKOCTH
(14 9)

UeThIpEXYTOJIBHUK, INPUMEPBI

YETBIPEXYTOJIBHUKOB.
[IpsAMOYTOJIBHUK, KBajpar:
CBOMCTBA  CTOPOH,  YIJIOB,
nuaroHaicu.

WN3mepenne  yrimoB.  Bugel
TPEYTOJIbHUKOB.

[lepuMeTp MHOTOYTOJIBHUKA.
[Tnomans ¢urypsl. opmyiisi
nepuMerpa M IUIOIIAJU
[PSIMOYTOJIbHUKA.
[IpuOmmxEnHOE

ruTonanay Guryp.

U3MepeHue

[IpakTrueckast pabora

«IInomwanp kpyra»

H306pa)l(aTL Ha HEJIWHOBAHHON M KJIETYaTOM 6YM3.F€ C HCIOJb30BaHHEM I-IepTé)KHI:IX

UHCTPYMCHTOB ‘-IeTBIpéXYF OJIbHUKK C 3aJaHHbIMHU CBOMCTBAMH: C napaJuijiCJIbHbIMHU,

MEePIEeHANKYISAPHBIMU, PAaBHBIMM CTOPOHAMHM, MPSAMBIMH yIJIaMd M JAp., PaBHOOEIpPEHHBIH
TpeyroiabHuK. Ilpeasarare u 00cykaaTh cl10CO0BbI, AJITOPUTMBI IIOCTPOCHHUS.

HUccaenoBarb, UCMONB3ys OKCIEPUMEHT, HaOMIOIEHUE, MOJACIUPOBAaHNE, CBOWCTBA
MPSIMOYTOJIbHHKA, KBaApaTa, pa30uBaTh Ha TPEYTOJbHUKH.
OO0ocHOBBIBaTH, ONpPOBEpPrartb C IOMOILIBIO  KOHTPIPUMEPOB  YTBEPXKIEHUS O

MPsIMOYTOJIbHUKE, KBAJpaTe, Paclo3HaBaTh BEPHbIC U HEBEPHbBIE YTBEPIKICHUS.

HU3mepaATb U CTPOUTH C MOMOILBK TPAHCIIOPTUPA YTIIIbI, B TOM YHCIE B MHOIOYTOJIbHUKE,
CPaBHMBATbL YIJIbl; PACHO3HABATb OCTPbIC, MpsAMBIE, pa3BEPHYTHIC
PacnozHaBath, HM300paskaTh  OCTPOYTOJIbHBIM,  NPSAMOYTOJIBHBIM,  TYNOYTOJBHBIMH,
paBHOOEIPEHHBIN, PABHOCTOPOHHUHN TPEYTOJIbHUKH.

TyIIbIE, yTJIbL.

BbIuucasiTh TEepUMETpP MHOTOYTOJIBHUKA, IUIOINAJAb MHOTOYTOJbHHMKA pa30HeHueM Ha
MPSIMOYTOJIBHUKH, Ha paBHbIE (UIYpBI, UCIOIH30BATH METPHUUECKUE EIUHUIIBI H3MEpPEHHUS
JUIMHBI U TUIOLAH.
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Hcnoab3oBaTh NpudanxéHHoe U3MepeHne JJIMH U IJIOLIa el Ha KieTdyaTol Oymare,
npuOIMKEHHOE U3MEPEHHUE JUTMHBI OKPYKHOCTH, TIOLIAU Kpyra

[Honoxurenbubl |Llensie yncna. Moayinp yucna, (IIpyBoAMTH, NpPHUMeEPBI MCIOJb30BaHUS B  pEAJbHOM JKM3HU  MOJIOKUTEIBHBIX U
e U [FeOMEeTpHUYEecKas OTpPULIATEIbHBIX YUCEN.
oTpHUATebHbIE |[MHTEPIpETalUs MOYJISI. .
M300paxkarh 11e1ble YKCIia, MOJOKUTEIbHBIC U OTPULIATENIbHBIE YHCTIa TOYKAMU HA YHCIOBOMN
ki (N E UuciioBbIe IPOMEKYTKH. .
MPSIMOM, UCMOJIB30BATh YHCIOBYIO MPSMYIO JIJISl CPAaBHEHUS YHCETI.
(40 49) [TonoxurenbHbIC u
I[IpuMeHATH MPpaBUJIA CPABHEHUS, YIOPSAA0YMBATH 1IEJIbIC YHUCIIA; HAXOAUTH MOIYJIb YUCIIA.
OTpULIATEIbHBIC YUCIA.
CpaBHeHUE MONOKUTENBHBIX H |opmy IHpOBATh MPABHIA BEMUCIEHHS © TOJI0KUTEILHBIMA U OTPHLATEBHBIMY UHCIaMH,
OTPHIATCIILHBIX UCCIL. \gaxoauTh 3HAYEHMS YNCIOBBIX BBIPAKEHHMIL, COMEPKAIIUX JIEHCTBHA C MOJOKUTEILHBIMU
ApumeTiIecKne ICHCTBAS C |y orpyraTenbHEIMH THCTAMH.
MOJIOKUTETHHBIMU u
OTPHLATENLHBIMU YKCIIAMHU. I[IpuMeHATH CBOMCTBA CIOKEHUS U YMHOXKEHUS JJIs MPeoOpa3oBaHusl CyMM M MPOU3BEACHUI
Perrenue TeKCTOBBIX 3a1a4
IIpencraBiaenue ([IpsmoyronbHas cuctemMa |[O0BSCHATh M WLIIOCTPUPOBATH MOHATHE IMPSIMOYTOJIbHOW CHCTEMBl KOOpAMHAT Ha
NaHHBIX KOOpJIMHAT Ha  IJIOCKOCTH. [TNIOCKOCTH, MCIIOJIb30BATh TEPMUHOJIOTHIO; CTPOMTH HAa KOOPJAMHATHOM IUIOCKOCTH TOYKU H
6 Koopaunatsl TOYKH Ha |UTYpbI O 3aJaHHBIM KOOPJUHATAM, HAXOAUTH KOOPINHATHI TOUYEK.
q
(6 ) MI0CKOCTH, abcuumcca u
opiHHaTa Uurath cTONOYATHIE M KpPYroBbIE JHArpaMMbl; MHTEPHNPETHPOBATH JIaHHBIC; CTPOMTH
cToJ0UYaThIe AUATPAMMBI.
Cronbuatele ¥  KpPYrOBBIC
ATpAMMBI Hcnoab3oBath HH(GOPMAILIMIO, TTPEICTABICHHYIO B TA0JIMIIAX, HA JUArpaMMax JJIs PEIICHUS
TEKCTOBBIX 3aJ1a4 M 3a7[a4 U3 PeabHOMN KU3HU
[IpakTuueckas paboTa
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<<HOCTpO€HI/Ie AuarpamMmm»,).

Pemenne TeKCTOBBIX 3ajad,
CoepKAIINX
MpeACTaBICHHBIE B TaOIHUIIAX

JTaHHEBIE,

1 Ha auarpammax

Harasanas
reoMeTpus.

Durypbl

B MPOCTPAHCTBE
O

[IpssMOyTOIBHBIN
rapasieenuIe], KyO,
Mnpu3Ma, TMHPaMHIa, KOHYC,
OUIUHAp, mwap u  cdepa.
MN300paxkenue
[IPOCTPAHCTBEHHBIX  QUIYP.
[Ipumepsr pPa3BEPTOK
MHOTOTPaHHUKOB, HWIHH]IpA U
KOHYyCa.

[IpakTuueckas pabota
«Co3znanue MOJENen

[IPOCTPAHCTBEHHBIX (PUTYPH.

[lonsatue o00BEMA; €IUMHUIIBI
n3MepeHus: o0béma. OO0BEM
MPSIMOYTOJILHOTO

rapajulesIenuneaa, KyOa,

¢bopmymsl 00bEMa

Pacno3naBaTh Ha 4yepTekax, pUCYHKaX, OMHUCHIBATH MMUPAMHUIY, IPU3MY, IFIUHIP, KOHYC,
mrap, u300paxaTh X OT PyKH, MOAEJMPOBaTh W3 Oymaru, TUIACTHIIMHA, ITPOBOJIOKU U JIp.
(pu HAJIMYMK BO3MOXHOCTH).

[IpuBoauTHL NpUMepbI 00BEKTOB OKPYKAIOIIETO0 MUPa, UMEIOIIUX (POPMBI HA3BAHHBIX TEI.

Hcnosb30BaTh TEPMUHOJIOTUIO: BEpIIUHA, peOpo, TpaHb, OCHOBAaHUE, BBICOTA, PATUyC U
MaMeTp, pa3BEpTKa.

HN3yuyaTh, HCIIOJIB3YS IKCIICPUMEHT, HAOIIOICHAE, H3MEPEHUE, MOICITUPOBAHUE, B TOM YHCIIE

KOMIIBIOTCPHOC, W OIUCLIBATDL CBOMCTBAa Ha3BaHHBIX TCJI, BbBIFABJATH CX0JACTBA H

PA3IHYHUSA: MEXKY TUPAMUION U IPU3MOM; MEXKIY LIWJINHIPOM, KOHYCOM U IIAPOM.

Pacno3naBarte pa3BEpTKU napajuienenunena, Kyoa, npusmsl, UpamMH/ibl, KOHyca, HUIMH]IPA;
KOHCTPYMPOBATh JJaHHBIE TEJIa U3 Pa3BEPTOK, CO37aBaTh UX MOJIEIH.

Co3paBaTh MoJe/IM IPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH, MJIACTUIIMHA U JP.)
H3MepsiTh HA MOJeAX: IITHHBI pEOEp MHOTOTPAaHHUKOB, JHAMETp IIapa.
BoiBoauTh (hopMyJry 00bEMa PSMOYTOJIBHOTO MapalIesIeuIeaa.

Bbruucasats 1no ¢opmyaam: 00bEM Ky0a;

WCTIONIb30BATh CIUHUIBI M3MEPEHHUS 00BhEMA; BBIYMCAATH OOBEMBI TEJ, COCTABICHHBIX W3

[IPSAMOYTOJIBHOTO  HapajuleIenuIe/a,

Ky60B, IMapaJiICICIIUIIE 0B, peliaTh 3aa4u C pC€aJJbHBIMU JaHHBIMU
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HOBTOpEHI/Ie, HOBTOpeHI/Ie OCHOBHBIX |BbIUMCASTL 3HAYCHUS BLIpa)KeHHﬁ, COACPpKaAINX HATYpPAJIbHBIC, LEJbIC, ITOJOKUTCIIBHBIC U
MOHSATHUI M METOJIOB KYypCOB 5 OTPULATCIIBHBIC YHCJIA, OOBIKHOBEHHBIE H JACCATHYHBIC ,I[pO6I/I, BBITIOJIHATD Hp606paSOBaHI/I$I

00001IEeHME, N
u 6 KiaccoB, 00OOIIEHHE U [UUCEI U BBIPAXKECHUH.
cHcTeMaTH3anus [CHCTCMATH3ALNS 3HAHNM .
Bb10upaTh cnocod cpaBHEHMs YHCEN, BBIYMCICHUH,
(20 v)

NPUMEHATH CBOMCTBA apu(METHUECKUX ACUCTBUI I palliOHATM3AIMN BEIYUCICHHA.

Pemath 3a1aum U3 peajabHOM XKU3HU, IPUMEHATh MaTeMaTU4YecKHe 3HAHUSA JIJIsl PEIICHUS
3a/1a4 U3 JAPYTHUX MPEIMETOB.

Pemath 3agaun Pa3HbIMHU cnocoﬁaMn, CpaBHUBATDb, BLIGI/IpaTL CIoCco0bI peuIcHud 3a1a4u.

OcyumiecTBJIATh CAMOKOHTPOJIb BBINOJIHAEMbIX JIEUCTBUH M CAMOIPOBEPKY pe3yJibTara
BBLIYUCIICHUN

IIpu paspabGotke pabodyeil mporpaMMbl B TeMaTHYeCKOM IJIaHMpoBaHUM aisi oOydatouuxcss ¢ HOHA nomkHBl OBITH y4TE€HBI BO3MOXKHOCTHU
WCTIOJIb30BAHUS JIEKTPOHHBIX (LMU(POBBIX) 00pPa30BATENBHBIX PECYPCOB, SIBISIOUIMXCS Y4eOHO-METOANYECKMMU MarepuajaMu (MyJIbTUMEIUiHbIC
MPOTPaMMBbI, JIEKTPOHHBIE YUYEOHWKH W 33JaYHHKH, DJIEKTPOHHbIE OMOIMOTEKH, BHPTYyAJIbHBIE JIAOOPATOPUH, MTPOBBIC MPOTPAMMBI, KOJUICKIIUH
M(ppoBBIX 00pa30BATENBHBIX PECYPCOB), MPEACTABICHHBIMU B 3JEKTPOHHOM (LIM(GPOBOM) BHUJE U PEATUIYIOUIMMH TUAAKTHUECKHE BO3MOKHOCTH
UKT, conepkaHre KOTOPBIX COOTBETCTBYET 3aKOHOJATEIbCTBY 00 00pa30oBaHUU.
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OEJAEPAJIBHAS PABOYASA ITPOTPAMMA
YYEBHOTI'O KYPCA «AJITEBPA». 7—10 KJIACCBI

Hean u3ydeHusi yaeGHOro Kypca

Anrebpa SBISETCS OJHUM W3 OIOPHBIX KYypCOB OCHOBHOW IIKOJIBI: OHA
o0OecrnieunBaeT M3y4YeHHE APYTUX AWCIHIUINH, KaK €CTeCTBEHHOHAYYHOIO, TaK H
TYMaHUTapHOTO [UKIOB, €€ OCBOCHHE HEOOXOAMMO [UIsl TPOIODKCHHUS
oOpa3oBaHMsI M B TIOBCEIHEBHOHM >KM3HH. Pa3BuThe y 0Oydarommxcs Hay9HBIX
MIPEICTABICHUM 0 MIPOUCXOXKICHUH
U CYLTHOCTH anredpanvecknx abcTpakuuid, cmocode OTpakeHHsT MaTeMaTUYeCKOM
HAyKOHW SBJICHWUH W TPOIIECCOB B MPHUPOJIC W OOIIECTBE, POJIU MATEMATHIECKOTO
MOJCIMPOBAaHUS B HAYYHOM I[IO3HAHWM W B TPAKTHKE CIIOCOOCTBYET
(hOPMHUPOBAHNIO HAYYHOT'O MHUPOBO33PEHHUS M KAYECTB MBIIUICHHUS, HEOOXOUMBIX
JUISL ajanTald B COBpeMEHHOM mudpoBoM oOmiectBe. M3ydeHue anreOpsl
€CTECTBEHHBIM 00pa30M 0OecTIeYnBaEeT pa3BUTHE YMEHUS HAOI01aTh, CPAaBHUBATH,
HaXOJHWTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH
apryMEHTHPOBAHHO OOOCHOBBIBATh CBOW JICWCTBUS W BBIBOJIBI, (OPMYIHNPOBATH
yTBepkaeHus. OcBoeHue Kypca anreOpsl oOecreunBaeT pa3BUTHE JIOTUYECKOTO
MBIIUICHHST O0YYaIONUXCS: OHU HCIOJIB3YIOT JISAYKTHBHBIC W WHIYKTHBHBIC pac-
CYXICHHS, OO0OOIICHNEe W KOHKPETH3aIMIo, a0CTparmpoBaHHEC U aHAJIOTHIO.
OOyuenue anreOpe TpenanonaraeT 3HAYUTEIBHBIH OOBEM CaMOCTOSITEIIBHOU
ACSITENHHOCTH ~ OOYYaroIMXCsl, TOITOMY CaMOCTOSITENIbHOE pEIICeHHE 3a]ad
€CTECTBEHHBIM 00pa30M SBIISCTCS pealn3anuell AeSTeIbHOCTHOTO IPUHITATIA
oOyueHus.

B cTpykType mporpamMmbl ydeOHOTO Kypca «Anredpa» OCHOBHOMW IIKOJIBI
OCHOBHOE MECTO 3aHHMAIOT COJEep)KaTeIIbHO-METOANUYECKue JHHuH: «Yucma u
BBIUMCIICHUS»; «ANTeOpandecKue BBIPAKEHUSN»; «YPAaBHEHUS M HEPABEHCTBAY;
«Dynkuny. Kaxnas u3 3TUX CoJepKaTeIbHO-METOIUIECKIX JIMHUN Pa3BUBACTCS
Ha TIPOTSHKCHUH TPEX JIET U3yUEHUs Kypca, ECTECTBEHHBIM 00pa3oM IeperieTasch
U B3aUMOJICUCTBYS C JpPYI'HMH €ro JIMHUSAMH. B Xome wu3ydeHus Kypca
00yJaromuMcsl TIPUXOJIUTCS JIOTHYECKH PaCcCyXIaTh, WCIOJIb30BaTh TEOPETHKO-
MHOJKECTBEHHBIN SI3bIK. B CBSI3M C 3THM I1€7IeCO00pa3HO BKIIIOYUTH B MPOTPAMMY
HEKOTOpPhIE OCHOBBI JIOTHKH, TIPOHU3BIBAIONINE BCE OCHOBHBIE pa3Jeibl
MaTEeMaTHYECKOTO 0Opa30BaHMsI U CIIOCOOCTBYIOIINE OBJIAJCHUIO O0yUYaIOIIUMUCS
OCHOB YHHMBEPCAJIBHOTO MaTeMaTHYEeCKOro s3bika. TakuMm oOpa3oM, MOKHO
yTBEP)KIaTh, YTO COJACPXKATCIBPHOW | CTPYKTYPHOW OCOOEHHOCTBIO Kypca
«AnreOpay SBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Conepxanne JMHUA «UYWClIa W BBIYHUCICHUS» CIY)KAT OCHOBOH IS
TabHEHIIIETO W3YYCHHs] MaTEMaTHKH, CIIOCOOCTBYET PAa3BUTHUIO y OOYYarOIINXCSI
JIOTUYECKOT'O MBIIUICHHUS, (OPMHUPOBAHUIO YMEHUS MOJTH30BATHCS AITOPUTMAMHU, a
TaK)Ke MPUOOPETEHUIO MPAKTUICCKUX HABBIKOB, HEOOXOMMBIX JIJISi TOBCETHEBHOMN
KU3HU. Pa3BuTHE IOHATHS O YUCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C PAIMOHATEHBIMU
U HpPANMOHAIBHBIMU  YUCIaMH, (OPMUPOBAHWEM  TPEIACTABICHUNA O
JICHCTBUTEILHOM YHCIIC. 3aBEpIICHHE OCBOSCHUS YUCIIOBOW JIMHUUA OTHECEHO K
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cTapliemMy 3BeHY O0IIero oopa3zoBaHusl.

Conepxanue JAByX — anreOpanyeckwx JIMHUA —  «AsreOpandeckue
BBIPOKCHUS» U «YPaBHCHHS M HEPABEHCTBA» CIOCOOCTBYeT (HDOPMHUPOBAHHIO Y
00ydarolmxcs MaTeMaTHYeCKOro amnmapara, HeOOXOAMMOTO Ui PEIIeHUs 3a1ad
MaTEeMaTHUKH, CMEXKHBIX MPEAMETOB M MPAKTHUKO-OPHEHTHPOBAHHBIX 3aaad. B
OCHOBHOW MIKOJE€ Y4YeOHBIM MaTepuad TPYNIUPYETCS BOKPYT pPalMOHATbHBIX
BEIpOKCHHMIA. AnreOpa JEMOHCTPUPYET 3HAUCHHWE MATEMaTHKH KakK sI3bIKa IS
IIOCTPOCHUSI MAaTeMAaTHYECKMX MOJICICH, OMHMCAaHWS IPOIECCOB M  SBIICHUU
peanbHOro Mupa. B 3agaun oOyueHus anreOpe BXOIAT Takke JaibHeEHIIee
pa3BUTHE AJITOPUTMHUYECKOTO MBIIUICHUSI, HEOOXOAMMOro, B YAaCTHOCTH, IS
OCBOCHMSI Kypca HHGPOPMATUKH, U OBJAJICHUE HaBBIKAMHU JEAYKTHBHBIX
paccyxaeHuii. [Ipeo6pa3zoBaHre CHMBOJIBHBIX (POPM BHOCHUT CBOM CHICIIU(PUIECCKUIMA
BKJIJl B Pa3BUTHE BOOOPAKEHMUS, CIIOCOOHOCTEN K MaTeMaTUYE€CKOMY TBOPUYECTBY.

Conepxanne  (QyHKIIMOHAIBHO-TpauuecKol  JMHWW  HAIEJIEHO  Ha
nojlyueHue  OOy4aromMMHCS 3HaHMUW O  QYHKOUSX  KaK  BaKHEHIIen
MaTeMaTUYeCKOH MOJENH IS ONMHCAaHUS M HWCCICIOBAaHUS Pa3HOOOPa3HBIX
NPOIECCOB M SIBIICHWI B Mpupoje W odmecTBe. M3yueHue 3TOro marepuana
CIIOCOOCTBYET Pa3BUTHUIO Y OOYYAIOIIMXCS YMEHHS MCIOJIb30BaTh Pa3JIMUHbIC
BBIPA3UTEIbHBIC CPEJCTBA S3bIKa MAaTEeMaTHKH — CJIOBECHBIC, CHUMBOJIMUYECKHE,
rpadudeckue, BHOCHT BKJIaJd B (OPMHPOBAHHWE TIPEACTABICHHA O POJIU
MaTEMaTUKH B PA3BUTUU IIUBUIU3AINU U KYJIbTYPHI.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

CornacHo yuyebHoMy Tuiany B 7—-10 kjaccax u3ydaeTcsi Y4eOHBIH Kypc
«Anre0Opa», KOTOPbIM BKJIIOYAET CJEIYIOIIME OCHOBHBIE pa3leNbl COACpPKaHUS:
«Yucna W BBIYUCIEHUA», «AIreOpanyecKkue BbIpAXEHUs», «YpaBHEHUS U
HEpaBeHCTBA», «DyHKIMMNY.

VY4eOHslii Tu1aH Ha u3ydeHue anredpel B 7—10 Kaccax OTBOAUT HE MeHee 3
y4eOHBIX YacOB B HEJENI0O B TEUEHHE KaXAOro rojaa oOyuyeHHs, oOuimii o0bem
yacoB - He meHee 408.

Copeprx«aHue yuebHoro kypca (no rogam obyueHmn)

7 Raacc

Yucna u éviuucnenusn

PannonajbHble ynuciaa

JlpoOu OOBIKHOBEHHBIC U JACCATHUYHBIC, MIEPEXO0]l OT OJHON (hOPMBI 3aIMUCH
npobeii k apyroil. IloHATHEe panuMOHAIBLHOIO YHCHA, 3alUCh, CpPaBHEHUE,
YIOOPSIAOUMBAHUE  pAlMOHATIBHBIX — 4ucell. Apudmernyeckue ACHUCTBUS C
palMoHaIbHBIMU YuciiaMu. Pemenue 3agad M3 peanbHOM MPAaKTUKK HA 4acTH, Ha
TpOOHU.

Crenenb ¢ HaTypaJibHBIM IIOKa3aTelieM: oOlpeseseHne, mpeoOpa3oBaHue
BBIPOXCHU HAa OCHOBE OIPEJICIICHUS, 3alUCh OOJIBIIINX YHCET.

[IporieHThI, 3aMUCh MPOIEHTOB B BHUE APOOH U APOOU B BUJIC MPOIIEHTOB.
Tpu OCHOBHBIE 33/1a4M Ha MIPOLECHTHI, PEIICHUE 3a7a4 U3 PEATbHON MPAKTUKHU.
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[IpumeHeHne TPU3HAKOB JEIMMOCTH, PAa3JIOKEHUE HAa MHOKUTEIN
HaTypaJbHBIX YUCEI.

Peanbuble  3aBUCMMOCTH, B TOM 4Wcle TpsMas U oOparHas
IPONOPLUHUOHATIBHOCTH.

Anzebpauueckue eviparxcenus

[IepemeHHBIE, UUCIIOBOE 3HAUEHUE BBIPAXKEHHUSI C IEPEMEHHOMU. [lomycTuMBIE
3Ha4YECHUS NepeMeHHbIX. [IpencraBnenue 3aBUCUMOCTH MEXK/ly BEJINYMHAMU B BUJE
dbopmybl. Beruucnenus no popmysnam.

[IpeoOpazoBanne OYKBEHHBIX  BBIPDQKEHHH, TOXIECTBEHHO  paBHBIC
BBIPOKEHHUS, TMpaBuUiia MpeoOpa3oBaHUs CYMM M TPOU3BEICHHUM, IpaBuUiia
PACKPBITHs CKOOOK U MPUBENICHUS MOJOOHBIX CIIaraeMbiX.

CBOIICTBa CTENEHU C HATYPAIbHBIM MOKA3aTENEM.

OnHowiensl 1 MHOTOWIEHBL. CTeneHb MHOrousieHa. CiokeHue, BBIYUTAHUE,
YMHOXEHHUE MHOTOWIEHOB. DOpMyJibl COKpPAIIEHHOTO YMHOXEHHUA: KBaApar
CyMMbI M KBajparT pasHocthu. @opmyia pa3HOCTH KBaaparoB. PasznoxeHue
MHOTO4YJIEHOB HA MHOYKUTEIIH.

Ypasnenusa

VYpaBHeHUE, KOpEHb YypaBHEHMS, NpaBWiIa MpPeoOpa3oBaHUs ypaBHEHMUS,
PAaBHOCHJIBHOCTh YPAaBHEHUM.

JluHerHOEe ypaBHEHHE C OJIHOM NEPEMEHHOM, YHUCIO KOPHEW JIMHEWHOTO
YpaBHEHHUS, pELICHUE JIMHEHHBIX ypaBHEHHI. COCTaBJIEHHE YpaBHEHUH IO
YCJIOBHIO 3a71a4u. PeleHne TeKCTOBBIX 3a/1a4 C IOMOILbIO YPaBHEHU.

JIuneliHoe ypaBHEHUE C ABYMs IEpeMEHHBIMU U ero rpaduk. Cucrema IByX
JVHEWHBIX yPaBHEHHMM C JByMs INEPEMEHHBIMU. PemieHue cucrem ypaBHEHHU
crocoboM mojacTaHOBKHU. [IpuMepsl perieHHus TEKCTOBBIX 3aJad C TOMOIIBIO
CUCTEM YPaBHECHUM.

Koopounamut u ecpagpuxu. @yukyuu

Koopaunara Ttouku Ha mnpsmoi. YucioBble NpoMmMexyTku. PaccrosiHue
MEXIy IBYMSI TOUKAMH KOOPJIWHATHOW MPSAMOI.

[IpsimoyronbHas cuctema koopAauHat, ocu Ox u Oy. Abciucca U opArHaTa
TOYKHU Ha KOOPJAUHATHOM TI0cKocTH. [IpuMepsl rpadukoB, 3aaHHBIX (HOpMyTIaMu.
Urenne rpadmKoB peaqbHbIX 3aBUCUMOCTEH.

[Tonsitue Qynxmuu. I'padux Pynkmuu. CroiictBa (ynkimit. JluHeitHas
byukus, e€ rpaduk. I'paduk ynkunn y =|x|. ['paduyeckoe pemieHre TMHEHHBIX
YPaBHEHHMH U CUCTEM JIMHEUHBIX YPABHECHHM.

8 kiace

Hucna u éviuucnenus

KBagpatHeiii kopeHb u3 uyucina. lloHsTHe 00 HppalMOHATLHOM YHCIIE.
JlecsaTuunble NpUOIMKEHUST UpPAlMOHANIbHBIX yKcesl. CBOMCTBA apu(PMETUUECKUX
KBaJIPAaTHBIX KOPHEW U MX MPUMEHEHUE K TPEOOpa30BaHUIO YUCIOBBIX BbIPAXKECHUM
Y BBIYUCIICHUSIM. [[€MCTBUTENBHBIE YUCIIA.

Crenens ¢ 1enabpIM NoKaszaTeneM u €€ ceorictBa. CTaHIapTHAs 3alMCh YHUCIIA.

Anzebpauueckue gviparcenusn

KBajmpaTHblii TpEXWIEH; PA3JIOKEHUE KBAJPATHOIO TPEXWIEHA HA
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MHOKHUTEJIN.

AnrebOpandeckass ApoOb. OCHOBHOE CBOWCTBO aireOpandeckor Apoow.
CrnoxxeHrne, BBIYUTAHWE, YMHOXXCHHE, JCJICHHE anreOpandeckux IpoOei.
PannoHanbHble BhIpaXXEHUS U UX IPEOOPA3OBAHME.

Ypasénenua u nepasencmea

KBagpatHoe ypaBHeHue, ¢opMyna KOpHEH KBaapaTHOrO ypaBHEHUS.
Teopema Buera. Pemienue ypaBHeHUN, CBOAAIINXCS K JJUHEMHBIM U KBaJAPATHBIM.
[Ipocreiimue ApoOHO-pallMOHATIEHBIE YPAaBHEHUS.

I'paduaeckas uaTEpIIpETAINS YPAaBHEHUN C JBYMS TIEPEMEHHBIMU M CUCTEM
JVHEWHBIX YPAaBHEHHMW C JBYyMs IIepeMEHHbIMHU. lIpumepsl pemreHus cucreMm
HEJIMHEUHBIX YPABHEHUM C IByMSI IEPEMEHHBIMH.

Pemmennie TeKCTOBBIX 3a7a4 aaredOpanyecKum crocooom.

UucnoBele HEPABEHCTBA U UX CBOMCTBA. HEepaBeHCTBO C OTHON MEPEMEHHOM.
PaBHOCHIIBHOCTE HEpaBeHCTB. JIMHEWHBIE HEPABEHCTBA C OJHOM IMEPEMEHHOM.
CucTeMbl JIMHENHBIX HEPABEHCTB C OJJTHOM ITIEPEMEHHOM.

Dynkuyuu

[Tonsitue ¢ynkuun. OO6nacTh OMNpeAeNeHUs W MHOXECTBO 3HAYCHHM
¢bynkuun. CiocoObl 3a1aHus PyHKITUH.

I'padux pynxiuu. YUrenue cBoiicTB PyHkiuu mno e€ rpaduky. [Ipumepsr
rpadukoB GYyHKIIHA, OTPAKAIOIMIUX PEATLHBIE TMPOIECCHI.

OYHKIMY, OMHCHIBAOIINE TMPSMYI0O W OOpaTHYI TPOMOPIMOHATILHBIC

3aBUCHMOCTH, MX Tpaduku. Oyukmmn y = x5, y = x°, y = vJx, y =l
['paduueckoe perieHre ypaBHEHUN U CUCTEM YpPaBHEHUH.
9 knace

Yucna u eviuucnenusn

JlelicTBUTEbHBIE YHCJIA

PaunonanpHbie yncia, UppalMoHAIbHBIE YKCIla, KOHEYHbIE U OECKOHEUHbBIE
AecsITUYHbIE 1poOu. MHOXKECTBO AEHCTBUTEIBHBIX YUCEN; NEHCTBUTENIBHbIE YHUCTIA
Kak OECKOHEUHbIE JeCATUYHbIE JpoOH. B3auMHO OJHO3HauYHOE COOTBETCTBUE
MEXy MHOKECTBOM JE€HCTBUTEIBHBIX YACENI U KOOPAUHATHOM IIPSAMOMU.

CpaBHeHHE JIEWCTBUTENBbHBIX uHCeN, apuPMETHUYEeCKHe JeHUCTBUSA C
JNEHUCTBUTEBHBIMU YUCIIAMU.

HN3mepennsi, npuldIHKEHNS, OLCHKHU

Pa3mepsl OOBEKTOB OKpYKAalOUIEro MHpA, JJIUTENbHOCTh MPOLECCOB B
OKPY KaroLIEM MUDE.

[IpubnuxénHoe 3HAYEHUE  BEJIMYMHBI, TOYHOCTh  HPHUOIMKEHUS.
Oxkpyrnenue uncen. [Ipuknaka u onieHKa pe3yJIbTATOB BEIYMCICHUM.

Ypaeuenusa u nepasencmea

YpaBHeHus ¢ OJHOH NepeMEeHHO

JIuneliHOE ypaBHEHUE. PenieHue ypaBHEHUH, CBOISIIMXCS K JIMHEHHBIM.

KBagpaTtHoe ypaBHeHue. PenieHre ypaBHEHHM, CBOIAIINXCSA K KBaJAPATHBIM.
buksanpatHoe ypaBHeHue. lIpuMepsl pelieHnss ypaBHEHUN TPETbEN U 4ETBEPTOU
CTEIICHEU Pa3JIOKEHUEM HAa MHOXKUTEIU.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.
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Pemenue TEKCTOBBIX 3a/1a4 anredOpanyeckumM METOJIOM.

Cucrembl ypaBHEeHHH

VYpaBHeHuEe ¢ AByMsl MEpEMEHHBIMU U ero rpaduk. PemeHue cucrem OByX
JIMHEMHBIX YPABHEHUH C IByMs [IEPEMEHHBIMU. Perienne cucrem 1ByX ypaBHEHU,
OJIHO W3 KOTOPBIX JIMHEHHOE, a Jpyroe — BTOpoil creneHu. I['paduyeckas
UHTEpIIPETALAs CUCTEMBI YPABHEHUHN C IBYMs IIEPEMEHHBIMU.

PeliieHre TEKCTOBBIX 33J1au anreOpandyeckuM CrocoooMm.

HepaBencrBa

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nuMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OJHOW IlepeMeHHOW. KBagpaTHele HepaBEHCTBA.
I'padrueckass uHTEepHperanuss HEPABEHCTB U CHUCTEM HEPABEHCTB C JBYMS
NIEPEMEHHBIMH.

Dynkyuu

KBagparuunas ¢ynkuus, e€ rpaduk u cpoiicrBa. Ilapaboia, KOOpIUHATHI
BEPILUHBI 1apadoJIbl, OCb CAMMETPUU NapadOJIbl.

I'papuxu  dyskumii: y = kx, y =hkx +b, y=ax’, y= ax,
y = /X, y =|x| u ux cBoiictaa.

Yucnoewvie nocnedosamenvnocmu

Omnpenenenue M croco0bI 3a1aHUs YMCJIOBBIX N0CJIE10BATEIbHOCTEN

[ToHsiTHE YMCIOBON MOCIEAOBATENBHOCTH. 3aJaHUE MOCIEA0BATEIbHOCTH
peKyppeHTHOH (hopMyIoii u GopmMyIoi n-ro diieHa.

Apudmernyeckasi 1 reoMeTPUYECKas MPOrpeccuu

Apudmernueckass U reomeTpuueckas nporpeccud. PopMmysbl n-ro 4jaeHa
apu(PpMETUUECKON U reOMETPUUECKON MPOTrPeCCUil, CyMMbI IEPBBIX 71 YJICHOB.

N300paxkenre 4ieHOB apU(METUYECKOM M TE€OMETPUYECKOW MIpPOrpeccHid
TOYKaAaMHU Ha KOOPAMHATHOM IIJIOCKOCTH. JIMHEWHBIM M DKCIIOHEHIMAJIbHBIMN POCT.
Ci10KHBIE IPOLIEHTBHI.

10 kiacce

Yucna u éviuucnenusn

IloBTOpeHMe MaTepuasa Kypca MaTeMaTHKH, ajredpbl 5-9 Kiaccos.
HoaroroBka k OI'I u I'BJ

JleMCTBUTEIbHBIE YHCJIA

PanmonanpHbie ymcna, UpparoHalbHbIE YHUCIa, KOHEUHbIE M OECKOHEUHbIE
JEeCATUYHBIE 1poOH. MHOKECTBO JIEHCTBUTEIbHBIX YHCEIT; IEUCTBUTENIbHBIE YHCIa
Kak OECKOHEUHbIE JECATUYHBIE ApoOu. B3auMHO OJHO3HAYHOE COOTBETCTBUE
MEKTy MHOKECTBOM JIEUCTBUTEIBHBIX YHCENI U KOOPAUHATHOU IPSIMOM.

CpaBHEHHME JICMCTBUTENbHBIX YHUCEN, apu(METHUECKHEe JCHCTBUS C
NENCTBUTENBHBIMU YUCIIAMU.

HN3mepenusi, npulJIMKEeHUs, OLEHKH

Pa3mepsl OOBEKTOB OKpYKalOUIEro MHpa, JJIUTENbHOCTH TMPOLECCOB B
OKpY’KaroIIeM MHUpE.

[Mpubnux€éHHoe 3HAYEHUE  BEJIMYMHBI, TOYHOCTh  HPHUOIMKEHUS.
Oxpyrnenue yucen. [Ipuknuaka v OLeHKa pe3yabTaTOB BBIYACICHUN.
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Ypasénenua u nepasencmea

YpaBHeHus ¢ OJHOH NepeMEeHHO

JIuneliHOe ypaBHEHME. PenmieHne ypaBHEHUH, CBOASIIUXCS K IMHEWHBIM.

KBagpaTtHoe ypaBHeHue. Penienre ypaBHEHHM, CBOIAIINXCA K KBAAPATHBIM.
buksanparnoe ypasHenue. [IpuMepsl pellieHus ypaBHEHUN TPETbEH U YETBEPTOU
CTEIIEHEHN PA3JI0KEHUEM HA MHOKUTEIIN.

Pemenue npoOHO-paliOHAIbHBIX YPaBHEHUH.

Pemmenne TeKCTOBBIX 3ajau aNredpandeckumM METOA0M.

Cucrembl ypaBHeHHH

VYpaBHeHue ¢ ABYMs NEpEeMEHHBIMHM U ero rpaduk. Pemenue cucrem aByx
JIMHEMHBIX YPABHEHUN C IByMs IEPEMEHHBIMU. Pemienne cucremM I1ByX ypaBHEHUI,
OJTHO M3 KOTOpPBIX JIMHEHHOE, a Jpyroe — BTOpod creneHu. ['paduueckas
MHTEPIIPETaLNs CUCTEMBl YPABHEHNUN C IBYMs IEPEMEHHBIMH.

PellieHre TEKCTOBBIX 33/1au anreOpandyeckuM CrocoooMm.

HepaBencrBa

YucnoBble HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenue cucrem
JUHEWHBIX HEPABEHCTB C OAHOW mnepeMeHHOM. KBanpaTHele HeEpaBeHCTBaA.
I'paduueckass uHTEpHpeTanuss HEPABEHCTB U CHCTEM HEPABEHCTB C JBYMS
MIEPEMEHHBIMHU.

Dynkyuu

KBagparnunas ¢ynkuus, e€ rpapuk u cpoiictBa. Ilapaboina, KoopaAuHATHI
BEPUIMHBI 11apadOoJIbl, OCb CAMMETPHUH NapadoJIbl.

I'papuku ¢ynkumii: y = kx, y = kx + b, y = ax* + bx + c,

_ 2 _ 3 |~ _ k o
y = ax, y = ax,y =Vx ,y—; U UX CBOMCTBA.

Hucnoewvie nocinedosamenvHocmu

Omnpenenenue u croco0ObI 321aHUS YMCJIOBBIX MOCJIEI0BATEIbHOCTEN

[loHATHE YKCITOBOM NOCIENOBATENBHOCTH. 3aJaHHUE IOCIEA0BATEIBHOCTH
peKyppeHTHOH hopMyIoit u popmMyJioi n-ro YiIeHa.

ApudpMerndeckasi ¥ reOMeTPUYECKAS MPOrPeccuu

Apudmernueckass U reomerpuueckas nporpeccud. GopMmysbl n-ro 4jaeHa
apu(PMETUUECKON U reOMETPUUECKON MPOTrPeCcCuii, CyMMbI NIEPBBIX 71 YJICHOB.

N300paxkeHre 4ieHOB apu(METUYECKOW U T€OMETPUYECKOM Mporpeccuit
TOYKaMU Ha KOOPJAMHATHOM IUIOCKOCTH. JIMHEWHBIM U 3KCIOHEHUHMAIBHBIM POCT.
Ci1oHBIE IPOLICHTBHI.

MnaHmpyemblie NnpeaMeTHbIe pe3y/ibTaTbl OCBOEHUA pabouen
nporpamMmmbl kKypca (no rogam obyueHus)

OcBoeHue yyeOHOro Kkypca «Airedpa» Ha YpPOBHE OCHOBHOIO OOILETro
o0pa3oBaHUs JIOJDKHO OO€ECIEeYMBaTh JOCTHXKEHHE CIEAYIOMMX MPEAMETHBIX
00pa3oBaTeIbHBIX PE3YJIbTATOB:

7 Kkjiacce

Yucna u évluucnenus

BbImonHsaTh, coyeTasi yCTHblE W NUCbMEHHbIE NPUEMBI, apu(pMeTHUYECKHe
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JEUCTBUS C PAllMOHATIbHBIMU YHCIIAMH.

HaxoauTh 3Ha4YeHHs] YMCIOBBIX BBIPAXEHHM; MPUMEHATH pPa3HOOOpa3HbIE
CHOCOObI U MPUEMBI BBIUMCICHHUS 3HAYCHHUM APOOHBIX BBIPAXKECHUH, COAEpKAIIUX
OOBIKHOBEHHBIE U JIECATHYHBIE TPOOH.

[lepexoauTh OT 0AHON (POPMBI 3aMKUCH YKCEN K Apyrou (rmpeoOpa3oBbIBATh
NECATUYHYIO Ipo0b B OOBIKHOBEHHYIO, OOBIKHOBEHHYO
B JICCATUYHYIO, B YACTHOCTH B O€CKOHEUHYIO JECATUUHYIO IPOOB).

CpaBHUBATh U YIOPSIOYMBAThH PALIMOHATILHBIE YKCTIA.

OKpyrJIsTh Yuca.

BpINONHAT NPUKUAKY W OLEHKY pe3yJibTaTa BBIYUCIEHUN, OLEHKY
3HAYEHHUU YUCIIOBBIX BBIPAKCHUMU.

BBINONHATE IEUCTBUS CO CTENEHAMU C HATYPAJIbHBIMU [TOKA3aTEISMM.

[IpuMeHATh  NpU3HAKKM  JEIUMOCTH, Pa3jOKE€HWE Ha  MHOXUTENIH
HaTypaJIbHbIX YUCEIL.

Pemate nmpakTUKO-OPHEHTHPOBAHHBIE 3a/1a4, CBA3AHHBIE C OTHOIIECHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, IPOLEHTAMH; HHTEPIPETUPOBATH
pe3ynbTaThl pelIeHUs 3a7a4 C y4ETOM OIPAHMYEHUM, CBSI3AHHBIX CO CBOMCTBAMHM
paccMaTpuBaeMbIX OOBEKTOB.

Anzebopauueckue gviparcenusn

Hcnonb3oBaTh anredpanyeckyro TEPMHUHOJIOTHUIO U CUMBOJUKY, MPUMEHSThH
e€ B Ipoliecce OCBOEHUS yUeOHOIro MaTepuara.

Haxomuth 3HaueHus OyKBEHHBIX BBIPRXKEHUN MpPU 33JaHHBIX 3HAYEHMSIX
MIEPEMEHHBIX.

BommonusaTe  mpeoOpa3oBaHUS  IEJNIOTO  BBIPAXKEHHST B~ MHOTOWIEH
MIPUBEIECHUEM NOJIOOHBIX CIIAra€MbIX, PACKPBITHEM CKOOOK.

BBINONHATE YMHOXEHUE OJHOYJIEHA HAa MHOTOYJIEH M MHOrO4YjeHa Ha
MHOTOWIEH, IPUMEHSATH (POPMYJIbI KBaJIpaTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcylecTBIATh Pa3ioKE€HWE MHOTOWJIEHOB HA MHOXXHMTEIUW C MOMOIIBIO
BBIHECEHUSI 32 CKOOKM OOLIEro MHOXUTENs, TPYNIUPOBKU  CJaraeMblx,
npuMeHeHUs1 (POPMYJT COKPAILIEHHOTO YMHOXKEHHS.

[IpumensTh npeobpa3zoBaHUs MHOTOUYJICHOB ISl PEIICHMS Pa3IuYHbIX 3a/1a4
U3 MaTEMATUKHU, CMEKHBIX IIPEAMETOB, U3 PEaJbHON MPAKTUKH.

Hcnonb30BaTh CBOMCTBA CTENEHEW C HATYpPAIbHBIMHU IOKAa3aTENAMU IS
peoOpa3oBaHUs BRIPAKCHUI.

Ypasenenua u nepasencmea

Pemate nuHelHbIE ypaBHEHHUS C OJHOW NEPEMEHHOM, NPUMEHSS IpaBUia
nepexoja OT UCXOJIHOTO YPaBHEHHUS K paBHOCHIbHOMY eMy. [IpoBepsTh, ABiseTcs
JIM YHUCIIO KOPHEM YPaBHEHHUS.

[IpumensaTh rpadguueckue METONbl MpPU PEIICHUH JIMHEWHBIX YpPaBHEHUH U
UX CUCTEM.

[TogOupaTe mpuMepbl Tap 4YHUCEN, SBISIIOUIUXCS PEUICHUEM JIMHEHHOTrOo
YPaBHEHHUS C IBYyMS IEPEMEHHBIMM.

CrpouTh B KOOPAMHATHOM IUIOCKOCTU TpauK JIMHEHHOTO YpaBHEHUS C
JABYMsI NIEPEMEHHBIMH; TMOJIb3YsCh I'pauKOM, MPUBOJAUTH MPUMEPHI PEIICHUS
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YpaBHEHHUS.

PemaTte cuctembl IByX JMHEWHBIX YPAaBHEHHU C ABYMsI MEPEMEHHBIMHU, B
TOM YHUCIIE TpadUIECcKu.

CocraBnaTe M pemarb JMHEMHOE YpPAaBHEHWE WM CUCTEMY JIMHEWHBIX
YPaBHEHMM 1O YCJIOBHIO 3aJadyd, WHTEPHPETUPOBATH B COOTBETCTBHM C
KOHTEKCTOM 3a/1a4y IOJyYEHHBIN pe3yJIbTar.

Koopounamowt u cpagpuxu. @ynkyuu

N300paxkath Ha KOOPAWHATHOM TPSIMONW TOYKH, COOTBETCTBYIOIIHE
3aJJaHHBIM KOOpJIMHATaM, JIy4Yd, OTPE3KH, HHTEPBAJIBI, 3aIMCBHIBATH YHCIIOBBIC
IIPOMEKYTKH Ha aNreOpandeckoM sI3bIKeE.

OTMeuars B KOOPAMHATHOM IJIOCKOCTH TOYKH IO 33JaHHBIM KOOPAWHATaM;
CTpOUTh Ipaduku TMHEHHBIX (yHKUMA. CTpouTh rpaduk GyHKIHH } =|x|.

OnuceiBaTh € TMOMOIIBIO (YHKIIUHA H3BECTHBIC 3aBUCUMOCTH MEXIY
BEJINYMHAMH: CKOPOCTb, BPEMS, PACCTOSHHE; IE€HA, KOJIMYECTBO, CTOMMOCTH;
POU3BOJAUTEIBLHOCTD, BpeMsi, 00BEM padOTHI.

HaxonuTe 3HaueHue PyHKIIMM MO 3HAYCHUIO €€ apryMeHTa.

[Tonumats rpaduueckuii croco0® MpeCcTaBlIeHUs U aHalW3a UHPOpPMAIUK;
U3BJIEKaTh U UHTEPIPETUPOBATH HHGOPMAIIHNIO U3 TPA()UKOB PEabHBIX MPOIIECCOB
Y 3aBUCHMOCTEM.

8 kuace

Yucna u éviuucnenus

Hcnonp30BaTh HaYabHBIE NMPEICTABICHUS O MHOXECTBE JCHCTBUTEIIBHBIX
qucell JJIsl CPAaBHEHUS, OKPYTJICHUS] U BBIYMCIICHU; U300pakaTh JE€HCTBUTEIbHBIE
Yyycila TOYKaMU Ha KOOPAUHATHOM IIPSMOM.

[IpumeHsATh TOHSATHE apU(DMETHUUECKOrO0 KBAAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE€ KOPHHU, UCIOJIb3Yysl MPU HEOOXOJAMMOCTH KaJIbKYJSTOP; BBINOIHIThH
npeoOpa3oBaHusl BBIPAKEHUN, COAEp)KAIIUX KBAJApPATHBIE KOPHHU, HCIOIb3YS
CBOWCTBA KOPHEU.

Hcnonp3oBaTh 3anmucu OOJIBIIMX W MAJIBIX YHCET C MOMOIIBIO JIECATUYHBIX
npoOeii u creneHelt yucna 10.

Anzcebpauueckue gviparxcenus

[IpumeHATP TIOHATHE CTENEHW C UEeJbIM I[I0KAa3aTelIeM, BBINOJHATh
npeoOpa30BaHus BRIPAKEHUH, COJEPIKAIINX CTETICHH C IIEJTBIM TTOKa3aTeJIeM.

BoITIOTHATE TOKIECTBEHHBIE TTPEOOPa30BaHUS PAMOHATHHBIX BBIPAKCHHM
Ha OCHOBE IMPAaBUJI ACHCTBUI HaJ MHOTOYJIEHAMU U alNreOpandyecKuMu ApoOsiMu.

PacknanpiBaTh KBaJIpaTHBIA TPEXWIEH HA MHOKHUTEIIH.

[TpumeHsaTh mpeoOpa3oBaHUsl BBIPAKCHUH ISl PEIICHUS PA3IMYHBIX 3a7a9
W3 MAaTEMAaTHKH, CMEXKHBIX MTPEIMETOB, U3 PEATbHON MPAKTHKH.

Ypasénenua u nepasencmea

Pemate nMHENHBIC, KBaAPATHBIE YPABHEHUS W PallMOHAJIBHBIC YPaBHEHUS,
CBOJISIIMECA K HUM, CUCTEMBI ABYX YPABHEHUH C IByMs IEPEMECHHBIMU.

[IpoBoauTe MpOCTENIINE UCCIIEIOBAHNS YPABHEHNUN U CUCTEM YPAaBHEHHM, B
TOM YHCJIE C TPUMEHEHUEM rpadUIeCKUX MPeACTaBICHUN (yCTaHABINBATh, UMEET
JIM YpPaBHEHHE WJIM CUCTEMA YPABHEHHI pELICHUs], €CIIM UMEET, TO CKOJIBKO, U TIp.).
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[lepexoauTh OT CIOBECHOW (POPMYIMPOBKHM 3alayu K €€ anreOpandeckoit
MOJEIM C TIOMOIIBIO COCTaBJICHUS YpaBHEHHUS WM CHUCTEMbl YpPaBHEHUH,
HWHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a7a4M MOJYYEHHBIN pe3ybTarT.

IIpyMeHATh CBOWCTBA YMCIIOBBIX HEPABEHCTB JJI CPAaBHEHUS, OLICHKH,

pelaTh JUHEWHbIE HEPABEHCTBA C OJJHOM MEPEMEHHON U UX CUCTEMBI; 1aBaTh

rpauuecky0 WUTIOCTPALMIO MHOXKECTBA PEIICHUNA HEpPaBEHCTBA, CHCTEMBbI
HEPABEHCTB.

Dynkyuu

[ToHumaTh ¥ UCHOIB30BaTh (PYHKIIMOHAIBHBIC MOHSATUSI U SI3bIK (TEPMUHBI,
CUMBOJINUECKUE OOO3HAUYCHMS); OMNPENEATh 3HAUeHUE (PYHKIMHU IO 3HAYCHUIO
apryMeHTa; OonpeaeNsTh CBOMCTBA (YHKIMHU 10 €€ rpaduKy.

Ctpouts rpadyKn 3IeMeHTApHBIX QYHKIMH Buma y = x4 y = x°, ¥y = Vx ,
y=|x|; omuchIBaTH CBOMCTBA YUCIOBOM (HYHKIUU 110 €€ TpaduKy.

9 kJiacc

Yucna u éviuucnenun

CpaBHUBATH U YIIOPSAJOUYMBATH PAIMOHAIIBHBIC U UPPALMOHAIBHBIE YHUCIIA.

Bremmonusate  apudmMeruueckne ACUCTBUS C  PAIMOHATBLHBIMH  YHUCIIAMH,
codyeTrass YCTHbIE U TNHUCHBMEHHBIE TMPUEMBI, BBIMOJHATH BBIYUCICHUS C
UppalMoHaIbHBIMU YUCIaMHU.

Haxonute 3HaueHus cCTeneHeW C LEIbIMHA MOKA3aTeNsIMU W KOPHEW;
BBIYUCIISITh 3HAYEHUS YHUCIIOBBIX BBIPAKCHUH.

OKpyrisTh JIEUCTBUTENbHBIC YHCIA, BBIOJHATh MNPUKUIKY Ppe3ysibTaTta
BBIYMCJICHUH, OLIEHKY YMCIJIOBBIX BBIPAKEHUM.

Ypasenenua u nepasencmea

Pemiars nuHelHbIE U KBaJpaTHbIC YPAaBHEHUS, YPaBHEHMS, CBOJSIIMECS K
HUM, TIPOCTEUIITNE APOOHO-PAITMOHATILHBIE YPABHECHHS.

Pemath cuctembl IBYX JIMHEHMHBIX ypaBHEHUM C JABYMSI NEPEMEHHBIMHU U
CUCTEMBI JIBYX YPaBHEHUM, B KOTOPBIX OJIHO YPABHEHUE HE SIBISCTCS JIMHEHHBIM.

Pemiath TekcTOBBIE 3ajauM  aNreOpavyecKUM CHOCOOOM C  TTOMOIIBIO
COCTaBJICHUS YPABHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C IByMs IEPEMEHHBIMH.

[IpoBoauTh mpocrene ucciel0BaHrs YpaBHEHUN U CUCTEM YPAaBHEHUM, B
TOM YHUCJIE C MPUMEHEHHEM IpapUUecKuX MpeACTaBiIeHU (yCTaHABIMBATh, UMEET
JIM YpPaBHEHUE UM CUCTEMA YPABHEHUI PEIIeHUS, €CIIM UMEET, TO CKOJIBKO, U Tp.).

Pemate nuHeliHbIE HEPABEHCTBA, KBAJPATHBIE HEPABEHCTBA; M300paXkaTh
pelIeHne HEPAaBEHCTB Ha YKMCIIOBOW MPSAMOM, 3aMUCHIBATH PEIICHUE C MOMOIIBIO
CHUMBOJIOB.

Pemiatb  cucTeMbl JMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB,
BKJIFOYAIOIIME KBAJpPAaTHOE HEPABEHCTBO; M300pa)kaTh PEIICHHE CHCTEMBbI
HEpaBEHCTB Ha YUCJIIOBOM MPSIMOi1, 3aIUCHIBATh PEIICHNUE C TOMOILIBIO CHMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MIPU PELLIEHUHN Pa3IMYHbIX 3a/ad.

Dynkuyuu

PacnioznaBath dyHKIIMM W3yYeHHBIX BUJIOB. [loKa3bIBaTh CXeMaTHYECKU
pacmnoyiokKeHNe Ha KOOPAMHATHOM IIIOCKOCTH rpaduKoB PyHKIUN BUna: y = kx, y
=kx + b,y = ax’,y = ax’,y = Vx, y =[x| B 3aBHCHMOCTH OT 3HAYCHMUII
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K02(pUIIMEHTOB; OMUCHIBATH CBOMCTBA (PYHKIIUA.

Ctpouth U M300pakaTh CXEMATHUYECKH TPaPUKA KBAJAPATUIHBIX (PYHKITUH,
OMUCHIBATh CBOMCTBA KBAPaTUUHBIX (PYHKIIU 11O UX TpaduKam.

Pacno3naBaTh KBagpaTHUHYyO QYHKUIHUIO IO (hOopMyJie, IPUBOAUTH IPUMEPHI
KBaJpaTUYHBIX (DYHKIUNA U3 peaibHOM KU3HU, PUZUKU, TECOMETPUHU.

Apugpmemuuecxkan u 2eomempuueckan npozpeccuu

Pacnio3naBath apu(pMETHYECKYyI0 W TEOMETPUYECKYIO MPOTPECCUU MPU
Pa3HbIX CIIOCO0aX 3a/1aHMUs.

BbIMONHATS  BBIUMCICHUS C  HCIOJIb30BaHMEM (QopMysl n-ro  4jieHa
apu(PpMETUIECKON ¥ T€OMETPUUECKOM MPOTPECCUI, CYMMBI TIEPBBIX 71 YJICHOB.

N300paxkath YJieHbl MOCIEAOBATEIBHOCTH TOYKAMM HA KOOPAWHATHOMU
IJIOCKOCTH.

Pewate 3amauu, CBs3aHHBIE C YUCIOBBIMU IOCJIEIOBATEIBHOCTIIMHU, B TOM
YHCIIE 33/1a4¥ U3 PEAIbHOM JKU3HU (C UCIOJIb30BAaHUEM KaJbKYJIATOPA, U(PPOBBIX
TEXHOJIOTUH).

10 xnace

Yucna u éviuucnenun

BoinonHsaTh, couerass yCTHbIE M NMUCBMEHHBIE MPHUEMBI, apudMeTHUecKHue
JNEUCTBUS C PAllMOHATbHBIMU YUCIAMU.

Haxonuth 3Ha4YeHUs YMCIOBBIX BBIPAKEHHUI; MPUMEHATH Pa3zHOOOpa3HBIC
CIOCOOBI ¥ MPUEMBI BBIYMCIICHUS 3HAYCHHUI TPOOHBIX BBIPAKEHUN, COIEPIKAIIUX
OOBIKHOBEHHBIE U IECATHYHBIE TPOOH.

[lepexon oT 0HOM (POPMBI 3aMKMCH YHCEN K APYToil (MpeoOdpa3oBbIBaHUE
JNECATUYHOU JpOOU B OOBIKHOBEHHYI0, OOBIKHOBEHHOU B IECATUYHYIO, B
YaCTHOCTHU B O€CKOHEUHYIO JECATUUHYIO IPOOB).

OKpyrasiTh yucia.

[IpumeHsATh TOHATHE apU(DMETHUECKOrO0 KBAJAPATHOIO KOPHS; HAXOAMTH
KBaJIpaTHbIE KOPHH, UCIIONB3Ys MPHU HEOOXOAMMOCTH KaJIbKYJSATOP; BBINOJIHATH
npeoOpa3oBaHus BBIPAKEHUN, COJEPXKAIIMX KBAJPATHbIE KOPHU, MCHOJIB3YS
CBOMCTBA KOPHEH.

BbINONHATH 1EACTBHS CO CTENEHSIMHU C HATypaJbHBIMU TTOKA3aTEISIMHU.

PemaTte npakTUKO-OPHUEHTHPOBAHHBIE 3a/l1a4, CBA3AHHBIE C OTHOLIEHUEM
BEJIMYMH, MPONOPLUUOHAIBHOCTBIO BEJIMYMH, MPOLEHTAMH;, HHTEPIPETHUPOBATH
pe3yabTaThl pEUICHUS 3a7a4 C YYETOM OIPAaHUYEHUM, CBSI3AHHBIX CO CBOMCTBAMU
paccMaTpUBaeMbIX 0ObEKTOB.

Ypasenenua u nepasencmea

Pemate nuHeliHbIE YpaBHEHHsI C OJTHOM NEPEMEHHOW, NMPUMEHSs MpaBHIIa
nepexoja OT UCXOJHOTO YPABHEHHS K PABHOCUIIBHOMY €MY

Pemats cuctemspl ABYX JIMHEHHBIX ypaBHEHUM C JBYMS MEPEMEHHBIMH, B
TOM 4YHcIie Tpaduueck.

Pemiars kBaspaTHbIE ypaBHEHUS U PAllMOHAJIBHBIE YPAaBHEHUS, CBOISALIUECS
K HUM, CUCTEMBI ABYX YPABHEHUH C JIBYMsSI IEPEMEHHBIMU.

[IprMeHSATh CBOMCTBA YUCIOBBIX HEPABEHCTB [IJIsi CPABHEHUS, OLECHKH;
pelIaTh JUHEUHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; 1aBaTh
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rpa@uyuecKy0 WUIIOCTPALMI0 MHOXKECTBA PEIIEHUH HEPaBEHCTBA, CHCTEMBbI
HEPaBEHCTB.

Dynkyuu

Pacno3naBaTh (pyHKIIMM M3yuyeHHBIX BUAOB. Il0Ka3bIBaTh CXeMAaTHUYECKH
pacnoiokKeHre Ha KOOPAMHATHOM MJIOCKOCTH rpauKoB (PyHKIMI BUIA:

y=koy=kc+by=a +bx+c,y=ary=a’,y =vVx ,y= "; B

3aBUCUMOCTH OT 3HaYEHUN KOA(DPUIIMEHTOB; OMKUCHIBATH CBOMCTBA (PYHKIIUH.
Apugmemuueckan u zeomempuueckan npozpeccuu
BbINONHATE  BBIYMCIIEHUST C HUCHOJB30BaHHWEM (OpMyJ #n-TO 4JEeHA
apu(PpMETUIECKON ¥ TeOMETPUUECKON MPOTPECCUI, CYMMBI TIEPBBIX 71 YWICHOB.
N300paxxarh Yj€HBl MOCIEA0BATEIBHOCTH TOYKAMH Ha KOOPAMHATHOM
IIJIOCKOCTH.
Pewmate 3amaum, CB3aHHBIE C YHCIOBBIMHU IOCIEIOBATEIbHOCTAMH, B TOM
YHCIIe 33J1a4¥ U3 PeaJbHOM KU3HM (C MUCIOJIb30BAaHUEM KaJIbKYJISITOPA, HU(PPOBBIX
TEXHOJIOTHH).
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TemaTuueckoe nsiaHmposaHme yuyebHoro kypca (no rogpam obyueHums)

7 kaacc (He MmeHee 102 4)

Ha3zpanue
paszaesa (TemMbl)
(umcii0 yacoB)

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI /IeATEJbHOCTH 00y4alOUIUXCS

Yucaa u
BbIYHCJICHUS.

PanuonajbHBI
e Yncjaa

(25 u)

[lonsATHE paLMOHAIILHOIO

RV (GIEN Apudmernueckne
eiicTBUS ¢ palMoOHATbHBIMU
YU CIIAMH. CpaBHeHue,
YIIOPSIOYMBAHHE

[PAlMOHAJIbHBIX YHUCCIIL.

CreneHb C  HaTypalbHBIM

I1OKa3aTCJIEM.

Penrenrie OCHOBHBIX 3aJad Ha
po0w, MIPOIICHTHI
peaTbHOM MPAKTHKHU.

ns3

[ [pr3Haku JIEIIMMOCTH,
pa3J0KEHUsI HAa MHOXHUTEIU

HATypaJIbHBIX YNCEI.

PeannHbBIE 3aBUCHMOCTH.
[Ipsimas u oOpatHas
[IPONIOPLIMOHATIBHOCTH

CucTeMaTH3HPOBATh U 000TralIATh 3HAHUS 00 OOBIKHOBEHHBIX U JIECATUYHBIX IPOOSX.

CpaBHMBATHL W YNOPSJA0YHUBATH JAPOO0M, TNPeoOpa3oBbIBasg NpPU HEOOXOTUMOCTH
NecSITUYHbIE JAPOOM B OOBIKHOBEHHBIC, OOBIKHOBEHHBIC B JIECATHYHBIC, B YACTHOCTU B

OECKOHEUHYIO AECATUYIHYIO TPOOB.

I[IpuMeHATH pa3HOOOpPa3HbIe CIOCOObI U MPUEMBI BHIYUCICHUS 3HAYCHUH TPOOHBIX
BbIPAKEHUH, COJepKAUX OOBIKHOBEHHBICE M JECSATHYHBIC APOOU: 3aMEHSATh IPHU
HEOOXOUMOCTH ACCSITUYHYIO JPOOb OOBIKHOBEHHOW M OOBIKHOBEHHYIO JECSITUYHOM,
dopwme, yA00HOU
MpeoOpa3oBEIBATh IPOOHBIC BRIPAKCHUS HA YMHOXKCHHE U JCJIEHUE JECATHYHBIX IpoOeit

IMPUBOAUTH BBIPAKCHUC K Hanboee JJIsA BBI‘IHCJICHHﬁ,

K HeﬁCTBHﬂM C IICJIBIMHM YU CJIaMHU.

IIpuBoANTL YHCI0BbIC U OYKBeHHbIE IPUMEPbI CTEIIEHH C HATYpaJIbHBIM I10Ka3aTellEM,
0O0BSICHAS 3HAUEHUS OCHOBAaHUS CTETMEHHW M TOKa3aTessl CTeNEeHH, HAXOAWUTh 3HAUCHHS
cTeneHell Buaa a” (a — mob0e paroHalIbHOE YHCII0, 71 — HaTypallbHOE YHCIIO).

IMoHUMATBL CMBICIT 3aIIUCH OOJIBIINX YHCET C IIOMOIIBIO ACCATUYHBIX ,Z[pO6€I>i U CTEICHEH
quciia 10, NPUMEHATDb UX B pECAJILHBIX CUTYyallUAX.

HpI/IMeHﬂTb MMPU3HAKHU ACIIMMOCTHU, PA3JIOKCHUA Ha MHOXUTCIIN HATYPAJIbHBIX YUCCII.

Pemath 3a1aum Ha 4aCTH, MPOIICHTHI, TPOTIOPIIMH, HA HAXOXKACHUE ApoOH (IIPOIICHTA) OT
BEJIMYMHBI M BEIMYMHBI TO €€ npobu (TmporeHty), npoOu (TpoIeHTa), KOTOPBIU

COCTaBJISIET OJ{HA BeJIMYMHA OT Apyroil. [IpuBoauTh, pa3éuparb, OLEHUBATH PA3IUYHbIC
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peLIeHus, 3alUCH PELICHUN TEKCTOBBIX 3aa4.

PacnozHaBaTh U 00BSACHATH, ONKPAsICh HA OINPEIEICHHUs, IPSIMO MPONOPIUOHATIBHBIE U
00paTHO MPONMOPLMOHAIBHBIE 3aBUCMMOCTH MEX/Yy BEIHMUYMHAMU; NPUBOAUTH NMPUMepPbI
STUX 3aBUCUMOCTEH U3 peanbHOro MUpa, U3 APYyTrux y4eOHBIX MIPEIMETOB.

Pemiatb 1pakTUKO-OPUEHTHPOBAHHBIE 3aJaud Ha JpoOM, IPOLEHTHI, MPSAMYI0 H
00paTHYIO MPONOPIMOHAITEHOCTH, TPOTIOPIIHA

Anredpanyeckun
€ BbIpaKeHHs

(27 v)

bykBeHHbIe BBIPAYKEHUSI.
[Tepemennbie.  Jlomyctumsie
3HAYCHUS NEPEMEHHBIX.
DopMyIIBL.

[TpeoOpa3oBanre OYyKBEHHBIX
BBIPAKECHHI, packpsiTHe
CKOOOK u pUBE/ICHNE

MOJOOHBIX ClIara€MbIX.

CaoiicTBa CTEIICHU c

HAaTypaJIbHBIM IIOKa3aTEIIEM.

MHOTO4JICHBL. Cnoxenue,
BBIYMTAHUE, YMHOKEHHUE
MHOT'OYJICHOB. DopMysl
COKpAIIEHHOTO  YMHOXKCHHUSL.

PazioxeHne MHOro4jieHOB Ha
MHOXHUTEITN

OBaanerb areOpanuyeckoil TEPMUHOJIOTHEN U CUMBOJIMKOM, MPUMEHSATDH €€ B TIpoliecce
OCBOCHHS yueOHOTO MaTepHaa.

Haxoauth 3HadyeHUS 6YKB6HHI>IX Bpra)KeHI/Iﬁ Inpyu 3aJaHHbIX 3HAYCHHAX 6YKB;
BBIIIOJIHATH BBIYMCIICHUSA 110 Q)opMynaM.

BbInoJHATH Hp606paSOBaHI/I$I OCJoro BbIPpaAXCHHA B MHOTOWJICH  IIPUBCACHHUCM

HO,[[O6HLIX Cllara€MbIX, paCKpbITUEM CKOOOK.

BbINoJHATL yMHOKEHHE OJHOYJICHAa HAa MHOTOWIEH M MHOrO4YJeHa Ha MHOTOUJIEH,
NpUMeHATHb (OPMYJIbI KBaJpaTa CyMMbI U KBaJjpaTa pa3HOCTH.

OcyurecTBJIATh Pa3JIOKEHUE MHOTOYJICHOB HA MHOXHTEIH ITyTEM BBIHECCHUS 32 CKOOKHU
o01ero hopMyIIBI dhopmyn
COKpAIIEHHOTO YMHOKEHHSI.

MHOXUTCIIA, IMPUMCHCHHA Pa3sHOCTH KBaJApaToB,

[IpumensiTe npeoOpazoBaHMEe MHOTOWICHOB [UIsl PpEUICHHs] pa3M4HbIX 3a7ad U3
MaTEMaTHKHU, CMEKHBIX IPEIMETOB, U3 PEaIbHOM MPAKTUKH.

3HAKOMHUTLCS C HCTOpHeﬁ Pa3BUTHA MAaTCMATUKU
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YpaBHenust

n HEPpAaBEHCTBaA
(20 v)

YpaBHEHHE, IIpaBUIIa
npeoOpa3oBaHus ypaBHEHMUS,

PaBHOCUJILHOCTb YPaBHEHUH.

JIuneiiHoe  ypaBHEHHe c
OJHOU MEPEMEHHOM, pEelICHNE
JTMHENHBIX YpaBHEHUM.
Pentenue 3amad ¢ IIOMOIIBIO

YpPaBHEHUU.

JIuneiinoe  ypaBHEHHe c

JABYMs TMECPEMEHHBIMU U €TI0

rpapux.  Cucrema  IBYyX
JIMHEHHBIX  YpaBHEHMU  C
TIBYyMSI MePEMEHHBIMH.

Pemenne cucrem ypaBHEHUI
CIIOCOOOM  IIOJICTAHOBKH U

CIIOCOOOM CIIOKEHHUS

Pemate nuHElHOE ypaBHEHHE C OJHOM IEPEMEHHOM, MPUMEHssl PaBHJIa IIEpexoaa OT
MCXOJHOTO YPaBHEHMsSI K paBHOCHUIBHOMY eMmy Ooisiee mpocroro Buzia. IlpoBepsiTsb,
SBJIICTCS JIM KOHKPETHOE YHUCIIO KOPHEM YPABHECHMS.

I[lonOupaTs nmpuMepbl Map 4uces, SBISIOUIUXCS PEIICHUEM JMHEWHOTO YpPaBHEHUSA C
nByMss niepeMeHHbIMH. CTPOUTHh B KOOPAWHATHOM TIIJIOCKOCTH TpaduK JIMHEHWHOTO
YpaBHEHUsI C JBYMs II€PEMEHHBIMH; TMOJIB3YSICh TpaduKoM, NPUBOAUTHL MNPUMeEPHI
pELIeHUs] YpaBHEHMS.

HaxoauTe pelieHue CUCTEMBI JBYX JTUHEHHBIX YPABHEHUN C ABYMS IIEPEMEHHBIMMU.

CocTaBifITb M pelIaTh YpPaBHEHUE WIM CUCTEMY YPaBHEHMH IO YCJIOBMIO 3aJlauH,
WHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJTYYEHHbIN pe3yiabTar

Koopaunatel u
rpaguxu.

Ko opAvHAaTa TOYKH Ha

IPSIMOIA. UYuciossle

MMPOMEXYTKH. PaccrosiHue

I/I306pa>1caTb Ha KOOp,Z[PIH&THOfI HpHMOfI TOYKH, COOTBCTCTBYIOUIUC 3adaHHBIM

KOOpJAMHATaM, JIy4d, OTPE3KH, UHTEPBaJbl; 3alMChIBATh UX HA aJreOpandecKkoM s3bIKe.
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Oyukunu (24 4)

MCKIY TOYKaMH

KOOPJIMHATHOMN ITPSIMOM.

JIBYMSI

[IpssMoyrosibHast cucrema
KOOpJMHAT Ha IUIOCKOCTH.
[Ipumepnt rpaduKoB,
3a/1aHHBIX bopmynamu.

Urenne TpadMKoB peabHBIX
3aBHCUMOCTEH.

[Tonstne Qynkmun. ['padpux

(GyHKIIH. CaoiicTBa
GyHKIHA. Jlunerinas
GbyHKIIHS. [TocTpoenue

rpaduka TUHEHHON (yHKIIUH.
['padux pysakmmm y = |x|.

OTMeyaTh B KOOPAMHATHOM IMJIOCKOCTH TOYKH 10 33/IaHHBIM KOOpIHMHATaM; CTPOHTH
rpaUKu HECIOXKHBIX 3aBUCHMOCTEH, 3aaHHBIX (OpMyJIaMHU, B TOM YHCII€ C MOMOILBIO
11(POBBIX TAOOPATOPHIA.

[IpuMeHsiTh, W3y4YaTh NpPeMMYIECTBA, WHTEPNPETHPOBATH TpadUvecKuil Crocod
MpPEACTABICHUS M aHAJIM3a Pa3HOOOpa3HOH KU3HEHHON WH(OpMAaITUH.

OcBaunBaTh NOHATHE (YHKIMH, OBIIAIeBaTh PYHKIIMOHAIBHON TEPMUHOIOTHEMH.

Pacno3HaBaTh TUHEHHYIO QYHKIHIO y = kx + b, OMUCHIBATH €€ CBOWCTBA B 3aBUCIMOCTH
0T 3HAa4YCeHUH KOA(PUIIEHTOB k U b.

Ctpouth rpaukKu JTUHEHHOW (QYHKUMH, QYHKIHU Y = |x|.

Hcnoab3oBath HuGpoBbIe pecypebl Al MOCTPOCHUS rpaduKoB PYHKIMN U U3ydEHUS
X cBOMCTB. [IpuBOIUTH MpUMeEpHI JTMHEMHBIX 3aBUCUMOCTEH B peajbHBIX IMpoleccax U
SIBIICHUSX

IloBTOpPEHUE M
00001eHue (6 1)

[ToBTOpEHME OCHOBHBIX
MOHATHI U METOAOB Kypca 7

Kyacca, 0000IIeHre 3HAHUH

BpiOuparb, NPUMEHATHL OLCHMBATH CIOCOOBI CPABHEHUS YHCEJ, BBIYHUCICHUM,

MpeoOpa30BaHMil BBIPAKEHUH, PEIICHUs YPaBHEHUH.

OcyecTBIATHL CAMOKOHTPOJIb BBIIIOJHSAEMBIX JEMCTBUM U CAaMOIIPOBEPKY pe3yJibTara
BBIUHCIIEHUM, TPe0Opa30BaHNi, TOCTPOEHUH.

PemaTth 3aga4u u3 peanLHoﬁ KU3HH, NPUMEHATDb MATEMATUYCCKHE SHAHUA JIJIA
pCICHUS 3a/1a4 U3 APYTUX [IPEAMCTOB.

PemaTh TEKCTOBBIE 3aJavuM, CpaBHUBATD, Bblﬁl/lpaTb CIoco0bI peuiCHus 3a1a4u
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8 kiacc (ue menee 102 v)

Ha3Banmue
pa3aesa (TemMbl)

Kypca (4ucio

OcHoBHOE coaecpkanue

OcHoBHbIE BHAbI JIeSITeJIbHOCTH Oﬁy‘laIOHII/[XCH

4acoB)
Uunciaa u |KBagpatHelii  KOpeHb n3 (@opMyJIMpOBaTH oOmpeaeieHHe KBAJPAaTHOTO KOPHS M3 YHUCIA, apuPMETHIECKOTO
BLIYMCICHHS. qHCTIA. IMoustue 00 |KBaJpaTHOTO KOPHSI.
KBaaparnsbie UPPALMOHATIEHOM YHCIIE.
I[IpuMeHATH onepalnio U3BJICUCHHS KBAJAPATHOTO KOPHS U3 YUCIA, MCTOJB3YH IIPU
KOPHHU JlecaTHuHbIE  MPUONKCHHS
HEOOXOTUMOCTH KAJBKYJISITOP.
WPpAIMOHATLHBIX YHCElL.
(15 ) .
JlericTBUTEIIBHBIC TUCTA. | OnenuBaTH KBaJpaTHBIC KOPHHU IIEIBIMU YHCIIAMH M JECATUYHBIMU JIPOOSMH.
CpaBHEHHE JI€MCTBUTEIIBHBIX
qHCelL. ApH(pMeTHYECKHit CpaBHUBATH U YHOPSI0YMBATH PAIlMOHATILHBIC U UPPAIIMOHATBHBIC YHCTIA, 3aIMCAHHBIC
KBa,I[paTHBIﬁ KOPEHb. C MIOMOILIBIO KBAJAPATHBIX KOpHeﬁ.
VpaBHeHne Buaa x> = q. MccienoBaTh ypaBHEHHE x* = @, HaXOUTh TOYHBIE U MPUOIMKEHHbBIE KOPHHM TIpU a > 0.
CoiicTBa  apu(METHUECKHUX . .
. |MccaeaoBaTh CBOICTBA KBaJAPATHBIX KOPHEH, MPOBOJISI YHUCIOBBIC IKCIIEPUMEHTHI C
KBaAPaTHBIX KOpHEH.
HCIIOTH30BAaHUEM KaJIBKYJISITOpa (KOMIIBIOTEPA).
[IpeoOpazoBaHne  YHCIOBBIX
BBIPAKCHUH, COACPKALIMX |[loka3bIBATh CBOMCTBA apu(METHYECKUX KBAJPATHBIX KOPHEH; MPUMEHATh UX JJIs

KBaApPATHBIC KOPHU

peoOpa3oBaHMsl BRIPAKEHUH.

BbIoIHATH npeoﬁpamBa}mﬂ Bblpa)KeHHﬁ, CoACpKanX  KBAAPATHBIC  KOPHH.

BripakaTh iepeMeHHBIC U3 TEOMETPHUECKUX U PU3NIECKUX (PopMyI.

BolunciasaTs 3HAYEHUS BBIpa)KeHHfI, COACPpKaINX KBAAPAaTHbIC KOPHHU, UCITIOJIb3YS IIPU
HCOGXO,Z[I/IMOCTI/I KaJIbKYJIATOP.
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Hcnoan3oBaTh B XOJ€ pCUICHUA 3aaa4 JICMCHTAPHBIC MMPEACTABJICHMSA, CBA3aHHBIC C
HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUSIMU BECIINYNH.

3HAKOMUTBCS C HCTOPHUEN Pa3BUTHUS MAaTEMaTUKHU

Uucaa u | CreneHb c 1iesibiv (@OpMYJINpPOBaTh ONpe/ie/ieHne CTENCHHU C 1EJIBIM I10Ka3aTeleM.
BbIYUCJICHUS. IIOKAa3aTeJIeM.
Crenenn IIpeacTaBiasiTh 3anMch OOJIBIINX U MAJIBIX YMCET B CTAHIAPTHOM BHUJIE.
CranaapTHas 3allUCh YUCIA.
c HeTbIM CpaBHuBaTB 4KCIIa U BEJINYMHBI, 3aIIMCAHHBIE C HCIIOJIb30BaHUEM cTeneHu 10.
HOKA3ATeNeM Pazmepnr 00BEKTOB -
OKPYXAOWEro  Mupa  (OT CI0JIb30BATh 3alIUCh YKCEN B CTAHJIAPTHOM BHJIE JJISl BBIPAXKEHUs pa3MepOB OOBEKTOB,
(7 ) SIEMEHTAPHBIX UACTHI [0 JUTUTEIIBHOCTH MTPOLIECCOB B OKPYXKAIOIIEM MHpE.
KOCMHUHECKIX O00OBEKTOB), |popmy.aHMpoOBaTh, 3ANHCHIBATL B CHMBOJHYECKOH (OPMe U HILIIOCTPHPOBATE
AJTATENILHOCTE TPOLECCOB B iypyviepaMu CBOMCTBA CTENEHH € LETBIM [TOKA3ATENEM.
OKPY’KaroIlleM MUpE.
IIpuMeHSAITH CBOMCTBA CTENEHU JJIsl TPEOOPA30BaHMsI BBIPAKEHUH, COJEPKAIMX CTEIIEHU
CBoiicTBa CTEIEHH € LEIbIM |, L/TBIM [IOKA3aTElIeM.
IIOKa3aTeJeM
BbInoHATH AeiicTBUSA C YKCIaMU, 3alIMICAHHBIMHU B CTaHAAPTHOM BHJIE (YMHOXKEHHUE,
NieJIeHUE, BO3BEJICHUE B CTEIICHD)
Aaredpandyeckne [KBagpaTHbI TpéxwieH. |[Pacmo3HaBaTh KBaJpaTHbBIN TPEXUJIEH, YCTAHABINBATH BOZMOXKHOCTh €0 Pa3JIOKEHUS Ha
BbIPasKeHM . Pasnoxxenne KBaJIpaTHOTO [MHOKHUTEIIH.
TPEXUIICHA HA MHOKUTEIIU
KBaaparublii PackiaabiBaTh Ha MHOXKHUTEJIM KBAJPATHBIM TPEXWIEH C HEOTPULATEIBHBIM
TPEXUIeH TUCKPUMHUHAHTOM
(9
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AJireopandeckn |AnreOpandeckas npo0b. (3amuchbIBaTH areOpandecKre BHIPAKECHUSI.
€ BhIpaKeHusl. JlommycTrMbIe 3HAYCHUS
HaxoauTth 00J1aCTh ONpeIeTICHUS PAIlHOHATLHOTO BEIPAKEHUS.
MEPEMCHHBIX, BXOJSIIUX B
AJredpanvecka S A —. ke
s ApOGH TCOPantCCKnC BBIPDKCHUA. By njoiuaTH YKMCIOBBIE MOJICTAHOBKM M BBIYMCJISATH 3HAUEHHE APOOHM, B TOM YHCIE C
OcHOBHOE CBOHCTBO |ovompio KaTbKyIsSTOpA.
(15 u) anreOpanvecKoi JIpoowu.
CoxpallieHue JIpooeii. @opmMyJMpPOBaTHL OCHOBHOE CBOWCTBO aireOpamdeckoil ApoOW W MPUMEHSITh €ro IS
peoOpa3oBaHus IpooOeil.
CloxeHue, BBEIYUTAHHUE,
YMHOKEHHE u nenenne |BBINOJHATH aeficTBUSA C anreOpanueckuMu aApoosmu. [Ipumenars npeodpasoBaHus
aﬂre6pap}quKHX Hp06ef/'1_ BBIpa)KCHI/II\/'I JJI1 peIICHUs 3a/1a4.
[IpeoOpa3oBaHue BhIpaKEHUH,
Boipaxkath nepeMeHHble u3 GopMyn (HU3HMUECKUX, TEOMETPUICCKUX, OMHMCHIBAIOIITNX
CoJIeprKalInX alredpanveckue
OBITOBBIC CUTYAIIHH )
npobu
YpaBHeHust KanparHoe ypaBHeHue. [Pacno3dHaBaTh KBaJpaTHBIC YPaBHEHUS.
Hemnomnnoe KBaJ[paTHOE 3 .
W HEpaBeHCTBA. . [3amucbiBaTh GOpMyJay KOpPHEH KBaJpaTHOIO aBHCHHMS, pelaTh KBaJpaTHbIe
CpaBeHCTRA ypaBHeHue. dopMyra KopHeEi (hopmyay P b yp > P Ap
KBanpatHbie YPaBHEHHsI — ITOJIHBIC W HETIOJIHBIC.
KBaPaTHOTO ypaBHEHHUS.
YPaBHEHM Teopema Buera . .
p : IIpoBoauTH MpocTeiilne NccaeI0BAHUS KBAJIPATHBIX YPABHEHHIH.
(A5 ) Pewenne YpaBHEHUH,

CBOIAIIHNXCA K KBaJApaTHBIM.
[Ipocreiimue IpoOHO-

PAalMOHAJIbHBIC YPABHCHUS.

Pemenne TEKCTOBBIX 3aJay C
MTOMOIIIBIO KBaJIpaTHBIX
ypaBHEHU I

Pemiath ypaBHeHusl, CBOAAIIUECS K KBaJpaTHBIM, C IIOMOIIBIO [TPE0Opa3oBaHUN U
3aMEHOU EPEMEHHOM.

Habaopate M aHAIM3MPOBATh CBA3b MEXAY KOpHAMH U Kod(dduuueHtamu

KBaJApaTHOI'O YpaBHCHHUA.

®opmysmpoBath TeopeMmy Buera, a Takxke oOpaTHyIO TeopeMy, NPUMEHSTh  3TU

TCOPCMbI IJId PCIICHUSA 3a1ay.

Pemath TekcTOBBIE 3aJauM anre6panquKHM CII0COOOM: NNepexoauThb OT CIIOBECHOM
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(hOopMyIHPOBKHU YCIIOBUS 3a/1a4H K anreOpanyeckoil Moeau MyTéM COCTaBJICHUS
YPaBHEHMUSI;, pEIIaTh COCTABIEHHOE YPaBHEHNE; HHTEPIIPETUPOBATH PE3yIbTar.

3HAKOMUTBLCSI ¢ MCTOPUEN Pa3BUTHS anreOpsbl

YpaBHeHus

u HepaBeHCTBA,
CucreMbl

YPaBHeHUil

(13 )

JluneiiHoe  ypaBHEHHE  C

JByMsl II€PEMEHHBIMH, €0
rpaduK, OPUMEpPbl pPELIeHUs

ypaBHeHHfI B IICJIBIX YHCJIax.

Pemenue CUCTEM JIBYX
JMHEHHBIX  YpaBHEHHH ¢
TIBYyMsI MIEPEMEHHBIMH.

[IprMeprl pemeHust CcucTeM
HEJIMHENHBIX yPAaBHEHUM C

JBYMs ICPEMCHHBIMU.

['paduueckass mHTEpHIpeTaLIUs

YpaBHEHUS c JIByMsl
NEPEMEHHBIMH ¥ CHCTEM
ypaBHEHUI c JBYMSI
MePEMEHHBIMH.

Penrenye TEKCTOBEIX 3a1a4 C
MMOMOUIBIO CUCTEM YpPaBHEHUI

Pacno3HaBaTh JIMHEWHbBIC YPABHEHUS C ABYMS IIEPEMEHHBIMHU.
Ctpouth rpadKku IMHEHHBIX YPABHCHHM, B TOM YHCJIC MCIOJIB3YS IIU(POBBIE PECYPChI.
Pa3znuuare napaienbHble U epeceKaromecs mpsiMble M0 UX YPaBHEHUSIM.

Pemathb cucteMsl ABYX JIMHEHUHBIX ypaBHCHI/Iﬁ C ABYyM: IICPEMCHHBIMHA HOHCT&HOBKOﬁ u
CJIOKCHHEM.

Pematn HpOCTCﬁMHC CUCTCMbI, B KOTOPBIX OJJHO U3 ypaBHeHI/Iﬁ HE SABJISACTCS JTUHCHHBIM.

IIpuBoauTs rpadguYecKyro

[IEPEMEHHBIMU U CUCTEM YPAaBHEHUH C IBYMsI IEPEMEHHBIMH.

HHTEPIIPETALIMI0O PCIICHUA  YpaBHCHHUA C

JIBYMS

Pemath TeKCTOBBIE 3aa49H aJIF€6paI/I‘IeCKI/IM CII0CO00M
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YpaBHenuss u [YucnoBble HepaBeHCTBAa U uX |((POpMYJHMpPOBATH CBOMCTBA YHCIOBBIX HEPABEHCTB, WUIIOCTPUPOBaThH HX Ha
HepaBeHCTBA. CBOMCTBA. KOOpJIMHATHOM NPSMOH, J0Ka3bIBATH alreOpanyecKy.
HepaBencrsa . .
(12 u) Hepasenctso c onHOM (IIpUMEHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3a1ay.
NIEPEMEHHO. JIunelinble . . .
. [PemiaTh JHMHEHHBIE HEpaBEHCTBA C OJHOW IEPEeMEHHOH, H300paxaTh pelieHne
HEPABEHCTBA c OJTHOM b B
. HEpaBEHCTBA Ha YMCIOBOW MPSIMOH.
NIEPEMEHHON M X pELICHHE.
Crcrembl JIMHCHHBIX 'pepyjath cucTeMbI IMHEHHBIX HEPABEHCTB, N300paXaTh PEIIEHUE CUCTEMBI HEPABEHCTB Ha
HEPABEHCTB c OJIHOH |y eoBoit mpsMoOit
NIEPEMEHHOM U UX pELICHHUE.
N300paxkenue peleHus
JIMHEHHOIO0 HEpPaBEHCTBA U HX
CHCTEM Ha YUCJIOBOM IIPSAMOU
DyHKUMH. [Tonsatne ¢ynkuuu. O6nacte Menonb3oBaTh (QyHKIMOHAIBHYIO TEPMHHOJIOTHIO U CHMBOJIHUKY.
OcHOBHbBIE ONpeNieIeHus W MHOXECTBO [BbIuMcaATh 3HauyeHMs (QYHKUMH, 3aJaHHBIX QopMmynaMu (Mpd  HEOOXOJUMOCTH
3HaueHUi QyHKIMU. CrocoObl [MCOIb30BaTh KAIBKYIIATOP); COCTABJIATH TA0AMIbI 3HAYEHUH (QYHKIIUH.
MOHSTHUS .
3a1aHus (QyHKIMHA. .
(5 1) Ctpouthb o TouKkaM rpadpuxku QyHKIui.
Su

I'padpux  ¢ynknuu. CBoiicTBa
GyHKIMH, UX OTOOpaKEHHE Ha

rpacduke

OnuckiBaTh cBOMCTBA (PYHKINU HA OCHOBE €€ rpapuecKoro npeacTaBICHuUs.
HUcnosb30BaTh (QyHKIIMOHATHHYI0 TEPMHUHOJOTHI0 M CUMBOJIMKY.

UccaenoBatb npuMepbl TpadUKOB, OTPAXKAIOMUX pEaTbHBIE TPOIECCHl U SBICHUS.
IIpuBOAUTH MPUMEPBI POLIECCOB U SIBJICHUH C 3aIaHHBIMU CBOMCTBAMH.

Hcnonb30BaTh KOMIBIOTEPHbIE MPOrpPaMMbl I IOCTPOEHUs rpadukoB GyHKIUI

1 U3YUCHUSA UX CBOICTB
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DYyHKIUH. Urenue 51 nocrpoenngHaxoauThb ¢ momoubo rpagpuka GyHKUINMN 3HAYEHUE OJHON U3 pacCMaTpPUBAEMBIX
rpaduxoB ¢yHkiuil. [IpuMepbiBeNYNH 110 3HAYEHUIO JIPYTOM.
Yucnosbie .
rpaguKoB GyHKIIMIA, .
B HecnokHBIX cIydasx BbIPpaKkaTh (POPMY.10ii 3aBUCHMOCTB MEX/y BETMUMHAMU.
dyHKmun OTpaKaIOIINX pEabHbIO
) TIpOLCCCHI. OnuChHIBATH XapaKTEpP M3MEHEHUs OJIHOM BEIMYMHBI B 3aBUCHMOCTH OT H3MEHEHHMS
| .
DyHKIUH, OIIMCHIBAIOIIIHE APYTOH.
IpiMyto 1 06paTHYIOpy cpro3naBaTh BB H3yHacMBIX GyHKIHiL [TOKA3BIBATE CXeMATHYECKH TOJOKEHNE HA
TIPOTIOPIIHOHATIEHBIC KOOPIMHATHOI TIOCKOCTH TpadukoB QyHKUmit Buga: y =x%y =x°,y = x, ¥ = [x|.
3aBUCHUMOCTH, HX TpauKu.
[unep6ona. Hcnonb3oBath  (PyHKOMOHAJIBHO-rpauueckue  NMPeACTABJIEHUS ISl PEIICHUs U
HCCIIE0BaHUS YPAaBHEHUHN U CUCTEM YPaBHEHHM.
papuk ¢QyHkoEu y = x°.
®dyukuun y = x%, y = x°, y = |[IpuMensaTL HH(POBbIE pecypChl I HOCTPOSHHS rPaUKOB GyHKIUH
x, v = |x|; rpadudeckoe
pelmeHue  ypaBHEHUH 51
CHUCTEM yPAaBHEHUH
I[loBTOpEHMe u [ToBTOpenue OCHOBHBbIX |BblOMpaTb, NPUMEHAATb, OLEHMBATH CIOCOObBI CpPABHEHHUS YMCEJ, BBIUYMUCICHUI,

00o0menue (6 1)

MOHATHI U METOAOB KypcOB 7
n 8 KJIaccos,
3HAHUN

000011IEHNE

npeoOpa3oBaHMI BRIPAKEHUH, PEIICHUS YPAaBHCHUM.

OcymecTBaATh CAMOKOHTPOJIb BBIIIOJIHAEMbIX JIEHCTBUI U CAaMOIIPOBEPKY pe3yJIbTaTa
BBIUMCIICHUH, TpeoOpa3oBaHuil, MOCTPOSHHIA.

Pematnh 3amauu u3 pea.m;noii KU3HHU, MIPUMEHATHb MAaTCMAaTUYCCKUEC 3HAHUA JJIA
PCHICHUSA 3a4a4 U3 APYTUX IMpEeaAMCTOB.

Pemath TeKCcTOBBIE 3aJla4u, CpaBHUBATh, BbIﬁI/IpaTb CIoCOOBI pEeUICHUA 3alaYn
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9 kJacc (He meHee 102 4)

Ha3Banue
pasaena (TemMbl)

Kypca (4uc10

OcHoBHOE conep:kaHne

OcHOBHBIE BU/IbI /1eATEJIbHOCTH 00y4aloUIUXCS

CRY

MHOKECTBO JICHCTBUTEIBLHBIX
quCell; JIEHCTBUTEIIHHBIC

qrcaa  Kak ~ OECKOHEYHBIe
necsiTUUHble 1podu. B3aumHo
OJIHO3HAYHOE  COOTBETCTBHE
MEXITy MHO>KECTBOM

I[CflCTBI/ITCJ'IBHBIX qucel n

MHOKECTBOM TOYCK

KOOPIMHATHOM IIPSIMOIA.

JIEUCTBUTEIBbHBIX
apupmeTHyecKue

CpaBHeHHE
qucer,
MEeNCTBUS C JENCTBUTEILHBIMU

Y CIIaMU.
[IpubmmxEénHoe 3HAYCHHE
BEJTNYMHBI, TOYHOCTb
PUOTKEHNUS.

4acoB)
Uucaa u PannonanbHble yucia, [Pa3BuBaTh MpeACTABJEHHUSI O YHCIAX: OT MHOXECTBAa HATypaJbHBIX YHUCEN J0
BbIYHCJIEHHS. MppaIOHATbHbBIE YHUCIIA, [MHOXKECTBA JIEWCTBUTENIbHBIX YHCEIL.
JlelicTBUTEIbHBIE [KOHEUHBIE H  OECKOHEYHBIC .
O3HAKOMHTBCSI C BO3MOXKHOCTBHIO TMPEACTaBICHUS JEHCTBUTENBHOTO YHCIA Kak
yncaa NECATUYHBIE POOH.

OCCKOHEYHOM  JECATUYHOM  JIpoOH, NPHUMEHSITh  JIECATUYHBIC  MPUOIMKCHHS

palMOHAIbHBIX U UPPALMOHAIBHBIX YHCEIL.
MN300paxkaTh aeiicTBUTEIbHBIC YHCIA TOYKAMU KOOPAMHATHOM MPAMOIA.

3anuceIBaTh, CPABHUBATh U YNOPSAA0YUBATH JICHCTBUTEIIBHBIC YNCIIA.

BbInoJHATH, COYETast yCTHBIE U IUCBMEHHBIC IPUEMBI,

3HAYCHHUS

apml)Meanecmle HeﬁCTBHH C palvOHAJIbHBIMHU 4YHCIaMHU, HAXOJAUTb

CTCIIEHEH ¢ OCJIbIMH TI0Ka3aTCIIAIMU U KOpHeﬁ; BBIYUC/IATD 3HAUYCHHUA YHCIOBBIX

BBIPAKCHUIA.

IlosryyuTh mnpeacraBjieHHe O 3HAYMMOCTH JICMCTBHUTENIBHBIX YHUCEI B IMPAKTUYECKOU
NeITeIbHOCTU YEJIOBEKA.

AHAJM3UPOBATH MU 1eJATh BbIBOJAbI O TOYHOCTH NPUOIMKEHHSI IEHCTBUTEIBHOTO YHCIIa
[IPU PEILICHUY 3aau.

OprFJIHTb JIECTBUTEIIbHEIC YHrCiia, BBINMOJHATH NPUKHAKY pE3yJibTaTa BLI‘-II/ICJICHI/II\/'I,
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Oxkpyrnenue uncen. [Ipukuaka

OLIEHKY 3HAYCHUI YUCIIOBBIX BBIPAXKEHUMN.

U OLICHKa pe3yJIbTaTOB .
. 3HAKOMMTBCS € MCTOPUEl pa3BUTHS MaTeMaTUKU

BBIYMCIICHUI
YpaBHeHust JIuneitnoe ypaBHeHue. (OcBauBaTh, 3alIOMMHATL M NPUMEHATH rpaduyecKkre MeTOAbI IIPU PEIICHUU

Pewenne YPaBHEHUH, [ypaBHEHUH, HEPABEHCTB U UX CHUCTEM.

HOM o
¢ ORHO CBOJAIIMNXCS K JIMHEWHBIM.
Pacno3naBath 11eble U IPOOHbBIC YPaBHEHMUSL.
nepeMeHHOH
CPEMEHHO KBanpaTtHoe ypaBHEHUE.
. |PemaThb JMHeHHbIC M KBAaJpPAaTHbICe YPABHECHHS, YPAaBHEHUS, CBOIALIUECS K HUM

(14 4) Pewenne YpPaBHCHHH, Aap yp » YP ’ U ’

CBOIAIIMXCA K KBaJpPaTHBIM.
bukBaznpaTHbie ypaBHEHHS.

[Ipumepsl peleHus
YpaBHEHUH TpeTbei U
YETBEPTOU CTeneHen

PA3JI0OKCHUCM Ha MHOXXUTCIIN.

Pemenne  apoOHO-
pALMOHAIBHBIX

YPaBHEHUM.

Pemienre TEKCTOBBIX 3ajay

anreOpandecKuM MeTOA0M

npocTeime ApoOHO-paMOHAIbHBIE YPaBHEHHUS.

[Ipensiaratb BO3MOMKHBIE CIIOCOOBI PEIIEHUS! TEKCTOBBIX 3a/1ay, 00CYKAaTh MX U
pelaTh TEKCTOBBIE 33/Ja4H Pa3HBIMU CIIOCOOaMH.

3HAKOMMTBCS € MCTOPUEi pa3BUTHSI MaTEMaTUKU
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JInHElHbIE HEpaBEHCTBA C

OJTHOM TIEPEMEHHOM H HX

pelieHue.
CucreMsl JIMHENHBIX
HEPaBECHCTB c OJTHOM

nepeMeHHoﬁ H UX PCIICHUC.

KBanpaTHble HEpPaBEHCTBA H

Cucrembl Jluneiitnoe  ypaBHEHHE ¢ [OcBauBaTh U MPUMEHATH MPUEMBI PEIICHHS CUCTEMBI JIBYX JMHEHHBIX YpaBHEHUU C
YpaBHEeHUIt JBYMSI TBYMsI IEPEMEHHBIMHU U CUCTEMBI IBYX YpPaBHEHUH, B KOTOPBIX OJTHO YpaBHEHHUE
(14 4) MePEMEHHBIMU U €T0 TpauK. [HE ABJISICTCS JIMHCHHBIM.
Cucrema gaByx JuHelHbIX Mcenoib30BaTh (QyHKIHOHANIBHO-TpadUuUecKue TPEACTABICHUS [ PpelleHust U
ypaBHEHUH c JBYMs (MCCJIeI0OBAHUA YPABHEHUM U CUCTEM.
[IEPEMEHHBIMU U €€ PEILCHHUE.
AHAJIU3UPOBATH TEKCTHI 32124, peliaTh UX aareOpandyeckuM ci M: MepexoanTh
Pemenie CHCTeM BYX 3UpO €KCThI 3a/1a4, pe eOpaunuec croco60 epexof
. T CIIOBECHOMU MYJIMPOBKH YCJIOBUS 3aJaud K aireOpandeckoil MoIenu MyTEM
YpaBHEHUH, OJTHO U3 KOTOPBIX OT COBECHOH (OpMYMHPO yeno 3aj ebpairiecko oA yre
. . [COCTaBIIEHUS CHUCTEMBbI aBHEHMI; pemaThb COCTABICHHYIO CHCTEM ABHEHMII;
JIMHCUHOC, a IPpYTroC€ — BTOPOU yp > P y y yp ’
HHTEPNPETHPOBATH JbTAT.
CTEIEHHU. €prpeTHpo pesy
3HAKOMHUTBCS ¢ HCTOPHE Pa3BUTHSI MAaTEMaTUKU
['paduaeckas naTEpIIpETALIHS p p
CUCTEMBbI ypaBHEHUIA c
JBYMsI MIePEeMEHHBIMH.
Pemenne TEKCTOBBIX  3aaay
anredpanvdeckuM CrocoOoM.
HepaBencrBa HucnoBble HepaBeHCTBa M UX UHTaTh, 3anMCbIBATh, MOHMMATH, MHTEPNPETHPOBATH HEPABEHCTBA; HCIIOJIb30BATh
(16 1) CBOICTBA. CUMBOJIIKY ¥  TEPMHHOJIOTHIO. BBINOJHATH  mpeoOpa3oBaHusi  HEPAaBEHCTB,

MCIOJIL30BATh JUIsI TIpeoOpa3oBaHMs CBOWMCTBA YMCIIOBBIX HepaBeHCTB. Pacmo3HaBaTh
IMHEHHBIC W KBaJpaTHbIE HEPABEHCTBA. PellaTh JMHEHHBIC HEPAaBEHCTBA, CUCTEMBI
TMHENHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOIINX KBaJAPAaTHOE HEPABEHCTBO, U
pelIaTh UX; 00CYAKAATh [1OJYUECHHbIE PEIICHMUS.

N300pakaTh pelIcHUE HEPAaBEHCTBA M CUCTEMbl HEPABEHCTB Ha YHCIOBOW NPAMOH,
3aIIUCBIBATH PEILIECHUE C IIOMOIIBIO CUMBOJIOB.

Pemarnb KBaApPATHBIC HCPABCHCTBA, UCIIOJIb3Y: FpaQ)I/I‘leCKI/IC npeaACTaBJICHUA.
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UX pEIlEHUE.

['padmyeckass uHTEpIIpeTalus

HEPABEHCTB U CUCTEM
HEPABEHCTB c JBYMsI
MepPEeMEHHBIMU

OcBauBaTh U NPUMEHAITh HEPABEHCTBA MPHU PEUICHUM PA3JIMYHbIX 33/1a4, B TOM YHCIIE
[IPaKTUKO-OPHUEHTHPOBAHHBIX

DyHKUUH

(16 1)

KBanparnunas ¢yHkuus, €
rpaduk u CBOWCTBA.
[Tapa6omna, KOOPJIUHAThI
BEpLIMHBI  Mapaboibl, OCh
CUMMETPUHU napabobl.
¢byHKIMH  C
HATYpPaJbHBIMH ITOKa3aTeIIMU

CrerneHuble

2 u 3, ux rpapukd U

CBOMCTBA.
['paduku byHKIMI:

y=ke,y=hkx+b y=ax’y=
ax3, y=vx, y =[x]

Pacno3HaBaTh BHUIBl U3yYaeMbIX (YHKUMH; W/LIIOCTPUPOBATh CXeMaTHYeCKH,
00BACHATH PACIOJIOXKEHUE HA KOOPAMHATHOM IJIOCKOCTH TpaduKoB (QyHKUUH BUAa:

y=kx,y =k + b,y =ax2, y = ax3, y=Vx, y =|x| B 3aBHCHUMOCTH OT 3HAueHMii
K02 (D PHUITMEHTOB; ONMUCHIBATh UX CBOMCTRA.

Pacno3HaBaTh KBaJgpaTuuHyio QyHKIUIO 10 ¢popmysie. [IpuBoaANTH NpuMepsbI
KBaJ[PaTUYHBIX 3aBUCHMOCTEN U3 pEaIbHOM KHU3HH, (PU3NKU, TEOMETPHUH.
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YucoBLIe
MOCJIed0BATE/Ib-
HOCTHU

(15 v)

[lousarue YHCIIOBON
[10CJIEOBATEIbHOCTH.

3amanue
MOCIIe0BATEIbHOCTH
pPEKyppeHTHOH (hopMyJIoi 1
bopMmy1oii n-ro uneHa.

Apudmerndeckas u
TEOMETPUYECKAsT TPOrPECCHH.
DopMmysl n-ro YJIeHa
apupMeTUIECKOM 51
r€OMETPUUYECKON TPOrPECCHH,
CYMMBI IIEPBBIX 71 YJICHOB.

N3o0paxenune YJICHOB
apupmMeTHIECKOM u
F€OMETPUUYECKOW MPOrpEeCCHi
TOYKaMH Ha KOOPAMHATHOU
MJIOCKOCTH.

JInHenHbIN u
AKCIIOHEHLIUAJIBHBIN POCT.

C1105KHBIE TPOLIEHTHI

PacnozHaBaTh apu(MeTHUYECKyl0 M TE€OMETPUYECKYI0 TPOTPECCHH TPU Pa3HBIX
croco0ax 3aJaHus.

BbINOJHATHL BHIYMCIEHHUS C UCIIOJIIB30BaHUEM (OpPMYJT 7-TO 4WieHa apupMETHUYECKON U
reOMETPUUYECKON TPOTrPECCHi, CYMMBI MIEPBBIX # UJICHOB.

HBOﬁpﬂ)KaTb YJICHBI ITOCJICA0OBATCIbHOCTH TOYKAaMH Ha KOOpHHHaTHOﬁ IIJIOCKOCTH.

Pemate 3a1a4m, CBA3aHHBIEC C YUCIIOBBIMHU II0CIIEA0BATEIBHOCTAMHU, B TOM YHCIIE 3a1a4U
U3 peaybHOM KU3HU (C HCIIOIB30BAaHHEM KalIbKYJISATOPA, IM(PPOBBIX TEXHOJIOTHIHA).

IloBTOpEHME,
000011IeHME,
cHCTeMaTH3alu
51 3SHAHUIT

Uucaa " BbIYMCJIEHHUS
(3anuch, CpaBHEHHE,
TTEeHCTBUS c
JICCTBUTCIBHBIMHA ~ YHCJIAMH,
YUCJIOBas IpsiMasi; MPOLICHTHI,

OnepupoBaTh NOHATHUAMM: MHOXECTBO, IMOJAMHOXECTBO, ONEPALUU HaJl MHOXKECTBAMU;
UCMOJIL30BATh TpaduyecKkoe MpeACTaBICHUE MHOMKECTB MJIs ONHMCAHUSA peallbHbIX
[IPOLIECCOB U ABJICHUH, MPU PEUICHUH 3a/1a4 U3 APYTUX YUEOHBIX IPEIMETOB.

AKTyaJII/I3I/Ip0BaTb TEPMHUHOJIOTMI0O U OCHOBHBIC IleﬁCTBI/Iﬂ, CBSAI3AaHHBbIC C YUC/IAMMU:
HaTypaJIbHOC YHUCJIO, IIPOCTOC U COCTABHOC YHUCJIA, JCIUMOCTDb HATYPAJIbHBIX YUCCII,
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(18 )

OTHOIICHHUS,
OKpYTJICHUE,

MIPONOPLIUY;
npuOIKeHue,

OLICHKA, PCHICHUC TCKCTOBBIX

3amad
CIIoco0om)

apupMETHICCKUM

MPU3HAKW JIeJTMMOCTH, LEJI0€ YHUCIO0, MOAYJIb 4YHcla, OObIKHOBEHHass MW JAECSITUYHAs
poOu, CTaHIAPTHBIN BUJ YKclia, apu(METHYECKHI KBapaTHBIM KOPEHb.

BbInoJHATH AelicTBUS, CPABHUBATH U YNOPSIA0YMBATH YKCIIa, IPEICTABISITh YUCIIA HA
KOOpJIMHATHOM TMPSAMOM, OKPYIVIATH YHCIA; BBINOJHATHL NPUKHAKY M OLEHKY
pe3ysbTaTa BEIYUCICHUN.

Pemiath TekcToBBIe 3agaum apu@meTHuecKuM crocoboM. PemaTh mpakTHdeckue
3a/1a4d, COJAEpIKALIUE NTPOLEHTHI, O, YaCTH, BbIPAXKAIOIINE 3aBUCUMOCTH: CKOPOCTh -
BpEMSl - pacCTOsHME, IleHa - KOJMYECTBO - CTOMMOCTb, 00bEM pabOThl Bpems -
[IPOU3BOIUTEIBHOCTD TPY/Ia.

Pa3Ouparb peanpHble JKU3HEHHBIE cUTyallud, (oOpMyJIHpOBaTh UX Ha A3bIKE
MaTeMaTHUK{,  HAXOAUTH  pEUICHHe, [MpUMEHSAs  MaTeMaTH4ecKuil  ammapar,
HHTEPNPETHPOBATH PE3YJIbTAT
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AnredOpanyeckue
BbIpaKeHHsI
(mpeobpazoBaHue
IreOpanyecKiX BhIPOKCHHIH,
IOy CTUMBIE 3HAUCHHSI )

DyHKIUH (moctpoenue,
CBOWCTBA U3yUYECHHBIX
byHKIUi; rpadudeckoe

pellicHHe YpaBHEHUH | HX
CUCTEM)

OHepI/IPOBaTb NMOHATUAMM: CTCIICHb C ICJIBIM IIOKa3aTCJIEM, apI/I(l)MeTI/I‘-IeCKI/II\/II

KBa/IpaTHBI KOPEHb, MHOTOUJIEH, anredpandeckas 1poOb, TOKAECTBO.

AelcTBUSA: pacuétel 1o  ¢dopMynam,
MpeoOpa30BbIBATH LIEJbIE, IPOOHO-pAIIOHATBHBIE BHIPDAKEHUS M BHIPAKEHUS C KOPHAMU,
pEaM30BbIBATh  Pa3OKEHHE TOM 4HCIE C
MCIOJIb30BaHKEM (OPMYII Pa3HOCTH KBaJIPaTOB U KBaJlpaTa CyMMbI U pa3HOCTH; HAXOAUTh

JOIMYCTHUMBIC 3HAUCHUA IICPCMCHHBIX JIJIA ,I[pO6HO—paI_[I/IOHaJ'IBHBIX BBIpa)KeHPIfI, KOpHCﬁ.

BoInoaHATH OCHOBHbIC BBITIOJIHATH

MHOrowji€Ha Ha MHOXHTCIH, B

MoeJMpoBaTh ¢ TOMOIIBIO (GOPMYIT peabHBIE MPOLIECCH U SBICHHS

OnepupoBarh NOHATUAMU: QyHKIMA, TpaduK QYHKIUU, HYIU QYHKIUH, TPOMEKYTKU
3HAKOIIOCTOSIHCTBA, NPOMEKYTKH BO3pacTaHusl, yObIBaHUsI, HauOoJblllee U HaMMEHbIIEe
3HAYEHUS (PYHKIIUH.

AHAJIU3MPOBATh, CPABHUBATH, 00CYKAaTh CBOWCTBA (PYHKLUH, CTPOUTH UX IpaduKy.

OnepupoBatb NOHATHSIMHU: npsmMas PONOPLHUOHAIBHOCTD, oOpatHast
[IPONOPLMOHAIBHOCT, JIMHEHHAas (YHKUMSA, KBajapaTuyHas (QyHKUus, mnapadona,
runepOoa.

HUcnoab3oBarh rpagukm Ui ONPEACIICHUSI CBOMCTB, MPOIECCOB U 3aBUCUMOCTEH, IJIsl
pelieHus 3a1a4 U3 APYruX y4eOHBIX MPEIMETOB U peajbHON XKU3HH, MOJAEJHMPOBATH C
MOMOIIIbIO TPa(pUKOB peaIbHBIC MTPOIIECCHI U SBIICHHUS.

Bripa:xkaTth (popmMyIaMH 3aBUCUMOCTH MEXAY BETMUUHAMU
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10 kaacc (ne menee 102 4)

Ha3Banue
pasnaesa (TeMbl)

Kypca (4uci10

OcHoBHOE coaepKaHue

OcHOBHBIE BU/IbI /1eATEJIbHOCTH 00y4alOUIUXCS

4acoB)
Umucaa u [elicTBUe C palMOHAIbHBIMU [YTJAYOJATH MPEACTABICHUE O YHUCJIE M YHUCJIOBBIX CHUCTEMAx OT HATypPaJbHBIX [0
BbIYHCJIEHUSI. YUCJIAMH, WPPALMOHAIBHBIMU [TIEHCTBUTENBHBIX YUCEN; O POJIM BHIYUCICHUHN B YEJIOBEUECKOW MPAKTHUKE.
/lelicTBUTEbHBIE | YUCIAMU, KOHEYHBIMU U .
wncna 3anuchbIBaTh U BHITIOIHATH ICUCTBUS C YUCIAMH B CTaHJAPTHOM BH/IE.

CRY

OECKOHEUYHBIMU JACCATUYHBIMU
IpoOsaMu B nporecce
BBIYUCIICHUA 3HAUYCHUIN
anreOpanvyecKux BbIPAKECHUH

N pCHICHUHN TCKCTOBBIX 3a1a4.

3amuce yucia B CTaHAAPTHOM
BUIC, JEUCTBUS C qucjiaMu,
3alMMCAHHBIMU B CTAHAAPTHOM
BUIC.

IIpumenenne CpaBHECHUA
JICMCTBUTEIIBHBIX YHCEN IS
ONPEACICHUN PACIIONIOKCHHUS

TOYEK Ha YHCJIOBOM MPSIMOU

npu reOMETPUYECKON
HHTEpIIpeTaluu pelieHus
HEPABEHCTB u CUCTEM
HEPABEHCTB.

Bbipa:kaTh uncia B SKBUBAJICHTHBIX (opmax, BbiOMpass HambOosee MOIXOMASIIYI0 B
3aBHUCHMOCTH OT KOHKPETHOM CUTYyaIl1H.

HpeIlCTaBJIﬂTb ﬂeﬁCTBHTeHBHBIe ypciia Kak OeCKOHEYHEIE JCCATHYHBIC l]pO6I/I,
NMPUMCEHATD JCCATUYHBIC HpI/I6J'II/I)KeHI/I5I paluOHAJIBbHBIX U UPppallMOHAJIBHBIX YHUCECII.

HN300paxkaTh 1CiICTBUTEIbHBIC YHCIa TOYKAMU KOOPAUHATHON MPSAMOIA.

Hcnoan3oBarh TIOHATHS H YMCHUA, CBA3AHHBIC C MPONOPHHUOHAIBHOCTHIO BECJIWYHH,
MMPOLCHTAMHU B XO04€ PCHICHUA MATECMATHUYCCKUX 3aa4 U 3aJla4 U3 CMCEKHBIX IMPEAMCTOB,
BBIITOJIHATD HECJIOXKHBIC MMPAKTHYCCKUEC paCUYCThI.

BbInoHATHL, coyeTas YCTHBIE M NMUCHMEHHBIC NMPHEMBI, apupMeTHIecKue IEHCTBUS C
palMOHAIBHBIMY YMCIAMH; HAXOAUThb 3HAYCHMs CTEIEHEH C LEIbIMH IIOKa3aTelIMU U
KOPHEH; BBIYMCJIATH 3HAYEHUS YUCIIOBBIX BBIPAKECHUN.

AHAJTU3MPOBATH U /1eJIATh BBIBOJIBI O TOYHOCTU NPUOJIMIKEHUS ACHCTBUTEIBHOTO YHCIa
[IPU PELLIEHUY 3ajau.

Hcnoab30BaTh NpUEMBI, PAlMOHAIN3UPYIOUINE BBIYMCICHUS, TMPUOOPECTH NPUBBIUKY
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[TpubnmkEHHOE BBIYHCIICHHE
3HAUEHUH  HMppaIMOHATBHBIX
qrcen, TOYHOCTH
MPUOIIMKEHUS.

Pemenne TekCcTOBBIX 3amad ¢
MPUMEHEHUEM OKPYIJICHUSA
YHUCCII, HpI/IKI/IJIKa U OICHKAa
pe3yJIbTaTOB BBIYMCIICHUM.

KOHTPOJMPOBATH BEIUMCIICHUS, BEIOWPAst MOIXOASAIINH U CUTYaIlMH CIOCO0.

'YpaBHeHus
C O/THOH
nepeMeHHOoi

(18 )

[IpumeHeHue JIMHENHBIX
YpaBHEHUH, CBOJAIIMXCA K
JIMHEIHBIM, KBaJIpaTHBIX
YPaBHEHUN IIPpU  pELICHUU
3a/1a4 Ha COBMECTHYIO paboTy,
JBIKECHUIO II0 JI0pOre W IO
peke, 3agad  Ha  CIOXKHBIC
MIPOLIEHTHI.

Pewenne YpaBHEHUH,
CBOIAIIMXCA K KBaJpPaTHBIM.
bukBaznpaTHbie ypaBHEHHS.

YpaBHeHUs TpeTben u
4eTBEPTOU CTEIICHEM,
pa3IoKEHUE HA MHOKUTEIIN.

Pemenne  mpoOHO-
paroHATBHBIX
YpaBHEHUH.

PemaTts nuHeiiHbIE U KBa/IpaTHbIE ypaBHEHUS, YPAaBHEHHUS, CBOSIIMECS K HUM,
npocTenime ApoOHO-PAMOHATBHbBIC YPAaBHEHHUS.

IIpeacTaBasATh CBSI3b MKy AaHATUTUYECKON 3aMUCHIO0 YPABHEHUS U €ro rpapuiIecKoit
WHTEpIpeTauei.

Baaners pasnuuHbIMU criocOOaMM pEIIEHHs TEKCTOBBIX
3a/1a4, IPUMEHSS Ul MX PEIICHNS YPAaBHEHMsI, HEPABEHCTBA, CUCTEMBI YPABHEHUI.

3HAKOMHUTBLCS C HCTOpHeﬁ Pa3BUTHA MAaTCMAaTUKU
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Cucrembl Cucrema [1ByX JHMHEHHBIX | Biagers mnpuémamMu pemieHWss CHCTEMBl IBYX JIMHEHHBIX YpaBHEHHH C JBYMs
ypaBHeHMit ypaBHEHHH c JBYMSI [[IEPEMEHHBIMU M CHCTEMBI JBYX YpaBHEHHIA, B KOTOPBIX OJHO YpaBHEHHE HE SBIISCTCS
[EPEMEHHBIMU U €€ pEeLICHHE. |TUHEHHBIM
184
( ) Wccnenosanue Pa3JIMYHbBIX
. Hcnoab3oBaTh  (QYHKIMOHATBHO-TpaQUYECKHE TIPEACTABICHUS Ui  pelleHusl Mo
GusHYecKuX  ABIEHMH € N
. HccieI0BaHUA YPAaBHEHUH U CHCTEM.
[IPUMEHEHUEM JMHENWHBIX
YPaBHCHHH € NBYyM [puMeHsITh YpaBHEHHE KaK BAXKHEHIIYI0 MAaTeMaTHYECKYK0 MOJENb JUIS OINUCAHHS W
W3y4eHUs] Pa3sHOOOPa3HBIX PpEANbHBIX CUTYyalldii, pelarh TEKCTOBBIE  3aJaud
MIEPEMEHHBIMH U UX I'Pa(pHUKOB.
anreOpanvdecKuM METOIO0M.
Pemenne CUCTEM  JIBYX .
. IlepexoauTs OT coBeCHOW (HOPMYITUPOBKU yCIOBHS 3a/1a4d K ajareOpandeckoi Moaesu
YpaBHEHHH, OJJTHO U3 KOTOPBIX p A (bopmy pu y A P ﬂv
. .. |MyTEM COCTaBIICHHS CUCTEMBI ypPaBHEHHIA; peliaTh COCTABICHHYIO CUCTEMY YPaBHEHUH.
JIMHEWHOE, a IPYyroe — BTOPOU y yp P y Y yp
CTCIICHH. Mcnonb30BaHue |3yakomurhes ¢ neTopHeil pasBUTHS MaTEMaTHKH
rpaduuecKoil HMHTEpHpeTanuu
CHCTEMBl  ypaBHEHHH c
IBYMs  TEPEMEHHbIMH  JJIs
OIpeJIeJIeHUs KOJINYECTBa
pereHui CHCTEMBI u
[IPEBAPUTEIILHOTO  PEIICHUs
TEKCTOBBIX 3a7ay.
Pemenne TEKCTOBBIX —3a/ad
anreOpandeckuM crnocoOom
HepaBeHcTBa, Cuctemsl nuHelHbIX (IIpMMeHsITh annapaT HepaBEHCTB JUIS PeILCHHs 3a/1a4 U3 PAa3IUYHBIX pa3/esioB Kypca
CHCTeMBI HEPaBEHCTB c OJTHOM [MaTeMaTHKH.
HEPaBEHCTB MEPEMEHHOH U UX pelIeHHE. . . .
Hcnoab30BaTh CBOWMCTBA GYHKIWH JIUTsI pEIICHHSI KBAIPATHBIX M JTMHEHHBIX HEPABEHCTB.
(22 v) KBagparHble HEpaBEHCTBA U UX

BbInoHATH MpeodpazoBaHusl HEPABEHCTB, HCIOJIB30BATH I TPE0Opa30BaHUs
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pELIEHHUE. CBOICTBA YUCJIOBBIX HEPABEHCTB. PeliaThb JTUHEIHbIE HEPABEHCTBA, CUCTEMbI JIMHEMHBIX
. HEPaBEHCTB, CUCTEMbl HEPABEHCTB, BKIIFOYAIONINX KBAaIpaTHOE HEPABEHCTBO, U PEIaTh
Pemenne JIMHEHWHBIX ul__.
1X; 00CYKAaTh TIOJYYCHHBIC PEIICHHUS.
KBaJIpaTHBIX  HEPABEHCTB C
uCrosib30BaHneM cBOMCTB U (IlpeacTaBasiTh CBSI3b MEX]y aHAJTUTHUECKOM 3aMUChI0 HEPABEHCTBA, CUCTEM HEPABEHCTB
rpadguKoB JTUHEWHON U (M X TpaUIeCKOi HHTEepIIpETaIIuEH.
KBaJ[paTUYHOMN (hyHKIMIA. . .
HN300paxaTh peieHre HEPABEHCTBA M UX CHUCTEM HA YHCIIOBOM MPSIMOM, 3alUCHIBATH
['pacdmyeckass uHTEpIpeTanus
pelieHue C TOMOIIBI0 CUMBOJIOB.
HEPaBEHCTB u CUCTEM
HCPaBCHCTB ¢ ABYMA |PemiaTh kBagpaTHBIE HEPABEHCTBA, UCIIOJB3Ys rpad)MIeCcKue IPEACTaBICHHS.
MepeMEHHBIMU
IIpuMeHATH HEPABEHCTBA MPHU PEIICHUH PA3JIMYHBIX 33724, B TOM YUCJIE IPAKTUKO-
OPUEHTUPOBAHHBIX
DyHKUUHA HccnenoBanue nuHelHOH, [CTPOUTH cXxeMaTHYecKoe n300pakeHre TpaduKoB pa3IuyHbIX QyHKINNA, PAaco3HABATH
KBaJIpaTUYHOM,  KyOudeckol BUAbI H3ydaeMmblx (pyHKUIMH 1o ¢opmyinam, rpadukaM; 00bSCHATH PACIONOKEHHE Ha
20 4 . o . .
( ) byHKIHH, 00paTHOM [KOOPAMHATHOM INIOCKOCTH TpadukoB (PYHKIUNA BUAa: y = kx, y = kx + b,
MIPOTIOPITUH 110 X (hopmyliaM k .
y=ax2+bx+c y=_,y=ax2,y=ax3,y=yX B  3aBUCUMOCTH OT  3HAueHMii
nu  rtpaduxy. Iloctpoenue >
rpagukoB QyHKIMH, 001acTh (KO3 (DUIMEHTOB; OMUCHIBATH UX CBOMCTBA.
oTpeeNeHus KOTOPBIX
OTpAHUYEHHOE MHOKCCTRO. [ ACMO3HABATH KBAIPATHYHYIO GYHKIHIO 10 pOpMyIie, BhIAEIATEH KBAApaT ABYWICHA U3
TeoMeTpHuecKoe KBaIpaTHOTI'O TPEXWIEHA; PaCKJIaJAbIBaTh TPEXUJICH HA MHOXKUTENH, €CIIH €CTh KOPHU;
—
npeoGpazoBarme rpadukos [CXeMATHYECKH u3o0paxarth rpaduk QyHKIMH y=X" IPU PA3IUYHBIX 11 U OMHCHIBAThH
byHKHi CBOCTBa; BHIYUCIIATH 3HAYCHHE KOPHS N-0i CTENEHH; YIPOIIATh BHIPAKEHUS CO
CTETICHSIMH.
['paduxu byHKIM:

y=hkx,y=hkx+Db,

y = ax’ + bx + ¢

IIpuBoANTHL NPUMePHI KBAIPATUYHBIX 3aBUCHMOCTEN U3 PEANbHOM KU3HH, (PU3UKH,
TEOMETPHH.

CTpouTh U U300paxaTh cXxeMaTH4YecKH rpaduku KBaJpaTUUHBIX (QYHKIMH, 3aJaHHBIX
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y = ax’,y = ax’,
k
y :\/'x B y =
X
['paduxnu byHKIMHA B
ONMCAaHUU pa3IMYHBIX

MIPOLIECCOB B (PU3UKE.

dopmynamu Buga y = ax’,y =ax’+q,y=a(x +p)’, y=ax’ + bx +c.

AHAJIU3MPOBATH U MPUMEHSATH CBOICTBA U3yUeHHBIX (QYHKIMN JJIS UX MMOCTPOSHHUS, B
TOM YHCJIE C IOMOIBIO IIU(PPOBBIX PECYPCOB

YuciaoBbie
mocJjaeaoBaTeIb-
HOCTH

(15 u)

Apudmernueckas U
rE€OMETPUUYECKasl TMPOTPECCHM.
3amaun U3 peaibHOW KU3HU Ha

BBIUNCIICHUE CJIOKHBIX
[POLIEHTOB. [Ipumenenue
[pOrpeccui B CMEXHBIX

Haykax. DopMmylibl 7-TO 4jeHa
apupMeTHIECKON u
FEOMETPUYECKON IPOTPECCUH,
CYMMBI IIEPBBIX /1 YWICHOB.

N3o6paxenue YJIEHOB
apupMeTHIecKon u
TEOMETPUYECKON IPOrpeccui
TOYKAMM Ha KOOPAMHATHOU
[IJIOCKOCTH.

JIunenHbIi u

SKCIIOHCHIIMATBLHBIN POCT.

AHaMu3upoBaTh (GOpPMYITy #-TO YJI€HAa I[OCIEeNOBATEIbHOCTH WM PEKYpPPEHTHYIO
(GbopMyiy M BBIMMCJIATD WICHBI I0OCIEI0BATEIBHOCTEH, 3alaHHBIX STUMHU (HOPMYIIaMH.

IIpuMeHsTH CBOHCTBA apu(PMETHYECKOH M TEOMETPUYECKON MpOTrpeccuid s
HAXO0X/ICHNS HEM3BECTHBIX WICHOB MOCIIEI0BATEIbHOCTEH.
YcTranaBauBaTh 3aKOHOMEPHOCTb B IIOCTPOEHMM IOCJIEIOBATEIbHOCTH,  €CIH

BbIITMCAaHbI IICPBBIC HCCKOJIBKO €€ 4JICHOB.

Pematy 3amaun ¢ ucnonb3oBaHHMeM (OpMyNT #-rO  4YjieHa apUPMETHUECKOH H
reOMETPUUYECKOM MPOTrpeccHii, CyMMBbI MIEPBBIX 71 YJICHOB.

HN300pakaTh 4ieHbI NOCIEA0BATEILHOCTA TOYKAMU Ha KOOPJMHATHOM MIIOCKOCTH.

PaccmaTrpuBath mnpuMepbl NPOLECCOB U SIBJIEHMH peasibHOM
WUTIOCTPUPYIOIINE H3MEHEHHEe B apu(METHYEeCKOW MpPOrpeccHud, B T'€OMETPUUYECKOM

IIPpOrpeCcCum; I/I306pa)KaTB COOTBCTCTBYIOIIUC 3aBUCHUMOCTH Fpa(bI/I‘{CCKI/I.

nu3 KHN3HU,

Pemiate 3a7a4u, CBA3aHHBIE C YMCIIOBBIMU I1OCIIEA0BATEIBHOCTMH, B TOM YHUCIIE 3aa4l
W3 peabHON )KU3HHU C MCIOJIH30BAHUEM IM(PPOBBIX TEXHOJOTHH (PIEKTPOHHBIX TAOJHII,
rpadUyecKoro KanbKyJasTopa  T.I1.).

PemaTh 3a7aun Ha CI0KHBIE IPOLEHTHI, B TOM YHUCIIE 33]]a4ul U3 peajJbHOW NMPAKTHKH (C
HCII0JIb30BaHUEM KaJIbKYJIATOPA).
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3HAKOMMTBCS € HCTOPHE pa3BUTHS MAaTEMAaTUKU

[Ipu paspaboTke paboueil NporpaMmbl B TEMAaTHYECKOM IUIAHUPOBAHUU JOJKHBI OBITh YYTEHBI BO3MOXHOCTHU
UCIIOIb30BAHUSL  DJIEKTPOHHBIX  (IU(POBBIX) 00pa3oBaTEIBHBIX PECYPCOB, SBISIOMUXCI  YU4€OHO-METOAMYCCKUMHU
MatepuasiaMu  (MyJIbTUMEINNHBIC TPOTPAMMBI, JJICKTPOHHBIE YUYEOHWKH W 3aJa4yHUKH, OJJICKTPOHHBIE OWOIMOTEKH,
BUPTYyaJbHbIE J1aOOPATOPUH, UTPOBBIC MPOrPAMMBI, KOJUICKIIMH ITU(POBBIX 00pa3oBaTEIbHBIX PECYPCOB), HCIOIb3YEMbIMHU
st oO0yueHuss u BocmuTaHus oOydaromuxcs ¢ HOJIA, mpeacTtaBieHHbIMH B DJIEKTPOHHOM (IH(PPOBOM) BHUAE H
peanusymumMu - augaktudeckue Bo3mokHocTH WMKT, copepkaHue KOTOPBIX COOTBETCTBYET 3aKOHOAATENIBCTBY 00
00pa3oBaHUMU.
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OEJIEPAJIBHAS PABOYAS ITPOT'PAMMA
YUYEBHOI'O KYPCA «'EOMETPHUS». 7-10 KIIACCbI

Hean u3yuyeHus y4eOHOro Kypca

«MareMaTuky yKe 3aTEM YYUTh HaJ0, YTO OHA YM B MOPSAIOK IIPUBOJIUTY, —
[MCAJI BEJIIMKUM PyCCKUM ydeHbll Muxaun BacuibeBuu JlomonocoB. M B sTOM
COCTOMT OJIHa W3 JBYX IleJied O0Oy4YeHHUsi Te€OMETPUU KaK COCTaBHOM 4YacTu
MaTeMaTUKU B MIKOJIE. OJTOH LEJIH COOTBETCTBYET JIOKA3aTENbHAS JIMHUSA
npenojgasanus reomerpud. Cnenyst npexncrasieHHod IIporpamme, ¢ cexpMoro
KJlacca Ha ypoOKax IeOMeTpHH OOYyYarolUICs YUYUTCS MPOBOJIUTH JOKa3aTeIbHbIE
paccyXIeHus, CTPOUTHh JIOTMYECKUE YMO3AKIIOUEHHUS, JOKa3blBaThb HCTUHHBIC
YTBEPKIAEHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJIUTH PACCYKICHHS «OT
IPOTUBHOTO», OTJIMYATh CBOMCTBA OT MPU3HAKOB, (POPMYJIHpPOBATH OOpaTHBIC
yTBepkaeHus. OOydyaromuiics, OBIAAEBIIMI HCKYCCTBOM paccCyXaarb, Oyjaer
IIPUMEHSATh €r0 U B OKpyXaromei xu3Hu. Kak nucan reomerp n negaror Mrops
®enoposnu llapeiruH, <«IHOAbMH, MOHMMAIOIIAMH, YTO TAaKOE TOKA3aTEIbCTBO,
TPYAHO U JaXE€ HEBO3MOKHO MAHMIYJIMPOBATH». M1 B 3TOM COCTOHUT BaXHOE
BOCIIUTATEJIbBHOE  3HAYEHHWE  M3Y4YEHUS TIEOMETPUHU, IMPUCYLIEE  UMEHHO
OTEUYECTBEHHON MAaTEMaTUYECKOW LIKOJIE.

Bwmecre ¢ TeM aBTOpBI POrpamMMBbl IPEAOCTEPETAOT YUUTENS OT U3ITUIIHETO
dbopmanu3ma, OCOOCHHO B OTHOIICHHMM Hayal W OCHOBAHHM T'€OMETPUHU.
O®panuys3ckui maremaTuk JKaH /[beJOHHE 110 3TOMY ITOBOJlY BBICKA3aJICS TaK:
«Yto kacaercs neauKaTHOU MpoOIeMbl BBEACHUS «aKCHOM», TO MHE Ka)eTCs, YTO
Ha TIEPBBIX MOpPax HYKHO BOOOIIE M30erarb MPOU3HOCUTH caMoO 3TO cioBo. C
IPYroM K€ CTOPOHBI, HE CIIeAyeT yNyCKaTb HU OJHOW BO3MOXXHOCTH JaBaTh
MPUMEPBI JOTMYECKUX 3aKIIOUECHUN, KOTOpPhIE KyAa B OOJbIIEH Mepe, 4eM Hjes
aKCUOM,  SIBJIIOTCA ~ WCTUHHBIMM W €IMHCTBEHHBIMHU JBUTATEIISIMUA
MaTeMaTUYECKOTO MBIILIJIEHUS.

BTopoii menbr0 H3ydeHUsT T€OMETPHUM SIBIISIETCS MCIOJIB30BAaHHE €€ Kak
MHCTPYMEHTA NPHU PELIEHUM KaK MATEMaTUYECKUX, TaK M IMPAKTUYECKHX 3aj1ad,
BCTPEYAIOIINXCSI B  peaibHOW  KW3HU. OKOHUYMBIIMI KypC  TI€OMETpUU
oOy4Jaronuxcs J0JKEH ObITh B COCTOSIHUM ONPENIETUTh T€OMETPUUECKYIO (urypy,
OIMCaTh CJIOBAaMU JAHHBIM 4YEPTEX WM PUCYHOK, HAUTH IUIOLIAJL 3€MEIBHOIO
y4acTKa, paccuuTaTh HEOOXOJUMYIO JUIMHY OINTOBOJIOKOHHOTO KaOens WiH
TpeOyemble pa3Mepbl rapaxa ajs aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpas,
BBIYMCIINTEIbHASA JIMHUS B U3y4YEHUU I'€OMETPUM B IIKOJIE. [laHHAas mpakThdeckas
JVHUS SBIIIETCST HE MEHEee BaKHOW, yeM mnepBad. Fmé Ilnaton mpennuceiBai,
yTOOBl «rpaxkgaHe IIpekpacHOro ropoja HU B KOEM Clydae HE OCTaBJISUIH
r€OMETPHUIO, BE/lb HEMAJIIOBAXHO Jlake MOOOYHOE €€ NMPUMEHEHHE — B BOCHHOM
JIEJ€ 1, BIPOYEM, U BO BCEX HAyKaxX — JUISl JIYYLIErO UX YCBOEHHUS: MBI BEb 3HAEM,
Kakass OECKOHEYHas pa3HULA CYLIECTBYET MEXIY YEJOBEKOM IPUYACTHBIM K
r€OMETPUU W HENpPUYaCTHbIM». JlJIS 3TOr0 y4MTEN0 PEeKOMEHAyeTCsl MoAOUpaTh
3alaud  TPaKTHYECKOTO  XapakTepa Uil paccMaTpUBAaE€MbIX TEM, YUYHTh
oOy4Jarommxcss CTPOUTh MAaTEMaTUYECKUE MOJIENN PEANbHBIX >KU3HEHHBIX
CUTyalui, INPOBOJUTH BBIYMCIECHHUS W OLEHHUBATH AaJE€KBATHOCTH IIOJYYEHHOI'O
pesynbrara. KpaliHe Ba)XHO MOIYEPKUBATH CBSA3H N€OMETPUU C APYTUMU
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npeaMeTaMy, MOTUBUPOBATh UCIIOIb30BaTh ONMPEIEIECHUs] T€OMETPUUYECKUX PUryp
U TIOHATHUM, JTEMOHCTPUPOBATH MPUMEHEHHE TMOJIYYEHHBIX YMEHUW B (U3UKE U
TEXHUKE. DTU CBSI3M HanboJjee SPKO BUJIHBI B TeMaxX «BekTopsl»,
«Tpuronomerpuueckne CcooTHOWEHUs», «Meron koopauHat»y U «Teopema
[Tugaropar.

MecTo yueOHOro Kypca B yueOHOM IIaHe

CornacHo yueOHOMy mmiaHy B 7—10 kjaccax wu3ydaeTcs Y4eOHBIM Kypc
«I"eomeTpus», KOTOPBIA BKIKOYAET CIECAYIOIIUE OCHOBHBIE PA3EIbl COACPHKAHMUS:
«"'eomeTpuueckue GuUrypel M HX CBOMCTBa», «V3MepeHHe TeoMEeTpUUYECKUX
BEJIMYMH», a Takke «JlekapToBbl KOOpPAMHATBI Ha IUIOCKOCTH», «BeKTops»,
«/IBmxenus mnockoctu» u «IIpeodpazoBanus mogo0us».

Y4eOHbI TUIAaH TMpeaycMaTpuBaeT HM3yUYEHHE T'e€OMETpUHM Ha 0a30BOM
YPOBHE, HCXOJIs U3 HE MeHee 68 yueOHbIX 4acoB B yU4eOHOM rofdy. Bcero 272 Jaca
3a YeThIpe TOJ1a OOYUCHHSI.

CopeprxaHue yuyebHoro kypca (no rogam obyuyeHus)

7 kiaacce

Havanenble nonstusa reomerpuu. Touka, mpsmasi, OTPE3OK, Jyd. YTOI.
Buasl yrnos. BeprukanbHble W CMEXHbIE yIUIbl. buccekrtpuca yria. Jlomanas,
MHOT'OYTOJIbHUK. [lapayisieIbHOCTh U MEPIIEHANKYISIPHOCTD IPSIMBIX.

Cummerpuunbie ¢Gurypel. OCHOBHBIE CBOWCTBA OCEBOM CHUMMETPHUHU.
IIpuMepbl CUMMETPHUH B OKPYKaIOIIEM MHUDE.

OCHOBHBIE ITOCTPOEHUS € IOMOUIBIO LIUPKYJIS U JINHENKH.

TpeyronpHuk.  Bwicota, Meauana, Ouccekrpuca, HMX  CBOWCTBA.
PaBHOOE 1peHHBINM 151 PaBHOCTOPOHHUM TPEYTOJIbHUKMU. Hepagencto
TPEyTOJIbHHUKA.

CBoiicTBa W TPU3HAKKM PAaBHOOEIPEHHOrO TpeyrojibHUKa. llpu3Haku
PaBEHCTBA TPEYTOJIbHUKOB.

CpoiicTBa M MpU3HAKKM NapaulesbHbIX HOpaAMbIXx. Cymma  yIioB
TpEyTroJbHUKA. BHEIIHUE YIiIbl TPEYTrOJIbHUKA.

[IpsamoyrosbHbId  TpEyroabHUK. CBOMCTBO MEIWAHBI NPSIMOYTOJIBHOTO
TPEYroJIbHUKA,  NPOBEAEHHOWM K  rumnoreHyse.  IIpusnaku paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. I IpsIMOYTOJIBHBIN TPEYTrOJabHUK € yIriIoM B 30°.

HepaBencTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMAaHOW, TeopeMa O OoJibllIeM yriie U OOJbIIEH CTOPOHE TPEYroJIbHUKA.
IleprieHIUKYIISp ¥ HAKIIOHHAS.

'eomeTpuueckoe MecTo TOYeK. buccekTpuca yrina W CepeIUHHBIN
IIEPIIEHIUKYJISIP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK.

OKpy’XKHOCTP M KpyI, XOpJa W JAuamMeTp, HUX CBOMCTBa. B3amMHOe
PaCIIONIOKEHUE OKPYKHOCTH M npsiMoi. KacarenbHast n cexymas K OKpPY’KHOCTH.
OKpy»XHOCTb, BIMCaHHas B Yrojl. BrcanHas © oONHMCcaHHasg OKPYKHOCTH
TPEyTOJbHHUKA.

8 kirace
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UYetpipéxyronpauku. [Tapamnenorpamm, ero Npu3Haku U CBOMCTBa. YacTHbIE
cllyyad MapajiesiorpaMMoB (MPSMOYTOJIbHUK, pOMO, KBajpar), UX MNPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKas Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpssMmoyroJibHas Tpaneuus.

Meton yaBoenus meauansl. LleHTpanbHas cumMeTpusl.

Teopema daneca u TeopeMa O NPONOPLHOHAIBHBIX OTpe3kax. CpenHue
JIMHUAY TPEYTOJIbHUKA U Tpaneunu. LleHTp macc TpeyronbHuKa.

[Tonobue TtpeyroabHUKOB, KO3 dunueHT mnomodus. [Ipusnaku mnomodus
TpPEYroJbHUKOB. [IprMeHeHne noqo0us mpy peleHny MPaKTUUYEeCKUX 3a/1a4.

CaoiicTBa miomiaaei reomerpuueckux ¢uryp. @opmynsl Ui IUIOLIAAH
TpeyrojbHHUKa, MHapasieiaorpamMma, pomba u Tpaneuuu. OTHOIIEHHE IJIOLaAen
MO00HBIX (UTYP.

Brruncnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTOM
Oymare.

Teopema Iludaropa. I[lpumenenne teopembl Iludaropa npu pemeHuu
IIPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TAaHT€HC OCTPOr0 yrIJjia MPSAMOYTOJBHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpPUTOHOMETpPUYECKHE (PYHKIUU
yriioB B 30°, 45° u 60°.

BrnucanHble M LEHTpalbHBIE YIJIbI, YIOJ MEXIY KacaTeJbHOHM U XOPAOM.
Yrnel  MexIy XopaamMM M CeKyllMMH. DBrnucaHHble W ONUCaHHbBIC
YETBIPEXYTOJbHUKU. B3auMHOe pacnosiokeHue AByX OKpyxkHocteil. Kacanue
okpy>xHOocTell. O01iMe KacarelabHbIE K BYM OKPY>KHOCTSIM.

9 kJiacc

Cunyc, xocuHyc, TaHrenc yriaoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbl IPUBEACHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CHUHYCOB.
Peumienne mnpakTUYeCKUX 3a7ad C HCMIOJb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue noaoous. [1ogo6rie COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema O MNpPOU3BENECHUH OTPE3KOB XOpI, TEOPEMBI O IPOU3BEICHUU
OTPE3KOB CEKYUIUX, TEOPEMA O KBaJpaTe KacaTeIbHOM.

Bekrop, smmmHa (MOAynh)  BEKTOpa, COHAIPaBICHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO ~ HAIIPABJICHHBIE  BEKTOPBI, KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIlEpallMd HAJX BEKTOpaMu. Pa3noskeHue BEeKTOopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopaunaTtel BekTopa. CKalsipHOE NPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNE JJIS1 HAXO0KICHUS JUIMH U YTJIOB.

10 kaace.

JlekapTOBBI KOOPAMHATHI HA IJIOCKOCTH. Y PABHEHHUsI IIPSIMOU U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN M IMPAMBIX. MeTon KOOpAMHAT U €ro
IIPUMEHEHHUE.

[IpaBunbHblE MHOTOYroJbHUKHM. JlinHAa OKpykHOCTH. ['pamycHas u
paauaHHas Mepa yrja, BbIUYHCICHHE JJIMH AYr OKpyxkHocteil. Ilmomanes kpyra,
CEKTOpa, CErMEHTA.
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JIBUKEHUsT TJIOCKOCTH U BHYTPEHHHE CUMMETPUHU duryp
(anemeHnTapHsbie npeacTaieHus). [lapamiensubiit neperoc. [ToBopoT.

IToBTOpeHne Marepuasa kypca reomerpum 7-9. IloaroroBka kK caade
I'B2 u OI'D.

Tpeyronpuuk.  Bwicota, wmeamaHa, OuccekTpuca, UMX  CBOWCTBA.
PaBHOOEIpEHHBII 1 pABHOCTOPOHHUI TPEYTOJBHUKH.

CBoiicTBa ¥ MPU3HAKU PaBHOOEAPEHHOTO TPEYTOJIbHUKA.

[Tpu3HaKu paBeHCTBA TPEYTOJbHUKOB.

CBolicTBa U MPU3HAKY NAPAIIENbHBIX IPSIMBIX.

CyMmMa yriioB TpeyrojpHuKa. BHEIIHNE yIibl TpeyroJbHUKA.

[IpsamoyrosbHbI  TpeyroiapHUK. [IpW3Hakum paBeHCTBAa NPSAMOYIOJIBHBIX
TPEyTOJIBHUKOB. [IpsAMOYTOJIbHBINA TPEYTOJBHUK € yIJIOM B 30°.

Cpennue JIMHAKA TPEYTOJIBHUKA U TPAIICLHH.

[Tonobue TpeyroabHUKOB, KodpduuueHT nmoaodus. IlpusHaku momoous
TPEYTOJIbHUKOB.

@opmynbsl UIA TUIOUIAAA TPEYrojibHHKA, MapaijenorpamMmma, pomba u
Tparenu.

Brrancnenne miomanei TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTON
Oymare.

Teopema I[Tudaropa.

CuHyC, KOCHMHYC, TAaHT€HC OCTPOr0 yrIJjia MPSAMOYTOJBHOIO TPEYTOJIbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpPUYECKHE (QYHKIUU
yriioB B 30°, 45° u 60°.

BrnmcanHble M LEHTpanbHBIE YIJIBI, YIOJl MEXIY KacaTEIbHOM U XOPAOW.
Yrnel  MexIy XOopaaMM M CeKyIlMMH. DBrnucaHHble W ONMCaHHBIC
YEeThIPEXYTOJIbHUKH.

Pemenne tpeyronbHukoB. TeopemMa KOCUHYCOB M TEOpEMa CUHYCOB.

MnaHnpyemblie npeagMeTHbIE pe3ysbTaTbhl 0OCBOeHUsA pabouein
nporpaMmbl Kypca (no rogam obyueHus)

OcBoenune yueOHOro kypca «l'eomeTpus» Ha ypOBHE OCHOBHOI'O OOIIETO
O6paBOBaHI/I${ JOJI2KHO O6€CHC‘II/IBaTB JOCTHKCHHC CIICAYIOIIUX IIPCAMCTHBIX
o0pa3oBaTeIbHBIX PE3YJIHTATOB:

7 kaacc

Pacrio3HaBaTh W3ydeHHbIE TEOMETPHUECKHE (UTYPBI, ONPEACNiITh HUX
B3aMMHOE PACIIOJIOKEHUE, M300pakaTh Te€OMETpUYecKrue (DUTYpBI; BBITIOIHATH
4CPpTCKH 110 YCJ'IOBI/IIO 3aa4Yu. HSMepﬂTB J'II/IHeI\/'IHI)Ie n er'IOBLIe BCIIMUHUHEI.
PGH_IaTB 3a1a4U1 HAa BBIYUCIICHUC OJINH OTpCSKOB 1 BCJIIMYNUH er’IOB.

Jlenatb rpyOyr0 OLIEHKY JIMHEMHBIX M YIJIOBBIX BEIMYHMH IPEAMETOB B
peaIbHOM >KU3HU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuuars paszmepsl 3THX
O0OBEKTOB M0 TMOPSAJKY BETUYUHBI.

CTpouTh 4yepTeXKU K TEOMETPUYECKUM 3a/1a4aM.

Ilonp30BaTeCcsa [MPpU3HAKAMH PABCHCTBA TprFOJIBHI/IKOB, HCIIOJIB30BATh
MIPU3HAKUA U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUH 3a]1a4.
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IIpoBoUTH JIOTUYECKUE paccyXaeHus c HCMOJIb30BaHUEM
F€OMETPUUECKUX TEOPEM.

[Tonp30BaThCAd MpPU3HAKAMH PABEHCTBA MPSIMOYTOJBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIWAaHbl, MPOBEAEHHOM K THUIIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYTOJbHUKA, B PELIEHUHA T€OMETPUUYECKUX 3aay.

OnpenensaTe napauieJbHOCTh NPSIMBIX C IOMOIIBIO YIJIOB, KOTOpbIE
oOpazyeT ¢ HUMU cekymas. OnpenensiTh napamuieaIbHOCTh IPSIMBIX C TOMOIIBIO
PaBEHCTBA PACCTOSIHUNA OT TOYEK OJHOM IPSMOU 0 TOUEK APYTOU MPSIMOM.

Pemrats 3amaun Ha KileTyaroi Oymare.

[IpoBOWTH BHIYMCIICHUS YW HAXOAWTH YUCJIOBBIC M OyKBEHHBIC 3HAYCHUS
YIJIOB B TE€OMETPHYECKMX 3aJa4ax C HCIOJb30BAHUEM CYMMBI YTJIOB
TPEYTOJbHUKOB W MHOIOYTOJIbHUKOB, CBOMCTB YTIJiOB, OOpa30BaHHBIX MpHU
MEPECEUEHNH ABYX MAPAJUICIBbHBIX MNPSAMBIX CEKylleW. Peliars mnpakThdeckue
3a71a4M Ha HaXOXKJICHUE YTJIOB.

Brnagete moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEACIISTh
OMCCEeKTpUCY YyIVIa M CEpPEeIMHHBIM MEepPHeHAUKYJISp K OTpe3Ky Kak
r€OMETPUYECKHUE MECTA TOUEK.

@opMyIMpPOBATh ONpPEEIEHUS OKPYKHOCTH M KPYyTa, XOpAbl U IHAMETpPA
OKPYHOCTH, MOJIb30BaThbCSl MX CBOMCTBAMU. YMETh IIPUMEHATH T CBOMCTBA
IIPY PELICHUU 3a]a4.

Brnagetp MoHATHEM ONMKUCAHHOW OKOJIO TPEYTOJbHUKA OKPY>KHOCTH, YMETh
HaxoauTh e€¢ meHtp. [lonmp3oBaTbes dakTamMu O TOM, YTO OMCCEKTPHUCH YTIIOB
TPEYrOJIbHUKA IEPECEKAIOTCS B OJHOM TOYKE, M O TOM, YTO CEPEAWHHBIC
MEPIEHAUKYJISIPI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCSA B OJTHON TOYKE.

Brnaaete moHATHEM KacaTelIbHON K OKPYXHOCTH, MOJb30BATHCA TEOPEMOM
O TMEPNEHAUKYJSIPHOCTH KacaTeIbHOM W paauyca, MOPOBEAEHHOTO K TOYKE
KacaHHsl.

[Tonp30BaTbCAd  MPOCTEHIIMMU  TEOMETPUYECKHMMH  HEPABEHCTBAMHU,
NOHUMATh UX MPAKTUYECKUIN CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUYECKHE TOCTPOCHHUS C IOMOUIBIO [TUPKYIIS
Y JINHENKHU.

8 kuiacc

Pacno3HaBaTh OCHOBHBIE BHJIBI UYETHIPEXYTOJIBHUKOB, HX D3JEMEHTBHI,
N0JIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a/1a4.

[IpumeHsTH CBOMCTBA TOUKH MEPECECUCHHS] MEIMaH TPEyrobHUKa (LIEHTpa
Macc) B pELICHUH 3a]1a4.

Brnanerp moHATHEM CpellHEW JMHUM TpPEYroJibHUKA W  Tpamneuuu,
MIPUMEHATh UX CBOMCTBA IPU PEIIEHUH N'€OMETPUYECKUX 3a1ad. [lomp3oBarbCs
Teopemon Paneca U TEOPEMOU O NMPONOPLMOHAIBHBIX OTPE3KAX, MPUMEHITh UX
JUISL PELICHHS TTPAKTUYECKUX 3aa4.

[IpuMensTy  TpU3HAKUM  MOJOOMST  TPEYrOJABHUKOB B PEHICHUU
r€OMETPUUECKHX 3a]1a4.

[Tonb3oBaThess Teopemoi [ludaropa s pemieHuss reoOMETpUUYECKUX U
npakTuyeckux 3aaad. CTpOUTh MAaTEeMaTUYECKYIO MOJEIb B MPAKTUYECKUX
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3a/1a4ax, CaMOCTOATENIBHO JENaTh 4YEPTEX M HAXOAUTH COOTBETCTBYIOILIWE
JUTAHBI.

Bianerp mNOHATHMAMM CHHycCa, KOCHMHYyCa W TaHI€HCa OCTpOro yria
MPSMOYTOJILHOTO TpeyroJibHUKA. [1071630BaThCA 3TUMU NOHATUAMU JJISI PELLICHUS
NPaKTUYECKUX 3a]1ay.

Boruncnsars  (pa3nuuHbIME - crioco0aMM)  TUIOMIAAb TPEYrojJbHUKA U
IUVIOIIAIM  MHOTOYTOJbHBIX  Quryp  (HOJB3ysiCh, TA€  HEOOXOAUMO,
KAJIBKYJIATOPOM). I IpUMEHATh NOJTy4eHHbIE YMEHUS B TPAKTUYECKUX 3aadax.

BraneTe NOHATHSAMHM BIMCAaHHOTO M LEHTPAIBHOTO YIJIA, MCIOJb30BaTh
TEOpPEMbl O BIIMCAHHBIX YIUVIAX, yriaXx MEXIy XopAamHu (CEeKyIIMMH) U yIJie
MEKly KacaTeJIbHOW U XOPAOU NPH PELIEHUH T'€OMETPUYECKUX 3a1a4.

Brnanete MOHATHEM  ONHMCAHHOTO  YETHIPEXYTOJIbHUKA,  MPUMEHSTH
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJbHUKA IPY PELIEHUH 3a4a4.

[IpumeHsTh Moy4eHHbIE 3HAaHUSI HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE
MOJENM JJId 3ada4 peajbHOM KWU3HU M TNPOBOJUTH COOTBETCTBYIOILINE
BBIYKCIIEHUS C TMPUMEHEHHWEM TOJ00Ms W TPUTOHOMETPUM (IOJIb3YSICh, T
HE00XO0IMMO, KaJIbKYJISITOPOM).

9 kJiacc

3HaTh TPUTOHOMETPUYECKUE (PYHKIMHU OCTPBIX YIJIOB, HAaXOJUTh C HUX
MOMOILBIO PA3JMYHBIE AJIEMEHTHl MPSAMOYTOJIBHOIO TPEYTOJbHUKA («pEelIeHne
NPSIMOYTOJIBHBIX TPEYTrOJIbHUKOB»). HaxomuTe (C MOMOUIBIO KaNbKYJSATOPA)
JUTMHBI ¥ YTJIbI JU1sl HETAOJIUYHBIX 3HAYEHUH.

[Tonws30BaThCs dbopmynamu pUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUECKAM TOXIAECTBOM [UJII HAXO0XICHUS COOTHOLLICHHN MEXIY
TPUTOHOMETPUYECKUMU BETUYNHAMH.

Hcrnonb30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUI HaXOXICHUS
Pa3IUYHBIX 3JIEMEHTOB TPEYTOJIBHUKA («PEIICHUE TPEYTOJIbHUKOBY), IPUMEHSATH
UX [PU PELICHUH T€OMETPUYECKHX 3a/1ay.

Bnagerp mnonATHAMH TpeoOpazoBaHUs MOJOOHMS, COOTBETCTBEHHBIX
3JIeMEeHTOB  monoOHbIX  ¢uryp. Ilonbp3oBaThecst  cBoiicTBamMH — mon00us
MPOU3BOJIBHBIX (PUTYpP, YMETh BBIYHMCIATH JJIMHBI U HAXOAUTH YTJIbl Y MOJAOOHBIX
¢uryp. IlpumeHsTh CBOHCTBA NMOAOOMS B MPAKTHUECKUX 3ajadax. YMETh
MPUBOJNUTH MPUMEPHI MOAOOHBIX (PUTYp B OKpYKAIOIIEM MUDE.

[lonp30BaThCd TEOpEMaMM O TPOU3BEACHUHM OTPE3KOB XOpHA, O
IIPOU3BEACHUMU OTPE3KOB CEKYLIMX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCs BEKTOpAMU, TOHUMATh UX T€OMETPUYECKUN U (PU3HUECKUIL

CMBICII, IPUMEHSTh UX B PEUICHUU T€OMETPUUYECKUX U (PU3MYECKUX 3ajiad.
[IpuMEHSATH CKAIIPHOE MPOU3BENCHUE BEKTOPOB JUIsl HAXO0XKACHMS JIJIMH U YTJIOB.

[Tosnbp30BaTbCd METOAOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHSATH €ro B
PELICHNH F'€OMETPUYECKUX U MMPAKTHYECKHX 3a/1a4.

10 kiace

BnaneTs NOHATUSAMU TPaBUILHOTO MHOTOYTOJIBHUKA, JJTMHBI OKPYKHOCTH,
JUIMHBI JYTU OKPY>KHOCTH U PaJIMAHHON MEpHI yIJIa, YMETh BBIUUCIIATH ILUIONIAAb
Kpyra 1 ero yactei. [I[puMeHsTh oy4YeHHbIE YMEHHUSI B TPAKTUUECKUX 33/1a4ax.
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Haxonute ocu (MM LEHTPBI) CUMMETPUU (PUTYDP, IPUMEHATH JIBUKEHUS
TUTOCKOCTH B MPOCTEUIITNX CITydasX.

[TprMeHSTh MOJIy4eHHBIC 3HAHUSI Ha IPAKTUKE — CTPOUTH MaTeMaTHUECKUE
MOJEIM JUId 3ajad peajbHOW JKU3HM UM TPOBOJUTH COOTBETCTBYIOIIME
BBIUMCIIEHUA C TPUMEHEHMEM N0J00MS U TPUTOHOMETPUUECKUX (PYHKUIMH
(monp3ysch, TAe HEOOXOAMMO, KATbKYJISITOPOM).

[Tonp30BaThcsl MpU3HAKaMU pPaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIb30BAThH
NPU3HAKU ¥ CBOMCTBA PABHOOEAPEHHBIX TPEYTOJbHUKOB MIPU PEIICHUH 3a/1au.

[TpoBoauTH JIOTHYECKHe paccyxaeHus C HCIIOJIb30BaHUEM
TE€OMETPUUYECKUX TEOPEM.

[Tonp30BaThCsl MpPU3HAKAMU PABEHCTBA MPSIMOYTOIBHBIX TPEYTOJbHUKOB,
CBOMCTBOM  MEIWAaHBl, TMPOBEACHHON K THUIOTEHY3€ MPSMOYTOJIHHOTO
TPEYTroJbHUKA, B PEIICHUH T€OMETPHUECKUX 3a1a4.

Omnpenenars MapaiebHOCTh NPSIMBIX C TOMOINBIO YIJIOB, KOTOPHIE
o0pasyeT ¢ HUMU CeKyIlas.

Pemmarp 3amaun Ha kieT4aroit Oymare.

[TpoBOANTH BHIUMCICHHUS W HAXOJIWUTh YUCIIOBbIE U OyKBEHHBIC 3HAYCHUS
yIJOB B TEOMETPUYECKHX 3a/ladaX C HCIOJb30BAaHHEM CYMMBI YTJIOB
TPEYrOJIbHUKOB WU MHOTOYTIOJBHHKOB, CBOMICTB YIJIOB, OOpa3oBaHHBIX IIPU
NEPEeCeYeHUH JIByX MapajljIeNIbHbIX MpPsMBIX CeKylled. Pemates mpakTuueckue
3a]]auM Ha HaX0XJIEHUE YTJIOB.

Bnagerp monsTHEM CcpeaHEHl JMHUM TPEYrojJbHUKAa W Tpameluu,
NPUMEHATh UX CBOWCTBA MPU PEIICHUU T€OMETPUUYECKUX 3a/1a4.

[IpumeHaTh  OpU3HAKKM  MOAOOMS  TPEYTOJIBHUKOB B PEIICHUU
reOMETPUUYECKUX 3a/1a4.

[Tonb3oBaTecs Teopemoi Iludaropa s pemieHuss reoMEeTpUYECKUX U
MPaKTHYECKUX 3a7ad.

Bnagerp MOHATHSIMH CHHyCa, KOCHHyCa M TaHT€HCa OCTpPOro yria
NPSIMOYTOJIBHOTO TpeyToibHUKA. [101p30BaThCSI STUMU TIOHATUSAMH IS PEIICHUS
NPAaKTHYECKUX 3a7ad.

Bbruncnsate  (pa3nuyHbIME - COCOOAMM)  IUIOLIAAb TPEYrOJbHUKA U
IUIOIIAIM  MHOTOYTOJbHBIX  Quryp  (HOJB3ysiCh, TA€  HEOOXOAUMO,
KaJbKyJIATOpoM). [IpUMEHATh MOTyUYeHHbIE YMEHHUS B IPAKTUUECKUX 3ajauax.

Bnagerh MOHATHUSMU BIMCAHHOTO M LIEHTPAJIBHOTO YIJa, HCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX yTiax.

[Tonb30BaThCs dbopmynamu IPUBEICHUSA u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXAECTBOM JJIsi HAXOXKICHHUS COOTHOIICHUN MEXITY
TPUTOHOMETPUUYECKUMHU BETMUYNHAMHU.

Hcnonp30BaTh TEOpPEMbI CHHYCOB M KOCHHYCOB JJISl HaXOXICHHS
Pa3IMYHBIX JIEMEHTOB TPEYTOJIBHUKA («PEIICHUE TPEYTOJIHHUKOBY), IPUMEHSITh
UX NP PEIICHUN T€OMETPUYECKUX 3a/1a4.
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TeMmaTuueckoe niaHMpoBaHue yuebHoro Kypca

(ITO TOJAM OBYYEHMUA)

7 kiaacc (He MeHee 68 4)

Ha3Banue
pasneia (TemMbl)
Kypca (4uciio

OcHoBHOE€ coaecpkaHue

OcHOBHBIE BU/IbI 1eSIT€IbHOCTH 00y4aI0NXCS

Nsmepenue
reOMeTPHYECKUX

BCJIUYIHNH

(14 9)

YTIIBL.
Pabora c poCTeHIUMU
YepTexKaMH.

N3smepenne JIMHEHBIX 151
YTJIOBBIX

BCJIMYMH, BBIYHUCJICHHUEC OTPE3KOB
u

YTJIOB.

[Tepumerp u momans ¢uryp,
COCTaBJICHHBIX u3
PSMOYTOJIbHUKOB

4acoB)
[Ipocreiimue [Mpocreiitine  reomerpuueckue [@OPMYJIHPOBATH OCHOBHBIE MIOHATHS U OIIPEACIICHUS.
OOBEKTHI:  TOYKH,  TIPSMEIE,
reoMeTpuYecKue Pacno3HaBaTh U3yYCHHBIE Te€OMETpUUYECKUE (PUTYpHI, OMpeaeasiTh HX B3aUMHOE
Jy4d W YIJIB, MHOTOYTOJIBHHK, ;
PACTIONIOKEHUE, BBIMOJHATh YepTEX MO YCIOBUIO 3adaud  (MpH  HAIUYUU
dur JIOMaHasl.
ypbI
BO3MOYKHOCTH).
1 WX CBONCTBA. CMexHble U  BEpTUKAJIbHBIC

IIpoBoauThs npoCTEIINe MOCTPOCHUS C IMOMOIIBIO LUPKYIS W JIMHEHKH (mpu
HaJIMYUU BO3MOYKHOCTH).

W3MepsATh JTUHEHHBIC W YIJOBbIC BEIWYUHBI T'€OMETPUYECKUX W TPAKTHYCCKUX
00BEKTOB.

OnpenenasiTh «Ha IJ1a3» pa3Mepbl pealbHbIX 00BEKTOB, MPOBOAUTH IPyOyIO OLIEHKY
UX Pa3MepoB.

PemaThb 3a1a4u Ha BBIYUCIICHUE JIMH OTPEC3KOB U BCJIMYNH YTJIOB.
PemaThb 3a1a4u Ha B3aMMHOE PacCIiOJIOKCHHUEC TCOMCTPUUCCKUX (1)I/Il"yp

HpOBO}lI/ITb KJ'IaCCI/I(bI/IKaLII/IIO YTJIOB, BBIYHUCIATDH JIMHEHHbIC u
BECJIMYMHLBI, MPOBOAUTD HeO6XOI[I/IMBIe JAO0Ka3aTCJIbHBIC PACCYKACHUS.

YTJIOBBIC

3HAKOMMTBCS € HCTOPUE pPa3BUTHSI TE€OMETPUU
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TpeyrojbHuKkH

(22 1)

IlonsTue (6] PaBHBIX
TPCYTOJIbBHUKAX W IICPBHUYHBIC
MMPCACTABJICHUSA (¢} PaBHBIX

(koHTpysHTHBIX) ¢urypax. Tpu

[IPU3HAKA paBeHCTBa
TPEYTOJIbHUKOB.

[Ipu3naku paBeHCTBA
MIPSIMOYTOJIBHBIX

TPEyTrOJILHUKOB. CBolicTBO
MeEIHAHbI IPAMOYTOJIEHOTO
TPEYTOJIbHUKA.

PaBHOOeIpeHHBIC u

PaBHOCTOPOHHHUE TPEYTOJIbHUKH.

[Ipu3naku u CBOICTBA
PaBHOOCIPEHHOTO
TpPEYroJbHUKA.

[IpotuB  OGosblieil  CTOPOHBI

TPEYTOJIbHUKA JISKUT OOJIBIIHI
yroii. [Ipocreline HepaBeHCTBA

B reoMerpuu. HepaBeHCTBO
TPEYTOJIbHUKA. HepasenctBo
JIOMaHOM.

[IpsAMOYTONIBHBINA TPEYTOIBHUK C
yriom B 30°.

[IepBbIe [IOHATUSA 0

A0Ka3aTeJIbCTBax B rCOMCTPUU

Pacno3HaBaTthb nHapbl pPaBHBIX TPCYIOJIbHUKOB Ha TOTOBBIX YCPTCIKaAX (C YKa3aHueM

[IPU3HAKOB).
BbiBoauTh ciencTBUs  (PaBEHCTB  COOTBETCTBYIOIIMX — 3JEMEHTOB) W3  PaBEHCTB
TPEYTOJILHUKOB.

@opMyJIMPOBATH OINpPEACICHUSI: OCTPOYTOJILHOTO, TYMOYTOJIBHOTO, MPSIMOYTOJBHOTO,

PaBHOOEPEHHOI'0, PABHOCTOPOHHET'O TPEYTOJIbHUKOB; OMCCEKTPUCHI, BBICOTHI, MEIHUAHBI
TPEYTOJIbHUKA; CEPEIMHHOIO NePIEeHIUKYIIApa OTPe3Ka; IepuMeTpa TpeyroJIbHUKA.

@opMyJIMPOBaTh CBOWCTBA U MPU3HAKU PAaBHOOEIPEHHOTO TPEYTOJIbHUKA.

CTpOI/ITb YCPTCIKU (HpI/I HaJIMYHUH BO3MO)KHOCTI/I), pemiatb 3agavd C IIOMOINBIO
HAaXOKACHUS paBHBIX TPCYTOJIbHUKOB.

[IpuMeHSATH IPU3HAKU PAaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIBHUKOB B 3a/1a4ax.
Hcnosb30BaTh UGPOBEIE PECYPCH ISl HCCJIE0BAHNS CBONCTB H3YYaeMbIX QUTYD.

3HAKOMMTBCS € HCTOPUE pPa3BUTHSI TE€OMETPUU
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IMapannenbHbie [MapamienpHbie  mpsimble, ux |POPMYJIHPOBATH MOHATHE APATIIEIBHBIX IPSAMBIX, HAXOAHTh IPAKTHYECKHE IIPUMEPBI.
npsMble,  cymMma [cBoMcTBa, [IaTelii  mocrtynar .
M3yuaTh CBOICTBa YIJIOB, OOpa30BaHHBIX IPH MEPECEUCHUH MMapaUICIbHBIX TPSMBIX
yIJI0B Esximuma. Hakpecr nexamue, .
CEKYIIIEH.
TPeyroJibHuKa COOTBETCTBEHHBIE u
(14 ) OAHOCTOPOHHHE YUIBL I[TpoBoauTh A0KA3aTEABLCTBA IAPALIEIBHOCTH JBYX IPSIMBIX C IIOMOIIBIO YIJIOB,
(0bpasoBanbie IPU |66pa3oBaHHbBIX NPH MEPECEUEHNH DTUX TPAMBIX TPETHEN NPAMON. BBIUHMCIATH CymMMy
fiepecedeHn MapaJUICIBHBIX |y ryop TpeyrobHUKA B MHOTOYTONIBHUKA.
IPSMBIX CEKYyIIEH).
HaxoauTh 4MciIoOBble M OyKBEHHBbIE 3HAYEHMS YIJIOB B F€OMETPUYECKHX 3aJladax C
1IpusHax HapaeIbHOCTH |y eronp30BaHMEM TEOPEM O CyMME YIJIOB TPEYTONLHUKA ¥ MHOTOYTOJIBHHUKA.
OpsSMBIX  4Yepes paBEHCTBO
paCCTOSIHI/Iﬁ OT TOYEeK OI[HOI>'I 3HaAKOMHUTBCS C ucmpneﬁ pa3BUTHA T'COMCTPUN
IIPSIMOM 10 BTOPOM IIPSIMOM.
CymMa yrioB TpeyrojbHHUKA U
MHOTOYTOJIbHHKA.
BHenraue yriiel TpeyroJibHUKa
OKpYKHOCTH U |OKpyKHOCTb, XOPJIBI u ([@opMyJHMpPOBaTH oONpeIeJeHHsI. OKPYXHOCTH, XOpJbl, JUaMeTpa M KacaTelbHOW K
KpYT. TaMeTpBbI, ux CBOWCTBA. |OKPY>KHOCTH.
KacatenpHast K  OKPYXKHOCTH. .
I'eomeTpuueckue OXPYHRHOCTS, BIMCAHEAS B YI ol M3yyaTh uX CBOICTBa, MPHU3HAKH, CTPOMTb 4YepTeK(IPH HAIUYUM BO3MOXKHOCTH).
, .
MOCTPOEHMA Homsmae 0 TMT, npamencrue B HccienoBaTh, B TOM YKCIIE HCIOJb3YS HU(POBbIE pecypchl: OKPYKHOCTb, BIIMCAHHYIO B
b (v}
YroJl; IEHTP OKPY>KHOCTH, BIMCAHHON B YTOJI; PABEHCTBO OTPE3KOB KacaTeIbHbIX.
(14 9) 3a7a4ax. buccekrpuca u
CCPCIMHHBIM - HCPUCHAUKYID | cmonb3oBaTh Merox I'MT s 10Ka3aTellbCTBa TEOPEM O IMEPECEYEHHUU OUCCEKTPUC
KaK — ICOMCTPUICCKUC  MCECTA \yrjjop TpeyroibHMKa W CEPEIMHHBIX TEPICHIAMKYJISPOB K CTOPOHAM TPEYrOJBHHUKA C
TOYCK.

OKpy’>KHOCTb, OINKCAaHHAs OKOJIO
Brnucannas B
TPEYrOJIbHUK OKPYKHOCTb.

TPEYToJIbHUKA.

nomoltbso [ MT.

OB.]'Ia)leBaTb NOHSITUSIMH BIIMCAaHHONH M OINMCaHHOM Opr)I(HOCTGfI TPCYTroJIbHUKA,
HAXOAUTDb LCHTPHI OTUX OKPY)KHOCTeﬁ.

PemiaTh OCHOBHBIC 3aJa4yd Ha MOCTPOEHUE: YIJIa, paBHOrO AJaHHOMY; CCPCAMHHOIO
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IIpocreiimue

3aJa4u Ha

[EPIEHIUKYJIIpa JAHHOIO OTpe3Ka; NPsSMOH, NPOXOAAIEH uepe3 MaHHYK TOYKYy U

[IOCTPOECHUE NEPIECHINKYJIAPHON JaHHOW MPsIMOM; OMCCEKTPUCHI TAHHOTO YIJIA; TPEYTrOJbHUKOB II0
paBJII/I‘-IHBIM DJICMCHTAaM.
3HAKOMHUTBCS C HCTOPHEN Pa3BUTHUS TEOMETPUU
I[loBTOpEHUe, [loBTOpeHHE WU 00o6menne (Pemath 3a1a4uu Ha TOBTOPEHUE, WLUTFOCTPUPYIONINE CBSI3U MEXAY PAa3TUYHBIMUA YacCTSIMU
00001IeHIE OCHOBHLIX ITIOHSITUI U METOLOB Kypca
. Kypca
3HAHUIH
7 Kacca
(4 4)
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8 kJacc (He meHee 68 1)

Ha3Banue paznena
(Tembl) Kypca
(4mncy10 4acoB)

OcHoBHOE coacpkaHue

OcHoBHbIE BHIbI JIeSITeJIbHOCTH oﬁyqamnmxcﬂ

YeTbIpEXyroJibHU-
KH

(12 v)

[Tapannenorpamm, €ero Npu3HaKu

n cBouMcTBa. YacTHble cCiyyau

napajuieIorpaMMOB
(IpAMOYTOJIbHUK, pomo,
KBaJpar), WX TMpPU3HAKA H©

cBoricTBa. Tpanemnus. PaBHoOOKas
U TIPSIMOYTOJIbHAS TPAITCIIHH.

Y 1BoeHue Me€IUaHBbI.

L{eHTpanbHas CUMMETPUS

N300paxkarh M HAXOAMTb Ha 4YepTekaxX 4YETHIPEXYTOJIBHUKM pAa3HbIX BUIOB M HX
DJIEMEHTBI.

@opMyIHMpOBATH ONpeAesIeHusI: apajuiejorpamMma, NpsMOyToJibHUKa, poM0Oa, KBajpaTa,
Tparneny, paBHOOOKON Tpaneuu, NpsMOYToJIbHOW TpameIyH.

/loka3pIBaTh M HCHOJb30BaThb IMPM PpelleHHMH 3aJ4a4 T[pPU3HAKM U CBOMCTBA!
napasuiesiorpaMmma, npsiMOyrojbHUKa, poM0Oa, KBajpara, Tpareuuu, paBHOOOKOH Tparnenuu,
[PSIMOYTOJILHON Tparenuu.

I[IpuMeHATH MeTO yABOCHUS MEANAHbI TPEYTOJIbHUKA.
Hcnoab3oBaTh U(PPOBBIE peCypChl AJIsl UCCIEIOBAHMS CBOMCTB U3y4aeMbIX (UTyp.

3HAKOMMTBCS C HCTOPUEH Pa3BUTHS FEOMETPUU

Teopema dajeca
u TeopeMa 0
NMPONOPUHMOHAIBH
bIX 0Tpe3Kax,
1Mo100HbIE

TPeyroJbLHUKH

(15 1)

Teopema @aneca u Teopema o
[IPOIIOPLIMOHAIEHBIX OTPE3KAaX.

Cpenssisi JIMHUSA TPEYrOJbHUKA.
Tpanenus, e€ cpeHss JINHUS.

[ [ponopunoHanbHbIe
[IOCTPOCHHE

OTPE3KH,
YETBEPTOTO
[IPONIOPLIMOHATIBHOTO OTPE3KA.

CBolicTBa  LIEHTpa  Macc B

TPEYTOJIbHUKE.

HpOBOI[I/ITI) MOCTPOEHUSA C ITOMOIIBLIO HUPKYJA U JIMHEWKN C HCIIOJIb30BaHUE TCOPCMbI

Qajleca W TEOpeMbl O NIPONOPLUUOHAIBHBIX  OTpe3KaX, CTPOMUTb  YETBEPTHIN

[IPONOPLMOHATIBHBIN OTPE30K (IIPU HATUUYUU BO3MOKHOCTH).

HpOBOI[I/ITI) A0Ka3aTeJILCTBO TOro, 4TO MCAHWAHBI TPCYTOJIbHUKA MCPECCKAIOTCS B OHHOﬁ
TOYKEC, 1 HAXOAUTH CBA3b C HCHTPOM MACC, HAXOAUTb OTHOLICHHEC, B KOTOPOM MC/IUAHbI
JACIIATCA TOYKOM HUX epe CCUCHUs.

HaxonuTh 10JO0OHBIE  TPEYroJbHUKM HAa TOTOBBIX  4YepTeXkax C  yKa3aHUEM

COOTBCTCTBYIOLIUX ITPU3HAKOB HOI[O6I/I5I .

Pemath 3a1aum Ha HOI[O6HI>I€ TPCYTrOJbHHUKH C ITIOMOIIBIO CaAMOCTOATCIIbBHOI'O ITIOCTPOCHUA
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[loo0HBIE TpeyroabHUKH. Tpu

pU3HaKa noo0us
TpEyroyibHUKOB.  IIpakTudeckoe
[IPUMEHEHUE

yepTexell (Mpy HaJIu4YUK BO3MOXKHOCTH) U HAX0KJI€HUS MOJI0OHBIX TPEYTrOJIbHUKOB.
[IpoBoauTH A0KA3aTENHCTBA C UCIOJB30BAHUEM IIPU3HAKOB MOA00US.

Jloka3bIBaTh TPU NPU3HAKA IOJ00MS TPEYTOJILHUKOB.

IIpuMeHsATH MOJTyYEHHBIE 3HAaHUS IPU PEIIEHUU F'€OMETPUYECKUX U MPAKTUYECKUX 3a1a4.

3HAKOMMTBCS € HCTOPHEH pPa3BUTHSI T€OMETPUH

[L1omans.
Haxo:xaenue
nJomaaen
TPEyroJibHUKOB U
MHOT0YT0JIbHBIX
¢uryp. Ilnomaau
noao00HbIX puryp

(14 1)

[lonatue 00 oOmeil Tteopuu
IIomaau.

DopmyJibl IJIsL JIOIIA 1A
TpEYroabHHUKa,

napauienaorpamma. OTHOLIEHUE
IJIOIIAIE  TPEYrOJIbHUKOB  C

O6HII/IM OCHOBAHUEM HJIN O6HICﬁ

BBEICOTOMH.

Brrancienune IUIonIaen
CIIO’KHBIX buryp yepes
pa3oueHue Ha qacTu u
JIOCTPOCHHUE.

[Tnomanu ¢uryp Ha KiIeT4aToit
Oymare.

[Tnomanu 1OAOOHBIX — UTYD.
Brraucnenne TIOIIAACH.

OsgiiaieBaTh NEPBUYHBIMYU MpPeICTABJIEHUSIMH 00 00IIel Teopuu IUIOMAIu (MephI),
(opmyupoBaThH CBOMCTBA IUIOMIA/IN, BBISICHATh MX HATJISAIHBIA CMBICIIL.

BbIBoANTH (OPMYJIBI TUIOMIAAN TTAPAIIIEIOTpaMMa, TPEYTOJIbHHUKA, TPANCIIHH U3 (POPMYJIBI
IUI0IIA/IM IPSIMOYTOJIbHUKA (KBaspaTa).

BoiBoANTHL (HOPMYIIBI TUTOMIAAN BBITYKIIOTO YETHIPEX YTOJNBHUKA Yepe3 TUaroHald U yroil
MEXKy HUMH.

Haxoautes miomann ¢uryp, n300paxEHHBIX Ha KIeT4aTol Oymare, HCIOJIb30BaTh
pazOueHne Ha YacTH U AOCTPOEHUE (IIPU HATMYUU BO3ZMOKHOCTH).

Pa36npaTb NnpuMepbl  KUCIIOJIB30BaAHUA BCIIOMOTaTeIbHON IUIOIIAAU  JJIs peuicHuA

reOMETPHUECKUX 3a7au.
Haxoautp mnomaay nogo0HbIX QUryp.
BbrunciasTh 0maan pa3inyHbIX MHOTOYTOIBHBIX QUTYD.

Pemats 3agaum Ha 1JI0MaJb C MPaKTUYICCKUM COACPIKAHUEM
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3anaun c IIPaAKTUYECKUM
coaepkanueM. Pemenue 3ana4 ¢
[TOMOLIBIO MeToJ1a

BCIIOMOTaTeIbHOM IIOIIAIN

Teopema
ITugaropa
HaYajIa
TPUTOHOMETPHUH

(10 v)

Teopema [Tudaropa, eé
JI0Ka3aTelbCTBO W IPHMEHEHHE.
O6parnas Teopema [Tudaropa.

Ornpenenenne
TPUTOHOMETPUUYECKUX  (YHKIIHH
OCTpOTO yTia,
TPUTOHOMETPHUYCCKUE
COOTHOILICHUS] B TPSMOYTOJIbHOM
TpeyroJjbHHUKE. OCHOBHOE

TPUTOHOMETPUUYECKOE TOXKIECTBO.
CooTHo1IEHNsI MEXAY CTOPOHAMU
B IPSIMOYTOJIbHBIX
TPEYroJbHUKAX C yrilaMu B 45° u
45°; 30° n 60°

loka3zpiBaTh TeopeMy [ludaropa, ucnoib30BaTh €€ B MPAKTUYECKUX BHIYUCICHUSX.

®opMyJIMpOBATH byHKIUH

NPOBEPSATH UX KOPPEKTHOCTb.

OIPCACIICHUS  TPUTOHOMETPUUYCCKUX oCcTporo yria,

BBIBO]II/ITL TPUTOHOMCTPUYCCKUEC COOTHOMICHUA B MPAMOYTOJIBHOM TPCYTOJIbBHUKC.

HccaenoBaTh COOTHOIIEHUS MEXAYy CTOPOHAMHU B HPSAMOYTOJBHBIX TPEYrOJbHHUKAX C
yriaamu B 45° u 45°; 30° u 60°.

Hcnoab3oBath GopMysbl IPUBEIECHUS U OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO IS
HAaXOXJICHHUS COOTHOIIEHUH MEXIY TPUTOHOMETPHUUYECKUMH (QYHKIMSAMHU PA3IUYHBIX
OCTPBIX YTJIOB.

IIpuMeHATH NOJyYEHHBIE 3HAHNS U YMEHHUSI [IPU PEIICHUH MPAKTUYECKUX 3a1a4.

3HAKOMMTBCS € HCTOPHE Pa3BUTHS T€OMETPUU
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Y1ibl
OKPY’KHOCTH.
Brnincannbie

U OIIMCAHHBbIC

YECTbIPEXYT0JILHU-
KH.

KacaTeanHbIe

K OKPY’KHOCTH.

BrnucanHele ¥ LIEHTpajbHBIC
YIJIBL,

Yrojl MEXIy KacaTeJIbHOW U
XOPJIOH.

Yriael  Mexay ~— XopaamMu M
CEKYILUMH.

BrincanHbie U OIMCaHHBIE

YEThIPEXYTOJIBHUKH, UX TPU3HAKU
u cBoicTtBa. lIpuMeHeHue 3TuxX
CBOWCTB

@opMy.IMPOBATH OCHOBHBIC OMNpEENCHHS, CBSI3aHHbIE C yIJaMH B Kpyre (BIHCAHHBIN
YTOJI, LIEHTPAJIbHBIN Yrod).

HaxoauTs BIIMCAaHHBIE YTIIbl, ONUPAIOIIUECS HA OJHY AYTY, BBIYHCIATH YIJIbI C IOMOILIBIO
TEOPEMBbl O BIIMCAHHBIX YIVIAX, TEOPEMBI O BIIMCAHHOM YETBIPEXYTOJILHUKE, TEOPEMBI O
LIEHTPAJIbHOM YTJIE.

I/ICCJ'IeIlOBaTb, B TOM 4YuCIC€ C IIOMOIIIBIO I_[I/I(i)pOBBIX peCypCOB, BIIMCAHHBIC U

OIIMCAHHBIC LIE?T]':;IpéXerJ’I]&»HI/IKI/I, BBIBOJMTH UX CBOMCTBA U IMPU3HAKH.

Wcnonb30BaTh 3TH CBOMCTBA M IPU3HAKU MPU PEIICHUH 3a]1a4

Kacanne
OKPpY:KHOCTEH [P PEIICHUU T'€OMETPUYECCKUX
(13 '_[) 3a1a4.
B3anMHOe pacrnosoxeHue IByx
OKPY’KHOCTEH. Kacanue
OKpY>KHOCTEHN
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX NMOHATHH (PemaTh 3aa4M Ha NOBTOPEHHE, WIIIIOCTPUPYIOIIKE CBA3H MEXIY Pa3IUYHBIMHU YacCTSIMHU

00001I€eHNe 3HAHMI

(44)

"
METOJIOB KypcoB 7 M 8 KIJIaccos,

000011eHHE 3HAHUN

Kypca
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9 kJacc (He meHee 68 1)

Ha3anue
pasnesa (TemMbl)

Kypca (4uc10

OcHoBHOe conepxaHue

OcHoBHbIE BHIBI JIeITEJIbHOCTH oﬁyqamnmxca

4ac0B)
Tpuronomerpus. [[lonstue  cuHyca, KocuHyca/@OpMy/aUpOBaThH OMNpedeJieHUsl  TPUTOHOMETPUUYECKUX (DYHKUMN TYHBIX U MPSAMBIX
TaHT'€HCa OCTPOTo yria, GopMyJIblyTIIOB.
Cunyc, KOCHHYC,

TAHT'eHC yriaoB ot 0

[IPUBCACHUSA.

HaxoauTh cuHyC, KOCUHYC, TAHT€HC YTJIOB TPEYTOJIbHUKA 10 TaOiHIaM U yepes

o 180 rpanycos.Onpenenenue COOTHOIIIEHUS] CTOPOH B TPEYTOJIbHUKE.

DopmyJibl TPUTOHOMETPUUYECKUX 5

IpHBeIeHHA Hcnoab3oBath GOpMyIbl MPUBEICHUS I BBIYMCICHUS TPUTOHOMETPUUYECKUX (YHKIUI
¢yukuunit yrnos or 0° mo 180°. [TymbIX yriios.

(16 1)

Pemenne HaxoxaeHue JUIMH CTOpPOH U [BBIBOAMTB T€OpEMy KOCHHYCOB M TEOPEMY CHHYCOB (C PaJuyCcOM OMHMCAHHON OKPYKHOCTH).

TPEYroJibHUKOB.  [BETUYHH yTJIOB TPEYTOJHLHUKOB.

Teopeml HaxoauTth cuHyC, KOCUHYC, TAHTE€HC YIJIOB TPEYTOJbHUKA U CTOPOHBI TPEYTOJIbHUKA Yepes
KocuHyc u cUHYC IpsIMOTO U TPUTOHOMETpUYECKUE (QYHKITUH YTIIOB.

KOCHHYCOB " y yelp p p pyHKuwm y

CHHyCOB TYIIOTO yria. Teopema

. N Pemath TpeyroaibHHMK, HCIIONIb3Ysl OIPENEICHUS TPUTOHOMETPUUECKUX (QYHKIUI OCTPOro
KOCHHYCOB(00001IEHHAS ) pey ’ y pel p P bynxu P
TJ1a, TEOPEMY CUHYCOB U KOCHUHYCOB.
(14 1) TeopeMa CHHYCOB (C paanycoM y1J1d, TeopemMy y y

OTHCAHHOI OKPY>KHOCTH).

Dopmyna ILIOIIAA

TpEyroJIbHUKA yepes JIBE
CTOPOHBI M YTOJ MEXKIy HHUMH.
Dopmyia MJI0IAIu
yepes

JUaroHajivu U yroja MCxX1y HUMHU.

YETBIPEXYTOJIbHUKA €ero

Pematn HECTAHAAPTHBIC IMPAKTUYCCKUE 3aJa4l, CBOAAIIHUECA K HAXOXACHUIO Pa3JIMYHBIX
DJICMCHTOB TPCYT'OJIbHUKA
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[IpakTuueckoe MpUMEHEHUE
JTOKa3aHHBIX TEOPEM
IMpeoopaszoBanue [[lonstue o  npeobpazoBannnOCBaMBAThL MOHATHE NPEOOPA3OBaHMA MOAOOUS.
moao0us. moaoous. .
HccnenoBarh OTHOIICHHE JIMHEHHBIX SJIEMEHTOB (QUTYyp MpU MpeoOpa3oBaHHH MOI00US.
8 9) CoOOTBETCTBEHHbBIE aneMeHThHaxoauTh IpuMepsl 01001s B OKPY>KaIoIei 1eHCTBUTEIBHOCTH.
MoA00HBIX (puryp.
PemaTe reomerpuueckue 3adaud M 3aJadd U3 PEANbHOM KU3HU C HUCIOJIb30BAHHEM
MPU3HAKOB MOJOOHBIX TPEYTOJIHHUKOB.
MeTtpuueckue Teopema 0 npousBeieHnu [BbIBOAUTH MeTpUUECKHe COOTHOUICHHSI MEXIY OTPEe3KaMU XOp[l, CEKYLIUX U KacaTelbHBIX
COOTHOIIIEHUS] B [OTPE3KOB  XOpJ, TeopeMa O [C UCMOJB30BaHHUEM BIIMCAHHBIX YIJIOB M MOAOOHBIX TPEYroJIbHUKOB.
OKPY:KHOCTH. MIPOU3BEICHUU OTPE3KOB .
Hcnosb30BaTh TEOPEMBI O MPOU3BEACHUH OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeJbHOU
CEeKyIIUX, TeopemMa O KBaJapaTe 3
8 ) . [PU PEIICHUHN 33/1a4, TOCTPOSCHUH YePTEKEN HA TPAKTUUECKUX 3aHATHIX
kacarenbHOU. [lpumMeHeHue B

PCIICHUN I'COMCTPUICCKHUX 3a1av

BekTopsi (12 4)

Onpenenenue BEKTOPOB,
CJIO)KEHHE M Pa3HOCTh BEKTOPOB,

YMHOKCHHUEC BEKTOpA HAa YHCJIO.

DU3NYECKUH U TEOMETPUYECKHI
CMBICJT BEKTOPOB.

PasnoxeHnne BeKTOopa IO JBYM

Hcnosib30BaTh BEKTOPHI KaK HaIpaBiICHHBIE OTPE3KU, MCCIAEAOBATH M€OMETPUUECKUI
(mepemernienne) U GU3NIECKU (CHIa) CMBICITBI BEKTOPOB.

3HATDH onmpeacaceHud CyMMbl W PasHOCTH BEKTOPOB, YMHOXCHHSA BCKTOpa Ha 4YHCIIO,
HCCJIea0BaTh FCOMeTpI/I‘leCKI/Iﬁ n (1)I/I3I/I‘16CKI/II>'I CMBICJIbI 3THUX onepaunﬁ.

Pemarthb TCOMETPHUICCKUEC 3a]a4r C UCII0JIb30BaAaHNEM BEKTOPOB.
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HEKOJUIMHEAPHbIM BEKTOpaM.

Koopaunatel BekTopa.

CkansipHOe IIPOU3BE/ICHUE
BCKTOPOB, €0 IMPUMCHCHHUC JIA

HaXOXXACHUA OJIUH U YTJIOB.

Pentenne 3amady ¢ HOOMOIIBIO
BEKTOPOB.

[Ipumenenue BEKTOPOB IS
pelieHusl 3aJad KUHEMaTUKH U
MexaHuku. Meron — KoOpAMHAT
MpU  PEIIEHUH TeOMETPUUYECKUX
3a7a4.

Ucnonb3oBanue METOIa
KOOpPJIMHAT B  TMPAKTHYECKUX

3aja4ax

PackJiaabIBaTh BEKTOP 110 IBYM HEKOJJIMHEAPHBIM BEKTOPAM.

Hcnonb30BaTh CKaIIPHOE MTPOU3BEACHNE BEKTOPOB, BHIBOAUTH €M0 OCHOBHBIE CBOWCTBA.
BeruncasTe cymMmmy, pa3sHOCTb U CKAJISIPHOE IPOU3BEACHUE BEKTOPOB B KOOPAMHATAX.
[IpuMeHsATH CKaJIspHOE MPOU3BEACHUE ISl HAX0XKJICHHS! JUIMH U yTJIOB.

Hcnosb30BaTh CBOIMCTBA yII0BOTO KOAG(UIIMEHTA MPSIMON TP PEIICHUH 3aad, s
oTpesieNICHUs PaCIOIOKEHUS MPSIMOK.

IIpuMeHSITH KOOPAMHATHI IPU PEIICHUN T€OMETPUUYECKUX U MPAKTUYECKUX 3a1ad, JUIs
[MOCTPOCHUS MaTEMaTHUYECKUX MOJIeJIel pealbHbIX 3a/1a4 («METO KOOPIUHATY).

[losib30BaThLCS U1 TOCTPOCHUS U UCCIIEIOBAHUA IU(DPOBBIMU PECYPCAMHU.

3HAKOMHTBCS ¢ HCTOPHEH pa3BUTHS T€OMETPUU

I[loBTOpEHME,
00001IEeHME,
CHCTEeMATH3AIUA
3HAHUI

(10 4)

[ToBTOpEHNE OCHOBHBIX MOHITUI

U MeTogoB  KypcoB 7—10
KJ1aCCOB, 00001enne U
cUCTeMaTU3aLuUs 3HaHUM.
IIpocreiine  reoMETpUYECKHE
¢urypel W  HX  CBOWCTBa.
N3mepenne F€OMETPUYECKUX
BEJIMYMH.

TpeyroJIbHUKU.
[TapannensHbIe u

MEPIICHIUKYISIPHBIE MTPSIMbIE.

OnepupoBaTth NOHATHSIMU:  (urypa, TOYKa, TMpsMas, Yroji, MHOTOYTOJIbHUK,
pPaBHOOEIPEHHBIH M PAaBHOCTOPOHHUN TPEYrOJbHUKH, HPSIMOYTOJbHBIM TpPEYrojbHHUK,
MeraHa, OMCCEKTPHCa U BBICOTA TPEYTOJbHHKA, TapalljIeNorpaMM, poMO, IPSIMOYTOIBHUK,
KBaJpar, ¢uryp,
TPEYrOJbHUKOB; NapaJJIENIbHOCTh U NEPIEHANKYIAPHOCTh NPSAMBIX, YOI MEXY MPSIMBIMHU,

Tpamenus; OKpPY>KHOCTb, KacaTelbHas; paBeHCTBO M TOA00He
CUMMETPUSI OTHOCUTENIBHO TOUYKH M IPSIMOM; JUIMHA, PACCTOSHUE, BEIMUMHA yIJia, IUIOMAb,

MepUMETP.

Hcnosb3oBarh (popMyJibl: IIepuMeTpa U IUIOWEAAU MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTH
U IO/ Kpyra, 00bEMa MpsSMOYTOJILHOTO MapajuieNenunesa.

OHGpHpOBaTb NOHATUAMM: IPAMOYTOJIbHAA CUCTEMA KOOPAUHAT, BEKTOP, MCIIOJb30BATDH
OTU MOHATHUA [JIA NPCACTABJICHUA OaHHBIX W PEIICHHA 3aJad, B TOM YHCIC U3 APYIHX
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OKpy’>KHOCTb u KPYT. |y4€OHBIX IIPEAMETOB.
['eomeTpruyeckue  MOCTPOEHUS.
Vribl B OKPY>KHOCTH.
BriucanHple M OmNMCaHHBIC

Pemars 3agaum Ha IMOBTOPCHUC OCHOBHBIX HOH)ITPIﬁ, HIUIFOCTpAaIuIO CBsA3eH MCKAY
Pa3JIMYHBIMHU 9aCTAMU KypcCa.

OKPYXKHOCTH MHOTOYTOJIBHUKOB. By GupaTs MeTOA 11 PEIICHNUS 3a1a4H.
[Ipamas 31 OKPYKHOCTb.

YeThIpéXyronbHUKU. Brucannsie [PelIaTh 3aa4u n3 MOBCEIHEBHOM XKU3HHU
151 ONMCaHHbIE
YETBIPEXYTOJIbHUKH.

Teopema Iludaropa um nHayama
TPUTOHOMETPUH. Pemenne
00LINX TPEYrOJIbHUKOB.

IIpaBUIIBHBIE MHOI'OYTIOJIBHUKH.

[TpeoOpa3zoBanus TJIOCKOCTH.
JIBUKCHMSL. [Tomobwue.
Cummertpus.

IImomians. Brruncnenue
mromaneii. [lmomanu moxo0HBIX
dburyp.

I[CKapTOBBI KOOPpAUHATBI Ha
IIJTIOCKOCTH.

BekTopsl Ha IIOCKOCTH

? 31ech MpeNCTaBIeHbl 2JIEMEHTHI COAEPKAHMS Kypca, M3ydaBIIUecs B 5—8 Kiaccax M TPeOyomue IMOBTOPEHHUs, 0O0OMIEHNS U CHCTEMATH3ALUH.
OOpamiatbes K 3TOMY MaTepHaly MOXKHO B BHUJIE aKI[EHTa Ha 3aBEpIIAIOIEM dTare U3ydeHus Kypca 9 Kiacca Uil pacipeiessiTh 0 COOTBETCTBYIOIIUM
TEMAaTHYECKUM pa3jesiaM, U3y4yaeMbIM B TEUCHUE YUeOHOTO To1a.
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10 kJacc (He meHee 68 4)

Ha3zanue
pasnesa (TemMbl)

Kypca (4uci10
4acoB)

OcHoBHOe conepxaHue

OcHoBHbIE BUBI JIeITEJIbHOCTH Oﬁy‘lalOHIl/IXCﬂ

/lexapTOBBI
KOOPANHATHI
MJIOCKOCTH

Ha

(16 4)

HeKapTOBI)I KOOpAUWHATBI TOYCK
Ha IIJIOCKOCTH.

YpaBHEHHE TMPSAMOW. YTIJIOBOM
koo umenr,

HAKJIOHA,

TAHI'€HC  yIJa

napajyieibHble U

MEPIEHIUKYJISIPHBIE ITPSIMBIE.

YpaBHEHUE OKPYKHOCTH.
HaxoxneHne KoOpAHMHAT TOYEK
HepeceueHUst

OKPYXHOCTH U

IPSIMOM.

MeTo KOOpAMHAT IIPU  PELLIEHUN
reOMETPUUYECKUX 3aad.

Hcnonn3oBanue MeToJa

KOOpAWHAT B MPAKTUYCCKUX

3aJadax

OcBauBaTh NMOHATHE HpHMOYFOHBHOﬁ CUCTEMBI KOOpAWHAT, ACKAPTOBBIX KOOPAHWHAT
TOYKH.

BbIBOAUTE ypaBHEHHUE IPSMONM M OKPYXKHOCTH. BbIIeasiTh IONHBIA KBaapar I
HAXOKJICHUS LIEHTPa U Painyca OKPYKHOCTH 110 €€ yPaBHEHUIO.

PemaTh 3aga4M Ha HaXO0XKJACHUE TOYEK IMEPECEUEHUs] MPSIMBIX U OKPY>KHOCTEH C
MMOMOIIIbIO METO/1a KOOPAMHAT.

HcnoJsib30BaTh CBOMCTBA YIIIOBOTO KOA(pPUITMEHTAa TIPSIMOW TMPH PEIICHUH 3aaad, JJIs
OTpeieNICHUs PaCIOIOKEHUS MPSIMOK.

[IpuMeHATH KOOPAMHATHI NPU PEUICHUH T€OMETPUYECKUX U MPAKTUUYECKHX 3aaay, AJis
[IOCTPOCHMS MAaTEMaTUUECKUX MOJIEIEH peanbHbIX 3a7a4 («METO/ KOOPAUHATY).

[Moab30BaTHCA J17151 TOCTPOSHUS U UCCIIETOBAHUMN IIU(PPOBBIMU PECYPCAMH.

3HAKOMUTBCS C HCTOPUEN PAa3BUTHS TEOMETPUU

I[IpaBuJbHbIE

MHOI'OYIrOJIbHUKH.

/[JInHA OKPY/KHOCTH

Hp ABUJIBHBIC MHOTOYTOJIbHUKH,

BBIYMCIICHUC ux 3JICMCHTOB.
Uucno m U JOJIMHA OKPY’KHOCTH.

JlnHa yTu OKpPY’>KHOCTH.

(I)OpMyJII/IPOBaTL OIIPEACIICHUE TPAaBUJIbHBIX MHOT'OYT'OJIbHUKOB, HAXOAUTb UX 3JICMCHTEI.

Iloab30BaThCS NOHATHEM JJIUHBI OKPY’KHOCTH, BBEJIEHHBLIM C ITOMOIILLIO IMPaBUJIBHBIX
MHOTOYT'OJIbHUKOB, ONIPEa€eJATh YUCJIO T, JUIMHY AYTHU U padAlaHHYIO MEPY yriia.

IIpoBoaMTHL Mepexo OT paguaHHON MEpHI yria K TpayCHON U HA00OpOT.
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U II0IAAb Kpyra.

Pannannas mepa yria.

OnpenensiThb 1I0MIAb KPYTa.

Bourunciienue [Tnomane kpyra u ero 3yieMeHTOBBbIBOAMTHL (hopMyJibl (B TPaIyCHOW M paauaHHON Mepe) sl IJIUH AyT, IUIOIIaAeH
Iomaaen CEKTOpPOB M CErMEHTOB.
(cexTopa u CEerMEHTA).
(16 4v) Breruucnenne tomaneit  Guryp BuraucasTh mwiomanau Guryp, BKIOYAIOMIUX JIEMEHTH OKPY>KHOCTH (Kpyra).
BKJIFOYAOIIUX 3JIEMEHTHI Kpyra .
HaxoauTse miomany B 3aa4ax peajibHON KU3HU
J{BHKEHHS [TonsaTHE 0 nBukeHuu |(Pa30upatrh [NpuUMeEphbl, WUIOCTPUPYIOIINUE TOHATHS JIBWXKEHHUS, LEHTPOB U oceil
IJIOCKOCTH [IJIOCKOCTH. [TapajienpHBIN [CHMMETPHH.
MIEPEHOC, TOBOPOT U CUMMETPHSL. .
(10 v) @DopMyJHPOBATL OIPEACICHU MAapaJUIEIbHOTO IIEPEeHOCca, II0BOPOTa U OCEBOU
Ocu ¥ LIEHTPBl CUMMETPUH. .
cuMMeTpud. BBIBOAUTH UX CBOMCTBA, HAXOAUTH HEIMOBUKHBIE TOUKH.
[Ipocreliine  TpUMEHEHUS B . .
HaxoauTh IEHTPHI U OCH CUMMETPUI TpocTeHIuX (uryp.
pEIIeHNN 3a1a4
IIpuMeHATH NapaeNbHbIi IEPEHOC U CHMMETPHIO TIPU PEILIEHUU T€OMETPUYECKUX 3adau
(pa3bupatb pUMeEpBI).
Hcnonb3oBaTh 11 TOCTPOCHUS U UCCIIEI0BAaHUIN LIUPPOBBIE PECYPChI
IToBTOpEHME, [ToBTOpEeHHE OCHOBHBIX MOHATHI |OnepupoBaTh MNOHATHUSIMHU: ¢durypa, TOUYKa, TMpsMas, Yroi, MHOTOYTOJbHUK,
00o01menue, U MeToJOoB KypcoB 7—I10 [paBHOOEIpEHHBII M PaBHOCTOPOHHUM TPEYrOJIbHUKH, MPSIMOYTOJbHBIN TpPEyrojbHHUK,
CHCTEMATH3AalUA  [KJIACCOB, 00o01eHue U [MeauaHa, OMCCeKTpHUca U BbICOTA TPEYroJbHUKA, TapalielorpaMM, poMO, MPSIMOYTOJIbHUK,
SHAHWIT CUCTEMATHU3ALHS 3HAHWM. |[KBajpaT, Tpameuus; OKPYXHOCTb, KacaTelbHas; paBeHCTBO U mojodue ¢uryp,
26 [Ipocreiime  reoMETpUYECKUE [TPEYTOJBbHUKOB; NapalIeIbHOCTh M NEPHEHAUKYJISIPHOCTH TPSAMBIX, YIOJd — MEXIy
q . .
( ) ¢urypel W MX  CBOWCTBA. [[IPSIMBIMH, CUMMETPHUSI OTHOCHTEIBHO TOYKM W MpPSIMOH; JIMHA, PAacCTOSHHE, BEIMYMHA
W3mepenue T€OMETPUYECKUX |yIJIa, IUIOIAb, IIEPUMETP.
BEJIMYUH.
HNcnonb3oBats (opMyJbl: IepuMeTpa M IUIOIIAJM  MHOTOYI'OJBHUKOB, JJIMHBI
TpeyronbHUKH. OKPY’KHOCTH | IUIOMIAN Kpyra, 00bEMa MpsIMOYTOJIBHOTO MapaliesenuIeaa.
[lapasienbHble n |OnepupoBaTh NOHATHUSIMH: IPSIMOYTOJIbHAS CUCTEMA KOOPJAUHAT, BEKTODP; HCNOJb30BaTh

OTU TOHATHUA U NPCACTABIICHUSA NAaHHBIX W PCUICHUA 3a/lad, B TOM YHUCIIC U3 APYTIHX
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MNEPNCHANUKYJIAPHBIC ITPAMBIC. y‘-Ie6HLIX npeaMcECTOB. Pematpb 3aga4n Ha IOBTOPCHHUEC OCHOBHBIX HOHHTHﬁ, HWIUTIOCTpAlUuIo

CBA3EM MEXIY pa3IMUYHBIMU 4acTSIMU Kypca. BeIOUpaTh MeTOx [UIsl pEIIeHUs 3aJauH.
OKpY’KHOCTb u KpYT.

['eomerpuueckue  noctpoeHus. [Pemarb 3aga4yM U3 MOBCEIHEBHOMN KU3HMU.
Yl B OKpY>KHOCTH.
Bnucannsie u ONMCaHHbIE
OKPY’KHOCTH MHOTOYTOJIbHUKOB.

[Ipsamas 51 OKPY’KHOCTb.
UeThipéxyrojibHUKH. Brincanueie
151 ONMCAHHbIE
YEThIPEXYTOJIbHUKU.

Teopema Iludaropa m Havana
TPUTOHOMETPUHU. Pemenne
00IINX TPEYTrOJbHUKOB.

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH

[IpeobpazoBanms MJIOCKOCTH
JIBYOKCHUS. ITomoOue.
Cummertpus.

[Ltomane. Brrunciienue

wiowanet. Ilnomaau noaoOHBIX
buryp.

I[eKapTOBBI KOOpAWHATHI Ha
IIJIOCKOCTH.

BCKTOpH Ha IIJIOCKOCTHU

* 311ech MPEICTABIIEHBI YIEMEHTHI COEPKAHUS Kypca, u3ydasiimecs B 5—10 kinaccax u TpeOyrouue MoBTOPEHHs, 0000IIEHH U CHCTEMATH3ALNH.
OOpamarbes K 3TOMy MaTepualy MOXKHO B BHJIE aKIEHTa Ha 3aBepIUAroLIeM dTare u3ydeHus Kypca 10 kiacca wim pacnpenensiTh 10
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COOTBETCTBYIOIIUM TEMATUYCCKHUM pasaciiaM, U3yda€MbIM B TCUCHUEC y‘IC6HOFO roaa.

[Tpu pazpaboTke pabodeit mporpaMMbl B TEMATHYECKOM IUIAHUPOBAHUU JIOJDKHBI OBITh YUTEHBI BO3MOYKHOCTH WCITOJI30BAHUS
ANEKTPOHHBIX (U(PPOBBIX) 00PA30BATEIBHBIX PECYPCOB, SBISIONIUXCS YUEOHO-METOAMYECKUMH MaTepraiaMu (MyJIbTUMEIUITHBIC
MPOTrpaMMBbl, JIEKTPOHHbIC YUYEOHUKHU U 3aJaUHUKU, DJIEKTPOHHbIE OMOIMOTEKH, BUPTyalbHbIE J1a0OPATOPUU, UTPOBBIE MPOrPaAMMBI,
KOJUIEKIIMM LHU(PPOBBIX 00pa30BaTEIBHBIX PECYPCOB), UCIOIb3YEeMBIMH JJIsi OOydeHuss M BocnuTaHus oOyuarommxcs ¢ HOJA,
MPEJICTABICHHBIMU B 3JIEKTPOHHOM (IIM(POBOM) BUJE M peaTu3yOIMMU AuaakTudeckue Bo3moxknoctu KT, coneprkanue KOTOphIX
COOTBETCTBYET 3aKOHOJIATEILCTBY 00 00pa30BaHUU.
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OEJEPAJIBHAS PABOYAS ITPOT'PAMMA YYEBHOI'O KYPCA

«BEPOATHOCTDBb U CTATUCTHUKAN».
8—10 KJIACCBHBI

esun n3yyeHust yueOHOTo Kypca

B coBpeMenHOM 1IM()pOBOM MHpE BEpOSTHOCTh M CTATHCTHUKA MPHOOPETAIOT
BCE€ OOJIBIITYIO 3HAYUMOCTh, KaK C TOUKH 3PEHUS MPAKTHUECKUX MPUIOKCHHUM, TaK
U UX pOJIM B 00pa3oBaHUM, HEOOXOJAMMOM KaXKJIOMY 4esloBeKy. Bo3pacTtaeT uuncio
npodeccuii, Mpu OBIAIEHUHU KOTOPHIMU TpedyeTcs xoporias 6a3oBasi MOATOTOBKA
B 00JacTH BEPOSTHOCTH W CTAaTUCTHKU, Takas TIOJrOTOBKA BaKHA IS
NPOJOHKEHUS 00pa30BaHus U IS YCIEITHON POo(eCCHOHATBbHON Kapbephl.

Kaxxapiif yenoBek MOCTOSSTHHO MPUHUMAET PELICHUS] HA OCHOBE MMEIOLINXCSA
y HEro JaHHbIX. A i OOOCHOBAaHHOTO TPUHATUS PEIICHHS B YCJIOBHSX
HEeJOCTaTKa WM H30bITKa HMH(OpMaMU HEOOXOAWMO, B TOM YHCJIE XOPOIIO
chopMUPOBAHHOE BEPOSTHOCTHOE U CTATHCTUYECKOE MBIIIJICHHE.

NMeHHO 1o3TOMy OCTpO BCTajda HEOOXOAUMOCTh C(HOPMHUPOBATH Y
oOyuaronuxcs GyHKIIMOHATIBHYIO TPAMOTHOCTbD, BKITIOUYAIOIIYIO B c€0sl B KAUECTBE
HEOTHEMJIEMON  COCTAaBJISIIONICH yMEHHME  BOCIpPUHUMATh W KPUTHUECKH
aHAJIM3UPOBATh MHPOPMAITUIO, TPEJICTABICHHYIO B Pa3IMYHBIX (OpMax, MIOHUMATh
BEPOSITHOCTHBIN XapakTep MHOTMX pEalbHbIX MPOIECCOB U 3aBHUCHUMOCTEH,
POU3BOJIUTH MPOCTEHINNE BEPOSATHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMU
NpUHIMIAMU cOOpa, aHaiM3a M TPEACTABICHUS JaHHBIX M3 Pa3IMYHBIX cdep
KU3HU OOIIEeCTBAa M TOCyJapcTBa MPUOOIIAET OOYYaIOIUXCS K OOIEeCTBEHHBIM
uHTepecaM. M3ydyeHne OCHOB KOMOWHATOPUKM Pa3BUBACT HABBIKM OpraHU3alluu
nepedopa M moAcuéTa YMciIa BapUaHTOB, B TOM 4YHCIIE, B NMPUKIAAHBIX 3aJadyax.
3HAKOMCTBO C OCHOBaMHU TeOpwH TpadoB CO3MaéT MaTeMaTHdecKuii (pyHIaMEHT
st (pOPMHUPOBAHUS KOMIETEHIM B 00gacTé MHGOPMATUKA U LUAQPPOBBIX
TexHonoruit. I[lomMuUMO 3TOro, mHpUM U3YYEHHWH CTATHUCTUKH W BEPOATHOCTU
oOoramaroTcsl TPEJCTABICHUS YYalIUXCSI O COBPEMEHHOW KapTHHE MHpa U
METOJIaX €ro HccieloBaHus, (GpopMHUpyeTCcsl MOHMMAaHHWE POJIM CTATUCTUKUA Kak
MUCTOYHUKA COIMAIbHO 3HAYMMOW HWHGOpPMANUKW M 3aKJIQJBIBAIOTCS OCHOBBI
BEPOSITHOCTHOT'O MBIIILJICHUS.

B cooTrBercTBUM C JaHHBIMH IEJISIMH B CTPYKTYpE MPOTPaMMbI y4eOHOTO
Kypca «BeposiITHOCTh M CTaTUCTHKA» OCHOBHOM IIKOJIbI BBIJECJIEHBI CIEIYIOIINE
coJiepKaTesbHO-MeToAnueckue TuHun: «llpeacraBienne qJaHHBIX U OMMcaTEIbHAS
CTaTUCTUKa»; «BeposATHOCTb»; «JJNeMEeHThl KOMOMHAaTOpukw»; «BBeneHue B
Teopuro TpadoBy.

Copmepxxanne nuuuu  «lIpeacraBmeHue JaHHBIX M ONHcCAaTeIbHAs
CTaTUCTUKa» CIY)KHUT OCHOBOM s (OpMHUPOBAHHMS HABBIKOB pabOTHI C
uH(pOpMaIMel: OT YTEHUS M WHTEpIpeTanuu WH(OpMAalWU, MPEACTaBICHHOW B
Ta0nuiax, Ha auarpaMmax U rpadukax 110 cOopa, MpEACTaBICHUS W aHAIU3a
JAHHBIX C WCIOJh30BAaHMEM CTATHCTUYCCKUX XAPAKTEPUCTUK CPEAHHX U
paccenBanus. PabGoTas ¢ JaHHBIMH, OOydarol[uecss ydaTcsi CYHUTHIBaTh U
UHTEPIPETUPOBATh JaHHBbIE, BBIIBUIaTh, ApPryMEHTHUPOBATb M KPUTHUKOBAThH
IPOCTENIIINE THUIOTE3bl, PA3MBILIUIATh HaJ (HaKTOpaMH, BBI3BIBAIOIIUMU

97



U3MEHYMBOCTh, U OLICHMBATh HX BIMSHUE HA PACCMAaTPUBAEMBIE BEIWYHUHBI U
IIPOLIECCHI.

HNHaTynTHBHOE NpEACTaBIEHUE O CIIyYalHOM U3MEHYMBOCTH, UCCIIEIOBAHUE
3aKOHOMEPHOCTE M TEHACHUUNW CTAHOBUTCA MOTUBHUPYIOILEH OCHOBOW JIA
U3YYEHHUs TEOPUU BEPOSTHOCTEH. bosbIiioe 3HaYeHUE 3/1€Ch UMEIOT IIPAKTUYECKUE
3a/1aHUsA, B YACTHOCTHU OIIBITHI C KIIACCUYECKUMU BEPOATHOCTHBIMUA MOJIEIISIMU.

[ToHsiTe BEPOSATHOCTU BBOJUTCS KAaK Mepa MpaBIONoOAo0us Ciay4yailHOro
coOpiTus. [lpum m3ydeHun kypca oOydaroliuecs 3HAKOMSTCS C MpOCTEHIINMU
METOJAMH BBIYUCJIEHUS BEPOATHOCTEM B  CIyYaWHBIX OJKCIIEPUMEHTaX C
PaBHOBO3MOXXHBIMM DJIEMEHTAPHBIMU UCXOJAMH, BEPOSATHOCTHBIMU 3aKOHAMU,
MO3BOJIAIOIIMMHU CTaBUTh W pelIaTh Oojee CIOoXHBbIE 33hadu. B Kypc Bxomsr
HayaJbHbIE IPEACTABICHHUS O CIyYalHBIX BEIWYMHAX W KX YHUCJIOBBIX
XapaKTEPUCTHUKAX.

Taxxe B paMKax 3TOro Kypca OCyIECTBIISIETCS 3HAKOMCTBO OOYYArOIIUXCS C
MHOKECTBAMU M OCHOBHBIMU OIE€pPALMsIMU HAaJl MHOXKECTBAMH, PacCMaTPUBAOTCS
[IpUMEpBbl IPUMEHEHMs Ul PELICHUs 3a1ay, a TaKKe HCIIOIb30BAHUA B APYIUX
MaTEMAaTUYECKUX KypcaX U yUeOHBIX MpPEeAMETaX.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe
B 8-10 xiraccax m3yudaercs Kypc « BEposTHOCTh M CTATUCTUKA», B KOTOPBIN
BXOAAT pazaensl: «lIpeacTaBieHue JaHHBIX W ONHCAaTelbHAs CTAaTHUCTUKAY,
«BepoaTrHocThy; «neMeHThl KOMOMHATOPUKNY; « BBenenue B Teoputo rpadoBy.
Ha usydenue nanHoro kypca oTBOJAUT 1 y4eOHBIN yac B HEJEIIO0 B TEUEHUE
KaXKJ10ro roja o0ydeHusi, Bcero 102 y4eOHbBIX Jaca.

Coaep)xaHue yuyebHoro kypca (no rogam obyueHus)

8 kiace

[IpeacraBnenrie JaHHBIX B BUJE TaONHII, 1Uarpamm, rpadukoB. 3anoHeHHUE
TaOJuIl, YTEHHWE W TOCTPOCHHE JuarpamMM (CTOJOMKOBBIX (CTOJIOYATHIX) H
KpYyTOBBIX). UTeHHE rpauKOB peasibHbIX NpoueccoB. M3pneuenne nHpopmanum u3
yarpamMM U Talaull, UCIOJIb30BaHUE U UHTEPIIPETALIUS TaHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHUYEecCKOoe, MeIuaHa, pa3max,
HauOoJbIlIeE M HauWMEHbIIIEE 3HAaueHUsT Habopa YHMCIOBBIX JaHHBIX. [Ipumepsl
CIIy4YalHOM U3MEHYUBOCTH.

CnyyaliHbIii SKCIEpUMEHT (ONBIT) M CiIyyaiiHOe CcOOBbITHE. BeposTHOCTH M
yacToTa. Pojb MamoBepOATHBIX U MPAKTUYECKU JTOCTOBEPHBIX COOBITUIN B IPUPOJIE
u B oOmiecTBe. MoHeTa 1 UrpajibHast KOCTh B TEOPUU BEPOSITHOCTEH.

I'pad, BepmmnHa, pedbpo. Crenens BepmmHbl. Uucno pédep u cymmapHas
creneHb BepmwH. [IpencraBinenue o csizHoctu rpada. Llenm u mukmsl. [Tyt B
rpadax. O6xon rpada (dimepoB myth). [IpencraBieHne 006 OpUESHTUPOBAHHOM
rpade. Pemenne 3aja4
¢ momoIibio rpados.

9 kJiacc

[IpencraBiienne NaHHBIX B BUE TaOIUI], 1UarpamMmm, rpaduKoB.
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MHOX€eCTBO, JJIEMEHT MHOXECTBA, MNOAMHOXkecTBO. Onepauun Haj
MHOKECTBaMU: O0bEIMHEHUE, NepeceueHue, AonoiaHeHue. CBOMCTBa onepauui
HaJl MHOXKECTBAMHU: IMEPEMECTUTEIBHOE, COYETATEIBHOE, PaCHpPEACIUTENBHOE,
BKJIIOUeHMs. Mcmonb30BaHMe TpadUUecKoro MpPECTAaBICHUS MHOXKECTB s
OMMCAHUsS PEATbHBIX IIPOLIECCOB U SIBJIICHUH, P PEILICHUH 3a]1a4.

N3mepenne paccemBanus NaHHBIX. Jlucriepcust M CTaHAAPTHOE OTKIOHEHUE
YHCIOBBIX HA0OPOB. J{narpamMmMa paccerBaHus.

DOneMeHTapHble COObITUSL ciay4yalHOro ombiTa. CoayyailHble COOBITHS.
BepositHoctit  coObiThii.  OnbITBl ¢ PaBHOBO3MOKHBIMHU — 3JI€MEHTapHBIMU
coObITusiMu. Coryuaiiblii BbIOOp. CBSI3b MEXKIY MajJOBEPOSTHBIMU M MPAKTHUECKH
JIOCTOBEPHBIMH COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa JEpEBBEB: EIUHCTBEHHOCTh ITyTH, CYILECTBOBAaHUE
BUCSYEH BEpIIMHBI, CBSA3b MEXIY YMCIOM BEpIIMH U uucioMm pébdep. IIpaBuio
yMHOXkeHUs. Pemienue 3a1a4 ¢ moMopio rpados.

[IporuBonosnoxueie coObiTHs. [uarpamma Oiltepa. OObeauHeHUE U
nepeceueHne  coObiThil. HecoBmecTHpie  coObiTus. @DopMyna  CIOXKEHUS
BEPOSAATHOCTEW. YcCIJIOBHAs BepoATHOCTh. [IpaBuno ymHOxeHus. HeszaBucnmbie
coObITus. IlpencraBnenue skcrepuMeHTa B BHIE JepeBa. Pemienuwe 3amgad Ha
HaxO0XJIEHUE BEPOSATHOCTEW C TMOMOIIBIK JEpEBA CIyYaHHOIO JSKCIIEPUMEHTA,
auarpamm OJiliepa.

10 xnace

[IpeacraBnenre JaHHBIX B BUAE TaOJNWL, JUarpaMM, TIpadUKoB,
MHTEpHpeTalus JaHHbIX. YTeHue U MoCTpoeHue Tabaul, Auarpamm, rpapukoB 1o
peaNbHBIM JAHHBIM.

[TepectanoBku u akropuan. CoueTaHus U YUCIO coueTaHuil. TpeyroabHUK
[Tackainsg. Pemenue 3aiay ¢ MCHOJb30BaHUEM KOMOMHATOPUKH.

I'eomerpuyeckas BeposiTHOCTh. CiydallHbI BBIOOp TOYKHM U3 (UTYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.

UcnbiTanune. Ycnex u Heynada. Cepusi MCOBITAHUM 1O NEPBOrO ycrexa.
Cepusi ucnbiTanuii bepHymum. BeposaTHocTH cOOBITUH B CEpPUM UCIBITAHUM
bepnymm.

CnyyaiiHasg BeJlMYMHA U pacCIpeesieHue BeposiTHOCTEH. MaTeMartndeckoe
oxugaHue W gucnepcus. Ilpumepsl MaTeMaTHYECKOro  OXHAAHMS — Kak
TEOPETUYECKOTO CPEIHEr0 3HAYEHUs BEJIIMYMHBL. MaTeMaTndeckoe OKHWIAaHWE U
JUCIIEpCUs  CIYyYallHOW BEJIMYMHBI «YUCJIO YCIEXOB B CEPUU MCIBITAaHUU
beprynmy.

[TonsiTue o 3akoHe OonpIMX yKucen. M3MepeHrne BeposITHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaUeHKE 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

MnaHupyeMblie npeaMeTHble pe3ynbTaTbl ocBoeHus Mporpammsbl (No rogam
o6yueHusn)

[IpenMeTHbIe pe3ysbTaThl OCBOCHMS Kypca «BeposSTHOCTh M CTaTUCTHKA» B
8—10 kimaccax xapakTepH3yIOTCS CICAYIOIMMMH YMEHUSIMHU.
8 kiacce
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Yurare uHpOpMaLMIO, MPEACTABICHHYIO B Ta0nuIax, Ha aUarpammax;
MPEACTaBIIATh JIaHHbIE B BHJIE TaOJIMIl, CTPOUTHh JUAarpamMmbl (CTOJIOMKOBBIE
(cTonbyaThie) U KPYTroBhbI€) IO MAaCCUBAM 3HAUYCHUIA.

OnuceiBaTh W HMHTEPIPETUPOBATH pEAJIbHBIE YHUCJIOBBIE JaHHbBIE,
Ipe/ICTaBICHHbIE B TA0IHIIAX, HA qUarpammax, rpaukax.

Hcnonp30BaTh 11 ONMCAHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPUCTUKMU:
cpenHee apu(MeTHYecKoe, MeIuaHa, HauOoJiblllee W HAaNMEHbIIEE 3HAYECHUS,
pa3Mmax.

HNmets mpencraBieHue O CIy4aHOM W3MEHYMBOCTM Ha IIpUMEpax LEH,
(buU3NYECKUX BEIMYMH, aHTPOTIOMETPUYECKUX JaHHBIX; UMETh MPE/ICTABICHUE O
CTaTUCTUYECKON YCTOMYNUBOCTH.

9 kJiace

W3Bnekats u mpeoOpa3oBeIBaTh MH(POpPMAILINIO, MPEACTABICHHYIO B BHJIE
Ta0NHILL, JUarpaMm, rpauKoB; NPEACTABIATh JAHHBIE B BUJIE TA0JIULL, JUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C OMOIIBK CTATUCTUYECKUX ITOKA3ATENEN: CPEIHUX
3HAUYCHUN U Mep pacceuBaHus (pa3max, JUCHIEPCHS U CTaHAPTHOE OTKIOHEHHE).

Haxonuth 4YacTOThl YHUCIOBBIX 3HAYEHHWM W  4YacTOThl  COOBITHIA,
B TOM YHCJI€ TIO pe3yjIbTaTaM U3MEPEHU U HAOII0ICHUM.

HaxonuTe BEpOATHOCTM CIy4ailHbIX COOBITUH B  ONbBITaX, 3Has
BEPOSITHOCTU  DJIEMEHTAPHBIX  COOBITUH, B TOM  4YHUCIE€ B  OMbBITAX
C PaBHOBO3MO>KHBIMU AJIEMEHTAPHBIMU COOBITUSIMHU.

Hcnonp3oBaTh rpaguueckue MOJENN: AEPEBO CIyYailHOrO 3KCIEPUMEHTA,
auarpaMMbl DUJIEpa, YUCIIOBAsI IPSMas.

OnepupoBaTh NOHATHUSAMHU: MHOYKECTBO, IIOJMHOKECTBO; BBINOJHATH
omepalyy HaJ MHOXXECTBaMHU: OOBEAMHEHHE, TE€PECceYeHHEe, OMOITHEHUE;
IIEPEYUCIATD IJIEMEHTHI MHOXKECTB; IPUMEHATH CBOMCTBA MHOKECTB.

Hcnonb3oBaTh rpauyeckoe NpecTaBICHUE MHOKECTB U CBS3EH MEXKIY
HUMM JJIsI OIMCAHUsS MPOLIECCOB U SBJICHUM, B TOM YHCJIE IPU PELICHUM 33]1a4 U3
APYruX y4eOHBIX MPEIMETOB U KypPCOB.

10 kiace

W3Bnekate u mpeoOpa3oBbIBaTh HWH(OpMAIUIO, MPEICTABICHHYIO B
pa3IMYHBIX MCTOYHUKAX B BUJE TAOIUL, AMarpaMM, rpaduKoB; MPEICTABIATH
JTaHHBIC B BUJIC TAOJIUII, TUarpaMM, rpaduKoB.

Pemare 3agaum opraHM3oBaHHBIM IEPEOOPOM BAPUAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOWHATOPHBIX PAaBUI M METO/OB.

Hcnonp30BaTh ONMCATENbHBIE XAPAKTEPUCTUKH I MAaCCHUBOB YMCIIOBBIX
JAHHBIX, B TOM YUCJIE CPEIHUE 3HAYEHUS U MEPBI PACCEUBAHUA.

HaxonuTe 4YacToThl 3HAY€HW M YacTOTbl COOBITHS, B TOM YHUCIE
MOJIB3YACh pe3yJibTaTaMu MPOBEAEHHBIX U3MEPEHUHN U HAOIIOICHUM.

HaxonuTe BEpOATHOCTH CIydallHbIX COOBITUM B M3YUYEHHBIX OIBITaxX, B
TOM YHUCJIE€ B ONBITAX C PAaBHOBO3MO>KHBIMHU 3JEMEHTAapHBIMU COOBITHSIMH, B
CepUsAX UCIBITAHUM J0 MEPBOIO yCIeXa, B CEpUAX UCIbITaHUN bepHyrum.

HNmets mpencraBiieHWE O CIIy4alHOM BEJIMYMHE U O pPaCIpenesICHUU
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BEPOSATHOCTEM.

HmeTs mpeacTaBieHHE O 3aKOHE OOJNBIIMX YKCENT KAaK O MPOSIBICHUU
3aKOHOMEPHOCTH B CITy4allHOW M3MEHYMBOCTU U O POJIM 3aKOHA OOJBIINX YHUCEI
B IIPUPOJIE U OOLIECTBE.
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TemaTnueckoe nnaHMposaHue yyebHoro kypca (no rogam obyuyeHus)

8 kuacc (He meHee 34 )

Ha3Banue
pa3nesa (TemMbl)
(umcy10 yacoB)

OcHoBHOE COoIEPKaHuE

XapaKTepI/ICTI/IKa JEATCJIBbHOCTH oﬁyqamnmxcsl

[IpencraBienue [IpencraBiaenre  gaHHBIX B |OcBaMBaTh CHOCOOBI MPEACTABICHUS CTATUCTUYECKUX JIaHHBIX U YHCIOBBIX MAacCHBOB C
MaHHBIX TabyInIax. [TpakTudeckue |[MOMOMIBIO TAONWIl M JUarpaMM C HCIIOJIB30BAHMEM AaKTYaIbHBIX M BaXKHBIX JaHHBIX

BBIUMCIICHUSI TI0  TaOJIMYHBIM |(IeMoTpaduuecKue ITaHHBIC, MPOU3BOACTBO IMPOMBIIUICHHON W CEIhCKOXO3SHCTBEHHON
(74) JAHHBIM. W3Bneuenue U [[IPOAYKLHUH, OOLIECTBEHHBIE U IPUPOIHBIC SIBICHUS).

UHTEpIpeTanus TaOJIMYHBIX

nanmbix. TIpaxTHueckas pabota H3yuath MeToabl paboThl ¢ TAOIMYHBIMU U TpapUUECKUMU MPEACTABICHUSIMH JITAaHHBIX C

MOMOIIBIO IIU(PPOBBIX PECYPCOB B X0O/I€ MPAKTUYECKUX padboOT

«Tabnuupny.

['paduueckoe  mpexacraBiieHuE

TaHHBIX B BHUJAE KPYTOBBIX,

CTOJIOUKOBBIX (cTonbyaThIX)

JarpaMm. Urenue u

[IOCTPOCHHE JarpamMmm.

[Tpumepsr JeMorpapuuecKkux

JMarpaMm. [TpakTuyeckas

pabota «/IuarpamMmMmbny
OnucarejbHas UucnoBeie  Habopel.  CpemneeOcBaMBaTh MOHSTHSI: YHCIOBON Ha0Op, Mepa IIEHTPAIBHON TEHACHIIMH (Mepa LIeHTpa), B
CTATHCTHKA apupmeTHyecKoe. TOM 4HCJIEe CpeiHee apu(pPMeTHIecKoe, MeIuaHa.
(8 u) Menuana  49ucioBoro  Habopa /ONUCHIBATH CTATUCTHYECKUE TAHHBIE C IIOMOMIBIO CPETHETO apu(PMETUIECKOTO U

Y CcTOMYUBOCTH METMAHEI.

[Ipaktuyeckas pabora «CpemHue

MmeauaHsl. Pemiate 3a1a4u.

MN3yuath cBoOiicTBa CpeIHHUX, B TOM YHCIE C MOMOIIBIO ITU(PPOBBIX PECypcoB, B XOJe
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3HAYCHU).

Haubonpmee u

3HAQUEHHMs]  YUCJIOBOrO  Habopa

Paszmax.

HaAUMMCHBIICES

MPaKTUYECKUX padoT.

OcBanBaTh NMOHSTHA: HaHOOJbIIICC U HAMMEHBIIIEEC 3HAYCHHUS YHUCIOBOTO MACCHBA,
pa3max.

Pemarts 3agaun Ha BBI60p crocoba onucaHus JaHHBIX B COOTBCTCTBHHU C HpHpO,Z[Oﬁ
JaHHBIX U OCIAMHA HUCCIICAOBAHUA

Cayuaiinas
U3MEHYMBOCTH

6)

CnyuaitHas U3MEHYMBOCTh
(mpumepsl). YacToTa 3HaUeHU B
MaccuBe JaHHbIX. [ pynmupoBka.

['ucrorpammsl.

[TpakTuueckas pabota
«CiryuaiiHast ©3MEHYUBOCTb)»

OcBauBaTh NOHATHSA: YaCTOTa 3HAYCHUI B MAacCUBE JIaHHBIX, IPYNIHPOBKA JITAaHHBIX,
rucTorpamma.

CTpouTh 1 aHAJTU3UPOBATH THCTOTPAMMBbI, MOAOUPATH MOIXOSAIIHNHA AT TPYIIHPOBKH.

OcBauBaTh rpaQuUecKre MPEICTABICHUS PA3HBIX BUIOB CIyY4alHOW W3MEHYHBOCTHU, B
TOM YHCJIEC C TTOMOIIBIO ITU(PPOBEIX PECYPCOB, B XOJI€ MPAKTUICCKOM PabOTHI

BBenenue
Teopuio rpagos

(44)

I'pad,
[IpencraBnenue

rpada.
(BaJIGHTHOCTb) BepUIMHBI. Yucio

BEpIIIMHA, pedpo.
3a7auu c
MTOMOUIBIO Crermnenb
pébep W CyMMmapHas CTENeHb
BepunH. Llens u nuxi. Ilyte B
rpade.
cBs3HOCTH Tpada. O6xon rpada
(oimepoB myTh). [IpencraBnenue

00 OpHEHTHPOBAHHBIX rpadax

[IpencraBinenue 0

OcBauBath moHsiTusA: Tpad, BepmumHa rpada, pedpo rpada, cremneHb (BaJE€HTHOCTDH
BEPIIHUHEI), TIETh U UKL

OcBauBaTh NOHATHS: TYTh B Trpade, dHIepoB myTh, 00Xoa rpada, OpueHTUPOBAHHBIN
rpad.

Pemartp 3a1aum Ha TIOMCK CyMMBI CTeNeHel BepiuH rpada, Ha mouck odxojna rpada, Ha
MOMCK MyTel B OPUEHTUPOBAHHBIX rpadax.

OcBauBaTh cnoco0bl TpEACTAaBICHUS 3a7ady U3 Kypca aiaredpbl, TeOMETpUH, TEeOpUuu
BEPOSITHOCTEH, JPYruX MPEeIMETOB C MOMOIIBI0 IpadoB (KapThl, CXEMBbI, IEKTPUUECKUE
1eny, QyHKIMOHAIBHBIE COOTBETCTBHSI) HA IpUMEpax
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BeposiTHOCTH Crny4daifHpI OMBIT M ciaydaiiHoe (OcBamBaTh MOHATHS: CIIYYalHBIA OMBIT M CIyYalHOE COOBITHE, MaJOBEPOSTHOE H
JacTora coOwsiTHe.  BepositTHOCTB U [IPAKTHYECKHU IOCTOBEPHOE COOBITHE.
CJIy4aiiHOTO 94acTora COOBITHSL. Pornp .
M3yyaTh 3HAYMMOCTH MAaJOBEPOSTHBIX COOBITMH B TNPHUPOJE M OOIIECTBE Ha BaYKHBIX
CoOOBITHSA MaJIOBEPOSITHBIX U TMPAKTHUECKU 5
. puMepax (aBapuM, HECUACTHBIC CIy4aW, 3allUTa MEPCOHAIbHON MH(OpMaIuy, nepegayda
JIOCTOBEPHBIX COOBITUI B p pax (aBapum, y > 3all p bopmaryn, nepen
4 q) TTaHHBIX ).
npupoze u B obmectBe. MoHeTa
1 urpajibHasg KOCTb B TCOPUM |Pf3yyaTp posib KIACCHYECKUX BEPOSTHOCTHBIX MOJeiell (MOHeTa, WrpaibHas KOCThb) B
BCPOATHOCTCH. TEOPHH BEPOSITHOCTEH.
ITpaxriyeckas padora «HacToTa |Hagonate M M3yMaTh YacTOTy COGBITHII B MPOCTHIX SKCIEPUMEHTAX, B TOM HHCIE C
BBITIA/ICHIS OpJ1a» MOMOILBIO IIU(PPOBBIX PECYPCOB, B X0JI€ MPAKTHYECKOH PabOTHI
O060061enue, [Ipeacrasnenue nanaeix. [IOBTOPATH N3yYEHHOE U BBICTPANBATBH CUCTEMY 3HAHMII.
KOHTPOJIb OnwucarenbHas CTaTUCTHKA.
. Pemiath 3agauM Ha TMpeJCTaBICHHE U ONMCAHUE MJAHHBIX C IOMOUIBIO H3YyYEHHBIX
BepositHOCTB CIIy4alHOIO . .
(S COGBITHS xapakTepucTuk. OOCy:KIaTh NPUMepPbl CIIy4allHBIX COOBITHH, MAaJIOBEPOSTHBIX U

MPAKTUYECKH JJOCTOBEPHBIX CIIyHYalHBIX COOBITUM, UX POJIH B IPUPOJIE U )KU3HU YETIOBEKA
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9 kaacc (He MeHee 34 4)

HazBanue
pasaesa (TemMbl)
(4HCI10 YacoB)

OcHOBHOe co/iep:KaHue

XapakTepuCcTHKA 1eATEJILHOCTH 00y4al0IIMXCs

IMoBTOpEHHE [IpencraBnenue naHHEIX. [[IOBTOPATH M3yYEHHOE U BLICTPAMBATEH CUCTEMY 3HAHHIA.
Kypca 8 kaacca OnucaTepHas CTaTHUCTHKA.
. PemaTh 3aJa4M Ha IIpeJCTABIEHHE M ONMCAHHE JAHHBIX C IOMOIIBI0 HM3yUEHHBIX
s Cryuaiinas U3MEHYUBOCTb.
q XapaKTePUCTHK. PemiaTh 3aJadydM Ha [PEACTAaBICHHE TPYIITMPOBAHHBIX JAHHBIX U
(@) Cpennue unciaoBoro Habopa. PAKTep o o e PYHIHP A
ONHUCAHKE CIyYailHOM N3MEHUHBOCTH.
Cryuaiinbie COOBITHSI. .
Pemath 3a1a4M Ha ONPEACIICHNE YaCTOTHI CIYYAiHBIX COOBITHI, 0OCYKIEHHE TPUMEPOB
BeposSTHOCTH M YaCTOTEHL o - pea y » O0CYHKA pUMEp
CITyJaifHbIX BITHH, MAaJOBEPOSTHBIX M IPAKTHUECKU TOBEPHBIX  CIYYaifHBIX
Knaccuyeckue MOJENH TEOpHH g co > 0BCpO b e AOCTOBCP ey
. BITHH, X POJIH B IIPH ¥ KM3HH 4eJI0BeKa
BEPOATHOCTEN: MOHETa u [© » X po pHupoae 3HH HCJI0BC
UrpaibHas KOCTh
OnucarebHas OTKJIOHEHHS. Hucnepcust |OcBaMBaTh NOHATHS: JUCIEPCHS U CTAHAAPTHOE OTKIOHEHHUE, HCHIONIB30BATh 3TH
CTATHCTHKA. YHCIIOBOTO Habopa. [XapaKTEPUCTHUKH JUIS ONIUCAHUS PACCEHMBAHUS JAHHBIX.
PaccenBaHue CranjapTHOe OTKJIOHEHHE . .
BIIBUTATH THIIOTE3bI 00 OTCYTCTBHUH WM HAIIMYUH CBSI3H 110 JHAarpaMMaM pacCeHBaHMSI.
MaHHBIX 4uCIoBOro HaGopa. Jlmarpammbl a y Anarp p
(4 ) paccerBanmi CTpPoOuTh JUarpaMMbl pacCEeMBaHMs MO UMEIOUIUMCS JTaHHBIM, B TOM YUCJIE ¢ MOMOIIBIO
KOMITBIOTEPA
MHoKecTBa MHOXECTBO,  MOAMHOXeCTBO. |OCBAHBATHL MOHSATHSI: MHOXKECTBO, 2JIEMEHT MHOKECTBA, TIOMHOKECTBO.
4 Onepauuy HaJ MHOXKECTBAMMU: 5
q BbINOJIHATH ONepAaNUU HaJ MHOKECTBAMH: 00bEANHEHNE, TepecedeHre, JOIOIHEHHE.
(41 00beINHEHNE, nepeceyueHue, pan A A » 1ep > A
AOTOJIHCHHC. Mcnoab30BaTh CBOMCTBA: IIEPEMECTHUTENBLHOE, COYETATENLHOE, PpaCHpeIeIUTeNbHOE,
. . BKJIIOYCHHS.
CaoiicTBa onepanuii HaJ
MHOKCCTBAMHU. Hcnoab30BaTh Tpaguueckoe IPeCTaBIEHHE MHOKECTB MPH ONUCAHUM PeaTbHbIX
[IEPEMECTUTEILHOC, TIPOLIECCOB U SABJICHUIA, TIPU PELICHUH 3a/1a4 U3 PYTHX YU4eOHBIX IPEIMETOB U KyPCOB
COYETATEeNbHOE,
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pacnpeaciinTCIIbHOC,

BKIIFOYEHUS.

['paduueckoe  mpencraBieHHE

MHOKECTB.
BeposiTHOCTH DIeMeHTapHBIC coObITHs. |OCBAMBATHL MOHATHS: DJIEMEHTAPHOE COOBITHE, CIy4allHOE COOBITHE KaK COBOKYITHOCTb
CJIy4aiiHOT O CryuaiiHbie COOBITHS. |OJIATONPUSTCTBYIOMINX — DJIEMEHTAPHBIX ~ COOBITHH, PAaBHOBO3MOJKHBIC —DIIEMEHTapHBIC
coObITHSI BiiaronpusTCTBYyOIIIE COOBITHSL.

>JIEMEHTAPHBIE COOBITHS. 5 5
(6 1) . PemiaTh 327124 HAa BBIYUCIICHWE BEPOSATHOCTEN COOBITHMH MO  BEPOSATHOCTSIM

BeposaTHOCTH COOBITHI. OMbITHI g 5

5JIEMEHTAPHBIX COOBITUI CITy4allHOTO OIIbITA.
c PaBHOBO3MOXKHBIMU
DNIEMEHTAPHBIME  COOBITHAMH. PepyaTy 3a1a4M Ha BBIMACICHHE BEPOATHOCTEH COOBITHIT B OIBITAX ¢ PABHOBO3MOMKHBIMH

Cayvaiinslii BEIOOP.

[IpakTuueckas pabota «OMBITHI
Cc PaBHOBO3MOKHBIMHU
DJIEMEHTAPHBIMU COOBITUSIMI

SJICMCHTApHBIMU CO6BITI/I${MI/I, B TOM YHUCJIC C [TIOMOLIBIO KOMIIBKOTEPA.

[IpoBoauTs M W3y4YaTh ONBITHI C PAaBHOBO3MOXKHBIMHU JIIEMEHTAPHBIMH COOBITHSIMHU (C
UCITIOJIb30BAHUEM MOHET, MIPAJbHBIX KOCTEH, JAPYTHMX MOJENei) B XOjae MPaKTUYeCKON
paboOTHI

BBenenue B Teopuio
rpagos

(44)

IlepeBo.  CaoiicTBa

CIUHCTBECHHOCTb

JepeBna:

MyTH,
CyIIECTBOBaHUE BUCSYEH
BEPIITUHBI, CBSA3b MEXKIYy UUCIOM
BEPIITNH pEdep.
[IpaBUI0 YMHOXEHHUS.

u YHUCIIOM

OcBauBaTh NMOHATHS: JEpeBO Kak rpad Oe3 LMK, BUCSYas BepHIMHA (JIMCT), BETBb
JiepeBa, Iy Th B A€pPEBE, AUAMETP AepeBa.

M3yuath cBoiicTBa JepeBa: CyUIECTBOBAHME BHUCAYEH BEPIIMHBI, €AMHCTBEHHOCTHh MYyTH
MEX1y IBYMs BEpIIMHAMU, CBSI3b M@y YHCIIOM BEPIIMH U YHCIOM pEGEp.

PemaTh 3aga4m Ha NOUCK U MIEPEUUCIICHUE ITyTEHl B JIepeBe, ONpeAesieHUe YKciia BEpPIINH
wi pédep B aepeBe, 00xoa OWHApPHOTO JepeBa, B TOM UHWCIE C MPUMEHEHUEM IpaBuia
YMHOKEHUS
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Cayuaiinbie
cOOBITHA

CRY

[IpoTtuBononoxHoe coObITHE.
Juarpamma Olinepa.
OObenuHeHNE U TepeceueHue
COOBITHIA. HecosmecTHbIE
coObiTus. Dopmyna  ClOKEHUS
BEPOSTHOCTEM. IIpaBuno
YMHOKECHHUS BEPOSITHOCTEN.
YcnoBHas BEPOSITHOCTb.
HezaBucumblie COOBITHSL.
[IpencraBieHue CIIy4alHOTO

OKCIICPUMCHTA B BUIC JICPCBA

OcBauBaTh NOHATHS: B3aUMHO IPOTHUBOIOJIOKHBIE COOBITHS, ONEpallMy HaJl COOBITHSMH,
00beTMHEHNE coObiTHi, amarpamma Oinepa (Ditnepa—Benna),

COBMECTHBIC U HECOBMECTHBIC COOBITHS.

n HICPeCCUCHUC

H3yuyath TeopeMbl O BEPOSTHOCTU OOBEAMHEHUS JBYX COOBITUH ((HOpMYIbI CIOXKEHHUS
BEPOSTHOCTEM).

Pemars 3agaymM, B TOM 4YHCIIE TEKCTOBBIE 33Ja4d Ha OIPEICICHUE BEPOSTHOCTEU
00BEAMHECHUS U TIEPECEUCHHSI COOBITUH C MOMOIIBIO0 YUCIIOBOM MPSMOMA, AuarpamMmm Ditiiepa,
(hOpMYIIBI CIIOKEHUST BEPOSTHOCTEH.

OcBanBarb NOHSTHS: IpaBHUJIO YMHOXCHUS BCPOHTHOCTGI\/'I, yCJioOBHas BCPOATHOCTD,
HE3aBHCUMBIC COOBITHS ACPEBO cnyqaﬁHoro OIIbITA.

N3yuaTth cBoiicTBa (OmpeeneHus) He3aBUCUMBIX COOBITHH.
Pemats 3a1a4uu Ha onpe/IeNICHUE U MCIIOJIb30BaHHE HE3aBUCHMBIX COOBITHIA.

Pemath 3a1a4u Ha TIOMCK BEPOSTHOCTEH, B TOM YHCJIE YCIIOBHBIX, C MCIOJIb30BAaHUEM
JiepeBa CIIy4aiiHOTO OMbITa
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O0001IeHHE,
KOHTPOJIb

(49)

[IpencraBienue JTAHHBIX.
OnucarenpHas CTaTUCTHUKA.
['padsr. BepositHoCTh
CIIy4aitHOTO COOBITHSI.

ONEMEHTBI KOM6I/IHaT0pI/IKI/I

HOBTOpﬂTL HN3YUCHHOC U BBICTPAUBATHL CUCTEMY 3HAHUM.

PemiaTth 3agauum Ha TMpeACTaBICHHE U OINUCAHUE [AHHBIX C TOMOMIbIO M3YYEHHBIX
XapakTepucTUK. PemaTs 3a1a4m ¢ npuMeHeHHEM rpadoB.

Pemiath 3aauMm Ha HAXOXKJECHUE BEPOSTHOCTH CIYYAHHOTO COOBITHS IO BEPOSTHOCTSIM
DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIC B OMBITaX C PAaBHOBO3MOYKHBIMH 3JIEMEHTAPHBIMH
COOBITUSAMU.

PemaTh 3aga4m Ha HaX0XKJIEHUE BEPOSITHOCTEN OOBENNHEHUS U MIEpECeUYEHUs COOBITUH, B
TOM 4YHCIIE HE3aBHCHUMBIX, C HCIOJBb30BAHWEM TpapUUECKUX MPEICTABICHUNA U AepeBa
CIIy4ailHOTO OIBITA.

Pematp 3a1aun Ha nepednciieHne KOMOWHAIINUM (YUCIIa MEpecTaHOBOK, YUCIIa COUSTaHHH),
Ha HAXOXJCHUE BEPOATHOCTEH COOBITHI C MPUMEHEHHEM KOMOWHATOPHUKHU, B TOM YHUCIIE C
WCIIOJIb30BaHUEM TpeyronbHuka [Tackans
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10 KJjacc (He MeHee 34 4)

Ha3Banue
pasaeJa (TemMbl)
(4uCy10 YacoB)

OcHoBHOe co/iep:KaHue

XapakTepucTHKA 1eSITeJIbHOCTH 00y4arommuxcsi

[loBTOpEeHue [IpencraBnenue nadHeiX. [[IOBTOPATH U3YYEHHOE U BHICTPAUBATH CHCTEMY
Kypca 9 kJiacca OnncarenpHas CTaTUCTHUKA. .
3HAHUU.
) Onepauuu  HaJX  COOBITUSIMHU.
q .
Hesasrcnmocts coObITHI Pemarh 3a/1a4M Ha IPEACTABICHUE U ONMCAHUE JAHHBIX.
PemiaTh 3a1a4n Ha HAXOXKJIEHUE BEPOATHOCTEH OOBbEIMHEHUS U MEepeceueHus COObITUH, B
TOM YHCJE€ HE3aBUCUMBIX, C HCIOJIb30BaHHEM TpadUuecKuX IPEeACTAaBICHUN U JaepeBa
CIIy4aifHOTO OIIBbITA.
Pemath 3a1aum Ha niepedrcieHne KOMOMHANMN (YKCIIa TEPECTAaHOBOK, YHCIIa COUCTAHHM ),
Ha HAaXOXKJEHHE BEPOATHOCTEH COOBITHI C MPUMEHEHHEM KOMOMHATOPUKH, B TOM YHCIIE C
MCTIOJIb30BaHUEM TpeyroybHuka [lackans
DJIeMEHTBbI KomOunaTopaoe npaBwio |[OcBamBaTh MNOHATHA: KOMOMHATOPHOE MPABUJIO YMHOXKEHHUS, YIOpSAIOUYEHHAs TMapa,
KOMOMHATOPMKH  |yMHOXKEHUSI. [lepecTaHoBKHU. [Tpoiika OOBEKTOB, IEPECTAHOBKA, (aKTOpPHAT 4YHUCIA, COUYETAHHWE, YHUCIO COYETAHUH,
@) @axrtopuan. Codyeranus U 4ucio [TpeyroiabHuk Ilackans.
q

COYETaHUM. TpeyroiabHuK
[lackans. [Ipaktuyeckas padota
«BbpluuciaeHne BEpOsITHOCTEN €

VCTIOJIb30BaHUEM
KOMOWHATOPHBIX byHKIUH

DJIEKTPOHHBIX TAOIUI

Pemiath 3agaum Ha [epeducICHHE YMOPSIOYEHHBIX Map,
MePEeCTaHOBOK U COUYETAHUH 3JIEMEHTOB Pa3IMUHbIX MHOKECTB.

TPOEK, TEepPEUHCICHUE

Pemiath 3a1a4un Ha MPUMCHEHHUE YMCIIa COYCTAHUN B ayireOpe (COKpanéHHOe YMHOXKEHHE,
6uHOM HbioToHA).

Pell.laTb, NMPUMCEHAA KOM6I/IHaTOpI/IKy, 3aJa44 Ha BBIYHUCIICHHUC BepOHTHOCTeﬁ, B TOM 4HUCJIIC
C IIOMOLIBIO SJICKTPOHHBIX Ta6J'II/II_I B X0A€ HpaKTquCKOﬁ pa6OTLI
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I'eomerpuueckass |['eomerpuueckas BeposATHOCTh. [(OcBamBaTh NMOHSITHE I€OMETPUYECKON BEPOATHOCTH. PemiaTe 3aga4m Ha HAXOXIEHUE
BEPOATHOCTD CrayvaiiHplii BBIOOD TOYKHM M3 [BEPOATHOCTEH B OMbBITaX, NMPEICTABUMBIX KaK BbIOOp TOYEK M3 MHOTOYTOJIbHUKA, KpyTa,
¢urypel Ha IUIOCKOCTH, M3 |0Tpe3Ka WIH AYT'H OKPY>KHOCTH, YUCIOBOI'O IIPOMEKYTKA
(@) OTpe3Ka, U3 Iy OKPYKHOCTHU
HUcnbiTanus VcnpiTanne. Yenex u Heyaauda. (OcBamBaTh NOHSITHSI: WCIBITAHHWE, AJIEMEHTApHOE COOBITHME B HCHBITAaHUM (ycmex Hu
bepHyJin Cepust MCHBITAaHWM [0 TMEPBOro [HEYyAaya), CEpusl UCIBITAHUN, HACTYIJIEHUE MEPBOro ycrexa (HeyJaun), cepysi UCIIbITaHUI
ycriexa. Mcneitanua bepuysmum. |bepHymim.
(6 1) BepositHOCTH cOOBITHII B cepuu . . .
— BepHyuH. PemiaTh 3a1aun Ha HaX0XKJICHUE BEPOSATHOCTEH COOBITUI B cepun I/ICHBiTaHI/II/I 710 TIEpBOTO
Mpaxtuueckas paGota ycriexa, B TOM Yuclie C IPUMEHEHUEM (hOpMYJIbl CyMMBbI F€OMETPUYECKOM MPOrpecCcHH.
«Mcrbrranns BepHy Ty PemiaTh 3a1ayM Ha HaXOXXICHHE BEPOSTHOCTEH HJIEMEHTAPHBIX COOBITUH B Cepuu
MCIIBITAaHUN bepHysuIM, Ha HaXO0XIEHHE BEPOATHOCTH OIPENEIEHHOIO YHUCIAa YCIEXOB B
cepun UcnbiTaHuid bepHynnu. M3ydyate B Xo04e MPaKTH4YeCKOl padoThl, B TOM YHCIE C
[OMOILBIO IIU(PPOBBIX PECYPCOB, CBOMCTBA BEPOSITHOCTU B CEPUH UCTIBITAaHUN bepHyu
Cayuaiinas Crnyuaiinas BEJIMYMHA n |(OCBOMTHL NOHATHUA: CiIyyallHas BEJIMYMHA, 3HAYCHUE CIy4YalHOM  BEJIMYUHBI,
BeJHYMHA pacIpenesieHHe  BEPOATHOCTEH. [paCIpPENeNIeHUE BEPOATHOCTEN.
MareMaTu4ecKkoe OKHJAaHUE | .
(6 49) mcrepcHs CITyuaiHOM M3yyatb m 00CyXKIaTh NPUMEPHI JUCKPETHBIX M HENPEPHIBHBIX CIy4YailHBIX BEJIWYUH
O — Tpumeps! (pocT, Bec 4ENOBEKa, UHUCICHHOCTb HACENCHUS, JpPyrue H3MEHUUBBIC BEIMUYMHBI,

MAaTEMATUYCCKOI'O OXKHJaHUA KaK
TCOPECTUUCCKOI'O CpEaHCTO

S3HAYCHUA BCIINYUHBI.

[lonsTre O 3aKkoHE OOJBIINUX
YHCEIL. H3mepenue
BEPOSITHOCTEM  C  IIOMOIIBIO

yacToT. IIpumenenue 3akoHa

paccMaTpUBaBIIUECS B Kypce CTATUCTHKH), MOACIBHBIX CIIYYalHBIX BEIUYHH, CBSI3aHHBIX
CO cIydallHBIMU OTIBITAaMU (OpOCaHre MOHETHI, HTPAILHON KOCTH, CO CITy4aiHBIM BHIOOPOM
U T. I.).

OcBauBaTh MNOHATHSA: MATEeMaTUYECKOE OXKHUJAHWE CIIYYalHOW BEJIMYMHBI  KakK

TEOPETUYECKOE CpE/IHEE 3HAYEHUE, IUCIEpPCHS CIIy4YalHOW BEJIMYHMHBI KaK aHaJior

TUCTIEPCUU YHCIIOBOTO Habopa.

Pemathb 3a/la4M Ha BBIYMUCIICHUC MAaTEMATUYCCKOTO OKHUIAHUA U TUCIICPCUU )II/ICerTHOfI
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0O0JIbLIUX YUCEN

cnyqaﬁHoﬁ BCJIMYHHBI IO 3aJaHHOMY PACIIPCACIICHUIO, B TOM HHUCJIC 3a/1a4, CBA3AHHBIX CO
CTPAXOBAHUEM U JIOTCPCAMU.

3HAKOMHUTBCS C MATEMAaTUYECKUM OXHUJIAHUEM U JUCTIEPCUEH HEKOTOPBIX paclpeIeeHuH,
B TOM YHCJIE€ PACHIPECTICHUS CIIyHYalHOW BETUYNHBI

«YHCIIO YCIIEXOB» B CEPUU UCIIBITAaHUN bepHyun.

M3yuyarh 4acTOTy COOBITHS B HOBTOPSIIOIIMXCS CIyYalHBIX OINBITaX Kak CIydyalHYIO
BEIINYUHY.

3HAKOMHUTBCSI ¢ 3aKOHOM Ooibmux uyucen (B popme bepHymm): mpu OOJBIIOM YHCITE
OIIBITOB YaCTOTa COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTh 3agauu Ha N3MCPCHUC BCpOSITHOCTGfI C IIOMOIIIBIO YaCTOT.

O0cy:x1aTh POJIb 3aKOHA OOJIBLINX YKCel B 000OCHOBAHWU YAaCTOTHOTO METOJa U3MEPEHHUS
BEPOSTHOCTEM.

OO0cy:xk1aTh 3aKOH OOJBIIMX YHCEN KakK MPOSBIEHHWE CTATUCTUYECKON yCTONYMBOCTH B
M3MEHUYUBBIX SIBJIICHUSX, POJIb 3aKOHA OOJIBIINX YHUCEN B IPUPOJIE U B )KU3HU YEJIOBEKa

006001enue,
KOHTPOJIb

(10 u)

[IpencraBnenue JTAaHHBIX.
OnucarenpHas CTaTUCTHUKA.
BeposiTHOCTB CIIy4alHOIO
COOBITHSL. DNEeMEHTHI
KOMOWHATOPHKH. Cnyuaiinble

BCJIMYUHBI 1 PaCIPCACICHUA

[loBTOpPATH U3yYEeHHOE U BHICTPAMBATH CHCTEMY 3HAHUU.
PemiaTh 3a1a4M Ha IPEJICTABICHHUE U OMKUCAHUE JAHHBIX.

PemiaTh 3a/a4M HAa HAXOXJICHHUE BEPOSITHOCTEH COOBITUH, B TOM 4YHCIE B OMNBITAX C
PAaBHOBO3MOXKHBIMH ~ JJICMEHTAPHBIMU  COOBITUSIMU, BEPOSTHOCTEH OOBEIUHEHUS W
MEPEeCeUCHHs] COOBITUH, BBIYUCIATH BEPOSATHOCTH B ONBITAX C CEPHUSIMH CIy4YalHBIX
NCITBITAHUH

[Ipu pa3zpaboTke pabodeil MpoOrpaMMBbI

B TCMATHYCCKOM IINTAHUPOBAHHWH JOJIKHBI OBITh Y4TCHbI BO3MOKHOCTH
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UCIIOJIb30BaHUS 3JEKTPOHHBIX (LU(PPOBBIX) 00pa30BaTENbHBIX PECYPCOB, SBIAIOMIMXCA YUYEOHO-METOAMYECKUMHU MaTepHalaMH
(MyJIbTUMEIUIHBIE TPOIPAMMBI, FTEKTPOHHbIC YUEOHUKH U 3a/la4HUKH, JIEKTPOHHbIE OMOJINOTEKH, BUPTYaJIbHBIE J1a00paTOpuUH,
UTPOBBIEC MPOTPAMMBI, KOJUIEKIIMUA HHU(PPOBBIX 00pa30BATENbHBIX PECYpPCOB), HCIONb3YEMbIMHU Ui OOyYEHUS U BOCIUTAHUS
oOyuaromuxest ¢ HOJZIA, mnpenctaBieHHbBIMH B 3JEKTPOHHOM (IM(POBOM) BHUAE U PEATM3YIOIIMMH  JTUJAKTHYECKHE
Bo3MokHOoCcTH KT, conepikanne KOTOPBIX COOTBETCTBYET 3aKOHOIATEIbCTBY 00 00pa3oBaHUM.
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HoAaxoAbl K OUEHUBAHUIO IIVIAHUPYEMBIX PE3YJIBTATOB
OBYYEHMUS

OCHOBHBIMM METOJAaMU NPOBEPKH 3HAHUH M yMEHUH OOydYaromMXCA IO
MaTeMaTHKE SIBJSIOTCS YCTHBIM OMPOC M MHUCbMEHHBIE PadoThl. K muchMeHHBIM
(bopmMaM KOHTPOJISI OTHOCSTCS: MAaT€MAaTUYECKHE TUKTAHTHI, CAMOCTOSATEIbHBIE H
KOHTPOJIbHBIE pa0OThl, TECTOBBIE 3a/IaHUSI U TECTHI.

OcHOBHBIE BHJIbI TPOBEPKH 3HAHMM — Tekymias W uroromas. Tekymias
MpoBEepKa MPOBOJUTCS CUCTEMATHYECKH M3 YpoKa B YpOK, a UTOroBas — IO
3aBEpILIECHUU TEMBI (pa3ena), IKOJILHOTo Kypca.

[Ipu oleHUMBAaHUM T[JIAHUPYEMBIX pE3YyJIbTATOB OOY4YEHHsS MaTeMaTHKe
oOyuvarormuxcst ¢ HOJIA HeoOXoAMMO y4YMTHIBATH Takue WHAUBUAYATbHBIC
OCOOCHHOCTH WX pa3BUTHA, KaK: YpPOBEHb pa3BUTHS MOTOPUKU PYK, YpPOBEHb
BIIAJICHUS] YCTHOM peyblo, SHEepreTnueckue pecypcnl odoydaronuxcs ¢ HOHA. s
KKJIOTO 00YYaroIerocst yuuTesb MoA0upaeT HHAUBUAYyaTIbHbIE (hOPMBI KOHTPOJIS
pe3ynbTaTOB O0YyUYEHHS MATEMATHKE.

Jna oOyuatomuxcs ¢ HOJIA ©HeoOXoaumMo yBenWMYeHHE BpeMs s
BBINIOJIHEHUSI KOHTPOJIBHBIX M CAMOCTOSITEIbHBIX PaOOT.

KoHTposibHBIE, camMOCTOSATENbHBIE M  MPAKTHYECKHE pabOThl  MpHU
HEO0OXOJAMMOCTH MOTYT MpeIJIaraThCs C HCIOIb30BAHUEM JIIEKTPOHHBIX CUCTEM
TECTUPOBAHUS, HMHOrO MPOTPaMMHOTO oOOecredeHus, OO0ecneynBaoOIUi TpH
HEO0OXOIUMOCTH MOKHO MCHOJIB30BATh TEKCThI C KPYMHBIM HIPUPTOM; MPUMEHSTh
KOHTPOJIbHBIE U3MEPUTENIA C OTAECIBHBIMU AJIEMEHTAMH PEILICHHS; UCIOIb30BaTh
aJITOPUTMBI MPU PENIEHUN YPAaBHEHUW U HEPABEHCTB, KOHTPOJIbHBIE U3MEPUTEIIH C
roToBbIMU rpadukamMu  (QYHKIUH ¢ JuarpaMMaMH; HCIOJIb30BaTh OHJIAWH
TECTUPOBAHUE C BHIOOPOM OTBETOB.

Texymuii KOHTPOJIH B (hOPME YCTHOTO OMpOca IPH HU3KOM KadueCTBE YCTHOM
AKCIIPECCUBHOM pedyr O00ydaromuxcsi HEOOXOIWMO 3aMEHSTh MUChMEHHBIMU
dbopmamu.

Hampumep, ¢ 3TOil 1EAbI0O MOTYT HMCIHOJIB30BaThCS TECTBI U TECTOBBIE
3ananug u3 bubamoreku MOUI (POIL) na mrobom stane ypoka. C HOMOUIBIO
TaKUX 3aJaHuidi M BOIPOCOB 3HAYUTEIBHO MPOIIE NOA00paTh MaTepuayn s
KOHKPETHOTO KJIacca, 00y4arolerocsi, COOTBETCTBYIOIINIA YPOBHIO €r0 Pa3BUTHS U
BO3PACTHBIX OCOOEHHOCTEH.

CIHHEIUAJIBHBIE YCJIOBUS PEAIU3ALIIMA AUCIHUITJINHBI

B ciaydae HeoOxomuMocTy (BBIpaXKCHHBIC JIBUTATEIBHBIC PACCTPOMCTBA,
TSDKENIOe TOpakKeHUEe pPyK, MPenarcTByromee (GpopMUpoBaHUIO TPpadoOMOTOPHBIX
HaBBIKOB) pabouee mecTo oOyuaromierocs ¢ HOJIA momkHO OBITH CHEIUMAIBLHO
OpraHU30BaHO B COOTBETCTBUM C OCOOCHHOCTSIMH OTPAaHHYCHHUN €ro 3I0POBbSI.
HeobGxomumo  mpeaycMOTpeTh  HaJWdue  NEPCOHANBHBIX  KOMIIBIOTEPOB,
TEXHUYECKUX IIPUCIIOCOOJICHHH (ClienuanbHas KIaBUaTypa, Pa3IddHOTO BHJIA
KOHTAKTOPBI, 3aMCHSIOIIME  MBIIIb, JOKOUCTUKH, TPEKOOIBI, CEHCOPHBIC
TIJIAHIIIETHI).

JIOmKHBI OBITH CO3MIaHBI YCIOBHUS I (DYHKIMOHUPOBAHUS COBPEMEHHOM
MH(}OPMAIMOHHO-00pa30BATENBbHOM CPE/ibl, BKIIOUYAOILEH
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AJIGKTPOHHBIE WH(OPMAIIMOHHBIE PECYpChl, DJIEKTPOHHBIE 00pa30oBaTEIbHBIC
peCypchl,  COBOKYITHOCTh WH(OPMAITMOHHBIX, TEXHOJIOTHH,
TEJICKOMMYHHUKAIIMOHHBIX TEXHOJIOTHH, COOTBETCTBYIOIIMX TEXHUYECKHUX CPEJCTB U
TEXHOJIOTUH (B TOM 4HcCIe, (ien-TpeHaxepoB, HHCTpyMeHToB Wiki, 1udpoBbIx
BUJICO MAaTEpHaJIOB, BHUPTYyaIbHBIX JabopaTopuid u Jp.), 00eCrneynBaIOIINX
JOCTIKEeHHE KaxabiM oOydatorumcst ¢ HOJIA MakcumanbHO BO3MOKHBIX JIJISl HETO
pe3yabTaToOB oOy4eHwusl. Hanpuwmep, HCTIOIb30BAHUE COBPEMEHHOU
oOpa3oBaTepHON cpenoli B oOyueHnn Marematuke nere ¢ HOJIA sBisrorcs
pecypchl obmauHoi wHTepHeT- Twiatrgopmbr MO (POII), kotopsie comepkar
HEeoOXoaMMbIe 00pa3oBaTEIbHBIC MaTEPHAIbl, MHCTPYMEHTHI JJIS WX CO3JaHUS U
PEIAKTUPOBAHMS, BUPTYaJIbHBIEC TAOOPATOPHUH.
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