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NOACHUTE/IbHAA 3AMUCKA

OBLLAA XAPAKTEPUCTUKA YYEBHOIO MPEAMETA «MATEMATUKA~

IlpumepHass paGouass mporpaMma MO MaTEMaTHKE s OOydaro-
muxcss 5—9 kmaccoB pazpaboTaHa Ha OocHOBe dDenepasbHOTO TO-
CyJapCTBEHHOTO O00Opa30BaTEIILHOIO CTaHIapTa OCHOBHOTO OOIIEro

oOpa3oBaHUA C YYETOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHMIA,

OpeaBIBISIEMBIX K MATEMaTHIECKOMY O00pa30BaHUIO, U TPAIHUIINHI
poccuiickoro oopa3oBaHUsi, KOTOPHIC 00CCIICYNBAIOT OBJIAJCHUC KITFO-
4eBBIMU KOMMETEHIIUSIMHU, COCTABIISIIOIIUMU OCHOBY JJIsl HETIPEPHIB-
HOTO 00pa30BaHUS U CAMOPA3BUTHS, a TAK)KE [IEJIOCTHOCTH OOMICKY Ib-
TYPHOTO, TUYHOCTHOTO U TO3HABATECIBHOTO PAa3BUTHUSI OOYJAFOIIUXCSI.
B paGoueli nporpaMmme yuTeHBI UJIEH U TT0oJ0KeHus1 KoHnenun pas-
BHUTHSI MaTeMaTH4YeCKOro oOpas3oBaHus B Poccuiickoit denepanuu.

B snoxy nndposoii Tpancopmanum Bcex cep 4eroBeUecKoit e-
SITEIbHOCTH HEBO3MOJKHO CTaTh OOpa30BaHHBIM COBPEMEHHBIM YeJIO-
BekoM 0Oe3 0a30BOW MaTeMaTHYECKOW MOJATOTOBKH. Y KE B IINKOJIC
MaTeMaTHKa CIYKUT OMOPHBIM MPEAMETOM I U3yUCHUS CMEKHBIX
JUCIUIIINH, a OCJIE IIKOJbI peajbHON HEOOXOIUMOCTHIO CTAHOBUT-
csl HempephIBHOE 0Opa3oBaHUE, 4TO TpeOyeT MOJTHOIICHHOH 0a30BOM
001m1eo0pa3oBaTeNbHON MOATOTOBKH, B TOM YHCJIIE U MaTeMaTH4e-
CKOI. DTO OOYCIJIOBJICHO TEM, YTO B HAIA JTHHU PACTET YHUCIO IMPO-
(eccuii, cBsI3aHHBIX C HENOCPEACTBCHHBIM IMPUMCHCHHEM MaTeMa-
TUKU: U B cpepe PKOHOMHUKHU, U B OM3HECE, U B TEXHOJOTHYCCKHUX
o0JacTsix, M Jlaxke B ryMaHHTapHbIX cepax. Takum obpaszom, Kpyr
IIKOJBHUKOB, JIJII KOTOPBIX MaTe€MaTHKa MOYET CTaTh 3HAYUMBIM
OpeIMEeTOM, PACIIIUPSIECTCS.

IIpakTudeckass MOJIE3HOCTH MaTEMaTHKU OOYCJIOBJICHA TEM, YTO
eé mpeaMeTOM SIBISIOTCS (QyHIaMEHTAJbHBIC CTPYKTYPbI HAIIICrO
Mupa: MPOCTPAHCTBECHHBIC (OPMBI U KOJIUUYCSCTBEHHBIC OTHOIICHHUS
OT IIPOCTEHIIINX, YCBAUBACMBIX B HEIIOCPEIACTBEHHOM OMBITE, JIO JO-
CTaTOYHO CIIOKHBIX, HECOOXOIUMBIX JUIS Pa3BUTHUA HAYYHBIX U MPH-
KJIaJAHbIX uAel. be3 KOHKpEeTHBhIX MaTeMaTUYeCKUX 3HaHUM 3aTpy/i-
HCHO MOHWMAaHWE MPUHIIAIIOB yCTPOWCTBAa M MCITOJIB30BaHUS COBpE-
MCHHOW TEXHHUKH, BOCIIPUSITHE W HHTEPIIpETAUsl pPa3sHOOOpa3sHOU
COIMUAILHOW, PKOHOMHYECKOU, MOJUTHISCKONW WH(POpMAIIUN, Majo-
addekTuBHA MOBCEIHEBHAsI TpakTHYECKasl AesITEIbHOCTh. Kaxmo-
MY 4EJIOBEKY B CBOEH >KU3HU HPUXOJUTCS BBIINOJHSATH pacy€Thl U
COCTaBJISITh AJITOPUTMBI, HAaXOJIUTh W TPUMEHSITHL (HOPMYyJbl, Bia-
JETh MPaKTHIECKUMU MTPUEMaMU T€OMETPUUECKUX U3MEPEHUMN U TI0-
CTPOCHUM, YUTaTh WH(POpMAIHIO, IPESACTABICHHYIO B BUJC TaOJIUIIL,



JauarpaMM U rpaukoB, )KUTh B YCIOBHSX HEONPEACIEHHOCTH U MO -
HUMAaTh BEPOSITHOCTHBIN XapaKTep CIIy4alHBIX COOBITHI.

OIHOBPEMEHHO C pacuiupeHueM cdep NPUMCEHCHHsS MaTEeMaTHKH
B COBPEMEHHOM oOO0IecTBe BcE 60ojlee BaKHBIM CTAaHOBUTCS MaTeMa-
TUYECKUUN CTUJIb MBIIJIEHUS, OPOSIBIISIIOLIUICSI B ONpPEAEIIEHHBIX
YMCTBCHHBIX HaBbIKaX. B mporecce nu3ydeHus MaTEMaTHKH B apce-
HaJ IPUEMOB U MCETOJOB MBINUJICHUS YEJIOBEKa €CTECTBEHHBIM 00-
pa30M BKIIIOYAIOTCS MHAYKIINS U ISy KNI, 0000mIeHrne U KOHKpEe-
TH3alWs, aHAJIU3 U CHHTE3, KiIacCU(pUKAIUI U CUCTSMaTHU3aIlHsl,
adbctparupoBanue u aHanorusi. O0bEKThI MATEMAaTUYCCKUX YMO3a-
KJIFOYCHUH, TpaBUIa UX KOHCTPYHPOBAHHS PACKPHIBAIOT MEXaHU3M
JIOTUYECKUX TOCTPOCHHUM, CITOCOOCTBYIOT BBIPAOOTKE yMEHHUS (Hop-
MYJIUPOBaTh, 0OOOCHOBBIBATH U JIOKA3bIBATH CYKICHHUS, TCM CaMbIM
pa3BHUBAIOT JIOTHYECKOE MBINIJICHUE. Bexymas pois mpuHaIIICKUT
MaTeMaTHKe U B QOPMHPOBAHUU AJTOPUTMUICCKON KOMITOHEHTEI
MBIIIJICHUS] 1 BOCOUTAHUHU YMCHUUN JICHCTBOBATh MO 3aJaHHBIM aJI-
TOPUTMaM, COBEPIIICHCTBOBATh U3BECTHBIC M KOHCTPYHUPOBATHh HO-
BbIe. B mipoliecce pemieHus 3agad — OCHOBOW y4eOHOU IesTEITBLHO-
CTU Ha ypoKaxX MaTeMaTHKHU — Pa3BUBAIOTCS TaKKE TBOpPUYECKAasl U
OPUKJIaIHAsT CTOPOHBI MBIIIJICHHUSI.

OOyueHne MaTeMaTHKE JaéT BO3MOXKHOCTh pa3BUBATh Y OOydaro-
IUXCSI TOYHYIO, pAallMOHAIBHYIO U HHPOPMATHBHYIO PCUb, YMCHUC
otOupaThk Hamboiee MOAXOISAINHE SI3BIKOBBIC, CHMBOJIHUYECKUE, T'pa-
(pudeckue cpeacTnBa Uil BRIPAKCHUS CYKIACHUNW U HATJISITHOTO UX
npeJICTaBICHHUS.

HeoOxoaguMBIM KOMITOHEHTOM OOIIeH KYJIbTypPhl B COBPEMEHHOM
TOJKOBAHUU SIBJISETCS OOIee 3HAKOMCTBO C METOHJAMH II0O3HAHHUS
e CTBUTEIBHOCTH, TIPEJACTaBIEHHE O MpPeAMETe U METOIaX MaTeMa-
THUKH, UX OTIIMYUHA OT METOJOB JIPYTHX €CTECTBECHHBIX U TYMaHHUTap-
HBIX HayK, 00 OCOOCHHOCTSAX TNPUMEHCHHUS MaTeMaTHKH IJIsI perle-
HUsI HAYYHBIX W MPUKIAIHBIX 3a7ad. TakuM oOpa3omM, MareMaTHye-
ckoe oOpa3oBaHHE BHOCHT CBOHM BKJIaJ B (OpPMHpOBaAHHE OOIICH
KYJIbTYPBI YEIIOBEKA.

HN3ydeHne MaTeMaTUKH TaKKe COCOOCTBYET DCTETHUYECKOMY BOC-
IMATAHUIO YEJIOBEKa, MIOHUMAaHUIO KPAacOThl U M3SIISCTBA MaTeMaTH-
YEeCKHUX PACCYXJISHHUU, BOCTIPUSITHIO T€OMETPpUIECKUX (PhopM, ycBOe-
HUIO WUJICU CUMMETPHH.

LEN N OCOBEHHOCTM U3YYEHWMA YYEBHOIO MPEAMETA
«MATEMATUKA~. 589 KJTACCbI

HpI/IOpI/ITCTHLIMI/I ICJIsIMH O6y‘leHH$I MareMaTruke B 5—9 kiaaccax
ABJIAFOTCA

6 GopMHUpPOBAHNE IIEHTPAITBHBIX MAaTeMAaTHYECKUX MOHATHH (YHUCIIO,
BEIIMYMHA, TeOMeTpHuUYecKas (urypa, nmepemMeHHas, BEpPOSITHOCTD,
byHKIUMs), obecnedynBarONIUX MPEEMCTBEHHOCTh W NEPCIIEKTHB-



HOCTh MaTeMaTH4YE€CKOIro oOpa3oBaHUs OOy4YarONINXCS;

6 IOABEACHUE OOYYaOMIMXCsl Ha JOCTYIHOM Ui HUX YPOBHE K
OCO3HAHHUIO B3aMMOCBSI3HM MAaTEMaTHKH U OKPY’KAIOMIETO MHUPA,
IMOHMMaHUE MaTeMaTHKH KaK 4acTH OOIIel KyJIbTyphl dejoBeUe-
CTBa;

6 Pa3BUTHE MHTEIUICKTYaJIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH 00y-
YaloMIUXCs, IMO3HABATEIIBHON AKTUBHOCTH, HCCIIEIOBATEIbCKUX
YMEHUH, KPpUTUYHOCTH MBIIJICHHS, HHTEpeca K U3yYCHUIO Mare-
MaTHUKU;

6 ¢opmupoBanne (YHKIHOHAIBHON MaTeMaTHYECKOW TpaMOTHO-
CTH: yMEHHS PACIIO3HABATh MPOSBICHUS MaTEeMaTHYECKHUX ITOHSI-
THUH, OOBEKTOB M 3aKOHOMEPHOCTEH B peaJIbHbIX )KU3HEHHBIX CH-
Tyauusix ¥ IIPpU U3YUYSHHUH APYTHUX YUEOHBIX IPEAMETOB, IIPOSIB-
JICHUSI 3aBUCHUMOCTEH M 3aKOHOMEPHOCTEN, (popMyITMpoOBaTh UX
Ha sI3bIK€ MaTEMaTHKH M CO3JaBaTh MaTreMaTHU4YeCKHUE MOJICIIH,
IIPUMEHITh OCBOCHHbBIM MaTeMaTUUYECKUN annapar AJis pelICHUs
MPaKTUKO-OPUEHTUPOBAHHBIX 3aj/1ad, HHTEPIPETUPOBATH U OIle-
HUBaTh ITOJYYEHHBIC PE3yJIbTaThI.

OCHOBHBIEC JUHUM COJZEPKAaHUSI Kypca MaTeMaTHKH B 5—9 kiac-
cax: «Yucna m BbIUMCICHUs», «Anredpa» («Anredpanyeckue BbI-
paxeHus»», «YpaBHEHHUS U HEpaBEHCTBa»), « DyHKIum», «I'eome-

Tpusi» («['eomeTpuueckue ¢GuUrypsl m ux cBoiicTBa», «l3mepenmne

TEOMETPHUUYECKUX BEIHYUH»), «BeposaTHOCTh M cTaTucTHKa». JlaH-

HBIC JIMHUU pPa3BUBArOTCs MapajlyICJIbHO, KaXXJasd B COOTBETCTBUU

¢ cOOCTBEHHOI1 JIOTUKO#, OJHAKO HE HE3aBUCHMO OJ[HA OT JAPYTOM, a B

TCCHOM KOHTAKTC U B3aPIMO)IeI>iCTBPIPI. KpOMe 3TOTr0, UX O6LCHI/IHSICT

JIOTUYECcKasl COCTaBJISIIONIAs, TPAJAUIIMOHHO NPHCYyIIas MaTeMaTHKe

¥ TIPOHM3BIBAIOIIAS BCE MaTEMAaTHUECKHE KypPChl U CoJeprKaTeIbHbIe

nmuauu. CpopmynupoBanHoe B PenepaIbHOM TOCyJapCTBEHHOM 00-

pa3oBaTeIbHOM CTaHIapTe OCHOBHOTO 00IIIeTo 00pa3oBaHust TpeboBa-

HHUE «yMETh OIIEpUPOBAThH MOHSITUSIMU: ONIpEASIICHUE, aKCUOMa, TE€O-

peMa, J0Ka3aTelbCTBO; YMEHHE PACIIO3HABATH NCTUHHBIEC U JIOXKHBIC

BbICKA3bIBAHUSA, IIPUBOJUTH IIPUMEPBLI U KOHTPIIPUMEDPDBI, CTPOUTH

BBICKA3bIBAaHUSI M OTPHUIIAHUS BBICKA3bIBAHUID» OTHOCHUTCS KO BCEM

KypcaM, a (popMHUpOBaHHE JIOTHYECKUX YMEHHH pacrpenensercs: o

BCeM rojiaM OOydeHHsI Ha YPOBHE OCHOBHOTO OOMIeTO 0Opa3oBaHUSI.

Conepsxanre oOpa3oBaHUs, COOTBETCTBYIOIIEE TTPESIMETHBIM pe-
3yJbTaTaM ocBoeHUs IlpuMmepHol paboueil mporpaMmebl, pacrpe/e-

JIEHHBIM TI0 TOo/aM OOyYeHHs, CTPYKTYPHPOBAHO TaKHUM 00pa3om,

9TOOBI KO BCEM OCHOBHBIM, HPHHIIUITHAIBHBIM BOIIpOCaM 00ydYaro-
muecst oopamnaiuch HEOJTHOKPATHO, YTOOBI OBJIAJICHUE MaTeMaTH4e -
CKHUMHU IMMOHATUAMHU N HABBIKAMH OCYHICCTBJIIAJIIOCH IMOCJICI0OBATCIBHO
U NOCTYHATEIbHO, C COOJIIOACHUEM MPUHIUIIA TPESMCTBEHHOCTH, a
HOBBIC 3HAHWs BKIIIOYAJIUCH B O6IHy}O CUCTEMY MATEMATHYCCKUX
MpEeACTABICHUN OO0YyYarONIUXCsl, PACUIUPsIsT U yriryOmsss e€, oOpasys



OPOYHBIC MHOKCECTBCHHBIC CBs3U.

MECTO YYEBHOIO NPEAMETA «MATEMATMKA~» B YYEBHOM MJIAHE

B cootBercTBUHM ¢ DenmepanbHBIM TOCYIapCTBEHHBIM OOpa3oBa-
TEJIFHBIM CTAaHAAPTOM OCHOBHOTO OOIIeTo oOpa3oBaHUS MaTeMaTHKa
SIBIAETCSI 00s13aTENBHBIM MPEIMETOM Ha JTaHHOM YpOBHE OoOpa3zoBa-
Husi. B 5—9 kmaccax y4deOHBIN mpenmeT «MarteMaTukay Tpaadlly-
OHHO U3y4YacTCsl B paMKaX CJICIYIOIIUX YUYCOHBIX KYpCcOB: B 5—=6 Kitac-
cax — Kypca «Martematuka», B /—9 Kilaccax — KypcoB «AnreOpa»
(BKJIFOYAsT DJIEMCHTBI CTATUCTUKH U TCOPUHU BeposTHocTei) u «I'eo-
metpusi». Hacrtosmen nporpaMMoil BBOJUTCS CaMOCTOSITEJIbHBIN
y4eOHBII Kypc «BeposTHOCTh W CTaTHCTHKAY.

Hacrosimeit nporpamMmoil mnpeaycMaTpuUBaeTCs BbIJICJICHUE B
y4eOHOM IUIaHE Ha M3YYCHHE MaTeMaTHKH B 5—6 kiaccax 5 y4e0
HBIX YaCOB B HEJCIIIO B TCUCHHE KaXXJ0ro roja ooydeHus, B 7, 9 kiiac
cax 6 yaeOHBIX YacOB B HENICIIIO B TEUCHUE KaXKJOT'0 To/1a OOydeHUS,
B 8M Kkjacce — 7 4acoB B HEIECIIIO.

NIAHAPYEMbIE PE3YJIbTATbl OCBOEHUA
YYEBHOI0 NMPEAMETA «MATEMATUKA»
HA YPOBHE OCHOBHOIO OBLLErO ObPA30BAHMUA

OcBoenne yueOHOTO0 npeamera «MaTteMaTHKa» JOJDKHO o0ecrieun-
BaTh JIOCTHKEHHE Ha YPOBHE OCHOBHOTO O0IIEero oOpa3oBaHMs Clie-
IYIONIUX JMYHOCTHBIX, METAaIPEeIMETHBIX U MPEeIMETHBIX 0Opa3oBa-
TEJIbHBIX PE3YyJIbTAaTOB:

JIMMHOCTHbIE PE3Y/IbTATHI

JImaHOCTHBIE pe3yNIbTaThl OCBOCHHS MPOTrPaMMBI Y4eOHOTO Mpes-
mera «MaremaTuka) XapaKTepU3YIOTCS:

nanMOTquCKOG BOCMNMTaHUE!

HPOSIBJICHUEM HHTEpECA K IPOILIJIOMY U HACTOSLIEMY POCCUHCKOU
MaTEMaTHKH, IEHHOCTHBIM OTHOIIIEHHEM K JOCTHXKEHHUSIM POCCHI-
CKHMX MaTE€MaTHUKOB M POCCUMCKON MaT€eMaTUYECKOM IIKOJIBbI, K HUC-
ITIOJIB3OBAHHUIO DTUX )IOCTI/I)KGHI/II\/’I B IPpYTUX HayKaxX U INPUKJIIAIHBIX

cepax.
paJaHCKoe U [yXOBHO-HPABCTBEHHOE BOCMMTaHMeE:

TOTOBHOCTBHIO K BBIIIOJTHEHHUIO OOS3aHHOCTEH TpakJaHWHA U pea-
JIA3alliu ero mpas, IMPeJCTaBICHUEM O MaTeMaTHYECKUX OCHOBax
(pyHKIIMOHUPOBAHUS PA3JIMYHBIX CTPYKTYpP, SIBICHUIH, MPOLEIYp
Tpa’kJaHCKOro oOmecTBa (BBIOOPHI, OMPOCH! U MP.); TOTOBHOCTHIO K
00CYXXIEHHUIO PTHYECKUX MNPOOJIEM, CBSI3aHHBIX C MPAKTHUYECKUM
NPUMEHEHUEM JOCTHKEHUN HAayKH, OCO3HAHUEM BAXXHOCTH MOpPAjb-



HO-OTHUYCCKUX MPUHIUIIOB B ACATCIIBHOCTHU y‘léHOl"O.

TpyaoBoe BoCnuTaHue:

YCTAaHOBKOM Ha aKTHBHOE y4dacTHE B PEIICHUHU NMPaKTUUYECKUX 3a-
a4 MaTeMaTHYEeCKOW HaIpaBICHHOCTH, OCO3HAHMEM BAaXKHOCTH Ma-
TEMaTH4YEeCKOro oOpa3oBaHUs Ha MPOTSHKEHUU BCEH KHU3HHU IJIs
yCIeHOH Npo¢eCcCHOHAIBHOMN ASSITEIILHOCTH U pa3BUTHEM HEe0OXo-
JUMBIX YMEHHH; OCO3HAHHBIM BBIOOPOM M MOCTPOSHHUEM HHIWUBUIY -
abHON TPaeKTOPHUH OOpa30BaHMS U JKU3HEHHBIX IJIAHOB C y4ETOM
JIMYHBIX WHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

JcTeTMyecKkoe BOCMMTaHUE:

CIIOCOOHOCTBIO K dMOIIMOHAJIBHOMY M ACTCTHYCCKOMY BOCIIPHS -
THIO MaTeMaTUIEeCKUX OOBEKTOB, 3allad, PEIICHU, pacCy KIACHUMN;
YMEHHIO BUJIETh MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.

U,eHHOCTM Hay4HOro nNo3HaHMA:

OpHUEHTalUUEN B AeSITEILHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4-
HBIX IMPEJICTABICHUH 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS 4Ye-
JIOBEKA, IPUPOABI U 00IIIecTBa, IOHNMAaHNEM MaTeMaTHIECKOM Ha-
YKHU KakK c(epbl YSIOBEYECKOM IS TSIIbHOCTH, DTAIOB €€ pa3BUTHUS
M 3HAYUMMOCTHU JJIs1 Pa3BUTHUA LUBUIIU3ALMHU; OBJIAJICHUEM SI3BIKOM
MaTeMaTUKH U MaTEMaTHUYE€CKOU KyJIbTypOH KaK CpPEeACTBOM IIO3HA-
HUs MHPA; OBJIAJICHUEM IIPOCTENIINMHU HaBBIKaMHU HUCCIIEAOBATEb-
CKOM NEeATEIIbHOCTH.

dusmnyeckoe BocnuTaHue, OPMMPOBAHME Ky/IbTypbl 340POBbSA M 3MOLMO-
Ha/IbHOro 6/1aronosyyYms:

TOTOBHOCTBIO HPUMEHSTh MaTeMaTHYECKHUE 3HAHUSI B HHTEepecax
CBOEI0 3JI0POBBsI, BEJCHHUS 3J0POBOro 00pasa KHU3HH (3T0pPOBOE ITH -
TaHue, cOAIAaHCUPOBAHHBIA PEXKUM 3aHSITHUH U OTAbIXa, PEryJsipHas
(pusznueckass akTUBHOCTB); ChOPMHUPOBAHHOCTBHIO HaBbIKa pedIiek-
CUH, NIPU3HAHHUEM CBOEro MpaBa Ha OUIMOKY M TaKOr'o Ke IpaBa
APYroro 4ejioBeKa.

JKOI0rMyecKoe BOCMMUTAHUE:

OpHEeHTallueld Ha IPUMEHEHUEe MaTeMaTUYEeCKUX 3HaHUN 1JIs pe-
IIEHUs 3a7a4 B 00JIaCTH COXPAHHOCTH OKpY Karomel cpeanl, MIaHu-
pOBaHHS MMOCTYNMKOB M OIEHKHW HUX BO3MOXXHBIX MOCHEICTBUN IS
OKpY’Kalollel Cpeabl; OCO3HAHHMEM TIJIO0AIBLHOTO XapaKTepa dKOJIO-
TUYECKHUX MPpOOJIeM M myTel UX pelIcHUs.

JIMYHOCTHbIE pesy/ibTaTbl, 06ecreymBalolLMe afanTaLmio 06y4aloLWerocs K us-
MEHSIOLLMMCA YC/IOBMAM COLMANIbHOM M NMPUPOAHOM Cpebi:

TOTOBHOCTBIO K JICUCTBUSIM B YCJHOBHSIX HEONpPEAECIEHHOCTH, MO-
BBIIIIEHUIO YPOBHSI CBOEH KOMIETEHTHOCTH 4Yepe3 MNPaKTHUYECKYIO



JIeSITEJILHOCTh, B TOM YHMCJIE YMEHHE YUUTHCS y APYTHX JIIOASH, npH-
oOpeTaTe B COBMECTHOM HESITEIIbHOCTH HOBBIC 3HAHUS, HABBIKU WU
KOMITETCHLIMH U3 OIbITA JAPYTHX;

HE0OXOAMMOCThIO B )OPMHUPOBAHUN HOBBIX 3HAHUW, B TOM UHCIIE
(popmynupoBaTh HAEH, MOHSTHS, THNOTE3bI 00 OOBEKTAaX W sIiBJIE-
HHUAX, B TOM YHCJIE paHEe HE H3BECTHBIX, OCO3HABATH AC(PHUIINTHI
COOCTBEHHBIX 3HAHUM M KOMIIETEHTHOCTEH, MJIaHUPOBaTh CBOE pas-
BUTHE;

CHOCOOHOCTHIO OCO3HABATh CTPECCOBYIO CHUTYAaIUIO, BOCIIPHHH-
MaTh CTPECCOBYIO CHUTYaIlMIO KaK BBI3OB, TPEOYIOUINI KOHTpPMED,
KOPPEKTHPOBATh NPUHUMAEMBbIC PEIICHUS U JIeHCTBUSI, (hopMyIIn-
pOBaTh M OILICHUBATh PHUCKH U MOCJIEACTBUS, (pOPMUPOBATEH OMBIT.

METAMPEAMETHbIE PE3Y/IbTATbI

MerTarnpeaMeTHbIe pe3yiabTaTbl OCBOCHHSI IPOrpaMMbl  y4eOHOTO
npeamera «MaTteMaTuKa» XapakTEepU3YIOTCs OBJAJIEHHEM YHUBep-
CANbHBIMU MO3HABAMEABLHLIMU 0eliCMBUAMU, YHUBEPCANbHbIMU
KOMMYHUKAMUBHLIMU 0eliCMBUAMU U YHUBEPCAAbHbIMU Ppe2Y-
AAMUBHBIMU Jelicmeusamu.

1) YHusepcaavHble NO3HABaMeAbHbLE Oelicmaus obecneuusa-
om @dopmuposaHue 6azo8blxX KOZHUMUBHBLIX Npoueccos obyuaro-
wuxcs (oceoeHue Memo0o08 NOZHAHUA OKPYMcarowezo mupa; npu-
MeHeHUue /N02U4YecKux, UCCAedo8amenbCckux onepauuil, ymeHull
pabomamdv ¢ uHgopmayuetl).

bazoBble nornyeckue AeﬁCTBMHZ

6 BBISIBJSITH M XapaKTepPU30BaTh CyIIECTBCHHBIC MPHU3HAKA MaTeMa-
TUYECKUX OOBEKTOB, MOHSITHUH, OTHOIICHUN MEXy MOHSITHSIMU,
bopmynmupoBaTh ONpenaeIeHUs TOHSITHH; YCTAaHABIUBATE CyIIlC-
CTBCHHBIN MPHU3HAK KJIACCHU(UKAIIMNA, OCHOBAHUS NI 0000IICHUS
U CpaBHEHUsI, KPUTEPHUH MMPOBOJUMOTO aHaIN3a;

6 BOCIIPUHHUMATH, POPMYJIHPOBATH U MPEOOPA3OBBIBATH CY KICHHS:
YTBEpAUTEIbHBIC U OTPHUIATEIbHBIC, CIMHUYHBIC, YACTHBIC U 00-
[1e; yCIOBHBIE,

6 BBISIBIISITH MATEMATUYECKUE 3aKOHOMEPHOCTH, B3AUMOCBSI3H U TIPO-
TUBOpEYHs B (pakTax, TaHHBIX, HAOIIOACHUSIX U YTBEPKIACHUSIX;
npeaarath KpUTESPHHU IS BBISIBJIICHUSI 3aKOHOMEPHOCTEH U Ipo-
TUBOPEYHI;

6 JIEITaTh BBIBOBI C HCITOJIB30BAHUEM 3aKOHOB JIOTHKH, JICyKTHBHBIX
U UHYKTUBHBIX YMO3aKJIIOUEHUN, YMO3aKIIOUEHUN M0 aHAJIOTHH;

6 pa3bupaTh J10KA3aTEILCTBA MATEMATUUYECKUX YTBEpPKJIAeHUN (TIpsi-
MbI€ U OT MPOTHUBHOTO), MPOBOJAUTH CAMOCTOSTEIILHO HECIIOXKHbBIE
JIOKa3aTeIbCTBA MAaTeMaTHYSCKHX (HaKTOB, BBICTpAWBATh apry-
MEHTAIUIO, TPUBOJUTH MPUMEPBI U KOHTPIPUMEPHI; OOOCHOBBHI-
BaTh COOCTBEHHBIE PACCYKJICHHUS,



6 BbIOMpaTh crnoco® pemeHus yyeOHOM 3amaun (CpaBHHBAThH He-
CKOJIBKO BapHaHTOB PELICHUs, BEIOUPATh HanOoJee MOIXO0IIIINI
¢ y4€TOM CaMOCTOSITEIILHO BBIJCIICHHBIX KPUTEPHUEB).

basoBble MCCeA0BaTENbCKME AEMCTBUA:

6 VICIIOJIb30BaTh BOIIPOCKHI KaK MCCJIEIOBATEIILCKUI HHCTPYMEHT I10 -
3HaHUSA; (POPMYIIMPOBATE BOMNPOCH, (PUKCUPYIOIINE ITPOTHBOpPE-
4qpe, IpodJeMy, CaMOCTOSATSIBHO yCTaHABIMBATh HCKOMOE U JTaH-
HOe, (opMHUPOBATH THIIOTE3Y, apIyMEHTHPOBATh CBOIO ITO3HIIHIO,
MHEHHE;

6 IPOBOJUTH IO CaAaMOCTOSITCJIBHO COCTABJIICHHOMY ILIAHY HECJIOXK-
HBIM DKCIICPUMEHT, HEOOJIBIIIOC HUCCIICIOBAHUE MO YCTAaHOBJICHUIO
0COOEHHOCTEM MAaTEMaTUYECKOTO O00BEKTa, 3aBUCUMOCTEN O00BEK-
TOB MEXIY COO0Oii;

6 CaMOCTOSITCIILHO (POPpMYJIUPOBATH OOOOIIEHUS] U BBIBOJBI MO pe-
3yJbTaTaM NPOBEAEHHOrO HAOJIOJACHUsI, UCCICJIOBAHUsS, OICHU-
BaTh JJOCTOBEPHOCTH MOJIYUYEHHBIX PE3yIbTAaTOB, BHIBOJIOB U 0000-
IICHUM;

6 MPOTHO3MPOBATH BO3MOXKHOE pPa3BUTHE IIPOIECCa, a TAKKE BbI-
JABUTaThb npennonomeﬂnﬁ O €ro pa3BI/ITI/II/I B HOBBIX yCJ'IOBI/IHX.

Pa6oTta ¢ MHMbOpMaLMen:

6 BBISIBJISITH HEJOCTATOYHOCTh U HU30BITOYHOCTh WH(POpMAIIUH, TaH-
HBIX, HCOOXOIUMBIX IJIs PEIICHUs 3a0adu;

6 BBIOHWpaATh, aHAITM3UPOBATH, CUCTEMATH3UPOBATh W HHTCPIIPETHU-
poBaTh WHPOPMAIUIO PA3IITUIHBIX BHIOB U (POPM HPEIACTABIICHUS;

6 BBIOUpaATh (POpMy TIpe/icTaBICHUSA WHPOPMAIUU U HIITFOCTPHUPO-
BaTh pemlacMble 3ajladd CXeMaMH, JuarpaMMaMH, WHOH rpadu-
KON M MX KOMOWHAIIUSIMU;

6 OILICHHWBATh HAIAEKHOCTh HH(OpPMAILIMHU 10 KPHUTEPHUSIM, MPEIJIO-
JKeHHBIM YYHUTEJIEM HIH CHOPMYIIMPOBAHHBIM CaMOCTOSTEIBHO.

2) YHugepcanbHble KOMMYHUKAMUBHbBLE Jelicmaus obecnevu-
8awm chopMupo8aHHOCMb COUUANLHBIX HABLIKO8 00YHAWUXC.

O6Lenue:

6 BOCIIPUHUMATh U (OPMYJIMPOBATH CYXXIECHHUS B COOTBETCTBHHU C
YCIIOBUSIMH W MEISMH OOIICHHS; SCHO, TOYHO, TPAMOTHO BBIpa-
JKaTh CBOIO TOYKY 3PEHHUSI B YCTHBIX U MUCBMEHHBIX TEKCTaX, Ja-
BaTh MOSCHEHHS MO XOJy peHmIeHUs 3aJadd, KOMMEHTHPOBAaTh
MMOJTY4YCHHBIA pe3ynbTarT;

6 B X0J€ OOCY>XJEeHHUs 3a7aBaTh BOIIPOCHI IO CYIIECTBY OOCyxae-
MOMW TeMBbI, TPOOIEeMBI, penraeMoi 3a/1a4M, BHICKa3bIBaTh UJICH,
HalleJIeHHBIC Ha MOWCK PEUICHUS; COTIOCTABIISATE CBOM CY K/ICHUS
C CYXJICHHUSIMH JAPYTHX YYaCTHUKOB Juanora, oOHapyXHBaTh pas-
JIMYHE U CXOJCTBO ITO3UIIMH; B KOPPEKTHOH hopme popMyTHpo-
BaTh pPa3HOTJACHs, CBOM BO3PaXCHHUS;



6 MIPEACTaBISATh PE3yJbTaThl PEIUICHUs 3aJlaud, DKCIEPUMEHTA, HUC-
ClieOBaHUS, IIPOCKTA; CAMOCTOSITEIIFHO BEIOMpATh (hOpPMAaT BHICTY-
IUICHUS ¢ Y4ETOM 3a7a4 NPE3CHTAIIMH U 0COOCHHOCTEH ay IUTOPUH.

CoTpyaHMuecTBO:

6 IOHUMAaTh U UCIOJb30BaTh NPEUMYIIECTBA KOMaHIHON U UHAU-
BUAYJIBHON pabOTHI MIPU PEIICHUHN YYEOHBIX MAaTEeMaTHIECKUX

3aa4; NPUHUMATh I1eJIb COBMECTHOM AESATEIBHOCTH, IIJIAHUPO-
BaTh OPraHU3AIUI0 COBMECTHOH paboOTHI, pacnpenessiTh BUABI pa-
00T, moroBapMBaThCs, OOCYKAATh MPOLIECC U Pe3yJbTaT padoThI;
0000111aTE MHEHHUSI HECKOJIBKUX JIFOIEH;

6 Y9aCTBOBAaTh B TPYIIIOBHIX (popMax padoThl (0OCyXkIeHUsI, OOMEH
MHEHHUSMH, MO3TOBBIC IITYPMBI U Ap.); BBIIOJHATH CBOIO YacThb
paboThl U KOOPAMHHUPOBATH CBOM JACHCTBHSI C NPYTHMMH YJICHAMU
KOMaH/Ibl; OLICHHBATh KaYEeCTBO CBOCrO BKJIaJa B OOLIHMI NMPOIYKT
10 KPHUTSPHUSIM, CHOPMYIHPOBAHHBIM yYaCTHHKAMH B3aUMOJICH-
CTBUSL.

3) YuugepcaavHble pe2yasmueHsle delicmeus obecnevusarom
@dopMuposaHue CMbICAOBBIX YCMAHOBOK U HCUBHEHHBIX HABBIKOB
AUYHOCTU.

CamoopraHusaums:

6 CaMOCTOSITEIBHO COCTaBJISATH IUIAH, AACOPUTM pEIIeHUs 3aJadu
(MM €0 YacTh), BEIOUPATh CIIOCO0 pelIeHUs C y4ETOM UMEIOIIHX-
Csl peCypcoB M COOCTBEHHBIX BO3MOXXHOCTEH, apryMeHTHPOBATh U
KOPPEKTHPOBAaTh BApUAHTHI pelIeHUH ¢ y4€ToM HOBOW MH(pOpMa-
LIUH.

CaMOKOHTpO/Ib:

6 BJIQJIETh CIIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJISI mpoliecca U
pe3yiibTaTa peHieHUs] MaTeMaTHYSCKOUW 3aadu,

6 TIPEIBUJICTh TPYIAHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPU peIlle-
HUHM 3aJ1ay¥l, BHOCUTHh KOPPEKTHBBHI B JICATCIBHOCTH Ha OCHOBE
HOBBIX OOCTOSITEIbCTB, HAWJCHHBIX OIIMOOK, BBISIBJIEHHBIX TPYI-
HOCTEI;

6 OIICHWBATh COOTBETCTBHUE pe3yJibTaTa ACSITSIHHOCTH MOCTaBIICH-
HOM 1I€JIM U yCIIOBUSIM, OOBSICHSATH MPUYUHBI JOCTUKECHHUS UITHA
HEJOCTWI)KEHUS MU, HAXOJUTh OIMOKY, JaBaTh OIIEHKY MPHOO-
PETEHHOMY OIIBITY.

NMPEAMETHbBIE PE3Y/IbTATDI

IIpenmeTHBIe pe3ynbTaThl OocBOeHUs [IpumepHO# padoueid Tpo-
rpaMmBbl 110 MaTeMaTHKE MPEJCTaBICHbI 10 rojaM OoOydeHus B cle-
OYIONIMX pa3fenax MporpaMMbl B paMKaxX OTJIEJIBHBIX KypCOB: B 5—
6 xiaccax — Kypca «MaremaTtuka», B /—9 Kiraccax — KypcoOB
«Anrebpa», «I'eomeTpus», « BepoATHOCTE U CTATUCTHKA».



Pa3BurwHe norudeckux HpeHCTaBHCHI/Iﬁ M HaBBIKOB JIOTHYCCKOTI'O
MBIIIJICHUA OCYIICCTBIACTCA Ha MNMPOTAXKCHHUU BCEX JICT O6y‘-ICHI/I}I B
OCHOBHOM HIKOJIE B paMKax BCE€X Ha3BaAHHBIX KYPCOB. Hpennonara-

€TCsI, YTO BBIITYCKHUK OCHOBHOM MIKOJBI CMOXET CTPOUTH BBICKa3bI-
BaHUS WU OTPpULAHUA BI)ICKa3I)IBaHI/II71, pacrio3zHaBaTb MCTHUHHBIC U
JIOKHBIC BbICKA3bIBaHUA, IPUBOAUTHL IIPUMEPBI U KOHTPIPUMCECP bI,
OBJIAACET TIOHATUAMHU: OIIPEACIICHUE, aKCHUoOMa, TEopeEMa, aoKasza-
TEJIBCTBO — W HAYYHUTCA UCIIOJIB30BaTh UX IIPU BBIITOJTHEHUHN y‘-ICG-
HBIX U BHey‘-Ie6HI)IX 3agad4.

PABOYAA MPOrPAMMA YYEBHOIO KYPCA
«MATEMATUKA». 5- 6 KJTACCbI

UESN U3YHEHUA YHEBHOIO KYPCA

IIpuopuTEeTHBIMU HEJISIMU O0y4YeHUsI MaTeMaTUKe B 5—6 Kiaccax
SIBJISTEOTCSI

6 MPOODKEeHUE (POPMHUPOBAHUSI OCHOBHBIX MAaTEMaTHUYCCKUX IMOHS -
TU# (4UCII0, BEIMYHHA, TeOMEeTpUUecKas Qpurypa), o0eCreumnBaro -
[IUX MIPEEMCTBECHHOCTh U MEPCIEKTUBHOCTh MAaTEMaTUIYCCKOTO 00-
pa3oBaHUsI 00YYAIOIUXCS;

6 Pa3BUTHE UHTEIUICKTYalIbHBIX M TBOPUYECKHUX CIOCOOHOCTEH 00Yy-
YaIOIIUXCsI, MO3HABATCJIbHOW aKTHBHOCTH, HCCJICIOBATECIBCKUX
YMEHHUM, HHTEpECca K U3YUYCHHUIO MAaTCMaTHUKH;

6 MOJIBCACHHUC OOYYarOIIUXCsI HAa JOCTYITHOM IJIsI HUX YPOBHE K
OCO3HAHUIO B3aNUMOCBSI3U MAaTEMaTUKH U OKPY KAIOIIEro MUPa;
6 ¢opmupoBanre (YHKIHOHAIBHONW MaTEeMaTHYCCKOW TIPaMOTHO-
CTH: YMEHUS PacIiO3HABaTh MaTEeMaTHIECKUE OOBEKTHI B Pealb-
HBIX JXHU3HCHHBIX CHUTYAIIUsIX, [IPUMEHSITh OCBOCHHbBIC YMEHHSI
JUIsS. PCLICHUS MPaKTHKO-OPUCHTHPOBAHHBIX 3a/1a4, WHTCPIIPETH-
poBaTh MOJIYYCHHBIC PE3yJIbTAThl U OILICHUBATH UX HA COOTBET-

CTBHE IMPAKTHYECKON CUTyaIUH.

OcCHOBHBIE JIUHUM COJIEpKAHUSI Kypca MaTeMaTUKH B 5—6 KJjac-
cax — apudMeTHUYECKasi U TeOMETPpUUCCKasi, KOTOPhIC Pa3BUBAOTCS
napajjiejlbHO, KaXJass B COOTBETCTBHUH C COOCTBEHHOW JIOTUKOM,
OJJHAaKO, HE HE3aBUCHUMO OJIHAa OT APYIro#, a B TECHOM KOHTAaKTe M
B3auMoJercTBUU. Takke B Kypce HNPOUCXOIUT 3HAKOMCTBO C dJle-
MCHTaAMHU anrerLI U OMUCATEJIbHONW CTAaTUCTHUKU.

HN3ydeHue apupMETHYECKOTO MaTepuana HadYMHACTCS CO CHCTE-
MaTuzalmu W pa3sBHUTUA 3HAHUH O HaTypaJIbHBIX YHUCJIaX, II0JdYy-
YEHHBIX B HAYaJIbHOMN IIKOJIE. HpI/I OTOM COBCPHICHCTBOBAHHE BbI-
YUCIUTECIBHON TEXHUKHM U (DOPMHPOBAHUE HOBBIX TECOPETUYCCKUX
3HAaHUM coyeTaeTrcsi ¢ Pa3BUTHEM BBIYUCIMUTEIBHOW KYJIbTYpPbI, B
YaCTHOCTH C OOydeHHEeM MPOCTEeHIINM mpuéMaM MPUKUIKU U OICH-



KU pe3yJIbTaTOB BBIYMCICHUN. V3ydeHne HaTypalabHBIX YHCEI IPO-
nojpkaeTcss B 6 kilacce 3HAKOMCTBOM C HadaJbHBIMH ITOHSATHSMU
TEOpUU JIEIUMOCTH.

Jpyroit KpynHBIA 670K B COAEp KaHUU apUPMETUISCKON TUHUNA —
9T0 ApoOu. Havano n3ydeHuss OOBIKHOBEHHBIX U JIECSITHYHBIX JPO-
Oeli oTHEeCeHO K 5 Kjaccy. DTO TMEpBBIH dTall B OCBOCHHU ApoOOeid,
KOT1a MMPOUCXOINUT 3HAKOMCTBO C OCHOBHBIMHU HJICSMH, IMOHSITUSIMHA

TeMbl. IIpu 3TOM paccMoTpeHHE OOBIKHOBEHHBIX APOOEii B IOJHOM
00bEMeE mpenmecTByeT N3y4eHHUIO AECSITUUHBIX APO0Oei, UTo 1eaeco-
00pa3HO C TOYKHM 3PEHUS] JIOTUKH H3JIOKECHUSI YHCIIOBOW JIWHUM,
KOT/la MpaBWJia AEUCTBUI C AECATUIHBIMU IPOOSIMHU MOXKHO OOOCHO-
BaTh YK€ HW3BECTHBIMH aQJITOPUTMAMM BBINOJIHEHUSI IEHUCTBUH C
OOBIKHOBEHHBIMH JAPOOSIMU. 3HAKOMCTBO C JECITHYHBIMH JpOOsIMHU
pacUIMpUT BO3MOYKHOCTH [UIsl TIOHMMaHUs OOYy4YaroIIMMUCS TIpH-
KJIQJHOIO NMPUMEHEHHUsI HOBOM 3allMCU NPHU U3YyYEHUH APYTHUX MOpen-
METOB U TIpU MPAKTHUECKOM HcHoJib3oBaHuHU. K 6 kiaccy oTHecEH
BTOPOM 3Tall B M3y4YE€HHUHU APOOEi, rae MpOUCXOJUT COBEPIICHCTBO-
BaHHE HABBIKOB CPaBHEHMsSI M IIpeoOpa3zoBaHMs NIpoOei, ocBoeHHE
HOBBIX BBIYMCIUTEIIbHBIX AJITOPUTMOB, OTTaYMBAHUE TEXHUKU BBbI-
YHCJII€HUIH, B TOM YHWCJIE€ 3HAYE€HUU BBIPAXKEHUM, COAEpKaAIIUX U
OOBIKHOBEHHBIC, U JICCSITUYHBIC APOOH, YCTAHOBICHHE CBSI3€H MEX-
Iy HAMH, PacCMOTpPEHHE NPUEMOB pEIICHUs 3a7ad Ha Apoou. B Ha-
yaje 6 Kjacca NPOUCXOJUT 3HAKOMCTBO C MOHSITHEM IIPOICHTA.

OCOOCHHOCTBIO U3YUYEHHUS TTOJIOKUTEIBHBIX U OTPUIATEIIBHBIX YH-
CeJl SIBIISIETCSI TO, YTO OHU TaKXK€ MOTYT paccMaTpUBAThHCSI B HECKOJIb-
Ko orarnoB. B 6 kiacce B Havane uzydeHust Tembl «llojioxuTenbHbIe
U OTpHULATEIbHBIE YMCIIa» BbLaeIseTcs nmoareMa «llensle uncna», B
paMKax KOTOpPOH 3HAKOMCTBO C OTPHUIATEIbHBIMHM YHMCIAMHU U HEH-
CTBUSIMU C IIOJIOKUTEJIBHBIMU U OTPULIATEIIBHBIMU YUCJIAMU IIPOUC-
XOIHUT Ha OCHOBE COJIEPIKATEIILHOIO MOAX0Aa. DTO MO3BOIAET HA JO-
CTyHHOM YPOBHE IIO3HAKOMHTH YyYaIUXCsl MPAKTUYECKH CO BCEMHU
OCHOBHBIMU IIOHSATUSMHU TEMBI, B TOM 4YHCJIE U C IIPAaBUJIaMU 3HAKOB
MIPpU BBIIIOJTHEHUH apu(pMeTHdecKnx IeWcTBUU. M3yueHuwe pammo-
HaJbHBIX YHCEJI Ha TOM HE 3aKOHYHTCS, a OyIeT IPOJIOJDKEHO B
Kypce anareopsl 7 Kijlacca, 9YTO CTAHET CIEAYIOIIMM IIPOXOJIOM BCEX
MIPUHLUUIIMAIBHBIX BOINPOCOB, TEM CaMbIM pa3JeJIEeHUE TPYHHOCTEH
oOJieryaeT BOCIIPpUATHE MaTepualia, a paclpejieyieHHe BO BPEMEHHU
CIOCOOCTBYET MPOYHOCTH NPUOOpETaeMbIX HABBIKOB.

IIpu oOyuyeHHH pemIeHHI0 TEeKCTOBBIX 3ajlad B 5—O6 Kiraccax HcC-
MOJIB3YIOTC  apudMeTHYecKkue IMpuEMBI penieHusl. TeKcToBbIe
3aJ1a4uu, perniaeMble IpHU OTPaOOTKE BBIYMCIUTEIbHBIX HABBIKOB B5—
6 kiaccax, paccMaTpUBAaIOTCs 3aJadM CIEAYIONIMX BHIOB: 3a7a4du
Ha JBWKEHHME, Ha 4YacTH, Ha IIOKYIIKM, Ha padoTy U HpOu3-
BOJIUTEIBHOCTb, Ha MPOILEHTHI, HA OTHOLIEHUs U nponopuuu. Kpo-
Me TOTO, OOydJaromuecs 3HAKOMSTCS ¢ MpUEMaMHM pEIIeHHus 3aaad



rnepebopoM BO3MOXKHBIX BapHaHTOB, ydarcst paborarb ¢ umHpOpma-
UeH, TIpeacTaBIICHHOW B (popMe TaOJUIl UIIH JUarpaMM.

B IIpumepHoii pabodeii mporpamMmMme npeaycMOTPEeHO (hOpMHUpPOBa-
HHUE IMPOIEACBTHYECCKUX allreOpanydecKnux MpeacTaBiIcHu. bykBa

KakK CUMBOJI HEKOTOPOI'O YHCJIa B 3aBUCUMOCTH OT MaTE€MaTHIECKOTO
KOHTEKCTa BBOJMTCSI IOCTENIEHHO. ByKBEHHasi CHMMBOJIMKA MIUPOKO
HCIIOJIB3YETCsI TIPEXKJIe BCEro JUIsl 3alucu OOIMUX YTBEPXKIACHUH W
MpeIIOKeHNH, (GOpMyIl, B YACTHOCTH JUISI BBIYMCIICHUS T'€OMETPH-
YECKHX BEJIMYWUH, B KAYECTBE «3aMECTUTEIsD YHCIIA.

B kypce «MartemaTtukm» 5—6 KjIaccoB MNpeACTaBlIeHa HarasaHas
reoMeTpHsi, HalpaBJICHHAsI HAa pa3BUTHE OOPA3HOTO MBIILICHUS,
MIPOCTPAHCTBEHHOTO BOOOpaXeHUsI, N300Pa3UTEIHFHBIX YMEHHUHU. DTO
Ba)KHBIN 3TaIl B U3yUYEHUHU I'€OMETPUHU, KOTOPHII OCYIIECTBISIETCS
Ha HarJsAHO-TIPAKTUYECKOM YPOBHE, OIIUPAETCs HA HArJIsAHO-00-
pa3HOe MBIIUICHNE o0ydaromuxcs. boapias pojab oTBOAWUTCS Mpak-
TUYECKOW AEATEJIbHOCTU, ONBITY, PKCIIEPUMEHTY, MOJAEIUPOBAHUIO.
OO0yuaroniuecs: 3HaKOMSITCSI C TEOMETPHYSCKUMU (PUTypaMH Ha ILIO-
CKOCTH U B IPOCTPAHCTBE, C UX MPOCTCHIINMHU KOH(MUTYpPAIUSIMHU,
ydaTcss n300pakaTh UX Ha HEJIHWHOBAHHOW M KJETYaTOW Oymare,
paccMaTpuBalOT UX HpocTelne cBolcTBa. B mpouiecce nzyueHust
HarJIsAHON reOMETpHUU 3HAHMS, IOJydeHHbIE OOydJaroIIMMUCS B Ha-
HaJIbHOW MIKOJIE, CHCTEMATU3UPYIOTCSI U PACIIUPSIFOTCS.

MECTO YYEBHOIO KYPCA B YY4EBHOM M/1IAHE

CoryacHO yuyeOHOMY IUIaHy B 5—6 Kilaccax M3y4aeTcsi HHTErpH-
poOBaHHBIN npeaMeT «MaTremMaTuka, KOTOPbIH BKIOYaeT apudme-
TUYECKHUN MaTepuall U HaTJISIAHY 0 TeOMETPHIO, a TAK)Ke MPOTIeAeB-
TUYECKHE CBEACHUS U3 AJIreOphl, 3JI€EMEHTHI JIOTUKH M Hadaa OITv-
CaTEJIbHOM CTATUCTUKHU.

Y4eOHBIN MilaH Ha W3y4YeHHE MaTeMaTUKU B 5—6 Kjlaccax OTBO-
JIUT He MeHee 5 y4eOHBIX YacOB B HEJICI0 B TEUCHHE KaXJIOTO rojaa
o0Oyuenwns, Bcero He MmeHee 340 y4eOHBIX YacCOB.

COAEPXAHME YYEBHOIO KYPCA (MO rOA4AM OBYYEHMA)
5 knacc

HamypaavHble vucaa u HYyab

Harypansaoe uucmo. Psa mHatypaneHbIX ynced. Yucmo 0. M30-
Opa’keHHWe HaTypaJdbHBIX YHCEJ TOYKAaMH Ha KOOPAHMHATHOH (4HCIO-
BOM) IpPsIMOIA.

ITo3unmonHast cucremMa cducieHUsA. PuMckass HyMepamus Kak
NpUMEP HEMO3UIMOHHON CUCTEMBI cUUCIieHus. JlecATU4Has cucTe-
Ma CUHCIICHUSI.

CpaBHEHHE HATypaJdbHBIX YHCEJ, CPAaBHCHHE HATYpPaJIbHBIX YHCEN



¢ HynéM. CriocoObl cpaBHeHMs1. OKpyrileHHe HaTypajbHBIX YHUCEI.



CnoxeHue HaTypaJIbHBIX YHCEJ;, CBOWCTBO HYJIS IPH CIIOKCHHU.
Brrunranue kak JaelcTBUE, OOpPaTHOC CIIOKCHHUIO. Y MHOKCHHUC Ha-
TypaJIbHBIX YHCEJ; CBOMCTBA HYJIS WU €IUHUIIBI MPU YMHOXXECHHUH.
Jlenenne kak nercTBue, oOpaTHOE YMHOXKEHUIO0. KOMITOHEHTHI Oei-
CTBHUii, CBs3b MEXJy HUMH. [IpoBepka pesyibTaTta apudmMeTHdec-
koro neuictBus. IlepemecTuTenbHOE€ M coudeTaTeIbHOE CBOMCTBa
(3aKOHBI) CIIOKEHHUSI W YMHOXXCHUS, pacHpeleIuTEeIbHOEC CBOWCTBO
(3aKOH) YMHOCHUSI.

Hcmonp30BaHne OyKB JiIsi 0OO3HAYCHHUS HEHU3BECTHOTO KOMIO-
HEHTa M 3allUCU CBOMCTB apU(PMEeTHUICCKUX JICHCTBHUH.

Jlenurenu 1 KpaTHBIC YHUCIIA, pa3JIOKeHNEe Ha MHOXXuTeH. [1po-
CThI€ U cOCcTaBHbIe uncia. [Ipusnaku neaumocTtu Ha 2, 5, 10, 3, 9.
JleseHnue ¢ octaTKOM.

CrernieHb ¢ HaTypaJlbHBIM TIOKa3zaTejeM. 3aluch YHuciia B BUAE
CYMMBI pa3psIOHBIX CJIaraeMBbIX.

YHucnoBoe BbhIpakeHUE. BrluncieHne 3HAUCHUNW YHUCIIOBBIX BbI-
pa’keHUu; MOpsIIOK BBINIOJHEHUs AeilcTBui. Mcnosib3oBaHue npu
BBIUHCIICHUSIX ITICPEMECTHTCIBPHOTO H COYETATCIIBHOTO CBOWCTB
(3aKOHOB) CJIOXKE€HUSI U YMHOXEHHS, paCNPeaeIUTEILHOTO CBOMCTBA
YMHOCHHS.

JIpoou

IIpencraBiaenne o ApoOM Kak CocoOe 3alMCH YacTH BEIIMYHHBI.
OO6bIkHOBeHHBIE ApoOu. [IpaBunbHbIe U HenpaBUiIbHBIE Jpodu. Cme-
raHHas ApoOb; MpeacTaBIICHWE CMEIIaHHOW ApoOW B BUJE Hempa-
BIUTBHOUM ApOOU M BBIACIICHUE IEJION YacTH YHCIIa U3 HEIPaBUIbHOMH
apoou. MzobpakeHnue ApoOei TOYKaMH Ha YHCJIOBOW mpsimoit. Oc-
HOBHOE CBOMCTBO npodou. Cokparienue apobeii. [IpuBenenue npodu
K HOBOMY 3HameHatelro. CpaBHEHHUE NpOOeH.

CroxeHue U BEIYUTAHUE JIpo0Oei. YMHOKEHHUE U AeJIeHUEe Apo0eii;
B3aUMHO-0OpaTHBIC IpoOu. HaxokIeHrne 9acTh [eioro U IIeJIOTO 1Mo
ero YacTH.

HecstuuHas 3amuck npoOeii. [IpeacraBineHne IecsTUIHON ApodoH
B BHJE OOBIKHOBEHHOU. M300pakeHne NEeCITHUYHBIX ApoOeil Touka-
MU Ha 4UCIOBOM mpsiMoi. CpaBHEHHE AECATHYHBIX IPOOECH.

ApudpmeTnueckne NeUCTBUS C JIECATUIHBIMHA Ipo0siMmu. OKpyTiie-
HUE JECSITUYHBIX IPOOCH.

Pewenue mexcmossix 3adau

Penrenne TeKCTOBBIX 3a71a4 apudmMeTHdecKnM criocodbom. Pemnre-
HHE JIOTHYECKHX 3a71a4. Penrenue 3amad mepeObopoM BCex BOZMOXK-
HBIX BapuaHTOB. VMcmonbp3oBaHME NPH PEIISHUH 3ajad TaOJIuIl u
CXEM.

Pemienue 3aaa4, coAacprKamux 3aBUCUMOCTH, CBA3bIBAIOIITNE BC-
JIMYUHBI: CKOPOCTb, BPEM:, paCCTOSAHHE, II€HA, KOJIMYCCTBO, CTOU-
MOCTB. E,HI/IHI/IIIBI HU3MCPCHUS: MACCHI, O6’BéMa, LCHBI; paCcCTOAHUA,



BpEMEeHH, CKOpOCTH. CBsI3b MEXAY €AUHUIIAMU U3MEPEHUS KaXKJI0u
BCJIHUYHHBI.

Pemrenne OCHOBHBIX 3a71ay Ha IPOOH.

IlpencraBieHue JaHHBIX B BUJC TAOJUIl, CTOJI0YATHIX JAATPAMM.

Hazasaduasn zeomempus

Harmsimaeie npeactaBieHus o0 QUrypax Ha IUIOCKOCTH: TOYKA,
npsiMasi, OTPE30K, JIyd, yTOJ, JIOMaHas, MHOTOYTOJIbHUK, OKPYXK-
HOCTb, Kpyr. Yroiu. Ilpsimoii, ocTpblii, Tynoid u pa3BEpHYThIU
YTJIBL.

Jnuna oTpeska, METpUYECKHE €IUHUIBI JJINHBL. J[1nHa noma-
HOM, MepUMETP MHOTOyrojbHUKa. M3MepeHue U NoCTPOECHHUE YTJIOB
C TIOMOIIBIO TPAaHCOOPTHUPA.

Harmsmasie nipenctaBieHust 0 GpUTypax Ha MIIOCKOCTH: MHOTO-
YTOJBHHUK; HIPSIMOYTOJbHUK, KBaJpaT; TPEYTrOJbHHUK, O PaBEHCTBE
¢uryp.

N300pakenue ¢puryp, B TOM uuciie Ha kierdyaroil 6ymare. Ilo-
CTpOoeHHE KOHPUTYpaluil U3 JacTel npsaMoil, OKPY>KHOCTH Ha He-
JIMHOBAHHOW W KJIeT4aTOW Oymare. Vcronp3oBaHUE CBOWCTB CTOPOH
U YyIJIOB NPsAMOYTOJBHHKA, KBajapara.

HJ]OIHaI[I) OpAMOYTOJIbHUKA WU MHOTOYTI'OJIbHUKOB, COCTaBJICHHBIX
U3 OPSIMOYTOJBHHUKOB, B TOM YHCIE (PHUTYp, N300parkEHHBIX Ha
KJIeTgaTol Oymare. EMWHHUITBI H3MEpEHUS TIIOMIA TH.

Harnsgaeie mpenctaBieHUs O MPOCTPAHCTBCHHBIX (UTYypax: Mpsi-
MOYTOJBHBIN Tapauieiienurnesn, KyO, MHoOTorpaHHUKH. M3o00paxke-
HHUE IPOCTECHIINX MHOTOTPaHHUKOB. Pa3BEpTkH Kyba u mapasuiese-
nunena. Co3maHue MoJiejied MHOTOTPAaHHHUKOB (M3 OyMaru, mpoBO-
JIOKH, TUTACTHJIWHA H JP.).

OO0BEM mpSIMOYTOJBHOTO TIapajuienenunena, kyoba. Eqununer n3-
MepeHus o0béMa.

6 Knacc

HamypaavHble uucaa

Apudmernueckue ASHCTBUS C MHOTO3HAYHBIMHM HATypPaJibHBIMH
gyuciaamMu. UMcCIOBBIE BBIPAXKEHUS, HNOPSAOK AEHCTBUI, HCIOIB30-
BaHUE CKOOOK. lcmosp30BaHME NPU BBIYHUCICHUSIX MEPEMECTUTEIIb-
HOTO M COYETATEJIHbHOTO CBOWCTB CIIOKEHHUSI M YMHOXXEHHS, pacmupe-
JICJIMTEJIbHOTO CBOMCTBA yMHOXEHUs. OKpyrJie€HHEe HaTypalbHbIX
qucell.

Jlenurenu m KpaTHBIC YHCiIa; HAMOONBIIUA OOIMIHI NETUTEIbh U
HanmMeHbIIlee odmiee KpaTHOe. JIeTMMOCTh CyMMBI B MPOU3BEICHUS.
JleneHne ¢ ocTaTKOM.

Ipoou
OOBIKHOBEHHAasA ApOOb, OCHOBHOE CBOMCTBO IPOOH, COKpAIICHHE
npobeti. CpaBHeHHE U yIopsiiouuBaHue Japoodeit. Pentenne 3ama4d Ha



HaxXO0>KJCHUE YaCTH OT LIEJIOT0 M LIEeJIOro Mo ero yactu. J{pobHoe uuc-
JIO KakK pe3ysibTaT naeineHus. IIpencraBieHue necaTHUYHON npobdu B
BHUJIe OOBIKHOBEHHOM IPOOHM M BO3MOKHOCTbH IIPEACTABICHUSI OOBIK-
HOBEHHOU JpoOU B BUjE AeCSTUYHOU. JlecsiTuuHbIe ApOOU U METPH-
geckas cucteMa Mep. ApudmMeTHndecKkrue ASHCTBUS U YUCIIOBBIC BHI-
pakeHHsI C OOBIKHOBEHHBIMHU M NECSITHYHBIMH JIPOOSIMH.

OtHomenwne. /lerenne B JTaHHOM OTHOIIIEHHUH. Mactrtab, mpomop-
musi. [IppMeHeHne nporopuui Mpy pemIeHuH 3aaay.

ITonsitue mpoueHTa. BeluucieHue npomeHTa OT BEJIWYHHBI M Be-
JUYUHBI TI0 e€ TMPOUEHTY. BbIpakeHHEe TPOIEHTOB ASCSTUYHBIMU
npoOsiMu. Pemrenne 3amad Ha HPOLCHTHI. BbIpakeHHWE OTHOIICHHS
BEJIMYHMH B IPOLICHTAX.

IToaodcumenvHble U ompuyameadbHble HuUCAa

ITonoxurensHble U OTpULIATEIbHBIC Ynciia. Llenbie uncia. Monynb
4qyclia, reoMeTpudecKas HHTepapeTanus Moy yucia. M3o0pa-
’KeHHE YHCEeJI HA KOOPAUHATHOU psAMON. UHNCIIOBBIE TPOMEXYTKH.

CpaBHenue umncen. ApupMeTHIeCKHe IEUCTBHUSA C ITOJIOKHUTEIb-
HBIMH U OTPHUIATEIbHBIMH YUCIAMHU.

IIpssmoyroseHas cuctemMa KOOpJauHaT Ha riockocTu. Koopauna-
TBI TOUKH Ha IJIOCKOCTH, abcumcca u opanHata. [loctpoenne Touek
U GUryp Ha KOOPJAMHATHOMN MIIOCKOCTH.

BykeeHHble 8blpadrceHus

ITIpumeHneHue OyKB JUIsI 3aITMCH MaTEMaTUYECKUX BBIPAXKEHUH U
npeioxkeHuii. CBoiicTBa apudMeTHUYECcKUX JaelcTBUi. BykBeHHBIE
BBIpA)KE€HUSI U YUCJIOBBIE MOACTAHOBKU. ByKkBEeHHBIE paBEeHCTBA, Ha-
XO0XJIEHHE HEU3BECTHOTO KOMIOHeHTa. Popmyinsl; GopMyisl Hepu-
MeTpa M IUIOLIAAH IIPSIMOYTOJIbHUKA, KBaJjipaTa, o0ObéMa napase-
nerMIieia U Kyoa.

Pewenue mexcmosgsix 3adau

Penrenne TeKCTOBBIX 3a1a4 apudmeTudeckuM criocodoom. Perre-
HHUE JIOTHYECKHX 3as1a4. Perenue 3ama4 nepedbopoM BCex BO3ZMOXK-
HBIX BapUAHTOB.

Pemrenue 3aja4, cojieprKaiiux 3aBUCUMOCTH, CBSI3bIBAIOIIUX Be-
JIMYUHBI: CKOPOCTb, BPEMsI, PACCTOSIHUE; 1I€HA, KOJIMYECTBO, CTOU-

MOCTB; NTPOU3BOJANUTEIILHOCTh, BpeMsl, 00bEM paboTsl. EnuHuLB N3-
MEpPEHHUsI: MacChl, CTOUMOCTH; PAcCTOSIHHUSI, BPEMEHH, CKOPOCTH.
CBsi3b MEXK/Yy €AMHUIIAMH U3MEPEHHUsI KaXKI0W BEIIUYHUHBI.
Peuienue 3a7a4, CBsI3aHHBIX C OTHOIIEHUEM, MPOIMOPIHOHAIBHO-
CTBIO BEJIMYMH, MPOILIEHTAMHU; PEIICHWE OCHOBHBIX 3a7ad Ha JIpoou
W IPOILICHTHI.
OneHka W IIPUKHAKA, OKpyTJI€HHE  pe3yJibTaTa.
CocraBiieHHe OyKBEHHBIX BBIPQKSHHU 110 YCIIOBUIO 3aa4H.
IIpencraBnenne JaHHBIX C MOMOIIBIO TabauIl U quarpamm. CTomo-
gaTble JauarpaMMbl: YTE€HHE U IOCTpoeHHe. UTeHHne KpyroBbIX aua-



rpamMm.

HazaadHnaa ceomempus

Harnsigaele npeacraBiieHust 0 (Urypax Ha INIOCKOCTH: TOYKa,
npsimMasi, OTPE30K, JIyd, yTOJ, JIOMaHas, MHOTOYyTOJIbHUK, YETBIPEX-
YTOJBHHK, TPEYTOJIBHUK, OKPYKHOCTb, KPYT.

BzanMHoOe pacnonoskeHue AByX MPsAMBIX Ha INIOCKOCTH, Mapa-
JIenbHBIE MpsAMBIC, IEPIEeHAUKYIISIpHbIEC NpsAMbIe. M3Mepenue pac-
CTOSIHUN: MEXAy ABYMsI TOYKaMH, OT TOUKH JO NPSIMOM; UITHHaA
MapuipyTa Ha KBaJpaTHOM CETKe.

W3mepenne u nocTpoeHue yriloB ¢ NOMOIIBIO TpaHcropTupa. Bu-
bl TPEYTOJBHUKOB: OCTPOYTOJbHBIN, MPSIMOYTONbHBINA, TyNOYTOJb-
HBII; paBHOOEIPCHHBINH, pPaBHOCTOPOHHUI. YeTBIPEXYTOJILHUK,
OpUMEPHBI YETBIPEXYTOIBHUKOB. IIpsAMOyroipHUK, KBagpaT: HC-
MOJIb30BaHHUE CBOMCTB CTOPOH, yIJIOB, uaroHaneii. Izobpaxkenne
reoMeTpudecKux (GUryp Ha HEJIMHOBAHHOW OyMare ¢ UCIOJIb30BaHU-
€M LUPKYJsl, TMHEWKHU, YroJdbHHUKa, TpaHcrnopTupa. I[loctpoeHus Ha
KJIeTyaTol Oymare.

ITepumerp mHOTOyTrONBHUKA. [ToHSITHE TUIOmMAnN GUTYPBI; €aH-
HULBI U3MepeHus mromaau. [IpubamxEéHHoe n3MepeHne miIomaIu
¢uryp, B Tom uncie Ha KBagpaTHOU ceTke. [IpubmmxénHoe nzme-
peHHe AJIUHBI OKPYXHOCTH, MJIOMIAAN KpyTa.

CuMMeTpHUs: LEeHTpajlbHAasl, OCEBasi U 3€pKalbHAsI CUMMETPHUH.
[TocTpoeHrne cUMMMETpPUUHBIX (GUTYD.

Harmsimaele npencrtaBiieHHssT O IPOCTPAHCTBEHHBIX (UTrypax:
nmapajjieJenuness, KyO, mpusMa, mUpamMuaa, KOHYC, HHUIHUHApP, MIap
u chepa. Mzo0pakeHne npocTpaHCTBEHHBIX (uryp. [Ipumepsr pas-
BEPTOK MHOTOIPAaHHUKOB, HUIMHApPA U KoHyca. Co3naHue Moaenei
MIPOCTPAHCTBEHHBIX (uryp (M3 Oymaru, HpPOBOJOKH, IUIACTHINHA
u Jp.).

TTonsTne o0BEMa; eqUHUILIBI U3MEpeHUs 00BEMa. OOBEM IpsIMO-
YTOJBHOTO Iapajlesenumnena, Kyoa.

MIAHMPYEMBIE MPEAMETHbIE PE3Y/IbTATbl OCBOEHMA NPUMEPHOM
PABOYEN MPOIrPAMMBI KYPCA (MO NOJAM OBYYEHUA)

OcBoenue yuebHOro Kypca «MaremaTrnka» B 5—~6 kjraccax OCHOB-
HOMW MIKOJIBI JOJKHO OOECIIeYnBaTh NOCTHIKEHHUE CIEAYIOIINX Mpe/-
METHBIX 00pa30BaTEIBHBIX PE3yIbTATOB:

5 knacc

YJucaa u svrvucaeHusn

6 IloHMMaTh W OPaBMWIBHO YIOTPEOJSATH TEPMHHBI, CBS3aHHBIC C
HaTypaJ'IBHI)IMI/I qucJjiIaMu, O6LIKHOBCHHBIMI/I U JOCCATHUYHBIMHAU
IPOOsIMH.

6 CpaBHI/IBaTB n ynopsaao4dmBaTb HAaTypaJbHbIC YHCJIA, CPABHUBATH



B IIPOCTEHIIINX CIIydastX OOBIKHOBEHHBIE IPOOH, JIECITUYHBIC IPOOH.

6 COOTHOCHTbH TOUYKY Ha KOOPJAMHATHOM (YMCIIOBOI) IPsSIMOii ¢ cOOT-
BETCTBYIOIIMM €M YHCIOM W H300pakaThb HaTypajibHbIC YHCIa
TOYKAMHU Ha KOOPAWHATHOUW (YHCIOBOIT) MPSIMOIA.

6 BeimonHaATE apudMeTHUecKue NEHCTBUS ¢ HATYypPAJIbLHBIMHU UHCIIA-
MH, C OOBIKHOBEHHBIMH APOOSIMH B MPOCTEHUIIINX CITydasIX.

6 BBINIOJIHATE NPOBEPKY, NIPUKUIAKY PE3yJIbTaTa BEIUYUCIICHUN.

6 OKpyTJIsITh HaTypaJlbHBIC YHCIIA.

Pewenue mexcmossix 3adau

6 PemaTp TekcTOBBIC 3aaud apU(PMETHIESCKHUM CIIOCOOOM H C TIO-
MOUIbIO OPraHU30BAaHHOI'O KOHEYHOI'0 Iepedopa BCeX BO3ZMOKHBIX
BapHaHTOB.

6 Pemratp 3amaum, comeprkaiiye 3aBUCUMOCTH, CBSI3bIBAIOIINE BE-
JIMYUHBI: CKOPOCTB, BPEMsI, PACCTOSIHHE; [IeHA, KOJITHYECTBO, CTO-
HMOCTb.

6 Vcronp3oBaTh KpaTKHE 3aIllUCH, CXEMBI, TaOIUIbI, 0O03HAYCHUS
IIpY pEeLICHUH 3aJad.

6 [Top30BaTHCSI OCHOBHBIMHY €AWHULIAMH WU3MEPEHUS: LICHBI, MacCChl;
pacCTosAHUA, BPpEMCHU, CKOPOCTH,; BbIpaKaTb OAHU €AUHUIBI BEJIN-
YUHBI Yepe3 ApyTHe.

6 H3BiekaTh, aHAJIW3UPOBATh, OICHUBATH WHGPOPMAIUIO, IIPE/I-
CTaBJICHHYIO B TaOJMIle, Ha CTOJ0YaTOW nuarpamMme, WHTEpIpe-
TUPOBaTh IPEACTaBICHHBIC NaHHBIC, UCIOJIB30BaTh NaHHBIC IPHU
pelIeHuN 3a1ad4.

HazasadHnaa ceomempusn

6 Ilonp30BaThCAd T€OMETPHYECKHUMHU IOHSITHUSIMU: TOUKa, Ipsimasi,
OTPE30K, JIy4, YToJ, MHOTOYTOJbHHUK, OKPYHOCTh, KPYT.

6 IIpuBOAUTH MpPUMEPHI OOBEKTOB OKPYIKAIOIIETO MUPA, UMEIOIIUX
bopMy M3yUEHHBIX T€OMETPUUYECKUX (DUTYP.

6 Hcnonb30BaTh TEPMUHOJIOTHUIO, CBS3aHHYIO C yIJIaMHU: BEpLIMHA
CTOPOHA; C MHOIOYTrOJbHUKAaMH: YTOJI, BEpIIHHA, CTOPOHA, Aua-
TOHAaNb; C OKPY’KHOCTBIO: paauyC, JUaAMETP, LEHTP.

6 M3o00paxaTe M3y4YeHHBIE reoMeTpuueckrne (GUrypbl Ha HEJINHO-
BAaHHOW M KJIeTHATONW Oymare ¢ MOMOIIBIO IUPKYJIS U JIUHEHKH.

6 HaxoauTe HJIMHBI OTPE3KOB HENOCPEIACTBEHHBIM H3MEPEHUEM C
TMTOMOIIBIO JTUHEHWKH, CTPOUTH OTPE3KHU 3aJaHHOU JUTMHBI, CTPOUTH
OKPY’>KHOCTh 3aJJaHHOI'O pajauyca.

6 Mcnionib30BaTh CBOMCTBA CTOPOH U YIJIOB IIPSIMOYTOJIbHUKA, KBa-
JpaTa AJIsl UX HOCTPOEHUs, BBIYUCIEHUS TLIOIaAu U IepUMeETpa.

6 BBRIIUCIISITE IEpUMETP U TUIONIAAh KBagpaTa, IpsIMOYTOJIbHUKA,
(uryp, cocraBIeHHBIX U3 NPSIMOYTOJBHUKOB, B TOM 4YHcie (U-
ryp, H300pa>k€HHBIX Ha KJISTUYATOW Oymare.

6 Ilonbp30BaTbCsI OCHOBHBIMM METPUYECKUMM €IUHUIAMHU HU3MEpe-
HUS JUIWHBI, TUIOIIAH; BEIPaXkaTh OJHU €IUHHUIIBI BEJIUYHUHBI Ue-



pes apyrue.

6 Pacno3HaBaTh mapajsuiesnenurne], KyO, UCI0JIb30BaTh TEPMHHOJIO-
TUIO: BeplUInHA, peOpo rpaHb, U3MEPEHHUS; HAXOAUTh U3MEPCHUS
napajerenunena, Kyoa.

6 BeraucisaTe 00bEM KyOa, ITapajieenuiiesia 1o 3aJaHHbIM H3Me-
pEeHHSM, TT0JIL30BATHCS SAUHUIIAMU U3MEPEHUsT 0ObEMa.

6 Pemare Hecyio)XKHBIE 3aa4y Ha U3MEPEHHE I'€OMETPUUYECKUX Be-
JIMYUH B NMPAKTHYECKUX CUTYaIUSIX.

6 knacc

YJucaa u ebiucaeHusn

6 3HaTh U MMOHUMAaTh TEPMUHBI, CBSI3aHHBIC C PA3JIMYHBIMHU BUIAAMU
9HCeIl ¥ CIIOCO0aMM UX 3aITHCH, IIEPEXOTUTH (€CIU 3TO BO3MOJKHO)
OT oJ1HOM (OPMBI 3alUCH YHCIIa K JPYTroi.

6 CpaBHHBATh W YHOPSIIOYUBATH IIEJIBIC YHCITAa, OOBIKHOBCHHBIC U
JICCSITUYHBIC IPOOU, CpPAaBHUBATH YHCJIa OJHOTO U Pa3HBIX 3HAKOB.

6 BeINOJIHSITH, coYyeTasl yCTHBIC U ITMChbMEHHBIC MPUEMBI, apudme-
TUYECKHUE JICUCTBUS C HATYpaJIbHBIMU U IEJIBIMU YUCIAMU, OOBIK-
HOBCHHBIMH H JICCSITUIHBIMH IPOOSMU, MOTOKUTECIIHHBIMHA U OT-
pULATEIbHBIMU YHUCJIAMHU.

6 BpIUHCIIsITh 3HAYEHUSI YHCJIOBBIX BbIPaXE€HUM, BBIIOJIHATE OPU-
KHUJIKY U OIICHKY pe3yJibTaTa BEIYUCIICHUN; BBIMOJIHSTH IIpeobpa-
30BaHUS YHCIIOBBIX BRIPAXKCHHUW Ha OCHOBE CBOMCTB apudmeTH-
YECKUX JEHWCTBUM.

6 COOTHOCHUTHh TOYKY Ha KOOPAMHATHOMN HPSIMONW C COOTBETCTBYIO-
UM €¥ YUCIIOM U u300pakaTh YHUCJIa TOUKAMH Ha KOOPJIUHATHOU
npsiMOM, HAXOJAUTh MOJAYJIb YHCJA.

6 COOTHOCHUTH TOYKH B MPSIMOYTOJIbHON CHCTEME KOOPAWHAT C KO-
OpJIMHATAMH ATON TOYKH.

6 OKpyIJISITh II€bIe YHCJIa U JACCITHYHBIC NPOOU, HAXOIUTH IIPHU-
OJUIKEHUS YUCEII.

YJucaoevle u OYykBeHHblE 8bIPANHCEHUS
6 [ToHMMAaTh U YyIIOTPEOIISITH TEPMUHBI, CBSI3aHHBIC C 3aIUCHIO CTE-
IICHU YHUCJa, HAXOAUTh KBaJpaT W KyO YHCIIa, BRIYHUCISITH 3HAUE-
HUSI YMCJIOBBIX BBIPKEHHUU, COACPIKAIIUX CTEHCHHU.
6 Ilosp3oBaThcsi OpU3HAKaMHU JICJIMMOCTH, pacKJaiblBaTh HATy-
palibHBIE YHCJIAa Ha MPOCThIE MHOXXUTEIH.
6 [Tomp30BaThCst MacmITaboM, COCTABISITh MPOTIOPIIUN U OTHOIIICHHUSI.
6 Mcmomp30BaTh OYKBHI JUIT 0003HAYEHHUS YHCEIN IPH 3aITUCH MaTe-
MAaTHYCCKHUX BBIPaXKCHHUMN, COCTABIISITh OYKBEHHBIC BBIPAXKCHUS U
GopmyItel, HaXOAUTHh 3HAUYEHUST OYKBEHHBIX BBIPAKSHHU, OCY-
IICCTBIISII HEOOXOIUMEBIE MOJCTAHOBKU U MPeoOpa3OBaHUS.
6 HaxonuTh HEM3BECTHBIM KOMIIOHEHT PaBEHCTBA.

PeweHue mexcmossix 3adau



6 Pematb MHOromaroBble TEKCTOBBIC 3aJadyu apu(PpMETHYECKUM
crioco6oM.

6 PemaTe 3amadu, CBsA3aHHBIE C OTHOIIEHHEM, NPONOPIHOHAIBLHO-
CTBIO BEIHWYHH, NMPOLEHTAMH; pelIaTh TPU OCHOBHBIE 3aJadd Ha
JApOOU | TIPOLICHTHI.

6 PemaTte 3amaum, coaeprKallue 3aBHUCHMOCTH, CBSA3BIBalOIIHE BE-
JIMYUHBI: CKOPOCTb, BpeMsl, PacCTOsIHHUE, II€Ha, KOJIHWYECTBO, CTO-
UMOCTB; MPONU3BOIUTEIBLHOCTD, BpeMs, 00b€Ma pabOThI, UCIOJIb-
3yst apuMETHUEeCKHEe NEUCTBUS, OLIEHKY, IPHUKUIKY; HOIb30-
BaThCs €IMHUIIAMH U3MEPEHHUsI COOTBETCTBYIOIIUX BEJINYMH.

6 CocTaBisiTh OyKBEHHBIE BBIPAYKEHHS 10 YCJIOBHUIO 3aJayH.

6 VM3Brnekars nmH(pOpMANUIO, IPEACTAaBICHHYIO B TaOIWUIAax, HA JIH-
HEWHOM, CTOJIOYATON WM KPYTOBOM AUarpamMMax, HHTEPIpPETHPO-
BaTh NPEACTABIICHHbIE JaHHBIE; HCHOJb30BaTh JaHHbBIE NIPU pelIe-
HUM 3a7a4.

6 IIpeacraBisiTe WHGOPMAIUIO C MTOMOIIBIO TAOJHI, JIUHCHHOU H
CcTON0YaTONW AUarpamm.

HazasadHnaa ceomempusn

6 IIpuBOAUTH TIPUMEPBI OOBEKTOB OKPYIKAIOIIEr0 MHPA, UMEIOLINX
(hopMy M3YYEHHBIX I'€OMETPHUYCCKHUX IUIOCKHUX U IMPOCTPAHCTBCH-
HBIX (UTYp, IPUMEPHl PaBHBIX U CUMMETPHUYHBIX QUTYP.

6 M300paxaTth ¢ NOMOIIBIO LHPKYJISI, JUHEHKH, TPAHCIIOPTHpa Ha
HEJIMHOBAHHOW M KJIeT4aTOW OyMare W3y4eHHBIC IIOCKHE IreoMe-
Tpudeckue (GUrypbl U KOHQHUTypanuu, CUMMETPUYHbIE (UTYPHI.

6 ITonp30BaThCA T€OMETPUICCKUMHU MOHSITHUAMHU: PaBEHCTBO (GUTYDP,
CUMMETpPHS; UCHOJIF30BaTh TEPMHUHOJIOTHIO, CBI3aHHYIO C CUMMe-
TpUEH: OCb CUMMETPHUU, LEHTP CUMMETPHUH.

6 HaXOI[I/ITL BCJIIMYUHBI YyTIJIOB UBMEPCHUECM C MMOMOIIIBIO TPAHCIIOP-
THpa, CTPOUTH YIJbl 3aJaHHON BEJIWYUHBI, IOJb30BaThCA IIPHU
pelleHuun 3a71ad rpajyCHOM MEpoOM yIJIOB; paclO3HaBaTh Ha 4ep-
TEXax OCTPbIi, NPsIMOU, pa3BEPHYTHIM U TYIIOU YIJIBL.

6 BpIunuCIsATH JUIMHY JIOMaHOW, MEPUMETP MHOIOYTrOJIbHHUKA, MOJb-
30BaThCsl €AMHUIIAMU U3MEPEHUS JJIUHBI, BbIpaXkaTh OJHU €/1U-
HULIbI U3MEPEHUsI NJIMHbBI Yepe3 ApYyrue.

6 Haxonuthk, UCNOJB3Yysl YEPTEKHBIE UHCTPYMEHTBI, PACCTOSTHUSI:
MEXAYy ABYMs TOUKaMH, OT TOUKH J0 HPsIMOM, JUIMHY IIyTU Ha
KBaJpaTHOMN CETKe.

6 BeraucnaTts miomans GUryp, COCTaBICHHBIX U3 MIPSIMOYTOJILHU-
KOB, HCIIOJIb30BaTh pa3OMeHNE HA MPSIMOYTOJIbHUKH, HA paBHbBIC
¢uryps1, nocTpanBaHue 10 OPSIMOYTOJIBHHUKA; TOJIB30BaTHCSA OC-
HOBHBIMH CIWHHIAMHW HU3MCPCHUA IIJIOIaaAuv, BbIpaKaTb OJHHU
€IMHUIbl U3MEPEHUs MIIOIIAAN Yepe3 ApyTHe.

6 PacrnoznaBaTh Ha MOJENSIX W M300paKEHHSIX NMHUPAMHUIY, KOHYC,
IJIUHIAP, HWCIOJB30BaTh TEPMHHOJOTHIO:  BEpIIMHA, pedpo,
rpaHb, OCHOBaHHUE, pa3BEPTKA.



6 M3o00pakaTh Ha KileTyaToW OyMare MNpsiIMOYTOJIbHBIM mHapasuie-
JICTIUIIE .

6 Beraucisite 00bEM IPSAMOYTOJIFHOTO ITapajuiesenunesa, Kyoa,
MOJIL30BaThCsI OCHOBHBIMHU €IUHHUIIAMHU U3MEPEHUsI 00bEMa; BbI-
pa’kaTh OJTHM €IUHHUIBI U3MEepeHusi 00bEMa uepes JApyrue.

6 PemraTe HECIOKHBIE 33aa4M HA HAXOXKJACHHE I'€OMETPHUIECKUX Be-
JIMYUH B NMPAKTHYECKUX CUTYaIUSIX.



TEMATMYECKOE MNJIAHUPOBAHUE YHEBHOIO KYPCA (MO rOJAM OBYYEHWA)

5 knacc (170 v)

HasBaHue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHU/AbI AeATE/IbBHOCTHU 06yqa10nmxc;1

Hatypa/sibHbie
qucsa. leictBust
C HAaTypaJIbHBIMH
4HCcIaMU

(43 9)

HecsaTuuHass cucremMa CUHCIEe-
HusA. Psin HaTypasbHBIX 4YHCEIl.
Harypanenbni psin. Ymcno 0.
HarypanbHble umucia Ha KOOp-
AuHaTHOU nipsimoii. CpaBHeHUE,
OKpYTJICHUE HATypaJIbHBIX YHCEII.

Apudmernyeckue ASHCTBUS C
HaTypaJibHbIMU 4uciamu. CBOI-
CTBa HYJISI TIPH CIOXCHHU U
YMHO>KEHHH, CBOWCTBA €IUHUIIBI
npu yMmHoxkeHuu. IlepemecTtu-
TEIIbHOE W COYETATEeIHLHOE CBOM-
CTBa CIJIOKCHHS W YMHOKCHHS,
pacnpenenuTelbHOEe  CBOMCTBO
YMHOKCHUS.

Jlenutenu v KpaTHBIC YHCIa, Pa3-
JIO’KEHUE YHCIa HA MHOKUTEIIH.
Jlenenue ¢ octatkoMm. [IpocTeie u
cocrtaBHble uunciia. [IpusHaku je-
maMmocTtd Ha 2, 5, 10, 3, 9.

CreneHb ¢ HaTypaJbHBIM IIOKa-
3aTCJICM.

YuTaTh, 3aNMCBIBATh, CPABHUBATh HaTypaJIbHbIC YNCIIA;
npeajaratb M 06CyKJAAaTh CHOCOGHI yIOPSAOYNBAHUS
qnce.

H306parkaTh KOOPAMHATHYIO IPSIMYI0, OTMeYaThb 4ucia
TOYKaMU Ha KOOPJAMHATHOM NpsIMOM, HAXOAUTb KOOPIU-
HaTHl TOUKH.

HcciepoBaTh CBOMCTBA HaTypalbHOTO psna, uucen 0 u
1 npu CIO’KEHUN U YMHOXXEHUH.

Hcnoib30BaTh NPABUJIO OKPYTIIEHHUs] HATYpPAIbHBIX UU-
cel.

BeINOJIHATH apudpMeTHYECKHE JeHCTBHS C HAaTypaJbHBI-
MU YHCIaMU, BBIYUCIATH 3HAUYCHUS YUCIOBBIX BBIpaXKe-
HHUH cOo ckoOkaMH U 6e3 CKOOOK.

3anucbIBaTh IPOU3BEIACHHE B BHUAEC CTEICHH, YUTATh
CTENIeHH, MCNO0JIb30BaTh TEPMHHOJIOTHIO (OCHOBAHHE,
oKa3aTellb), BBIYMCJAATh 3HAUYEHUS CTEIeHEeH.
BBINOJIHATE NPUKUAKY U OLL€HKY 3HAaUCHUM YHCIIOBBIX
BBIp@XEHNH, NpeAJiaraTb 1 NPUMeHATh NPUEMBI MPO-
BEePKHU BHIYUCICHUH.

Hcno/sib30BaTh NPU BBIYMCJICHUAX NEPEMECTUTENBHOE U
codeTaTeIbHOE CBOHCTBA CIIOXKEHUS W YMHOXEHUS, pac-
MpeAeUTEIbHOE CBOMCTBO yMHOXeHs; OpMy/IMpOBaTh
M NPMMEHATh NpaBUJa npeoOpa30oBaHUs YHCIOBBIX BBI-
paXeHHi Ha OCHOBE CBOWCTB apu(PMETHUYSCKUX ACHCTBHIA.




YuncioBbIe BBIPAXKCHHS; HOPS-
JIOK JCHUCTBUM.

Pemenue TekcTOBBIX 3ajad Ha
Bce apudMeTHIeCcKue 1eHCTBUA,
Ha JIBWKEHUE U MOKYIIKHU

HcciiepoBaTh 4nCIOBBIC 3aKOHOMEPHOCTH, BbIABUTaTh U
060CHOBBIBaTh TUnoTe3bl, GopMyIMpoBaTh 0GOGIIEHUS
1 BBIBO/JBbI 110 pE3yJjibTaTaM HpOBe,HéHHOl"O HCCIICAOBAHUsA.
dopMy/IMpPOBATh ONpPeEe/JIeHUs JICIUTENsI U KPAaTHOTO,
HAa3bIBATb [CIIUTCIIN U KpaTHBIC 4YHCJia, PACIIO3HABATh
MPOCTHIC U COCTaBHBIC YKcia; POPMYyIMPOBATh U MPpUMe-
HATb NPU3HAKM JenuMocty Ha 2, 3, 5, 9, 10; npuMeHATH
AJITOPHUTM DPa3JIOKCHHS YHCIa Ha IMPOCTBIC MHOXHTEIIH,
HaAXO0JUThb OCTAaTKH OT ACJICHUS H HCIIOJIHOC YaCTHOC.
Pacnmo3HaBaTh HCTUHHBIC U JIOXKHBIC BEICKA3bIBAHHS O
HaTypaJbHBIX YHUCJIaX, HIPUBOJAUTH NPUMeEPHI U KOHTP-
MPUMEpPBI, CTPOUTh BbICKA3bIBAHUA U OTPHIAHHS BbI-
CKa3bIBaHUI O CBOMCTBaxX HaTypaJIbHBIX YUCECII.
KoHcTpynpoBaTh MaTeMaTH4YecKHe IpeJJoKeHUs C Io-
MOIIIBIO CBA30K «ID», «HJIH», «CCIIH..., TO...».

PelaTh TEeKCTOBBIC 3aJa4d apU(PMETHUECKHUM CIIOCOOOM,
HMCNOJIb30BaTh 3aBUCUMOCTH MEXKy BEJIHMYHMHAMHU (CKO-
POCTh, BpEMs, paCCTOSTHHUE; LICHA, KOJINYECTBO, CTOUMOCTD
U JIp.): aHAJIM3MPOBATh U OCMBICJAMBATD TEKCT 3aJ1auH,
nepedopmMyIMpoBaTh ycioBue, U3BJAeKATh HEOOXOIUMBIE
JJaHHBIC, YCTAHABJIMBATH 3aBUCUMOCTU MEXKY BCIIMYHUHA-
MM, CTPOMUTD JIOTUYECKYIO LIEMOUYKY PacCyXJICHUH.
Moe/1MpoBaTh X0/ PEIICHMS 3aJa4d C MOMOIIBIO PH-
CYHKa, CXEMBbI, TaOJIHIIBI.

IIpuBOAUTH, pa36MpaTh, OEHUBATDb Pa3JINYHBIC pellle-
HUA, 3alIlMCH pemeHm‘?I TCKCTOBBIX 3aJa4.

KpuTnuyeckmu oeHMBATh IOJIy4Y€HHbBIH pe3yJibTar, 0Cy-
EeCTBJIATb CaMOKOHTPOJIb, IIPOBEPSAsI OTBET HA COOTBET-
CTBHE YCIIOBHIO, HAXOAHUTb OIINOKH.

Pemathb 3aaa44 C IIOMOIIBIO Hepe6opa BCCX BO3MOXHBIX
BapHUaHTOB.

3HAKOMUTbCS C UCTOPHUEH pa3BuTHsI apUPMETHKN




IIpodowiceHue

HasBanue
pa3jena (TeMbl) OcHOBHOe cojep)KaHHe OCHOBHBIE BH/bI JeATeJbHOCTH 06Y4YalolUXCs
Kypca (4HcjI0 4acoB)
HarnsapaHas reo- Touxka, mpsimMasi, OTPE30K, JIyd. PacnosHaBaTh Ha YepTekaxX, pUCYHKax, OMUCBIBATD, HC-
MeTpusd. JIuHuun Jlomanast. HM3mepeHHe UIMHEBI MOJIB3YSI TEPMHUHOJIOTHIO, U M306paKaTh C IOMOIILIO
Ha IVIOCKOCTH OTpE3Ka, METPUUECKUE €IUHHUIIBI 4epTEKHBIX HMHCTPYMEHTOB: TOYKY, IPSIMYIO, OTPE30K,
(12 4) n3MepeHus: AUHbL. OKPYKHOCTH JIyd, yroJi, JOMaHyl0, OKPY>XHOCTb.
U KPYT. PacnosHaBaTh, NIPpUBOAUTL NPUMeEpPbl OOBEKTOB peab-

HOTO MHpa, UMEImUX (GOopMy H3yYEHHBIX (GHUTYp, OLie-
HHMBATh HX JUHEWHBIC pa3Mephl.

Hicno1b30BaTh JIMHEHKY U TPAHCIIOPTHP KaK HHCTPYMEH-
VYron. TIpsiMOii, OCTPBIH, TYITOH ThI JJIs1 HOCTPOECHUS U U3MEPEHUs: U3MEePSATD JUIMHY OT-

IIpakTnueckast padora «Iloctpo-
€HUE y30pa U3 OKPYKHOCTEN».

u pa3BEpHYTHIN yriubl. U3mepe- pe3Ka, BEIMYHUHY yIiia; CTPOUTh OTPE30K 3alaHHON IJINHBI,
HHUC yIJIOB. Yroj, 3aJaHHOM BEeJIMYMHBL; OTKJIaJAblBaTh LIUPKYJIEM paB-
IpakTrdeckas pabora «IToctpo- HBIE OTPE3KH, CTPOMTD OKPY>KHOCTH 3aJaHHOTO pajJlyca.
€HUE YTIIOB» H306pakaTh KOHPUTYpaIuH TeOMETPUIECKNX (DUTYyp H3

OTPE3KOB, OKPY>XHOCTEH, MX YacTel Ha HEJIMHOBAHHOU
M KJIETYaTOi OyMare; npeAJjiaraTh, ONUCbIBATh M 06CYXK-
AaThb CIIOCOGbI, A/ITOPUTMbI ITOCTPOCHHUSI.
Pacno3HaBaTh M M306pakaTh Ha HEJIMHOBAHHOM U KJICT-
gaToil Oymare MpsiIMOH, OCTPBIA, Tymoi, pa3BEPHYTHII
YTIIBI; CPABHUBATh yTIIBL

BBIYMC/IATD JIUHBI OTPE3KOB, TOMaHbBIX.

IloHMMaTh U UCNO0/IL30BAaTh NIPU PelleHUH 3a4a4 3aBU-
CMMOCTH MEXJy €IUHMLIAMHU METPUYECKON CUCTEMBI
Mep; 3HAKOMHUTBCA C HEMETPUUYSCKUMHU CHCTEMaMU Mep;
BBIpAXKaTh JUIMHY B Pa3IUYHBIX EIWHHIAX W3MEpEHHs.
HUccnepoBaTth Gurypsl U KOHPUIYpaldH, HCHOJIB3Ys
U POBEIE PECYPCHI




OGBIKHOBEHHBIE
Apoou
(48 4)

JpoOb. IlpaBunpHBIE U HeEmpa-
BIJIBHBIE IpoOu. OCHOBHOE CBOM-
cTBO Apodu. CpaBHeHHUE ApOOEH.

Crno)keHre U BBIYMTAHHE OOBIK-
HOBCHHBIX JIpoOeil. CMmenraHHas
ApoOb. YMHOXXEHHE U JeJICHUEe
OOBIKHOBEHHBIX ApoOeii; B3anM-
HO-OOpaTHBIE OPOOH.

Penrenne TEeKCTOBBIX 3ajad, CO-
nepxamux Apoou. OCHOBHEBIC 3a-
Jadu Ha OpoOu.

IIpumenenne OyKB O 3aIlUCHU
MaTeMaTHYE€CKUX BBIPpAKCHUH U
npeaIoKeHn

MoaesupoBaTh B rpaduuecKoi, mpeaMeTHoi ¢popme, ¢
MOMOIIBIO KOMITbIOTEpa IMOHATHS M CBOWCTBA, CBSI3aH-
HbIE C OOBIKHOBEHHOI IpoOBIO.

YuTaTe M 3aNMCbiBaTb, CPAaBHUBATh OOBIKHOBEHHBIE
npo6u, mpejJjaraTh, 060CHOBBIBATh U 06CYK/aTh CIIOCO-
GBI YyIOPSIOYNBAHUS IPOOEH.

HN306pakaTh OOBIKHOBEHHBIE IPOOHM TOYKaMH Ha KOOP-
JUHATHOHU NpsIMOI; MCNOJIB30BaTh KOOPAUHATHYIO IPsi-
MYIO JUIsI CpaBHEHUsI IpoOeH.

dopMyIUPOBaTh, 3alIUCHIBATDH C MOMOIIBLIO GYKB OCHOB-
HOE CBOMCTBO OOBIKHOBEHHOH IpoOH; MCHOJIb30BAaTh OC-
HOBHOE CBOWMCTBO NpOOM JUIsl COKpalleHus ApoOel u Inpu-
BEACHUS APOOU K HOBOMY 3HAaMEHATEIIo.
IIpeacTaBAATHE CMEHIaHHYIO APOOh B BUAEC HETIPABUIIb-
HOW W BBIIEJSITH IEJIYIO0 YacTh YHCJIa M3 HENPaBHIILHOMN
poou.

BbINoJIHATL apupMeTHUeCKHEe AeUCTBUA C OOBIKHOBCH-
HBIMH JpOOsSIMH; IPUMEHATb CBONMCTBA apu(pMETHISCKUX
JEUCTBUN U1l pallMOHATM3ALUU BBIYUCICHUH.
BBINOJIHATE NPUKHUAKY U OLIEHKY pe3yIbTaTa BeIUHCIIE-
HUH; IpeAJaraTb U NPUMEHATh NPUEMBI NPOBEPKHU BbI-
YUCJICHUH.

I[IpoBOAUTH HUCCAEA0BAHUS CBOWCTB ApoOECi, Onmupasich
Ha YHUCJIOBBIE DKCHEPUMEHTHI (B TOM YHCJIE C ITOMOIIBIO
KOMIOBIOTEPA).

Pacnio3sHaBaTh HUCTHUHHBIEC U JIOXKHBIC BBICKa3bIBAHUS O
po6siX, IPUBOAUTE NPUMeEPbI U KOHTPIIPUMEPHI, CTPO-
UTb BBICKAa3bIBAaHMS U OTPHUIIAHUS BHICKA3bIBAaHUIA.
PemiaTh TeKkCTOBBIC 3a/1a4H, COASpIKAIINe APOOHBIC JaH-
HBIS, U 33JaYM Ha HAXOXXJIEHHE YacCTH IIeJIOr0 M IIeJIOT0
110 €T0 YacTH; BBISIBJAATH UX CXOACTBA U pa3/IN4MA.




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06yqa|oumxcsl

Moae/1MpoBaTh X0/ PEUICHUS 3aJa4l C ITOMOIIBIO pH-
CYHKa, CXEMBbI, TaOJIHULIbI.

IIpuBOAUTE, pa36UpaTh, OLEHUBATDb PA3JINYHBIC pellie-
HUSI, 3aIIUCH PEIICHUN TEeKCTOBBIX 3a/ad.

KpuTHyeckm OLleHMBATh IIOJYYCHHBIH pe3ysbTaT, OCy-
LIECTBISAITh CAMOKOHTPOJIb, IIPOBEPsIsi OTBET Ha COOTBET-
CTBHE YCJIOBHIO, HAXOAUTb OIITNOKU.

3HAKOMMUTBCS C UCTOPUEN pa3BUTH apUPMETHKH

HarnaaHas
reoMeTpus.
MHOroyrojibHUKH
(10 yv)

MHoroyronasHuku.  UeTbIpEx-
YTOJIBHUK, OpsIMOYTOJIBHUK,
KBagpar.

ITpakTnueckas padora «IlocTpo-
€HHE NPSIMOYTOJIbHUKA C 3aJaH-
HBIMHM CTOPOHAaMHM Ha HEJIHHO-
BaHHOU Oymare».

TpeyronbHUK.

IInmomans U nepumerp OpsiMO-
YTOJIbHUKA W MHOTOYTOJIEHUKOB,
COCTaBJICHHBIX U3 NPSIMOYTOJIb-

HHUKOB, CIWHHUIIBI U3MEPECHUA
I1omaiau. HepHMeTp MHOTO-
YTrOJIbHUKa

OnuchIBaTh, HCII0JIb3ysl TEPMUHOJIOTHIO, U306paXkaTh C
IIOMOIIBIO YEPTEKHBIX MHCTPYMEHTOB M OT PYKH, MOJE-
JIMpOBaTh U3 OyMaru MHOT'OYT'OJIbHUKH.

IIpuBOAUTHL NPUMeEPbI OOBEKTOB PEATBHOTO MUPa, HUMEIO-
mux ¢GopMy MHOTOYTOJILHHKA, NIPSIMOYTOJIbHHUKA, KBa-
JipaTa, TpeyrojibHUKa, OILle HUBATh MX JINHCHHBIC pa3Mephl.
BBIYMCJIATD: IEPUMETDP TPEYTOJIbHHUKA, HPSIMOYTOJIbHH-
Ka, MHOTOYTOJILHUKA; TJIOIIA/b IIPSIMOYTOJIbHUKA, KBa-
apara.

H306pakaTh OCTPOYTrOJbHBIS, IPSIMOYTOJIbHBIE U TYHO-
YTOJIBHBIE TPEYTOJIbHUKH.

CTpouTh Ha HEIWHOBAaHHOW M KJET4aTOi Oymare KBa-
ApaT U NpsAMOYTOJIBHUK C 3aJaHHBIMU JJJIMHAMH CTOPOH.
HccnepoBaTh CBOMCTBA MPSMOYroOJIbHUKA, KBaparTa ITy-
TEM DKCIIEPUMEHTA, HAOIIOICHUS, HU3MEPEHUSI, MOJICITH -
poBaHusA;, CpaBHUBATHb CBOMCTBaA KBaJpara MU MHNpsiMO-
YTOJIbHUKA.




KoHcTpyupoBaTh MaTeMaTHYeCKHe IpeJJIOKeHUs C Io-
MOIIBIO CBSI30K «HEKOTOPBIN», «r000i». Pacrno3sHaBaTh
HUCTHUHHBIC W JIOKHBIC BBICKA3bIBaAHUS O MHOTOYI'OJIbHU-
Kax, IPUBOJAUTL NPUMePbl U KOHTPIPUMEPHI.
HccaepaoBaTh 3aBUCUMMOCTD IUIONIAAN KBaApaTa OT AJIU-
HBI €r0 CTOPOHBI.

Hcnosib30BaTh CBOMCTBA KBAIPATHOU CETKH JIJII OCTPO-
eHus1 QUryp; pa3séuBaTh NPSIMOYTOJbHUK Ha KBaJpaThl,
TPEYTOJbHUKH; COCTABJATH (QUTYypHl U3 KBaJApaTOB H
IIPAMOYTOJIBHUKOB U HAaXOJWUTh UX IJIOIIAaAb, paSGI/IBaTL
¢urypsl Ha IPSIMOYTOJIBHUKH U KBaJApaThl U HAXOJIUTH
UX IUI0Ianb.

Bl:lpa)l(aTl: BCIIMYWHY IJIOIaAW B Pas3IMYHBLIX €AWHHLAX
U3MEpPEHUsI METPUUECKON CUCTEMBI ME€p, IOHUMATb U HUC-
N0JIb30BaTh 3aBMCUMOCTH MEXKJy METPUUECKUMU €Iu-
HULlaMU U3MEPEHUS IJIomiaau.

3HAKOMUTBCA C IpUMepaMU NPUMEHEHHUA IUIoUaAu U
nepuMeTpa B IpaKTUYECKUX cuTyauusx. Pemate 3apa-
9M U3 peadbHOH KM3HHU, MpejJjaraTh U 06CyK/JaTh pas-
JIMYHBIE CNOCOGBI pelIeHus 3aaad

JecaTuyHbIE
Apoou
(38 4)

Jecstuunas  3amuch  OpoOei.
CpaBHEHHE JIECITUIHBIX IPOOCii.

JleficTBUsI ¢ AECSITUYHBIMU APO-
Osimu. OKpyTJICHUE IECSITHYHBIX
apoOeit.

Pemenue TekcTOBBIX 3a71a4, CO-
nepxxamux apoon. OCHOBHBIC 3a-
Jadyu Ha Ipobu

I[IpeacTaBAATh OECATUYHYIO ApoOb B BHUIIE OOBIKHOBEH-
HOH, YMTATh M 3allMChIBATh, CPABHUBATD JCCSITHYHBIC
npobu, mpeAJjaraTb, 060CHOBBIBATb U 06CYKAAaTh CIIOCO-
OBl YyNOPSIOYMBAHUS NECATHIHBIX POOEH.
HN306pakaTh JACCATUYHBIC NPOOHU TOYKAMH HA KOOPJIH-
HATHOH IpAMOIi.

BBISIBJISITH CXOACTBA U Pa3/IM4MA paBuil apudmernue-
CKHX JIEHCTBUI C HaTypaJbHBIMH YHCIAMH U JIECSITHY-
HBIMHU JIPOOSIMHU, OOBSICHSITH HX.




IIpodowiceHue

HasBanue
pa3jena (TeMbl) OcHOBHOe cojep)KaHHe OCHOBHBIE BH/bI JeATeJbHOCTH 00Y4YaloIIUXCs
Kypca (4HcjI0 4acoB)

BBINOJIHATE apudMeTndecKkne ASHCTBUS C JISCATHIHBI-
MH IpoOsMU; BbINOJHATh NPUKUAKY U OLEHKY pe3yJib-
TaTa BBIYMCIICHHUII.

IIpyMeHATb CBOMCTBA apU(PMETHUYECKUX JCHCTBHH s
panroHaNIu3alui BBEIYHCICHUH.

I[IpuMeHATHh NPAaBUJIO OKPYIJIEHHUS JCCATHYHBIX IpOOCH.
I[IpoBOoAUTE HCC/IELO0BAHUA CBOMCTB JAECITUYHBIX JIPO-
Oeli, onmMpasiCb Ha YHCIOBBIE OKCIEPUMEHTHl (B TOM
YHcie ¢ TIOMOIIBI0 KOMITBIOTEPa), BbIABUIaTh TMNOTE3bI
U MPUBOJUTH UX 0OOCHOBaHUA.

Pacrnio3sHaBaTh HCTHUHHBIC U JIOKHBIE BBICKA3BIBAHUS O
po0six, IPUBOAMTL NPUMEPBI 1 KOHTPIIPUMEPHI, CTPO-
UTb BbICKa3bIBAHMUS U OTPUIIAHUS BBICKA3bIBAaHH.
PelmraThb TEKCTOBBIC 3a/1a4H, COJEpIKAIE APOOHBIE JaH-
HBbIE, ¥ HAa HAXOXXJEHHE YACTH IEJOTO M I[eJIOTO IO €ro
9acTH; BbIAABJIATH UX CXOACTBA U pa3In4usl.
Moae/1MpoBaTh X0/ PEUISHUS 3aJa4l C ITOMOIIBIO PH-
CyHKa, cxeMbl, Tabnuiel. [IpyBoauTh, pa3éuparTs, one-
HUBATh Pa3JINYHbIC PEIISHUS, 3aIHCH PEIISHUH TeKCTO-
BBIX 3a7a4.

OnepupoBaTh APOOHBIMH YHCJIAMHU B PEaIbHBIX KU3HCH-
HBIX CUTyalUusX.

KpUTHYeCKH OLLeHUBATh IIOJYUYEHHBII pe3ysbTaT, OCy-
IIECTBISITE CAMOKOHTPOJIb, MIPOBEPSISI OTBET HAa COOTBET-
CTBHE yCJIOBHUIO, HAXOIUTh OLIMOKH.

3HAaKOMUTBCS C UCTOPUEN pa3BUTH apUPMETHKH




Harnsanas
reoMeTpHu-.
Tena u purypsl
B IPOCTPAHCTBE
(949)

MHororpanauku. 3o6pakeHne
MHOIOTPAaHHUKOB. Moaenu npo-
CTPaHCTBEHHBIX TEII.

IIpsiMoyronbHbIN Tapanjieaenu-
nen, kyo. Pa3BépTku xyda u ma-
pannenenurnena.

ITpakTnueckast pabGora «Pa3z-
BEPTKa KyOa».

O0béM Kkyba, OPAMOYTOJIBHOTO
HapaJuiesienuIe a

Pacno3HaBaTh Ha 4YepTerkaX, PHMCYHKaX, B OKpY>Kalo-
HieM MUpe TpPsSMOYTOJbHBII mapaiesenumen, Kyo,
MHOTOTPAaHHMKH, ONMCHIBATh, MCIOJIb3ysd TEPMHHOJIO-
rU10, OL€HUBATh JIUHCIHBIC pa3Mephl.

IpUBOAUTEL IPpUMePHI 00BEKTOB PEATHHOTO MHUpPa, UMe-
omux GopMy MHOTOTpaHHHUKA, OIPAMOYTOJBHOTO Iapai-
Jerenuriena, Kyoa.

HN3o6pakaThk Ky0 Ha KiIeTd9aToi Oymare.

HccinepoBaTh CBOMCTBA Ky0a, NpsIMOYTOJIBHOTO Mapai-
JICJIenIUIieia, MHOTOTPaHHUKOB, HCIIOJIB3Yys MOJCIIN.
Pacno3HaBaTh U M306pakaTh pa3BEéPTKU Kyba 1 mapai-
nenenunena. MoJeaupoBaTh KyO0 U napajuieienuIie]l U3
Oymaru M IpoYHX MaTepHaIOB, OG'BSICHATH CIMOCOG MoO-
JACIIMPOBaAHUA.

HaxoauThb n3MepeHus, BBIYMCAATD IUIOMAb TOBEPXHO-
cth; 00BEM Ky0Oa, NIPSAMOYTOJBHOTO mHapajuleieluneaa;
HCCeA0BaTh 3aBUCUMOCTb 00béMa Kyba OT JUTMHEI €ro
pebpa, BBIABUTraTbh U 060CHOBBIBATh TMNIOTE3Y.
Ha6sr04aTh ¥ MPOBOJAMTE AHAJIOTUM MEXIy MOHATHAMU
TUIoIIaau U 00BEMa, IEpUMETPa U IIIOIIA A TOBEPXHOCTH.
Pacno3HaBaTh HUCTUHHBIC U JIOXKHBIE BBICKA3bIBAHHUS O
MHOT'OIpaHHUKaxX, MPUBOAUTH NPUMeEPHbI U KOHTpHPUME-
Ppbl, CTPOUTH BbBICKA3bIBAHUA U OTPHUIIAHHS BbICKA3bIBa-
HUMH.

PemiaTh 3apa4M 13 peasbHON KHU3HU

IloBTOpEeHue
M 000611, eHHue
(10 4)

IToBTOpEeHNE OCHOBHBIX NOHATHUMN
1 METOJIOB Kypca 5 kiacca, 0606-
LIEHUE 3HAaHUMI

BBIUMCIATE 3HaYEHUSI BBIPAXKEHUH, COJEprKaIluX HaTy -
panbHBIE YHCIIa, OOBIKHOBEHHBIE U JIECATHYHBIE APOOH,
BBITIOJTHSITE IIPEOOPa30BaHUST YHCEIL.

BrpiGupaTh CHOCOG CpaBHEHUS 4YHCEN, BBIYHCIICHHUMU,
NPUMEHATb CBOMCTBA apU(PMETUUECCKUX JCHCTBUU IS
palroHaIN3aluy BEIYHCICHUHN.




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06y'-lalo1l.lﬂXCﬂ

OcyliecTB/JIATh CAMOKOHTPOJIb BBIIOJIHACMBIX J€HCTBUN
U CaMOIIPOBEPKY pe3yJibTaTa BBIYUCICHUIA.

PemiaThk 3aia4M 13 peaibHON KU3HU, IPUMEHATH MaTe-
MaTU4YecKue 3HaHHUsA Ul pelieHus 3ajgad U3 JPYTHX
Y4eOHBIX IPEIMETOB.

Pemate 3aja4yM pas3sHBIMHM CHOCO6aMM, CpPaBHUBaTh
CIOCOGBI pelieHus 3a/Javyd, BbBIGUPATh PpalMOHAJJbHBIN
cnoco6

6 knacc (170 u)

HasBanue
paszesa (TeMbl)
Kypca (4HMc/Io 4acoB)

OCcHOBHOe coAepKaHue

OCHOBHBIE BUABI AeATEJIbHOCTH 00y4aloLiuXcs

Hatypa/ibHble
4ucaa
(30 4)

Apudmerndyeckne JeHCTBUS C
MHOTO3HAYHBIMH  HATypaJIbHbI-
MH 4YHcIIaMH. YuWcIoBBIE BBIpa-
JKEeHUSs, TOPSA0K JISUCTBUH, HC-
MoJb30BaHHE CKOOOK. Okpyriie-
HUE HATypaIbHBIX YHCEI.
Jenmutenn W KpaTHBIC 4YHCIIA;
HauOONbIINUNA OOIIMI NENUTENL U
HanMeHbIIIee 00Iee KpaTHOe.

BeINO/IHATh apudMeTHYEeCKUe AelCTBUS C MHOTO3HAY-
HBIMM HaTypaJbHBIMH YHCJIaM{, HAXOAMTb 3HadeHUs
YHCIOBBIX BBIPKEHUM CO CKOOKaMH M 0e3 CKOOOK; BbI-
YU C/IATh 3HAaYeHUs BBIPaXCHUH, COIEpIKAIINX CTETICHU.
BBINOJIHATL NPUKUAKY U OLL€HKY 3HAaUCHUM YHCIIOBBIX
BBIPQKCHUH, MPUMEHATh NPUEMBI NPOBEPKH pe3yJibTara.
Hcnosib30BaTh NPH BBIYMCAEHUAX NEPEMECTHTEIbHOE U
coyeTaTeIbHOS CBOMCTBA CIIOXKEHUSI M YMHOXEHHs, pac-
MpEACIUTEIIbHOE CBOWCTBO YMHOXKEHHUSI OTHOCHTEIBHO
CJIOKEHUsI, CBOMCTBA apU(PMETHUECKUX eHCTBUM.




PasnoskeHue uuncia Ha IpOCThIE
MHOXHUTENHU. JlenuMOCTh CyMMBbI
U npousBeneHus. Jlerenue c oc-
TATKOM.

Pemenune TeKCTOBBIX 3aaa4

HccaepoBaTh 4YHCIOBBIE 3aKOHOMEPHOCTH, IPOBOIUTH
YHCIIOBBIE YKCIIEPUMEHTHI, BbIABUIaTh 1 06G0CHOBBIBAThH
TUIOTE3Bl.

dopmysIMpoBaTh onpeje/ieHUs IeIuTens U KpaTHOTo,
HanOOJIBIIIEeTO O0IIero ASIUTENSI 1 HANMEHBIIIEro O0IIEero
KpaTHOT'O, IIPOCTOTO0 M COCTaBHOTO UHCEJI; UCIOIb30BaTh
STHU MOHATHUSA NPHU PEIICHUU 3a7ad.

IIpyMMeHATL aJITOPUTMBbI BBIUNCICHUS HaUOOJBIIETO
o0IIero AeinuTeNss W HaWMEHBIIETro OOIIero KpaTHOTro
JIBYX YHCEJI, aJlTOPUTM Pa3I0KEHUs YHCIIa Ha TIIPOCTHIC
MHOKHUTEIH.

HcciepoBaTh yciaoBus AeIUMOCTH Ha 4 u 6.
HccnepoBaTh, 06CyKaaTh, GOpMYyJIMPOBaTh U 06GOCHO-
BBIBATh BBIBOJ, O YETHOCTH CYMMBI, IIPOU3BEICHUS: ABYX
4E€THBIX YHCEN, ABYX HEUETHBIX YHUCIIE, YETHOIO U HEUYET-
HOTO YHCell.

HccaenoBaTh CBOMCTBA JCIMMOCTH CyMMBI U IIPOU3BE-
JICHUsT YHCel.

[IpuBOAMTE IPUMEPHI YKCEl C 3aJaHHBIMU CBOMCTBaMH,
pacno3HaBaTh BepHble U HeBEpHBbIe YTBEpPKICHHS O
CBOICTBAax 4Hcell, ONPOBEPraTh HEBEPHBIC YTBEPKIACHUS
C TTIOMOUIBIO KOHTPIIPUMEPOB.

KoHcTpynpoBaTh MaTeMaTH4YeCKHe NPeAJIOKeHHs C T10-
MOIIBIO CBSI30K «W», CHJIH», «ECIH..., TO...».

PemiaThb TeKCTOBBIC 3a/1a4H, BKIIIOYAIOIINE TTOHITHS Jie-
JUMOCTH, apU(PMETHUIECKHUM CIOCOOOM, HCHOJIb30BATh
nepebop BceX BO3MOXXHBIX BAPUAHTOB.
MopaenupoBaTh X0/ PEIISHUsS 3aJadH C ITOMOIIBIO PHU-
CYHKa, CXE€MbI, TaOJIUIIbI.

IIpuBOAUTH, pa36upaTh, OLEHUBATh Pa3INYHbIC pellle-
HUS, 3alFCH PEIICeHNH TeKCTOBBIX 3aiad.




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU o6yqaloumxc;1

KpUTH4YeCKH OLleHUBATh IIOJIyUYCHHBIN pe3yIbTaT, HaX0-
JUTH OIIMOKH, OCYIIECTBIISITH CAMOKOHTPOJIb, IIPOBEPSs
OTBET HAa COOTBETCTBUE YCIOBUIO

HarnsaaHasa IlepnenaukysipHBIE  OpsSIMBIC. Pacrnio3HaBaTh Ha YepTekaxX, PUCYHKaX CIlydau B3auM-
reoMeTpus. ITapamtenpHBIC TIpsSIMBIE. HOTO PaCIIOJI0XKEHHSI ABYX MPSIMBIX.
lomiets | paccronme wexry amvn o | H208PaaTscromoutun et merpyveos
(7 4) KaMH, OT TOHKH O Hpm\fon’ ATH= ece;J[-I Hp(')iﬂv?LIeOI[Be Hzf)an?'le?mnge ?‘[Safarje i?r;f)?na:oégﬂ—
Ha IIyTH Ha KBaJPaTHOH CETKe. i N i
MYI0, IEpIEHAUKYISIPHYIO JaHHOMH.
IpumMepsl mpsIMBIX B IIPOCTpPaH- IIpuBOAMTL MPUMEPHI NapaICIbHOCTA U IEPIEHIUKY-
CTBC JISIPHOCTH IIPSIMBIX B IIPOCTPAHCTBE.
Pacno3HaBaTh B MHOTOYIOJIBHHKAX NEPHEHIUKYJISIPHBIC
M napajuielbHble CTOpoHBl. M306pakaTh MHOTOYIOJIb-
HUKHU C AapaIeabHBIMU, IEPIIEHANKYIISIPHEIMH CTOPO-
HaMH.
HaxoauTB paccTOsiHHE MEXAY ABYMSI TOUYKAMH, OT TOU-
K{ 0 TPSIMOMU, JJIWHY ITyTH Ha KBaJApPaTHOH CeTKe, B TOM
9HCIIe UCTIONB3YS MU(PPOBBIE PECypPCHI
Jlpo6u OObBIKHOBEHHAsT ApOOBH, OCHOBHOE CpaBHMBaTh U yHOPAA0YUBATH 1poOH, BBIGUPATH CIO-
(32 4) CBOHMICTBO JpoOu, COKpalleHue €06 cpaBHeHHUs IpoOei.

npob6eii. CpaBHeHHE U yHOPSIIO-
YUBaHHUE JIPOOECH.

JlecsaTuuHble IpOOH U MeTpHUUe-
cKasi cucTeMa Mep.

IIpeacTaBaAATh ASCITUYHBIC IPOOH B BHIAC OOBIKHOBCH-
HBIX IpoOei U OOBIKHOBCHHBIC B BUJC JCCSITHYHBIX, MC-
N0JIb30BaTh 3KBUBaJICHTHbIE NpeJCTaBJIeHUSA IPOOHBIX
qycesl MPU UX CPAaBHEHUHU, IIPU BBIUUCICHUAX.




Apudmerndyeckue ASHCTBUS C
OOBIKHOBEHHBIMH M JI€CSITUYHBI-
MU IPOOSIMH.

OtHouieHue. JleaeHue B JaHHOM
oTHOmEHUH. Macmtab, mporop-
U,

ITonsstue mnpouenra. Brruucne-
HHE MPOIEHTA OT BEIWYHHBI U
BEJIMUMHBI 110 €€ IIPOLICHTY.

Penrenune TekCTOBBIX 3a7a4, CO-
AeprKaIuX IpPOOH U MPOIICHTHI.

ITpaktuueckast padora «OTHO-
LICHUE JUIMHBI OKPY’KHOCTH K €&
oUaMeTpy»

Hcnosib30BaTh JeCATUYHBIE IPOOU IIpU NpeoOpa3oBaHUU
BEJIMYMH B METPUYECKOM CHCTEME Mep.

BeINOIHATE apudMeTHdecKHe AeHCTBUA ¢ OOBIKHOBEH-
HBIMH ¥ JCCSITHIHBIMH JIPOOSMH.

BBIYMCAATE 3HAUCHUS BEIPXESHUH, COAeprKalIuX OOBIK-
HOBEHHBIC M JIECATHYHBIC APOOH, BBINOIHATH Ipeobdpa-
30BaHus ApoOeli, BBIGUPATh CIIOCO6, MPUMEHATH CBOM-
CTBaA apu(PpMEeTUUYCSCKUX ICHCTBHUIH IJIs1 parioHalIn3alliu
BBIUYMCIICHUH.

CoCTaBJIATh OTHOIICHWS U ITPOIIOPIMH, HAXOAUTb OTHOIIIC-
HHUE BEJIIMYUH, JJIUTh BEININHY B JAHHOM OTHOIICHUH.
HaxoauTh 3KCHepUMEeHTAa/JIbHbIM NYTEM OTHOIICHHE
JUITMHBI OKPY>KHOCTH K €€ nHuaMeTpy.
HHTeprnpeTHpoBaTh MacmTad KaKk OTHOIICHUE BEIUYHUH,
HaXO0AMTh MacIITad MiIaHa, KapThl U BEIYUCISITH PACCTO-
SIHUSI, UCIIOJIB3YSl MacIITao.

OGBACHATD, UTO TAKOE IPOLIEHT, YHOTPEOISITH 000POTHI
pedn cO CIOBOM «IIPOIEHT». BbIpaxKaThb NHpPOIEHTHI B
Ipo0siX U IpOOH B NMPOIEHTAX, OTHOIICHUE IBYX BEJIWYUH
B MPOIIEHTAX.

BBIYHCAATD POIEHT OT YHCJIA U YHCJIO IO €ro MPOLEHTY.
OKpyrjaaTh ApoOu W MPOLEHTHI, HAXOAUTH MPUOIIIKE-
HUST YUCeIL.

PemraTe 3asa4M Ha 9acTH, MPOIEHTHI, IMIPOMOPIIUH, HA
HaXO0XJIeHHe poOu (IPOLIeHTa) OT BEJIWYUHBI U BEJITUYH -
HBI 0 €€ ApoOu (IpoIleHTy), Apodu (ImpomeHTa), KOTO-
pBI cocTaBiisieT oJlHa Belu4uHa oT Apyroil. [IpyuBoaUTS,
pa36éupaTrsh, OLeHUBATh Pa3JIMYHbIC PEIICHHUs, 3alUCH
peueHnii TeKCTOBBIX 3ajiad.

HN3BiekaTh HHPOPMALUIO U3 TAaOIHIl U JIAarpamMm, WH-
TepIpPEeTUPOBATh TAOJIWYHBIE JAaHHBIEC, ONPEAeIsITh Hau-
Oonbplliee U HAUMEHBIIIEE U3 NpeaACTaBJICHHBIX AaHHBIX




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06yqa|oumxcsl

HarnaagHas
reoMeTpus.
CumMeTpuUAa
(6 1)

OceBas cummetpus. LlenTpans-
Hasi CHMMETpPHSI.
IToctpoenue
uryp.
IIpakTnueckast padora «OceBast
CUMMETPHUSD.

CUMMETPHUYIHBIX

CuMMeTpHsi B MPOCTPAHCTBE

Pacno3HaBaThb Ha YepTekax 1 H300pakeHUsIX, U306pa-
2KaThb OT PyKH, CTPOUTD C IOMOIIBIO HHCTPYMEHTOB (u-
rypy (OTpe3oK, JIOMaHylO, TPEYTOJIbHUK, MHPSIMOYIOJb-
HHUK, OKPYXHOCTb), CHMMETPUYHYIO [aHHOH OTHOCH-
TEJIBHO NPSIMOM, TOYKH.

HaxoauTh NpUMepbl CHMMETPHUH B OKPYIKAIOIIEM MHUpE.
MopaenupoBaTk u3 Oymaru 1Be (GUrypbl, CHAMMETPHYHBIC
OTHOCHUTEJIBFHO MPsSIMON; KOHCTPYMPOBATbh I'cOMETpHYC-
CKHE KOH(UIypaluu, UCIIOJIb3ysl CBOHCTBO CUMMETpPHH,
B TOM YHCJIE C IOMOIIBIO HH(POBBIX PECYPCOB.
HccinenoBaTh CBOMCTBA M3YyUYEHHBIX (UTYD, CBI3aHHBIC
C CUMMETpHEH, HMCHOJIb3Yys IKCIEPHUMEHT, HaOII0ICHHUE,
MOJICJIMPOBAHHE.

OGOCHOBBIBATH, ONIPOBEPTaTh C IOMOIIBIO KOHTPIIPUME-
pPOB yTBEPKICHHUS O CUMMETPHH (GUTYD

Boipa:xeHus
¢ 6yKBaMH
(6 1)

IIpumeneHnne OyKB IJIsT 3aIicy
MaTeMaTUYeCKUX BBIPKCHUU U
npeioXeHuii. bBykBeHHbIE BbI-
PaXeHHusI U YUCIIOBBIC MOJICTA-
HOBKH.

BykBeHHBICE paBEeHCTBA, HaXO0XK-
JICHUE HEeM3BECTHOTO KOMIIOHCHTA.
Ddopmy bt

Hcnosib30BaTh GYKBBI JJisi 0O003HAYCHUSI YHCEIN, NPU
3aIllMCcl MaTeMaTHYeCKHX YTBEPI)KICHHUI, COCTaBIISITH
OyKBEHHBIE BBIPAXKEHHsI 110 YCJIOBHIO 3aa4H.
HcceaoBaTh HECIOKHBIE YHUCIOBBIC 3aKOHOMEPHOCTH,
HCTOJIb30BaTh OYKBBI JUISI UX 3aITHUCH.

BBIYMCJIATH YHCIOBOC 3Ha4YCHHE OYKBEHHOT'O BBIpa)ke-
HUA NIPU 3alaHHBIX 3HAYCHUAX 6yKB.

3anuceiBaTh GOPMYyJIbI: IIepUMETpa U IUIOLIAIN MIPSIMO-
YroJbHHMKA, KBajpara; JUIMHBI OKPYXKHOCTH, IUIOIIAIN
Kpyra; BBINOJIHATD BBIYMCJIEHHS 110 3TUM (HopMyJiam.




CocTaBjATh GOPMYJIbl, BBIPAKAIOLINE 3aBUCUMOCTH
MeXIy BEIUUYMHAMHU: CKOPOCTh, BPEMs, PACCTOSIHUE; Iie-
Ha, KOJIMYECTBO, CTOMMOCTb; MPOU3BOJUTEIBHOCTD, Bpe-
MsI, 00bEM pPaOOTHI; BBIIIOIHITH BBIYUCICHUS 10 3THM
popmymam.

HaxoauTh HEU3BECTHBI KOMIOHEHT apu(PMETHIECKOTO
JeUCcTBUSA

Harnsaagnas
reoMeTpus.
durypsi

Ha MJIOCKOCTU
(14 4)

YeThIpEXYTOJIbHUK, IPUMEPHI
YeThIpEXYTOJbHUKOB.  IIpsimo-
YrOJbHUK, KBaJpaT: CBOMCTBa
CTOpPOH, YI'JIOB, AUaroHajieH.

HUsmepenue yrios. Bupasl Tpe-
YTOJIBHUKOB.

IlepumeTrp  MHOTOYTOJIBHHUKA.
ITnomane ¢uryper. Popmyiisl
nepuMeTpa W IUIOIIAaM IIPSIMO-
yroseHUKa. [TpuOimmkénHOe U3-
MEpCeHHE TUIoAau QUryp.

IMpaktnueckast pabGora «Ilmo-
maab Kpyra»

HN306pakaTh Ha HEIIMHOBAHHOW M KJIET4aTON Oymare ¢
HCIIOJIb30BAHUEM HYEPTEKHBIX HHCTPYMEHTOB UYETHIPEX-
YTOJIBHUKHU C 3aJlaHHBIMM CBOMCTBaMU: C IapajljIeIbHbI-
MU, TEePHEeHAUKYISIPHBIMH, PAaBHBIMH CTOPOHAMH, IIps-
MBIMH yTJIaMH U Jp., PAaBHOOEAPEHHBIM TPEyTOJbHUK.
IIpeasiaraTh M 0GCYXKAATb CINOCOGBI, aJTOPUTMBI I10-
CTPOEHHSI.

HccneaoBaThb, ucnonb3ysl SKCIIEPUMEHT, HAOJIOICHNUE,
MOJEeNUpOoBaHNUe, CBOMCTBA MPsMOYTOJIbHUKA, KBAApaTa,
pa3buBarh Ha TpeyroJbHHKH. O6G0CHOBBIBATh, OIPOBEP-
raThb ¢ IIOMOIIbIO KOHTPIPHUMEPOB YTBEPKACHUS O Mpsi-
MOYTOJBHUKE, KBaJpaTe, pacno3HaBaTh BEpHbBIE U He-
BEpHBIEC YTBEPXKICHUS.

H3MepsATh U CTPOUTD C TOMOIIBIO TPAHCIIOPTHPA YTIIEI, B
TOM YHCII€ B MHOTOYTOJIbHUKE, CPABHUBATh yTIJIB; pac-
NO3HABaTh OCTpPHIC, NPsIMbIE, TyIble, Pa3BEPHYTHIC YIJIBIL.
Pacno3sHaBaTh, M306pakaTh OCTPOYTOJBHEIH, IPSIMO-
YTONBHBIA, TYNOYTOJBHBIN, paBHOOECIPEHHBIN, paBHO-
CTOPOHHHUI TPEYTOJIHEHHUKH.

BBIYMCAATE NEPUMETP MHOTOYTOJIBHHKA, IUIOMIaAh MHO-
royrojlbHuKa pa3OueHueM Ha NPsIMOYTOJIbHUKH, Ha paB-
HBbIC (I)I/Il"ypbl, HUCIIOJIB30BaTh METPUYECKUEC €IUHUIIBI U3-
MEpEeHUs! JJIMHBI U IIJIOMIaaH.




IIpodowiceHue

HasBanue
pa3jena (TeMbl) OcHOBHOe cojep)KaHHe OCHOBHBIE BH/bI JeATeJbHOCTH 00Y4YaloIIUXCs
Kypca (4HcjI0 4acoB)

Hcnonb3oBaTh NpUGAMKEHHOE U3MEPEeHHe [UIHH U IUIO-
mane Ha kiierdaroil 6ymare, mpHOIMKEHHOE H3Mepe-
HHE JUIMHBI OKPY>KHOCTH, IUIOIIAAN KpyTa

INonoxxuTebHLIE Ilenble uncna. Monayine uucina, I[IpuBOAUTHL NPUMEPHbI UCHOJIb30BAaHUS B peaJIbHONU KU3-
U oTpULaTe/IbHbIE TreoOMETpHUYIECCKass HUHTEpIIpEeTa- HH ITOJIOKUTEIBHBIX U OTPHUUATCIBHBIX YHCEII.

YyHucaa uusi Mmoaynsi. UHucnoBbie mpoMe- HN306pakaTh IeibIc YHCIIa, ITOJIOKHUTEIILHBIC U OTPpHUIIa-
(40 4) KYTKH. TeJIbHBIC YHMCJla TOYKaMH HAa YUCIOBOU NPSIMOU, MCIIOJIb-

30BaTh YHUCIOBYIO IPAMYIO JJIsI CPAaBHEHUS YHCEIL.
IIpyuMeHATH NpaBUJIa CPaBHCHUsI, YIIOPAA0OYUBATD Iic-
JIble YHucia; HAX0AUTh MOJyJb YHCIA.

PdopMy/IMpOBaTh NpaBUJjIa BBIUUCICHUS C IIOJO0XKUTEIb-
HBIMH M OTPHUIIATEIFHBIMU YHUCIaMHU, HAXOAUTh 3Ha4e-
HMSA 4YHCIOBBIX BBIp@KEHUN, coOJAepKallluxX JAerCTBUS
C TIOJIOKUTENBHBIMHA M OTPHUIATEIBHBIMU YHCIAMHU.
Pemienre TeKCTOBBIX 3a1a4 IIpyMeHATHh CBOMCTBA CJIOKEHHSI M YMHOXCHHS JUIS
peoOpa3oBaHUsI CyMM U MPOU3BEACHUN

ITomoxxurenbHBIE U OTPHULIATEIb-
Hble yucna. CpaBHEHHE MOJIOXKHU-
TEJIbHBIX U OTPHULIATEJIbHBIX YU-
cen. ApudMeTHYecKue JICHCTBUS
C TIOJIOKUTEJILHBIMU U OTpHUIIa-
TEJIbHBIMH YHCJIaMHU.

Mpeacrasienne IIpsimoyrosibHasi cucremMa Koop- | OGBACHATL U WIIOCTPUPOBATH MOHATHE MPSMOYIOJb-
JAHHBIX JUHAT Ha I0CcKOCTH. KoopauHa- | HOM CHCTEMbl KOOPIMHAT Ha ILUIOCKOCTH, HCHOJb30BaTh
(6 4) TBHI TOYKH Ha IUIOCKOCTH, aOCIHUC- | TEPMHHOJIOTHIO; CTPOMTh Ha KOOPIAMHATHOM IUIOCKOCTH
ca M OpIHHATAa. TOYKH U HUTYPHI 110 3aJaHHBIM KOOpIHHATaM, HAXOAUTh

CronGuatele W Kpyrosble aua- | KOOPJAMHATHI TOHUCK.
rPaMMBL. quTaTh  CcTOJNIOYATBIE M KPYrOBble  JHarpamMmbl;
WHTEePNpPEeTHPOBATh JaHHEIC; CTPOUTD CTOIOYATHIC [HA-

ITpakTnueckas padora «IlocTpo-

rpamMMBbl.
€HUE auarpamMmm».




Pemienne TekCcTOBBIX 3aaa4d, CO-
AepsKallux JTaHHbIC, MPEICcTaB-
JIEHHBbIC B TaOJMIIax U Ha JgUa-
rpaMmax

Hcnosib3oBaTh MHPOPMaLMIO, NIPEACTABICHHYIO B Ta-
Onmiax, Ha gUarpaMmax JUIs PelIeHUs] TeKCTOBBIX 3a1ad
M 3a7a4 U3 peajibHOM KU3HU

Harnsguas
reoMeTpusl.
durypsbi

B IPOCTPaHCTBE
(9 4)

IIpssMoyTOIBHBINA Hapaieaenu-
nen, KyO, mpusMma, IUpamMuia,
KOHYC, OWJINHIP, map 1 chepa.
HN306pakeHre IIPOCTPAHCTBEH-
HEIX (uryp. Ilpumepsr pa3sép-
TOK MHOTI'OIPaHHUKOB, LIWJIWH-
Jpa U KOHyca.

ITpakTtnueckas padorta «Cozma-
HUE MoJeJeld MNpOCTPaHCTBEH-
HBIX Quryp».

IMTonsiTHEe 0OOBEMA; CHUHUIIBI H3-
MepeHus 00bpéma. O0BEM HpsiMO-
YTOJBHOTO IapajulejienuIiea,
KyOa, popmynbr 00bEMa

Pacno3sHaBaTh Ha 4yepTekax, PUCYHKaX, ONMCBIBATD IH-
pamMuay, IpU3My, IWIHMHIP, KOHYC, IIap, H300pakaTh
UX OT PyKH, MOJAEeJMPOBATh U3 OyMaru, IUIaCTHJINHA,
MPOBOJIOKH U 11p. [IpUBOAUTE NpUMePBbI OOBEKTOB OKPY-
JKAIOIIEero MHpa, UMEIoIHUX (GOpPMBI Ha3BaHHBIX TeEll.
Hcnonb3oBaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, TpaHb,
OCHOBaHHE, BBICOTA, PaJHyC M JTHAMETpP, pa3BEPTKa.
H3y4yaThb, UCIIOIB3YsI DKCIIEPHUMEHT, HaOIOJCHUE, H3Me-
peHHe, MOAECINPOBAHUE, B TOM YHCIE€ KOMIIBIOTEPHOE, H
ONMHUCBIBAaTh CBOMCTBA HAa3BAaHHBIX TEJ, BbIABJIATH CXO/-
CTBa U pas/IM4YMA: MEXKIy NUPaMUION U NPU3MOM; MexX-
Ny OHJIMHAPOM, KOHYCOM U IIapOM.

PacnmosHaBaTh pa3BEPTKU Mapajuiesienuiena, Kyoa,
MPU3MBI, THPAMHbI, KOHyCa, HHWINHAPA; KOHCTPYHUPO-
BaTh JaHHBIC TeJla U3 Pa3BEPTOK, CO3AaBaTh UX MOJEIH.
Co3aaBaTh MO/J.eJIM IPOCTPAHCTBEHHBIX GuUryp (u3 Oyma-
TH, TIPOBOJIOKH, TUTACTHJIMHA U JIP.)

H3MepsATh HA MOJAEJISAX: JUIMHBI pé0ep MHOTOTPAaHHHUKOB,
auaMeTp mapa.

BoiBoauTh GOpMyJ1y 00BEMa MPSMOYTOIBHOTO Mapaie-
JIenunenaa.

BeruucasaTs no ¢popmysiaMm: o0bEM NPsIMOYTOJIBHOIO T1a-
payuenenurena, Kyoa; MCIOJIb30BaTh SAWHUILI H3Mepe-
HUsI 00bEMa; BBIYUCAATD 00BEMBI TEJI, COCTABJIICHHBIX H3
KyOOB, MapajulelIenune[0B; pemaThb 3aa4d C pealbHbI-
MU JaHHBIMHU




IIpoodoiceHue

HasBaHue
pasgesa (TeMbl) OCHOBHOe coAep:KaHue OCHOBHBIE BUABI JeATEeJbHOCTH 06y4YaloIUXCs
Kypca (4HcjI0 4acoB)
IloBTOpPEHME, IloBTOpEHNE OCHOBHBIX HOHSITUMI BBIYMC/IATE 3HAYE€HUs] BBIPAXKEHUM, COAEPIKAIUX HATY-
06006111eHME, M METOJIOB KypcOB 5 1 6 Ki1accos, paibHEIC, TEHbIC, MOJIOKUTCIHFHBIC U OTPHUIIATCIIBHBIC
cUCTeMaTHu3aIusa 0000I11IeHHEe U CHUCTEeMaTH3alUs 4qyciia, OOBIKHOBEHHBIEC U AECITUYHBIC IPOOU, BHIIOJI-
(20 v) 3HAHUN HSITh IPeOOpPa30BaHUSI YMCEIT U BBIPKCHHUM.

BpIGUpATh CHOCOG CPaBHCHHUS YHCEJ, BBIYUCIICHHIA,
NPUMEHATb CBOMCTBA apuMETUUCCKUX JICHCTBUN s
panmnoHanu3anuMu BbIYHCICHUH.

PewmiaTh 3aa4M U3 peajibHOM KU3HU, IPUMEHATh MaTe-
MAaTU4YE€CKHE 3HAHUA Ui PCIICHUA 3aaa4 U3 JPpYyTrux
NpPEIMETOB.

PemaThb 3a/ja4¥ pa3HbIMU CIOCO6aMH, CPaBHUBAThD, BbI-
6HMpaTh CIOCOGHI PCIICHUS 3aauH.

OcyuieCcTB/JIATh CAMOKOHTPOJIb BBINOJIHIEMbIX JASHCTBHI
U CaMOIIPOBEPKY pe3yJIbTaTa BEIYHUCICHUN

ITpnu paszpaboTke padoueil mporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHUHU JIOJKHBI OBITh YYTEHBI BO3MOX -
HOCTH HMCHOJIb30BaHMS AJICKTPOHHBIX (LU(POBBIX) 00pa30BaTEIbHBIX PECYPCOB, SIBIISIIOLIMXCS Y4eOHO-METO-
JIUYECKUMH MaTepHallaMu (MYyJIbTHMEIUWHBIE IIPOTPaMMBbI, JIEKTPOHHBIE YUYEOHWKH M 3aJaYHUKH, 3JICK-
TPOHHBIE OMOJINOTEKH, BUPTyaJIbHbIC J1aO0OpATOPUH, UTPOBBIE NMPOrpaMMBbl, KOJUJISKIMH HUPPOBBIX 00pa3zo-
BaTEIBHBIX PECYpPCOB), HCIIOJB3YEMBIMH JJIsI OOYYEeHHS M BOCIHUTAHHUS PA3IMYHBIX TPYNI IOJIH30BaTElCH,
MPEJICTABIICHHBIMU B 3JIEKTPOHHOM (IIM(PPOBOM) BHJIE U Pean3yIOUINMH THUAaKTHYeckne Bo3MoxxkHoctu KT,
coJiep>)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 0Opa3oBaHUH.




NMPUMEPHAS PABO4YAA NMPOrPAMMA
YYEBHOI'O KYPCA «AJITEBPA». 7+ 9 KJIACChbI

LEAN U3YHEHUA YHEBHOI O KYPCA

Anrebpa ABISIETCS OJHUM W3 OMOPHBIX KypPCOB OCHOBHOM IIKOJIBI:
OHa 00ecreYnBaeT N3y4YSCHUE APYTHUX NUCIUIIINH, KAK €CTECTBEHHO -
Hay4YHOTO, TaK U TYMaHUTapHOTI'O LIUKJIOB, €€ OCBOCHUE HEOOXOIUMO
JUIsT TIPOJIOJIKEHHST 00pa30BaHUSI W B IOBCEIHEBHOM KU3HHU. Pa3Bu-
THE y OOydJaloIIMXcsl HAYYHBIX MPEICTABICHHUN O MPOUCXOXKICHUU
U CYHIHOCTH anreOpandeckux aOCTpaKuui, Croco0e OTpaKeHHUs
MaTeMaTHYEeCKOI HayKO# SBICHUI M MPOIECCOB B MpHUpOAe U ob1ie-
CTBE, POJHM MAaTEMaTHYECKOTO MOJEIHMPOBAHMS B HAyYHOM IO3HA-
HUU U B MPAKTHUKE CHOCOOCTBYeT (hOPMHUPOBAHUIO HAyYHOTO MUPO-
BO33pCHHA U KAYCCTB MbIIIJICHUA, HeO6XO£[I/IM])IX JJ1d agarirTaliuu B
COBPEMEHHOM IU(pPOBOM obmiecTBe. 3yuenne anreOpbl eCTECTBEH-
HBIM 00pa3om oOecrieynBaeT pa3BUTHE YMEHHs HAOII01aTh, CPAaBHHU-
BaTb, HaXOJUThb 3aKOHOMECPHOCTH, Tpe6yeT KPUTUYHOCTU MbIIIJIC-
HHS, CIIOCOOHOCTH apryMEeHTHPOBAHHO OOOCHOBBIBATH CBOM [I€ii-
CTBUS M BBIBOJABI, (popMynnpoBaTh yTBepkaeHUs. OCBOEHHE Kypca
anreOpbl oOecneynBacT pa3BUTHUC JIOTHYESCKOTO MBINIJICHUST O0yda-
FOIIUXCSI: OHM MCHOJIB3YIOT NEAyKTHUBHBIE W WHIYKTHBHBIE pac-
CYXZeHHsI, 0000IIeHNEe U KOHKPETHU3aINI0, aOCTparnpoBaHUe M aHa-
sgoruto. OOydeHHe anredpe ImpeamnosiaracT 3HAYUTCIbHBIA 00BEM
CaMOCTOSITEJIbHOM AESITEIILHOCTH 00ydJalomMuXcsi, II0O3TOMY CaMOCTO-
SITEJILHOE PEIICHHUE 3a/1a49 €CTECTBEHHBIM 00pa30oM SIBJISIETCS] pealiu-
3anueil AesITeIbHOCTHOTO MPHUHIIMIIA OOyYeHUs.

B ctpykType mporpamMMmbl ydeOHOro Kypca «Anredpa» OCHOBHOH
IIIKOJIBI OCHOBHOE MECTO 3aHHUMAIOT COAEpP>KaTeJIbHO-METOJUYECKUE
JTuHUN: «YuclIa U BBIYUCICHUS»; «AJITeOpandecKue BBIPAKCHHUS;
«YpaBHEHHUs] M HepaBeHCTBa»; «DPyHkmum». Kaxmas u3 3Tux co-
JIepKaTeIbHO-METOANYECKUX JIMHUH pa3BUBAETCS] HA IPOTSDKEHHUU
TpEX JIET M3YyYEHHUs Kypca, ECTECTBEHHBIM 00pa3oM IeperuieTasch u
B3aUMOJICUCTBYS ¢ APYTMMHU €ro JMHUAMU. B xone uzydeHus Kypca
O6y‘{aIOHII/IMC$[ OPpUXOAUTCA JIOTHYICCKHU paCCyXKaaThb, UCITOJIB30BaTh
TEOPETUKO-MHO>KECTBEHHBIH SI3BIK. B CBsI3M C 3THM IienecooOpa3Ho
BKJIIOUUTH B NpOTrpaMMy HEKOTOPHBIEC OCHOBBLI JIOTHUKH, ITPOHU3bBIBA-
IOIIHEe BCE OCHOBHBIC pa3Zelbl MaTeMaTHYECKOTO OOpa3OoBaHHUA H
CHOCOOCTBYIOIIME OBJIAJICHUIO OOYYaIOIIUMHUCS OCHOB yHHBEpCalb-
HOTO MaTeMaTHYECKOI'o si3blka. TakuM 00pa3oM, MOXKHO YTBEPXK-
1aTh, YTO COJEPKATEIbHON M CTPYKTYpPHOH OCOOEHHOCTBIO Kypca
«Anredpa» SBISIETCS €Tr0 MHTEITPUPOBAHHBIN XapakTep.

Coneprxanne JUHUHA «HHUCIIa U BBIYHUCICHUS» CIIYy>KUT OCHOBOM

I JadbHEHWIIeTo M3yYeHUs] MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO
y 00ydJaromuxcsi JJOTHIECKOT0 MBIIIJICHUs, (POPMUPOBAHUIO YMEH U



MOJI30BATHCSI AITOPUTMaMHU, a TaK)Ke IIPHUOOPETEHUIO ITpaKTHU4e-
CKHMX HaBBIKOB, HEOOXOAUMBIX ISl TOBCEAHEBHOM XU3HU. Pa3zBurne
MOHSITHS O YMCJIE€ B OCHOBHOM MIKOJIE€ CBSI3aHO C PAlIMOHAIBHBIMHU U
UppaMOHAIBLHBIMY YHCJIaMH, (pOPMUPOBAHUEM NPEJICTABICHUN O
JEHUCTBUTEIBHOM 4YHCIIe. 3aBEpPIICHNE OCBOSCHHUSI YHNCIIOBOM JIMHUHN
OTHECEHO K CTapuieMy 3B€HYy O0Iero oOpa3oBaHHsI.

CopepxaHue IByX anreOpandecKuX JUHUNA — «AJre0pandecKue
BBIPKCHUSI» U «YPaBHEHHUSI U HEPABEHCTBA» CIOCOOCTBYET (hOpMHU-
poBaHUIO y OOyYJarONINXCsI MAaTEeMaTHYECKOTO armapara, HeoO0XOoIm-
MOTO JJIsl pEIIeHUs 3ajlad MaTeMaTHKH, CMEXHBIX IPEJIMETOB M
NPaKTUKO-OPUCHTUPOBAHHBIX 3a7ad. B OCHOBHOI mIKOJIe y4eOHBIN
MaTepual rpynnupyeTcst BOKPYT PallMOHAJIBLHBIX BBIPpAKSHUN. AJl-
reOpa AEMOHCTPHUPYET 3HAUYCHUE MAaTEMaTHUKH KaK sI3bIKa JUISI 110-
CTPOCHHSI MaTeMaTHYECKUX MOJIeJIei, ONUCaHUs MPOLIECCOB U SIBIIE-
HUH peadbHOro Mupa. B 3amaun oOydenus anreOpe BXOAAT TaKKe
HaﬂbHeﬁlHee Pa3sBUTHUC AJITOPUTMHUYCCKOTO MBIIIJICHUSA, HCO6XOHI/I-
MOTO, B YaCTHOCTH, JUISI OCBOCHHSI Kypca UH(POPMaTHKH, U OBJIalC-
HHUE HaBBIKAaMM JeAyKTHUBHBIX paccyxnaeHuil. [Ipeobpa3zoBanne cum-
BOJIBHBIX (POPM BHOCHUT CBOH crienmu(pUIECKUI BKJIAJ B Pa3BUTHE
BOOOpaXkeHus, CHOCOOHOCTEN K MaTeMaTHY€CKOMY TBOPYECTBY.

Copaepxanue (pyHKIMOHATIBHO-TpaPpUUICCKON JIMHUN HAIICJICHO Ha
MOJIy4YeHHUE WIKOJbHUKAMH 3HAaHUM O (QYHKIUSIX Kak BaKHeHIIeH
MaTeMaTHYECKOW MOJENH s ONHCAaHWsS W HCCIEeAOBaHUS pa3HO-
00pa3HBIX MPOLECCOB U SABJICHUN B Ipupoae u obuiectBe. M3yuenue
ATOT0 MaTepualia CIIOCOOCTBYET Pa3BUTHIO Y OOYUYAIOLIUXCSl YMEHHUS
HCIIOJIB30BaTh pPa3jINYHbIE BBIPA3UTEJILHBIC CPEJCTBA SI3bIKA MaTe-
MAaTHUKU — CJIOBCCHBIC, CHMBOJIMYCCKUC, Fpa(bI/I‘IeCKI/Ie, BHOCUT
BKJIaJ B (pOpMHUpOBaHHE MPEJICTABIICHUN O POJIM MaTeMaTUKU B pa3-
BUTHUH UUBWJIN3AIUHA U KYJIbTYPHI.

MECTO YYEBHOIO KYPCA B Y4EBHOM [1/IAHE

CornacHo yyeOHOMY IMuiaHy B 7—9 Kjaccax M3ydaeTcsl yIeOHBIH
Kypc «Anredpay», KOTOPHIil BKIIIOYAET CIICAYIONIHE OCHOBHBIC pa3-
JIeJIbl coJiepKaHus: «Yucna u BBIYMCIICHUS», «AJiredpandeckue
BBIpKEHUSD», « YpPAaBHEHUSI U HEPABCHCTBa», « DYHKIIHUMI».

Y4eOHBIM MJlaH Ha u3y4YeHHe ainreOopsl B 7, 9 KijaccaX OTBOJIMUT
nmo 3 y4deOHBIX YacOB B HEACIIO B TEYEHHE KaXJOro rojga o0-
ydeHusI, B 8M Kitacce — 4 yaca B HEJEJIIO.



COAEPXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHMA)
7 Knacc

YHucaa u evrvucaeHun
PauuoHanbHble yncia

JlpoOu OOBIKHOBEHHBIC U NECITUIHBIC, IEPEX0] OT OTHON (HOPMBI
3anucu ApoOeil Kk npyroi. IloHsITHE parMOHAILHOTO YHCHA, 3aIUCh,
CpaBHEHHE, YNOPSTOYNBAHUE PAMOHAIBHBIX dUCEI. Apudmernde-
CKHME IEHCTBHUS C palMOHAJIBHBIMU dYHcCIaMH. PemieHue 3amad u3
peaJibHOM MPaKTUKWU Ha YacTH, HA JPOOU.

CrerneHb ¢ HaTypaJabHBIM ITOKAa3aTeIeM: ONpeaeiieHne, Ipeodpaso-
BaHNE BBIPAXXCHUN HA OCHOBE OIIPEEIICHUS, 3alTUCh OOJIBIINX YHCEI.

[IpoueHTHI, 3anIMCh TPOIIEHTOB B BUJIE APOOU U APOOH B BUJIE IIPO-
eHTOB. Tpy OCHOBHBIEC 3a/1a4M Ha MPOILEHTHI, PEIICHHUE 3alad M3
peajJbHOM NpPaKTUKU.

HpI/IMeHeHI/Ie IIPpU3HAKOB ACJIMMOCTH, Pa3JIOKCHHUEC HAa MHOXKHUTC-
1M HaTypaJbHBIX YHCEIL.

PeasnbHbBIC 3aBUCUMOCTH, B TOM YHCJIE IIpsiMasi 1 oOpaTHas mpo-
MOPLIMOHAJILHOCTH.

AnzeOpauueckue eblpalxceHusn

IlepeMeHHbIe, UMCIOBOE 3HAYEHUE BhIPAXKEHUS ¢ HepeMeHHoH. J{o-

NyCTHUMBbIE 3HaUEHUs NIEpEeMEHHBIX. [IpeacTraBieHne 3aBUCUMOCTH
MEXy BeJIHMYHMHAMU B Buae GopmMyibl. Beraucienus no Gpopmyiaam.

IIpeoOpa3oBaHue OYKBECHHBIX BBIPAXKCHUM, TOXKICCTBCHHO PaBHbBIC
BBIpaXKCHUSI, TIpaBUjIa MpeoOpa3oBaHUsI CYMM U IIPOU3BEICHUN, Mpa-
BHJIa PACKPBITUS CKOOOK M MPUBEACHUS MTOJOOHBIX ClIaracMBbIX.

CBolicTBa CTEIIEHU C HATypaJIbHBIM MOKa3aTelIeM.

OpHowieHbl U MHoroujeHbsl. CrenieHb MHorouieHa. CrioxxeHue,
BBIYUTAHUE, YMHOXXEHHE MHOTOUWICHOB. DOpPMYyJbl COKPAIIEHHOTO
YMHOKEHHUSI: KBaJgpaT CyMMbI M KBajpaT paszHocTh. Dopmyna pas-
HOCTH KBaJpaToB. Pa3jio’)keHue MHOIOYJIEHOB HAa MHOYHUTEJIU.

YpasHenusn

VYpaBHeHUE, KOPEHb YpaBHEHHsI, IIpaBuja NpeoOpa3oBaHUsl ypas-
HEHUsI, PABHOCUJIBHOCTh YPaBHEHUIA.

JIuneiiHOe ypaBHEHHE C OJHOM NEpPEeMEHHOM, YUCIO KOpHEU JIm-
HEMHOTO ypaBHEHUs, PEUICHHE JIMHEHHBIX ypaBHeHHM. CocTraBie-
HUE ypaBHEHUN MO yCIOBUIO 3ajJaud. PelleHne TEeKCTOBBIX 3aJad C
NOMOIIbIO ypaBHEHUH.

JluneiitHoe ypaBHEHHE C AByMsS IE€pEeMEHHBIMH U ero rpadpuk. Cu-
cTeMa JBYX JIMHEHHBIX ypaBHEHHUU C JByMsl nepeMeHHbIMU. Pemre-
HHE CHCTEM YypaBHEHHH criocoboM mojicTaHOBKH. IIpumeps! pere-
HHUSI TEKCTOBBIX 3a7a4 C ITOMOIIBIO CHCTEM ypaBHECHHH.

Koopodunamut u 2paguxu. Pynxuyuu
Koopaunara Touku Ha npssMoi. UuciioBele npoMexyTKu. Paccro-
STHUE MEXY JABYMsI TOUKAMHU KOOPJAMHATHON MNPsSIMOM.



IIpsimoyroabHasi cucrema koopausHat, ocu Ox u Oy. AGcuucca u
OpAMHAaTa TOYKHU Ha KOOPAWHATHOM mrockocTH. IIpumeps! rpadukos,
3amaHHbIX GopMmynaMu. UreHue rpauKoB pealibHbIX 3aBUCUMOCTEIH.

IMonsitue pynkuuu. I'padpuk pynkunn. CroiictBa GyHKUHH. JInHe-
Has pyHKIMA, € rpaduk. 'paduk pyskoun y = |x|. I'padpuaeckoe
pelIcHuEe JIMHEUHBIX YPAaBHEHUM M CHUCTEM JIMHEHHBIX YPABHEHU.

8 Kknacc

Yucaa u evrvucaeHun

KsangpaTtapiti kopeHs U3 gnucaa. [loHsTHEe 00 MppalrmoHaIFHOM
qucie. [lecaTnanple MpuOIMKEHU NppalMOHaIbHBIX ynceln. CBoii-
cTBa apu(METHYECKUX KBaJPaTHBIX KOPHEH U MX IPUMEHEHHUE K
OpeoOpa30BaHUIO YHUCIOBBIX BBIPAXXCHUU W BBIYUCIHCHHUAM. Jleit-
CTBHUTEIIbHBIEC YHCIIA.

CreneHb C MedbIM MMOKazaTejaeM u €€ cBoiicTtBa. CTaHaapTHas 3a-
II1MCh 4YHcCJia.

AnzebOpauueckue svipajiceHus

KBanpaTHbIii TpEXUIIEH; PA3JIOKEHUE KBAJAPATHOTO TPEXUICHA Ha
MHOYHUTEIIH.

Anrebpanmyeckas apoOs. OCHOBHOE CBOWMCTBO anreOpamdecKoi
napoou. ClioKeHue, BRIYUTAaHUE, YMHOXCHHUE, JEJICHUE ajlreopandc-
CKHMX JpoOei. PanmmoHanbHbIE BBIpAXEHHSI U MX INpeoOpa3oBaHUE.

Ypasnenua u nepasencmsea

KBanparHoe ypaBHeH#He, (popMyiia KOpHEH KBaJIpaTHOTO ypaBHEHUSL.
Teopema Buera. Peuienue ypaBHeHUM, CBOASIIMXCSA K JUHEUHBIM U
kBaJpaTHBIM. [Ipocreiimue 1poOHO-palMOHAIBHBIC YPABHEHHSI.

I'padmueckast uHTEpHIpEeTaANsI YPAaBHEHHUH C ABYMs ITI€pEMEHHBIMU
U CUCTEM JIMHEUHBIX YpaBHEHUU C IBYyMs NepeMeHHbIMU. [Ipumepsl
pelLIeHUs] CUCTEeM HEJIMHEHHBIX yPaBHEHHM C AByMsI MEPEMEHHBIMH.

Pemenne TekcTOBBIX 3al1a4 anreOpandecKuM CIIOCOOOM.

YuciioBele HEpaBeHCTBA U UX cBoMcTBa. HepaBeHCTBO ¢ onHOU
nepeMeHHo. PaBHOCUIBbHOCTH HepaBeHCTB. JIMHeliHble HepaBeH-
cTBa ¢ ogHOU mepeMeHHON. CUCTEeMBbl JUHEHHBIX HEPABEHCTB C OJI-
HOM NepeMEeHHOM.

DyHrxyuu

I[Morsatne ¢pynkmuu. OOmacTh ONpENEIICHUS] U MHOXXECTBO 3Hade-
Hul pyHKmun. CriocoOsl 3anaHust QyHKIHH.

I'padpux pyskmnmm. UreHue cBOMCTB PyHKIIMHU 1O €€ rpaduky.
ITpumeps! rpadukoB QyHKIHH, OTPaXKAIOMIMX PEATBLHBIC MPOIIECCHI.

DyHKIINH, OMHUCHIBAIONINE MPSIMYI0 U OOpPaTHYIO HPOIOPIHOHAIE-
HblE 3aBMCUMOCTH, HMX Tpadpuku. @yHkuuun Yy = X2, y = X5,
Yy = vx, y = |x]|. 'paduueckoe pemieHne ypaBHEHHUW W CHCTEM

YpaBHEHUH.
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Yucaa u evrvucaeHun
JencTBuTENbHbIE YMCNa

PamuonaneHbIE YHCHA, WppanMOHAIbHBIC 4YHCIIA, KOHEYHBIE U
OEeCKOHEYHBIE IeCITUYHBIC IpOoOU. MHOXECTBO NEHCTBUTEIBHBIX Y-
cel; NEUCTBUTENIBHBIC YHCIIa KaK OCCKOHEUHBIE NECATUYHBIC ApOOH.
B3auMmHO 0HO3HAYHOE COOTBETCTBUE MEXK/y MHOYKECTBOM JICHCTBU-
TEJBbHBIX YHUCEJ U KOOPAMHATHON NPSIMOM.

CpaBHeHHE IEHCTBUTEIBHBIX YHCEN, apU(PMETHUICCKUE NCUCTBUS
C NCHWCTBUTEIIBHBIMH YHCJIAMH.

MU3mepeHus, NPUBIUKEHMA, OLIEHKM

Pa3zmepsr 00BEKTOB OKPYX AIOIIETO MHPA, JIUTEIHHOCTH MPOILIEC-
COB B OKpY>KaloOIlleM MHpE.

[MpubnmxEénHoe 3HaUCHNE BEIIMYUHBI, TOYHOCTH NPHUOIH>KESHHUSI.
Oxpyraenune uncen. [Ipukuaka n oreHKa pe3yJIbTaTOB BHIUYUCICHHUH.

)ﬁDaéﬂieHﬂUﬂ u HepaseHcmeaa

YpaBHeHUs C 0AHOM NepemMeHHOM

JluneliHoe ypaBHeHUe. PenlieHne ypaBHEHU, CBOASIIIUXCS K JIM-
HEUHBIM.

KBanparnoe ypaBHeHue. Pemenne ypaBHEHHN, CBOISIIINXCS K
KBaJpaTHBIM. brukBagpaTHoe ypaBHeHue. IIpuMepsl pemeHus ypas-
HEHUU TPEThEU U 4ETBEPTOU CTEIEHEN PA3JI0KEHUEM Ha MHOXKUTEIIH.

Pemenne IpOOHO-panMOHaIBLHBIX YPaBHECHHH.

Pemenne TeKCTOBBIX 3a/1a4 aJreOpandecKuM METOI0M.

CMCTEMnypaBHeHMﬁ

VYpaBHEHUE ¢ ABYyMs IIEpEeMEHHBIMHU U ero rpaduk. Pemenue cu-
CTEM JBYX JMHEHHBIX YPAaBHEHUU C ABYyMsl IEpeMEHHbIMU. Pemenue
CHUCTEM JBYX YpaBHEHHUI, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpOi#l creneHu. ['paduyeckass MHTEpHOpeTaus CHCTEMBI ypaBHE-
HUHN C ABYyMs NIEPEMEHHBIMU.

Pemrenne TEKCTOBBIX 3ajlad alireOpandyecKuM CIIOCOOOM.

HepaBeHcTBa

YHuciioBble HEPABEHCTBA U UX CBOWCTBA.
Pemenue nuHeHHBIX HEPABEHCTB C OJIHOU nepeMeHHol. Peuienue
CHUCTEM JIMHEHHBIX HEPABEHCTB C OJHOU IepeMeHHOM. KBagpaTHbie

HepaBeHcTBa. ' paduueckast HHTEpIIpeTalusi HEpaBEHCTB U CUCTEM

HEPaABCHCTB C ABYMs INEPEMCHHBIMU.

Ddynrxyuu
KBangparuanast pyuknusi, e€ rpaduk u cBoiictsa. [Tapadona, ko-
OpIWHATHI BEPIIWHBI TapadoJIbl, OCh CHMMETPHH I1apadOJIbI.

Ipgpuxn  dymkmmit: y = kx, y =kx +b, y= y= «x,y

= IXx] u ux



CBOICTBA.

Yucaoesvle nocaedosamenbHocmu



OnpefeneHne 1 Crnocobbl 3aaHnA YUCNOBbIX NMOC/EA0BATEIbHOCTEN

IToHsATHE YKMCIOBOW MOCHEAOBATCIHLHOCTU. 3aJaHUE II0CJICI0Ba-
TEIIFHOCTH PEKypPpPEHTHOU GopMyIioif U popMyIioif n-ro 4jieHa.
ApudmMeTHyecKkas M reoMeTpuyecKkas nporpeccuu

Apudmernyeckass 1 reoMeTpUYecKas nporpeccuu. DopMynbl n-
ro 4ieHa apu(PMETHUECKOH M TeOMETPUIECKOH IPOTpeccHii, CyM-
MBI TEPBBIX Tl YJICHOB.

H3o0pakeHne 4JICHOB apuU(PMETUICSCKON B Ir€OMETPHUUYCCKON mpo-
rpeccuii ToUKkaMM Ha KOOPJWHATHOMW IJIOCKOCTH. JIMHEWHbIN U BKC-
NOHEHIMATBHBINA pocT. CI0XXHBIEC TTPOIICHTEHI.

NNAHUPYEMBIE NPEAMETHbIE PE3Y/IbTATbI OCBOEHWA MPUMEPHOM
PABOYEN NMPOIPAMMBI KYPCA (MO rOAAM OBYYEHMA)

OcBoenune yuyeOHOro Kypca «Anredpa» Ha ypOBHE OCHOBHOTrO 00-
ero oopa3oBaHusi JOJHDKHO 00ECIIeUNBATh JOCTHIKCHHUE CIICTYOIINX
MPEeAMETHBIX 00pa30BaTEIbHBIX PE3YJIHTATOB:

7 Knacc

Yucaa u evrvucaeHun

6 BBITIOJIHATH, coyeTasi yCTHBIC U ITUCbMEHHBIC NTPUEMBI, apudme-
TUYECKUE NEUCTBUsS C PallMOHAJIbHBIMU YHUCJIAMU.

6 HaxonuTh 3HAUEHUS YHUCIIOBBIX BBIPAXKECHUU; MNPUMEHSTH Pa3HO-
oOpa3Hble criocOOBl U NMPHUEMBI BBIYMCIICHHUSI 3HAYCHHUH JPOOHBIX
BBIp)XEHUM, CONEpPIKAIINX OOBIKHOBEHHBIE U JIECATHUYHBIE JpOOH.

6 IlepexouTh OT OTHON (POPMBI 3aITMCH YHCEII K IpyToii (TTpeodpaso-
BBIBATh JIECSITUUHYIO JpOOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO
B JICCSITUYHY0, B YACTHOCTH B OECKOHEYHYO JISCSITUYHYIO APOOb).

6 CpaBHHUBATh M yHOPSIOYUBATH pallMOHAJbHBIC YHCIIA.

6 OKpyrisiTh 4ucia.

6 BBIIIONHATh NPUKUAKY U OLICHKY pe3yJbTaTa BbIUMCIIEHUM, OLIEH-
Ky 3HAa4€HUU YUCJIOBBIX BBIPAXKCHUU.

6 BBITOJIHSTE IEHUCTBUS CO CTCIICHSIMH C HaTypaJIbHBIMH IOKazaTe-
JIAMM.

6 HpI/IMeHSITI) IIPpU3HAKU JCJIUMOCTHU, PA3JIOKCHHUEC HA MHOKHNUTCIIN
HaTypaJIbHbIX YHCCII.

6 Pemathp NPaKTUKO-OPUECHTUPOBAHHBIC 3aJadyu, CBA3aHHBIC C OTHO-
MEHUEM BECINYHUH, IPOIIOPIIHMOHAIIBHOCTHIO BEJIUYHNH, IPOICHTAMU,
HUHTCPHIPECTUPOBATH PE3YyJIbTAaThl PCIICHUA 3a1a4 C y‘léTOM OorpaHu-
'—IGHI/II\/’I, CBSI3aHHBIX CO CBOMCTBaAMHU paccMaTpuBaCMbIX 00BEKTOB.

Anzebpauueckue eblpadceHus

6 MCcnosib30BaTh ajareOpandyecKkyro TEPMHHOJIOTHIO W CUMBOJIHUKY,
[IPUMEHSTH €€ B IPOIEeCcCce OCBOCHHS y4eOHOr0 Marepuasia.

6 Haxonurh 3HaueHusi OYKBEHHBIX BBIP@KECHUU MPH 3aJaHHBIX 3HA-



YEHUSIX NEPEMEHHBIX.

6 BBIMONHATH IpeoOpa3zoBaHMs LIEIOTO BBIPAXKEHUS] B MHOTOYJICH
MIPUBEJICHUEM I10JIOOHBIX ClIaraeMbIX, PaCKPBITHEM CKOOOK.

6 BBINOJMHATH YMHOXKE€HHUE OJTHOUJICHA HAa MHOTOYJIEH U MHOTOYJIEHa
Ha MHOTOYJICH, MPUMEHATH (pOPpMYIIBI KBajipaTa CyMMBI M KBaJpa-
Ta Pa3HOCTH.

6 OCyLIecTBIISITh pa3il0K€HUE MHOIOYJIEHOB HAa MHOMUTEIU C MO-
MOIIIbIO BEIHECEHUS 32 CKOOKH OOIIEro MHOKHUTENS, TPYIITUPOBKHU
cllaraeMbIX, MPUMEHEHUs! (OPMYIT COKPAIIEHHOTO YMHOXXEHUS.

6 IlpuMeHsTH TpeoOpa3oBaHMUsI MHOTOWICHOB JUIsl PEUICHHS pas-
JIMYHBIX 3ajad U3 MaTeMaTHUKH, CMEXXHBIX NPEJIMETOB, U3 peajlb-
HOM HpPaKTHUKHU.

6 crionp30BaTh CBOMCTBA CTENEHEH ¢ HATypaJIbHBIMHU MOKa3aTes-
MU JUIsl IpeoOpa3oBaHusl BHIPaXKCHUIA.

Ypaenenua u nepasencmsea

6 Pemiate JIMHENMHBbIE YpaBHEHHUSI C OJHOU MNEPEMEHHOU, NPUMEHSS
npaBuja ONepexona OT UCXOAHOTO YPaBHEHHsS K PaBHOCUIBHOMY
emy. IIpoBepsTh, SBISIETCS JIM YHUCIO KOPHEM ypaBHEHWUS.

6 IIpumMmeHsTh rpaduyecKkue METOJbl NPU PEUICHUU JIMHESHHBIX
YpPaBHEHHUU U UX CHUCTEM.

6 IlonOupaTe mpuUMepsl Map YHUCEJ, SBISIONINXCS PEIICHUEM JIH-
HEMHOT0 ypaBHEHHUS C NBYMS MEPEMEHHBIMHU.

6 CTpouUTh B KOOPAMHATHON IUIOCKOCTH TpadMK JIMHEHHOTO ypaB-
HEHHUS C JIByMs II€PEMEHHBIMH; IOJIB3YysICh TpaukoM, NIPHUBO-
JUTH TIPUMEPHI pEIICHUs] ypaBHECHHUA.

6 PemaTth cucTteMsbl ABYX JIMHEHHBIX YPABHEHUU C ABYMs IIEPEMEH-
HBIMH, B TOM 4YHcJIe TpadUIeCKH.

6 CocTaBiATh M pemaTh JUHEHHOE ypaBHEHUE MIIM CUCTEMY JIMHEH-
HBIX YpPaBHEHMH IO YCJIOBHIO 3aJlauM, HHTEPIPETUPOBATH B COOT-
BETCTBHUM C KOHTEKCTOM 3aJa4H MOJYyYEHHBIH pEe3yJbTarT.

Koopdunamwt u 2pagpuxu. Pynxuuu

6 M3o00pakaTh Ha KOOPJAMHATHOW MPSMOI TOYKH, COOTBETCTBYIO-
IIye 3aJaHHBIM KOOpJAMHATaM, Jy4d, OTPEe3KH, HMHTEpBajbl; 3a-
IMMCBIBAaTh YHCIIOBBIE MPOMEXYTKH Ha ajareOpandeckoM s3bIKeE.

6 OTMeuaTh B KOOPJIMHATHOW IIJIOCKOCTH TOYKH IO 3a/JIlaHHBIM KO-
opAauHAram; CTpouTh TpaduKd JMHEWHBIX ¢QyHKOHA. CTpouTh
rpadpuk GyHKIHHA Y = [X].

6 OmHCHIBATh C MOMOIIBIO (DYHKIHMH M3BECTHBIC 3aBUCUMOCTH MEX-
Ay BEIWYHUHAMH: CKOPOCTH, BPEMsI, PaCCTOSIHHUE; IIeHAa, KOJINYe-
CTBO, CTOMMOCTb; MPOU3BOJAUTEILHOCTh, BpeMs, 00bEM palOTHI.

6 HaxomuTe 3HaueHne QyHKIINN 11O 3HAYCHUIO e€ apryMeHTa.

6 [Tonumars rpaduyeckuii crocod IpeCcTaBICHUsT U aHajln3a WH-
dbopmanmu; W3BJIEKaTh M HHTEPIPETHPOBATH HHGOPMALHUIO W3
rpamKOB peajbHBIX IIPOIECCOB M 3aBUCUMOCTEH.
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Yucaa u evrvucaeHun

6 lcmonp30BaTh HavyaldbHBIE IIPEACTABICHUS O MHOJXKECTBE JeH-
CTBUTENIBHBIX YHCEJI JJIsI CPAaBHEHUS, OKPYIJIEHUS M BBIUHCIE-
HUH; M300pakaTh NCHCTBUTEIBbHBIC YHCJIAa TOUYKAMH Ha KOOpIH-
HaTHOU NpPsIMOU.

6 IIpuMeHsTh MOHsITHE apU(PMETHIECKOTO KBaJIPaTHOTO KOPHS; Ha-
XOJIUTh KBaJpaTHbIE KOPHH, HCIIOJB3ys NPU HEOOXOAUMOCTH
KaJIbKYJIITOP; BBIMIOJHATE IMpeoOpa3oBaHUs BBIpaXKEHUH, coaep-
JKalllMX KBaJpaTHbIE KOPHM, MCIIOJb3Ysl CBOMCTBA KOpHEM.

6 Mcmonp30BaTh 3alIMCH OOJBIINX U MAJIBIX YHUCEI C ITOMOINBIO JIe-
CSITUYHBIX poOel u crereHei uncia 10.

AnzeOpauueckue eulpadx@ceHusn

6 IIpuMEHSATh TOHSITHE CTCINEHH C ILEeJbIM I[0KAa3aTeJIeM, BBIIOJI-
HTHh NpeoOpa3oBaHUs BBIPAXKCHHUH, COACPIKAIIUX CTCIICHU C Iie-
JIBIM IIOKa3aTeJIeM.

6 BBINONHATE TOXIECTBEHHBIE IPEOOpa30BaHMsI pallMOHAIBHBIX
BBIPQ)KCHUH Ha OCHOBE IPaBHJI JCHCTBUU HAJ MHOTOYWICHAMH W
anrebpandecKUMH JIPOOSIMU.

6 PackimanpiBaTh KBaJIpaTHBINA TPEXUICH HA MHOXKHUTCIIH.

6 IIpumensaTe npeoOpa3zoBaHUsl BBIPAKCSHUM JJIs pELICHUs] pa3yind-
HBIX 3aJa4 U3 MaTeMaTHKH, CMEXHBIX IPEAMETOB, U3 peajibHOMI
MPAaKTUKH.

Ypaeueuwl u HepaseHcmeaa

6 Pemiatp JiMHENHbIE, KBAJIpaTHbIE YPAaBHEHUsI U pallMOHAJIbHBIC
YPaBHEHUSs, CBOASALINECS K HUM, CUCTEMBI ABYX YPABHEHUU C IBY-
M1 IIEPEMEHHBIMHU.

6 IIpoBoauThE IpoOCTEHIINE UCCIECNOBAHUSI YPAaBHEHUMN U CHUCTEM
YpaBHEHUH, B TOM YHCJE C MPUMEHEHHEM TrpaduuecKux Ipes-
craBJieHNH (yCTaHaBJIMBATh, UMEET JIM ypaBHEHHUE WIIM CUCTEMa
YpPaBHEHUHN pEIIeHUs], €CJIU UMEET, TO CKOJBKO, U Ip.).

6 [lepexoauTh OT ciIOBeCHOU (hOPMYJIMPOBKHU 3a7a4M K €& anreOpa-
MYECKON MOJENIN C MOMOIIBIO COCTABJIE€HUs YPaBHEHHUsS WIIU CH-
CTEMBbl YPABHEHUN, HHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEK-
CTOM 3aJa4M NOJIyYEHHBIN pe3yJsbTar.

6 IlpuMeHsATH CBOWMCTBA YHCJIOBBIX HEPABEHCTB IJIsI CPAaBHEHUS,
OLIEHKHM; pellaTh JUHEHHbIE HEPABEHCTBA C OJHON NMEPEMEHHOU u
WX CHCTEMBI; JaBaTh I'pa@HUUECcKyl0 HWIUIIOCTPALIMIO MHOXECTBa
pelieHuii HepaBEHCTBA, CUCTEMbl HEPABEHCTB.

Ddynrxyuu

6 IlloEnMaTh ¥ UCHOAB30BaTh (PYHKIIHOHAIBHBIC MOHATHS U SA3BIK
(TepMUHBI, CHMBOJIMUYECKHE 0003HAUYECHHS); ONPEAEIATh 3HAYCHUE
(GyHKIUH 110 3HAYEHHUIO apryMEHTa; OINpeJessiTh CBOicTBa (PyHK-

ouu 1o e€ rpaduxy. k
K 2



6 CTtpouTh rpadMKHu dIeMeHTApHBIX QYHKOUN BUaa Y = L Y=EX,

y =x3, y = Jx, y = |X]|; onuCHIBATH CBOMCTBA YHCIOBOH (ByHK-
iU 110 e€ rpaduKy.

IIpaxmuxo-opueHmuposaHHbsle 3adavu

Pacno3naBaTh OCHOBHBIC THITBI IPAKTUKO-OPUEHTHPOBAHHBIX 3329 H
METOBI UX PEIICHHS.

[IpuMeHsATh pa3nuyHbIe CIIOCOOBI PEIICHHs 33/1a4, B TOM YHCIIE K 33/1a4aM
MPaKTUYECKOTO COAEPKaHUS.

BrmonaaTs apupmMeTnaeckue JeHCTBHS, cCOYeTast yCTHBIE U TUCHMEHHBIE
IPUEMBL.

CocTaBnsaTh OYKBEHHBIC BHIPAKCHHS U (POPMYJIBI IO YCIOBUSM 3a/1a4.
BrInonHATE pacdéThl IO hopMyIaMm.

OcCymIecTBIATh B BRIpAKEHUAX U (HOPMYJIaX YHACIOBBIE TIOJCTAaHOBKA

Y BBITIOJHSITH COOTBETCTBYIOIIVE BEIYMCIICHIS.

Beipaxats u3 opMyI1 0ZHY EPEMEHHYIO Yepe3 OCTAIbHBIE.

PemiaTe TeKcTOBBIE 3a/1a4X PA3TUUYHBIMU METOJIaMH.

[IpoBoauTh 0TOOP pemreHuit, UCXo I 3 POPMYIUPOBKU 3a4aUH.
BrImonHATE aHaTH3 TUarpaMM, TaOIHIL, TPaPHUKOB.

Haxonuts 3Ha4uecHue, 3a1aHHOe POPMYIIOH, TabauieH, rpaduKoMm,
JIrarpaMmmoi.

9 knacc

YJucaa u sbiiuucaeHus

6 CpaBHHBATh M YINOPSIAOYUBATH PAllMOHAIBHBIE U HUPPAIMOHAIB-
HbIC 4YHCJIa.

6 BeImonHsATe apudmMeTnueckue AEHCTBHUSA C pallMOHAJIBHBIMHU YHC-
JlJaMM, CO4eTasl yCTHbIC U IIMCbMEHHBIEC IIPUEMBI, BBIIIOJIHATH BbI-
YUCJICHUS C UPPALMOHAJIIbHBIMU YHCJIAMMU.

6 HaxonuTh 3Ha4eHUs1 CTEIIEHEN C LEIBIMU MTOKA3aTEeIsIMU U KOP-
HEM; BBIYUCIISITh 3HAUCHUSI YHUCJIOBbIX BbIPAXKEHUM.

6 OKpyrisiTb AE€UCTBUTENbHBIE YHCIIA, BBINOJIHSATH NPUKUAKY pe-
3yabTaTa BBIYMCIEHUM, OLIEHKY UYMCJIOBBIX BBIPA’KEHUM.

Ypasnenua u mepaseHcmea

6 PemaTe nmuHEeWHBIC U KBaJApaTHBIC YPAaBHCHUSI, YPAaBHCHUSI, CBOJS -
muecst K HUM, IIpocTeinimne ApoOHO-paltioHaIbHBIC YPAaBHEHUS.

6 Pemiath cucTeMbl JBYX JIMHEWHBIX YPABHEHUI C JIByMsl MIEPEMEH -
HBIMH U CUCTEMBI JIBYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPaBHCHUC
HE SIBJISIETCS JINHEHWHBIM.

6 PemaTh TEKCTOBBIC 3a7a4uM ajlreOpandecKuM CIOcoOOM C TTOMO-
IIFFO COCTABJICHUS YPaBHCHHS WM CUCTEMBI JIBYX YpaBHCHHH C
ABYMs IEPEMCHHBIMUA.



6 [IpoBOoauTH mpocCTEUIINE HMCCISAOBAaHUS YPAaBHEHUU U CUCTEM
YpaBHCHUN, B TOM YHCJIC C NPUMCHCHUEM TI'paUUSCKUX OpPCH-
cTraBicHUM (yCTaHaBJIMBaTh, UMECT JIM YPABHCHHUC WU CUCTEMa
YpaBHEHHUU pEmIeHUsI, €CIU UMEET, TO CKOJBKO, U TIp.).

6 Peurath n1uHeliHbIe HEpaBEHCTBA, KBaJApaTHbIE HEPABEHCTBA; U30-
OpakaTh pCIICHUEC HEPABCHCTB Ha YHCJIOBOW IPSIMOI, 3alUCHI-
BaTh pEIICHHUE C MOMOIIBIO CHUMBOJOB.

6 PemaTh cucTeMbl JUHEHHBIX HEPABEHCTB, CUCTEMbl HEPAaBEHCTB,
BKJTIOYAIOIHE KBaJApaTHOEC HEPABEHCTBO; M300pakaTh pEIICHHEC
CHUCTEMbl HEPABEHCTB Ha YMCJIOBOW MNpsIMOM, 3alUCHIBATh pelle-
HUE C MOMOIIBIO CUMBOJIOB.

6 VMcronp30BaTh HEPABEHCTBA MPU PEUICHUM PA3JIMUYHBIX 3a7ad.

DPynrxyuu
6 Pacmo3naBath (I)YHKLII/II/I HN3YyYCHHbBIX BHUIAOB. IToka3pIBaThL cxema-
THUYCCKH PACIIOJIOKCHHUE Ha KOOpI[HHaTHOﬁ IINJIOCKOCTHU FpaQJI/IKOB

Gynkuumii Buna: y = kx, y = kx + b, y = f,y:ax2+bx+c,

y=x3y= x/,_y =] X [ B 3aBUCUMOCTH OT 3HaUeHHUH KO>pIunm-

€HTOB; ONUCHIBaTh CBOIcTBa (hYHKIIHH.

6 CTtpouTh M HM300pakaTh cXeMaTHYECKH rpadUKH KBaApaTUIHBIX
(byHKIIMI, ONUCBIBAaTH CBOKWCTBA KBaAPaTUYHBIX (QYHKIHUH IO UX
rpadukam.

6 Pacrio3zHaBaTh KBaJpaTU4HYIO (YHKIHUIO MO (popMyJie, IPUBO-
JUTH TIPUMEPbI KBaJIpaTHYHBIX (QYHKIHNW W3 peajbHOM KU3HH,
(u3ukn, reomMeTpun.

Apudpmemuueckan u zeomempuueckan npozpeccuu

6 PaciozHaBaTh apupMETHICCKYIO0 U T€OMETPUICCKYIO MPOTPECCHU
MIpU pa3HBIX cOOco0ax 3aJaHwus.

6 BBITIOTHSATE BRIYHUCIICHUS C UCIIOJIb30BaHUEM (POPMYJ N-TO YICHA
apu(PMeTHudecKOd W TeOMETPUUYECKOU MPOTPECCHU, CYMMBI Iep-
BbIX Tl YJICHOB.

6 M300pakaTh WICHBI IOCIEAOBATEILHOCTH TOYKAMHU Ha KOOPIU-
HaTHOM IJIOCKOCTH.

6 PemiaTth 3az1auu, CBSI3aHHBIE C YHCJIOBBIMHU I1OCJIEI0BATEIBHOCTSI -
MU, B TOM YHCJIC 3aJIaYH U3 PCaTbHOUN XKU3HU (C UCIOJIb30BAHUEM
KanbKyJIaTOpa, MUPPOBBIX TEXHOJOTHI).



TEMATMYECKOE MNJIAHUPOBAHUE YHEBHOIO KYPCA (MO rOJAM OBYYEHWA)

7 knacc (102 v)

HasBaHue
pasgesa (TeMbl)
(umcs0 yacos)

OcHOBHOE cojepixaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU o6yqa|oumxcn

Yucia ¥ BbIYHC-
JIeHUSsI.
PauuoHa/ibHbIE
qucaa

(25 4)

IlousiTue panmuoOHaJIBHOIO 4ucjia.

Apudmernueckne OeHCTBUS C
palMOHAIBHBIMHA YHCIIaMH.
CpaBHeHue, yHopsiToYrBaHHE

panMoOHAIBHBIX YHCEIL.
CreneHp C HAaTypalbHBIM IIOKa-
3aTelieM.

Pemrtenne OCHOBHBIX 3ajJad Ha
ApoOu, IPOLICHTHI U3 pealbHOU
HPaKTHUKH.

IlpusHaku neIMMoCTH, pas3iio-
JKeHHUsI Ha MHOXHTEJIH HaTy-
PaJBHBIX YHCEN.

PeansHble 3aBucumocTtH. Ilpsi-
Mass U oOpaTHasT MPOIIOPIIHO-
HAJIBHOCTH

CucTeMaTH3MPOBATh U 060ramiaTh 3HAHUA 00 OOBIKHO-
BEHHBIX U JACCSITUYHBIX APOOSX.

CpaBHUBaTh M yNnopsAJ04UBaTh APOGHU, peoOpa3oBbIBas
IpU HEOOXOJTUMOCTH JIECSITUYHBIE APOOH B OOBIKHOBEH-
HbIe, OOBIKHOBEHHBIC B JICCATUYHBIC, B YaCTHOCTH B Oec-
KOHEYHYIO JECSITUIHYIO IPOOb.

IIpuMeHATH pa3HOOGpa3Hble CIOCOGHI M MPUEMBI BbI-
4HucJAeHUs 3HAa4eHMH APOGHBIX BbIpaKeHHMH, conepxka-
IUX OOBIKHOBEHHBIC M JECATUYHBIC IPOOM: 3aMEHSTH
pU HEOOXOAMMOCTH JIECATHYHYIO TPOOb OOBIKHOBEHHOW
1 OOBIKHOBEHHYIO NECATUYHON, MPUBOIUTH BHIPAKEHHE
K ¢opme, Hanboiiee yaOOHOM ISl BBIYUCIICHUH, TTPeos-
pa30BEIBAThH APOOHBIE BRIPAKEHHUs] HA YMHOXXEHHUE U Je-
JICHHWE NTECATUIHBIX NpoOeif K NeHCTBUSIM C HEIBIMH UHC-
JIaMH.

IIpuBOAMTD YMCI0BbIE U GYKBEHHbIE IPUMEPHI CTEICHH
C HATypPaJIBHBIM IIOKa3aTejieM, OOBSICHsISI 3HA4YCHHUs OC-
HOBaHUsI CTETICHHU M TMOKa3aTessl CTENeH!, HaXOQUTh 3Ha-
YeHHs1 cTerneHel Buaa a” (a — nrboe paruoHalIbHOE
9HCIIO, N — HaTypaJIbHOE YHCIIO).

IIoHMMATB CMBICH 3aIUCH OOJBIINX YHUCE C IMTOMOIIBIO
NECATUIHBIX ApoOeii u creneHer yncna 10, IpUMEHATH
HUX B PCAJIbHBIX CUTYaALlUAX.




IIpodowiceHue

HasBaHue
pa3jena (TeMbl) OcHOBHOe cojepKaHue OCHOBHBIE BH/bI JeATeJbHOCTH 00Y4YaloIIUXCs
(umcs0 yacos)

IIpUMEeHSTb PU3HAKUA JIEJIUMOCTHU, Pa3JI0KEHHUs Ha
MHOXUTEIN HATypPaJIbHBIX YHCE.

PemiaThb 3a/la4yM Ha 4YacTH, MPOLCHTHI, HPOIOPIUU, HA
HaxOoXXJIeHHEe ApoOu (MPOIICHTA) OT BEJIMYUHBI U BEIUYH-
HBI 10 ¢€ npodu (MPOIEeHTY), ApoOu (MpOIIeHTa), KOTO-
pBIii cocTaBisieT oAHA BelauuyuHa OT Apyroil. [IpuBoAUTS,
pa36upaTh, OlLleHUBATb pa3jINdHbIC PEIICHUsI, 3alUCH
pCLICHU TEKCTOBBIX 3aj1ad.

Pacno3HaBaTh M OG'BACHATb, ONUPAsCh HA OIpeese-
HUSI, TIPSIMO MPOTIOPIHUOHAIBHBIE U OOPAaTHO MPOIIOPIIH-
OHaJIbHBIE 3aBHUCUMOCTH MEXKIAY BEJIUYHHAMH; IMPHUBO-
AUTHb MPUMEPHI 5TUX 3aBUCUMOCTEH U3 PEaJIbHOTO MHpA,
U3 IPYTUX Yy4eOHBIX MPEIMETOB.

PeniaThb npakTUKO-OPUCHTUPOBAHHBIC 3aJa4l Ha IpooH,
MPOIEHTHI, MIPSIMYIO U OOpaTHYIO MPOIIOPIHUOHAIBHOCTH,

MIPOTIOPIIN U
Anre6panyeckue byksennsbie BbipaxkeHus. Ilepe- OBJ1ageTsh anreOpandyeckoil TEpMUHOJIOTME U CHUMBOJIN-
BBIpaKeHUsA MeHHbIe. JlonmycTumble 3Hayde- KOW, IPUMEHATH e€ B IPoIIecce OCBOCHUS y4eOHOro Ma-
(27 9) HUSI IEpEeMEeHHBIX. DOPMYIJIBI. Tepuana.
TIpeo6GpazoBanne  OyKBEHHBIX HaxoauTh 3HaueHUs] OyKBEHHBIX BBIPKSHUI MpH 3a-
BBIPAKEHHUH, paCKpPBITHE CKOOOK JAHHBIX 3HAUEHHUSIX OyKB; BBIITOJIHSITH BBIYHUCICHUS IO
¥ TIpUBEJEHUE MMOJOOHBIX ciara- bopmymam.
€MBbIX. BBINOJIHATE TIpeoOpa30oBaHUsl I[EJIOr0 BBIPAKEHHUS B
CBoiicTBa CTENEHU C HaATypaylb- MHOTOYJICH MNPHUBEICHUEM II0JOOHBIX CJlaraeMbIX, pac-

HBIM ITOKa3aTCJICM. KPpBITUEM CKOOOK.




MHorounensl. CloXeHHue, BbIUH-
TaHUE, YMHOXXEHHE MHOToIe-
HOB. DopMyibl COKpaI€HHOTO
yMHOKeHus1. Pasznoxenue MHO-
TOYJIEHOB HAa MHO>XHUTEIHU

BBINOJIHATB YMHOXXEHHE OJHOYICHA HAa MHOTOYICH M
MHOTOYJICHA Ha MHOT'OWICH, IPUMEHATb (GOpMyJIbl KBa-
paTa CyMMBI ¥ KBaJpaTa pa3HOCTH.

OCylecTB/IATh Pa3iIoXKEHNEe MHOT'OYJICHOB HAa MHOJKHTE-
M TMyTEM BBIHECEHHSI 3a CKOOKHM OOIIEero MHOXKHUTEIS,
npuMeHeHuss (GOpMyJIBI PAa3HOCTU KBaIpaToB, (OpMyT
COKpamEHHOTO YMHOCHUS.

IIpuMeHATH NpeoOpa3oBaHNE MHOTOWICHOB UIS pelie-
HUS pa3fIMYHBIX 3a/1a4 U3 MaTEMaTHUKH, CMCE)KHBIX Ipei-
METOB, U3 peaJbHOMN MPaKTHKH.

3HAKOMHUTbCSA C UCTOPUEM Pa3BUTHI MaTEMaTHKH

YpaBHeHus
Y HepaBeHCTBa
(20 4)

VYpaBHeHHE, paBUila npeodpa-
30BaHUSI yYpaBHEHUs, paBHO-
CHJIBHOCTBH YPaBHCHUIM.
JIuneitHoe ypaBHEHHE C OJHOU
NEpPEMEHHON, pelleHue JUHEeNn-
HBIX ypaBHeHUM. Pemienue 3agau
C NOMOILBIO YPaBHEHUH.
JIuneiHoe ypaBHEHHE C JABYMs
TMEepeMeHHBIMH W ero rpaduk.
Cucrema JByX JHUHEHHBIX ypaB-
HEHHIl ¢ IByMsI T€pEeMEHHBIMH.
Pemienne cucrtem  ypaBHEHUH
CIIOCOOOM TOJICTAHOBKH M CITOCO-
OOM CIOKEHUsI

PemiaTh nuHeliHOE€ ypaBHEHHE C OJHONW NEPEMEHHOM,
NnpUMeHAs MpaBUJjIa Iepexoaa OT UCXOJIHOTO ypaBHEHUS
K paBHOCHJIBHOMY eMy 6oiee npocroro Buaa. [IpoBepATs,
SIBJIICTCS JI1 KOHKPETHOE YHUCJIO KOPHEM ypaBHEHUS.
MoaGUpaTh NPpUMePHI [ap YHCE, SBISIOLUIUXCS pellle-
HHUEM JIMHEHMHOI0 ypaBHEHHUS C IBYMsI [ICPEMEHHbBIMU.
CTpPOMTB B KOOPAWHATHON MJIIOCKOCTH I'pad UK JIMHEHHO-
ro ypaBHEHHs C JABYMsl IIEPEMEHHBIMU; MOJIb3YysACh I'pa-
(vkoM, IPUBOAUTH IPUMeEPHI pElIeHUs] ypaBHECHUS.
HaxoauTh pelieHHWe cuctembl JABYX JIMHEHHBIX ypaBHeE-
HUN C IByMsI II€PEMEHHBIMU.

CocTaBJiATh U pellaTh ypaBHEHUE WIN CUCTEMY ypaBHeE-
HUU MO YCIOBHIO 3aJadH, HHTEPIPETHPOBATH B COOTBET-
CTBHHM C KOHTEKCTOM 3aJa4d IOJyUeHHBII pe3ysIbTaT

KoopauHatsl
u rpaduKm.
DyHKIMU
(24 4)

Koopaunara Toukn Ha OpsiMOH.
YHucnosele npoMexyTku. Pac-
CTOSIHHE MEXXIY ABYMS TOYKAMHU
KOOPJIMHATHOM TIPSIMOM.

HN306pakaTh Ha KOOPAWHATHOW TIPSIMOW TOYKH, COOT-
BETCTBYIOIIME 3aJaHHBIM KOOpAMHATaM, JIy4H, OTpe3-
KW, WHTEpBaJbl; 3alUChIBAaTh MX Ha ajrebpandecKkoM
SI3BIKE.




IIpodowiceHue

HasBaHue
pasgesa (TeMbl)
(umcs0 yacos)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU 06yqa|oumxcsl

IIpsimoyronbHasi cucrema Koop-
JUHAT Ha MIockocTu. [IpumMepst
rpaduKOB, 3a0aHHBIX GopMyJia-
mu. UreHue rpadUKOB peaiib-
HBIX 3aBUCHUMOCTEMH.

TlonsTue (pynskIIIH. I'paduk
¢yskumn.  CpoiicTBa  (QyHKIHIL.
Jluneitnas ¢ynkmus.  Iloctpoe-

HUE TpaduKa JIUHEHHOU (QyHK-
nuu. ['padux ¢pyHKIMK Yy = [X]

OTMeyaTh B KOOPAMHATHOM NMJIOCKOCTH TOYKH IO 3aJaH-
HBIM KOOpJHMHATaM; CTPOUTH TI'pa)UKH HECIOKHBIX 3a-
BHUCHUMOCTEH, 3a1aHHbIX (OPMYyJIaMH, B TOM YHUCIIE C MO-
MOIIBIO U] POBBIX JIaAOOPATOPHUH.

IIpuMeHATH, U3y4aTh NpPeUMyllecTBa, HHTEepPNpeTHUpo-
BaTh rpaduyeckuii croco0® TIpencTaBIICHUS] W aHAIM3a
pa3HoOOpa3HOH KU3HEHHOW HH(GOpMAIIHH.

OcBaMBaTh NoHsITHE (QYHKIUH, OBJaaeBaTh (PYHKIIHO-
HaJIbHON TEPMHUHOJIOTUEH.

Pacno3HaBaTh nuHelinyo QyHkuuio Yy = kx + b, onu-
ChIBATh ¢€ CBOWCTBAa B 3aBUCUMOCTH OT 3HAYCHUU KOA(D-
¢urnuentos k u b.

CrpouTh rpadMKH JuHEHHOW GYHKINH, (QyHKIUN
Yy = IxI.

Hcnoab30BaTh BUPpPOBbIE pecypchbl sl ITOCTPOCHUS
rpadukoB GYHKIUH U U3YUSHUST UX CBOMCTB.
IIpuBoauTE IpUMEPHI JIMHEHHBIX 3aBUCHMOCTEH B pe-
AIBHBIX MPOIECcCax M SIBJICHUSIX

IloBTOpEeHUue
1 06001 eHue
(6 9)

IToBTOpEeHNE OCHOBHBIX MOHATUN
U METOJO0B Kypca 7 Kiacca, 0000-
LIEHUE 3HAaHUMI

Bbi6UpaTh, NPUMEHATh OLLeHUBATbh CIIOCOGHI CPaBHCHHS
4YHCes, BBIYUCIEHUM, INpeoOpa3oBaHUM BBIPAKEHUM, pe-
IIEHHs] ypaBHEHNH.

OcyuecTBJIATE CAMOKOHTPOJIb BBINOJHIEMBIX J1eHCTBUN
1 CaMOIIPOBEPKY pe3yJbTaTa BBIYMCICHHUM, NpeoOpas3o-
BaHMUU, TOCTPOCHUM.




PemiaThk 3aa4M 13 peaibHON KU3HU, IPUMEHATH MaTe-
MaTU4YeCcKHe 3HaHHUA JUIsl pelieHus 3agad U3 JpyTHux
IpEeIMETOB.

PemaTe TeKCTOBBIE 3aJa4H, CpaBHHBaTh, BbIOHPATh
CIOCOGBI PEIICHUS 3a1a9K

8 knacc (1024+ 344=1364)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE cojepikaHue

OcCHOBHbIE BH/JbI AEATE/IbHOCTU 06y'-lal0].l.ll/lXCH

Yucsa U BbIYHUC-
snenus. Ksaapar-
Hble KOPHH

(15 v)

KBagpaThblii KOpeHb U3 4UCIIA.
TTonsitTne 06 HppanMOHAIIEHOM
qucie. JlecaTuaHbIe TpUOIKe-
HUSI UPPAIIHOHAJIBHBIX YHCEII.
HeiicrBurenbubie uncina. Cpas-
HEeHHE NeHCTBUTEIIHLHBIX YHUCEI.
ApudmMeTndeckuii KBaapaTHBIA
KOPEHb.

VpaBHeHUE BUaa x> = d.
CpoiicTBa apu(PMETHUIECKUX KBa-
npaTHbIX KopHel. [Ipeobpa3osa-
HHE YHUCIIOBBIX BBIpaXEHHUH, CO-
Jep KaIuX KBagpaTHbIE KOPHHA

PopMyIMpPOBATh ONpejesieHue KBagpaTHOTO KOPHS U3
4HCIa, apU(PMETHISCKOT0 KBAJAPATHOTO KOPHSI.
IIpUMeHATh ONepanuio U3BJICUYCHUS KBAJAPATHOTO KOPHS
W3 YHCIIa, MCHOJIb3Yys IIPU HEOOXOOUMOCTH KaJIbKYyJIsI-
TOP.

O1eHUBATH KBAAPATHBIC KOPHH LIEJIBIMH YUCIIAMHU U JIe-
CSITHIHBIMU JIPOOSIMHU.

CpaBHMBATh U YNOPAAOYHUBATH PAlHOHAIBHBIE U Uppa-
IIMOHAIBHBIC YHCJIa, 3allMCaHHbIE C ITOMOIIBIO KBaapart-
HBIX KOpHEH.

HccaeaoBaThb ypaBHEHUE X2 = @, HAXOJUTh TOYHBIE U
npuGmKEHHBIE KOpHU Tipu a > 0.

HccnepaoBaTh CBOMCTBA KBaJIPaTHBIX KOPHEH, MPOBOJIS
YHCIIOBBIE YKCIIEPUMEHTBI C MCIOJIb30BAaHUEM KabKYJIsi-
TOopa (KOMIOBIOTEPA).

Jloka3pIBaTh CBOMCTBA apu(pMETUUYECKHX KBaJPaTHBIX
KOpPHEH; MPUMEHATh UX JUII NpeoOpa3oBaHUsl BbIpa)ke-
HUH.




IIpodowiceHue

HasBanue
pa3jena (TeMbl) OcHOBHOe cojepiKaHHe OCHOBHBIE BH/bI JeATeJbHOCTH 06Y4YalolUXCs
Kypca (4HcjI0 4acoB)

BBINOJIHATh NPeo6pa3oBaHMA BBIPOKCHHUH, Colepika-
WX KBaJpaTHble KOPHU. BbIpaxkaTb NEepeMeHHbIE U3
reoMeTpudYecKux u GU3nIecKux (HopmyIr.

BbIYHUC/IATE 3HAYEHUA BBIPAKEHUM, coAeprKalluxX KBa-
ApaTHBIE KOPHHU, UCHOJIB3YSI MPU HEOOXOIUMOCTH Kajlb-
KYJISATOP.

Hcnosib30BaTh B XOJ€ pEIIEHUs 3a7a4 3JIEMEHTapHbIE
IIpeACTaBJICHUSA, CBA3aHHBIC C HpI/I6J'II/DKéHHLIMI/I 3Ha4dec-
HHUSAMHU BCIIMYHH.

3HAKOMMUTBCS C UCTOPUEN Pa3BUTHS MaTEMaTHKU

Yucsa 1 BbIYHC- CTereHp C LEeNbIM MOKa3aTeJIeM. dopmyIMpoBaTh onpejeseHHe CTCICHH C IIeJIBIM TTOKa-
JeHus. CTeneHb CragnapTHas 3aIlMCh YHCIIa. 3aTeJIeM.
C IeJIbIM MOKas3sa- PasmMmepbl 0OBEKTOB OKpy’Karo- IlpeacTaBAATL 3alMCh OOIBIINX M MaJIbIX YHCEN B CTAH-
TeJjieM mero Mupa (0T 3JIeMEHTapHBIX napTHoM Bujie. CpAaBHUBATB 4ucClia U BEJIMYUHBI, 3aIlU-
(7 9) 9acTHI] O KOCMHUYECKUX OOBEeK- caHHBIE C HcIoJib3oBaHueM crerneHu 10.
TOB), JJINTEIIBHOCThH IIPOLIECCOB B Hcnosib30BaTh 3alMCh YKCE] B CTAHAAPTHOM BHJIE IS
OKpPY>KaroIeM Mupe. BBIPQXXEHUSI pa3MepoOB OOBEKTOB, JIUTEIbHOCTH MPOIIEC-
CBolicTBa CTENEHM C LEIBIM I10- COB B OKPYJKaIOIlIEM MHpE.
KazaTejeM dopmMyupoBaTh, 3allMCHIBATh B CUMBOJIMYeCKOil ¢op-

Me U WIJIIOCTPHMPOBATh NPUMEPAMM CBOWCTBA CTEIICHHU
C LICJBIM MOKa3aTeJIeM.

IIpUMeHATHh CBOWCTBA CTENCHHU Ul MpeoOpa3oBaHUs
BBIpA)KCHHUH, COSPIKAILINX CTEIICHH C 1IeJIbIM IMOKa3aTe-
jieM. BBINOJIHATH AeWCTBUA C YHCIIaMH, 3alINCaHHBIMU B
cTaHJAapTHOM BHE (YMHOXXEHHE, ICJICHHE, BO3BEICHHE
B CTCIICHB)




AnreGpauyeckue

KBagparsbiii Tpéxunen. Pazmno-

Pacnio3HaBaTh KBaJpaTHBIN TPEXUJIEH, YCTAaHABJIMBATh

BbIpaKeHusl. JKeHHEe KBaJpaTHOTO TpEXdieHa BO3MOYKHOCTB €TI0 Pa3JIOKEHHsI Ha MHOXKHUTEJIH.

KBaapaTHbIX Ha MHOXHUTEIN PackysiaAgbIBaTh HA MHOXKUTEJIM KBaJIPAaTHBIH TPEXUWICH

Tpéx4yieH C HEOTPUIATENBHBIM TUCKPUMHUHAHTOM

(54)

Anre6pandeckue AnreOpanueckast Apo6s. Jlomy- 3anuceIBaTh anreOpandeckue BelpakeHus1. HaxoauThb

BbIpa)KeHUs. CTHUMBIE 3HAYCHUsI NePEMEHHBIX, 00J1acTh ONpEeAeICHHUs PALMOHATBHOTO BBIPAKECHUS.

Anre6pauyeckas BXOJAIIUX B anredpandeckue BBINOJ/IHATE YHCIIOBBIE TTOJACTAHOBKH U BBIYMC/IATH 3Ha-

JApo6hb BeIpakeHus. OCHOBHOE CBOMCTBO 4YeHHe IpoOH, B TOM HHUCIIE C IIOMOIIBIO KaJbKYJISITOpA.

(15 4) anreOpandeckoir apodu. Coxkpa- PopMyJIMPOBATh OCHOBHOE CBOWCTBO alireOpandccKoi
ImeHne ApoOei. poOu 1 IPUMEHATH €ro JJs peoOpa3oBaHus IpoOeii.
CrnoxeHne, BBIYUTAHHE, YMHO- BbINOJIHATH AENUCTBUA ¢ alreOpandecKuMu IpOOsSMU.
JKeHHEe W JeJIeHHe aireopande- IIpuMeHsTE TpeoOpa3oBaHMsl BBIPAKESHUHN JUISL PELICHHUS
ckux aApob6ei. IIpeobpazoBanue 3a1a4. BeIpakaTh nepeMeHHbIe u3 Gopmyn (puzude-
BBIp@KEHHUH, COIEp KallluX aire- CKUX, TEOMETPUYECKUX, OIMUCHIBAIOIINX OBITOBBIC CUTYya-
Opaundeckue Apoou ITHH)

YpaBHeHusa KBagparHoe ypaBHeHue. Hemnoui- PacnosHaBaThb KBaJpaTHbIE ypaBHEHMUS.

YU HepaBeHCTBa. HOE KBaJpaTHOE YypaBHEHHE. 3anuceiBaTh (POpPMYyJIy KOpHEH KBaJpaTHOrO YypaBHe-

KBagpaTHbie dopmyna KOpHEH KBaJpaTHOTO HUsI; pelllaTh KBaJpaTHble yPABHEHUsI — IOJIHBIC U He-

ypaBHEHHS ypaBHeHus. Teopema Buera. MOJIHBIE.

(15 v) Peuienue ypaBHeHUH, CBOASIIINX- I[IpoBoAUTH mNpoCTeHIINEe HCCAEAOBAHUSA KBaIPATHBIX

cst K kBaapaTHbIM. [Ipocreiimue
IPpOOHO-paIllMOHANIbHBIE ypaBHE-
HUS.

Pemenune TekCTOBBIX 3a7a4 C I10-
MOIIBIO KBAaJ[paTHBIX yYpaBHESHUH

YpaBHEHUH.

PemiaTh ypaBHEHH s, CBOISIINECS K KBAaPATHBIM, C I10-
MOIIbIO peoOpa3oBaHUM M 3aMEHOM NepeMeHHOM.
Ha6u1104aTh 1 aHAJIM3UPOBATh CBsI3b MEXK/y KOPHSIMU U
K02 UIMEeHTaMH KBaJIPAaTHOTO ypPaBHEHHUSI.
dopmyiupoBaTh TeopeMy Buera, a Takke oOpaTHYIO
TEOpEMY, NPUMCEHATH 3THU TEOPEMBI IS peICHusA
3a/1ad4.




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU o6yqa|0umxcsl

PeliaTh TEKCTOBBIE 3a4a4YH1 alIreOpandecKuM CIIocoOoM:
IIEPEXOTUTh OT CJIOBECHOH (OPMYIHNPOBKH YCIIOBHS 3a-
Jadyu K anre6pa1/1quK0171 MOACIIN HyTéM COCTaBJICHUA
YpaBHCHUs, p€ulaTb COCTaABJICHHOC YPaBHCHHUE, HUHTECP-
NpEeTUPOBATh PE3yJIbTAT.

3HAKOMMUTBCS C UICTOPUEH pa3BUTHUS aIreOphl

YpaBHeHus

Y HepaBeHCTBa.
CucreMsbl ypaBHe-
HUH

(13 9)

JluneiitHoe ypaBHEHHE C JABYMs
NEepeMeHHbIMH, €ero rpadux,
IpUMEpPHI PEIICHHUs] YPAaBHEHUI B
OEeNbIX YHCIaX.

Pemienne cucrem nByx JIUHEN-
HBIX ypaBHEHUH C IByMs Iiepe-
MeHHBIMU. [Ipumepsr penreHus
CUCTEM HEJIHNHEHHBIX ypaBHEHUH
C ABYMsI IIEPEMEHHBIMU.
I'paduueckast umHTEpHpeTaus
YpaBHEHHUS C ABYMsI IIEPEMEHHBI-
MU U CUCTEM ypPaBHEHHUI C IByMs
IepEeMEHHBIMU.

Pemenue TekcTOBBIX 3a7a4 C IO-
MOIIBIO CUCTEM YpaBHEHUU

PacnosHaBaTh JIUHEIHbIC yPaBHEHUs C ABYMs ICPEMEH-
HBIMH.

CTpouTh rpaduKy TUHCHHBIX YpaBHEHHI, B TOM YHCIIEC
MCI0J1b3yA BUPPOBbIE pecypchl.

Passin4yaTh napasisielbHble U IEPECEKAIOIINECs IPsMbIe
110 UX YpaBHCHUSIM.

PemiaTh cucteMsl IBYX JIMHEHHBIX YpaBHEHUH C ABYMs
TIEPEMEHHBIMH TMOJACTAHOBKOI M CIOXKEHUEM.

PemiaThb npocreiilive cuUCTeMbl, B KOTOPBIX OJHO U3
YPaBHEHUM HE SIBISAETCS JIMHEWHBIM.

IpuBoAUTE rpadHuyYecKylo HMHTEepHpeTaALUI0 pEIICHHS
YpaBHEHUs C ABYMsI IEPEMEHHBIMHU U CUCTEM ypaBHEHHI
C IBYyMsI TIEpEeMEHHBIMHU.

PemaTh TeKCTOBbIE 3a4a4H alreOpandeckuM CrocoooM

YpaBHeHus

U HepaBeHCTBa.
HepaBeHnctBa
(12 4)

UwncnoBble HEPABEHCTBA U UX
CBOlCTBa.

HepaBeHCTBO ¢ OJHOII mepeMeH-
HOM. JInHelHbIe HEpaBEHCTBA C

PdopmMyIMpOBaTh CBOMCTBA YHCIIOBBIX HEPABEHCTB, HII-
JIIOCTPUPOBATh UX Ha KOOPAWHATHOW MPsIMON, AOKa3bI-
BaThb areOpanmvdecKu.

IIpyuMeHSATb CBOMCTBA HEPABSHCTB B XO/I€ PEILICHHUS 3a/1a4.




OJHOW NEepEeMEHHON U HUX pelie-
Hue. CucrteMmbl JIMHEHHBIX Hepa-
BEHCTB C OJIHOM NEPEMEHHOW U
HUX pELICHUE.

W3o6pakenne pemieHust JIMHEH-
HOTO HEPaBEHCTBAa M HX CHUCTEM
Ha YHUCJIOBOM NPAMOU

PemaTe nuHeliHble HEpaBEHCTBA C OJHON IEPEMEHHOM,
n300pakaTh pelIeHNe HEpaBEHCTBA Ha YHCIOBOM IIpsi-
MOM.

Pemiatb cucteMbl JUHEHHBIX HEPABEHCTB, M300pakaTh
pelleHuEe CUCTEMBl HEPABEHCTB Ha YUCIOBOU HNpsIMOU

OyHKIMN.
OCHOBHBIE
MOHATHUA
(54)

ITonsitne ¢ynkumn. OO6acTb
OonpeesICHNUs U MHOYKECTBO 3Ha-
geHuil pyakuun. CnocoOsl 3a1a-
HUST QYyHKIIHHA.

I'padux ¢Pysxmuu. CpoiicTBa
GyHKIIMY, UX OTOOpakeHHe Ha
rpaguke

Hcnosb30BaTh (QYyHKIMOHAIBFHYIO TEPMHUHOJIOTHIO H
CHMMBOJIUKY.

BbI4uc/aATh 3HaYeHUs GYyHKUHI, 3aJaHHBIX (GOpMyJIaMU
(npu HEOOXOOMMOCTH HCIIOJB30BaTh KaJbKYJSATOpP); CO-
CTaBJIATH TAGJIMIbI 3HAYEHUH (QyHKIHH.

CTpOMTBb N0 TOYKaM rpapuku GpyHKIuii.

OnuceIBaTh CBOMCTBA (QYHKIUU Ha OCHOBE e& rpaduue-
CKOT'O TPEJCTaBICHHUSI.

Hcnosib30BaTh (yHKINOHATBHYIO TEPMHUHOJIOTUIO H
CHMMBOJIUKY.

HccaepaoBaTh npumepsl rpad@KoOB, OTPAXKAIOIMIMX peajb-
HBIE TIporiecchl U siBiieHus. [IpUBOANTHL MPUMeEPHI MIPo-
LIECCOB U SIBJICHUU C 3aJaHHBIMH CBOMCTBaMU.
Hcnosib30BaTh KOMNBIOTEPHbIE NPOrpaMMBbl IS I10-
cTtpoeHUs rpaduKoB QYHKIUN U U3yUEHUST NX CBOWCTB

OyHKIMH.
YucioBblie
byHKIIMU
(94)

YreHue u noctpoeHue rpaduKoOB
¢ynkuuii. Ilpumepsr rpaduxos
GyHKIMI, OTpa’karolIux peab-
HbIC MPOILECCHI.

DyHKIUH, ONHUCHIBAIOIINE TIPsi-
MyIO U OOpaTHy IpOIOPIHO-
HaJIbHBbIC 3aBHUCHMOCTH, UX I'pa-
¢uku. 'nnepOona.

HaxoauThb c noMoubI0 rpadpukKa QyHKIINN 3HAYCHUE O/1-
HOM M3 paccMaTpUBAEMbIX BEJIWYUH 110 3HAYEHHUIO JIpY-
roM.

B HecnoxHBIX ciydasix BbIpa)kaTb ¢popmMyJsioli 3aBUCH-
MOCTb MEXAYy BCIUYMHAMU.

OnuchIiBaTh XapakTep HU3MCHCHUS OHHOfI BCIIMYUHbBI B
3aBUCHUMOCTH OT U3MCHCHUSA ﬂpyl"Oﬁ.




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/IbHOCTU o6yqaloumxc;1

I'papux ¢yHKOMM Yy = X2

DdyHKUMH Y = X, Y = X3,

Yy = \/?C. Yy = |x]|; rpaduueckoe
pelieHne ypaBHEHUM UM CHUCTEM
YpaBHEHUM

Pacnio3sHaBaThk BHAb u3ydaeMmblx (pyHkouil. Ilokassi-
BaTh CXeMAaTH4YeCKH IO0JIOKEHHE Ha KOOPAMHATHOH IIo-
ckoctu TrpadukoB (QYHKIMHA Buaa: y = Xx°, y = x5,

y =Vx,y = Ixl.

Hcnonb30BaTh (QYHKLMOHA/IbHO-rpaduyeckue mpeja-
CTaBJICHMS TSI PEIICHUS] ¥ UCCICIOBAHMUS YPaBHEHUH U
CUCTEM ypaBHEHHUIL.

IIpuMeHATHh BUPPOBBIE PecypcChl ISl TOCTPOCHHUS Tpa-
pukoB GyHKIMIA

IloBTOpEHMHE
1 0600611 eHue
(6 1)

TToBTOpEHHE OCHOBHBIX MOHSTHIH
M METOJOB KypcoB 7 M 8 KJIaccoB,
o0oOmenne 3HaHUM

Bb16MpaTh, NPUMEHATh, OLeHNUBATh CIIOCOGBI CPaBHEHHUS
qmcesl, BBIYUCICHHH, MpeoOpa3OBaHHil BBIpaXKEHHI, pe-
LIEHUS] YpaBHEHUH.

OcyliecTB/JIATh CAMOKOHTPOJIb BBITIOJHICMBIX JICHCTBHIA
M CaMONPOBEPKY pe3yJsibTaTa BBIYHCIICHHI, Npeodpazo-
BaHUM, NOCTPOECHUH.

PemaTe 3aja4yv U3 peajibHOH *KM3HH, NPUMEHATDb MaTe-
MaTU4YE€CKHEe 3HaHUs JUIsl pelIeHUs 3a7ad M3 JIpyrux
MIPEIMETOB.

PemiaTh TeKCTOBBIE€ 3aja4dM, CpaBHHBATh, BbIGUPATh
CIOCOGBI PEIICHUS 3a1a4n




IIpaKkTHKO-
OpHEeHTHpPOBaHHbIe
3aga4yu(344)

1. [TonsTHE
TEeKCTOBOU 3a/1a4u
ApudmeTuyeckue
3agayd. 14

2.3aga4m Ha
BbIYHMCJIEHHE JJIMHBI,
[JI011aAH1, 00'bEMa.
24

3.3aga4yu Ha
CKOpOCTbH . BpeMs,
paccTosiHue 24

4.IlpoueHTsI B
IIIKOJIE U )KU3HU3Y

5.3a/1a4y Ha CMecH U
CIJIaBbI2Y

6.3aa4yu Ha
KOHKpPETHYI0 paboTy
24

7.3ajayu Ha
COBMECTHY0 paboTy
3y

8.3agauyu Ha
MPOLEHTHI.
HaxoxxgeHue yucia
10 ero MpoLeHTaM.
HaxoxzaeHue

OCHOBHBIE
peuieHus
apudMeTHIEeCKUX  3anad.
Bunapl TEKCTOBBIX 3ajad.

METOIBI

Oransl peureHus
TEKCTOBOM 3a1a4K.
Harnmsgaele o00pa3pl  Kak
CpeICTBO pelieHus

MaTeMaTHYCCKHX 3aj1ad.
PucyHnkn,cxemMsbl, TaOJIHUIIBI,
YepTekKHu, TpaduKH TIpH
pelieHnu 3amad. 3agayu Ha
BBIYHCJICHHE IJIAHBI,
IO AU u o006BbEMa
IIponieHTHl M NPOLIEHTHOE
oTHOomieHHEe. HaxoxageHne
MPOILIEHTOB oT gucia.
Haxoxxnenue yncia 1mo ero
npoueHTaM. [IpouenTHbie

pacueTsl Ha oro.
OcHOBHBIE ITaIbl
perteHus 3amaq Ha
«CMeEeCH»: BBIOOD
HEHU3BECTHBIX, BBIOOD
YHCTOTOBEIIECTBA.

INoBkIlICHHE Y TTOHUYKCHUE
IICHBI TOBapa.

IIpou3BoAUTENBHOCTD

TpyZla M oIjlata TpyJa,
JI0X01 NpEeANPUSITHS.
3agjaun  Ha  JBHKEHHUE
(BpeMs1,CKOPOCTh,PACCTOSH
M€) U 3aBUCHUMOCTb MEXITY
9TMMHU __ BEJIMYMHAMU B

Bbi0upaTh, NpPUMEHNITH, OLEHHBATH CIIOCOOBI CpPaBHEHHS
4yHucell, BBIYNCIICHUH, npeoOpa3zoBaHUM BBIPAYKEHUI,
OIpeNeNsaTh THUIl 3aJad, pPAclO3HABaThb OCHOBHBIE  THUIIBI
NIPaKTUKO-OPUEHTUPOBAHHBIX  3a]ad M METOABl HX
peIICHUs;IPUMEHATh PA3JINIHBIE CIIOCOOBI PEIIeHus 3a7ad, B
TOM 4HCIIe K 3a/ladyaM IIPAKTUYECKOr0 COACPKAHUS.

OcyumecTBJIATHL CaMOKOHTPOJb BBIMOJHIEMBIX IEHCTBUN H
CaMOTIPOBEPKY pe3yJIbTaTa BBIYUCICHHM, MpPeoOpasoBaHMiA,
MTOCTPOCHUI; aHaJIM3 U CHHTE3, CpaBHEHUE, abCTparupoBaHue
U KOHKpETH3aluio, 0000IeHne; pa3BUTHE YMEHHUU IenaTh
WHIYKTUBHBIC BEIBOJBI, IEAYKTUBHBIC PACCYKICHHUS.

Pemrate 3amaunm U3 peanbHOM  JKM3HH, HPUMEHATH
MaTeMaTH4YeCKUe 3HAHWSA Uil pelleHus 3aJad U3 APYrux
NPeAMETOB;UCIIOIb30BaTh  JOMOJHUTEIBHYIO  JHUTEpaTypy;
Y4acTBOBATh B JUCKYCCHHU IIPHU PELICHUHU 3a1a4; 0OPMJISITh
3a7la4 B BUJI€ MIPE3EHTALIMI.

Pematr  TekcTOBBIC 3aja4yi, CpaBHMBATD, BLIﬁPlpaTb
CIOCOObI peuIcHuA 3aJa4u,3alucCbIBaTh KPATKYH 3aluCh U
MOACIb K 3az[aqe;np06ymz[aTl> HHTEPEC K CaMOMY IpouecCy
NOHCKa pCUICHUA 3a1a4.




MPOLEHTHOTO
OTHOIIIeHHU.34

9.3ama4yu Ha
B3BeIlWBaHUsA U
nepeJjiMBaHUA.34

10.2;1eMeHTBI
CTaTUCTUKU.34

11.3agauu Ha
6r0/KeT.34

12.CocTaBieHue
CMETHI
Mpa3iHOBaHUSA
JHAPOXAEHUS. 24

13.'eomeTpusa B
»KU3HU. [IpoekT
«[locTpoiika feTckoi
IJIOIAJKH BO
ZBope»34

14.3amuTa
MPOEKTOB:

1).«ITocTpoiika
JleTCKOM IJIoLaAKH
BO ABOpe»
2).CocraBsieHue
CMeThI
npas3fHOBaHUs AHSA
poxAeHud .24

dpopmynax. 3amaum  Ha

BUIBI pa6ot.IlonsiTne
MIPON3BOIUTEIILHOCTH

TpyIa. 3aBHCHUMOCTH
o0bBeMa BBITIOJTHEHHOU
paGoTHI oT
MPOU3BOIUTEIBHOCTH u

BPEMEHHU €€ BBIITOJIHCHHSI.
3amaun Ha COBMECTHYIO
paoory.




9 knacc (102 v)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaepixKaHnue

OCHOBHBIE BHUAbI AeATEC/IbBHOCTH 06y‘lalOI.l.ll/IXCfl

Yucia U BbIYHC-
JieHus. [leicTBU-
TeJIbHbIE YHCJIA
(949)

PamunonaneHbIC yHCaa, UppaLn-
OHaJIbHBbIC YHNCJIa, KOHCYHBIC U
OCCKOHCYHBIC JCCSATUYHBIC IPO-
O0u. MHOXKECTBO [ICHCTBUTEIIb-
HBIX 4YHCEJI; OCHCTBUTEIbLHBIC
qucjia Kak OEeCKOHEYHBbIE HIecCs-
TUYHBIE ApoOu. BzammHO omHO-
3HAYHOE COOTBETCTBHE MEXKIY
MHO>KECTBOM  JI€HCTBUTEIbHBIX
YHCEeJI I MHOYKECTBOM TOYEK KO-
OPANHATHOM IPSIMOM.
CpaBHEHHE NCUCTBUTEIIBHBIX YH-
cen, apudMeTnIecKre IeHCTBUS
C JIEUCTBUTEIILHBIMU YHCIIAMH.
[MpubnmxEéHHOE 3HAUCHHUE BEITH-
YUHBI, TOYHOCTH MTPUOJIMKEHUS.
Okpyriieaue yucen. [Ipukuaka u
OIICHKa pe3yJbTaTOB BBIYUCIIC-
HUH

PasBuBaTh NpeACTaBJIEHUs] O 4YHClIaX: OT MHOXECTBa
HaTypaJIbHBIX YHCEJl A0 MHOXKECTBAa JAEeHCTBUTEIbHBIX
qucell.

O3HAKOMHUTBCA C BO3MOXXHOCTBIO IIPEJICTABIICHUS J€ii-
CTBUTEJIFHOTO YHCIIa KaK OECKOHEYHOM JIECITUYHOU IPO-
OH, IPUMEHSATb JeCSITUYHbIC TPUOIIMIKEHNSI pallHOHAIb-
HBIX ¥ UPPAIMOHAIBLHBIX YHCEIL.

H306pakaTh IelCTBUTEIILHBIC YHCJIA TOYKAMH KOOPIH-
HATHOU IpsIMOM.

3anucbIBaTh, CPABHUBATh U YNOPALOYUBATH JEHCTBU-
TeJIbHBIC YMCIa.

BBINOJIHATB, coueTasl yCTHbIE U MUCBMEHHbBIEC NPUEMBI,
apudmMeTHUYeCcKHe AENCTBUA C PAMOHAIBHBIMH YHCIIa-
MHU; HAXOAUTB 3HAaUCHUs CTEHEHEH C LieJbIMU IoKa3aTe-
JISIMH ¥ KOpHEH; BBIYMC/IATL 3HAYCHHUS UHUCIIOBBIX BBI-
pa’keHui.

I[Mosy4uTh NpeacTaB/JIe€HUe O 3HAUMMOCTH JCHCTBUTENb-
HBIX YHUCEJI B IPAKTUIECKOH IeATeIbHOCTH YEI0BeKa.
AHanu3upoBaTh M JeJaTh BbIBOABI O TOYHOCTH HPUOIH-
SK€HUSI IEUCTBUTENHRHOTO YHCa IIPU PEIICHUN 3a/1ad.
OKpyrJIsTh ACHCTBUTEIbHBIC YHMCIIA, BBINOJHATHL NPHU-
KHJAKY pe3yJibTara BEIYUCICHUN, OLeHKY 3HAYeHUH drC-
JIOBBIX BBIPAXXCHHUMU.

3HAKOMMUTBCS C UCTOPUEH pa3BUTHI MaTEMaTHKU




Ha3sBanue
pa3gesa (TeMbl)

Kypca (4Hcj10 4acoB)

OcHOBHOE cojepixaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU o6yqaloumxcn

YpaBHenus

U HepaBeHCTBa.
YpaBHenusa

C OJHOM
nepeMeHHOM
(14 v)

JluneitHoe ypaBHeHue. PenieHue
YPaBHEHUH, CBOJSIIIUXCST K JIM-
HEUHBIM.

KBagpatHoe ypaBHenue. Pemre-
HUE ypaBHEHHUIl, CBOISIINXCS
K KBaJpaTHBIM. BHukBaJpaTHBIC
YypaBHEHUSI.

IIpumepsl penieHus: ypaBHEHUM
TpeTbeld U 4YEeTBEPTOU cCTerneHeu
pa3JIoKeHUEM Ha MHOXKUTEIIU.
Pemienne  apoGHO-panmoHab-
HBIX YpPaBHEHUH.

Pemenue TekcToBBIX 3a7a4 anre-
OpanvecKuM METOJIOM

OcBauBaTh, 3allOMUHATh U NPUMEHATh TIpaduyecKue
MeTO/BbI [IPU PEIICHUN YPaBHEHHU N, HEPABEHCTB U UX CH-
CTEM.

Pacno3HaBaTh 11eJible U JIPOOHBIC YPABHEHHSI.

PemaTp JIMHelHbIE M KBaJpaTHbIE€ YPaBHEHMSI, ypaBHe-
HUSI, CBOJSIIIIAECS K HUM, MPOCTEUIIINE APOOHO-pAIIHO-
HAJIbHBIC YPABHCHHUSI.

IpeajiaraTh BO3MOKHBIE CIIOCOOBI pENIEHUsI TEKCTOBBIX
3a/1a4, 06CYK/AATh MX U pellaTh TEKCTOBbIC 3a/1aun pas-
HBIMH CIIOCOOaMHU.

3HAKOMHUTBCSI C UICTOPUEN pa3BUTHS MaTEMaTHKU

YpaBHeHus

U HepaBeHCTBa.
CucreMbl ypaBHe-
HUA

(14 v)

JIuHneitHOe ypaBHEHHUE C JBYMs
NepeMEeHHBIMHA U €ro rpadux.
Cuctema AByX JIMHEWHBIX ypaB-
HEHUH C ABYyMS IEPEMEHHBIMU H
e€ pemenue. Pemnienue cucrem
JIByX ypaBHEHHH, OJTHO U3 KOTO-
pBIX TUHEHHOE, a Apyroe — BTO-
poit creneHu.

I'paduueckass wmHTEpIIpeTanIUs
CUCTEMBbl yPaBHEHHUH C JBYMs
IIepeMEeHHBIMH.

OcBauBaTh 1 NPUMEHATb NPUEMBI PEIICHHS CHUCTEMBI
IBYX JTUHEHHBIX YpaBHEHUH C IByMsl NEPEMEHHBIMHU W
CUCTEMBI JByX YpPaBHEHHIM, B KOTOPBIX OJIHO ypaBHEHHUE
HE SIBIISICTCS] JINMHECHHBIM.

Hcnonb3oBaTh GyHKIMOHAJIBHO-TpadUYSCKUE  MIpeJi-
CTaBJICHUS JIJIs1 pelIeHUsA U MCCIeA0BAHUSA ypaBHCHHUH 1
CHUCTEM.

AHanu3upoBaTh TEKCTHI 3aJa4, pelmiaTh ux aaredpande-
CKHUM CITOCOOOM: MepexOAMTb OT CIIOBECHOH ¢opmyin-
POBKH YCJIOBHSI 3a/1a4M K aJireOpandecKoi MOJIeIIH ITy-
TEM COCTaBJICHHUSI CUCTEMBI ypaBHEHUIl; pelmiaTh COCTaB-




Penrenrie TEKCTOBBIX 3aJ1a4 ajre-
OpandecKkuM crocodbomMm

JICHHYIO CUCTEMY YpaBHEHHUI; HHTEPNPeTHPOBaThb pe-
3yJIbTaT.
3HAKOMUTBCA C UCTOPUEN pa3BUTHS MaTeMaTHUKU

YpaBHenus

Y HepaBeHCTBa.
HepaBencrBa
(16 y4)

YHucnoBble HEpaBEeHCTBA M UX
CBOMCTBA.

JIuneilinble HEepaBEHCTBA C OOHOM
NEepeMEHHON U UX pelIeHHE.
CucreMsbl JIMHEHHBIX HEPABEHCTB
C OJTHOM NMEepEMEHHOM U UX penie-
HHE.

KBangpaTHbie HEepaBeHCTBA U UX
peieHue.

I'papnueckas HHTEpOpeTanus
HEpaBCGHCTB MW CHCTEM Hepa-
BCHCTB C ABYMs IIEPEMEHHBIMU

YuTaTh, 3aIUCbIBaTh, IOHUMAaTh, UHTEPNPEeTUPOBATh
HEPaBEHCTBA; UCIIOJIb30BAaTh CUMBOJIUKY U TEPMUHOJIOTHIO.
BBINOJ/IHATB IIpeoOpa30BaHMsI HEPABECHCTB, UCNOJIb30BaTh
U1 peoOpa3oBaHusl CBOMCTBA YHUCIIOBBIX HEPABCHCTB.
Pacnio3HaBaTh JIMHEeHHbIE U KBaJpaTHbIE HEPABEHCTRBA.
PemaThb juHEeliHbICE HEPABEHCTBA, CUCTEMBbI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbI HEPABEHCTB, BKJIIOYAIOIIUX KBa-
JpaTHOEC HEPABCHCTBO, U peIIaTh UX; 06CYKAATh MOY-
YEHHBIC pPelICHUS.

HN306pakaTh pelieHne HepaBeHCTBAa U CHCTEMBbI Hepa-
BEHCTB Ha YHUCJIOBOW MpPsIMON, 3allMCBIBATH pPEIICHUE C
MOMOIIBFO CHUMBOJIOB.

PeniaThb KBajJpaTHbIC HCPABCHCTBA, UCITOJIL3YsI Ipaduyec-
CKHE MpeJICTaBJICHUSI.

OcBauBaTh U NPUMEHSTb HEPABEHCTBA NPU PEIICHUU
pa3snuYHBIX 3a7a4, B TOM YHCJIE NPaKTUKO-OPHEHTHUPO-
BaHHBIX

dyHKIUU
(16 4)

Kpagparnunas Qyskmms, e€
rpaguk u cpoiicTBa. [lapaGona,
KOOPJIMHATHI BEePIINHBI napabo-
JIBI, OCh CHMMETPHH MapadOoIIb.
CreneHHble QYHKIIUHA C HATY-
paJbHBIMHU NIOKa3aTesIMu 2 U 3,
nx rpadmKH U CBOMCTBA.
I'padpuxu  dyuxouii: y = kx,
k
y:kx+b’ y=- y:axz,
x

y=ad y=Jx y=1xI

Pacno3HaBaThb BUIBI U3yYaeMbIX (YHKIH; WUIJIIOCTPHU-
POBaTh CXeMaTU4eCKH, OOBACHATD PAaCIIOJIOKECHHE Ha
KOOPJAWHATHOW IUIOCKOCTH TrpadukoB (GyHKIUNH BUIa:

y:kx,yzkx+b,y=—k,xy=ax2'y:ax3,

Yy Jx, Y = [X] B 3aBUCHMOCTH OT 3Ha4yeHUH ko3 du-
LIMEHTOB; ONUCHIBATh MX CBOWCTBA.

Pacno3HaBaTh KBa/JIpaTU4YHy0 QyHKIHIO 110 hopmyte.
IIpuBOAUTH NPUMeEPHI KBaIPAaTHYHbBIX 3aBUCUMOCTEH 13
peanbHOMN KHU3HH, (PU3UKH, TCOMETPHH.




IIpodowiceHue

HasBanue
pasgesa (TeMbl)
Kypca (4HcjI0 4acoB)

OcHOBHOE cojepixkaHue

OcHOBHbBIE BH/JbI AeATEe/JIbHOCTU o6yqa|oumxcn

BBIABJAATE 1 060011aTh 0OCOOEHHOCTH rpaduka KBajpa-
THuHOM GyHKuMM Y = ax? + bx + c.

CTpouTh M U306pakaTh cXxeMaTH4eCKH rpaduku KBajpa-
THYHBIX QYHKIUH, 3aJaHHBIX (GOPMYJIaMHu BUAA Y = ax?,
y=ax’+ q,y =alc+ p) y=ax’+ bx + c.
AHa/IM3MpOBaTh M NPUMEHATH CBONCTBA H3YYCHHBIX
GyHKIMA W11 UX [TOCTPOCHUS, B TOM YHCIC C ITOMOIIBIO
IHPPOBBIX PECypcoB

YucsoBble nocjie-
A0BATEJIbHOCTH
(15 )

IlonsiTue wucIOBOH mnocienoBa-
TEJIBHOCTH.

3agaHue  IOCJIEIOBAaTEIbHOCTH
peKyppeHTHOH  dopmyon U
hopmyItoit n-ro unena.
Apudmerndeckasi U TeOMETpH-
yeckasi Tporpeccuu. DopMyJibl
n-ro 4ieHa apudMeTHIESCKOH H
reoMeTpUUYEeCcKOM porpeccui,
CYMMBI TIEPBBIX N YJICHOB.
WN3o0Opaxxenne uieHOB apudme-
TUYECKOH M TIeOMEeTpPHUYECKOM
Mporpeccuii ToYkaMH Ha KOOp-
JTUHATHOM IIJIOCKOCTH.
JIMHEWHBIA M DKCIIOHEHIIHAIb-
HBIA POCT.

CJI0KHBIE NPOLIEHTHI

OcBauBaTh U IPUMEHATb HHICKCHBIE OOO3HAYCHUS,
CTPOUTH pedeBble BbICKAa3bIBAHUSA C HCIOJIB30BAHUEM
TEepMHUHOJIOTHH, CBSI3aHHON C IOHSATHEM IIOCIIEIOBATEIb-
HOCTH.

AHanm3upoBaTh (GopMyily N-ro WieHa MOCJIeI0BATEIb-
HOCTH WJIH PEKYPPEHTHYIO (POPMYITy ¥ BBIYUCIATD WICHBI
IOCJISIOBATEILHOCTEH, 3aJaHHBIX YTUMHU (OPMYJIIaMH.
YcTraHaB/IMBaTh 3aKOHOMEPHOCTb B TIOCTPOCHHH ITOCIIE-
JIOBaTEJIbHOCTH, €CJIM BBIITMCAHBI IIEPBBIE HECKOJIBKO €&
YIICHOB.

Pacno3HaBaTh apupMEeTHYECCKYI0 U T€OMETPUUECKYIO
MPOTPECCUN MPH Pa3HBIX CrIoco0ax 3aJaHusl.

PemaThb 3a7auu ¢ UCHOJIb30BaHUEM (OPMYJI 1-TO YJICHa
apuPMEeTHUIECKONH U T€OMETPHYECKOU MPOrpeccuii, Cym-
MBI IIE€PBBIX n 4JCHOB.

H306pakaTh 4WieHbl MOCIEI0BATSIBHOCTH TOYKAMH Ha
KOOPJIMHATHOW TJIOCKOCTH.




PaccMaTpuBaTh NpHMMephbl NPOLECCOB U ABJIEHUH U3 pe-
QIIFHOM JKW3HH, WUIIOCTPUPYIOIIHE W3MEHEHHE B apud-
METHUYECKON MNpPOrpeccuM, B I€OMETPUUECKOUN Iporpec-
CHU; M300pa’kaTb COOTBETCTBYIOIIHE 3aBHCHMOCTH Tpa-
raecku.

PemiaTe 3aay4yM, cBA3aHHBIE C YUCIOBBIMU ITOCIIENOBA-
TEIBHOCTSIMHU, B TOM YHCJIE 3aJa4d W3 peajbHOW KU3HU
C HCHOJIb30BaHHEM IUPPOBBIX TEXHOJOTHUH (DIEKTPOH-
HBIX TaOJIHL, rpaUIEeCKOT0 KAIBKYJISITOpa U T.II.).
PemraTh 3amaun Ha CIOXKHBIE MPOILEHTHI, B TOM YHCIIE
3aJa4d U3 peaJbHOW MNpakTHKH (C HCIIOJIB30BaHUEM
KaJIbKYJSATOPA).

3HaAKOMMUTBLCA C UCTOPUEHN pa3BUTHS MaTEMaTHUKH

IloBTOpEHME, Yucia U BbIYUCJIE€HUA (3aluch, OnepupoBaTh NOHATUAMM: MHOKECTBO, IOJIMHOXECTBO,
o6o61eHue, CpaBHEHHE, AECHCTBUS C ACHCTBU- oIepanuy HaJl MHOKE€CTBaMH; MCIOJIb30BaTh rpadude-
cUCTeMaTU3auusa TENbHBIMH YHCJIAMH, YHCIOBAsI CKO€ TMpPEACTABIIEHUE MHOYKECTB s OIMCAaHUs peayb-
3HaHU! npsimasi; MPOLEHTbI, OTHOLIE- HBIX MPOIECCOB U SIBJIEHUM, NPU pPENIEHUH 3a]1a4 U3 ApY-
(18 4) HUSI, TPOIIOPIINH; OKpyTIIEHHUE, TUX y4eOHBIX IPEIMETOB.
NpUOJIM)KSHHUE, OICHKA; pelie- AKTya/M3upoBaTh TEPMHHOJIOTHIO U OCHOBHbIE JAeW-
HHE TEKCTOBBIX 3ala4 apudme- CTBHUS, CBA3aHHbIe C 4YHMCJAMM. HaTypaJbHOE YHCIIO,
THYIECKUM CIIOCOOOM) MPOCTOE M COCTAaBHOE 4YHCIA, AEIMMOCTh HaTypalbHBIX

qHceN, MPU3HAKU JISIUMOCTH, IEN0€  YHCIO, MOIYJb
4qncia, OOBIKHOBEHHAs W JIECATHYHAs OpoOMW, CTaHOapT-
HBIA BHUJI YUCIIa, apU(DMETHICCKUN KBaIPATHBIN KOPECHbD.

1 3eck TpeACTaBIEHBI 3JIEMEHTHI COJEPKAHUS Kypca, W3ydaBIIHECS B 5—8 Kjaccax M TpeOyIoNue MOBTOPEHHS,
060061eHus 1 cucremarnsanuy. OOpaiarbCcs KATOMY MaTepHhaly MOYKHO B BHJC aKI[CHTA Ha 3aBEpIIAIOIIEM dTale
H3ydeHHsT Kypca 9 Kilacca WIIM paclpeleisiTh MO COOTBETCTBYIOIIMM TEMAaTHYECKHM pasieilaM, H3yJYaeMbIM B
TeyeHue y4eOGHOro rona.



IIpodowiceHue

HasBanue
pa3jena (TeMbl) OcHOBHOe cojep)KaHHe OCHOBHBIE BH/bI JeATeJbHOCTH 00Y4YaloIIUXcs
Kypca (4HcjI0 4acoB)

BbINOJHATH AefCTBUA, CPABHUBATh U YNOPSAL0YUBATh
Hucliia, nNpeacTaBJIATh YHUCIIa Ha KOOp,HHHaTHOfI HpHMOﬁ,
OKPYIJISITh YHCIIa; BBINMOJHATh NPUKUAKY U OLleHKY pe-
3yJabpTarTra BBIYHCICHHN.

PewmiaTh TEKCTOBBIE 324U apU(PMETHICCKUM CIIOCOOOM.
PemiaTh npakTH4ecKue 3ajadM, coJepiKaliue MpoIeH-
ThI, OOJIM, YaCTH, BBIPpAXKAKOIIHNEC 3aBHUCHUMOCTH! CKO-
pocTh — BpeMsi — pPacCTOsIHHE, IleHa — KOJIHYe-
CTBO — CTOHMMOCTB, 00BEM paboTBl — BpemMsi — IIpO-
U3BOOUTEIBHOCTh TPYyaa.

Pa36upaTsk peaibHbIC )KU3HEHHBIC CUTyalnd, GOpMyJIH-
POBATH UX Ha A3bIKC MAaTCMAaTHUKHU, HAXOAUTDb PCUICHHC,
OpUMEHsISI MaTeMaTUYeCKUui anmnapar, MHTepnpeTupo-
BaTb pe3yJIbTaT

Anreﬁpauqecxne BbIPpaXX€HUuA OlIepI/IpOBaTL NMOHATUAMM: CTCIICHb C LECJIBIM ITOKa3aTe-

(nmpeobOpazoBanne  anrebpamye- 1eM, apu(PpMEeTHUYECKHUU KBaJIpaTHBIM KOpPEHb, MHOTO-
CKHX BBIPQXECHUH, OIYyCTHUMBIC ujeH, anreOpanydeckas 1po0b, TOXKIECTBO.
3HA4YCHU) BBINOJIHATH OCHOBHBIE AEHCTBUA: BBIOIHATH PACUETHI

no ¢opmynam, nmpeoOpa3oBEIBATh MEIbIC, TPOOHO-paIlH-
OHaJIbHBIE BBIPAKEHUSI W BBIPAKEHUsI C KOPHSIMH, pea-
JIM30BbIBATh Pa3JIOKECHHUE MHOI'OYJIEHAa Ha MHOXUTEIM,
B TOM YHCJIE€ C HUCIOJIb30BaHUEM (POpPMyJI pa3HOCTH KBa-
ApaToB M KBaJpaTra CyMMBbI M Pa3HOCTHU; HAXOJMUTbH IO-
IIyCTUMBIE 3HA4YECHUsI MEPEMEHHBIX I IPOOHO-paIro-
HaJIbHBIX BBIPXKEHUN, KOPHEM.




Moge/mMpoBaTh C IIOMOIIbIO (POPMYJT peasbHbIC MPOIEC-
CBI U SIBJICHHS

PyHKIMM (TIOCTPOCHHE, CBOW-
CcTBa M3y4YeHHBIX (YHKLHii; rpa-
(puueckoe pemieHue ypaBHEHHN
U UX CHUCTEM)

OnepupoBaTb NOHATUAMMU. QyHKIHA, TpaduKk QyHK-
VM, Hy U QYHKIIUHM, IPOMEXKYTKH 3HAKOIOCTOSIHCTBA,
MPOMEXKYTKH BO3pacTaHMs, yObIBaHUs, HAMOOJIbIICE U
HanMEHbIIIee 3HAUYCHUsI (PyHKITHH.

AHa/M3upoBaTh, CpaBHMBaTb, OGCYXJAaThb CBOICTBa
(GyHKIHI, CTPOMTB UX TrpaduKH.

OnepupoBaTh NOHATHAMM. MpsiMas PONOPLIHOHAI-
HOCTb, OOpaTHasi NPONOPIMOHAIBHOCTh, JIMHEHHAs
yHKIUMsA, KBagpatuyHas (QyHKOMs, Iapabojia, TUnep-
Ooma.

Hicnosib3oBaTh rpaduKH Uisi ONpEaeiIeHUs] CBOUCTB,
IIPOLIECCOB M 3aBUCUMOCTEH, [l PEeIIeHHs 3a/a4d U3 JIpy-
I'UX y4eOHBIX IPEAMETOB U PCATBLHOM >KU3HHU; MO EJsIH-
POBaTh C NOMOLILIO TpadHKOB peajbHBIC MPOIECCHl U
SIBJICHUSI.

BbipakaTbh pOpMyJIaMHM 3aBUCUMOCTH MEXKIy BEIHYH-
HaMu

ITpu paszpaboTke padouyeil nmporpamMMbl B TEMAaTHYECKOM I[JIAHUPOBAHUHU JIOJKHBI OBITh YYTEHBI BO3MOXK-
HOCTH HMCHOJIBb30BaHMS AJIEKTPOHHBIX (IM(POBBIX) 0Opa30BaTEILHBIX PECYPCOB, SIBISIIOMINXCS y4eOHO-METO-
JIUYECKHUMH MaTepHaliaMu (MYJIbTHUMEIUWHBIE IIPOTPaMMBbI, JIEKTPOHHBIE YUYEOHWKH M 3aJadHUKH, 3JICK-
TPOHHBIE OMOJIMOTEKH, BUPTyaJIbHbIE J1aO0OpATOPUH, UTPOBBIE NMPOrpaMMBbl, KOJJIEKIIMHU HU(POBBIX 00pa3zo-
BaTEJIbHBIX PECYpPCOB), HCIIOJB3yEeMBIMU JUISI OOy4YEeHHsI M BOCIHMTAHUS PA3JIMYHBIX TPYIN TOJIb30BaTeleH,
MPEJICTaBIEHHBIMHU B 3JICKTPOHHOM (IM(POBOM) BHJIE M PeaIN3YIOMIMMHU AUAaKkTHYeckue Bo3MoxxHoctu KT,
coziepKaHue KOTOPBIX COOTBETCTBYET 3aKOHOJATEILCTBY 00 0Opa3oBaHUM.




NMPUMEPHAA PABOYAA NMPOrPAMMA
YYEBHOIO KYPCA «FEOMETPUfA». 7- 9 KJIACCbI

LEAN U3YHEHUA YHEBHOI O KYPCA

«MaTtemMaTuKy y’Ke 3aTéM Yy4YUTh HaJ0, 4YTO OHa YM B IOPSIOK
IIPUBOJUT, — IIMCaAJ BEJIMKUN PYyCCKUU yueHbl Muxaun Bacuibe-
BrY JJomoHOCOB. U B 9TOM COCTOUT O/JHA U3 ABYX IIeJIEl OOyYeHUsI
TE€OMETPHUHN KaK COCTABHOW YaCTH MAaTEMAaTHKH B IIKoje. DTOH Lenn
COOTBETCTBYET JOKa3aTelbHAasl JUHUS NPEINOJaBaHUs T€OMETPHH.
Crienys npeacTaBjIeHHON pabodueld mporpaMme, Ha4MHasi C CEAbMOTO
KJjlacca Ha ypoKaX '€OMETPHHU OOyUaroIHiicsl yIUTCs IPOBOUTH J10-
Ka3aTeJIbHbIE PACCY)KIEHUsI, CTPOUTH JIOTUYECKHUE YMO3aKIIIOUEHUS,
JIO0Ka3bIBaTh HCTUHHBIC YTBEPXXJACHUSA U CTPOUTH KOHTPIIPUMEPHI K
JIO’KHBIM, IPOBOJUTH PACCYXXJICHHUSI «OT INPOTHBHOIO», OTIUYATh
CBOMCTBA OT IPU3HAKOB, (DOPMYINPOBATH OOpATHBIEC YTBEPKIACHUS.
Y4eHuK, OBJIaJeBIINN HCKYCCTBOM paccCyXJaTh, OyJ1eT MPUMEHATHh
€ro u B OKpyxaromieit »xu3Hu. Kak nucan reomerp u nexaror Mrops
®denoposuu lapsIirun, «II0ABMH, HOHUMAIOIMIUMU, YTO TaKOE /10 -
Ka3aTeJbCTBO, TPYJAHO U Jla’ke HEBO3MOKHO MAaHHUIyJIUPOBaTh». I B
5TOM COCTOUT BAXKHOE BOCIHUTATEJIHHOE 3HAYCHHUE HU3YUCHUS reoMe-
TPpHUHU, NPUCYIEE UMEHHO OTEYECTBEHHON MATEMaTHYECKON IIKOJIE.

BmMmecTe ¢ TeM aBTOpBI NPOrpaMMBbl IIPEIOCTEPETAIOT YUUTEIIST OT
HU3JIMIIHEro popMaindMa, 0COOEHHO B OTHOIIEHUW HayaJl U OCHOBA-
Hui reomeTpun. Opanuysckuii marematuk JKan JlbeoHHE MO 3TO-
My MOBOJY BBICKa3zajcs Tak: «UTo KacaeTcsl JeJMKaTHON MpoOiIeMbl
BBEJICHHUSI KaKCHOM», TO MHE Ka)KE€TCsI, YTO Ha MEPBBIX MOPaxX HyX-
HO BOOOIIIE N36eraTh MPOU3HOCUTHL caMO 3TO cJIoBO. C Ipyrou ke
CTOPOHBI, HE CIE€AYyEeT YyIMyCKaTh HU OJHOW BO3MOYHOCTH HaBaTh
OpPUMEpPHI JJOTHYECKUX 3aKII0OYEHUN, KOTOphIe Kyaa B 60abIIel Me-
pe, 94eM mjesi akCHOM, SIBJITIOTCS UCTHUHHBIMH U €IMHCTBEHHBIMU
JABUraTENsIMU MaTEMATHYECKOTO MBIIIIECHUS .

BTopoii 11e1b10 U3yUeHHUsI TEOMETPHUH SIBISICTCSI UCIOJIb30BaHUE
e€ KaKk MHCTPyMEHTa MpPHU PEUICHUH KaK MaTeMaTHYEeCKHUX, TaK U
OpaKkTUYECKUX 3a7a4, BCTPEYAIOUIUXCs B peaJlbHON KU3HU. OKOH-
YUBIIUN KypC T€OMETPHUHU MIKOJIBHHUK JIOJKEH OBITh B COCTOSTHHUH
ompenenuTh TeOMETPUUECKYyI0 (PHUTypy, ONHCATh CIOBAaMH JIaHHBIH
4epTE)kK UM PUCYHOK, HAlTHU IIOIIaAb 3€MEIbHOI0 y4acTKa, pac-
CUUTATh HEOOXOIMMYIO JJINHY OITOBOJIOKOHHOTO KaOeys WiIu Tpe-
Oyemble pa3Mephl rapaka JJisi aBTOMOOUIIS. DTOMY COOTBETCTBYET
BTOpasi, BBIUHCIUTEIbHAsI IUHUS B U3YUEHUHU F'€OMETPUHU B IIKOJIE.
JlaHHass mpakTU4YecKasl JIMHUsS SIBISIETCSI HE MEHEEe BaXKHOU, uem

nepsasi. Emé Ilmaron mpennwuceiBan, 4TtoObl «rpakaane Ilpekpac-
HOI'0 rOpoJila HU B KOEM CJIy4yae HE OCTaBJSIU F€OMETPUIO, BEb HE-
MaJIOBa)XXHO J1a)Ke€ MOO04YHOE €€ MPUMEHEHHE — B BOGHHOM JgeJIe J1a,



BIIPOYEM, U BO BCEX HayKax — JJIs JIy4YIIEro UX YCBOEHHS: Mbl BEIb
3HaeM, Kakas OeCKOHeUHas pa3HHUIla CYIIECTBYET MEXAY UEeIOBEKOM
OPUYACTHBIM K T'€OMETPUH U HENpUYACTHBIM». {151 3TOr0 y4YHuTEHro
PEeKOMEHAyeTCsI MOoa0upaTh 3alayd MPAaKTUUYCCKOrO XapakTepa st
paccMaTpuBaEeMbIX TEM, YUUTh AETEH CTPOUTH MAaTEMAaTUYECKHUE MO-
€I PEalbHBIX >XU3HEHHBIX CUTyalUil, NIPOBOAUTH BBIYHUCJIEHUS U
OIIEHHUBAaTh aJ€KBAaTHOCTH IOJYYEHHOTO pe3yiibTaTta. KpaiiHe Ba)KHO
NOA4YEPKUBATEL CBSI3U I'€OMETPUU C APYTUMH IIpeaAMeTaMU, MOTHUBU-
pOBaTh HCIIONB30BATH OIPEIACICHHUS T'€OMETPHUYECKUX (QUTYp U TI0-
HSTUH, JEMOHCTPUPOBATh MPUMCHCHHUE IMOJYYCHHBIX YMCHUU B (U-
3UKE W TEXHHUKE. DTH CBs3U Haumbojiee sSPKO BUIHBI B TeMax «Bek-
TOpPBDY, « TpUrOHOMETPUUECKUE COOTHOUIEHUS»,«METOI KOOPAUHAT
u «Teopema ITudaropa.

MECTO YYEBHOIO KYPCA B Y4EBHOM [1/IAHE

CornacHo yyeOHOMY MiiaHy B 7—9 kjaccax M3ydaeTcs ydcOHBIH
kypc «['eomeTpus», KOTOPBIH BKIFOYAET CICAYIONINE OCHOBHBIC pa3-
nensl coaepxxanusa: «['eomerpudyeckne GUrypsl B UX CBOMCTBaY,
«/I3MepeHne reoMeTpuUecKnX BEIIMYWH», a Takxke «/lekapToBbI
KOOPJIMHATHI Ha IUIOCKOCTH», «BekTopb», «JIBM)KEHUSI IMIIOCKOCTHY
n «IIpeoOGpazoBaHUs NOJOOU.

V4eOHblil IU1aH NpeaycMaTpuBaeT U3ydeHHe reoMeTpun Ha 6azo-
BOM YpPOBHE, HCXOJS M3 HE MeHee 68 ydeOHBIX YacOB B y4ECOHOM
roay, Bcero 3a Tpu roaa oOydenuss — He MeHee 204 gacos.

COAEPXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHWMA)
7 Knacc

HauanbHble noHsTUS TeoMeTpuU. Touka, npsimasi, OTpe30K, JIyd.
VYroiu. Buasl yrinos. BeprukaibHble U CMEXHBIE YIJIbl. buccekTtpu-
ca yria. Jlomanasi, MHOroyronbHuk. IlapamiensHOCTs U mEepHEHAN -
KYJISIDHOCTH MPSIMBIX.

CummerpudHbie ¢Gurypsl. OCHOBHBIE CBOWCTBAa OCEBOW CHMMeE-
Tpuu. IIpuMepsl CHMMETPHUN B OKPYIKAIOIIEM MHpE.

OCHOBHBIE IIOCTPOCHHSI C NOMOMIBIO IHUPKYJIST U JIMHEHKH.

TpeyroapHuk. BricoTa, MeanaHa, OMCCEKTpHCa, UX CBOMCTBA.
PaBHOOenpeHHBIN U PaBHOCTOPOHHUN TPEyTroJbHUKU. HepaBeHCTBO
TpeyroJabHHUKA.

CBoiicTBa U MpU3HAKH PAaBHOOEAPEHHOTO TpeyroabHUKa. [lpu-
3HAKM PaBEHCTBA TPEYTOJHHUKOB.

CpoiicTBa ¥ IIpU3HAKH HapaJuIeIbHBIX NPSIMBIX. CyMMa yrioB
TpeyroiabHHUKa. BHeNIHUE yIriibl TPEyrojabHUKA.

IIpssmMoyrompHBIN TpeyroadbHUK. CBOMCTBO MEAWAHBI IIPSIMO-
YrOJABHOTO TPEYTrOJdbHHUKA, MPOBEAEHHON K runorenyse. [Ipusnaku
paBeHCTBA NPSIMOYIOJIBHBIX TPEYroJabHUKOB. [IpsiMmoyronbHsIll Tpe-



YTOJILHUK ¢ yriioMm B 30°.

HepasencTBa B reoMeTpun: HEPABEHCTBO TPEyroJIbHUKA, HEepa-
BEHCTBO O JUTMHE JIOMaHOU, TeopeMa O OONbIIeM yTiie U OOJBIIeH
CTOpOHE TpeyTroJbHUKA. [lepneHauKyIsip 1 HaKJIOHHAs.

I'eomerpuueckoe mecto Touek. buccekTpuca yria u cepeauHHbIN
NEePHIEeHIUKY ISP K OTPE3KYy KaK NreOMETPHUYECKUE MECTa TOUEK.

OXpy>XHOCTB U KPYT, XOpJa U JHaMETp, UX cBolicTBa. BzanmHOE
PacIoJIOKEeHHE OKPYXKHOCTH U Npsimoi. KacaTenbHas u cexymas K
OKpy>XXHOCTH. OKpPY’>KHOCTb, BIUCaHHas B yroJ. Bnnucannas u onu-
CaHHAasI OKPY>XHOCTH TPECYTOJILHHUKA.

8 knacc

YetpipExyroapHuku. [lapamnenorpaMmm, €ero npu3Hakyu U CBOM-
crBa. HacTHBIE cilydan IapajijieIorpaMMoB (IIPSIMOYTOJIBHHUK, pOMO,
KBaJpaT), UX IPU3HAKU U cBoMcTBa. Tpamenus, paBHOOOKas Tpa-
neuusi, €€ cBOMCcTBa U NpusHaku. [IpsiMoyroapHas Tpaneuusi.

MeTton  yaBoeHUst ~ MenuaHbl.  lleHTpanpHas ~ CHUMMeETpHUS.

Teopema Paneca u TeopeMa 0 IPONOPLHUOHANBHBIX OTPE3KAX.
Cpennue JIMHUM TPEYTroJdbHUKA U Tpameuuu. LleHTp Macc Tpeyronas-
HUKA.

I[TomoOue TpeyroabHUKOB, kKodddunueHT mogoous. [IpmusHaku mo-
JI00UsI TPEyroJILHUKOB. [IpuMeHeHne mogoousi mpu pemieHuH Ipak-
TUYECKHUX 3ajad.

CaoiicTBa miomasieii reoMmeTpuueckux ¢uryp. @opmynsl Juis
MJIOMIAN TPEyToJIbHUKA, MapajiejiorpaMma, poMOa U Tpaleruu.
OtHomeHue 1UIomanei mogoOHBIX QUryp.

Breraucnenue momaned TpeyroJbHUKOB M MHOTOYTOJBHHKOB Ha
KJIeTyaToi Oymare.

Teopewma IMudaropa. I[lpumerenue Teopemsl [Tudaropa opu pe-
IICHUH MPAKTUYECKUX 3aj1ad.

CuHyc, KOCUHYC, TaHT'€HC OCTPOIO yIJia IMPsIMOYTOJILHOTO Tpey-
rogpHUKa. OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO. TpUronome-
Tpudeckue pyukmu yriaos B 30°, 45° u 60°.

BrincanHbIe ¥ IEHTpadbHBIE YTJIIBI, YTOJ MEXAY KacaTeIbHOU U
XOpAOoH. YTIBI MEXIYy XOp/IaMH U CeKyIIMMHU. BniucanHublie 1 onu-
CaHHbIE UYeTHIPEXYTOJbHUKU. B3amMHOe pacnojoXeHHe IABYyX
okpyxHOcTel. Kacanue okpyxHocTel. O0mue kacaTteiibHbIe K JIByM
OKPY>KHOCTSIM.

9 knacc

Cunyc, kocuHyc, Tanrerc yriioB ot 0 go 180°. OcHOBHOE TpHUTO-
HOMETPUYECKOE TOXAeCTBO. DOpMYIIBI NPUBEIECHUS.

Pemienne tpeyronbHukoB. TeopeMa KOCMHYCOB M T€OpEMaA CHUHY -
coB. PemreHue mpakTHUecKUX 3a7ad C HUCIOJb30BAHUEM TEOPEMBI
KOCHHYCOB U TE€OPEMBI CUHYCOB.

IIpeobpazoBanue nomobdus. [TomoOue COOTBETCTBEHHBIX 3JIEMEH-



TOB.

Teopema 0 IPOU3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O IMPOU3BE/IC-
HUHU OTPE3KOB CEKYIIHX, TECOpEMa O KBaJipaTe KacaTeIIbLHOM.

BexkTop, nimuHa (MOIYJb) BEKTOpa, COHAIIPABICHHBIC BEKTOPHI,
MMPOTHUBOIOJIOKHO HAIPABJIICHHBIC BEKTOPHI, KOJUIMHEAPHOCTHh BCK-
TOPOB, paBEHCTBO BEKTOPOB, OMNEpallMH HAJ BEeKTOpaMH. Pa3ioxke-
HHE BEKTOpa M0 JIBYM HEKOJUIMHeapHbIM BekTopaMm. KoopauHaThl
BekTopa. CkagsipHOE MPOU3BEIACHUEC BEKTOPOB, MPUMCHCHUE IS
HaXO0XXJICHUSI JJIUH U YTJIOB.

JlekapTOBBI KOOPAUHATHI HAa MJIOCKOCTHU. Y PaBHCHHUS OPSIMOUA U
OKPY>XHOCTHU B KOOpJHHATaX, MEPECCUCHUC OKPYKHOCTESH U mpsi-
MbIX. MeTOJI KOOpAUHAT U €ro HPUMEHEHHUE.

[TpaBuwibHBIE MHOTOYrodabHHUKH. J{nuHa OKpy)HOCTH. ['pamycHas
U paJuaHHasi Mepa yIja, BbIYHUCIIEHUE JUITHH YT OKPYKHOCTEH.
[Tnomane kpyra, ceKTopa, CerMeHTa.

JIBMOKEHHsI TUIOCKOCTH W BHYTPEHHHE CUMMETPUH QuUryp
(pnemeHTapHble mnpencTtaBiieHus). IlapamnenbHbiii iepeHoc. IloBo-
poT.

NNAHUPYEMbIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHMA MPUMEPHOM
PABOYEN NPOIPAMMbI KYPCA (MO NOAAM OBYYEHUA)

OcBoenne y4eOHOTO Kypca «I'eoMeTpus» Ha YpOBHE OCHOBHOTO
o0Omiero oopa3oBaHusl JOJHKHO OOECIeYUBATh JOCTHIKCHHUE CIICIYFO-
mux TpeaAMETHBIX O6pa3OBaTeJII)HI)IX PE3YyJIbTAaTOB!

7 Knacc

6 Pacrio3naBaTh M3y4deHHbIE TeOMeTpUUecKue (GpUrypbl, OnpenessTh
UX B3aMMHOE PACIIOJIOKEHHUE, M300pakaTh reoMerpuieckue Qu-
Typbl; BBIINOJIHATH YEPTEXKU MO YCIOBUIO 3anauu. Wsmepsars au-
HEllHbIE U YIJIOBBIE BEJMYUHBL. PemaTe 3agauu Ha BBIYMCIICHUE
JUIAH OTPE3KOB U BEIWYHH YTJOB.

6 Jlenate rpyOyI0o OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIMYHUH NpeIMe-
TOB B peaJibHOW >KWU3HHU, pa3MepoB IPHUPOJHBIX 00BEKTOB. Pa3-
JIMYATh pasMepbl 3TUX OOBEKTOB IO MOPSIAKY BEIMYWHBEL.

6 CTpOUTH YEpPTEXKHU K T'€OMETPHUYECKUM 3aj1adaM.

6 ITonp30BaTbCAd NPHU3HAKAMHU PABEHCTBA TPEYTOJIbHUKOB, HCIOJb-
30BaTh MPU3HAKKW M CBOMCTBAa pPaBHOOEAPEHHBIX TPEYTOJIbHUKOB
IIpYU PCLICHUU 3a1a4.

6 IIpOBOAUTE JIOTHYECKUE PACCYKICHUSI C UCIOJIB30BAHUEM I'eOMeE-
TPUYECKUX TEOPEM.

6 Ilomp3oBaTbCsi MpU3HAKAMHU PaBEHCTBA MPSIMOYTOJBHBIX TpEy-
TOJIBHUKOB, CBOMCTBOM MeJUaHbl, MPOBEAEHHON K THUIIOTEHY3€
MIPsSIMOYIOJIBHOI'O TPEYTOJIbHUKA, B PELIEHUHU T€OMETPUUYECKUX 3a-
Jad.

6 OTIpeniessiTh MapasIeIbHOCTh MPSIMBIX C MTOMOIIBIO yTJIOB, KOTO-
pele obpasyeT ¢ HUMH cekymas. OnpenensiTe NapauIeIbHOCTD



OPsSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSIHUN OT TOUYEK OJHOU mpsi-
MOM J10 TOYEK APYTrov mpsiMOi.

6 PemaTp 3a/1agn Ha KJIeTdaToil Oymare.

6 [IpOBOIUTH BBIYMCICHHS M HAaXOJHUTh YHCIIOBHIC W OYKBCHHBIC
3HAQYEHUsI YIJIOB B I'€OMETPUUYECKUX 3ajJladaxX C HMCIOJIb30BaHUEM
CYMMBI YTJIOB TPEYTOJbHUKOB U MHOTOYTrOJbHUKOB, CBOMCTB
YIJI0B, OOpa30BaHHBIX IIPU MEPECCUCHUM JBYX IapajjieiabHbBIX
OpsIMBIX ceKyllel. Pemare mpakTUyeckue 3aJaud Ha HaxoXIe-
HUE YTJIOB.

6 Bianetrp NMoOHsITUEM T€OMETPUUECKOTO MECTa TOUeK. YMETh ompe-
JIeISITh OMCCEKTPHUCY yTJIa M CePEeIWHHBIA TEPHSHIUKYIISIP K OT-
PE3KYy KaK reoMeTpuYecKHUe MecTa TOYEK.

6 D@OpMyIUPOBaATh ONPENCICHUS OKPYXHOCTH U Kpyra, XOpAbl U
AUaMEeTpa OKPYKHOCTH, IMOJIb30BAaThbCsl MX CBOWCTBaAMHU. Y METh
OPUMEHSTH 3TU CBOICTBa NPHU PELISHUU 3a7ad.

6 BirageTs NOHATHEM OIIMCAaHHOMN OKOJIO TPEYTrOJIbHUKA OKPYKHO-
CTH, yMETh HaxoauTh €& neHtp. Ilonp3oBarecs pakTamMmu 0 TOM,
9TO0 OHMCCEKTPHUCHI YTJIOB TPEYTrOJbHUKA IIEPECEKAIOTCS B OJTHOH
TOYKE, U O TOM, YTO CEPEAUHHBIC IIEPIICHAUKYJISIPbl K CTOPOHAM
TPEYTOJIbHUKA IIEPECEKAIOTCsI B OJJHON TOUYKE.

6 BnageTs MOHATHEM KacaTEJIbHON K OKPY>KHOCTH, HOJIb30BaThCs
TEOPEMOU O NEPHEHAUKYJIIPHOCTU KacaTeJlbHOM U pajuyca, po-
BEAEHHOIO K TOUKE KacaHUs.

6 Ilosp30BaThbCcsl NPOCTEHUIIMMHU I'€OMETPUUYECKUMM HEPaBEHCTBA-
MM, IIOHUMATbh UX NPAKTUYECKUI CMBICII.

6 IIpoBOIUTH OCHOBHBIE I'€OMETPUYECKUE IOCTPOECHUS C MOMOILIBIO
LUPKYJI U JIUHEUKU.

8 knacc

6 Pacmo3HaBaTh OCHOBHBIC BH/bI ‘IeTI)IpéXyFOJ'H)HI/IKOB, X 3JICMCH-
TBI, IOJIB30BAaTHCSI UX CBOMCTBAMH MIPH PEUISHUHU IeOMeTpHYe-
CKHX 3a7ad.

6 [IpuMeHaTh CBOWCTBA TOYKH IEpECceYeHUs] MEIMaH TPEyToJIbHUKA
(ilenTpa Macc) B penieHuH 3ajad.

6 BiageTp moHsiTHEM cpemHEil JIMHUM TPEYyroJIbHHUKA W Tpalleluu,
IIPUMEHATh HUX CBOMCTBaA NPHU PELIEHUHU IEOMETPUUECKHUX 3anad.
ITonb3oBaTtecs Teopemoit Daneca U TEOPEMOU O NPONOPLIUOHAIIB-
HBIX OTpPE3KaX, IPUMEHSTh UX JUISI PEIICHUs TIPaAaKTUYECKUX 3a/1a4.

6 IIpuMeHsITh TIPU3HAKU I1000WSI TPEYTOJLHUKOB B PEUICHUM TI'€O-
METPHYECKHUX 3a7ad.

6 ITonb3oBareest Teopemoi Iludaropa ans pemieHust reomerpude-
CKHUX U IIPAKTHYCCKHUX 3aaayd. CTpOI/ITI) MaTEMAaTHICCKYIO MOACIIb
B IMPAKTHYECKHUX 3ajadax, CaMOCTOATEIbHO NejlaTh 4epTEX U Ha-
XOJUTh COOTBETCTBYIOIINE JJIMHBL.

6 Brajgers MoHATHSIMU CHMHYCa, KOCHHYCa U TaHI€HCa OCTPOro yrja



MPSIMOYTOJILHOTO TpeyroiabHuKa. [lonp30BaThCs dTUMH ITOHSTHS -
MU JJI pelICHUs NPAKTHYSCKHUX 3ajad.

6 Berauciate (pa3iIuyHBIMHE CIOCO0aMH) TUTIOIIAAb TPEYTOJIBHUKA U
IUIOMIAaT MHOTOYTOJNBHBIX (PUryp (IOIB3ysICh, TAe HEOOXOIMMO,
KaJIBKyJITOpOoM). [IpUMeHsITh IOJIydeHHbIE YMEHUs B IpaKkTH4e-
CKHUX 3aJayax.

6 BiageTs MOHSITUSMH BIUCAHHOTO M IIEHTPAIBHOIO YIJla, UCIIOJIb-
30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, yrjax MeXAy xopaamu (ce-
KyIIMMHU) U yIrje MEXJy KacaTeJIbHOW M XOpJOH IPH pELICHHUU
reoMEeTPUYECKUX 3ajad.

6 BirageTrp MOHATHEM ONHCAHHOTO YETBHIPEXYTOJbHUKA, IPUMCHSITH
CBOMCTBa OIMCAHHOTO YETBHIPEXYTOJIbHUKA IPH PELICHUH 3ajad.

6 IIprMeHsITh TOJly4YeHHBIC 3HAaHHUS Ha MPaKTUKE — CTPOUTH MaTe-
MaTHYECKHEe MOJCIH Ul 3aJad pealbHOW JKHU3HU M IPOBOIHUTH
COOTBETCTBYIOIIVE BBIYMCICHUS C IPUMEHEHHUEM NOJI00US U TpU-
roHoMeTpuu (MoJb3ysiCh, T/Ie¢ HEOOXOIUMO, KaJbKYJISITOPOM).

9 knacc

6 3HaTh TPUTOHOMETpPUUYECKHE (PYHKIIMH OCTPHIX YTJIOB, HAXOIUTH
C MX TIOMOIIBIO PA3JIMYHBIC SJIEMEHTHI MPSIMOYTOJBHOTO Tpey-
TrOJIbHUKa («pEelLIeHHE MPsIMOYTOJbHBIX TPEyroJIbHUKOB»). Haxo-
IUTH (C TIOMOIIBIO KAJIBKYJISITOpA) JUIMHBI U yTJbl JUIST HETaOJINd-
HBIX 3HA4YCHUM.

6 ITonp3oBaThcsi GpopmysamMHu NPUBEACHUS W OCHOBHBIM TPHUTOHO-
METPUYECKUM TOXKJIECTBOM JUJIsI HAXOXK/ICHUSI COOTHOIICHUN MeXX-
Iy TPUTOHOMETPHUYECKUMH BEIIMIMHAMM.

6 Mcrionp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXJICHUS
pa3IUYHBIX 3JIEMEHTOB TPEYTOJbHHUKA («PEUICHUE TPEeyroJIbHU-
KOB»), IPUMEHSTh UX MPU PEHICHUH T€OMETPHUYECKHUX 3ajad.

6 Biagers moHsATHSAMH INpeoOpa3oBaHUsI IOJO0US, COOTBETCTBEH-
HBIX JJIEMEHTOB noJ0O0HBIX ¢uryp. I[lonp3oBaTbcst cBolcTBamu
MoA00MST MPOW3BOJIBHBIX (PUTYDP, YMETh BBIUYMCIISITH JJIWHBI U Ha-
XOJIUTh YTJIbl y NOJOOHBIX (uryp. [IpuMeHsTh cCBOWCTBA MOA00MS
B MIPAKTHYECKHUX 3ajiadax. Y METh IPUBOJIUTEH MPUMEPHI MOTOOHBIX
¢huryp B OKpy’karomeM MHUpE.

6 Ilomp30BaThCs TeopeMaMH O HPOU3BEACHUM OTPE3KOB XOPI, O
MNPOU3BEJIECHUMN OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeabHOM.

6 ITonp30BaThCS BEKTOpaMH, HOHUMATh UX T'€OMETPUUECKUNA U Pu-
3U4YECKHUI CMBICH, NPUMEHSITh UX B PELIEHUU I'€OMETPUUECKUX U
dbuznueckux 3anad. IIpuMeHsITH CKaISIpHOE NPOM3BEICHHE BEK-
TOPOB /I HAXOXXJICHUS JJIUH U YTJIOB.

6 ITonp30BaTbCAd METOJOM KOOPIAMHAT Ha IUIOCKOCTH, HPHUMEHSTH
€ro B pEelIeHUN I'eOMETPUUYECKUX U MPaKTUYECKUX 3anad.

6 Braners mOHATUSIMH HOPaBUJIIBHOTO MHOTOYTOJBHUKA, JJIAHBI
OKPY>XHOCTH, JJIUHBI IyTH OKPY>XHOCTH M PaIHaHHOU MEpHI yIiia,



YMETb BBIYUCIISITH IUIOIIAJIbL KpyTra U ero yacTei. I[lpumensite no-
JIydeHHbIe YMEHHUS B IIPAKTUYCSCKUX 3allavyax.

6 Haxoauth ocu (Mau UEHTPHI) CHUMMETpUH (GUTyp, NPUMEHSTH
JIBHOKEHHUST TJIOCKOCTH B MPOCTEUIINX CIIydasiX.

6 IIpuMeHsITh NOJly4YeHHbIC 3HAaHHUS Ha NPaKTHKE — CTPOUTH MaTe-
MaTHYE€CKHEe MOJEIH ISl 3aJad peajibHOW >XU3HU M MHPOBOJUTH
COOTBETCTBYIOIIME BBIYHUCICHHUS C IPUMEHEHUEM IOJA00Us U TPH-
TOHOMETPHUYECKUX (PYHKIUI (TTONB3YSICh, TI€ HEOOXOIUMO, KalTh-
KyJIITOPOM).



TEMATHUYECKOE IINIAHUPOBAHHME YYEBHOI'O KYPCA(IIO I'OJJAM OBYUYEHI )

7 knacc (68 u)

HasBanue
pa3gesia (TeMbl)
Kypca (4Hcj10 4acoB)

OcHOBHOE cojaepiKaHue

OCHOBHBIE BUJBI
AeATeJIbHOCTHU Oﬁy'-lalOI.l.ll/lXCH

IIpocTeimue
reoMeTpuyecKue
durypb1

M UX CBOMCTBA.
H3mepenue
reoMeTpH4ecKHux
BeJINYMH

(14 v)

IIpocrelimme reomerpudeckre o0b-
€KTBI: TOYKH, NpsIMBIC, JIy49d U
YTJIbI, MHOTOYTOJILHUK, JIOMAaHas.
CMeKHBIE U BEpTHUKAIBHBIC YTIIbL.
Pabora c nmpocTedmnmu yepTeskaMH.
HM3mepeHue JIMHEWHBIX U YTIJIOBBIX
BEJINYWH, BBIYHCIICHHUE OTPE3KOB U
YTJIOB.

Ilepumerp u miomans ¢GuUryp, co-
CTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB

PopMy/IMPOBATh OCHOBHBIC MOHATHS WM OINpeaese-
HUs.

PacnosHaBaTh n3y4eHHEIC TeOMETPpHYSCKHE QUTyY-
pPBL, onIpeAesIATh UX B3aMMHOE pPAacCIOJIOKEHUE,
BBINOJIHATB 4epTEX 110 yCIIOBUIO 3a1a9H.
IIpoBOAUTE NpoCTENHIINE MOCTPOSHHUS C TTOMOIIBIO
LUPKYJIS U JIMHEUKU.

I’I3MepﬂTb JIMHEUHBIE U YTJIOBBIE BCJIIMYHHBI I'€O-
METPHUYCCKUX U NMPAKTUICCKUX OOBEKTOB.
OnpeaeaTh «Ha TJa3» pa3Mepbl pealbHBIX 00b-
€KTOB, IPOBOAMTD IrpyOyIO OIIEHKY UX Pa3MepoOB.
PemiaTthb 3aJa4u Ha BBIYUCICHUEC IJIMH OTPE3KOB U
BCJIMYUH YTJIOB.

PemraTe 3agaun Ha B3aNMHOE PACIIOJIOKEHHE T'€0-
METPHYECKHUX (PHUTYP.

IIpoBOAUTE KIacCU(HUKANHNIO YIJIOB, BBIYHUCIATH
JIUHEHHBIE U YIJIOBBIC BCIINYHHBI, IPOBOAUTDb HC-
0o0XoauMBIe HOKa3aTeNbHBIE PacCyXICHUS.
3HAKOMHUTBLCA C UCTOPUEN Pa3BUTHS I'€OMETPUH




IIpodowiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI
AeATeJIbBHOCTHU Oﬁy'-lalOI.l.ll/lXCH

TpeyrojibHUKHA ITonsiTHEe O paBHBIX TPEYTrOJBHUKAX Pacno3HaBaTh napbl paBHBIX TPEYIOJbHUMKOB Ha

(22 y) U MIEPBUYHBIC TIPEACTABICHUS O paB- TOTOBBIX YepTexkax (C yKa3aHHEM IPHU3HAKOB).
HBIX (KOHTPY?HTHBIX) durypax. Tpu BeIBOAUTH ciencTBusi (paBEHCTB COOTBETCTBYIO-
MIPU3HAKa PaBEHCTBA TPEYTOJBHH- IIUX 3JIEMEHTOB) U3 PAaBEHCTB TPEYTOJHHHUKOB.
KOB. PopMy/IMPOBATh OMNpPENECICHUsA: OCTPOYTOJHHOTO,
ITpu3Haky paBeHCTBA MPSIMOYTOJIb- TYHOYTOJBHOTO, MNPSIMOYTOJIBHOTO, PaBHOOEIPEH-
HBIX TpeyrojbHUKOB. CBoiicTBO Me- HOTO, PaBHOCTOPOHHETO TPEYTOJIBHUKOB; OMCCEeK-
JUAHBI MPSIMOYTOJBHOTO TPEYTOJIb- TPUCHI, BBICOTBI, MEIHMaHbl TPEYrOJIbHUKA; cepe-
HHUKA. JOUHHOTO TIEePIEHAUKyIspa OTpe3Ka; NepuMerpa
PaBHOOEIpeHHBIE U PaBHOCTOPOH- TpEyTroJbHUKA.
HUE TpeyrojbHukd. IlpusHaku wu PopMy/IMpPOBaATh CBOWCTBA M TNPU3HAKH paBHOOE-
CBOIicTBa DPaBHOOCAPEHHOIO TpeEy- JIPEHHOTO TPEyTOJIbHUKA.
TrOJIbHUKA. CTpOUTD UepTexy, peliaTh 3a4a4M ¢ TOMOIIBIO Ha-
IIpotuB OosbLIeil CTOPOHBI TpeEy- XOXKJEHUSI PaBHBIX TPEYTrOJbHUKOB.
TOJIbHHUKA JISKUT OONBIIHUIH yTOJI. IIp¥MeHATHb NPU3HAKHA PAaBEHCTBA MPSIMOYTOJIBHBIX
IIpocreiiline HEpaBEeHCTBA B reOMe- TPEyroJIbHUKOB B 3aj/layax.
Tpuu. HepaBeHCTBO TpeyroJibHUKA. Hcnosib3oBaTh 1u(dpoBbIe pecypchl AJIs UCCAeS0-
HepaBencTBO 1OMaHOM. BaHMUSA CBOWCTB M3y4aeMBIX (QUTYD.
ITpAMOYTOIBbHBIN TPEYTOIBHUK C 3HAKOMUTbCS C UICTOPUEM Pa3BUTHSI T€OMETPUU
yriom B 30°.
IlepBble MOHATHS O JOKa3aTeNb-
CTBax B I'€COMETPUHU

INapasienbHbIE ITapamienbHble OpsiMble, UX CBOM- PopMy/IMpPOBaTh NOHATHE NTapaUICIbHbBIX MPsI-

npsiMble, cyMMa
YIJIOB TPEYTOJIbHUKA
(14 4)

ctBa, IlaTeii mocrtynar EBkinna.
Hakpect nexamme, COOTBETCTBEH-
HbIE U OJTHOCTOPOHHHUE yribl (0Opa-

MbIX, HAXOAUTb NPAKTUYECKUE NTPUMEDPHI.
HM3yyaThk cBolicTBa yriioB, oOpa30BaHHBIX IPHU Ie-
pecedyeHnr napajieidbHbIX HPSIMBIX CEKYILEH.




30BaHHBIC NIPU NIEPECEUCHUU Mapai-
JIENTBHBIX MPSIMBIX CEKyIeit).
IIpusHak mnapajuIeJIbHOCTH IPSIMBIX
4yepe3 paBeHCTBO PACCTOSHUU OT TO-
4YEeK OJIHOU NPsMOMN A0 BTOPOM Ipsi-
MOH.

CyMMa yrijioB TpEyrojJbHHUKA U MHO-
rOyrojbHHKA.

Buemrnue yrabsl TpeyrojbHUKa

IIpoBOAUTE AOKa3aTeJbCTBA NapaJUICILHOCTH
JABYX MNPsAMbIX C IIOMOIIIBIO YTJIOB, 06pa30BaHHI>IX
IIpU NEPECEUCHUHU ITUX IPSIMBIX TPETbEH HPAMOIH.
BBIYHC/IATH CyMMY YIJIOB TPEYT'OJIbHUKA U MHOI'O-
YTOoJIbHUKA.

HaXOAl/lTb YUCJIIOBBIC U 6yKBeHHI)Ie 3HaA4YCHUA
YTJIOB B TECOMETPUYICCKHUX 3ajladaX € UCITOJIB30BaHU -
€M TEOPEM O CYMME€ YIJIOB TPEYTOJbHUKA U MHOI'O-
YTOJIbHHUKA.

3HAKOMUTBHCA C UCTOPUEN pa3BUTUS T€OMETPUH

OKpyXHOCTb

U KpYT.
l'eomeTpuyeckue
NMOCTPOEHUsA

(14 4)

OKpy>KHOCTB, XOPAbI U JUAMETPHI,
ux coMctBa. KacarenbHas K OKpyxk-
HocTH. OKpY’>KHOCTB, BIIUCaHHAas B
yroi. [lonsartue o I'MT, npumenenue
B 3aJlayax. buccekrpuca u cepeguH-
HBI NEePHEeHAUKYJSIp KaK Treome-
TPUYECKHUE MECTa TOYEK.
OKpy>XHOCTB, OIIMCaHHAasi OKOJO
TpeyroabHHuKa. Brimcannast B Tpey-
TOJIBHUK OKPYKHOCTb.
IIpocreiiue 3ana4u Ha MOCTPOCHUE

dopmyIMpoBaTh ONpee/IeHUA: OKPYXHOCTHU, XOp-
Abl, nUaMeTpa M KacaTeabHOW K OKpykHocTu. W3-
y4yaThb UX CBOICTBa, NPU3HAKU, CTPOUTb UCPTEXKU.
HccaepgoBaTh, B TOM 4ncie MCNOJIb3ysA BUPpOBLIe
pecypchbl: OKPY>XHOCTb, BIHCAaHHYIO B yTOJ; IIEHTP
OKpY>KHOCTH, BIIUCAHHOM B YroJI; paBEHCTBO OTpPE3-
KOB KacaTeIbHBIX.

HUcnonb3oBaTth Mmetoa ' MT s mokazarenbcTBa
TEOpPEeM O MEePEeCeICHNN ONCCEKTPUC YTIIOB TPEy-
TOJIbHUKA U CEPEIMHHBIX MEePHEeHIUKYIIIPOB K CTO-
poHam TpeyroabHuka ¢ nomoiiso I'MT.
OBJ1aZieBaTh MOHATUSMM BIIMCAHHOI M OMUCAHHOM
OKPY>KHOCTEH TpeyroJjibHUKa, HAXOAUThb [IEHTPbI
3THUX OKPYKHOCTEMH.

PemiaTe ocHOBHEBIC 3aJ4a4YM HA MOCTPOEHHeE: yIIa,
paBHOTO JaHHOMY; CEPEIMHHOIO IIepIEeHAUKYJIsIpa
JAHHOTO OTpe3Ka; IpsIMOI, MpOXOoIsiieil uepes
JaHHYIO TOYKY M NEPIEHIUKYJISIPHONW HaHHOM mpsi-
MOIi; OMCCEKTPUCHI TAaHHOTO YTJia; TPEYyTrOJIbHUKOB
IO Pa3IUYIHBIM DJIEMEHTAaM.

3HAKOMHUTBCS C UCTOPUEH Pa3BUTHS T€OMETPUU




HasBanue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaepixKaHnue

OcHOBHBIE BU/bI
JAeATeJTbHOCTH 00y4aruXCcsa

IloBTOpEHUE, 0606-
nmeHue

3HAHUI

(44)

TToBTOpenne n 000O0IIEHHE OCHOB-
HBIX IOHSTHH M METOJOB Kypca
7 knacca

PemiaTe 3aga4M Ha NMOBTOPEHUE, MILUIIOCTPUPYIO-
IHE CBA3U MEXKAY pPa3JIM4YHbBIMHU 4acTsIMH Kypca

8 knacc (68 u)

HasBanue
paszesa (TeMbl)
Kypca (4Hc/Io 4acoB)

OcHOBHOE coaeprKaHue

OCHOBHBIE BUABI
JAesATeJbHOCTH 00y4aloluXcs

YeThIpEXYyTroJIbHUKUA
(12 4)

ITapannenorpamm, ero rnpu3sHaKd U
cBolicTBa. YacTHBIC ciiydan napasi-
JISJIOrpaMMOB (IpsSIMOYTOJIBHHUK,
poMO, KBazpar), UX NPU3HAKH U
cBoiicTBa. Tpanenus. PaBHoGokast u
IPSIMOYTOJIbHAsI TPaTISIIUH.

VY nBoenue menuanbl. LlenTpanbHas
CHUMMETpHsT

H306pakaTh U HAXOAMTBb Ha YepTeKax UeTBIPEX-
YTOJIBHUKH Pa3HBIX BUIOB U UX DJIEMEHTBHI.
dopmMyIMpOBaTh onpejes/ieHUs: Napauierorpamma,
MpsIMOYTOJIbHUKA, pomOa, KBajpara, Tpamnelnuu,
PaBHOOOKOU Tpamenuu, MPsIMOYTOJILHOW Tparieluu.
Jloka3pIBaTh M HMCNO/b30BaTh NMPHU pelleHHH 3aJa4
MPU3HAKH U CBOWCTBA: MapajuleorpaMma, IpsMo-
YroJibHHKa, pomba, KBajpaTa, TpalelHH, paBHO-
OOKO# Tpamenuu, MpsIMOYTOJBHOUW Tpamnenu.
[IpYMeHATh METOJ, yABOSHHUS MEAUAHBI TPEYTOIb-
HHKA.

Hcnosib30BaTh 11u(pOBBIE PECyPChI I UCCIIE10-
BaHUS CBOMCTB M3ydaeMBIX (puryp.

3HAKOMUTbCS C UICTOPUEM pa3BUTHSI T€OMETPHUHU




Teopema daneca
U TeopeMa O Hpo-
NOPIUOHATBHBIX
oTpe3Kax, NoJ06-
HbIEe TPEyTroJbHUKHA
(15 4)

Teopema dasieca u Teopema O IMpPo-
MOPLUUOHAIBHBIX OTpPE3Kax.
Cpenssist  JUHHUSI TPEyTOJbHHUKA.
Tpaneuus, e€ cpenHsist JIUHUS.
ITIponnopuinoHanbHbIE OTPE3KH, IIO-
CTpOEHHE 4YeTBEPTOro MPOMOPLHO-
HaJIbHOI'O OTpE3Ka.

CBoiicTBa IIEHTpa Macc B TPEYrojb-
HHUKE.

ITonoGHBIE  TpeyroJbHHKH. Tpu
MpU3HAKa MOXO00HS TPEyrOoJIbHUKOB.
IIpakTHueckoe MpuMeHeHne

IIpOoBOAUTE MOCTPOEHMS C ITOMOIIBIO IUPKYIST U
JIMHENKHU C HUCHOoJIb30BaHHUE TeopeMbl daseca u Te-
OpeMBI O MPOMOPLUHUOHANBHBIX OTPE3KaX, CTPOUTH
9eTBEPTHIA IIPOIOPIIHOHAIIBHEIA OTPE30K.
IIpoBOAUTE AOKAa3aTeJAbCTBO TOrO, YTO MEIHAHBI
TPEyTroJbHUKA IIEPECEKaIOTCsI B OJTHOU TOUKe, U Ha-
XOAHUTDb CBSI3b C IIEHTPOM Macc, HAXOAUThb OTHOIIIE-
HHE, B KOTOPOM MEIUAaHbI JeIsTCsl TOYKOM UX mepe-
CCUCHUS.

HaxoauThk 1oJ00HBIE TPEYTOJBHHUKH Ha TOTOBBIX
JepTekax ¢ yKa3aHHEM COOTBETCTBYIOIIHUX MPU3HA-
KOB ITOJ00HS.

PemaTe 3a/layM Ha MOJ00HBIE TPEYTOIBHUKH C TIO-
MOILBIO CaMOCTOSITEJIBHOIO IMOCTPOCHUS UepTexKeH
1 HaXOXXAEHHS MOJOOHBIX TPEYTOJIbLHUKOB.
IIpoBOAUTE AOKa3aTeJbCTBA C HCIOIb30BaHUEM
IIPU3HAKOB TOJA00MS.

JlokasbIBaTh TPH IIPU3HAKA OJ00US TPEYTOJIbHU-
KOB.

IIpUMeHATh TOJydeHHBIE 3HAHUS IPH PEIICHUU
FeOMETPUYECKUX M MPaKTUYECKUX 3ajad.
3HAKOMMUTBHCA C UCTOPUEN pa3BUTUS T€OMETPUH

[Maomaamb.
HaxoxxaeHue
mwiomaaen
TPeyroJibHUKOB

U MHOT'OYTOJIbHBIX
Juryp. [Lnomagu
noAo0GHBIX Guryp
(14 4)

[lonsitne 00 oOmIE#t Teopuu mIIO-
aau.

DopmyJibl MU IIOIAANd TPEYTrojlb-
HUKa, napajuiesorpamma. OTHoIIe-
HUE IUTONIaZieli TPEYyroJbHHUKOB C
OOIIIMM OCHOBaHHWEM WM OOILIeH
BBICOTOM.

OBJj1afieBaTh NEPBUYHBIMU NpeACTaBJIeHUAMHU 00
oOmreit Teopun 1UTomanu (Mepsl), pOpMyIMpPOBATH
CBOWCTBa IUIOIIAJM, BBUICHATH  MX  HArJSIIHBIN
CMBICII.

BbIBOAUTE (HOPMYJIBI IUIOMIAAH Mapajuieorpamma,
TPEeyroJabHHUKA, Tpaneuuu U3 (GopmMysbl MIIOIIAIN
OpsIMOYTOJILHUKA (KBaJIpaTa).




IIpodowiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI
AeATeJIbBHOCTHU 06yqa|oumxc;1

Breraucnenue 1romaned  CIOKHBIX
¢uryp depe3 pazOWcHUE HaA YacTH U
JIOCTPOCHHUE.

ITlnomtaau duryp Ha KieT4aToi Oy-
Mmare.

ITmomanu monoOHBIX ¢uryp. BeI-
YUCIIEHUE IUIoIaae. 3agauyum ¢
MPaKTUYCCKUM COJiepKaHueM. Pe-
IMIEHWE 3a7a4 C IIOMOIIBIO METOoda
BCIIOMOT'aTEIbHOM IIOIIAIHN

BBIBOAUTE (hOPMYITBI TUTOMIATN BEITYKIIOTO YETBIPEX-
YTOJIBHUKA 94€PE3 JUaroHaii U YroJjl MeXay HUMU.
HaxoauTth muontanu Guryp, n300pakEHHBIX Ha
KJIeT4aTOi Oymare, UCHOJIb30BaTh pa3OucHUE Ha
YacTH U JIOCTPOCHHUE.

Pa3GupaTh nmpuMepbl HCHOJIB30BaHUS BCIOMOTA-
TEJIbHOM IUIOIIAAN JJIsI PElIeHUs] T€OMETPUUYECKUX
3a7ad.

HaxoauTp miomaau mogo0HBIX QUTYDP.
BbluucaaTb TIomaan pasiindHbIX MHOT'OYTOJIBHBIX
¢uryp.

PemaTh 3asga4m Ha I0ma b ¢ IPAKTUYECKUM CO-
AeprKaHUuEM

Teopema [Indaropa
Y HayaJia
TPUTOHOMETPHUH
(10 4)

Teopema [Mudaropa, e€ mokazaresb-
cTBO U npuMmeHeHnne. OOpaTHas Teo-
pema IMudaropa.

OmpeneneHne TPUrOHOMETPUUECKUX
(yHKIHH OCcTpOTOo yria, TpPUrOHOME-
TPUUIECKHE COOTHOIISCHHUS B MPSIMO-
YroJIbHOM TpeyroJjibHuke. OCHOBHOE
TPUTOHOMETPHUUIECKOE TOXKIECTBO.
CooTHOMIEHUST MEXTy CTOPOHAMH B
NpsAMOYTOJIBHBIX TPEYTOJIbHHUKaX C
yraamu B 45° u 45°; 30° u 60°

Joxka3bIiBaTh Teopemy lludaropa, MCnoab30BaTh
eé B TIPAaKTHYCCKUX BBIYUCIICHUAX.
DOopMy/IMPOBATh OINpPEACICHUS] TPUTOHOMETpUYE-
ckuX (QYHKIOHI OCTPOTO yTia, HPOBEPATh UX KOp-
PEKTHOCTD.

BLIBOAI/IT]: TPUTOHOMETPHUUICCKUE COOTHOIIICHUS B
OpsAMOYTIOJIbHOM TPEYTOJIbHUKE.

HccnepoBaTh COOTHOUIGHUS MEXAY CTOPOHAaMH B
OpsIMOYTOJIBHBIX TPEYTrOJbHUKAaX C yriiamMu B 45° u
45°; 30° u 60°.

Hcnosb3oBaTh GopMysibl HNPUBEASHUS U OCHOBHOE
TPUTOHOMETPUICCKOEC TOKACCTBO IJI HAXOXKACHUSA




COOTHOIICHUI MEXAy TPUTOHOMETPUIECKUMU (PyHK-
OUSAMHU Pa3JINIHBIX OCTPBIX YTJIOB.

IIp¥MeHATH IOJy4YeHHbIE 3HAHUSI U YMEHUS NpPU
PCUHICHUHN INMPAKTUYCCKUX 3a1a4.

3HAKOMMUTBLCA C UCTOPUEH Pa3BUTHUI I'€OMETPUU

Yribel B OKpy>KHO-
cTU. BnnucaHHble

M ONMCAHHbIE
4eThIpexXyroJbHUKU.
KacaTreibHbie

K OKPY>KHOCTH.
KacaHue oKpy>HO-
crei

(13 4)

BrnincanHble U LIEHTpaJbHBIE YTIIBI,
YToJI MEXAY KacaTeJIbHON U XOPAOH.
Yriael MeXIy XOpAaMH U CEKyIIH-
MH.

BrnicanHuble 1 ONIMCaHHBIE YETBIPEX-
YIOJIbHUKH, UX IIPU3HAKHA U CBOM-
ctBa. [IpuMeHeHue 3TUX CBOMCTB
IpU pElICHUN I€OMETPUYECKUX 3a-
aag.

B3aumHoe  pacrnosiokeHue — ABYX
okpyxHocTel. Kacanue okpy’kHO-
creit

PopMy/IMPOBATh OCHOBHBIC ONPEACICHUS, CBI3aH-
HBIE C yIJIaMH B KpyTe (BIIMCAHHBII yToJ, ICH-
TpaJIbHBIA YTOJI).

HaXOAI/ITb BIIMCAaHHBIC YI'JIbI, OIIMPpAOIINECS HA O~
HY OyTy, BBIYHUCJIATD YIJIbI C IOMOINBIO TEOPEMBL O
BIIMCAHHBIX YyTJaX, TCOPEMblI O BIIMCAHHOM 4YCTbI-
PEXYTrOJIBHUKE, TEOPEMBI O LIECHTPAJILHOM YTJIE.
HccaneaoBaTb, B TOM YHCIE C TTOMOIIBIO uI/I(prBblx
pecypcoB, BIHCAHHBIE M ONHUCAHHBIE YETBIPEX-
YIrOJIbHUKH, BBIBOAUTDb UX CBOMCTBA U IIPU3HAKH.
Hcnosib30BaTh 3TU CBOMCTBA U NIPU3HAKU MPU pe-
II€HMUH 3a7a49

IloBTOpEHME, 0606-
nmeHue

3HAHUU

(4 49)

IToBTOpEHNE OCHOBHBIX HNOHSITHUN U
METOJIOB KypcOB 7/ M 8 KIIaccoB,
o0oOmeHne 3HaHUM

PemraTte 3aja4¥ Ha MOBTOPEHHE, WILTIOCTPUPYIO-
IIUE CBSI3U MEXIAY Pa3IMIHBIMHU YacTIMH Kypca




9 knacc (68 u)

HasBanue
pasaesa (TeMbl)
Kypca (4Hc/io 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BHU/bI
AeATEe/IbHOCTHU 06y‘lalou_mxcs{

TpuroHometpus.
TeopeMsl KocHHY-
COB M CHHYCOB.
PelieHne TpeyroJb-
HHUKOB

(16 4)

OmpeneneHne TPUTOHOMETPUIECKUX
¢yukmumit yrmos or 0° mo 180°.
KocuHnyc u cuHyc NpsiMmoro u Tymnoro
yrina. Teopema xocuuycoB. (O600-
miéHHas) TeopeMa CHUHYCOB (C paau-
YCOM OITMCaHHOM OKpy>kHOcTH). Ha-
XO’KJEHHE IJIMH CTOPOH U BEJIMUUH
YIJIOB TPEYTOJBLHHUKOB.

dopmyra mIomanu TPEyroIbHUKA
gepe3 JIBE CTOPOHBI M yroji MEXIy
HuMHU. DopMyTa IUIOIIATN YEThI-
pEXYyTOoJIbHUKA Yepe3 ero JuaroHaliu
U YyTOJI MEXTy HUMH.
[IpakTHyeckoe IPUMEHEHHE JOKa-
3aHHBIX T€OpEeM

dopmMyMpoBaTh oIpeJesieHUs] TPUTOHOMETpHUe-
CKUX (PYHKIMN TYTBIX U MPSMBIX YTJIOB.
BBIBOJAUTE TeOpEeMY KOCHHYCOB U TEOPEMY CHHYCOB
(c pagnycoMm ONMHUCaHHOW OKPY>KHOCTH).

PemiaThb TpeyrojgbHUKH.

PemraTep npakTuyeckue 3agadu, CBOJSIIINECS K Ha-
XOKIAECHHUIO PA3INYHBIX JIEMEHTOB TPEYTOJIbHUKA

IIpeoGpa3oBaHue
nogo6us. Merpuue-
CKHe COOTHOILIEeHMS
B OKPY>KHOCTH

(10 v)

INonsaTne o mpeoOGpa3oBaHUU IOAO-
Oowust.

COOTBETCTBEHHBIE AJIEMEHTHI 110100-
HBIX GUryp.

Teopema 0 MPOU3BEACHUHU OTPE3KOB
XOpJ, TeopemMa O MPOU3BEIACHUN OT-
PE3KOB CeKyIInx, TeopemMa O KBa-
apare kacarenbHOU. [Ipumenenue B
pemIIeHnn TeOMeTPUIECKNX 3a/1ad

OcBauBaTh NOHATHE TMpeoOpa3oBaHUs MMOJOOHS.
HccnenoBaTh OTHOIIECHUE JIMHEWHBIX DJIEMEHTOB
¢uryp npu npeodpazoBanuu nonodus. Haxoaute
MpUMeEpHI MOJA00HsI B OKpY KaloIeH IeiCTBUTEINb-
HOCTH.

BBIBOAUTB METpUYESCKUE COOTHOLICHUSI MEX/Y OT-
PE3KaMHU XOpA, CEKYLINUX U KaCcaTCJIbHBIX C UCIIOJIb-
30BaHHEM BIUCAHHBIX YTJIOB W TMOJOOHBIX Tpey-
TOJIBHUKOB.




Pemrats TeOMETPUYICCKHUEC 3aavdUu U 3aJa4u U3 pe-
aJIbHOM >KHU3HU C HCIIOJIb30BaHUEM HO,Z[OGHBIX TpEe-
YTrOJIBHUKOB

BekTophl
(12 4)

OmpeneneHne BEKTOPOB, CIOXKEHUE
U Pa3HOCTh BEKTOPOB, YMHOXXEHUE
BEKTOpa Ha YHCIIO.

Du3ndecKuii M TIeOMETPUYECKUIl
CMBICJI BEKTOPOB.

Paznoxxenne BekTopa mo AByM He-
KOJUIMHeapHbIM BekTopaM. Koopau-
HaTbl BEKTOpa.

CKasipHOE€ TIPOU3BEICHHUE BEKTO-
pOB, €r0 IPUMEHEHUE TSI HAXO0XK/Ie-
HUS JUIMH U YTJIOB.

Pemenne 3aay ¢ moMOIbIO BEKTO-
poB.

IIpuMeHeHne BEKTOPOB I pelle-
HUS 3a/1a9 KHHEMaTHUKU U MEXaHH-
KH

Hcno/sib30BaTh BEKTOPHI KaK HaIlpaBIIEHHBIE OTPE3-
KU, MCCJIeA0BATh I€OMETPUUYCCKUN (IepeMelIeHUE)
U pu3mIecKuil (Cruira) CMBICIIBI BEKTOPOB.

3HaTh onpeje/IeHUs: CyMMBbI U Pa3HOCTU BEKTOPOB,
YMHOYKEHUsS BEKTOpa Ha YUCJIO, UCCAEeL0BaTh reo-
METPHUYCCKUN U (PU3HUYECKUII CMBICIIBI dTUX OIlepa-
AN,

PemraTe reomeTputueckue 3agaun C UCIOJIB30BAHU-
€M BEKTOPOB.

PackysiagbiBaTh BEKTOp MO JIByM HEKOJUJIMHEApPHBIM
BEKTOpaM.

Hcnos1p30BaTh CKaIsIPHOE MPOU3BEIACHHUE BEKTO-
pOB, BBIBOJMTb €I0 OCHOBHBIE CBOICTBA.
BBI4uC/IATE CyMMY, pa3HOCTb U CKaJISIPHOE IPOU3-
BeJleHHE BEKTOPOB B KOOPJAMHATAX.

IIp¥MeHATH cKalsipHOE MPON3BEICHUE JIISI HAXO0XK-
JIeHUs JJIUH U YTJIOB

JlekapToBbI KOOpAM-
HaTbl Ha MJIOCKOCTH
(9 4)

JlekapTOBBI KOOpAUHATHI TOYEK Ha
IIJIOCKOCTH.

VYpaBHeHHE NpsAMOi. YTIIOBOH KOd(d-
¢UIMeHT, TaHT'e€HC yrIJja HaKJIOHA,
napajajiejibHbIe U MEePIEHAUKYJIISIp-
HbI€ MPsIMBbIE.

YpaBHeHue okpyxHOCcTU. Haxoxae-
HHE KOOPJAUHAT TOYEK IIepEeCcCeUCHMs
OKPY>KHOCTHU U TIPSIMOM.

OcBauBaTh NOHATHE IIPIMOYTOJBHON CUCTEMBI KO-
OpAWHAT, AEKAPTOBBIX KOOPJMHAT TOUYKH.
BbIBOAUTE ypaBHEHHE NPSIMOI U OKPY’>KHOCTH. BBbI-
AeJIATh IOJHBIN KBaApaT AJIsl HAXOXXIEHUS LIEHTpa
" paanyca OKPY>KHOCTH IO €€ ypaBHEHHUIO.
PemaTh 3aja4mM Ha HaxXOXXJIEHUE TOUEK Mepecede-
HUS IPSIMBIX U OKPYXKHOCTEH C MOMOIIBIO METOoJa
KOOpJUHAT.




IIpodowiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE coaepiKaHue

OCHOBHBIE BUJBI
AeATeJIbBHOCTHU Oﬁy'-lalOI.l.ll/lXCH

Meroa KOOpAUHAT HNPU PELICHUU
reoMeTPUYECKUX 3a1ad.
Hcnons3oBaHne MeTosa KOOPAUHAT
B MPaKTUYECKUX 3ajadax

Hcnosib30BaTh CBOICTBa yriaoBoro kosdduuneHta
OpsiMOM MpU pEIIeHUuH 3adad, IJIsl ONpenelIeHUs
PacCHoJIOKEHHUsT TIPSIMOM.

IIp¥MMeHATh KOOPAWHATHI MPH PEIICHUU T'€OMETPHU-
YEeCKHUX W IPAaKTHYSCKHUX 3alad, JUIST IIOCTPOCHUS
MaTEeMaTUYECKUX MOJENeH pealbHbIX 3a1ad («me-
TOJT KOOPJIMHAT).

ITos1b30BaTBLCA [UTSI TOCTPOCHUSI U HUCCIIEAOBAaHUN
U pOBBIMU PECYpPCaMH.

3HAKOMMUTBLCA C UCTOPUEHN Pa3BUTHI T'€OMETPUH

I[IpaBu/IbHBIE
MHOT'OYTO0JIbHUKH.
JI/IMHA OKPY>KHOCTH
Y IUVIOIAaAb Kpyra.
BreruuciieHue 1J10-
majgen

(84)

ITpaBusibHBIC MHOT'OYT'OJIbHUKU,
BBIYHUCIICHUE UX DJIEeMEHTOB. Uucio
T W JJIMHA OKPY>XHOCTHU. J[nnHa my-
T OKpY’XHOCTH. PamuanHass mepa
yria.

[lmomane Kpyra M €ro 3JIE€MEHTOB
(cexkTopa u cermMeHTta). Beruncienue
mwiomaneii (Guryp, BKIFOYAOIIIAX
2JIEMEHTHI KpyTa

dopMy/IMPOBATH OIpECIICHNUE PaBUIBHBIX MHO-
rOyTroJIbHUKOB, HAXOAMTh HX 3JICMEHTHI.
IMonb30BaThCA TMOHATHEM JUIMHBI OKPY>XHOCTH,
BBEIEHHBIM C ITOMOIIBIO ITPABUIIBHBIX MHOTOYTOJIb-
HHUKOB, ONIpeJeJIATh YHCIO T, JUIMHY JyTd U pajii-
aHHYIO Mepy yria.

IIpoBOoAUTH NEepexo], OT paJuaHHON MepHI yria K
rpajycHOM U HA0OOPOT.

OnpepensaThb momags Kpyra.

BeiBOoAUTE GOpPMyJIbI (B IpajyCHOW M paaraHHOMN
Mepe) Ul JUIMH OyT, IUloliajaeil CeKTOPOB U Cer-
MEHTOB.

BbIYMCAATH 1wiomaan Guryp, BKIFOYAIOIIUX dJIe-
MEHTBI OKPYKHOCTHU (KpyTa).

HaxoauTh ruiomany B 3aja4ax peajbHOW KU3HU




ABI/I)KEHI/IH IJIOCKO-
CTH
(64)

IToHsiTHE O ABMXKEHUH MIIOCKOCTH.
[TapannenbHBIN EpEeHOC, TIOBOPOT U
cummMeTpust. OcH U IEHTPhI CHMMe-
TPHUU.

IIpocreliine NpUMEHEHUS B pelie-
HHUU 3a1a4

Pa36upaTe npuMepsl, WUTIOCTPUPYOIIHE TTOHSTHS
JBIDKEHUS, IEHTPOB U OCEH CUMMETPHH.
PopMy/IMPOBATH ONpPECICHUS MapaJUIeILHOIO IIe-
peHoca, TTIoBOpOTa U OCEBOM cUMMETpHUH. BBIBOAUTDH
HUX CBOMCTBA, HAXOAUTh HEIOJBU)KHBIE TOUKH.
HaxoauTh HEeHTPbI 1 OCU CUMMETPHUMN NPOCTENLINX
¢uryp.

[IpyuMeHATh napajuleIbHBIA IIEPEHOC U CUMMeE-
TPHUIO MPHU PEIIEeHUHU T'eOMETPHUYECKHX 3azad (pas-
OHpaTh IPHUMEpPBHI).

HcnoJib30BaTh 11 IIOCTPOCHUS U UCCIEIOBaHUM
U poOBBIC PECypPCHI

IloBTOpEeHue, 0606-
HieHue, CUCTEMaTHu-
3a1us 3HAaHU?2

(7 4)

IloBTOpE€HNE OCHOBHBIX TOHSITHH U
METOJIOB KypcoB 7—9 kiraccoB, 0600-
IIEHUE U CHUCTEeMaTH3alus 3HaHUH.
IIpocreiimue reomeTpudeckue Gu-
rypsl U ux cpolictBa. Mzmepenue
TE€OMETPUUECKUX BEIIMIMH.
TpeyronbHUKH.

IMTapanmenpHbIC ¥ NEPICHANUKYISIP-
HBIE TIPsIMBIC.

OKpy>XHOCTB U KpyT. ['eomerpnue-
CKHE NOCTPOCHMUsI. YTJIIbl B OKPYIK-
HOCTH. BrimcaHHbIe M ONMCaHHBIE
OKPY>KHOCTH MHOTOYTOJIbHHUKOB.

OnepupoBaTh NMOHATHUAMHU: ¢urypa, TOuka, MIpsi-
Masi, yroJi, MHOTOYTOJIbHUK, PaBHOOCIPEHHBIA U
PaBHOCTOPOHHHMH TPEYTOJbHUKH, IMPSIMOYTOJbHBIN
TPEYTOJbHUK, MeJauaHa, OUCCEKTpHCa U BBICOTA
TPEYToJbHUKA, TapajuieJorpaMm, pomO, MpsiMo-
YTOJIBHUK, KBaJIpaT, TPAIEeLMsl; OKPY>KHOCTh, Kaca-
TeJIbHAS; PaBEHCTBO U 1M0J1001e GUTYp, TPEYyTroiab-
HHUKOB; MMapajuIeIbHOCTh U MEPIICHIUKYJISIPHOCTH
OPSIMBIX, YTOJ MEX/Jy MNPSMBIMHA, CHMMETPHS OT-
HOCHUTEJIBHO TOYKH W MNPSIMOW; JJINHA, PACCTOSTHUE,
BEJIMYMHA yTJIa, TUIOIIAb, IIEPUMETP.

Hcnoab3oBaTh GOPMYJIbI: IEpUMETPa M IUIOMIAIH
MHOTOYTOJIBHHUKOB, JUIMHBI OKPY>KHOCTH M ILIOIIA-

2 3/1ech MpEJCTABJIEHbl 3JIEMEHTHI COJIEPKAHMS Kypca, U3ydaBIIMecs B 5—8 Kiaccax M TpeOyIolIMe MOBTOPEHHMS,
0000meHus u cucteMarusanni. O0pamaTbCcss KITOMY MaTepHally MOXKHO B BH/E aKIIeHTa Ha 3aBEpIIAOIEeM dTare
H3ydeHUsT Kypca 9 Kilacca WIM pacHpeleisiTh MO COOTBETCTBYIOIIMM TEMAaTHYECKHM pasieilaM, H3yJYaeMbIM B
TeyeHue y4eOGHOro rona.



IIpoodoiceHue

HasBanue
pa3gesia (TeMbl)
Kypca (4Hcj0 4acoB)

OcHOBHOE cojaepiKaHue

OCHOBHBIE BUJBI
AeATeJIbBHOCTHU 06yqa|oumxc;1

ITpsimast 1 OKPY>KHOCTB.
YeThIpEéXxyroapHuUKU. BrincanHuslie u
OTIMCaHHbBIE YETHIPEXYTOJILHUKH.
Teopema Iludaropa u Hayana Tpu-
roHomMeTpuu. Pemenue oOmux Tpe-
YTOJIbHUKOB.

IIpaBuIbHBIE MHOTOYTOJIBHUKH.
IIpeoOpa3oBanus miockocTH. JBu-
xeHus. [logobue. CummeTpusi.
ITnomanes. Beluuciaenue riomane.
IMnomanu mogo0HBIX GUTYP.
JlexapTOBBI KOOPAWHATHI HA IO~
CKOCTH.

BekTtopsl Ha miockocTu

M Kpyra, o0bpéMa MpsIMOYTOJILHOTO IapajiIeIeIn-
nesa.

OnepupoBaTh NOHATUAMM: NIPSIMOYTOJIBHAS CHUCTE-
Ma KOOpauHar, BCKTOp; HCIIOJIB30BATb 3THU IIOHA-
TUA I OPEACTaBJICHUA JaHHBIX W PEIICHUS 3a-
a4y, B TOM YHCJIE U3 APYTHX YYEOHBIX MPEIMETOB.
Pemathb 3a4a4YM Ha IIOBTOPCHHUEC OCHOBHBIX ITOHA-
TUM, WUIIOCTPALMIO CBsA3eH MEXAy pa3IudHbIMU
JacTsIMH Kypca. BbIGHMpPATh MeTOJ Ul perieHUs!
3a/1a4H.

PewmiaTh 3aa4M U3 IMOBCEIHECBHOMN JKU3HHU

ITpu paszpaboTke padoueii nmporpaMMbl B TEMaTHYECKOM IIJIAHUPOBAHHUHU JIOJKHBI OBITh YYTEHBI BO3MOX -
HOCTH HMCHOJIb30BaHMS AJICKTPOHHBIX (IU(PPOBBIX) 00pa30BaTEIILHBIX PECYPCOB, SIBIISIFOIIMXCS Y4€OHO-METO-
JIUYECKUMH MaTepHallaMu (MyJIbTUMEIUWHBIE IIPOTPaMMBbI, JIEKTPOHHBIE YUYEOHWKH M 3aJadHUKH, DJICK-
TPOHHBIE OMOJINOTEKH, BUPTyaJIbHBIE J1aOOpaTOPUH, UTPOBBIE MPOrpaMMBbl, KOJJIEKIUH HUQPPOBBIX 00paszo-
BaTENBHBIX PECYpPCOB), MCIOJB3YEMBIMH JJIsI OOYyYCHHS M BOCHHUTAHHUSA PA3INYHBIX TPYIN ITOJIb30BaTElICH,
IpPEACTABICHHBIMHU B JIEKTPOHHOM (IIU(PPOBOM) BHJIC U PEATHU3YIOIINMHA IUAaKTHUecKHue Bo3MoxkHocT KT,
coJiep>)KaHue KOTOPBIX COOTBETCTBYET 3aKOHOJIATEIILCTBY 00 0Opa3oBaHUH.



NMPUMEPHAA PABOYAA NMPOrPAMMA

YYEBHOI0 KYPCA «BEPOATHOCTb U CTATUCTUKA».
7- 9 KJIACCbI

LE/IN U3YHEHUA YHEBHOIO KYPCA

B coBpemenHom nmu¢gpoBoM MUpE BEPOSITHOCTh U CTATUCTHKA IIPH-
oOpeTatoT BCE OOJIBIIYIO 3HAYUMOCTh, KaK C TOYKH 3PEHUS MPAKTH-
YEeCKHX MPUIIOKEHUH, TaK U UX POJIM B 00pa3oBaHUM, HEOOXOIUMOM
Ka)XJIOMy YeJIoBeKy. Bo3pacrtaeT uncio npodeccuii, mpu oOBIaICHUT
KOTOpBIMH TpeOyercst Xxopouiass 0a3oBasi IOATOTOBKa B oOiacTu
BEPOSITHOCTH M CTAaTUCTHKH, Takas IOJArOTOBKAa Ba)kHaA I IIPO-
JIOJDKEHUsT 00pa3oBaHWsI M UL YCIICHIHOW mpodeccHoHaIbHOU
Kapbephl.

Kak7iplii 4esloBeK ITOCTOSIHHO TNPUHHUMACT pPEIICHUsS Ha OCHOBE
MMEIOIIUXCSl Y HEro NaHHBIX. A JUIsi OOOCHOBAHHOTO MPUHSTHS pe-
IICHUSI B YCJOBHSAX HEJOCTAaTKa WM H30bITKa WHOOpPMAIMUA HEOO0-
XOJAWMO B TOM 4YHCJIE XOpOomo chOPMHPOBAHHOE BEPOSITHOCTHOE M
CTATUCTUYECKOE MBIIIJICHHE.

MMeHHO mOATOMY OCTPO BCTajla HEOOXOIUMOCTh C(OOPMUPOBATH Y
oOydaromuxcsi (GyHKIMOHAIBHYIO T'PAMOTHOCTH, BKJIIOYAIONIIYIO B
ce0sl B Ka4eCcTBE HEOThEMJIEMOW COCTABJISIIOIIEH YMEHHE BOCIPUHU -
MaTh M KPUTHYECKU aHAJIU3UPOBATh WHGOOPMAILMIO, IPEICTABIICH-
HYI0O B Pa3MYHBIX (OpMax, MOHUMATh BEPOSITHOCTHBIN XapakTep
MHOTHX PEAIBHBIX IPOIECCOB M 3aBUCHMOCTEH, IMPOU3BOIUTH IPO-
cTeliine BEpOSITHOCTHbIE pacu€Thl. 3HAKOMCTBO C OCHOBHBIMH
NMpUHIAIIAMHU cOopa, aHaIM3a U NMPEJACTABICHNS TaHHBIX U3 Pa3iind-
HBIX cdep )KU3HHU 00ImIecTBa U rocyIapcTBa MpruodIaeT 00yJarommnx-
csl K OOIIECTBEHHBIM MHTEpecaM. 3ydeHne oCHOB KOMOWHATOPHUKH
pa3BUBaeT HABBIKM OpraHM3allMy Iepedopa W 1ojacyéra 4yucia Ba-
PHAHTOB, B TOM YHCJIe, B NMPUKJIAJIHBIX 3ajJadax. 3HAKOMCTBO C OC-
HOBaMHu TeopuH rpadoB co3na€rt mareMaTudeckuii pyHmamMeHT 1Jis
(popmupoBaHus komMneTeHUHMH B o0jacTu MHPOpPMATUKH U LUDPO-
BBIX TeXHOJOTHH. [ToMHMO 3TOro, mpu M3y4eHUH CTAaTHUCTHUKHU U BE-
pOSITHOCTH 00OTaIAalOTCsl MPEACTABICHUS y4YallUuXCs O COBPEMEH-
HOW KapTHHE MHpa M METOJax ero HccieloBaHus, (GopMupyercs
IIOHUMaHHUE POJIM CTATUCTUKH KaK MCTOYHUKA COUMAIBLHO 3HAYMMOU
nH(pOpPMAIIMM MU 3aKJIAJBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIIIJIE-
HUSI.

B cOOTBETCTBMHM C JaHHBIMU LEISIMA B CTPYKTYpE€ HPOrpamMMbl
y4eOHOTO Kypca «BeposTHOCTH M CTAaTHUCTHUKA» OCHOBHOW IIKOJIBI

BBIJEJIEHBl CIEAYIOIIUE CONEPKATEIbHO-METOAUUECKUE JIMHUU:
«IIpencraBiieHUe HAaHHBIX M OIlMcCaTelbHasi CTaTUCTUKa»; «BeposT-
HOCTBbY»; «DJIEMEHThl KOMOHMHATOPUKNY»; «BBeleHne B TEOpHUIO Tpa-



dos».

Conepxanue nunHuu «IIpeacraBieHue MaHHBIX U ONHUcATEIbHAas
CTAaTUCTUKA» CIY)KUT OCHOBOW Juisi ()OPMHPOBAHUSI HaBBIKOB pado-
Tel ¢ WHPOPMaUHMEH: OT YTEHUsS M HHTEpIpeTanuu HWHGOPMAaLHH,
MpeJCTaBJICHHOW B TabiMIlax, Ha auarpaMmax M rpadukax o cbo-
pa, ONpeAcTaBIICHUs] U aHaJM3a JaHHBIX C HCHOJIb30BaHUEM CTaTU-
CTUUECKHNX XapaKTEPHUCTUK CPEIHUX M paccenBaHus. PadoTas ¢ man-
HBIMH, OOydaroIuecsl y4aTcsl CAUThIBATh U MHTEPIPETUPOBATH JAH-
HBIE, BBIIBUraTh, apryMEHTHUPOBATh M KPUTHUKOBAThH MpOCTEHIIHNE
TUIIOTE3bI, PAa3MBIILIITh Hajd (aKTOPAMH, BBI3BIBAIOIIUMH H3MCEH-
9UBOCTh, W OIICHMBATh HNX BIHMSHHE HA PACCMAaTPHUBACMBbIC BEIIHUUM-
HBI U TIPOLIECCHI.

HNuaTynTtuBHOE NpeacTaBieHUE O CIy4YalWHOW HM3MEHYMBOCTH, HC-
CJICIOBAHNE 3aKOHOMEPHOCTEH M TEeHACHUIMH CTAHOBUTCSI MOTHUBHUPY -
IOLEH OCHOBOM JJIs1 U3YyUE€HUSI TEOPUHU BeposATHOCTE. bonbuioe 3Ha-
9eHHE 37eCh MMCIOT INPAaKTHYECKHE 3aJaHUsl, B YaCTHOCTH OTBITHI
C KJIACCUYECKUMH BEPOSITHOCTHBIMH MOJICIISIMU.

[ToHsiTHEe BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBIonoo0us ciy-
galiHOTO cOoOBITHs. Ilpu M3ydeHHn Kypca oOydaromuecs: 3HaKOMST-
Csl C NMPOCTEHIIMMH METOJIaMH BBIYMCIICHUS BEPOSATHOCTEH B CIiIy-
YauHBIX OKCIICPUMECHTAX C PaBHOBO3MOXHBIMU JJIEMCHTAPHBIMU
nucxoagamMm, BEPOSATHOCTHBIMU 3aKOHaMH, IMMO3BOJJIAIOIIUMU CTaBUTH
U pemaTh 00jee CIOXKHBIC 3a/ladi. B Kypc BXOIST HadaJlbHbBIC P/ -
CTaBJICHUA O CJ'[y‘-IElfIHLIX BCJIIMYMHAX WU UX YHUCJIOBBIX XapaKTCPUCTHU-
Kax.

Takxe B pamMKax 3TOTO Kypca OCYIIECTBISETCSI 3HAKOMCTBO 00y -
Jaroauxcsa ¢ MHOXECTBAMHU W OCHOBHBLIMHU oOIll€pallsIMH Had MHO-
’)KECTBaMH, PACCMaTPUBAIOTCSI IPUMEPHI IPUMEHEHHUS JUJIsI PEIICHUs
3a71a4, a TaK)K€ HWCHOJB30BaHUs B JPYIHX MaTe€MaTHYECKHUX Kypcax
U y4eOHBIX ImpeaMeTax.

MECTO YYEBHOIO KYPCA B Y4EBHOM MJ1IAHE

B 7—9 xitaccax usydaercsi Kypc «BeposiTHOCTh M CTaTHCTHKA»,
B KOTOpBIH BxOIsT paszneinbl: «lIpeicraBieHne HaHHBIX M ONHUca-
TeJbHasl CTaTUCTUKa»; «BeposTHOCTE»; «DiaeMeHThl KOMOUHATOPH -
Kn»; «BBenenune B Teopuro rpadony.

Ha m3ydenme manHOTO Kypca oTBOAWUT 1 ydeOHBIN yac B HENEIIO
B TEUYCHHUE KaXXJOro roga ooydenwus, Bcero 102 yueOHBIX uaca.

COAEPXXAHME YYEBHOIO KYPCA (MO rOAAM OBYYEHUA)

7 Knacc

IIpencraBinenne naHHBIX B BUJE TAaOIHL, AUarpaMMm, rpauKoB.
3amosHEeHNE Ta0InIl, 9TeHUE U IOCTPOSHHUE AuarpaMM (CTOJIOUKO-



BBIX (CTOJIOYATHIX) U KPYrOBbIX). UTeHUE Tpa)UKOB peasibHBIX IPO-
neccoB. M3BiiedeHue nHGOpMALUK U3 JUArpaMM U TaOJIHL, UCIIOJIb-
30BaHUE U MHTEpHpETalUs JaHHBIX.

OmnmcaresibHasE CTaTUCTHKA: cpenHee apudMeTndeckoe, MeauaHa,
pa3max, HauboJIbIIIee U HaMMEHbIIIee 3Ha4YCeHUsI Ha0opa YMCIIOBBIX
AaHHbIX. [IpuMepsl ciiyyailHOM U3MEHYHUBOCTH.

CirygaiiHBIN SKCIIEpUMEHT (OTBIT) U cirydaiiHoe coObITue. BeposT-
HOCTh W 4acToTa. PoJib MajJOBEpOSITHBIX U MPAKTUYECKHU JIOCTOBEP-
HBIX COOBITHH B IIpUpPOJIe U B oOmiecTBe. MOHETa M UIrpajibHas KOCTh
B TEOPUU BEPOSITHOCTEH.

I'pa¢, BepmuHa, pedpo. CreneHs BepmnHbBL. Yucio pédep u cym-
MapHasi cTeneHb BepuinH. [IpencraBiieHue o cBsi3HOCTH  rpada.
Ilenu u uwmkael. Ilytn B rpadax. O0xox rpada (9iljiepoB IIyTh).
IIpencraBnenne 00 opueHTHpoBaHHOM rpade. Pemenune 3amau
¢ noMouIbio rpados.

8 knacc

[IpencraBieHne AaHHBIX B BHJAE TaOJHL, AUarpamm, rpadukoB.
MHOXXECTBO, 3JIEMEHT MHOXECTBAa, MOAMHOXecTBO. Orepanuu
HaJl MHOXKECTBAMH: OOBEIMHEHHE, IIEpEeCeUCHUE, NOIOIHEHHUE.
CaoiicTBa omepanuii HaJl MHOXXECTBAMH: MEPEMECTUTEIBHOE, coUe-
TaTeIbHOE, paclpeaeauTesIbHOe, BKIIIoUeHus. Vcnoas30BaHue rpa-
(bmueckoro mpencTaBICHUS MHOXXECTB JJIs OMHCAHUS PEATbHBIX
IPOIIECCOB U SABJICHUM, IPU PEIICHUHU 3a/1a4.

HN3mepenune paccenBaHusl JaHHBIX. Jlucriepcust U cTaHAapTHOE
OTKJIOHEHHE YHCJIOBBIX HaOOpoB. /lnarpamma paccevBaHUsI.

DeMeHTapHBIC COOBITHS cirydaifHOro ombiTa. CiydaiHbIe COOBI-
Tust. BepositHocTn coObiTHi. OTBITHI C PABHOBO3MOKHBIMH 3JIEMEH -
TapHbIMU cOOBbITUsIMHU. CiydaiiHblii BeIOOp. CBsI3b MEXAYy MalloBe-
POSITHBIMH M TIPAKTUYECKH JOCTOBEPHBIMHU COOBITHSIMHM B TIPHUPOJE,
ol1iecTBe U HayKe.

JepeBo. CBoiicTBa IepeBhEB: €ANHCTBEHHOCTH ITyTH, CyIIIECTBOBA-
HHUE BHUCSYEH BEPIIWHBI, CBA3b MEXJIY UYHCIOM BEPIIUH U YHCIOM
péoep. IlpaBuiio ymHokeHwus. Pemrenne 3agad ¢ momombio rpados.

IIpoTuBotionoxubie coObITUs. Juarpamma Ditiepa. O0benuHe-
HUE U nepecedyeHue coObiTHii. HecoBMecTHble coObITHsI. Dopmyia
CJIOKEHUsI BEPOSITHOCTEHU. Y CJIOBHAsl BEpOATHOCTh. IIpaBuno ymHO-

)xkeHusi. He3zaBucumbie coObiTus. [lpencraBieHue dKCIIEpHUMEHTA
B BUJE JiepeBa. Pemenue 3a1a4 Ha HaX0XKJAE€HUE BEPOSITHOCTEN C I10-
MOMIBIO JIEpeBa CIIy4YalMHOTO 3KCIIEpUMEHTa, JuarpamMm Diiepa.

9 knacc

IIpencraBieHne NaHHBIX B BUAE TaOJHIl, TUarpamMm, rpaduKos,
WHTEpIIpETalUs JaHHBIX. UTeHHUE W ITOCTPOCHHUE TAaOIHUIl, JUarpaMM,
TpaUKOB TI0 peaIbHBIM JaHHBIM.



IlepecranoBkn u ¢dakropuan. CoderaHuss U YHUCIO COYETAHHI.
Tpeyronpauk ITackans. Pemenue 3amad ¢ UCHOJIb30BAHUEM KOMOM -
HaTOPUKHU.

I'eomeTpuueckast BeposTHOCTh. CirydalHBIH BBIOOpP TOUKHU U3 (Pu-
Typbl Ha IJIOCKOCTH, U3 OTPE3Ka U U3 IYTd OKPY>KHOCTH.

HcnbeiTanue. Ycnex u Heynada. Cepusi UCHBITAaHUM OO0 NMEPBOTO
ycniexa. Cepust ucnblTanuii bepuymin. BepositTHocTH cOOBITHH B ce-
puu ucnelTaHul bepuysu.

CrnyuaiiHast BeJIMYMHA U paclipejieJIeHue BeposiTHOCTel. MaTtema-
TUYECKOe O)KuJaHue u paucnepcus. IIpumMepsl MaTeMaTH4E€CKOTO
OXXHUJAHUSI KaK TEOPETHUUYECKOr0 CPEJHEro 3HA4Ye€HUs BEIWYUHBI.
MatemaTtnueckoe OKUIJAaHUE U TUCIIEPCHUs] CIIydallHOW BEJIUYHHBI
«4YHCJIO YCIEXOB B CEPUU HUCHBITAaHUN bepHymmm».

ITousitue o 3akoHe OONBIIUX YHceNl. M3MepeHHe BepOsITHOCTEU
C NmoMoIbI0 4acToT. Pojb M 3HauYeHHE 3aKOHA OOJIBIIMX YHCEJl B
pupoae u obiiecTse.

NNAHUPYEMBIE MPEAMETHbIE PE3Y/IbTATbI OCBOEHUA NPUMEPHON
PABOYEN NPOIPAMMbI KYPCA (MO NOAAM OBYYEHUA)

[IpenmeTHBIE pe3ynbTaThl OCBOSHUS Kypca «BeposTHOCTh M cTa-
THCTHKa» B 7—9 Kjaccax XapakTEepHU3yIOTCs CIEAYIOIMIUMH yMEHH-
SIMH.

7 Knacc

6 Uurtath uwHOpPMAILIMIO, NPEIACTABJICHHYIO B Tabiuilax, Ha JHa-
rpaMMmax; MpPEACTABJISIThH JMaHHBIC B BUAC TAOIUIl, CTPOUTH aua-
rpaMMBbI (CTOJIOMKOBBIC (cTOJIOYATHIE) U KPYTOBBIC) IO MacCHBaM
3HAYEHUI.

6 OnuChIBAaTh U UHTEPIIPETUPOBATH PEajbHBIC YHCIOBBIC TaHHBIC,
MpeJ/cTaBlICHHbIC B TaOJIMIIAX, Ha JAUarpamMMax, rpadukax.

6 VMcrosp30BaTh IS ONMCAHUS JaHHBIX CTAaTUCTHYCCKUE XapaKTe-
pucTHUKU: cpeaHee apudMeTUIEeCcKoe, MearaHa, HanOobliee U
HauMEHbIIIee 3HAUYCHHUsI, pa3Max.

6 IMmeTh npeacTaBiieHUE O CIIydyalHOW M3MEHUYMBOCTH Ha IpUMeEpax
eH, (U3HYECKHX BCIUYHH, AHTPOHNOMETPHUYCCKUX JaHHBIX;
UMETh NPEACTABICHHUE O CTATUCTUYECKON YCTOWYUBOCTH.

8 knacc

6 H3Biekarh ¥ nmpeoOpa3oBbIBaTh HH(GOPMAIIHIO, IPEACTABICHHY IO
B BHJIC TaOJHI], mUarpaMMm, rpa¢uKoOB; NPEACTaBISITh JaHHBIC B
BHUAC TaOJHIl, AHArpaMM, rpa)uKOB.

6 ONIUCBIBATH JJAHHBIE C HOMOIIBIO CTATUCTUYECKUX MOKA3aTEJICH:
CpeIHUX 3HAYCHUN M MEp pacceuBaHUs (pa3max, AUCIICPCUS H
CTaHJIAPTHOE OTKJIOHCHHUC).



6 HaxonuTh 49acTOThl YHCIOBBIX 3HAYEHUW M YaCTOTHI COOBITHH,
B TOM YHCJIE MO pe3yjibTaTaM HU3MEPEHUN W HaOIIOeHUH.

6 HaxonuThs BEpOSATHOCTH CIIydalHBIX COOBITHH B OIIBITax, 3Hasl BE-
POSATHOCTH 3JI€MEHTApPHBIX COOBITHI, B TOM YHCJIE B OIBITaX
C PaBHOBO3MOXXHBIMH SJIEMEHTAPHBIMH COOBITHUSIMU.

6 Vcronp3oBaTh rpadUuecKiue MOJCIU: JIEPEBO CIIydalHOTO JKCIe-
pUMeHTa, AuarpamMMsbl Dinepa, 4uciioBas mpsiMasi.

6 OmepupoBaTh NOHSATHUSIMH: MHOXXECTBO, MOJIMHOKECTBO; BBITIOJI-
HSTH OIEpaluu HaJl MHOXKECTBaAMHU: OOBEIMHECHHE, IepeceUcHHe,
JIONOJIHEHHE; MNepeUUuciaaTh JJEMEHThl MHOXECTB; MPUMEHITH
CBOMCTBA MHOJKECTB.

6 Vcnonbp3oBaTh rpauyueckoe MpecTaBICHUE MHOXKECTB M CBSI3EH
MEXJy HUMHU JUIsl OMHUCAaHUS MPOILECCOB U ABJICHUI, B TOM YHCIIE
MIpU pEIICHUH 3a/1ad U3 JIPYTUX yIeOHBIX MPEIMETOB U KypPCOB.

9 knacc

6 M3BuekaTh U npeoOpa3oBBIBaTh MH(POPMAINIO, IPEACTABICHHY O
B Pa3IMYHBIX UCTOYHHKAX B BHUJE TAOIHII, AUarpamm, rpadmKoB;
MpEJCTaBISITh JaHHbIE B BHJE TaONUIl, AuarpamMm, rpadukos.

6 Pemratp 3ajaun OpraHM30BaHHBIM NEPEOOPOM BapHUaHTOB, a TaK-
)K€ C HMCII0JIb30BaHUEM KOMOWHATOPHBIX MPaBHJI M METOJOB.

6 Mcnosnp30BaTh ONHCATE/IbHbIE XapaKTEPUCTHUKU ISl MAaCCUBOB
YUCJIOBBIX JAaHHBIX, B TOM YHUCJIE CPEJHUE 3HAUCHHUS U MEPBI pac-
CEeHBaHMUsI.

6 HaxouTe 94acTOTHI 3HAYCHUI M YaCTOTHI COOBITHS, B TOM YHCIIC
MOJIB3YSICh Pe3yJIbTaTaMH IMPOBEAEHHBIX M3MEPEHUHN M HaOirone-
HUUN.

6 HaxonuTh BEpOSITHOCTH CIIyYaMHBIX COOBITHI B M3yYECHHBIX OIIBI-
Tax, B TOM 4YMCJI€ B OIIBITaX C PABHOBO3MO>XHBIMU 3JIEMEHTAPHBI-
MU COOBITHSIMH, B CEPHSX HCHBITAHWI JO IIEpPBOTO ycCIleXa, B ce-
pusix ucnslTanuil bepryiun.

6 IMeTp mpencTaBlieHHE O CIlydallHOM BEIHWYMHE U O paclpejese-
HUU BEPOSATHOCTEM.

6 IMeTh mipesicTaBiIeHHE O 3aKOHE OOJBIINX YHCEJ KaK O MPOsBIIE-
HUU 3aKOHOMEPHOCTU B CIIydallHOU U3MEHYHUBOCTU U O POJIH 3a-
KOHa OOJIBIINX YHCEJI B MPUPOJE U OOIIECTBE.



TEMATMYECKOE M/IAHMPOBAHME YYEBHOTO KYPCA
(MO rOZIAM OBYYEHMS)

7 knacc (34 v)

HasBaHue

pa3gesia (TeMbl)
(uuco yacos)

OcHOBHOE coaepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTU OﬁyanOH.II/IXCH

(749)

IlpeacraBnenune
AAHHBIX

IlpencraBieHue HaHHBIX B TaOJIH-
nax. IIpakTHYecKHe BBIYHCIICHUS
0 TaOJIUYHBIM JaHHBIM. V3Bieue-
HUE U WHTEPIIpeTalus TaOJIUYHBIX
naHHBIX. [IpakTnyeckas padora
«Tadmunen.

I'padnueckoe mpencraBieHHe ITaH-
HBIX B BHUJE KPYTOBBIX, CTOJIOMKO-
BBIX (cTOJIOUATHIX) AuarpamMm. Yre-
HHE U mocTpoeHne auarpamm. IIpu-
Mepbl teMorpadUIecKUX JHarpaMm.
IIpakTnueckass pabora «/marpam-
MBbD»

OcBaMBaTh CIIOCOOGBI npeacraBJI€CHUsT CTaTUCTUYC-
CKHX AaHHBIX W YHCJIIOBbIX MaCCHUBOB C ITOMOIIIBIO
Ta6J'II/II_I U auarpamMm C HUCIIOJIb30BaAHUEM aKTyallb-
HBIX M BaXXHBIX OAaHHBIX (IeMorpaduydecKue ITaH-
HBIC, ITPOU3BOJACTBO l'[pOMLIIHJ'IeHHOfI " CCIIBCKOXO-
3SIUCTBCHHOW MPOJYKIIMU, OOIIESCTBCHHBIC W MPHU-
POIHBIC SIBICHUS).

HN3yuyaTh MeTOABbI paboThl C TAOIHUYHBIMHA U Tpadu-
YECKUMMU IIPEACTABJICHUAMHU NJaHHBIX C IIOMOIIBIO
U POBBIX PECYPCOB B XOJI€ MPAKTUISCKUX paboT

(84)

OnucarenbHasa
CTaTUCTHKaA

Yucnossie Habopbsl. CpenHee apud-
METHYECKOE.

Menuana duciioBoro Habopa. Ycroii-
YUBOCTH MEJHaHBI.

ITpakTnueckast padora «Cpenaue

3HAYCHUSD.

HauOosnbiiee 1 HauMeHblIlIee 3Hade-
HUsI 9UCIIOBOTO Habopa. Pazmax

OcBaMBaTh MOHATHSA: YUCIOBOH HAbOp, Mepa IeH-
TpajdbHOU TeHjaeHIuu (Mepa IeHTpa), B TOM YHCJIIE
cpenHee apudMerudyeckoe, MeIraHa.

OnHUCBIBATh CTATUCTHYECKUE JAHHBIE C MIOMOIILIO
cpeaHero apuMeTHUecKkoro U MeauaHbl. Pemarh
3aJ1a4uH.

HM3y4yaTh CBOMCTBA CPEIHUX, B TOM YHUCJIE C TIOMO-
IO U(PPOBBIX PECYPCOB, B XOJ€ MPAKTUIECCKUX
pa6or.




IIpodowiceHue

HasBaHue

pa3gesia (TeMbl)
(uuco 4yacos)

OcHOBHOE coaepiKaHue

Xapax’repuc*m Ka AeATeJIbHOCTH 06yqaloumxc;1

OcBavBaTh NMOHATHA: HAaNOOJIbIIIEE U HaMMEHBIIICE
3HAQ4YEHUsI YUCIIOBOI'O MAacCHBa, pa3Max.

PemaTh 3asa4u Ha BBIOOp crioco0a ONMCAaHMS AaH-
HBIX B COOTBETCTBUH C NPUPOJON ITaHHBIX W LIEJIs-
MU HCCIIEIOBAaHUS

Ciay4yaiiHas U3MeH-
YUBOCTh

(64)

CryyaiiHasi U3MEHYHBOCTH (IIpUMe-
pbl). HacToTa 3HaUueHUN B MaccUBE
nanHbX. ['pynnuposka. I'mctorpam-
MBI.

IIpakTnueckass padora «CiydaifHas
H3MEHUYHUBOCTE»

OcBaMBaTh NOHATHS: YacTOTa 3HAYECHUN B MacCHUBE
IaHHBIX, TPYNIIUPOBKA JTaHHBIX, TUCTOTpaMMa.
CTpouTh 1 aHAJIM3UPOBATh THCTOTPAMMBbI, MOAGH-
pPaTh NOAXOJSIIUI IIar TPYIITUPOBKH.

OcBauBaThb rpapuyeckue NpPeACTABICHUS Pa3HBIX
BHUJIOB CJIy4allHOM HW3MEHYMBOCTH, B TOM YHCJIIE C
MOMOIIBIO MIUPPOBBIX PECYPCOB, B XOAEC MPaKTHUC-
CKOif paboTHI

BBeaeHue B TeopHIo
rpa¢osB

(44)

I'pad, Bepmmua, peopo. IIpencras-
JICHHE 3a/7a4u C INOMOIUIbI0 Tpada.
CreneHb (BaJIGHTHOCTH) BEPIIHHEL.
Yucno pédbep u cyMMapHasi CTEIICHb
BepunH. Llens u nukia. IlyTs B rpa-
de. IlpencraBieHue O CBA3HOCTH
rpada. OOxonm rpada (diIeposn
myTh). [IpeacraBienne o6 opueHTH-
poBaHHBIX rpadax

OcBauBaTh NOHATHA: Tpad, BepunHa rpada, pe-
Opo rpada, creneHp (BaJICHTHOCTh BEPIINHBI), 1M
W UK.

OcBaMBaTh NOHATHA: NIyTh B rpade, dSUIepoB NyTh,
o0xon rpada, OpUeHTHPOBAHHBIN Tpad.

PemaThb 3aa4M Ha IOMCK CyMMBI CTENEHEN Bep-
muH rpada, Ha MOUCK obxoxa rpada, Ha MOUCK
myTel B OPUEHTHPOBAHHEIX rpadax.

OcBaMBaTh CHOCOGBI IPEICTaBICHUS 3a1ad U3 Kyp-
ca anreOpbl, T€OMETPHUH, TEOPHUH BEPOSTHOCTEH,
JIPYTHX MPEIMETOB C IMOMOIIBIO rpadoB (KapThl,




CXEMBI, BJICKTPUYECKHE Henu, (GyHKIHNOHAJIbHbIC
COOTBETCTBHUSI) HA IpUMeEpax

BeposiTHOCTh M 4Ya-
CTOTa CJIy4aitHOTO
COGBITHSA

(44)

CrnyyaliHbplii oOOBIT U ciydaliHOe
coOrITHe. BepositTHOCTh M "acToTa
coObITusA. PosTb MaJIOBEpPOSITHBIX U
OPAKTUIECKH JOCTOBEPHBIX COOBI-
THH B mpupoae U B odmiectBe. Mo-
HEeTa U UrpanbHas KOCTbh B TEOPHUU
BEPOSITHOCTEM.

ITpakTnueckast pabora «Yacrora
BBIMIAJCHUS OpJIa»

OcBauBaTh NOHATHA: CIydaliHbII ONBIT U Clly4dal-
HOE COOBITHE, MAJOBEPOATHOE M MPAKTUYECKH I0-
CTOBEpPHOE COOBITHE.

HN3y4aTh 3HaYUMOCTH MaJIOBEPOSITHEIX COOBITHH B
OpUpoJic U OOIIEeCTBE Ha BaYKHBIX IpUMepax (aBa-
pUH, HECUACTHBIE ClIy4yaH, 3allliTa MepCOHAIbHON
nH(OpMaLNH, IIepeaada JaHHBIX).

HM3y4aTh poib KIACCHYECKUX BEPOSITHOCTHBIX MO-
nerneit (MoHeTa, UTpaibHAsE KOCTh) B TEOPHU BEpPO-
SITHOCTEM.

Ha6ii0a4aTh M U3ydaTh 4acTOTy COOBITHH B IpO-
CTBIX DKCIIEPHUMEHTaX, B TOM YHCJIE€ C ITOMOIIBIO
UG POBBIX PECYPCOB, B XOA€ MMPAKTHYECKOU padOTHI

060611eHue, KOH-
TPOJIb
(54)

TlpencraBnenue manubix. Omunca-
TeJabHAsT CTATHUCTHKA. BeposTHOCTH
CJIy4aifHOTO COOBITHUS

[oBTOPATE H3ydeHHOE M BbICTPAUBATBL CHCTEMY
3HAHUH.

PemiaTthb 3aJa4YM Ha IMPECACTAaBJICHUEC W OIIMCAaHHC
JaHHBIX C MOMOINBIO MU3YYCHHBIX XapaKTCPUCTHK.
06cykaaTh NPpUMePbI CITyYalHBIX COOBITHIA, MaJo-
BEPOATHBIX U HPAKTHYCCKU HOCTOBCPHLIX cnyqaffl—
HBIX CO6I>ITI/If/‘I, UX pojaru B IpUPOAC U KU3HU Y€CII0-
BEKa




8 knacc (34 4)

HasBaHue

pasaesa (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepHCTHKa AeATEe/IbHOCTH oﬁy!mlomnxca

(4 1)

IloBTOpEHUE
7 Kjacca

Kypca

IlpencraBnenne pauHbiXx. Onuca-
TenbHass craructuka. Ciy4daiiHas
U3MEHYUBOCTh. CpelHUe YHCIIOBOTO
Habopa.

Cryuaitnele coObITHsi. BepositHocTH
u yacToThl. Kitaccuueckune mojienu
TEOPUHM BEPOSITHOCTECH: MOHETa U
urpaljibHasi KOCTh

[MoBTOPATE H3ydeHHOE M BbICTPAMBATBL CHCTEMY
3HAHUH.

PemraTe 3a/ia4yM Ha MpeACTaBICHHE U OIMHCAHHUE
JaHHBIX C IOMOILBIO U3YyYEHHBIX XapaKTEPUCTUK.
PemraTe 3a/jayM Ha NOpeACTaBICHUE IPyNIIUPOBAH-
HBIX JTaHHBIX M OIIMCAaHWUE CJIy4yalHON H3MEHYHBO-
CTH.

PemaTh 3aja4yy Ha omnpeiereHne 4acTOThl Clydai-
HBIX COOBITHI, 0OOCYXJICHHE TTPUMEPOB CIIyYaiHBIX
COOBITHI, MAJIOBEPOSITHBIX U IIPAKTHYSCKH JOCTO-
BEPHBIX CIIyYalHBIX COOBITHIA, X POJIH B IIPUPOJIC
¥ )KU3HHU YeJIOBEKa

OnucaresbHast CcTa-
THCTUKa. PacceuBa-
HHE JaHHBbIX

OtkioHeHus. Jlucriepcusi 4MCI0OBO-
ro Ha6opa. CraHIapTHOE OTKJIOHE-
HHE 4YHciIoBoro Habopa. [umarpam-

OcBauBaTh NOHATHUS: JAUCIIEPCUA U CTaHOAapTHOC
OTKJIOHCHHUEC, UCITOJIB30BaTh 3TU XapaKTCPUCTUKHU
JJIsl OIMMCaHUusl pacC€BaHUsl JaHHBIX.

HEHHE,
HHE.

NnepeceUYcCHucEC, JOIMOJITHE-

(449) MBI pacCeUBaHUS BblABHMraTh rMnoTe3bl 00 OTCYTCTBHUH WJIM Hau-
9UU CBSI3U 0 AWarpaMmMaM pPacCEUBaHMHSL.
CTPOMUTH quarpaMMbl PACCEUBAHUSI 110 UMEIOIIUM-
Csl JaHHBIM, B TOM YHCJIC C MTOMOIIBIO KOMITBIOTEPA
MHo:xecTBa MHOK€eCTBO, MOAMHOXecTBO. Omne- OcBauBaTh NOHSATHA: MHOKECTBO, DJIEMEHT MHOYXKE-
(4 4) pauuu HaJ MHOXECTBaMH: OObemu- CTBa, MMOJMHOKECTBO.

BBINOJIHATH onepanuMm HaJl MHOXECTBaAMMU: 00be-
JAUHCHUEC, NMEPECCUCHUEC, NJOIIOJTHCHHUC.




CBolicTBa oIiepauuii Haja MHOXe-
CTBAMH: IIEPEMECTUTEIILHOE, CcoYe-
TaTeJIbHOE, pacmpeaenuTeabHoe,
BKJIFOYCHUS.

I'padpuueckoe mpencraBiicHHEC MHO-
JKECTB

Hcno1b30BaTh CBOMCTBA: MEPEMECTUTEIIBHOE, CO-
4eTaTeIbHOE, PACIIPEACAUTEIHbHOE, BKIIFOUCHUS.
Hcnonb3oBaTh rpaduuecKkoe NpeacTaBiIeHue MHO-
JKECTB IPU OIMHCAHUU PEATBHBIX IMPOIECCOB U SIB-
JICHUW, TIpU PEIICHUH 3a7a4 U3 JAPYTUuX y4eOHBIX
OpPEeIMETOB U KypCOB

BepoAaTHOCTH
c/ly4yaiiHOTro
COOBITHSA
(64)

DOnemeHTapHbIe coObITHA. Cirydaii-
Hble CcOObITHA. bBraronpusitcTByio-
Iye dJIeMeHTapHbIe coObITHs. Bepo-
SITHOCTU COOBITHI. ONBITHI C paBHO-
BO3MOKHBIMH SJIEMEHTapHBIMU
coObrTrsiMu. CirydaiiHBII BEIOOD.
ITpakTtnueckas pabora «ONBITEI C
PaBHOBO3MOXHBIMH  3JIEMEHTAPHBI-
MU COOBITHUSIMI

OcBauBaTh NOHATHA: dJIEMECHTaApHOE COOBITHE, CITy-
JaliHO€ COOBITHE KaK COBOKYMHHOCTH OJIarOMpHsIT-
CTBYIOIIUX DBJICEMCHTApPHBIX CO6BITPII>1, PaBHOBO3-
MOKHBIC DJICMCHTAPHBIC COOBITHSI.

PemaTh 3aa4YM Ha BBIUMCIIEHUE BEPOSITHOCTEH CO-
OBITHUH 1O BEPOATHOCTAM DJIIEMCHTAPHBIX COOBITHI
CIIy4allHOTI'O OIbITA.

PemaTh 3aa4y Ha BBIUMCIIEHUE BEPOSITHOCTEH CO-
OBITHH B OIBLITaX C PaBHOBO3MOXHBIMH 3JIEMEHTAapP -
HBIMU CO6LITI/I$[MI/I, B TOM YHCJIC C IIOMOIIBKO KOM-
mBIOTEpA.

IIpoBOAUTB U U3y4YaTh ONBIThI C PABHOBO3MOIKHEI-
MU BJIEMCHTaApHBIMH COOBITHUSIMH (C HCITIOJIB30BaHMU -
€M MOHET, WTPAJIbHBIX KOCTEH, APYruX MOJIENeH)
B X0J1¢€ HpaKTH‘IeCKOﬁ pa60TLI

BBeseHue B TeOpUIO

rpa¢oB
(44)

JepeBo. CpoiicTBa mepeBa: eIHWH-
CTBEHHOCTh IIyTH, CYIIECTBOBaHHE
BHCS{‘-[GFI BEPLIWHBI, CBA3b Me)K}ly
YHUCIIOM BEpIIUH W YHUCIOM pPEOep.
IIpaBHUJIO YMHOXKEHUS

OcBauBaTh NOHATHUA: IEPEBO Kak Trpad Oe3 HuKIIa,
BHCsiYasi BeplIMHa (JIMCT), BETBb JepeBa, NyTh B
JepeBe, 1uameTp JaepeBa.

H3y4yaTh CBOMCTBA JecpeBa: CyIIECTBOBAHHE BHCS-
qel BEPILINHBI, €AUHCTBECHHOCTb ITYTU MEXAY ABY-
Msl BEpUIMHaAMH, CBsA3b MEXAY YUCJIOM BEPUINH U
quciioM p&oep.




IIpodowiceHue

HasBaHue
pa3jena (TeMbl) OcHOBHOe cojep)kaHue XapakTepucTUKa /JeATeJbHOCTH OGYyYaloliUXCcs
(uuco 4yacos)

PemraTe 3aja4M Ha IOUCK U NIEPEUUCIICHUE Iy TEeH
B JIepeBe, Olpe/eIeHHEe YHCila BEepIINH WiH pEdep
B JepeBe, 00x0a OMHApHOTO JAEpeBa, B TOM YHCIIE C
NpUMEHEHHEM IpaBHIa YMHOXKECHUSI

Ciy4yaiiHble IIporuBononoxxHoe coObITHE. [na- OcBaMBaTh MOHATHUSA: B3aUMHO IPOTHBOIIOJIOKHEIE
COGBITUA rpamma Ditnepa. OObenuHeHHE U COOBITHSI, Omepaluy HaJ COOBITHSIMH, OOBEIHHE-
(84) nepecedenue cobwrTuii. HecoBmect- HUE WM IepeceueHHe COOBITHH, nuarpamma Diiiepa
HBbIC COOBITHsI. DOpMyJia CIIOXKCHUS (Ditnepa—BeHHa), COBMECTHBIE M HECOBMECTHBIC
BepositHOcTeH. [IpaBmiio ymHOXe- coOBITHS.
HUsI BEPOSITHOCTEH. Y CIIOBHAsI BEPO- H3y4aTh TeopeMBbl O BEpPOSITHOCTH OOBEIUHCHHUS
SITHOCTBb. He3aBucuMBIE COOBITHS. IByX cOObITHI ((POPMYJIBI CIIOKEHUS  BEpPOSITHO-
IlpencraBnenue ciydailHOro »Kcme- creit).
puMeHTa B BHUJE AepeBa PemaTh 3aja4M, B TOM YHCJI€ TEKCTOBBIC 3aJ1a4U

Ha OIIpe/eiIeHUe BEPOSITHOCTEH OOBEIMHEHUS |
repecedeHus COOBITHI C MOMOIIBIO YHCIOBOM Mpsi-
MOM, nuarpamm Diinepa, GOpMyJIbl CI0KEHUS Be-
POSITHOCTEH.

OcBaMBaTh NOHATHA: MPABUIO YMHOXEHHUS BEpO-
SITHOCTEH, yCIIOBHasI BEPOSTHOCTb, HE3aBHCUMBIC
COOBITHS AEPEBO CIIyJaifHOTO OIBITA.

HN3yuyaTh cBoHcCTBaA (OmpencsieHns]) HE3aBUCHMBIX
COOBITHIA.

PemaTh 3aZayM Ha ONpeeiieHHe U UCIOJb30BaHHUE
HE3aBUCHUMBIX COOBITHH.




PemiaTh 3ajga4YM Ha NOMCK BEPOSITHOCTENH, B TOM
HHUCJIC YCJIIOBHBIX, C HUCIIOJIb30BaHHUEM J€pE€Ba CIIy-
YaMHOTO OIThITa

060611eHUe,
KOHTPOJIb
(44)

IIpencraBnenne panHbIX. Omnuca-
TenbHas cratuctuka. ['padsl. Bepo-
SITHOCTH CIy4allHOTO COOBITHS. Die-
MEHTBl KOMOMHATOPUKHA

I[IoBTOPATH U3y4YCHHOC W BbICTPAMBATH CUCTEMY
3HAHUU.

PemiaTe 3a/a4M Ha IpeACTaBIICHUE W OIFCAHUE
JaHHBIX C HOMOIIBIO H3yYEHHBIX XapaKTEPHUCTHUK.
PemiaTs 3aga4yM ¢ npuMeHenueM rpados.
PeimiaTh 3aJa4M Ha HaXOXJACHHUE BEPOSITHOCTH CIIy-
9aifHOTO COOBITHSI IO BEPOSITHOCTSIM DJIEMEHTap-
HBIX COOBITHI, B TOM YHCJIE B ONBITaX C PaBHOBO3-
MOYKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH.

PemraTe 3aja4M Ha HaXO0XXJCHUE BEPOSTHOCTEHU
OO0BEAMHEHHS U IIEpECeUCHUsT COOBITUH, B TOM YHC-
JIe HE3aBHCHMBIX, C UCITOJB30BaHUEM I'padHICCKUX
OpeACTaBICHUI U JiepeBa CIIy4ailHOTO OIbITa.
Pemiath 3aja4M Ha NepeyHCIICHHE KOMOWHAIUI
(4duciia TIepecTaHOBOK, YHMCJIa COYETaHWil), Ha Ha-
XOKJSHHE BEPOSITHOCTEH COOBITHI C MPpUMEHEHHEM
KOMOHWHATOPUKH, B TOM YHCJIE€ C HCHOJIb30BAaHUEM
TpeyroabHuka Ilackans




9 knacc (34 v)

HasBaHue

pasaesa (TeMbl)
(umcao yacoB)

OcHOBHOE coaepiKaHue

XapaKTepl/lCTHKa AeATeJIbHOCTHU 06yqalonmxca

(4 1)

IloBTOpEHME Kypca
8 kJ1acca

IlpencraBnenne pauHbiXx. Onwuca-
TenbHasi cratuctuka. Onepauuu
HaJ coObITusiMu. HeszaBucUMOCTH
COOBITHI

IIoBTOPATH H3yueHHOE U BBICTPAMBATh CUCTEMY
3HAHUM.

PemiaTh 3aJa4M Ha IpeACTaBICHUE U ONUCAHUE
JTaHHBIX.

PemiaTe 3aja4M Ha HaXO0XJICHUE BEPOSITHOCTEH
oO0beIMHEHUS U TIEPECCUYCHUs] COOBITHI, B TOM YHC-
JIe He3aBHCUMBIX, C UCIOJIB30BaHUEM IpaUIeCcKUuX
NpeACTaBJICHUN U JiepeBa CllydailHOro OIbITa.
Pemiath 3aja4M Ha NEpedyHCICHUE KOMOWHAIWIA
(ducia MEepecTaHOBOK, YHCJIa COYETaHWil), HA Ha-
XOXKJICHUE BEPOSITHOCTEH COOBITHUI C MPUMEHEHUEM
KOMOWHATOPHUKH, B TOM YHUCJIE C HCIIOJIb30BaHHUEM
TpeyroabHuka [lackamns

(44)

JJ/IeMeHTbI KOMOU-
HaTOPUKU

KomMmbOuHaTOpHOE TIpaBMIIO yYMHOXeE-
Husi. IlepectanoBku. @akTopuall.
CouertaHuss M 4YHUCJIO COYETaHUIL.
Tpeyronsnuk Ilackansa. IIpaktuue-
ckast pabora «Beraucienne BeposiT-
HOCTEH ¢ HCIOIb30BaHHEM KOMOH-
HATOPHBIX (YHKIHH SIIEKTPOHHBIX
TaOIUID

OcBauBaTh NOHATUA. KOMOWHATOPHOE ITPABUIIO
YMHOYEHUsI, YIIOpsiAOYeHHasl Itapa, Tpoika 00b-
€KTOB, ITEPECTAaHOBKA, (haKTOpHaI YHUCIIa, CoOUeTa-
HHE, YUCJIO COUeTaHUuM, TpeyrojabHuk [lackas.
PemaTh 3aJa4M Ha MEPEUNCIICHUE YIOPSTOYSHHBIX
map, TPOeK, IMepedrCIICHHe MEePEeCTAaHOBOK M COdUe-
TaHUH JIEMEHTOB PAa3JIMYHBIX MHOXXECTB.

PemuaTh 3aa4M Ha IpUMEHEHHUE YKCclla COYeTaHU N
B asire6pe (cokpaiéHHoe yMHOKeHue, onHom Hero-
TOHA).




PemiaTh, IPUMeHAA KOMOMHATOPUKY, 3aJladyM Ha
BBIYHCIIEHHE BEPOSITHOCTEH, B TOM YHCJIE C ITOMO-
IIBIO 3JICKTPOHHBIX TAOJIHUI] B XOJI€ ITPAKTUYECKOM
padoTsl

I‘eome’rpuqecxaﬂ
BEpPOATHOCTb
(4 1)

T'eomerpuueckas BeposiTHOCTE. Ciy-
YaiHBIA BBIOOP TOYKU U3 (QUTYPEI
Ha IUIOCKOCTH, U3 OTpe3Ka, U3 AyTH
OKPY>XHOCTH

OcBauBaTh NOHATHE T€OMETPUIECKON BEPOSITHOCTH.
PemaTe 3aa4YM Ha HaXO0XKJAE€HUE BEPOSITHOCTEN B
OonbITax, NpeaAcTaBUMbBIX KaK BLI60p TOYCK U3 MHO-
royrojIbHuKa, Kpyra, OTpe3Ka WIHd JyIrd OKpPY>KHO-
CTHU, YHUCIIOBOTO ITPOMEKYTKaA

HUcnbiTaHus
Bepuyiin
(6 1)

HcnreiTanue. Ycnex n Heynavda. Ce-
pHsl UCIIBITAaHUM 1O TIEPBOTO ycHexa.
WUcneiranusa beprysnu. BepositHo-
CTH COOBITHII B CEpHH HCIIBITAaHUH
Bepnymn. [Ipaktunyueckas padorta
«Hcnertanus bepuynnmn»

OcBavBaTh NOHATHUA. HCIBITAHHE, 3JIEMEHTapHOE
coOpITHE B HCHBITAaHUH (YCIIeX W Heynaada), cepus
HUCIBITAaHUH, HACTYIUICHUE MIEpPBOTro ycnexa (Heyaa-
49H), cepHsl UCIBITaHuH bepHynn.

PelraTh 3aJa4M Ha HaXO0XJICHHUE BEPOSITHOCTEH co-
OBITHIl B CEpHUU HCIBITAHUI IO IEPBOrO ycliexa, B
TOM YHCJIE C IPUMEHEHHEM (POPMYJIbI CyMMBI T'€0-
METPHUUYECKON MPOTrPEeCcCUH.

PemaTh 3asa4M Ha HaXOXXJIEHHE BEpPOSATHOCTEH
SJIEMEHTAPHBIX COOBITHN B cepuu HUcHBITaHUU bep-
HYJUJIM, Ha HaXO0XJEHHUE BEPOSTHOCTU ONpeneiEH-
HOT'O YHCJIa YCIIEXOB B CEpUH UCTIBITAaHUN bepHyniu.
H3y4yaTh B X0/e NPaKTU4YECKOM paGoOThl, B TOM
YHCIIe C TOMOUIBIO ITU(PPOBBIX PECYypCcoOB, CBOICTBA
BEpPOSITHOCTHU B CE€pUU HcHbITaHU bepHyinu

CnyyaiiHas
BeJIMYMHA
(6 9)

CiygaiiHasi BeJIMYWHA W pacrpeie-
JileHue BeposiTHocTel. Maremaru-
YeCKOe OXXKUJAHUE U JIUCISpPCHs
ciydaiiHol BenuuuHbl. I[lpumeps!
MaTEeMaTHUYECKOTO OXKHUIaHUs KakK

OcBOMTH NOHATHUA: CllyuyaliHas BeJIW4YHWHA, 3HA4Ye-
HHUE CIIy4YailHOW BEJIMYMHBI, paclpeiesieHue Bepo-
SITHOCTEH.

H3y4aThb M 06CYKAaTh IIPUMEPHI JUCKPETHBIX U HE-
NPEPBIBHBIX CIIy4alHBIX BEJIWYHUH (POCT, BEC YEsO-




IIpoodoiceHue

HasBaHue
pa3jena (TeMbl) OCHOBHOe cojepKaHue XapaKTepucTHKa /JeATeJbHOCTH O006YyYaroliuxcs
(uuco 4yacos)

TEOPETHYECKOTO CPETHETO 3HAYCHHUS BEKa, YUCIICHHOCTH HACCJICHHUSI, JIPYTHe U3MCHYHU-
BCIIMYHHBI. BbIC BEJIMYUHBI, pACCMaTPUBABIIIHECS B Kypce cTa-
IMousiTre 0 3aKOHE OOJIBIIUX YHCEI. TUCTHUKH), MOACIIbHBIX CIIy4YalHBIX BEJIUYUH, CBsI-
HsmMepeHne BEpOSTHOCTEUH C MOMO- 3aHHBIX CO CJIyYaliHBIMH OITbITaMHu (OpocaHue MO-
IIbF0 YacTOT. [IpuMeHeHue 3aKoHa HETHhI, UTPAITBHOU KOCTH, CO CIIyYalHBIM BHIOOPOM
OOJIBIIIUX YHUCET U T. I.).

OcBauBaTh NOHATHUA: MaTeMaTUYECKOE OXKUIAHUE
CIIy4allHOW BEJIMYMHBI KaK TEOPETHUECKOE CpeaHee
3HaUCHUE, AUCIEpPCUs CIydalHOW BEJIMYMHBI KakK
aHaJIOT JUCIEPCHH YHUCIOBOTO Habopa.

PemraTh 3aJja4yy Ha BBIYMCIEHUE MAaTEMaTHYECKOIO
OKUJAHUSI U JIUCHEPCUM IUCKPETHOM ciydalHOU
BEJIMYMHBI 10 3aJaHHOMY pacIHpeneeHHuIo, B TOM
4yuclie 3aj1ad, CBA3aHHBIX CO CTPaxXOBAaHUEM U JIOTE-
pesaMu.

3HAKOMHUTBCA C MaTeMaTHYECKUM OXHUJIaHUEM U
JUCIIEPCUEN HEKOTOPBIX pachpeneaeHuil, B ToOM
4qucJie paclpenesieHUus] CiydallHOW BEeJIMYHUHBI
«YHCIIO yCIIEXOB» B CEpUH UCHbITaHNN beprymmn.
H3y4yaThb 9acTOTy COOBITHS B IIOBTOPSIIOIIUXCS CITy-
4alHBIX ONBITaX KakK CIy4alHYyIO BEJIUYUHY.
3HAKOMMUTBCSA C 3aKOHOM OO0JbIHUX uucen (B hopme
Bepaynnm): npu GOJIBIIOM YHCIIE OMBITOB YAacTOTA
CcOOBITHSI 6JIM3Ka K €ro BEPOSITHOCTH.

PemiaTh 3aja4yM Ha U3MEPEHUE BEPOATHOCTEH C IO-
MOTIIBIO YaCTOT.




0G6Cy>KAaTh poJib 3aK0HA OOJBIIUX YHCET B 000CHO-
BaHUMU YaCTOTHOIo ME€TOoda HU3MEPCHHA BEPOSATHO-
CTEH.

OGCyXAAaTh 3aKOH OOJIBIIUX YHCENI KaK MPOsBIIe-
HHC CTAaTUCTHYECKOM ycTOﬁ‘lHBOCTH B NBMCHYMUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJIBIIMX YHCEN B IIPUPOJIE
M B XXHU3HH YCJIOBCKA

060611eHUe,
KOHTPOJIb
(10 1)

TIpencraBienne nmaHHbIX. Omnuca-
TeJIbHas CTaTUCTHKA. BEeposITHOCTH
CIIy4alfHOTO COOBITHSI. DJIEMEHTHI
KoMOuHaTopukn. CilydallHbIC BEIIH-
YUHBI U PaCIIpeICICHUs

[IoBTOPATH U3y4YeHHOE M BbICTPAHUBATh CUCTEMY
3HaAHUMH.

PemiaTh 3aa4M Ha NpeJCTaBJICHUE U OIMCAHUE
HNaHHBIX.

PemiaTth 3aa4M Ha HaxOXJEHHUE BEPOSITHOCTEH CO-
OBITHIi, B TOM YHCJIC B OIBITaX C PABHOBO3MOYKHBI-
MH DJIEMEHTApHBIMH COOBITHSIMH, BEPOSITHOCTEH
OOBCIMHCHUSI W TICPECCUCHUSI COOBITHI, BBIUHC-
JISITh BEPOSITHOCTH B OIIBITaX C CEPUSIMU ClIydaii-
HBIX UCOBITAHUN
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