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IHosicHuuTeIbLHAA 3aNIHCKA

O0mas xapakTepucTHKa y4eOHOro npeaMera «MaTeMaTHKa». 5 — 9 Ki1acchl

Pabouas mporpamMma mo maremaTHKe s oOydarommxcsi 5S—9 kiaccoB paszpaboTaHa Ha
ocHoBe denepaqbHOrO TOCYJAPCTBEHHOTO OOpPa30BaTENBHOIO CTaHIApTa OCHOBHOTO OOILEro
o0Opa3oBaHust C Yy4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUH, TNPEABABISEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPAJUIIMNA POCCHIICKOTO 00pa30BaHMs, KOTOPbIE 00ECIICUNBAIOT
OBJIAJICHUE KIIIOYEBBIMH KOMIICTCHLUSMH, COCTABJSIIOIIMMH OCHOBY Ui  HENPEPHIBHOTO
o0pa3oBaHUsl M CaMOPA3BUTHS, a TaKXKE IEJIOCTHOCTh OOIIEKYJIbTYpHOIO, JUYHOCTHOTO U
MI03HABATEIBHOTO pa3BUTHs OOydwarommuxcs. B paboueil mporpamme ydTeHbl WACU U TOJOKECHUS
Konnenmuu pazputust MaTeMaTuaeckoro oopaszoBanus B Poccuiickoii deneparum.

B snoxy uugpoBoii TpaHchopmanuu Beex chep 4eToBeYeCKON eSTeNIbHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30B0i MaTeMaTHYeCKOM MOATOTOBKU. YIKe B
IIKOJIE MaTeMaTHKa CIY>KUT OMOPHBIM IMPEIMETOM Il U3YUEHHUS CMEKHBIX AUCLUIUIAH, a TOCHe
IIKOJIBl peaJIbHOM HEOOXOIMMOCThIO CTAHOBHUTCS HENpephlBHOE 0Opa3oBaHue, 4YTO Tpelyer
MIOJIHOTICHHOHM 0a30B0i#l 0011e00pa30BaTeIbHON MOATOTOBKH, B TOM YUCJIE U MaTeMaTUYECKOU. ITO
00yCJIOBJICHO TeM, YTO B HAIIM JHU PACTET YMCIO MPOECCUid, CBA3aHHBIX C HEMOCPEACTBEHHBIM
IIPUMEHEHUEM MaTeMaTHKH: U B cepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJIOTUYECKUX 00JIacTaX, U
naxke B TyMaHuTapHbIX cepax. Takum oOpazom, Kpyr IIKOJIBHUKOB, JUISI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAYMMBIM IIPEIMETOM, PACILIUPSIETCS.

[TpakTHyeckas MOJE3HOCTh MAaTEMAaTHKH OOYyCIOBIIEHA TEM, YTO €€ MPEIMETOM SBISIOTCS
(dyHIaMEeHTaIbHBIE CTPYKTYpPbhl HAIllero MHUpa: MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC
OTHOIICHUS OT MPOCTEHUIINX, YCBAUBAEMbIX B HEMIOCPEICTBEHHOM OTBITE, 0 JOCTATOYHO CIOXKHBIX,
HEOOXOIUMBIX JUISI Pa3BUTHs HAyYHBIX U NPUKIAIHBIX HIeH. be3 KOHKpPETHBIX MaTeMaTHYeCKHX
3HAHUH 3aTPyTHEHO TOHUMAaHKUE MIPUHIIUIIOB YCTPONUCTBA U UCIIOJIB30BAHUS COBPEMEHHOM TEXHUKH,
BOCIIPUATHE W WHTEPIpETAUsl Pa3sHOOOpa3HOW COIHMAIBHON, SKOHOMHYECKOH, MOJUTUYSCKOM
uHpopmanuu, MaaodpPeKTUBHA TOBCETHEBHAS IPAKTUYECKAs ACITEIbHOCTh. KaXXIOMy UelIOBEKy B
CBOEH JKU3HU MPUXOJUTCS BBIOIHATH PACUETHI M COCTABIIATH AJTOPUTMBI, HAXOAUTh U MPUMEHATh
(bopMyIIbl, BIaAETh MPAKTUYECKUMHU NIPUEMAMU T€OMETPUYECKIX U3MEPEHHUH 1 TTOCTPOCHUH, YUTATh
nHpOpPMAaLIMIO, TPEACTABICHHYIO B BHJE TaONIUI, AUarpaMM U TrpaduKOB, XKUTh B YCIOBHIX
HEOIPEeaeIEHHOCTH ¥ IOHUMATh BEPOSTHOCTHBIIN XapakTep CIIydaifHbIX COOBITHH.

OnHOBpEMEHHO ¢ pacuIpeHreM chep IpUMEHEHUsI MaTeMAaTUKU B COBPEMEHHOM OO0IIIecTBE
BcEé Oojee BaXKHBIM CTAaHOBUTCS MAaTEMaTHUECKUH CTHIb MBIIUICHHS, TPOSBISIONIMNACA B
OTpe/IeIEHHBIX YMCTBEHHBIX HaBBbIKaX. B mporiecce u3yueHHss MaTeMaTUKH B apceHal MPUEMOB U
METOZIOB MBIIIJICHUS YEJIOBEKAa ECTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIAYKLIUS M JCTyKIHS,
0000IIeHne M KOHKPETH3allMsl, aHalu3 W CHHTE3, KIacCUpHUKAIMg U CHCTeMaTH3alus,
abctparupoBanne u aHanorusi. OOBEKTHl MaTEMAaTUYECKHX YMO3AKIIOYCHHH, TpaBWiIa HX
KOHCTPYUPOBAHHS PACKPBIBAIOT MEXAHM3M JIOTMYECKHX IOCTPOEHHUH, CIOCOOCTBYIOT BBIPaOOTKE
yMeHusi (GOpMyJIHpOBaTh, OOOCHOBBIBATH W JOKA3bIBaTh CYXXACHUSA, TEM CaMbIM pa3BUBAIOT
JIOTHYECKOE MBIIUIeHHe. Benymas ponb NpUHAAICKUT MaTeMaTuke U B (HopMUpOBaHHH
AITOPUTMUYECKON KOMIIOHEHTHI MBIIIIJICHUSI U BOCIIMTAHUM YMEHHH J1eHiCTBOBATh MO 3a/laHHBIM aJl-
ropuTMaM, COBEPIIEHCTBOBATh M3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mporiecce pemenus 3agay
— OCHOBOI1 yueOHOH AeATeNbHOCTH Ha YPOKaXx MaTeMaTHUKU — pPa3BUBAIOTCS TAaKXKe TBOpUECKas U
MIPUKJIAIHASL CTOPOHBI MBIIIJICHHUS.

OOyuenne MaTeMaTuke Ja€T BO3MOXKHOCTb pa3BUBaTh y OOy4YalOMIMXCS TOYHYIO,
panMoHaNbHYI0 U MH()OPMATHBHYIO peub, YMEHHE OTOMpaTh HauOojee MOAXOJAIINE S3bIKOBBIC,
CUMBOJIMYECKHE, Tpaduyeckre cpeacTBa [Uid BBIPAKEHHS CYXAEGHHH U HArsiIHOTO MX



NIPEICTaBICHHUS.

Heo0XonuMbIM KOMIIOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
o0Iee 3HAKOMCTBO C METOJaMHU MO3HAHUS JCHCTBUTENBHOCTH, IMPEICTaBICHUE O MpeaMere U
METO/IaX MaTeMaTUKH, UX OTJIIMYUH OT METOJIOB JAPYTMX €CTCCTBCHHBIX U T'yMaHHTapHBIX HAyK, 00
OCOOCHHOCTSIX MPUMEHEHHsS] MAaTEeMaTHKH JUIS PEIICHUs HAYYHBIX M NPHKIAJHBIX 3a1ad. Takum
o0pa3om, MareMaTHYecKoe 0O0pa3oBaHHE BHOCHT CBOM BKJIaa B (hOpMUpPOBaHHE OOILICH KyJIbTYpHI
YeJI0BEKa.

W3yueHne MaTeMaTUKU TaK)Ke CIIOCOOCTBYET 3CTETUYECKOMY BOCIIUTAHHIO YEJIOBEKa,
MOHUMAaHHIO KPACOTHI U M3SIIECTBA MATEMATUIECKUX PACCYKICHHUH, BOCTIPHATHIO T€OMETPHUECKUX
(bopM, YCBOCHHIO HJICH CUMMETPHH.

Ilein 1 ocodeHHOCTH M3y4YeHHs y4eOHOI0 mMpeAMeTa «MaTeMaTHKa». 5-9 kiaaccol

[TpropuTeTHEIMHU LIENIIMU O0YYEHHUSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

. ¢dbopMHpOBaHHE LEHTPAIbHBIX MAaTEeMAaTHYECKUX MOHATHH (YUCIIO, BETUYMHA,
reomMeTpuueckass  (¢urypa, TNepeMeHHas,  BEpPOATHOCTb,  (YHKLHUA),  OOECIECUUBAIOLINX
MIPEEMCTBEHHOCTD U MEPCIEKTUBHOCTh MAaTEMaTHUECKOr0 00pa3oBaHus 00y4aroIuXcs;

. nojBesicHne OOy4aloMmMXCsl Ha JOCTYMHOM JJIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTEMAaTUKU U OKPYXKAIOIEro MHpa, MOHMMaHME MAaTeMaTHKH KaK 4YacTH OOIIen
KyJbTYpPBI YEJIOBEUECTBA;

J pa3BUTHE MHTEUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH 0O0yvarommxcs,
[I03HABATEJIbHON aKTUBHOCTHU, MCCIIEA0BATENbCKUX YMEHUM, KpUTUUHOCTH MBIIIJIEHHSI, HHTEpEca K
U3Y4YEHHUIO MATEMAaTUKH;

. ¢dopmupoBanue  (YHKIMOHAIBHOW  MaTeMaTHYECKOM IpaMOTHOCTH:  yYMEHUS
pacro3HaBaTh MPOSBICHUS MaTEMaTHYECKUX MOHATHIA, 00bEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX
KM3HEHHBIX CUTYAIMSIX U NMPH U3YUYEHHUH JAPYTHX YUYEOHBIX MPEIMETOB, NMPOSBICHUS 3aBUCHMOCTEH
U 3aKOHOMEPHOCTEH, (popMylInpoBaTh MX Ha SI3bIKE MATEMaTHKH W CO31aBaTh MaTEMaTUYECKHE
MOJIENIM, IPUMEHSTh OCBOEHHBIM MaTeMaTMYECKMM anmapar s pelleHus IPaKTHKO-
OpPUEHTUPOBAHHBIX 33/1a4, MHTEPIPETUPOBATH U OLIEHNUBATH MIOJyUYEHHBIE PE3YJIHTATHI.

OcHOBHBIE JINHUU COZEpXKaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Hucna u BBIYMCICHU»,
«Anredpa» («AnredpanuecKue BHIPAKEHH», « Y paBHEHHS U HEPABEHCTBAY), « DyHKImm», «I'eome-
Tpus» («I'eomeTpuueckue (QUIypsl M UX CBOWCTBay, «l3MepeHHe reoMEeTpUYECKUX BEITHUUHY),
«BeposTHOCTB U cTaTUCTUKA». JJaHHBIE TMHUM Pa3BUBAIOTCS MMApPAJUIENbHO, KaX/1as B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHMO OJHA OT JPYroil, a B TECHOM KOHTaKTe WU
B3auMoneicTBud. Kpome 3Toro, umx oOBEIMHSET JIOTHUECKash COCTAaBIAIONIAsl, TPaJAUIMOHHO
IIpUCYyLIasi MATEMaTUKE U IPOHU3BIBAIOIIASI BCE MaTEMATHUECKHE KYPChl U COAEPKATEIbHbIE TUHUHU.
CohopmynupoBannoe B DenepalbHOM rocyIapcTBEHHOM 00pa30BaTENbHOM CTaHIAPTE OCHOBHOT'O
ob1iero oopazoBaHus TpeOOBaHUE «YMETh ONEPHPOBATH MOHATHIMMU: OIpEEICHUE, aKCUOMA, TEO-
pema, J10Ka3aTeabCTBO; YMEHUE PaclO3HAaBaThb MCTUHHBIE M JIOXKHBIE BBICKA3bIBAHUS, IPUBOIUTH
IIPUMEPBI U KOHTPIIPUMEPBI, CTPOUTH BBICKA3bIBaHUS M OTPULIAHUS BBICKa3bIBaHUID» OTHOCUTCS KO
BCEM KypcaMm, a (OopMHUpOBaHHUE JIOTHYECKUX YMEHUH pacripeaesnsieTcs 1o BceM rojam o0yyeHHs Ha
ypOBHE OCHOBHOTO oOmero oOpa3oBanus. ComepkaHue 0oOpa3oBaHMs, COOTBETCTBYIOIIEE
MPEIMETHBIM pe3yJIbTaTaM OCBOEHUS paboyeil mporpaMMbl, pacipeaesiEHHBIM M0 ToJlaM 00yUYCHHS,
CTPYKTYPUPOBAHO TaKUM O0pa3oM, 4TOObI KO BCEM OCHOBHBIM, NPUHIMIIMAIBHBIM BOIPOCAM
oOyyaromuecs: o0palagTiuch HEOJAHOKPATHO, YTOOBI OBJAJICHUE MAaTEMAaTHYECKUMH MOHATHAMU U
HaBBIKAMU OCYILECTBIISJIOCH TIOCJIEOBATEIBHO M MOCTYNATENbHO, C COOJIOJCHUEM MPUHIIHUIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMA BKJIIOYAIMCh B OOLIYI0 CHCTEMY MaTeMaTHYeCKHX
MIPEICTaBICHUN 00YUaIOIIMXCs, paCIIUPAs U yTayOuisis e€, 00pasys IpOYHbIE MHOYKECTBEHHBIE CBSI3H.



IInanupyemble pe3yJIbTAThI 0CBOEHHMS YUeOHOI0 MpeaMeTa «<MaTeMaTHKa» Ha YPOBHe
OCHOBHOTI'0 00111er0 00pa3oBaHUA

OcBoenue yuebHOrO npeaMera «MaremaTHka» J0JKHO 00ecTiednBaTh JOCTHKEHHE Ha
YpOBHE OCHOBHOT'O OOIIIEr0 00pa3oBaHUsI CIEIYIOMUX JUYHOCTHBIX, METAIIPEIMETHBIX U
MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB

JInuyHOCTHBIE pe3yJIbTaThI

JIMYHOCTHBIE PpE3yNbTaThl OCBOCHMS IpOrpaMMbl y4yeOHOro mnpenmera «MaremaTHKa»
XapaKTepU3yOTCS:

Hampuomutwcxoe eocnumanue.

IIPOSIBJICHUEM MHTEpPECa K IIPOLUIOMY U HACTOSIIEMY POCCUMCKOM MaTEMATUKH, LICHHOCTHBIM
OTHOLIEHUEM K JOCTHKEHUAM POCCUMCKUX MATEMATUKOB U POCCUNCKOM MaTEMAaTUYECKOU IIKOJIBI, K
MCTIOJIb30BAHUIO 3TUX JOCTHXKEHUH B IPYTUX HAyKax M MPUKIAJAHBIX cepax.

Fpa.ucdancxoe u ()yxoeuo-npaecmeenuoe eocnumaHnue:

TOTOBHOCTBIO K BBIMOJHEHUIO OOS3aHHOCTEH TpakJaHWMHA W pealu3aldi ero Ipas,
NPEJCTaBICHUEM O MAaTEMATUYECKUX OCHOBAX (DYHKLIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHH,
IpoIelyp TPa)KAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M IIp.); TOTOBHOCTBIO K OOCYKICHHUIO
ATHYECKHUX MPOOJIEM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JOCTIKEHHUI HAyKH, OCO3HAHUEM
BaXHOCTH MOPAJIbHO-3TUYECKUX MPUHIIUIIOB B JIEATEIBHOCTH YUEHOTO.

Tpyooeoe éocnumanue:

YCTAaHOBKOM HAa AaKTMBHOEC Y4YaCTHE B PELICHUU IPAKTUYECKUX 3a1ad MaTeMaTHYeCKOU
HaNpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTH MaTEMaTHUECKOro OOpa3oBaHMs Ha MPOTSHKEHUU BCEH
KHU3HHM JUISI YCHEIIHOW MPO(EeCCHOHAIBHONW NESATETbHOCTH M PAa3BUTHEM HEOOXOIUMBIX YMEHMA;
OCO3HAHHBIM BHIOOPOM M MOCTPOCHHEM MHIUBUAYATbHOU TPACKTOPUU O0pa30BaHMS U KU3HEHHBIX
TUTAHOB € YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

Icmemuueckoe eocnumanue:

CHOCOOHOCTBIO K HMOIMOHAIBHOMY W 3CTETUYECKOMY BOCHPUATHIO MAaTEeMAaTUYECKUX
00BEKTOB, 33j]a4, PELICHUN, PACCyKICHUN; YMEHHUIO BUJIECTh MAaTEeMAaTHUYECKUE 3aKOHOMEPHOCTH B
UCKYCCTBE.

Hennocmu nayunozo nosnanus:

OpHEHTAIlMe B JEATENPHOCTH HAa COBPEMEHHYIO CHUCTEMY HAyYHBIX NpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Ppa3BUTHSl 4YeEJIOBEKa, NPUPOABI M OOLIECTBa, IOHUMaHHEM
MaTeMaTHYeCKOM HayKH KakK chepbl 4eT0BEUECKON eSITEIbHOCTH, ITANOB €€ pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHS LUBWIN3ALUU; OBJIAJICHUEM SI3bIKOM MATEMAaTUKHA U MaTEMaTUYECKON KyJIbTYPOU Kak
CPEICTBOM IIO3HAHMS MHpPA; OBJIAJEHUEM IIPOCTEUIIMMM HAaBBIKAMU  HCCIIEI0BATEIbLCKOU
NEeATEIbHOCTH.

Qusuueckoe eocnumanue, (opmupoeanue Kyabmypbl 300p06biA U IMOUUOHATILHOZO
onazononyuus:

TOTOBHOCTBIO TIPUMEHSATh MaTeMaTHUYeCKHe 3HAHHUs B MHTEPEcax CBOETO 3/I0POBbs, BEICHUS
3I0pPOBOTO 00pasza XHU3HH (340pPOBOE MHUTAaHHE, COANAHCUPOBAHHBIM PEXHUM 3aHATHH M OTIbIXA,
perynsipHas (pusnyeckasi aKTUBHOCTH); C(POPMHUPOBAHHOCTHIO HaBBIKA peduieKCHH, NMpPU3HAHUEM
CBOETO MpaBa Ha OIIMOKY M TAaKOTO KE MpaBa JIPyroro 4yesjoBeKa.

Ixonozuueckoe socnumanue:
OpI/IeHTaHI/Ieﬁ Ha NMPUMCHCHUC MATCMATHYCCKUX 3HAHUN IJid pCHICHUA 3aaa4 B obnactu
COXPAaHHOCTH Opr)KElIOIl[QfI CpCabl, IUIAHUPOBAHHA TIOCTYIIKOB W OLCHKH HX BO3MOXKHBIX



MOCTICICTBUM JJIi OKpYXAaroIlel Cpelbl; OCO3HAHMEM TIJI00AJbHOTO XapakTepa 3KOJOIMYECKHX
npobIeM U myTei UX pereHus..

JIuunocmnsle pesynvmamol, odecneuugarujue AOANMAaAyulo 0OyUAOUIE20CA K U3-
MEHAIOUWUMCA YCTIOGUAM COUUATbHOU U RPUPOOHOIL CPEObL:

TOTOBHOCTBIO K JICHCTBUSIM B YCIIOBHSX HEONPEICIEHHOCTH, MOBBIILICHUIO YPOBHSI CBOCH
KOMITETCHTHOCTH 4Yepe3 NMPAaKTUYECKYI0 JIESTEIbHOCTh, B TOM YHCJIEC YMEHUE YUHUTBhCS y JPYIHX
JrozeH, mproOpeTaTh B COBMECTHOM JICSITETIEHOCTH HOBBIC 3HAHNSI, HABBIKK H KOMITIETECHIINY M3 OITbITa
JPYTHX;

HEOOXOAMMOCThIO B (DOPMHUPOBAHUU HOBBIX 3HAHWI, B TOM 4YHCIE (OPMYIHPOBATh UJIEH,
MOHSITHS, THIIOTE3bl 00 OOBEKTAaX M SIBICHHSAX, B TOM YHWCIIC PaHEe HE M3BECTHBIX, OCO3HABATh
negUInTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPHHUMATH CTPECCOBYIO CHUTYaIUIO
KaK BBI30B, TPEOYIOIIUI KOHTPMEP, KOPPEKTHPOBATh MPUHUMAEMbIEC PELICHUS U ICHCTBUS,
(bOpMyITUPOBATH U OLICHUBATH PUCKU M MOCIEACTBUS, (POPMHUPOBATH OITBIT

MeTanpeamMeTHbIe pe3yJibTAThI

MeranpenmMeTHbie pe3yJibTaThl OCBOSHHSI MPOTrpaMMbl ydeOHOro mpeamMera «MaTeMaTHkay
XapaKTePU3YTCS OBIIAJICHUEM  VHUBEPCATbHbIMU no3nasamenbHviMuU oeticmeusmu,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU U  YHUBEPCANLHOIMU  PeZyIAMUGHbIMU
oeticmeusimu.

1) Vuueepcanvhvie noznasamenvHble Oelicmeus obecneyusaom Gopmuposanue 6a308blx
KOCHUMUBHBIX NPOYECcCo8 00yuarowuxcs (0ceoenue memooos NO3HAHUSL OKPYHCAIOue20 Mupa, npu-
MeHeHuUe 102U4eCcKUxX, UCCIe008amebCKUX Onepayuil, yMeHut pabomams ¢ uHgopmayueti).

Ba3oBbie Jornyeckue aeiicTrBud:

J BBISIBJIATh M XapaKTEPU30BATh CYIIECTBEHHBIC TPU3HAKH MaTEMATUYECKHX 00BEKTOB,
MOHATHUH, OTHOIIEHUH MEXIy NOHATUAMH; (OPMYIUPOBATH ONPEEICHUS IOHATHIH; YCTaHABIMBATD
CYIIECTBEHHBIN MPHU3HAK KJIacCU(UKAIIMK, OCHOBAHUS Ui OOOOIIEHHS M CPaBHEHUs, KPUTEPUU
MIPOBOJIUMOI0 aHAJIN3a;

J BOCIIPUHUMATh, (OPMYJIMPOBATH U IPEOOPa30BHIBATh CYKICHHS: YTBEPIAUTEIbHBIC U
OTpHLIATENIbHbIC, €TUHUYHBIC, YACTHBIEC U O0IUE; YCIOBHBIC,

J BBISIBJIAITh MaTEMaTUYeCKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W TPOTUBOpPEUHS B
¢dakTax, NaHHBIX, HAONIONEHHUSIX M YTBEPKICHMAX; IpelylaraTb KPUTEPHUHU IS BBISBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEUUIL;

J JieNaTh BBIBOJBI C UCIIOJIb30BAHNUEM 3aKOHOB JIOTUKH, AETYKTUBHBIX U UHIYKTUBHBIX
YMO3AKJIOUEHUH, YMO3aKIOUYEHHI 110 aHAJIOTUH;

J pa3buparh [0Ka3aTeIbCTBA MATEMAaTUYECKUX YTBEPXKIACHUH (TMpsiMble U OT
MPOTHBHOTO), IPOBOJIUTH CAMOCTOSITEILHO HECTIOXKHBIE JI0KA3aTebCTBA MaTEMAaTUYECKHX (haKTOB,
BBICTPAMBATh APTYMEHTAIUIO, IPUBOAUTH IPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyKIeHus;

. BbIOMpPATh crocod pemieHus y4eOHOW 3ajaud (CpaBHHBATh HECKOJIBKO BapHUaHTOB
pelieHust, BRIOUpaTh Hanbosee MOIXOAAIINHA ¢ YIETOM CaMOCTOSITEIbHO BBIACICHHBIX KPUTEPHUEB).

Ba3oBbie ncciiegoBareibcKkue 1eCTBUA:

o UCIIONIb30BaTh  BOMPOCHl  KaK  HMCCIEAOBATEIbCKUN  HHCTPYMEHT  MO3HAHMUS;
dbopMyIHUpoBaTh  BOIPOCH, (PHUKCHUpYIOIIHE MPOTUBOpPEUHE, MPOOIEMy, CaMOCTOSTEIHHO
yCTaHABIMBaTh MCKOMOE W JIaHHOE, (JOPMHUPOBATH THIIOTE3Y, apTYMEHTHPOBATH CBOIO IMO3HUIIUIO,
MHEHHUE;



J MPOBOJUTH 10 CaMOCTOSITEIBHO COCTABICHHOMY IUIaHY HECIIOKHBIA AKCIEPUMEHT,
HEOOJIBIIIOE  MCCIIEOBAHUE 10 YCTAHOBJIEHUIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBeKTa,
3aBUCUMOCTEHN 00BEKTOB MEXKy CO00IA;

. CaMOCTOSITENIbHO  (popMysipoBaTh OOOOINEHUS M BBIBOABI IO  pe3yjbTaTram
MPOBEAEHHOTO HAOIIOACHNUS, UCCIIEIOBaHHS, OLICHUBATh JIOCTOBEPHOCTh MOJTYYCHHBIX PE3YIbTAaTOB,
BBIBOJIOB M O0OOIICHUIA;

J IIPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE Ipolecca, a TakKe  BBIIBUTATh
MIPE/TIOI0XKEHHUS O €r0 Pa3BUTHH B HOBBIX YCIIOBHUSX.

Paborta ¢ unopmanmeii:

J BBISIBJIATH HEJAOCTATOUYHOCTh U MU30BITOYHOCTH MH(POPMAIIUU, TAHHBIX, HEOOXOAUMBIX
ISl peIIeHus 3a/1a4H;

J BbIOMPATh, aHAJIM3UPOBATH, CUCTEMATH3UPOBATh M MHTEPIPETHUPOBATH HH(POPMAIIUIO
pa3NUYHBIX BUAOB U (POPM IpPEICTABICHHUS;

. BbIOMpaTh (hopMy MpencTaBieHUs] HMHPOPMALUU U HUIIOCTPUPOBATH pellacMble
3aJjauu CXeMaMH, AuarpaMMaMy, HHOHM rpadukoil 1 uX KOMOWHAIMSAMU;

J OLIEHUBATh HAIEKHOCTh MHPOPMALIUH 110 KPUTEPHUSAM, IPEUIOKEHHBIM YUUTEIIEM HITH
c(OpMyYITHPOBAHHBIM CAMOCTOSTEIHHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbBIE Oelicmaus 00ecneuusaom c@opmupo8aHHoCHb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

O0menue:

J BOCIIPUHUMATH U (POPMYITHPOBATH CYXKJICHHS B COOTBETCTBHU C YCIOBHSIMU H ISTSIMU
OOILEHHUS; SICHO, TOYHO, TPAMOTHO BBIpa)KaTh CBOIO TOYKY 3PCHHUS B YCTHBIX M MUCbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 110 X0y PEIICHHUs 3a/1a41, KOMMEHTHPOBATh MOJTY4YCHHBII PE3yJIbTaT;

. B X0JI€ 00CY/I€HU 337aBaTh BOIPOCHI IO CYIIECTBY 00CYKIaeMOM TEMBI, TPOOIIEMBI,
pelraeMoil 3aja4d, BBICKA3bIBATh HJICH, HAIICJICHHBIC Ha TMOWCK PEIICHHS; COIMOCTAaBIISITH CBOH
CY)KICHHUSI C CYXKICHUSMH APYTHX YYAaCTHUKOB JMAIIOra, OOHAPYKMUBATh PAa3IM4YME M CXOJCTBO
MO3HUIIHIA; B KOPPEKTHOH (hopMe (HOopMyJIMpOBaTh Pa3HOTIIACHS, CBOM BO3PAKEHHS;

J NPEICTABIISATh PE3yIbTAaThl PELUICHUS 331a49H, SKCIICPUMEHTA, UCCIICIOBAHHS, TPOCKTA;
CaMOCTOSATENIFHO BBIOMPATh (POPMAT BBICTYIUICHUS C YUETOM 3a/ad NpPEe3eHTAlMH U OCOOCHHOCTEH

ayTUTOPHH.
CotpyannuecTBo:
° MOHUMATh U UCIMOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON M WHAWBUIYAIbHON paboThI

IpU PEUIeHUH Y4YeOHBIX MaTeMaTH4YeCKHX 3aJay; NMPUHUMAThH IIeJIb COBMECTHOM NEsTEIBHOCTH,
IUTAHUPOBATh OPTaHM3ALMIO COBMECTHOH paloThl, pacrpenesiars BHAbI padoT, JTOrOBapUBATHCH,
00CYX/1aTh MPOLIECC U PE3yIbTAT pabOTHI; 0000IATh MHEHHS HECKOJIBKUX JIIOACH;

. y4acTBOBaTh B TIpPYyMIOBBIX (opmax paboTel (00CykIeHHs, OOMEH MHEHHSIMHU,
MO3TOBBIE HITYPMBI U Jp.); BBIIOJHATH CBOIO YacThb pabOThl M KOOPIAUHHPOBATH CBOM JIEHCTBHSA C
JAPYTUMH YIEHAMH KOMaH/Ibl; OLIEHUBATh KAUeCTBO CBOETO BKJIa/a B OOLIHIA POIYKT MO KPUTEPHSIM,
c(OpMyITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUSI.

3) Vnusepcanvhnvle pezynamuenvie Oeticmeusi 0becnedusarom opmuposanue cmulclo8blx
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIU.

Camoopranuzanms:

o CaMOCTOSITENIBHO COCTABJIATH IUIAH, AJTOPUTM pELICHHs 3aJauu (WIM €ro 4acTh),
BBIOMpPATh CIOCOO peIIeHUs C Y4€TOM HMEIOIIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHUH C y4ETOM HOBOM MH(pOpMAIIHH.



CaMOKOHTPOJIb:
° BIIQJIETh CIIOCOOAMH CaMOTIPOBEPKH, CAMOKOHTPOJIS IIPOIIECcCa U Pe3yIbTaTa PerieHus
MaTeMaTHUYECKOM 3a/1auH;

® npeaABUACTb TPYAHOCTH, KOTOPBIC MOT'YT BOBHUKHYTH ITPU PCHICHUHA 3a/1a41, BHOCUTDH
KOPPCKTHUBBI B ACATCIIBHOCTL HA OCHOBC HOBBIX OGCTOHTGHBCTB, Hafll[eHHBIX OH_II/IGOK, BBISIBJICHHBIX
TPYIHOCTEH;

® OILICHUBAThb COOTBCTCTBUC PC3YyJibTaTa ACATCIILHOCTHU MMOCTaBJICHHOM [CJIn 1 yCIIOBUSM,

OOBSICHATh MPUYMHBI JOCTHKCHHUS WM HEJOCTH)KCHUS LM, HAXOIUTh OIIMOKY, aBaTh OICHKY
pUOOPETEHHOMY OTIBITY.

IIpeaMeTHBIE pe3ybTaThl

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS PadOUei MporpaMmbl 0 MaTeMaTHKE MPEICTABICHBI 10
rogaM oOy4YeHHs B CICIYIOIIUX pa3Jiesax MporpaMMbl B paMKax OTJIEJIbHBIX KYpPCOB: B 5—6 Kitaccax
— Kypca «MaremaTnka», B 7—9 kiaccax — KypcoB «Anrebpa», «I'eomeTpusi», «BeposTHOCT 1
CTaTUCTUKA).

Pa3BuTHe JIOrM4eCcKuX MpeACTaBICHUN U HABBIKOB JIOTUYECKOT O MBILITICHUS OCYLIECTBIISAETCS
Ha TIPOTSHKEHMM BCEX JIET OOydeHHUs B OCHOBHOHM INIKOJIE B paMKaX BCEX HA3BaHHBIX KYpCOB.
IIpennomaraercs, 4TO BBITYCKHUK OCHOBHOM IIKOJIbI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPULIAHMS
BBICKA3bIBAHUI, PACIO3HABATb HCTUHHBIC U JIOKHBIC BBICKA3bIBAHUSA, IIPUBOJUTH IPUMEPBHI U
KOHTPIIPUMEDBI, OBJIAJICET MOHATUAMU: OIPEIECICHUE, aKCUOMa, TEOpEeMa, IOKa3aTelbCTBO — U
HAYYHUTCS UCTIOJIBb30BaTh UX MPH BHITIOJHEHUHU YUEOHBIX U BHEYUEOHBIX 3a/1a4.

5-6 xi1acc

Lesn n3ydyeHust yueOHOro Kypca

[TpropuTeTHEIMU LIENIIMU O0YYEHHUSI MaTeMaTHKe B 5S—6 Ki1accax sBISIOTCS:

J npojoIDKeHHEe (OPMUPOBAHHUS OCHOBHBIX MAaTeMaTHYECKHUX TOHATHHA (YHCIIO,
BEJIMYMHA, TeoMeTphueckas ¢urypa), o0ecrneunBalonMX MPEEeMCTBEHHOCTh M MEPCIEKTUBHOCTD
MaTEeMaTHYECKOT0 00pa3oBaHusl 00yUarOIINXCS;

J pa3BUTHE MHTEUICKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH 0Oyvarommxcs,
MI03HABATEIbHOM aKTUBHOCTH, UCCIIEJIOBATEIILCKUX YMEHUHN, MHTEpEca K H3yYSHHUI0 MATEeMaTHKY;

J nojBesicHne OOy4aloMmMXCsl Ha JOCTYMHOM JJIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3U MaTEMAaTUKU U OKPYXKAIOILEro MUPa;

J ¢dopmupoBanre  (YHKIMOHAIBHOW  MaTeMaTHYECKOM TIpaMOTHOCTH:  YMEHUS
pacro3HaBaTh MaTeMaTHYeCKHE OOBEKTbI B pPEAJbHBIX JKU3HEHHBIX CUTYalUsX, HPUMEHSITbH
OCBOCHHBIE YMEHHUS [UIl pEIICHUS MPaKTHKO-OPHEHTUPOBAHHBIX 33734, HWHTEPIPETHPOBATH
MIOJTyYCHHBIE Pe3yJIbTAThl U OLCHUBATh UX HA COOTBETCTBUE MPAKTUUECKOM CUTYaIUH.

OcCHOBHBIC JIHHUH COJICPKAHHS Kypca MaTeMaTHKH B 5—O6 Kiaccax — apudMeTHIecKas u
reOMEeTpHUYECKasi, KOTOPbIE Pa3BUBAIOTCS MAapaIeIbHO, KaKJash B COOTBETCTBHH C COOCTBEHHOM
JIOTUKOW, OJHAKO, HE HE3aBUCUMO OJIHA OT APYrOM, a B TECHOM KOHTAKTE U B3aUMOAEHCTBUU. Takxke
B Kypce IMPOUCXOTUT 3HAKOMCTBO C DJIEMEHTaMH alreOpbl U ONMUCATEIBHON CTATUCTUKH.

W3ydyenne apupMeTHUECKOr0o Marepualia HAYMHACTCS CO CHUCTEMATHU3allMd W Pa3BUTUA
3HaHUI 0 HaTYpaJIbHBIX YKCIaX, MOTYYEHHBIX B HAaYaJIbHOU 1IKoJe. [Ipy 3TOM coBepileHCTBOBAHKE
BBIYUCIUTEILHON TEXHUKH W (OPMHUPOBAHHE HOBBIX TEOPETHUECKUX 3HAHUU COYETACTCS C
pa3BUTHEM BBIUUCIUTEIBHOW KYyJIbTYPhl, B YACTHOCTH C OOYYCHHEM MPOCTEHIIMM MpHEMaM
MPUKUJIKK U OLIEHKU PE3yJIbTaTOB BhIYMCICHUN. V3yueHne HaTypalbHBIX YHUCEN MPOAOKAETCS B 6
KJIacCe 3HAKOMCTBOM C HAYaJIbHBIMU MOHSATUSAMH TE€OPUU JCIUMOCTH.

Jpyroii kpynHbIii OJ0K B cofepKaHUU apu(METHUECKOW JUHMU — 3TO Apobu. Hauano



M3y4eHUs] OOBIKHOBEHHBIX M JECSATUYHBIX ApoOedl OTHeceHO K 5 Kiaccy. DTO MepBbI 3Tam B
OCBOCHMH JIpO0Eeii, KOraa MPOMCXOIUT 3HAKOMCTBO C OCHOBHBIMH HJCSIMU, TIOHATHAMHU TeMbl. [lpu
3TOM pPAacCMOTPEHHE OOBIKHOBEHHBIX Jpo0Oeil B TMONHOM OOBbEME MpPENNIeCTBYET H3YUYCHHUIO
JECATUYHBIX TpoOei, YTo 1enecooOpa3Ho C TOUYKH 3PEHMS JIOTUKU M3JI0KEHHS YHUCIOBOW JIMHUH,
KOTJa IpaBWia JEHCTBUH C JECATUYHBIMU JApPOOSMH MOKHO OOOCHOBATh YK€ M3BECTHBIMU
JITOPUTMAMH BBITIOJTHEHHS JIEHCTBUN ¢ OOBIKHOBEHHBIMHU APOOSMHU. 3HAKOMCTBO C JECATUUHBIMU
ApoOsSMHU PACHIMPUT BO3MOXKHOCTH JUIS MOHMUMAHUS OOYYAIOIIMMUCS MPUKIATHOTO HMPUMEHEHHUS
HOBOMH 3amMCy pU U3yYEHUH APYTUX MPEIMETOB U MPH MPAKTUYECKOM Hcnonb3oBanuu. K 6 kiaccy
OTHECEH BTOPOW OTalm B HW3YYCHHH JApOOeH, T/e MPOUCXOAUT COBEPIICHCTBOBAHUE HABHIKOB
CpaBHEHHMsT U TpeoOpa3oBaHUs JApoOei, OCBOCHHE HOBBIX BBIYUCIUTEIBHBIX aJITOPUTMOB,
OTTauMBaHUE TEXHUKH BBIYMCICHUN, B TOM YHCJIE 3HAUCHUH BBIPAKCHWN, COACpKAIUX U
OOBIKHOBEHHBIE, U JICCATUYHBIC IPOOH, YCTAaHOBJICHUE CBSI3€H MEKIY HUMHU, PACCMOTPEHUE IPUEMOB
perieHus 3a1a4 Ha 1poou. B Havane 6 kiacca MpOUCXOAUT 3HAKOMCTBO C MTOHATHUEM IPOICHTA.

OCOOEHHOCTBIO U3YyUEHHSI TTOJIOKHUTEIBHBIX U OTPUIIATEIBHBIX YUCEN SBISETCS TO, YTO OHU
TaKKe MOTYT paccMaTpUBaTbCcs B HECKOJBKO 3TamoB. B 6 kiacce B Havajge HM3y4YCHHS TEMBI
«[lomoxxuTenpHble M OTpHULIATENIBHBIE YWCIA» BblIensercs noarema «llemsle yucmay, B pamkax
KOTOpPOH 3HAKOMCTBO C OTPULATENBHBIMH YHUCIAMUA W JCHCTBUSMH C TOJOXUTEIBbHBIMUA U
OTPHLIATENILHBIMU YHCIIAMH MPOUCXOAUT HA OCHOBE COJCPKATEIBHOTO MOAX0/1a. DTO MO3BOJISET HA
JOCTYITHOM YPOBHE NIO3HAKOMUTD YUAIIUXCSI MPAKTHYECKU CO BCEMU OCHOBHBIMH MOHSATUSMHU TEMBI,
B TOM YHCJI€ U C IPAaBUJIAMHU 3HAKOB IIPU BHITIOJHEHUH apu(METHYECKUX JeiicTBUi. M3yueHue pauno-
HAJIBHBIX YHCEN Ha 3TOM HE 3aKOHYHUTCA, a OyIeT MPOIOJHKEHO B Kypce aiaredpsl 7 Kilacca, YTO CTaHeT
CIICAYIOUIMM IPOXOJ0M BCEX MPUHIMIHAIBHBIX BOIPOCOB, TEM CaMbIM pa3JiefieHHe TPYAHOCTEH
o0yieryaeT BOCHpUATHE MaTepuana, a pachpeiciieHHEe BO BpPEMEHH CIIOCOOCTBYET MPOYHOCTHU
nproOpeTaeMbIX HaBBIKOB.

[Tpu 00y4eHnH pereHHIo TEKCTOBBIX 3a/1a4 B 5—6 Ki1accax MCIOJIb3YIOTCS apu(MeTHIeCKue
npuémsl pereHus. TeKCToBbIe 3a1auu, pelaeMble IPH OTPAOOTKE BHIYMCIUTEIBHBIX HABBIKOB B 5—
6 Kiaccax, pacCMaTpUBAIOTCS 3aJaud CIEAYIOIIMX BUAOB: 3a/la4d HA JBWKEHHME, HA YacTH, Ha
MOKYIIKH, Ha pabOTy M MPOU3BOAMTEIBHOCTD, HA MPOICHTHI, HA OTHOIIEHHS U Tponopuuu. Kpome
TOro, 0Oy4Jarolecs 3HaKOMATCS ¢ MpUEMaMH PELIeHHUs 3a/1a4 TepeObopoM BO3MOKHBIX BAPHAHTOB,
yuaTcst paboTath ¢ nHpOpManuei, NpecTaBlIeHHON B popMe TabIHIl WIIM AUArPaMM.

B paboueii mporpamme npeaycMoTpeHo (OPMHUPOBAHUE MTPOTIEIEBTUUECKUX alreOpandecKux
npencTtaBieHuid. bykBa Kak CHMBOJI HEKOTOPOT'O YHMCJIa B 3aBUCUMOCTH OT MaTeMaTHYECKOTO
KOHTEKCTa BBOJUTCS MOCTENIEHHO. byKBEHHAst CHMBOJIMKA ITMPOKO MCTIONIB3YETCS MPEXK/IE BCETO IS
3armucH OOIIMX YTBEPXKIACHUH U MpenaokeHuid, GopMyl, B YaCTHOCTH JUI BBIYUCICHHS T€OMETPH-
YECKHUX BEJIMYMH, B KAUECTBE «3aMECTUTEIS YHCIA.

B kypce «MartemaTuku» 5—6 Ki1accoB IpecTaBiIeHa HAIIsIiHAs TEOMETPHsl, HallpaBJICHHAs
Ha pa3BUTHE 0OPA3HOTO MBIIIJICHUS, TIPOCTPAHCTBEHHOTO BOOOPAKEHUS, N300pa3UTEIbHBIX YMEHHH.
OTO Ba)KHBIN 3Tal B U3yYEHUH T€OMETPHH, KOTOPBIN OCYIIECTBIISECTCS HA HATJISIHO-TIPAKTUYECKOM
YPOBHE, ONHUpPAETCsl Ha HAIJIAIHO-00pa3Hoe MbIIeHne oOyuarommxcs. bosibmas posib oTBOAUTCS
MPAKTUYECKOH NeSITETLHOCTH, OIBITY, SKCIIEPUMEHTY, MOIeIUpOoBaHui0. O0yJaronecs 3HaKOMTCS
C TEOMETPHYECKUMH (HUrypaMH Ha IUJIOCKOCTM M B TPOCTPAHCTBE, C HX MPOCTEUIINMU
KOH(UTypaIusMHy, ydarcs n300pakaTh UX Ha HEJIMHOBAHHOM M KJIeT4aToOl Oymare, paccMaTpUBaOT
UX IPOCTEHIINME CBOMCTBA. B mporuecce m3ydeHus HarisHOM I€OMETPUM 3HAHMS, ITOIYYEHHBIC
00y4aroImuMHCs B Ha4aJIbHOH IIKOJIE, CHCTEMAaTU3UPYIOTCS U PACIIUPSIIOTCS.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe
CornacHo yueOHOMY IUIaHY B 5—6 Kjaccax H3y4aeTcsl WHTETPUPOBAHHBIA IpEIMET



«MaTtemaTukay, KOTOpBIH BKIIOUAET apu(hMETHUECKUI MaTeprall U HarJIJHYO0 TE€OMETPHUIO, a TAKKE
MPOTIE/IEBTHUECKUE CBEICHHS U3 anreOpbl, 3JIEMEHTHI JIOTUKY U Hayalla OMUCATEIbHON CTaTUCTUKY.

Y4eOHBIN TUIaH HA W3yYeHHEe MAaTeMaTHKH B 5—O6 Kilaccax OTBOJAUT HE MEHee 5 yueOHbIX
YacoB B HEJIECIIO B TEUCHHE Ka)X10T0 roja ooydenusi, Bcero 340 yueOHBIX 4acoB.

Conep:xanue yueOHOro Kypca (mo roagam o0y4eHus)

S knace

Hamypanvuovie yucna u uynp

Harypanbsaoe uucno. Psg natypansabix urncen. Yucno 0. M300paxkenue HaTypaabHBIX YHCET
TOYKaMH Ha KOOPJMHATHOM (YUCIIOBOI) MPSIMO.

Ilo3uunoHHas cucreMa cuyucieHus. Pumckas HyMmepauus Kak IpPUMEDP HENO3ULMOHHOU
CUCTEMBI cunciieHus. JlecaiTuyHas CUCTEMa CYUCIICHMUS.

CpaBHEHHE HATypalbHBIX YHCEN, CPAaBHEHHME HATypaJbHbIX uHcen ¢ HylIéM. CrocoObl
cpaBHeHUs. OKpyTJIeHHE HAaTypalbHbIX YUCEIL.

CrnoxeHue HaTypalbHBIX YHCEN; CBOMCTBO HyJIsI IPU CIIOKEHNU. BelunTanue kak JeiCTBUE,
o0paTHOE CJIOXKEHUIO. YMHOXEHHE HaTypalbHBIX YHCEN; CBOHCTBA HyNS M EIUHHIBI TpU
yMHOXeHUH. JleneHne kak neiicTBue, o0paTHoe yMHOKEHUI0. KOMIIOHEHTHI IeicTBUI, CBA3b MEXKIY
Humu. IlpoBepka pesynbrata apudmerndeckoro neiictus. I[lepeMecTUTETPHOE U COYETATEILHOE
CBOMCTBA (3aKOHBI) CIOXKEHUS U YMHOKEHUS, PACIIPEIEIUTEIbHOE CBONCTBO (3aKOH) YMHOKEHUS.

Hcnonb3oBanue OykB Uit O0O3HAYEHHsT HEU3BECTHOIO KOMIIOHEHTA W 3allUCH CBOWCTB
apu(pMeTHYECKUX ACHCTBUIL.

Jenurenn u KpaTHbIE 4YUCIIA, PA3JI0KEHHE HAa MHOXKUTENU. [IpocTeie M COCTaBHBIE YHUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. /lenenue ¢ octaTkom.

CreneHb ¢ HaTypaJIbHBIM [TOKa3aTeIeM. 3alliCh YNCIa B BUAE CYMMBI Pa3psiiHbIX CllaracéMblX.

UucioBoe BbIpaK€HHE. DBbluncCiIeHHE 3HAYEHUN 4YMCIIOBBIX BBIPAXKEHUMN; IOPSIOK
BBIIIOJIHEHMS ACUCTBUU. VICIIONBb30BaHNE NIPU BBIYUCIICHUAX IIEPEMECTUTEIIBHOIO U COYETATEIIBHOTO
CBOMCTB (3aKOHOB) CJIO’KE€HUSI U YMHOXKEHHUS, PACTIPEAEIUTEIILHOTO CBOMCTBA YMHOXKEHHUS.

Jlpoou
[IpencraBnenue o ApoOM Kak crocode 3amucu 4acTH BeIMYMHBI. OOBIKHOBEHHBIE JpoOu.

[TpaBunbHBIE W HEMpaBUIIbHBIE ApoOu. CMemaHHas IpoOb; MPEICTaBICHUE CMEIIAHHOW ApOOH B
BUJIC HENPaBUIBHOW JpoOW M BBLIEICHHE LEJIOH YacTH 4YKCIa M3 HENpaBWIBHOW JIPOOH.
N300pakenune npobeil ToukaMu Ha YMCIOBOM mpsiMoil. OcHOBHOE CBOMCTBO apodu. CokpaiieHue
npobeii. [IpuBenenue npodu k HOBoMY 3HaMeHaTen0. CpaBHeHHE ApoOei.

CrnoxeHue W BBIYUTAHUE ApoOeil. YMHOXeHHE U JeleHue ApoOeil; B3auMHO-OOpaTHBIE
npoOu. HaxoxieHue yacTu 1eJ0ro U eJIoro 0 ero YacTH.

Jecatnunas 3anuck apobeit. [lpencraBienue AecsITUHYHOW OpoOH B BHIIE OOBIKHOBEHHOM.
N300parkeHne IECATUYHBIX ApoOei TOYKaMH Ha YUCIOBOW mpsiMoi. CpaBHEHHE IECATUYHBIX
IpoOeii.

Apudmernueckne IEHCTBUS € AECATUIHBIMU ApoOsSMU. OKpYTIIeHHE JECITUYHBIX APOOEii.

Pewenue mexkcmoswix 3aoau

Pemenne TEKCTOBBIX 3amad apuPMETHUYECKHM CIOCOOOM. PerieHue IorMyecKkux 3ajad.
Pemenne 3amau mepeOopoM BceX BO3MOXKHBIX BapUaHTOB. VICMONB30BaHHWE MPU PEIICHUU 3a71ad
TAOJIHIL U CXEM.

Pemenne 3amad, coaepKaniux 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEIMYHHBI: CKOPOCTh, BpPEMs,
paccTosiHue; I1IeHa, KOJIMYECTBO, CTOMMOCTh. EJWHMIBI W3MEpEHHsS: MacChl, 00bEMa, IICHBI,
paccTosiHus, BPeMEHH, CKOPOCTH. CBSI3b MEXIy €AMHULIAMU U3MEPEHHSI KaXKI0W BETUIHHBI.



Pemenrie OCHOBHBIX 3a/1a4 Ha POOH.
[IpencraBneHre qJaHHBIX B BUIE TAOIUIl, CTOIOYATHIX TUATPAMM.

Hacnaonan zeomempusn

Harnsinaele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, yToll,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT. YT0JI. [IpAMOM, OCTpBIN, TYIION U pa3BEPHYTHIN YIJIBL.

JnuHa  oTpe3ka, METpUYECKHE E€QUHULBI JUIMHBL  J[IMHA  JOMaHOW, IEpUMETP
MHOI'OyrojbHUKA. I3MepeHue u ocTpoeHue YIJioB € IIOMOLIBbIO0 TPAaHCIIOPTHUPA.

Harnsinaele npeacraBieHuss o (GUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; MPSMOYTOJIbHUK,
KBaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (UTYP.

N3o0paxkenue ¢uryp, B ToM ymcie Ha kieTuyaToi Oymare. [loctpoenne xoHpurypauuit u3
yacTeil mpsAMOH, OKPYKHOCTH Ha HETMHOBAaHHOW M KieTdyaroi Oymare. Mcmosib30BaHHE CBOMCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHHUKA, KBaJpaTa.

[Tnomanp npsIMOYTroJIbHUKAa U MHOTOYI'OJIBHUKOB, COCTaBJIEHHBIX W3 IPSIMOYTOJIBHUKOB, B
TOM yHcie puryp, n300pak€HHBIX Ha KJIeT4aTol Oymare. EquHUIIBI n3MEpeHus mIomaiu.

Harnsinaele  mpencTraBieHMs O MPOCTPAHCTBEHHBIX — (QUrypax:  MPsIMOYTOJbHBIN
napasiesnenunesi, Kyo, MHOrorpaHHUKHU. V300paskeHue MpoCcTeHIINX MHOTOTPaHHUKOB. Pa3BEpTku
Kyba u mnapamnenenunena. Co3gaHue Mojeie MHOTOTPaHHUKOB (M3 Oymaru, HpPOBOJIOKH,
IJIACTUJIMHA U JIP.).

O06BEM NPSAMOYTOILHOTO Napaiesienunena, kyoa. Enuauns: nusmeperus o0bEma.

6 xk1acc

Hamypanvnoie uucna

Apudmernueckne JeMCTBUS € MHOTO3HAYHBIMU HATYPaJbHBIMH 4YHCIaMU. YHCIOBBIE
BBIPpAXKCHUS, HNOPAOOK ﬂCﬁCTBHﬁ, HUCIIOJIB30BaHHUEC CKOGOK. Hcnonp3oBanue IpuU BBIYHUCIICHUAX
NEPEMECTUTCIIBHOTO U COYCTATCIIBLHOI'O CBOMCTB CIIOKCHUS U YMHOKCHUA, paclpCaACIMTCIbHOIO
cBoiicTBa yMHOKeHUsA. OKpyIJIEHHUE HATyPaJIbHbIX YHCEI.

JlenuTenu U KpaTHbIE YMCIIA; HAMOOIBIIUI OOIIHIA IeTUTENh U HaUMEHbIIee 0011ee KpaTHOE.
JlenuMocTh CyMMBI M IpOU3BeACHUS. [[eneHne ¢ 0CTaTKoM.

Jpoou
OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOMCTBO JpoOH, cokpaieHue apodeil. CpaBHEHHE U

yrnopsourBaHue Apooeil. Pemenue 3a1ad Ha HAX0XKICHHE YaCTH OT LIEJIOT0 U IEJIOTO MO €ro YacTH.
JlpoOHOe uncio kak pe3yibTar AeneHus. [Ipeacrapnenue qecITUIHON IpoOH B BUIE OOBIKHOBEHHOM
IpoOu U BO3MOXHOCTH NPECTaBICHUS OOBIKHOBEHHOH IpoOu B BHIE JecATUYHOH. JlecsTHUHBIE
apoOu W MeTpuueckas cuctemMa Mep. Apudmerndeckue ICHCTBUS U YHMCIOBBIE BBIPAKECHHUS C
OOBIKHOBEHHBIMU U JIECATUIHBIMU JAPOOSIMHU.

OtHomenue. /JleneHne B JaHHOM oOTHomieHWd. MacmTab, nponopius. Ilpumenenue
IIPONOPLUI IIPU PELICHUY 3a/1a4.

ITonsTue npoueHTa. BelyuciieHre NponeHTa OT BEIWYMHBI U BEIUYMHBI 110 €€ IMPOLICHTY.
BrlpaxkeHne NpOLEHTOB AECATHYHBIMU JpoOsiMu. Pemenune 3amay Ha mpoueHTH. BripaxeHue
OTHOLIEHUS BEJIMYUH B IIPOLICHTAX.

Ilonoxcumensvusie u ompuyamenvHbvle HUcCaa

ITonoxurensHple U OTpULATENbHBIC YKcia. Llenble yncna. Moayis 4yncia, reomeTpudeckas
MHTEpHpeTanus Moayss uucia. M3o0paxkeHne yucen Ha KOOPIMHATHOM mpsiMoi. YucioBbie
IIPOMEXKYTKH.

CpaBHenue uncen. ApudmMernueckue AECHCTBHUS C IMOJIOKUTEIBHBIMU M OTPULIATEILHBIMU
YHUCJIAMH.



[IpsimoyronbHasi cucTeMa KOOpPAMHAT Ha IIOcKocTU. KoopauHaThl TOUKM Ha IJIOCKOCTH,
abcrucca u opauHara. [loctpoenune Touek u GUryp Ha KOOpAMHATHOM IIIOCKOCTH.

bykeennuvie sviparcenusn

[Tpumenenne OyKB sl 3alIMCH MaTEeMAaTHYECKUX BBIpAXKEHUN M mpeanoxkeHuil. CBoiicTBa
apupMeTHUeCKuX NeicTBUN. ByKBEHHBIC BBIpRKEHUS M YHCJIOBBIE I0/CTAaHOBKHU. ByKBEeHHBIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITIOHEHTa. DOpMyIibl; (hOpMyJIIbl IEPUMETPA U TUIOIIAIH
NpSMOYTOJIbHUKA, KBajpaTa, 00bEMa apansenenuneaa u Kyoa.

Pewenue mexcmoguix 3a0au

Pemenue TEKCTOBBIX 3amau apuMETHYECKUM crocoOoM. Pemienune nmormueckux 3ajad.
Pemenue 3aau nepe6bopoM Bcex BO3MOKHBIX BapUAHTOB.

Pemenne 3anay, copeprKalux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEIUYMHBI: CKOPOCTb, BpeMs,
paccTosiHue; IeHa, KOTMYECTBO, CTOUMOCTD; TPOU3BOAUTEIBHOCTD, BpeMs, 00bEM paboThl. EnuHuIIE!
U3MEpPEHUS: MacChl, CTOUMOCTH; PACCTOSIHUS, BPEMEHM, CKOpOCTH. CBs3b MEXIY €IUHHMIIAMU
U3MEPECHUS KaXKIOU BEIIMYUHBI.

Pemenue 3a1a4, CBSI3aHHBIX C OTHOLIEHUEM, IIPOIOPLMOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMU;
pellIeHre OCHOBHBIX 3aJa4 Ha ApOOU U IPOLIEHTHI.

OrneHka 1 NpUKKJIKA, OKPYIJIEHUE pe3yibTaTa.

CocraBneHne OyKBEHHBIX BBIPAKEHUHN 10 YCIOBHUIO 3a1a4H.

[IpencraBnenue naHHBIX C TOMOIIBIO TabauIl U quarpamMM. CtosGuaThie TuarpaMMbl: YTEHUE
U IIOCTpoeHue. YTeHne KpyroBbIX JHarpamm.

Hacnaonan zeomempusn

Harnsinaele npeacraBieHus o purypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, yToll,
JIOMaHasi, MHOTOYTOJIbHUK, YETBIPEXYTOJILHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3auMHOe pacnonokeHue [ByX IPsAMBIX Ha IIOCKOCTH, IIapajuIeNIbHBIE IIPsSMBbIE,
NIEPIEHIUKYISIPHbIE TpsiMble. M3MepeHue pacCTOSHMM: MEXIy IBYMs TOYKaMHU, OT TOYKH [0
IIPSAIMOM; JUIMHA MapLIpyTa Ha KBaJpPaTHOM CETKE.

M3mepeHre U IMOCTPOCHHME YIJIOB € IMOMOLIBIO TPAHCIOPTUPA. BHIBI TPEYyroJBbHHUKOB:
OCTPOYTOJIbHBIN,  MPSIMOYTOJbHBIN, TYNOYTOJbHBIH;  paBHOOEAPEHHBIH, PaBHOCTOPOHHHIA.
YeThIpEXYroJIbHUK, IPUMEPHI YETBIPEXYTOJBHUKOB. [IpAMOYroibHHK, KBaJapaT: HCIOJIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. M3o0paxkeHne reoMeTpuueckux (GUryp Ha HEITUHOBAHHOU
Oymare ¢ WHCIOJIb30BaHUEM IUPKYJs, JUHEWKH, YTroJbHHMKA, TpaHcrmoptupa. [loctpoeHus Ha
KJIeT4aToi Oymare.

[Tepumerp MHOroyronpHuKa. [loHATHE TUTOMAAM DUTYPBI; €AUHUIBI U3MEPEHUS TUIOLIA/IH.
[TpubnmxEénnoe n3MepeHue miomany Guryp, B TOM 4ucie Ha KBaapaTHou ceTke. [IpubmmkénHoe
U3MEPEHUE JUIMHBI OKPYKHOCTH, IIOIIAN KPyTa.

CumMmMeTpus: LeHTpallbHasA, OCeBasl M 3epKajbHas cuMMeTpuH. IlocTpoeHne cMMMETPUYHBIX
duryp.

Harmnsiiaele mpeacTaBieHus O MPOCTPAHCTBEHHBIX (UTYpax: Mapajuiesenumnea, Kyo, npusma,
UpaMuia, KOHYC, IITMHP, map u cdepa. M3o0paxenne npocTpaHcTBeHHBIX ¢uryp. [Ipumeps! pas-
BEPTOK MHOTOTPAHHUKOB, LWIIMHAPA U KoHyca. Co3manue Moenel mpoCcTpaHCTBEHHBIX GUryp (u3
Oymaru, MpOBOJIOKH, IJTACTUIIMHA U JP.).

[TousiTue 00bpEMa; eAMHUIIBI U3MEepeHHUs 00bEMa. O0BEM MPAMOYTOJILHOTO MapasuIeIenuIe/a,
KyoOa.

IInanupyemble npegMeTHbIE Pe3y/IbTAThHI OCBOCHHS pado4eil mporpaMMsl Kypca (1o
roaam o0y4eHmus)

OcBoenne yueOHOrO Kypca «MaremaTHka» B 5—6 Kiaccax OCHOBHOW MIKOJBI JTOJIKHO



obecneunBaTh AOCTUIKCHUC CIICAYIOIINX MPEAMCTHBIX 06pa3OBaTeJIBHLIX PE3YJIbTATOB:

S knace

Yucna u éviuucnenusn

. [ToHnMaTh ¥ TPAaBWIBHO YNOTPEOIATH TEPMHUHBI, CBSI3aHHBIC C HATYpaJbHBIMHU
YHcIaMU, OOBIKHOBEHHBIMH U IECATHYHBIMU JAPOOSMH.

. CpaBHMBaTh W YNOPSAAOYMBATH HATypajbHBbIC YHCIA, CPABHHUBATh B MPOCTEUIIMX
citydasix 0OBIKHOBEHHBIE IpOOH, AECATUUHBIE APOOH.

o CoOTHOCUTH TOYKY Ha KOOPJMHATHOM (YMCIIOBOI) MPSAMOM C COOTBETCTBYIOLIUM €1
YHCIIOM M U300pakaTh HaTypalbHbIC YHCIa TOYKaMHU Ha KOOPAWHATHOM (YMCIOBOI) PSIMOI.

. Bemonuate  apudmMeTnueckue  ACHCTBUSL € HATypaJIbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMH JJPOOSMHU B MPOCTEHIINX CITydasix.

. BBINOMHATE IPOBEPKY, MPUKUAKY PE3YJIHTATA BEIUMCICHUH.

J OKpyrasTh HaTypaJlbHbIC YUCIIA.

Pewienue mexcmoegwix 3a0au

o Pemarp TekcTOBBIE 3amaun  apuPMETHUYECKHM CIIOCOOOM ¥ C  TOMOIIBIO
OpPraHU30BAHHOTO KOHEYHOTO Tepedopa BCeX BOZMOXKHBIX BAPUAHTOB.

° Pemate 3amaum, conmepkaliyrie 3aBUCUMOCTH, CBSA3BIBAIOIIME BEJIMYMHBI: CKOPOCTD,
BpEMS, PACCTOSIHUE; LIEHA, KOJIMYECTBO, CTOUMOCT.

° Hcnonb30BaTh KpaTKUeE 3al¥CH, CXEMBbI, TAOIUIBI, 0003HAYCHUS TTPH PEIICHUU 3a/1a4.

° [Tonb30BaTbcsi OCHOBHBIMU €IMHHMIIAMHU W3MEPEHMS: LIEHbI, MAaCChl; PAacCTOSHUS,

BPEMEHH, CKOPOCTH; BBIPAXKaTh OJHU €IUHULIBI BEJITUYUHBI YEPE3 APYTHE.

o W3BnekaTh, aHaIM3UPOBATh, OIICHUBATh MH(POPMAIINIO, TIPEJICTABICHHYIO B TaOJHIIE,
Ha CTOJ]0YaTO AuMarpamme, MHTEPIPETUPOBATh MPEACTABICHHBIC JAHHBIC, HCIIOJIb30BaTh JaHHBIC
IIPU PELICHUH 3a/1a4.

Hacnaonan zeomempusn

J [Tonp30BaThCs r€OMETPUUYECKUMHU MOHATUAMU: TOUYKA, MpsMas, OTPE30K, JIyd, yroll,
MHOT'OYTOJIbHUK, OKPYKHOCTb, KPYT.

J [TpuBOAUTE IPUMEPHI OOBEKTOB OKPY’KAIOLIETO MUPA, UMEIOIINX (POPMY U3YUEHHBIX
reoMeTpUUecKuX Guryp.

o Hcnons30BaTh TEPMHUHOJOTHIO, CBS3aHHYKO C yIVIAMHM: BEpLIMHA CTOPOHA; C
MHOI'OYTIOJIbHUKaMU: YTrOJI, BEpLIMHA, CTOPOHA, AMArOHalb, C OKPYKHOCTBIO: PaauyC, IHUAMETP,
LIEHTP.

o N300pakaTh U3yueHHbIE T€OMETpHUYECKUE (UTYyphl HA HEITMHOBAHHON M KJIETYaTON
Oymare ¢ MOMOIIIBIO HUPKYJIS U JIMHEHKH.

o Haxonuts JIMHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHHUEM C IIOMOLIBIO JIMHEUKH,
CTPOUTBH OTPE3KH 3aJaHHOU JUIMHBI, CTPOUTH OKPYKHOCTb 33JaHHOT'O Pajnyca.

o Hcnons3oBaTh CBOMCTBA CTOPOH M YIVIOB MPSIMOYIOJIBHMKA, KBajgpara Uil HX
IIOCTPOEHUs, BBIYUCIICHMS IUIOLIAAN U IIEpUMETPA.

o Bbluucnare  mepuMeTp M IUIOMIAAL  KBajgpara, MPSAMOYTOJIbHUKA, ULy,
COCTaBJICHHBIX U3 MPSIMOYTOJIBHUKOB, B TOM YHCIe PUTYp, H300pakEHHBIX HA KJIETYaTON Oymare.

o ITonb30BaTbCst OCHOBHBIMY METPUYECKUMHU €AMHULIAMU U3MEPEHUS JUTUHBI, TUTOLIAIN;
BBIPAKaTh OJJHU €AUHULIbI BEJIMUYMUHBI Yepe3 IpyTrue.

o Pacnio3HaBath mapasuienenuiesn, KyO, HCIOJIb30BaTh TEPMHUHOJOTHIO: BEPIIMHA,
peOpo rpaHb, U3MEPEHUs; HAXOAUTh U3MEPEHUS Mapauleenumeaa, Kyoa.

o Brraucnare 00bEM Ky0a, mapasuiesenume/ia o 3aaHHbIM U3MEPEHUSM, TI0JIb30BaThCS



eIMHUIIAMU U3MEPEHUs 00bEMa.

J Pemiate HeCI0XKHBIE 3a/1a41 HA U3MEPEHHUE T€OMETPUUYECKUX BEJINYHH B
MPAKTUYECKUX CUTYaLUSX.

6 xmacc

Yucna u evluucnenusn

J 3HaTh ¥ MOHUMATh TEPMHHBI, CBA3aHHBIC C PA3IMYHBIMHU BHJIAMH YUCEI M CIIOCOOaMHU
UX 3aIUCH, TIEPEXOANUTH (€CIIH 3TO BO3MOXKHO) OT OJITHOW (hOPMBI 3aITUCH YHCIa K IPYTOM.

J CpaBHMBATh U YIOPSAOUYMBATH LIEJbIE YHCTIA, OOBIKHOBEHHBIE U JIECATUYHbIE APOOH,
CpaBHUBATh YKCIIA OJHOTO U PA3HBIX 3HAKOB.

J BrImonHATe, coyeTas yCTHbIE M MUCbMEHHBIE TPUEMBI, apudMeTHIeckue IeicTBus ¢
HATYPaJIbHBIMH U [IEJIBIMU YU CIIaMH, OOBIKHOBEHHBIMHU U IECSITUYHBIMU APOOSMHU, TIOJI0KUTEIbHBIMU
Y OTPULIATEIFHBIMU YUCIIAMH.

J BbuncnaTe 3HaUYE€HUS YUCIIOBBIX BBIPAKEHUH, BBINOJIHATH MPUKHUIKY MU OLICHKY
pe3yJbTaTa BHIYMCICHUN; BBIOIHATH MIPEOOPA30BAHUS YHCIOBBIX BBIPAXKEHUN Ha OCHOBE CBOMCTB
apu(pMeTHYECKUX ACHCTBUIL.

o CoOoTHOCUTH TOUKY Ha KOOPAMHATHOW HPSIMOH C COOTBETCTBYIOLIUM €M YHMCIIOM U
n300pakaTh yMcia TOYKaMU Ha KOOPAMHATHOM MPSMON, HAXOIUTh MOIYJIb YUCIIA.

o CoOTHOCUTH TOYKHM B IPSAMOYTOJIBHOM CHCTEME KOOpAMHAT ¢ KOOpAMHATAMM 3TOU
TOYKHU.

o OKpyrasTh LeNble Yhcia U AeCATUYHbIE po0u, HAXOAUTh IPUOTMKEHUS YUCell.

Yucnoevie u OyK6eHHbBIE GbIPAIHCCHUSA

o [ToHnMaTh M yoTpeOIsTh TEPMHUHBI, CBSI3aHHBIE C 3aIIMCHIO CTETICHH YHCIIA, HAXOAUTh
KBaJpaT U Ky0 4ncIia, BBIYUCIATh 3HAUEHHS YUCIIOBBIX BBIPAKEHUM, COEPIKALUX CTENEHMU.

o ITonb30BaTbes NMpPU3HAKAMU JEIUMOCTH, PAaCKJIaJblBaTh HATypaJbHBIC 4YKCIIA Ha
IIPOCTBIE MHOKUTEIIH.

o [Tonp3oBaTbest MacITaboM, COCTaBIIATH MPOTIOPLIUU U OTHOILICHHS.

o Hcnonb3oBate OyKBBI A1 OOO3HAYEHMs 4YHCENI TNPU 3aMUCH MaTEeMAaTUYECKHUX

BBIPQ)KEHUH, COCTAaBIIATh OyKBEHHbIC BBIPRXKEHHUS W (POPMYJIbI, HAXOIUTHh 3HAUYECHUS OYKBEHHBIX
BBIP)KEHUH, OCYIIECTBIISAS HEOOX0AUMBIE TIOJICTAHOBKH M ITPpeoOpa3oBaHusl.

° HaxonuTh HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Peuwienue mexkcmosnix 3aoau

o Pemath MHOTOIIArOBBIE TEKCTOBBIC 33/1a4H apU(PMETHIECKIM CIIOCOOOM.

o Pemarp 3amaum, CBsI3aHHBIE C OTHOIIECHHEM, MPOMOPIHOHATHHOCTHIO BEIHYMH,
MPOLIEHTAaMU; peliaTh TP OCHOBHBIE 3a]]a4i HA APOOU U MPOIICHTEHI.

o Pemarp 3amaum, copepikamiue 3aBUCHUMOCTH, CBS3BIBAIOIINE BEIUYHHBI: CKOPOCTH,
BpEMSI, PACCTOSTHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTD; MPOU3BOAUTEIHHOCTh, BpeMsi, 00bEMa paboThI,
UCTIONB3Ys apu(pMeTHudecKkre AeUCTBUS, OLICHKY, MPUKUIIKY; TIOJIb30BATHCS CIUHUIIAMU H3MEPECHUS
COOTBETCTBYIOIINUX BEJIMYUH.

o CocTaBnaTh OyKBEHHBIC BBIPAKEHUS 110 YCIOBUIO 3aa4H.

° N3Bnekars nHbOpMAaIKio, MPEJCTABICHHYIO B TA0IUIAX, HA TUHEHHON, CTOIOUYATOM
WM KPYTOBOHM AMarpamMmax, HHTEPIPETHUPOBATh MPECTABICHHBIC NaHHBIC, HCIIONIb30BATh JIAHHBIC
MIPH PEIICHUH 3a]1ad.

o [IpencraBnsaTe WHPOPMAIMIO C TMOMOINBIO TaONWIl, JMHEWHOH H CTOIOYATOM
arpamm.

Hacnaonan zeomempusn



o [TpuBOAUTE IPUMEPHI OOBEKTOB OKPY’KAIOLIETO MUPA, UMEIOIIHNX (POPMY U3YUEHHBIX
reOMETPUUECKUX IIOCKHUX U IPOCTPAHCTBEHHBIX (GUTYP, TPUMEPHI PABHBIX U CHMMETPUYHBIX (DUTYD.

o N300pakaTh ¢ MOMOIIBIO LUPKYJIS, JTUHEWKH, TPAHCIOPTUPA HA HETUHOBAHHOW
KJIeTYaTON OyMmare u3y4eHHbIE IIJIOCKHE FeoMeTprUUecKre (GUrypbl ¥ KOHPUTyparuu, CHMMETPHYHBIC
¢burypsi.

o [Tonp30BaTbcss TEOMETPUUECKUMH TOHATHSAMU: PABEHCTBO (UTYp, CHUMMETpHS;
HCIIOJIB30BaTh TEPMUHOJIOTUIO, CBA3aHHYIO C CHMMETPUEN: OCb CUMMETPHUH, LICHTP CUMMETPUHU.

o Haxonutb BEIMYUHBI YTII0B U3MEPEHUEM C ITOMOILBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI
3aIaHHOM BEJIMYMHBL, I10JIb30BATHCS IIPU PELICHUY 3a]a4 IPaJyCHON MEPOU YIJIOB; pacliO3HaBaTh Ha
4epTeKax OCTPBIM, IPAMOU, PA3BEPHYTHIA U TYIIOU YIJIBL.

o BeluncnaTe JUIMHY JJOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, I10J1b30BATHCS €AMHULAMU
U3MEPEHMS IMHBI, BBIPAXKaTh OJHU €IMHULIBI U3MEPEHUs JUIMHBI Yepe3 Apyrue.

o Haxomutb, ucnons3yss 4YepTEXHbIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXAY ABYyMS
TOYKaMH, OT TOYKH [0 NPSAMOU, JUIMHY IIyTH HA KBaJIPaTHOU CETKE.

o Boruucnare miomanbs GUryp, COCTaBICHHBIX U3 MPSIMOYTOJbHHKOB, MCIOJIb30BATh
pa3bueHue Ha TMPSIMOYTOJbHHKH, Ha paBHbIE (QUIYpHl, AOCTpAaUBaHHE O MPSIMOYTOJIbHHKA;
II0JI30BaThCs OCHOBHBIMU €AMHULAMU U3MEPEHHUS TUIOLIA/IN; BBIPAXKaTh OJHU €IUHULIBI U3MEPECHUS
IJIOIAU Yepe3 ApyTHE.

o Pacnio3HaBaTh Ha MOAENSAX U H300paKEHUSX MUPAMUAY, KOHYC, LMJIMHIP,
MCTIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

o W300pakaTh Ha KJIeT4aToi OyMare nmpsMOYTOJIbHbIN Mapasuieenunet.

o Bbuucnare 00bEM  IpAMOYTONBHOTO Tapaienenunena, Ky0a, TMOIb30BaThCs

OCHOBHBIMH €UHHUIIAMH U3MEpPEHUsi 00bEMa; BBIpaKaTh OJHU €IMHHUIIBI H3MEpeHUs: 00bEMa uepe3
Ipyrue.

o Pemate HecnokHBIE 3a/1a4M HA HAXOKIECHUE FT€OMETPUUECKUX BEJIMUHH B
MPAKTUYECKUX CUTyalUAX

TemaTn4yeckoe NuIaHNpPoBaHue y4eOHOro Kypca (1o rogaM o0y4eHust)
5 knacc (170 gaca)

JIEKTPOHHBIE
HasBanmue OcHOBHBbIE BU/IbI
OcHoOBHOe coep:kaHue (uu¢possbie)
pasaesa (TemMbl) JIeITeJIbHOCTH
pasaesa (TemMbl) o0pa3oBaTe/ibHbIE
(4MCJ10 YacoB) o0yyarmmxcs
pecypchl

YHCJIa HA KOOPAVHATHOU

ynopsaaOo4UnBaHUs YUCCII.

HarypanbHble JecsaTtuynas cucreMa Yurarh, 3aNIUCHIBATD, 1. MaTtemaruxka, 5
qucJaa. JleiicrBus cunciaeHus. P CPaBHUBAThH knacc, DI'AOY
¢ HATYPAJIBbHBIMH HaTypaJIbHbIX YHCEIL. HaTypaJIbHbIE UNCIIA; IO «Akanemus

yucaamu (43 4) HarypanbHbli psia. npemiaratb u MuHnpocseneHus

Uucno 0. HarypanbHbie 00CcyxK/1aTh CNOCO0BI Poccuny»

2. lomamaue

npsimoii. CpaBHEHME, H3o0paxarb 3a1aHUs.
OKpyTIJIEHUE KOOPAMHATHYIO IIPSMYIO, Marematuka.
HaTypaJIbHbIX YHCEIL. 0TMeYaTh YMCIIa TOYKaAMH ONEeKTPOHHBIN
Apudmernueckue Ha KOOPAMHATHOU o0pa3zoBaTeNbHBIN
JIEUCTBUS C IpsIMOY, HAXOAUThH pecype»
HaTypaJbHBIMU KOOpJMHATHI TOUKH. JomaniHue
gyuciaamu. CBoiicTBa HccaenoBarhb cBoiicTBa 3a7aHus.




HYJISL IIPU CIOKEHUU U HaTypaJIbHOT'O psija, OcHoBHOE 00111ee
YMHOKE€HHUH, CBOKCTBA yucen 0 u 1 npu oOpa3oBaHmUe.
€IMHULBI [IPU CJIO’)KEHUU U YMHOXKEHHH. | Maremartuka», 5-6
YMHOXKCHHUHU. Hcnoab3oBarh nNpaBujio kiacc. AO
[lepemecturensHOe U | OKpyIUIEHUs HaTypalbHbIX | «lM3marenscTBo
COYETATEIIbHOE CBOMCTBA YHCeN. «IIpocseienue
CIOXKEHUS U BbinoaHAaThL 3. Tpenaxep
YMHOXEHHS, apugMeTHYeCKHUe «O61ako 3HaHUI
pacnpenenuTesbHOe NAeMCTBHSA C HATYPaJIbHBI- Maremaruka. 5
kaacc, OO0

CBOMCTBO YMHOXEHHS. | MU YHCIaMU, BBIYHCIATH
«Duszukon JIady

Jlenurtenu u KpaTHbIE 3HAUEHUS YUCIIOBBIX
qlClla, pa3oKEeHUE BeIpaskeHUi co ckookamu | 4. Kypc ypokoB no
YHCa Ha MHOKHTEIIH. u 0e3 CKOOOK. MaTeMaTHke, 5
Jlenenue ¢ ocraTkoMm. 3anuceIBaTh knacc, OO0
IIpocTsle U cocTaBHBIE IIPOU3BEJICHUE B BUJIC «MHTEPJIA»
ymcina. [Ipusnaku ne- CTENEHH, YUTATh
JIUMOCTH Ha 2, 5, 10, 3, CTCIICHU, HCII0JIb30BaTh
9. TePMHHOJIOTHIO
Crenens ¢ HaTypaJabHBIM | (OCHOBaHME, IOKA3aTENb),
[IOKA3aTEeJIEM. BBIYHCJSATH 3HAYCHHUS
UYucnoBble BIPAXKEHUS; CTETICHEN.
MOPSIIOK IEUCTBUM. BBINOTHATL NPUKUAKY

U OLleHKY 3HAYCHUU
YUCJIOBBIX BBIPAKEHUN,
npemjiaratb u

Pemenne TeKCTOBBIX
3a7a4 Ha BCE

apupMeTHIECKue
NIeWCTBYSA, HA IBUKCHUE NPUMCHATH NPUEMBI
U TIOKYTTKH NPOBEPKH BLIYUCIICHUIA.

Hcnoab3oBarh npu
BbIYHCJICHUAX
[IEPEMECTUTENBHOE U
COYETATEIBLHOE CBOMCTBA
CIIOKEHMSI U YMHOXKEHMS,
pacnpeeIuTeabHOoe
CBOMCTBO YMHOKEHUS,
(¢popmypoBarh U
NPUMEHATH NPaBUJIa
npeoOpa3oBaHUs
YHCJIOBBIX BBIPAXKEHUM Ha
OCHOBE CBOMCTB
apu(pMETHYECKUX
JEUCTBUMN.
HccaenoBarsb 4yucioBsie
3aKOHOMEPHOCTH,
BBIIBUTaTh U
000CHOBBIBATH
THIIOTE3bl,
(popmysmpoBarb




000011eHUSI H BBIBOJbI
10 pe3ysbTaTaM
IIPOBEAEHHOTO
HCCIIEI0BaHUS.
DopmMyIHMpPOBATH
onpeeJeHus IEIUTENS U
KpaTHOTO, HA3bIBATh
JIEIUTENN U KpaTHbIE
4HClla; pACIO3HABAThH
IIPOCTBIE U COCTABHBIE
qucia; (opMyaTHpPOBaTh
U IPUMEHSATHh NPU3HAKHA
JIeTMMOCTH Ha 2, 3, 5, 9,
10; npuMeHATH
AJITOPUTM Pa3JI0KEHUS
4lClla Ha POCTHIE
MHO>KUTEJIN; HAXOAUTh
OCTaTKH OT JIEJIEHU U
HEIOJIHOE YaCTHOE.
PacnozHaBaTh UCTUHHBIC
U JIO)KHbIE BBICKa3bIBaHUS
0 HaTypajbHBIX YUCIIAX,
NPUBOIUTH MPUMeEPbI U
KOHTPIIPUMEDPHI, CTPOUTH
BBICKA3bIBaHUS U
OTpPULIAHUS BBI-
CKa3bIBaHU O CBOMCTBAX
HaTypaJIbHbBIX YHUCEIL.
Koncrpyuposarn
MaTeMaTH4YecKHe
NpeAJI0KeHH C I10-
MOIIBIO CBSI30K «1»,
CHIINY, «ECIH..., TO...».
Pemarh TexcToBbBIE
3a1auu apupMETHYECKUM
cIocooom,
HCII0JIL30BATH
3aBHCHUMOCTH MEKITY
BEJIMYNHAMU (CKOpPOCTb,
BpEMS, paCCTOSIHUE; LIEHA,
KOJIMYECTBO, CTOUMOCTb U
1p.): aHAJM3UPOBATH U
OCMBICIUBATH TEKCT
3aJa4H,
nepepopmyIMpoBaTh
yCIIOBUE, H3BJIEKATH
HEOOXOIMMbIC TaHHEIC,




YCTAHABJINBATH
3aBUCUMOCTH MEXTY
BEIIMYMHAMU, CTPOUTH
JIOTUYECKYIO LIETIOUYKY
paccyKIeHUM.
MopaeaupoBaThb X0
pelieHus 3a1auu ¢
MOMOIIIbIO PUCYHKA,
CXEMBI, TaOJIHUIIEL.
IIpuBoanTs, pasdéupars,
OLIEHUBATH PA3JINYHbIC
pelieHus, 3arnucu
PELIEHUI TEKCTOBBIX
3a/1au.
Kpurnuyecku oueHuBaTh
MOJTYYEHHBIN pe3yJbTar,
OCYLIECTBJIATH
CaMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBUE
YCJIOBHIO, HAXOAHUTh
OIIMOKHU.
Pemarsp 3amauu ¢
MOMOIIBIO TIepebopa Bcex
BO3MO>KHBIX BapUAHTOB.
3HAKOMUTBCH €
HUCTOPHUEeN pa3BUTHL
apu(MEeTUKH

HarusaHas reo-
MeTpus. JInauu
Ha iockoctu (12

1)

Touxka, npsimasi, OTpPE30K,
ny4. Jlomanas.
H3mepenne mimHbI
OTpe3Ka, METPUUECKHE
€AMHUILIBI U3MEPEHUS
JUIHBL. OKpY>KHOCTb U
KpYT.
[TpakTuyeckas padora
«ITocTpoenue y3opa u3
OKPYKHOCTEW».

Yron. [Ipsamoi, ocTpslid,
TYIIOU U pa3BEPHYTHIN
yribl. I3Mepenue yrios.

[TpakTuyeckas padora
«IToctpoenue yrios»

PacnoznaBarthb Ha
4yepTekKax, pUCyHKaXx,
ONHUCBIBATD, UCIIOJIb3YS
TEPMHUHOJIOTHIO, U
U300pakaTh C IOMONIBIO
YEPTEKHBIX
MHCTPYMEHTOB: TOUKY,
MpSIMYI0, OTPE30K, JIyY,
yTroJ1, IOMaHy1o,
OKPYHOCTb.
Pacno3HnaBarth,
NPUBOAUTH IPUMeEPbI
00BEKTOB PEaTbHOTO
MUpa, UMEIOUINX (OopMy
U3y4eHHBIX (HUryp, ome-
HUBATh UX JIMHEHHbIE
pa3Mepsl.
Hcnoub30BaTh IMHENKY
Y TPAHCIIOPTUP KaK
MHCTPYMEHTHI 11

1. MaTemaruka, 5
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUs.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
JlomamHue
3a/1aHUs.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Marematukay, 5-6
kiacc. AO
«3narenbCcTBO
«IIpocserienue»




3. Tpenaxep

MIOCTPOEHUS U
U3MEPEHHUS: U3MEPATH
JUIMHY OTpe3Ka, BEJTUYUHY
yIJIa; CTPOUTH OTPE30K
3aJaHHOM JUTUHBI, YTOJI,

3aJIaHHOM BEJIUYMHEIL,
OTKJIABIBATH LIUPKYJIEM
paBHBIE OTPE3KH,
CTPOUTH OKPYKHOCTb
3aJJaHHOTO pajinyca.
HN300paxaTh
KOH(UTypaIiu
reoMeTpuueckux puryp
13 OTPE3KOB,
OKPY>KHOCTEH, UX YaCTEN
Ha HEJIMHOBAHHOU U
KJIeTyaToi Oymare;
npemiarath, ONMUCbHIBaTh
U 00CYKIaTh CIOCO0BI,
AJITOPUTMBI [IOCTPOCHHUS.
Pacno3naBars u
U300pakaTh Ha
HEJIMHOBAHHOM U KJIET-
yaToi Oymare npsiMmou,
OCTpBIH, TYIIOH,
Pa3BEPHYTHIN YIUIBL;
CPaBHUBATH YIJIbI.
BpI1uucasaATh JUIMHBI
OTPE3KOB, JIOMaHBbIX.
HHonumars u
HCII0JIb30BATH NPH
peleHuu 3a1a4 3aBH-
CHMOCTH MEXITY

CUCTEMBI MED;
3HAKOMHUTBCH C
HEMETPUUYECKUMHU
CUCTEMaMHM MEp;
BbIPakKaTh JUIMHY B
U3MEpEHMUS.

KOH(UTypaIyH,

pecypcel

PAa3JIMIHBIX CANMHULIAX

UCTIONB3Ys U POBHIE

«O0nako 3HaAHUI
Maremartuka. 5
kaacc, OO0
«DuzukoH J1ad»
4. Kypc ypoKkoB 1o
MaTeMaTuke, 5
kaacc, OO0
«MHTEPIA»

€UHULIAMU METPUYECKON

HccaenoBarh Guryps u

OO0LIKHOBEHHEIE

HpoOs. IIpaBuiibHbIE U

MogaenpoBaTh B

rpau4ecKkoii,

HeTpaBWIbHBIE APOOH.

apoou (48 1)

1. MaTemaruka, 5
knacc, DI'AOY




OcHOBHOE CBOMCTBO
npobu. CpaBHeHUE
npobeii. CrnoxkeHue u
BBIUUTAHUE OOBIK-
HOBEHHBIX JIPOOCii.
CMmemanHast 1po0b.
YMHOKEHUE U JETIEHNE
O0OBIKHOBEHHBIX JAPOOEii;
B3aMMHO-00paTHbIE
IpoOH.
Pemenue TekCcTOBBIX
3a/1a4, Co/Iep KaIux
npoou. OCHOBHBIE 3a-
Jay¥l Ha APOOH.
[Mpumenenne OyKB asist
3aMmCcy MaTEMATHYECKUX
BBIPAKECHUN U
MPEITI0KEHU I

npenaMeTHou hopme, ¢
MOMOILIbIO KOMIIBIOTEPA
MOHATHUS U CBOMCTBA,
CBSI3aHHBIC C
OOBIKHOBEHHOH JAPOOBIO.
YuTaTh M 3aIUCHIBATD,
CPaBHUBAThH
OOBIKHOBEHHBIE IPOOH,
npenJiaraTh,
000CHOBBIBATH U
00Ccyxk/1aTh CIOCOOBI
YHOPSIOYUBAHHS JpoOeit.
HN300paxaTs
OOBIKHOBEHHBIE IPOOH
TOYKaMHU Ha KOOP-
JUHATHOW MPSIMOM;
HCIO0Jb30BATh
KOOPJIMHATHYIO MPSMYIO
JUTSL CpaBHEHUS IpOOEH.
®opmyIMpOBaTh,
3aNUCHIBATDH ¢ MOMOIIbIO
0yKB OCHOBHOE CBOWCTBO
OOBIKHOBEHHOM JIpoou;
HCIO0JIb30BATh OCHOBHOE
CBOWCTBO Jpo0u a7t
COKpalleHus 1podeit u
MIPUBEACHUS JPOOH K
HOBOMY 3HAMEHATEJIO.
IMpencraBasaTs
CMEIIaHHYIO Ipo0b B
BHJIC HENPABUIIBHOW U
BBIJICJISITH 1IEJIYIO YaCTh
YUCJIA U3 HEIIPABUIBLHOU
apoou.
BbInoaHATH
apudgMeTHYeCKUe
JAeicTBHA C OOBIKHOBEH-
HBIMH IPOOSIMU;
NPUMEHATH CBOMCTBA
apu(pMETHIECKUX
JIencTBuil a1
parroHaIN3aIuu
BBIYHCIICHUIA.
BbINOJHATH NPUKHIKY
U OLIEHKY pe3yJibTaTa
BBIYHCIICHMI;
npeajiaratb u

JIIO «Axagemus
MuHnpocBeeHus
Poccum»

2. Jlomarnraue
3aJ]aHUSL.
MaremaTuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homartaue
3aJ]aHUSL.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Marematukay, 5-6
knacc. AO
«H3maTensCcTBO
«IIpocserienue
3. Tpenaxep
«O0nako 3HaAHUI
Martematuka. 5
kaacc, OO0
«®Pu3ukoH J1abdy
4. Kypc ypoKkoB 1o
MaTeMaTuke, 5
kaacc, OO0
«MHTEPIA»




NPUMEHATHb NPUEMBI
NPOBEPKH BbIYUCICHUN.
IIpoBoauTs
HCCJICIOBAHUS CBOMCTB
npoOeii, onupasich Ha
YHCJIOBBIE HKCIIEPUMEHTHI
(B TOM uHCIEe C TOMOIIBIO
KOMIIBIOTEPA).
Pacno3naBarb HCTUHHBIE
1 JIO’KHBIE BBICKA3bIBAHMS
0 Apo0siX, NPUBOAUTH
NpUMepsbI U
KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHUS U
OTpHULIAHUS
BBICKA3bIBAaHUM.
PemaTh TexcTOBBIE
3a/1auu, coJiepKalne
IpOoOHbBIE TaHHEIC, U
3a/1a4yd Ha HAXOXKJEHUE
YacTH 1EJIOr0 U LIEJIOT0
0 €T0 YaCTH; BbISIBJISATH
HX CXOACTBA H
pa3iuyvus.
MopaeaupoBaThb X0
pelieHus 3a/1a4u ¢
MOMOIIIbIO PUCYHKA,
CXEMBI, TaOIHUIIEL.
IIpuBoauTh, pa3duparsb,
OLIEHUBATH PA3JINYHBIC
pelieHus, 3arnucu
PELIEHHUI TEKCTOBBIX
3a/1au.
Kputunyeckn onennBaTh
MOJTYYEHHBIN pe3yJbTar,
OCYILECTBIISATh
CaMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBUE
YCJIOBHIO, HAXOAHUTh
OIIMOKHU.
3HAKOMHTBCS €
HCTOPHEeN pa3BUTHSL
apu(METHKH.

Harasanas
reoMeTpus.
MHOroyroJibHuKHu
(10 v)

MHOroyrojapHUKH.
YeThIpEXYTroyIbHUK,
IIPSAMOYTOJIbHUK,
KBaJpar.

OnuceiBaTh, HCMOJAb3YS
TEePMHHOJIOTHIO,
n300pakaTh ¢ IOMOULIBIO
YEPTEKHBIX

1. Maremaruka, 5
knacc, DI'AOY
JI1O «Axagemus




[TpakTuyeckas padora
«IToctpoenue
IIPSIMOYT'OJIBHUKA C
3aJIaHHBIMU CTOPOHAMU
Ha HEJIMHOBAHHOMN
Oymare.
TpeyroyibHUK.
[Inomane u nepumerp
MIPSIMOYTOJIbHUKA U
MHOI'OyTOJIbHUKOB,
COCTABJICHHBIX U3
IIPSIMOYT'OJIBHUKOB,
€UHULbI U3MEPEHUS
mowmanu. Iepumerp
MHOI'OyT'OJIbHUKA

MHCTPYMEHTOB U OT PYKH,
MOJICIMPOBATh U3 OyMaru
MHOT'OYT'OJIbHUKHU.
IIpuBOAMTHL NMPUMEPDI
00BEKTOB PEaTBbHOTO
MUpa, UMEIOUINX OopMy
MHOT'OYT'OJIbHUKA,
MPsIMOYTOJIbHHKA, KBa-
npata, TPEYroJIbHUKA,
OLICHUBATH UX JIMHCHHBIC
pa3Mepbl. BoIYHCIATD:
IIEPUMETP TPEYTOJIbHUKA,
IIPSIMOYTOJIbHUKA,
MHOT'OYTI'OJIbHUKA;
iouaib
MPsIMOYTOJIbHMKA, KBa-
apara.
HN300paxaTs
OCTPOYTOJIbHBIE,
IPSIMOYTOJIBHBIE U TYTO-
YTOJIbHBIE TPEYTOJbHUKH.
Crtpontsh Ha
HEJIMHOBAaHHOU U
KJIeTyaToi Oymare KBa-
JpatT ¥ IpSIMOYTOJIBHUK C
3aJJaHHBIMU JUIMHAMU
cropoH. UccaenoBarp
CBOICTBA
IIPSIMOYTOJIbHUKA,
KBaJpara IyTéM
9KCIIEPUMEHTA,
HAOIIO/ICHUS, H3MEPCHUS,
MOJIETTUPOBAHUS;
CpaBHUBATh CBOMCTBA
KBajipaTa U IpsiMo-
YTOJIbHUKA.
Koncrpyuposarn
MaTeMaTH4YecKHe
NpeAJI0KeHH C I10-
MOILIBIO CBSI30K
«HEKOTOPBII, «IH000i».
PacnozHaBaTh UCTUHHBIC
U JIO)KHbBIE BBICKa3bIBaHUS
O MHOT'OYT'OJIbHUKAX,
NPUBOIUTH MPUMeEPbI U
KOHTPIIPUMEDHI.
Hccnenosarp

MuHnpocBeLeHNs
Poccuny»

2. lomamaue
3a71aHus.
MaremaTuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3a7aHus.
OcHoBHOE 0011ICe
oOpa3oBaHmUe.
Marematukay, 5-6
kimacc. AO
«H3maTensCcTBO
«IIpocserienue»
3. Tpenaxep
«O06nako 3HaAHUI
Maremartuka. 5
kaacc, OO0
«DuzukoH J1ad»
4. Kypc ypoKkoB 1o
MaTeMaTuke, 5
kaacc, OO0
«MHTEPIA»




3aBHCHUMOCTD IUIOIAN
KBajipaTa OT JJIMHBI €r0
CTOPOHBI.
Hcnoab3oBath cBOiiCTBA
KBaJpaTHOM CETKH ISl
NOCTpOoeHUs PUTYyp;
pa3ouBaTh
IPSIMOYTOJIBHUK Ha
KBaJlpaThl, TPEYTOJIbHUKY;
COCTABJIATH QUTYPHI U3
KBaJIpaToB U
MPSIMOYT OJIbHUKOB U
HaXOAUTh UX IUIOIIA/b,
pa3buBaTh Urypsl Ha
MPSIMOYTOJIbHUKHU U
KBaJIpaThl U HAXOJIUTh UX
II0LIA/1b.
BeipakaTs BeMuuHy
IUIOLIA/IA B Pa3IMUHBIX
€IMHULIAX U3MEPEHUs
METPUYECKON CUCTEMBI
Mep, MOHUMATH U HC-
M0J1b30BaTh
3aBHCHUMOCTH MEKITY
METPUUYECKUMHU €U~
HULIAMU U3MEPEHHUS
IJIOLIA/IH.
3HAKOMHTBCH C
npuMepaMu
NpUMeHeHHU IJI0AAN U
nepuMeTpa B
IIPAKTUYECKUX
curyauusx. Pemarb
3aJa4H U3 PEAIbHON
JKU3HU, MpeAIaratb u
o0cy:KIaTh pa3JHM4YHbIC
CNoOco0BbI pEeIICHHS 3a/a4.

JlecaTuuHbBIE
apoou (38 1)

JlecsaTuuHas 3aIKCh
npobeii. CpaBHEeHHE
JIECATUYHBIX IPOOCH.
JlericTBHS C
JECATUYHBIMU IPOOSMHU.
Oxpyrienue
JIECATUYHBIX IPOOCH.
Peienne TeKCTOBBIX
3a/1a4, CoZIeprKaluX

IlpeacraBiasars
JECSITUUHYIO 1pO0b B
BHJI€ OOBIKHOBEHHOM,

YUTATh U 3aNIUCHIBATD,
CPaBHHMBATh JICCATHYHBIC
npoOu, mpeaJiararthb,
000CHOBBIBATDH U
00CcyxK/1aTh CIOCOOBI
YIOPSI0YNBAHUS
JECATUYHBIX APOOEi.

1. MaTemaruka, 5
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII




npo6u. OCHOBHBIE 3a-
Jadu Ha Apodu

HN300paxaTh
JeCATUYHbIE Tpoou
TOYKAMH Ha KOOPJIH-
HATHOM MIPSIMOM.
BbIsSIBJSITH CX0/JCTBA U
pa3InyMs MPaBUIT
apu(pMETHYECKUX
JIEUCTBUH C
HATypaJTbHBIMU YHCTIAMHU
U ICCATUYHBIMU APOOSIMH,
OOBSICHATH UX.
BoIinoJHaTh
apupMeTHIECKue
JEUCTBUS C IECATUIHBIMU
Ipo0siMU; BBINOJIHSATH
NPUKHIKY U OLEHKY
pe3ysbTata BEIYUCICHUN.
IIpuMeHATH CBOMICTBA
apu(pMETHYECKUX
JIeUCTBUH 7151
parroHaIn3aIuu
BBIUUCIICHUM.
IIpuMeHATH NPaBUIIO
OKPYIJIEeHHS IeCATUIHBIX
npobeii. IlpoBoguts
HCCJICI0BAHUS CBOMCTB
JECATUYHBIX APOOEii,
OIMHPAsICh HA YUCIIOBBIC
AKCIIEPUMEHTHI (B TOM
YUCJIE C TOMOIIbIO
KOMIIBIOTEPA),
BbI/IBUTAaTh TMNIOTE3bI U
MPUBOUTH MX
000CHOBAHHUSI.
Pacno3naBarb HCTUHHBIE
1 JIO)KHBIE BBICKA3bIBAaHUS
0 Apo0siX, NPUBOAUTH
npuMepsl 1
KOHTPIIPUMEDPHI, CTPOUTH
BBICKA3bIBAHUS U
OTpUIIAHUS
BBICKA3bIBAaHUM.
Pemarp TexcToBbBIE
3a/1auu, coJieprKaline
IpOOHBIE NaHHBIC, U HA
HAXO0XJICHHUE YacTH

OeJIoro u 1nejaoro 1mo €ro

pecype»
JlomamHue

3a/IaHMS.
OcHoBHOE 0011ICE
oOpa3oBaHmUe.
Marematukay, 5-6
kimacc. AO
«H3maTenscTBO
«IIpocserienue»
3. Tpenaxep
«O06nako 3HaAHUI
Maremartuka. 5
kaacc, OO0
«DuzukoH J1ad»
4. Kypc ypoKkoB 1o
MaTeMaTuke, 5
kaacc, OO0
«UHTEPIA»




YaCTH; BBISBJIATH HX
CXO/JCTBA U pPa3jinyus.
MopaeaupoBaTh X0/
pelieHus 3a1auu ¢
MOMOIIIbIO PUCYHKA,
CXEMBI, TaOJIHUIIEL.
IIpuBoanTs, pasdéupars,
OLIEHUBATH PA3JINYHbIC
pelieHus, 3arnucu
PELIEHUI TEKCTOBBIX
3a/1au.
OnepupoBatnb
JIpOOHBIMU YHCIAMH B
peaIbHBIX KU3HEHHBIX
CUTYaIHUsX.
Kputunyeckn onennBaTh
MOJTYYEHHBIN pe3yJbTar,
OCYILECTBIISATh
CaMOKOHTPOJIb, IPOBEPSS
OTBET Ha COOTBETCTBUE
YCIJIOBHIO, HAXOIUTh
OIIMOKHU.
3HAKOMUTBCH €
HCTOPHUEeN pa3BUTHSL
apu(pMEeTUKH

Ky0a, psIMOYTOJILHOTO
napasJiesienurnea,

Harasspnas MHOrorpaHHukH. Pacno3naBarthb Ha 1. MaTemaruka, 5
reomerpus. Tesa N300paxeHue yeprelkax, pUCYHKaX, B kiacc, PI'AOY
U GpUrypsl B MHOI'OI'PAHHUKOB. OKpYKaoleM MHUpe IO «Akanemus
npocrpancrse (9 Mopenu mpo- IIPSIMOYTOJIBHBIN MuHnpocseneHus
q) CTPAaHCTBEHHBIX TEJl. napasiesnenunen, Kyo, Poccum»
IIpssMOyTONBHBIN MHOT'OI'PaHHUKH, 2. lomaiHue
napaJiesienunen, Kyo. ONHUCBIBATDH, HCIOJIb3YS 3a/1aHusl.
Pa3BépTku Kyba u na- TE€PMHHOJIOTHIO, Maremaruxka.
pajuienenuIena. OLICHUBATh JINHEIHEIC DNIEKTPOHHBIN
[TpakTuyeckas padora pa3Mepsl. o0pa3zoBaTenbHBIN
«Pa3BépTka KyOay. IIpuBOAMTHL MPUMEPDI pecype»
O0BéM KkyOa, 00BEKTOB peaTbHOrO JomarHue
MIPSIMOYTOJIBHOT'O MUpa, UMEIOUIHNX OopMy 3a/1aHusl.
napajuliesienune1a MHOT'OTpaHHUKA, OcHoBHOE 00111ee
IPSIMOYTOJIBHOTO Mapal- oOpa3oBaHue.
Jenenumnena, Kyoa. Marematukay, 5-6
HN300paxkaTth Ky0 Ha kiacc. AO
KJIeT4aToi Oymare. «3paTenscTBO
HccaenoBarhb cBoiicTBa «IIpocseenue»
3. Tpenaxep

«O01aK0 3HAHUID)
Maremaruka. 5

MHOT'OI'paHHUKOB,




IloBTOpPEHME U

I/ICHOHB?)y}I MOJIC/IN.
Pacnmo3naBarth n

napajijieJCumIica u3

Oymaru M npo4mx

BBIYHMCJIATD ILJIOMIA/Th
MOBEPXHOCTH; 00BEM
Ky0a, psIMOYTOJILHOTO
napasuieNenue/ia;
HCCJ1e10BATh
3aBHCUMOCTb 00bEMa

BBUIBHUTAaTh U
000CHOBBIBATDH
THIOTE3Y.
Hao6awaarte n
NMPOBOAUTH AHAJOTUM
MEXy MOHATUSIMHU
IJIOIIaAu U 00bEMa,
nepuMeTpa U Iiomaau
MOBEPXHOCTH.
Pacno3HaBaTth UCTHHHEIC
M JIO’KHBIE BBICKA3LIBAHHUS
0 MHOT'OTpaHHUKAX,
NMPUBOAUTH PUMePbI U
KOHTPIIPUMEPHI, CTPOUTH

BBICKA3bIBAHHUS U
OTpHULIAHUS BBICKA3bIBa-
HUM.

PemaTtn 3agauu u3

peanbHOU KU3HU

n300paxkaTh pa3BEPTKU
Ky0a U mapasuiesnenumnesa.
MopaeaupoBath Ky u

MaTepuaioB, 00bSICHATH
€1ocod MOJEIUPOBAHMS.
Haxoaurts usmMepeHnus,

Ky0a oT JAJIHHEI ero pedpa,

kaacc, OO0
«DusukoH J1ad»
4. Kypc ypoKkoB 1o
MaTeMaTuke, 5
kaacc, OO0
«MHTEPIA»

0000menue (10 1)

[ToBTOpEHNE OCHOBHBIX
MOHATUI U METOJ0B
Kypca 5 kiacca, 0600-
LIEHHUE 3HAHUI

BoruncaaTh 3HaUCHHS
BBIPAXKEHUI, COJIEPHKALIUX
HaTypalbHbBIC YHCTIA,
OOBIKHOBEHHBIC U
JecATUYHbIE pooHu,
BBIIIOJIHATH
npeoOpa3oBaHuUs YUCEI.
Bui0npars criocod
CpaBHEHHMSI YUCEIL,

BBIYMCIICHU, IPUMEHATH

CBOJiCTBa

1. MaTemaruka, 5
knacc, DI'AOY
JITO «Axkanemus
MuHnpocBeLEeHNs

Poccuny»

2. lomamaue

3aJIaHUSL.

MaremaTuka.
ONEeKTPOHHBIN

00pa3oBaTeNbHBIHI

pecype»



apu(pMETHYECKUX
JEUCTBUI IS
panuoHaNIU3auu
BBIUMCIICHUI.
OcyuiecTBaASTH
CAMOKOHTPOJIb
BBIIIOJIHSIEMBIX JCUCTBUU
Y CaMOIIPOBEPKY
pe3yibTaTa BEIUUCICHUN.
PemaThb 3agauu u3
pEaIbHOM JKU3HH,
NPUMEHATH MaTe-
MaTH4YeCKHEe 3HAHMS JIJIS
pelIeHus 3a1a4 u3 ApPyrux
yueOHBIX TPEAMETOB.

Homaraue
3a7aHus.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Marematukay, 5-6
knacc. AO
«M3maTensCcTBO
«IIpocseienue
3. Tpenaxep
«O0maKko 3HaHMI»
Martematuka. 5
kaacc, OO0
«Dusukon J1ady»
4. Kypc ypoKkoB 1o
MaTeMaTuke, 5

Pemarsp 3agaun knacc, OO0
Pa3sHBIMH criocodamu, «MHTEPJA»
CPABHUBATH CNOCOOBI
peleHus 3aauH,
BBIOHpATH
panuoHAJIBHBIN CIOC00
6 xaacc (170 gaca)
Ha3sBanue pa3saena OcHoBHOE OcHoBHBIC BHIBI DJIEeKTPOHHbBIE
(Tembl) (4MCJI0 coJiep;kaHue pasaeJia AeATeJIbHOCTH (uu¢posbie)
4acoB) (TembI) 00y4yarImuXxcs o0pa3oBaTe/bHbIE
pecypcsl
HarypanbHble Apudmernueckue BeinoaHaThL 1. MaTtemaruka, 6
ynciaa (30 v) JIEUCTBUA C apupmeTrnyecKue kiacc, PI'AOY
MHOTO3HAUYHBIMU JIeiCTBUSA C HITO «Axanemus
HATypaJIbHBIMH MHOT'03HAaYHBIMHU MuHnpocBeneHus
guciamu. Yuciossie HaTypaJabHBIMU Poccun»

BBIPXKEHHUS, TOPSIIOK
JIEUCTBUI, HC-
MM0JIb30BaHUE CKOOOK.
Oxpyrienue
HATYpaJIbHBIX YUCEIL

Jlenurenu u KpaTHble
4Kcia; HanOOIbIINH
OOIIUI IEIUTEIIb 1
HauMEHBbIIIee 001IIee
KpaTHOE.
Paznoxxenue uncna Ha
MPOCTbIE MHOKHUTEIH.
JenumocTs CyMMBI U
MIPOU3BEICHUS.

quCclIaMU, HAXOAUTh
3HA4YEeHHUsI YUCIIOBBIX
BBIPAKCHUH CO
ckoOkamMu u 6e3
CKOOOK; BLIYHCJIATH
3HAYEHUS BBIPAXKCHUM,
COZIepKAIIUX CTEIEHU.
BoInoHATH
NPUKHIKY U OLIEHKY
3HAYEHUN YUCIOBBIX
BBIPAKCHU,
NPUMEHATH NPUEMBI
NPOBEPKH pe3yibTaTa.
Hcnoab3oBarh npu

2. Jlomarnraue
3aJlaHusl.
Marematuxka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomaninue
3a/laHusl.
OcHoBHOe o0111ee
oOpa3oBaHHe.
MaremaTukay, 5-6
kimacc. AO
«M31aTenbCTBO
«ITpocserenue»




JleneHue ¢ oCcTaTKOM.

Pemenue TeKCTOBBIX
3a1a4

BBIYMCJICHHUAX
MEPEMECTUTEIBHOE U
COYETATCILHOE
CBOMCTBA CIIOKCHUS U
YMHOXKEHHSI, pac-
MpeAeIUTETbHOE
CBOMCTBO YMHOKEHHUS
OTHOCHTCILHO
CIIOJKEHMSI, CBOMCTBA
apu(MeTHIECKUX
JIEHCTBUM.
HUccnenoBarthb
YHCIIOBEIC
3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBbBIE
AKCIEPUMEHTBHI,
BBLIIBUIAThH U
000CHOBBIBAThH
THIOTE3bI.
®opmyMpoOBaTh
omnpeaeJieHUs J1CTUTENS
U KpaTHOTO,
HarOOJIBIIECr0 OOIIEro
JICIUTCIA U
HAaMMEHBIIIETO O0IIEro
KpaTHOTO, IPOCTOTO U
COCTaBHOTO YHCEII;
HCII0JIb30BaTh ATU
MOHSITHUS MIPU PEILICHUN
3aa4.
IIpumeHsATH
AJITOPUTMBI
BBIYMCJICHHS
HarOOJIBIIECr0 OOIIEro
JICIIUTCIA U
HAaMMEHBIIIET0 00IIEro
KpaTHOTO JABYX YHUCEN,
AITOPUTM PA3JIOKEHUS
YHCJIa Ha MPOCThIE
MHOXKUTEIIH.
Hccaenosarhb yciosus
neauMocTd Ha 4 u 6.
HccaenoBarhb,
o0cyxaaTh,
(opmysmpoBarh u
000CHOBBIBATH BLIBOJI
0 YE€THOCTHU CYMMBI,

3. Tpenaxep
«O011aK0 3HAHUI»
Marematuka. 6
knacc, OOO
«Pusukon J1ady»




MPOU3BENICHUS: IBYX
YETHBIX YUCEI, IBYX
HEUETHBIX YHCIIE,
YE€THOIO U HEUETHOI'O
qucel.
HUccaenoBarh
CBOICTBA JICJIUMOCTHU
CYMMBI U IPOU3BEICHUS
qucel.
IIpuBoaAUTHL NPUMEPBLI
YHCeN C 3aJaHHBIMU
CBOMCTBaMH,
pacno3HaBaTh BepHbIE
U HeBepHbIEe
YTBEPKICHHUS O
CBOMCTBaX YHCE]I,
OnpoBepraTb
HEBEPHBIE YTBEPKICHUS
C MOMOTIIILIO
KOHTPIPUMEPOB.
Koncrpyuposarts
MaTeMaTu4ecKue
NMpea10KeHus C T10-
MOIIBIO CBSI30K «H»,
«UITNY, €ECIH..., TO...».
PemaTth TEKCTOBEIC
3a71a4¥, BKJIFOYAIOIIHE
IMOHSTHS JEIUMOCTH,
apu(pMeTHIECKUM
cIocooom,
UCTIONTL30BaTh TIepedop
BCEX BO3MOHBIX
BApUAHTOB.
MoaeaupoBaTh X0
pelIeHus 3a1a4u C
MOMOILIbIO PUCYHKA,
CXEMBI, TAOIUIIBL.
IIpuBoaMTS,
pa3oupars,
OLIECHNUBATH Pa3JINYHbIC
pelieHus, 3arnucu
PELLIEHUI TEKCTOBBIX
3ajad4.
Kputnueckn
OLIEHUBATDH
IOJTyYEHHBIN
pe3yabTaT, HaXOAUTh




OLIMOKH, OCYIIECTBISATh
CaMOKOHTPOJIb,
IpOBEpsist OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

Harnsanas
reomerpus. Ilpsamere
Ha mJockocTH (7 4)

[lepnenqukymnspHbie
IIpsIMBIE.
[TapamiensHble
IIpsIMBIE.

Paccrosinne mexny
JBYMsI TOUKaMH, OT
TOYKH J10 TIPSMOM, JIJTU-
Ha IIyTU HA KBAJIpaTHOU
CETKE.

IIpuMeps! IpsIMBIX B
IIPOCTPAHCTBE

PacnosnaBarth Ha
4epTekKax, pUCyHKax
CJIy4au B3aUMHOTO
PaCIIOIOKEHUS IBYX
IPSIMBIX.
N3o0paxarts ¢
MOMOIIbI0 YePTEKHBIX
HHCTPYMEHTOB Ha
HEJIMHOBAHHOU U
KJIET4aTOl Oymare aBe
[IEPECEKAIOIINECS
IIpsIMBIE, J1BE
napajuleJbHbIE MIPSIMbIE,
CTPOUTH NPSAMYIO,
NEPIEHAUKYIISIPHYIO
JAHHOH.
IIpuBoaAUTHL MPUMeEPDI
NapauIeIbHOCTU U
NEePIEHIUKYIISIPHOCTH
IPSIMBIX B
IIPOCTPAHCTBE.
PacnoznaBarth B
MHOI'OYT'OJIbHUKAX
NEPIEHANKYJISIPHBIE U
napasuiesibHble
ctopoHsl. U300paxkaTh
MHOT'OYTOJIbHUKH C
napajuIeIbHbIMH,
NEPIEHIUKYISIPHBIMU
CTOPOHAMU.
Haxoauts paccrosiHue
MEXy IByMsI TOUKaMH,
OT TOYKH [0 NPSIMOH,
JUIMHY ITyTH Ha
KBaJpaTHOU CETKE, B
TOM YHCJIE UCIIONb3YS
U(pPOBBIE PECYPCHI

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLEeHNs
Poccuny
2. JloMamnraue
3a7aHusl.
MareMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanraue
3a7aHusl.
OcHoBHOE 00111EE
oOpa3oBaHmHe.
MaremaTukay, 5-6
knacc. AO
«HM3maTensCcTBO
«IIpocsemeHne»
3. Tpenaxep
«0O01aK0 3HAHUIY
MaremaTuka. 6
knacc, OOO
«Duzukon JIadc»

Jpoou (32 u)

OOBIKHOBEHHAS IPO0b,
OCHOBHOE CBOMCTBO
Ipo0u, COKpaIeHue

npobeii. CpaBHEHUE U

YIOPSIIOYNBAHHE
Ipooeii.

CpaBHUBATB H
YHOPSIA0YMBATH JpodHu,
BBIOHPATH C1IOC00
CpaBHEHHs IpoOei.
HpeacraBiaare
JECSTUYHBIE TPOOU B

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLeHns
Poccuny




Hecaruunblie po0u u

MeTpHUYECKasl CUCTEMA npobeit u 3a1aHusl.
Mep. OOBIKHOBEHHBIE B BUJIE Marematuxka.
Apudmernueckue JNECATUYHBIX, HC- ONEKTPOHHBIN
JIICUCTBUS C NoJb30BaTh 00pa3oBaTeNbHbII
OOBIKHOBEHHBIMU U JKBHMBAJICHTHBIE pecype»
JECATUYHBIMU npeacTaBJIeHUs Jomaminue
Ipo0siMu. JIPOOHBIX YUCEI MPU UX 3aJlaHusl.
OtHomenue. Jlenenue CpaBHEHHUH, IIPU OcHoBHoOE o0111Ee
B JaHHOM OTHOIIIEHHUHU. BBIYUCIICHUSX. oOpa3oBaHUe.
MacuiTtal, nponopIys. Hcnouab3oBarb Marematuka», 5-6
[TonsiTue mpotieHra. JECSITHYHBIE TPOOH MPU kiacc. AO
Brruucnenue npoueHra npeoOpa3oBaHuU «M3paTensCcTBO
OT BEJIUYUHBI U BeIMYUH B MeTpudeckoil | «lIpocsemenne»
3. Tpenaxep

BEJIMYMHEI 110 &
MIPOLICHTY.
Pelnienne TeKCTOBBIX
3a/1a4, CoIepIKaIInuxX
IpoOu M MPOLEHTHI.
[IpakTuyeckas padora
«OTHOIICHHE JIUHBI
OKPY>KHOCTH K €€
TUAMETPY»

BUJIE OOBIKHOBEHHBIX

JECSITHYHBIME IPOOSMHU.
BpruucaarTs 3HaUeHUS

2. Jlomarnraue

CHCTEME Mep.
«O0J1aK0 3HAHUY

BbInoaHATH
apupMeTHYecKue Marematuka. 6
JeHCTBHA C knacc, OOO

OOBIKHOBEHHBIMHU U «Duszukon JIad»

BBIPAJKCHUH,
CoJIeprKanx 0ObIK-
HOBEHHBIE U
JecATUYHbIEe Ipoou,
BBINOJIHATH Mpeodpa-
30BaHMs Jpobei,
BBIOHPATBH c1oco0,
NPUMEHATh CBOMCTBA

apu(pMeTHIECKUX
JNEUCTBUN IJ1d
panroHaIN3aU
BBIYMCIICHUM.
CocraBasaTb
OTHOIIECHHUSA U
POMNOPLNHU, HAXOAUTH
OTHOILIEHNE BEJINYUH,
JIeTTUTh BEJIMUUHY B
JAHHOM OTHOIIEHHUHU.
Haxonurs
IKCIEPUMEHTATbHBIM
MYTEM OTHOILECHHE
JUTMHBI OKPY>KHOCTH K
eé auamerpy.
HNuTepnperupoBarh
MacITad Kak

OTHOIICHUC BCJINYHNH,




HAXOAHUTh MacITad
T1aHa, KapThl U
BBIYUCTISTH PACCTOSIHUSA,
UCTIONB3Ys MaciTao.
O0BACHATD, UTO TAKOE
MPOILIEHT, YIOTPEOISATH
000pOTHI peuu co
CJIIOBOM «ITPOLICHTY.
BrIpakaTh IPOLIEHTHI B
npobsix u apobu B
MPOIEHTaX, OTHOIICHUE
JIBYX BEJIMYUH B
MPOLIEHTAX.
BopruncjasasTe NpoueHT
OT YHCIa ¥ YUCJIO TIO
€ro TPOIICHTY.
OxpyrasaTs 1pobu u
MPOLIEHTHI, HAXOAUTh
NpUOJINKESHUS YHCEIL.
Pematn 3agauu Ha
9acTH, IPOIEHTHI,
POMOPINY, HA
HaxO0XJIeHHUE Ipodu
(mpouenTa) ot
BEJIMYMHBI U BETUIHHBI
o e€ apobu
(mpoteHty), apodu
(mporeHTa), KOTOPBII
COCTaBIISIET OJHA
BEJIMYHMHA OT IPYTOM.
IIpuBoauUTS,
pa30uparTh, OLleHUBATH
pa3IUYHbIC PEIICHHUS,
3alMCH peLICHUN
TEKCTOBBIX 3a]1a4.
N3BaekarTh
HHpopManuio u3
TaOJIUIl ¥ TUarpaMM,
UHTEPIIPETHPOBATH
TaOJIHMYHbIE TaHHEIE,
OTIpEe/CIISATh Hau-
OoJblliee ¥ HANMEHBIIIEE
U3 MIPEICTAaBICHHBIX

JTAHHBIX

Harasipnas OceBast cummeTpusl. Pacno3naBarthb Ha 1. Maremaruka, 6
reomeTrpus. enTpanbHas yeprekax u knacc, PI'AOY

Cummetpus (6 9) CUMMETPHUSL. HITO «Axanemus




IToctpoenue
CUMMETPHYHBIX (pUryp.
[IpakTuyeckas padora
«OceBast CHMMETPHUSI.

CummMmertpust B

IPOCTPAHCTBE

U300paKeHHSIX, H300pa-
7KaTh OT PYKH, CTPOUThH
C TIOMOILIBIO
UHCTPYMEHTOB QUTYPY
(oTpe3ok, TomMaHy1o,
TPEYIrOJbHUK,
MPSIMOYTOJIbHUK,
OKPYHOCTB),
CUMMETPUYHYIO JAHHOU
OTHOCHUTEJILHO IIPSIMOH,
TOYKH.
Haxoauts npuMepsl
CUMMETpUU B
OKpY’KaroIlleM MUpE.
MopaesmpoBaThb 13
Oymaru yiBe QUryphl,
CUMMETpPUYHbBIE
OTHOCHUTEIIBHO IPSMOU;
KOHCTPYMPOBATH
re€OMETPUUECKUE
KOH(UTypaIuH,
UCIIONIb3Ysl CBOMCTBO
CUMMETPHUH, B TOM
YHCJIE C IOMOILBIO
IU(POBBIX PECYPCOB.
HccaenoBarhb cBoMCTBA
U3yUYeHHBIX QUryp,
CBSI3aHHBIE C
CUMMETpHUEH, UCIIOJIb3YsI
HKCIEPUMEHT,
HaOIIOIEHNE,
MO/IETTUPOBAHUE.
O00CHOBBIBATD,
onpoBeprarts ¢
MIOMOUIbI0 KOHTPIIPUME-
POB YTBEPKAEHUS O
CUMMETpUU GUTyp

MuHnpocBeLeHus
Poccuny
2. Jlomamraue
3a7aHusl.
MareMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanraue
3a7aHusl.
OcHoBHOE 00111EE
oOpa3oBaHmHe.
MaremaTukay, 5-6
knacc. AO
«M3maTenscTBO
«IIpocsemenne»
3. Tpenaxep
«0O01aK0 3HAHUIY
Marematuka. 6
knacc, OOO
«Pusuxon J1ady»

Bruipaxkenus ¢
oyxBamu (6 4)

[Ipumenenue OykB ais
3aIucu
MaTeMaTHYECKHUX
BBIPAXKCHUM U
IIPEAJIOKECHU .
bykBeHHBIE BBI-
pakeHHs U YHCIIOBBIE
IIOICTAHOBKHU.
bykBeHHBIE paBEHCTBA,
HAaxO0X/JICHUE

Hcnonb3oBath OYKBBI
U1 0003HAYCHHUS
qucell, PU 3allUCu
MaTEMaTHYECKHUX
YTBEPXKICHU,
COCTaBJIATH OyKBEHHBIC
BBIPAKEHUS 110
YCIIOBUIO 33JIa4H.
HccnenoBarb
HECJIOKHBIE YHUCIIOBBIE

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLeHns
Poccuny
2. Jlomarnraue
3a7aHus.
Marematuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII




HEU3BECTHOTO 3aKOHOMEPHOCTH, pecype»
KOMITOHEHTA. UCTIOJIb30BaTh OYKBBI Jomarnue
Dopmyiibl TUISL MX 3aITUCH. 3aJJaHUA.

Boruucasts uncioBoe | OcHOBHOE o01ee
3Ha4YeHHe OyKBEHHOTO oOpa3oBaHUe.
BBIPAXEHUS pU Marematuka», 5-6
3aJaHHBIX 3HAYEHUIX kiaacc. AO
OYKB. «3naTenbeTBO
3anuceiBaTH «IIpocsemienue»
(popmyasr: nepumerpa 3. Tpenaxep
¥ TUIOLIAIU TIPSMO- «O06ako 3HaHUI»
yroJIbHUKA, KBAJIpaTa; MaremaTtuka. 6
JUIMHBI OKPY’KHOCTH, kiacc, OO0
IUIOLIAAN KPYTa; «Dusukon J1adb»
BBINOJIHATH
BBIYMCJIEHUS TI0 3TUM
dopmynam.
CocraBisTh
¢popmy.ibl,
BBIpa)KaIoIIHe
3aBHCUMOCTH MEXTY
BEJIMYMHAMU: CKOPOCTh,
BpeMsl, PACCTOSIHUE; Lie-
Ha, KOJINYECTBO,
CTOMMOCTb;
MIPOU3BOIUTEIILHOCTD,
BpeMs, 00bEM pabOTHI;
BBITOJIHATH
BBIYUCIICHUS 110 3THUM
dopmynam.
Haxoauts
HEU3BECTHBIN
KOMITOHEHT
apu(pMETHIECKOTO
IEUCTBUSA
Harnsgnas YeThIPEXYTONBHIK, HN3o6paxkaTs Ha 1. MaTtemaruka, 6
reomerpusi. GUryphi NpUMepb HEJIMHOBAHHOM U knacc, DI'AOY
na miockoctH (14 4) | UeTHIPEXYTOTBHUKOB, KJIeT4aToi Oymare ¢ JIIO «Axagemus
TIpMOYTONBHHUK, UCTIOJIb30BaHUEM MuHnpocBenieHus
KBaJpaT: CBOiicTBa YEPTEKHBIX Poccun»
UHCTPYMEHTOB 2. lomaiHue

CTOpOH, YTJIOB,
JaroHaJICH.

W3mepenue yrios.

Bunsl TpeyrojJbHUKOB.

Ilepumerp
MHOT'OYT'OJIbHHKA.

YETBIPEXYTOJIBHUKH C
3a1aHHBIMU
CBOMCTBAaMH: C
napajuleIbHbIMU,
NEPIEHANKYIISIPHBIMH,
PaBHBIMU CTOPOHAMHU,

3a7aHusl.
Maremartuka.
ONEKTPOHHBIN

00pa3oBaTeNbHbII

pecype»
Jlomarninue




[Tnomans Gurypsr.
@opMyIIbl IEPUMETPA U
IUIOLIAINA IIPSIMO-
YTOJIbHUKA.
[Tpubnmxénnoe nz-
MEpEHHUE IUIoLaan
buryp.
[IpakTuyeckas padora
«IInomans kpyra»

IPSIMBIMU yTJIaMM U Jp.,
paBHOOEIPEHHBIH
TPEYTrOJIbHUK.
Hpennarars u
00cyxk1aTh COCO0ObI,
aJITOPUTMBI I10-
CTPOCHHS.
HccnenoBathb,
UCIIOJIB3YS
HKCIEPUMEHT,
HaOIIOIEHNE,
MOJIEJTUPOBAHUE,
CBOICTBA
MIPSIMOYTOJIbHUKA,
KBajipaTa, pa301BaTh Ha
TPEYTrOJIbHUKH.
O00CHOBBIBATD,
onpoBeprarts ¢
MIOMOILIBIO
KOHTPIIPUMEPOB
YTBEPKACHUS O TIPs-
MOYT'OJIbHUKE,
KBaJpare,
Pacno3HaBaTh BEPHbIE
Y HEBEPHBIE
YTBEPKICHMUSI.
HN3mepaAThb U CTPOUTH C
MIOMOILIBIO
TpaHCIIOPTHpPA YIJIbL, B
TOM YHCJIE B
MHOTOYT'OJIbHUKE,
CPAaBHUBATD YIJIbl; pac-
NMO3HABATB OCTpHIE,
IpsIMBbIE, TYIIBIE,
Pa3BEPHYTHIC YIUIBL.
Pacno3HaBaTthb,
U300pakaTh
OCTPOYTOJIbHBIN, ITPSAMO-
YT OJIbHBIH,
TYIIOYT'OJIbHBIN,
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUU
TPEYTrOJIbHUKH.
BoryucjasaTs nepumerp
MHOT'OYTI'OJIbHUKA,
Iiouiaib MHO-

3a7aHusl.
OcHoBHOE 00111EE
oOpa3oBaHmHe.
MaremaTukay, 5-6
knacc. AO
«W3parennpecTBO
«IIpocsemenne»
3. Tpenaxep
«O011aK0 3HAHUI»
Marematuka. 6
knacc, OOO
«Pusuxon J1ady»

TOyTroJIbHUKa




pazOueHneM Ha
PSIMOYTOJIbHUKH, Ha
paBHbBIE UTYPHI,
UCIIOJIb30BaTh
METPUYECKUE eTUMHHIIBI
U3MEPEHUs UTMHBI U
TUTOIIAIH.
Hcnoab3oBarb
npuoOINAKEHHOE
U3MepeHue JUTHH U TUI0-
maJcy Ha KJIeTYaTou
Oymare, npuOIMKEHHOE
U3MEPEHUE JUTHUHBI
OKPY>KHOCTH, IJIOIIATH

Kpyra

IHooxxkuTebLHLIE U
oTpULATeJbHbIE
ynciaa (40 u)

enbie uncna. Moayb
YHUCJa, TEOMETPUUECKAS
VHTEPIIpETALUS
MonayJist. HucimoBbie
MIPOMEKYTKH.

IlonoxuteabHbIe U
OTpULIATEIbHBIE YHCTIA.
CpaBHeHUE TOJI0XKH-
TENbHBIX U
OTPULIATENLHBIX YUCET.
Apudmernueckue
JIEHUCTBHS C
MOJIOKUTCILHBIMU 1
OTpULIATETbHBIMU
YHCIIAMH.

Perenne TeEKCTOBBIX
3a1ay

IIpuBoaAUTHL MPUMeEPDI
UCIIOJIb30BaHUs B
peaNbHON KU3HU

MIOJIOXKUTEIBHBIX U
OTPULIATEIIbHBIX YUCEIL.
N3o00paxarth 11eibie
4UCIIa, OJI0KUTEIbHBIE

Y OTPULIATEIIbHBIE YHCIIA

TOYKAMU HA YUCIOBOM

IIPSIMOH, MCIOJIB30BATh

YUCJIOBYIO NPSAMYIO JUIS
CPaBHEHUS YUCEIL.

IIpumeHnsaTs npaBuJIa

CpaBHEHUS,
yHOPAA0YHBATH LIENIbIE
4KCla; HAXOAUTh
MOZYJIb YHCIIA.
DopMyJIHPOBATH
NMpaBWJIa BBIUNCIICHUS C
I10JIO)KUTEIbHBIMU U
OTpHULIATEIbHBIMU
quc/IaMi, HAX0UTh
3HAYEHUS YUCIIOBBIX
BBIPAJKECHU,
CoAEpKAIIUX IEUCTBUS
C TIOJIOKUTEIIbHBIMU U
OTpHULIATEIbHBIMU
YUCJIAMH.
IIpumMeHATH CBOMCTBA
CJIOKEHUS U
YMHOXKECHUS JJIs
npeoOpa3oBaHusi CyMM

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLeHns
Poccuny
2. Jlomamraue
3a7aHusl.
MareMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanraue
3a7aHusl.
OcHoBHOE 00111EE
oOpa3oBaHmHe.
MaremaTukay, 5-6
knacc. AO
«M3maTenscTBO
«IIpocsemenne»
3. Tpenaxep
«0O01aK0 3HAHUIY
MaremaTuka. 6
knacc, OO0
«Duzukon JIadc»




Y NIPOU3BEICHUI

IIpeacrasiienune
AAHHBIX (6 1)

[IpssmoyronpHas
CUCTEeMa KOOpJMHAT Ha
mockocT. Koopauna-

TBI TOUKH Ha
IIOCKOCTH, adcIcca 1
OpAMHATA.

CroiiObuaTbie 1
KPYTOBBIC JHATrPAMMBI.
[IpakTuyeckas padora

«IToctpoenue
TarpamMmm).
Pelnienne TeKCTOBBIX
3a/1a4, CoIepIKaIInuxX
JaHHbBIE, TPECTAB-
JIEHHBIE B TA0JIULAX U

Ha JuarpamMmax

OO0BACHATH U
WLITIOCTPUPOBATH

MOHSITHE TIPSIMOYTO0JIb-

HOM CHCTEMBI
KOOpAMHAT HA
IIOCKOCTH,
HCITOIB30BaTh
TEPMHHOJIOTHIO;
CTPOUTDH HA
KOOPIAMHATHOM
IUIOCKOCTH TOYKH U

(burypsl 1o 3alaHHBIM

KOOpAMHATAM,

HAXOAUTH KOOPIUHATHI

TOYCK.

Yurares cTo104YaThIE U
KpPYTOBBIC TUArPaMMBbL;

HHTEPNPETUPOBATH
JTaHHBIC; CTPOUTH
croJiouaTele aua-

IPaMMBl.
Hcnoan3oBaTh
HHpopmanmio,

NpEeJCTaBICHHYIO B Ta-
OnuIax, Ha Auarpammax

JUISL peLIeHUs

TEKCTOBBIX 3a7a4 U

3a/1a4 U3 peajabHOn
KU3HU

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLEeHNs
Poccuny
2. JloMamnraue
3a7aHusl.
MareMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanraue
3a7aHusl.
OcHoBHOE 00111EE
oOpa3oBaHmHe.
MaremaTukay, 5-6
knacc. AO
«HM3maTensCcTBO
«IIpocsemenne»
3. Tpenaxep
«0O01aK0 3HAHUIY
MaremaTuka. 6
knacc, OOO
«Duzukon JIadc»

Harnsanas
reomerpus. Purypni
B npocTpancrse (9

)

IIpssMOyTONBHBIN
napaieNnenumnesn, Kyo,
npu3Ma, mupammuia,
KOHYC, IWIHHID, IIap U
cdepa. Uzo0paxenue

Pacno3naBath Ha
yepTexKax, pUCyHKax,

ONMHMCHIBATDH NMUPAMUTLY,

IpU3MYy, HUIHHID,
KOHYC, LIap,

[POCTPAHCTBEHHBIX H300paxkaTh UX OT 2. lomaiHue
buryp. Iprmepsi PYKH, MOJIEJTHPOBATD 3aJJaHMUA.
Pa3BEPTOK u3 OyMaru, IJIacTHINHA, MaremaTuka.
MHOTOTPAHHHKOB, MIPOBOJIOKH U JIp. DJeKTPOHHBIH
IHTHH/PA W KOHYCA. IpuBoauTH MPpUMeEPBI | 00pa30BaTEIBHBIH
00BEKTOB OKpY- ecype»
[IpakTuyeckas padora by peeyp
. JKAIOLIET0 MUpa, Jlomanraue
«Co3nanue Mozenei
UMEIOIMUX (HopMBI 3aJlaHusl.
POCTPAHCTBEHHBIX
Ha3BaHHBIX TEIL. OcHoBHoOE o0111Ee
buryp».
Hcnoab3oBath oOpa3oBaHHe.
Toustne 00bEMa; TePMHHOJIOTHIO: Maremarukay, 5-6
CAMHALBI USMCPEHWS | gepiiuna, peOpo, rpaHb, kiacc. AO

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLeHus

Poccuny




o00béMa. OOBEM TIpsIMO-
yTOJIBHOTO
napaJuiesenure/a,
Ky0a, popmyibl 06bEMa

OCHOBAHUE, BBICOTA,
paauyc u 1uamerp,
pasBéprka. U3yuars,
UCIIOJIB3YS
HKCIEPUMEHT,
HaOIIOIeHUE, U3Me-
peHue, MOIETUPOBAHUE,
B TOM YHCJIE
KOMIIBIOTEPHOE, U
ONUCBHIBATH CBOMCTBA
Ha3BaHHBIX TeJ,
BBISIBJIAATH CXOACTBA M
PA3JINYHA: MEXKIY
NUPaMUIOU U IIPU3MOMH;
MEXy LIWJINHAPOM,
KOHYCOM U IIApOM.
PacnosnaBarhb
pa3BEPTKHU
napajulesenumnena,
Ky0a, IpU3MBl,
IIMPAMHU/JIbl, KOHYCA,
LWIMH]IPA,
KOHCTPYMPOBATh
JTaHHBIE TEJIa U3
pa3BEPTOK, CO3/1aBAThH
nx mogeinu. Co3gaBaTh
MojaeIn
IIPOCTPAHCTBEHHBIX
¢uryp (u3 Oymarm,
IIPOBOJIOKH, TUIACTUIIMHA
uap.)
HN3mepsaTs Ha
MoOeasX: JJIMHBI pedep
MHOT'OTPaHHUKOB,
JUaMeTp Iapa.
BeiBoauTts popmyay
o0béMa
IPSIMOYTOJIBHOT'O
napajulesienunesaa.
BobruncjasaTs no
popmysram: 00bEM
IPSIMOYTOJIBHOT'O Ta-
paiutenenumnena, Kyoa;
HCII0JIb30BATh €ANHMIIBI
U3MepeHus 00bEMa;
BBIYUCIATH 00BEMBI
T€J, COCTaBJICHHBIX U3

«W3parennpecTBO
«IIpocsemenne»
3. Tpenaxep
«O011aK0 3HAHUI»
MaremaTuka. 6
knacc, OOO
«Pusuxon J1ady»




KyOOB,
napajjiCJICIrUIIC 0B,
pelmiaThb 3aJa4u C
PpCaJIbHBIMHA JJAHHBIMHU.

IToBTOpEHUE,
00001IEHME,
cucremaruszanus (20

)

[ToBTOpEHNE OCHOBHBIX
MOHATUM U METOJIOB
KypcoB 5 U 6 KJ1accoB,
00001IcHUE 1
CHCTEMAaTU3alIHs
3HAHUI

BourunciasaTs 3Ha4YCHHS
BBIPAJKCHUH,
coJiepXaIiux HaTy-
panbHbIE, LIETbIE,
MOJIOKUTENbHBIE U
OTpPHULIATENIbHBIE YHCIIA,
OOBIKHOBEHHBIE U
JecATUYHbIEe Ipoou,
BBITIOJIHSTh
npeoOpa3oBaHus YnCel
U BBIPAKCHUM.
Bui0upaTs cniocod
CpaBHEHUS YHUCEI,
BBIYHCIICHUI,
NPUMEHATH CBOICTBA
apu(pMeTHIECKUX
JICUCTBUM JJIs
paloHaNM3auU
BBIUMCIICHUM.
Pemars 3axa4u u3
peanbHOU KU3HU,
NMPUMEHATH MaTe-
MaTH4YecKHe 3HAHUSA
JUTS pelleHus 3a/1a4 U3
JPYTUX MPEIMETOB.
PemaTtn 3agaun
Pa3HbIMH CNOCOOAMHU,
CPAaBHUBATb, BbI-
Oupath cnoco0bl
pelieHus 3a1aqu.
OcyuiecTBaASTH
CAMOKOHTPOJIb
BBITIOJIHSIEMBIX
JIEVCTBUN U
CaMOIIPOBEPKY
pe3yabTaTa

BBIYUCIIEHUN

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBeLEeHNs
Poccuny
2. JloMamnraue
3a7aHusl.
MareMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanraue
3a7aHusl.
OcHoBHOE 00111EE
oOpa3oBaHmHe.
MaremaTukay, 5-6
knacc. AO
«HM3maTensCcTBO
«IIpocsemeHne»
3. Tpenaxep
«0O01aK0 3HAHUIY
MaremaTuka. 6
knacc, OOO
«Duzukon JIadc»




Auaredpa 7-9 knacc

Ilean yyeOHOro Kypca

Anrebpa sBISeTCS OJHMM M3 OMNOPHBIX KYpPCOB OCHOBHOM IIKOJBI: OHAa OOecIeYHBaeT
U3yYeHHe JAPYTuX TUCHMIUIMH, KaK €CTECTBEHHOHAYYHOIO, TaK W TYMaHUTApHOTO LUKJIOB, €&
OCBOCHHME HEOOXOIUMO Ui MPOAOIDKEHHS 0Opa3oBaHUS M B IOBCEIHEBHOW XH3HH. PazBurue y
o0yyaromuxcs Hay4YHbIX NPEJCTABICHUNH O NPOMCXOXKACHUU U CYUIHOCTH anreOpanyecKux
abcTpakuui, crocobe OoTpaKeHHsT MAaTeMaTHUeCKON HAayKOW SIBICHUH M IPOIECCOB B MPUPOJIE U
o0IIecTBE, POJIM MAaTEeMaTHYECKOrO0 MOCTUPOBAHMA B HAyYHOM TIIO3HAHMM U B TPAKTUKE
COCOOCTBYET (hOPMUPOBAHHIO HAYYHOTO MUPOBO33PEHUS U KAUECTB MBIIUICHUS, HEOOXOIUMBIX IS
ajanTalud B COBpEeMEHHOM Lu(ppoBoM oOmiectBe. M3ydeHue anreOpbpl eCTECTBEHHBIM 00pa3oM
o0ecrieynBaeT pa3BUTHE yYMEHHUS HAOIIOAAaTh, CPAaBHMUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUICHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTh CBOM JICHCTBHS U
BBIBOJIBI, (hopMynupoBaTh yTBepkAeHHsA. OcBoeHHE Kypca anreOpbl 00ecneunmBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUSI OOyYaIOMIMXCs: OHM HMCHOJB3YIOT JEAYKTUBHBIE M WHAYKTUBHBIC pac-
CyX/eHusi, 0000IIeHne U KOHKpETU3aluio, adcTparupoBanue u anajgoruro. OOydeHue anrebpe
NperoiaraeT 3HAYUTENbHBIM 00BEM CaMOCTOSTEIBHON NEATENPHOCTH O0YYaIOUUXCs, MO3TOMY
CaMOCTOSITENIFHOE peIlIeHHE 3a1ay €CTECTBEHHBIM 00pa30M SIBIIETCS peaan3auen 1esTeIbHOCTHOTO
NpUHIUIA 00yUeHHS.

B cTpykType mporpaMmel yueOHOTo Kypca «Anredpa» OCHOBHOW HIKOJIBI OCHOBHOE MECTO
3aHUMAIOT COJEepPXKATEIbHO-METOUYECKUEe JTHHUU: «Yucia M BBIYHCICHUA»; «Anredpandeckue
BBIpQKEHUS»; «YpaBHEHHMS W HepaBeHCTBa»; «DyHkumm». Kaxnas W3 3THX copepiKaTesbHO-
METOAMYECKUX JIMHUHM pa3BUBAeTCSd Ha MPOTSDKEHUHM TPEX JIeT M3Yy4YeHHs Kypca, €CTEeCTBEHHBIM
0o0pa3oM MeperuieTasich U B3aMMOJACUCTBYS C JAPYTMMH €ro JMHUSAMH. B xone u3yueHHs Kypca
00yYaromuMcsl MPUXOTUTCS JIOTUYECKH PACCY’KAaTh, WCIOJIB30BATH TEOPETHUKO-MHOXKECTBEHHBIN
A3bIK. B CBA3M ¢ 3TUM IelIecoo0pa3Ho BKJIIOYHUTH B MPOrpaMMy HEKOTOpPHIE OCHOBBI JIOTHKH,
MIPOHM3BIBAIOIINE BCE OCHOBHBIC pa3fiefibl MAaTEeMaTHYEeCKOTO OOpa30BaHMA U CIIOCOOCTBYIOLIHE
OBJIA/ICHUIO OOYYalOIIMMUCS OCHOB YHHBEPCAIBHOTO MaTEMaTH4YecKOro si3bika. TakuM oOpaszom,
MOKHO YTBEp)KJaTh, YTO COJEPXKATEIbHOH M CTPYKTYPHOH OCOOCHHOCTBIO Kypca «Airedpa»
SBIISICTCS €r0 MHTETPUPOBAHHBIN XapakTep.

Copneprxanme TuHUM «YuCla U BBIYUCICHUS CITYKUT OCHOBOW JUIS TAbHEHIIIET0 N3ydeHUs
MaTeMaTUKH, CIOCOOCTBYET Pa3BUTHIO y O0YYAIOIIUXCS JIOTHYECKOTO MBILIUICHUS, (POPMHUPOBAHUIO
YMEHHUSI TIO0JIb30BaThCsl AITOPUTMAaMH, a TaKKe MPHOOPETEeHHI0O MPAKTUYECKUX HABBIKOB,
HEOOXOIUMBIX JUISI TOBCEHEBHOM KU3HU. Pa3BUTHE MOHSTHS O YKUCIIE B OCHOBHOM LIKOJIE CBA3aHO C
pallMOHATBHBIMU W HMPPALMOHAIBHBIMU ~ YUCIaMH, (OPMHPOBAHHUEM  IPEJCTaBICHUH O
JCHCTBUTEILHOM 4YHCIIe. 3aBepIICHUE OCBOCHMS YHUCIOBOM JIMHUM OTHECEHO K CTaplIeMy 3BEHY
o01iero oopazoBaHuUsL.

Conepkanue JByX anreOpauMyecKuxX JHMHUH — «AdreOpanyecKkue BBIPDAKCHHUS» U
«YpaBHEHUS U HEPABEHCTBa» CHOCOOCTBYET (POPMUPOBAHUIO Y OOYHYAOLIMXCS MAaTEMAaTUYECKOTO
ammapara, HeoOXOJIUMOI0 JUIs PELICHHs 3a/lad MaTeMaTHKH, CMEXKHBIX MPEAMETOB M IMPaKTHKO-
OPHEHTUPOBAHHBIX 3a7ady. B OCHOBHON mIKoiie y4eOHBIH MaTepuan TPYIIUPYETCs BOKPYT
palMOHATBHBIX BBIPAXKEHUNA. Anredpa IeMOHCTPUPYET 3HAUEHHUE MATEMAaTHKH KakK s3bIKa Ui I10-
CTPOEHUSI MAaTEMAaTUYECKUX MOJIENIEH, ONMCAHMsI TIPOIIECCOB U SIBJICHUN peabHOro Mupa. B 3amaun
o0yueHus anredpe BXOIAT TakxkKe JalbHeHIee pa3BUTHE aIrOPUTMHYECKOTO MBIIIIJICHUS, HEOOXOaH-
MOT0, B YaCTHOCTH, JJISi OCBOCHHUS Kypca MH(OPMATHKH, W OBJAJCHHE HABBIKAMU IETyKTHBHBIX
paccyxaenuii. [IpeoOpa3oBanue CHMBOIBHBIX (HOPM BHOCUT CBOM CIIeIIU(HUECKUIl BKIIa/l B pa3BUTHE
BOOOpaXEeHUs, CIIOCOOHOCTEN K MAaTeMaTHUECKOMY TBOPUYECTBY.



Copneprxanne QyHKIIMOHAIBHO-TpadUUECKOM JMHUN HALIEJICHO Ha TOJTYYEeHUE IKOJIbHUKAMHU
3HaHUN 0 (PYHKIHAX KaK BaKHEHIIICH MaTEMaTHUECKONH MOJIEIH TSl OMUCAHUS U UCCIICIOBAHMS
pa3zHo0Opa3HbIX MPOLIECCOB U ABJICHUN B IpUpoae U obmiecTBe. M3yueHne sToro marepuaia
CIOCOOCTBYET Pa3BUTHIO Y O0YUAIOIIUXCSl YMEHUS UCIIONB30BaTh PA3JINUHbIE BHIPA3UTEIIbHBIC
CpeZACTBa s3bIKa MaTEMAaTUKU — CIIOBECHBIE, CHMBOJINYECKHE, Tpaduyeckie, BHOCUT BKIIA] B
(dbopmMHpoBaHKE TPEACTABICHUH O POJIM MATEMATUKH B Pa3BUTHUU IIUBHIU3AIMH U KYJIbTYPHI.

MecTto yueOHOr0o Kypca B y4eOHOM IJIaHe

CormnacHo yueOHOMY TUTaHy B 7—9 Kilaccax u3y4aercsi yueOHbIi Kypce «Anredpay, KOTOpbIi
BKJIIOYAET CIEAYIOUIME OCHOBHBIC pasfenbl  cojxepkaHus: «Yucma ¥ BBIYMCICHUSY,
«AnredpanyuecKue BBIPAKECHHU», «Y paBHEHHUS U HEPABEHCTBAY, « DYHKIIUN.

VY4eOHbIH MJ1aH Ha U3y4eHue anredopsl B 7—9 kiaccax OTBOAUT HE MeHee 3 yueOHBIX YacoB B
HEJIENIO B TeUEHHE KaXI0T0 To1a 00y4YeHHs, BCETo 3a TpH roAa o0yueHus — He MeHee 306 yueOHbIX
9acoB.

Coaepxxanue yueOHOro Kypca (1o rogam o0y4eHust)

7 knace

Yucna u évluucnenusn

PanunonaJjibHbIE YHCJIa

JpoOu 0OBIKHOBEHHBIE U JECSTUYHBIC, IEPEX0]] OT OJHON (OPMBI 3aITUCH IpoOei K APYyToi.
[ToHATHE pPALMOHANIBHOTO YMCIA, 3alUCh, CPABHEHHE, YHOPSIOYMBAHHE PAIMOHAIBHBIX YHCEL.
Apudmernueckne IeiCTBUS ¢ pallMOHAIBHBIMU YUCTIaMU. PerieHne 3a1a4 u3 peaqbHON MPaKTHKH Ha
9acTH, Ha IPOOH.

CreneHb ¢ HaTypaJbHBIM IIOKa3aTElIEM: OIpENeIeHUE, MpeoOdpa3oBaHUE BHIPAKCHUN Ha
OCHOBE OTIPE/ICIICHNUS, 3aMCh OOJIBIINX YHCEIL.

[TporeHThl, 3auCch MPOLIEHTOB B BHJE APOOH M IpoOU B BHJE MPOLEHTOB. TpHU OCHOBHBIE
3aJ]auu Ha MPOLICHTHI, PELICHUE 33/1a4 U3 PeabHON MPAKTHKH.

[TpuMeHeHNne TPU3HAKOB JIETUMOCTH, Pa3I0KEHNE Ha MHOXKHUTEIH HATYPAJIbHBIX YHCE.

PeasibHbIEe 3aBUCUMOCTH, B TOM YHCIIE TIpsMasi K 0OpaTHasi MPONOPLHUOHATBHOCTH.

Anzedbpauueckue evipasrcenus

IlepeMeHHBIE, YUCIOBOE 3HAYEHUE BBIPAKECHHS C INEPEMEHHOW. JlONyCTUMBIE 3HAYCHUS
nepeMeHHbIX. [IpecTaBienue 3aBUCUMOCTH MEXTy BEJIMYMHAMH B BUI€ POpMYIIbl. Beraucnenus no
dbopmynam.

[TpeoOpa3oBanue OyKBEHHBIX BBIPOKEHHM, TOXJIECTBEHHO PaBHBIC BBIPAKCHHUS, MpaBHIIA
npeoOpa3oBaHusl CyMM M HPOM3BEACHUI, MpaBUiIa PACKPBITUS CKOOOK M MPUBEACHUS MOAOOHBIX
CJIaraeMblX.

CBoJicTBa CTENEHU C HATYPAJIbHBIM [10Ka3aTEIEM.

OpHowneHnbl U MHoOroujeHsl. CreneHb MHOrowieHa. Cll0K€HUE, BBIUMTAHUE, YMHOXKEHHE
MHOroujieHOB. DOpMyJbl COKpPALIEHHOIO YMHOMKEHHUS: KBaJApaT CyYMMbl M KBaJpaT Ppa3HOCTH.
dopmyia pa3HOCTH KBaApaToB. Pa3noxkeHne MHOTO4JIEHOB HA MHOKUTEIH.

Ypasenenua

VYpaBHeHUe, KOpeHb YpaBHEHUs, MpaBuUia MpeoOpa3oBaHUs YPABHEHUS, PAaBHOCHIIBHOCTH
YPaBHEHHUHU.

JIuneliHoe ypaBHEHUE C OTHOU IEPEMEHHOMN, YUCIIO KOPHEHN JIMHEHHOTO YPAaBHEHHUS], PEILICHHE
JTUHENHBIX ypaBHEHUH. CocTaBleHHE ypaBHEHUH 10 YCIOBHUIO 3a/1auu. PelieHne TeKCTOBBIX 3a/1ay C
IIOMOILBIO YPAaBHEHU.

JluneliHOe ypaBHEHHE C IBYMs NEpPEeMEHHBIMU U ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHHH C JByMs NEpEeMEHHbIMH. PeleHue CcUCTeM YpaBHEHUH CIIOCOOOM IO/ICTaHOBKH.
[IpuMepsl penieHus TEKCTOBBIX 3a4a4 ¢ IOMOIIBIO CUCTEM YPAaBHEHU.



Koopounamut u cpagpuxu. @ynkyuu

Koopaunara Touku Ha npsiMoil. YucioBble npoMexyTKkU. PaccTosiHue Mexay JByMsl TOUKaMH
KOOPJAMHATHOU IIPSIMOM.

[TpsmoyronbHas cucrema koopauHatr, ocu Ox u Oy. Alcmucca W opAMHATa TOYKH Ha
KoopAWHATHOM mockocTH. [lpumepst rpadukoB, 3amaHHbIX Qopmyrnamu. Ytenue rpaduxos
peanbHBIX 3aBUCUMOCTEM.

[Tonsitue pyuxuuu. I'paduk pynkuuu. CoiictBa ¢pyHkumid. Jlnnelinas GpyHkus, e€ rpapux.
I'papux dynxmum y = Ixl. I'paduueckoe pemeHne JTUHEHHBIX YpaBHEHUH W CHUCTEM JIMHEHHBIX
YPaBHEHHUHU.

8 kaace

Yucna u eviuucnenusn

KBanpatuslii kopeHb u3 uuncna. Ilonstme 00 wuppamuoHanbHOM uwuche. JlecsTuynbie
NpUOJIMKEHUST UPPALMOHANBHBIX 4Hced. CBoiicTBa apu(MeTHUecKnX KBaJpaTHBIX KOpHEH M HMX
pUMEHEeHHE K IPeoOpa30BaHUIO YMCIOBBIX BHIPAKEHUN M BHIYUCIICHUSAM. [leificTBUTENIbHBIC YHCIIA.

Crenens ¢ 1eqbIM IT0Ka3aTeaeM U €€ cBoiicTBa. CTaHgapTHas 3allnch YHCa.

Anzedbpauueckue evipasrcenus

KBanpaTHblil TpEXUIIEH; pa30KEHUE KBaPATHOTO TPEXUIEHA HA MHOKUTEIIH.

Anrebpanueckass apoOb. OCHOBHOE CBOMCTBO anredpamueckoil npobu. CroxxeHue,
BBIUUTAHWE, YMHOXXEHHE, JeJICHHE airedpanueckux apoOel. ParmoHanbHble BBIpRXKEHUS U HX
npeoOpa3oBaHue.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHHe, (opMyna KOpHEHl KBaJpaTHOro ypaBHeHHMsA. Teopema Buera.
Pemenne ypaBHEHW, CBOOMIIMXCS K JIMHEHHBIM M KBaJapaTHbIM. [Ipocreiimme apoOHO-
paloHaIbHbIE YPAaBHEHUS.

['paduueckas MHTEpIpeTanysi YpaBHEHUH C ABYMS MEPEMEHHBIMH U CHUCTEM JMHEWHBIX
YPaBHEHUH C ABYyMs IEpeMEHHBIMU. [IpuMepsl peleHns CUCTEM HENMHENHBIX YPAaBHEHUM C IBYMsI
IIEPEMEHHBIMH.

Permienue TeKCTOBBIX 3aj1au alre0pandeckuM CrIoCOOOM.

UucioBble HepaBeHCTBA M MX CBOHcTBA. HepaBeHCTBO ¢ OJHOM IIEPEMEHHOM.
PaBHOCMIIBHOCTH HEPABEHCTB. JIMHEHHBIE HEPABEHCTBA C OJHON nepeMeHHONW. CUCTEMbI JTMHEUHBIX
HEPABEHCTB C OJHOW IIEPEMEHHOM.

Dyukyuu

[Tonsitue Qynkumu. OOMacTh ONpeneseHUs] ¥ MHOXKECTBO 3HauyeHMH (yHKIMHU. CriocoOb
3a1aHus (QyHKITHA.

I'paduk pynxnum. Urenue cBoiicTB pyHkimu no e€ rpaduky. [Ipumepsl rpadukoB GyHKINH,
OTpa)KAIOIUX pEabHbIE MPOLIECCHI.

OyHKIMK, ONKMCHIBAIOIIKME MPSIMYI0 W OOpaTHYI NPOMOPLUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduku. Oynkmun y = x2%, y = x°, y = VX, y = lxl. Tpadudeckoe penreHne ypaBHEHHI U CHCTEM
YPaBHEHHUHU.

9 kJaacc

Yucna u eviuucnenusn

JlelicTBUTEIBLHBIE YU CJIA

PanmonaneHpie YKcna, UppAlMOHATBHBIC YKCIA, KOHEUHbIE M OCCKOHEUHBIC ICCSITHYHBIC
npobu. MHOXKECTBO JIEHCTBUTENBHBIX YHCEI; ICHCTBUTEIHHBIC YUCIIa KaK OECKOHEYHBIE JeCSITHYHBIC
npobu. B3anMHO OJHO3HAYHOE COOTBETCTBHUE MEXKIYy MHOMKECTBOM JIEHCTBUTENBHBIX YHCEN H
KOOPJAMHATHOU IIPSIMOM.

CpaBHeHHUE [IEHCTBUTENBHBIX YHCEN, apuPMETHUYECKHE IEHCTBUS C JCHCTBUTEIHHBIMU



YUCJIAMH.
N3mepenusi, npudanskeHnst, OUeHKH
PazmMepbl 00bEKTOB OKPYKAIOIIETO MUPA, JITUTEIBHOCTh MPOLIECCOB B OKPY’KAIOIIEM MHpE.
[Tpubnmx€HHOE 3HAYEHHWE BENWYHMHBI, TOYHOCTh NpUOMMKeHUs. OKpyIrJIeHHue Yucel.
IIpuknaka v OLlEHKA pe3yJIbTaTOB BHIYUCIICHUM.

Ypasnenus u nepasencmea

YpaBHeHus ¢ 0HOI NTepeMeHHOMH

JIunelinoe ypaBHeHue. Pelienre ypaBHeHUN, CBOIAIIUXCS K JIMHEHBIM.

KBanpaTtHoe ypaBHeHue. Penienne ypaBHeHUH, CBOJAIIMXCS K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [Ipumepsl pelieHuss ypaBHEHUN TPETbEH M 4YETBEPTOM CTEIEHEH pPa3joKEHHEM Ha
MHOHUTEIIH.

Pemenue 1poOHO-paliMOHaTbHBIX YPaBHEHHIA.

Permenue TeKCTOBBIX 3aj1au anreOpandeckuM METOAOM.

Cucrembl ypaBHeHUH

VYpaBHeHHe C JIByMsl NEepeMEHHbIMM MU ero rpa¢uk. Pemienue cucreM ABYX JIMHEHHBIX
YPaBHEHUH € IBYMs IEPEMEHHBIMU. PellleHre CUCTeM IByX ypaBHEHUH, OHO U3 KOTOPBIX JIMHEWHOE,
a npyroe — BTOpoil creneHd. ['paduueckas MHTEpHIpeTalusi CHUCTEMBbl ypaBHEHHHA € ABYMs
[IEPEMEHHBIMU.

Permenue TeKCTOBBIX 3aj1a4 alreOpandeckuM CIIoCOOOM.

HepagencrBa

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemeHne JIMHEWHBIX HEPAaBEHCTB C OJHOW IEpeMEHHOW. PemeHue cucreM JIHMHEHMHBIX
HEpaBEHCTB C OJHOW mnepeMeHHOW. KBanparHele HepaBeHcTBa. ['paduueckas uHTEpHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMECHHBIMH.

Dyukyuu
KBanpatuunas ¢ynkius, e€ rpagpuk u cpoiictBa. Ilapabona, KOOpAMHATHI BEPIIMHBI
napaboIIbl, 0Cb CHMMETPHH MapadoJIbl.

I'paduxu Gynkumit: y=kx,y=kx+b,y= S= ¥y =x%,y=1/x, y = lxl u ux cBoiictaa.

YucJi0BbIE N10CJIE10BATEIBHOCTY

Onpenesnenue u cnocodbl 3aIaHUS YUCJIOBBIX NOCIEA0BATEIBLHOCTEH

[loHsiTe YMCIOBOM MOCIENOBATENBHOCTU. 3aJaHUE IOCIIEI0BATENLHOCTH PEKYPPEHTHOM
bopmyIoit u GopMyIoii n-ro useHa.

ApudmMernyeckas 1 reoMeTpHYeCKas IPOrpeccuu

Apudmernueckas 1 reoMeTpuueckas nporpeccuu. @opmyIibl #-ro 4ieHa apuPpMEeTHIecKOl u
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

N300pakeHre YICHOB apH(PMETHUYECKOH U TI'eOMETPUYECKOH Nporpeccuii TOYKaMu Ha
KOOpJAMHATHOM TUIOCKOCTH. JINHEWHBIN U SKCIIOHEHIMAIBHBIA pocT. CI0XKHbIE TPOLIEHTHI.

IlnanupyeMsble npeIMeTHBIE Pe3yJbTAaThl 0CBOEHHS padoyeii mporpaMmMbl Kypca (1o
rogam o0y4eHus)
OcBoenne yueOHOTO Kypca «Anredpa» Ha YPOBHE OCHOBHOTO 00IIIET0 00pa30BaHUS TOIKHO
o0ecrnevnBaTh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00Pa30BaTeIbHBIX PE3yIbTATOB:

7 kaace

Yucna u eviuucieHus

° BrInonHATe, coyetas yCTHbIE M MTUCbMEHHBIE TPUEMBI, apudmMeTHIeckue IeicTBUs ¢
paI_[I/IOHaJIBHLIMI/I YUCJIaMH.



. HaxonuTh 3Ha4€HUs! YHCIOBBIX BBIPAXKEHUHN; IPUMEHATH Pa3HOOOpa3HbIE CIIOCOOBI U
pUEMBI BBIYUCICHHUS 3HAUEHUH TPOOHBIX BBIPAXKEHUHN, COIEPKAIINX OOBIKHOBEHHBIE U IECATHYHBIC
apoou.

o [lepexoguts OT OHOM (OPMBI 3amMHMCHU YWCEN K JApYyroi (mpeoOpazoBBIBATH
JECATUYHYIO TPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JIECITUYHYIO, B YACTHOCTH B OECKOHEUHYIO
JECSTHYHYIO IPOOB).

o CpaBHUBATh U YIIOPSAI0UYNBATh PALIMOHAIBHBIE YNCIIA.
o OxpyrisTh yuca.
o BbINONMHATE NPUKHUIKY M OLEHKY pe3yJjbTaTa BbIYUCIICHUM, OLIEHKY 3HAa4yeHUM

YHUCJIOBBIX BBIPAKECHUM.

® BrmmonHaTs I[eﬁCTBHSI CO CTCIICHSAMMU C HATYPAJIbHBIMU IMOKA3aTCIISIMU.
® HpI/IMeHHTL MPU3HAKH ACIIMMOCTHU, PA3JIOKCHUC HA MHOKHUTCIIU HATYpPAJIbHbIX YHUCCII.
® Pemarn MNPaKTUKO-OPUCHTUPOBAHHBIC 3a4a4U, CBA3aHHBIC C OTHOMICHUCM BCJIWYHH,

IIPONOPLUOHAIEHOCTBIO BEJINYUH, ITPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YJIbTAThl PEIICHUS 33]1a4 C
yu€TOM OrpaHHUYEHHM, CBA3aHHBIX CO CBOMCTBAMHU PACCMAaTPUBAEMBIX OOBEKTOB.
Anzedbpauueckue evipasrcenus

o Hcnonp30BaTh anreOpanyecKyio TEPMHHOJIOTUIO U CHUMBOJUKY, NMPUMEHATH €€ B
npoliecce OCBOCHHUsI yueOHOro MaTepuaia.

. HaxonuTh 3HaueHus1 O0YKBEHHBIX BBIpQ)KEHUH P 3aJaHHBIX 3HAYCHUSAX IEPEMEHHBIX.

o BoimonHATe mpeoOpa3oBaHusl LENOTO BBIPAKEHHS B MHOTOWIEH NPUBEACHUEM

MOJOOHBIX CIaraeMbIX, PAaCKpPHITHEM CKOOOK.

J BbIMONHATE YMHOXEHHE OJHOWJIEHAa HAa MHOTOWIEH M MHOTOWJIEHa HAa MHOTOYJIEH,
IPUMEHATH (POPMYIIBI KBaJIpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

J OcymiecTBIATh Pa3IoKEHHE MHOTOWJICHOB HA MHOXHTEJH C IIOMOIIbIO BEIHECEHUS 3a
CKOOKM OOIIEro MHOXHTENS, TPYNIUPOBKU CIIAaraeMbIX, MPUMEHEHHs (OpMyN COKpaméHHOTro
YMHOXKEHHUSI.

J [TpumensaTh mpeoOpa3zoBaHKs MHOTOWICHOB ISl PEIICHUS pa3IMyHBIX 3a1ad M3
MaTeMaTUKH, CMEXHbIX PEMETOB, U3 PEATbHON MPAKTHKH.

o Hcnons3oBaTh  CBOMCTBA CTENEHEH C  HATypaJIbHBIMM  IIOKA3aTEIsIMH  JUIA
peoOpa3OBaHUs BEIPAKEHUIA.

Ypaeuenu}l U Hepasencmea

o Pemrate nuHENHBIE YpaBHEHUs C OJHOM IIEPEMEHHOMU, IPUMEHS NIpaBUiIa Iepexona
OT HUCXOJHOTO YpaBHEHUs K PaBHOCHIBHOMY eMy. IIpoBepsTh, SBISE€TCS M 4YHUCIO KOPHEM

yYpaBHEHHUS.

J [TpumeHsTH rpaduuecKre METO b IPU PEIICHUH TMHEHHBIX YPAaBHECHUNA U UX CHCTEM.

J [TonGupath mpuUMephI Map YUCEN, SABISIOMUXCA PEIICHUEM JTMHEHHOTO ypaBHEHHS C
JBYMSI IEPEMEHHBIMH.

J Ctpouth B KOOPAMHATHOHM IUIOCKOCTH Tpa(uK JTUHEHHOTO ypaBHEHHS C JIByMs
NIEPEMEHHBIMH; MOJIB3YSICh IPauKOM, TPUBOAUTH IPUMEPHI PELICHUS YPAaBHEHHUS.

J Pemate cuctembl IBYX JTMHEHHBIX YPAaBHEHHUN C ABYMS IIEPEMEHHBIMHU, B TOM YHCIIE
rpapuuecKu.

J CocTaBisTh M pemaTh JMHEHHOE ypaBHEHHE UM CHCTEMY JTMHEHHBIX YPaBHEHUH 110

YCIIOBUIO 3a/1a4, THTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 334y ITOJIyYEHHBII Pe3yJIbTarT.
Koopounamut u cpagpuxu. @ynkyuu
o N300paxaTh Ha KOOPIMHATHOM TPSAMONW TOUYKH, COOTBETCTBYIOIIME 3aJlaHHBIM
KOOpJAWHATaM, JTy4YH, OTPE3KH, MHTEPBAJIbI; 3aIIUCHIBATH YHCIOBbIC IPOMEKYTKH Ha alreOpandeckoM



SA3BIKE.

J OTmeyath B KOOPAMHATHON MJIOCKOCTH TOYKH IO 33JaHHBIM KOOPJIMHATAM; CTPOUTH
rpadukyu TuHeHHbIX GyHKUui. CTpouts rpaduk GyHKImu y =" x .

J OnwuceIBaTh ¢ MOMOIIBIO (PYHKUIMI H3BECTHBIC 3aBUCHMOCTH MEXKIY BEIMYMHAMMU:
CKOpOCTh, BPEMSI, pACCTOSTHHE; LIeHa, KOJIMYECTBO, CTOMMOCTD; ITPOU3BOIUTEIILHOCTD, BPEMs, 00bEM
paboThI.

o HaxonuTh 3HaueHune (GyHKIIMU IO 3HAYECHUIO e€ apryMeHTa.

. [Tonumats rpadudeckuii ciocod MpeaCcTaBICHHS U aHAIU3a HHPOPMALIUHU; U3BJIEKATh

Y MHTEPIIPETHPOBATh MH(OPMAIIHIO U3 IPahUKOB pEasIbHBIX MPOLIECCOB U 3aBUCUMOCTEH.

8 kaace

Yucna u evluucnenusn

o Hcnons30BaTh HavaabHBIC PEACTABICHUS O MHOXKECTBE JEHCTBUTEIIbHBIX YUCEN IS
CpaBHEHHMSI, OKPYTJICHHS M BBIYMCICHUN; N300pakaTh ACHCTBUTEIbHBIC YHCIa TOUKAMU Ha KOOPAH-
HaTHOM IPSIMOM.

o [TpuMeHATH TOHATHE apUPMETUIECKOTO KBAIPATHOTO KOPHS; HAXOIUTh KBaJpaTHHIC
KOPHH, HUCHOJB3ys NPU HEOOXOJUMOCTH KaJbKYJSATOD; BBIMOJHATH NMPE0Opa30BaHUs BBIPAKECHHM,
CoJIepaKaIIMX KBAJAPAaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEM.

o Mcnonp30BaTh 3amuc OOJIBIIMX U MAJIBIX YHCEN C TIOMOIIBIO AECATUYHBIX Apo0eit
crenenel yucina 10.

Anzedbpauueckue evipasrcenus

° [TpuMeHsITh TIOHATHE CTENEHU C IENBIM MMOKA3aTeIeM, BBIOIHATh MpeoOpa3oBaHUs
BBIPAYKEHHM, COIEPKALLUX CTEIIEHHU C LEIbIM NTOKA3aTEIEM.

° BBITIOMHATE TOXIECTBEHHBIC TIPe0Opa30BaHUs PAIIMOHATLHBIX BRIPAKEHUH Ha OCHOBE
MpaBWII JCHCTBHUI HAJl MHOTOWICHAMH U aJIreOpandecKuMu IpOOsMU.

° PackmanpiBath KBagpaTHBIN TPEXUIIEH HA MHOKUTENH.

° [TpumensTh npeoOpa3oBaHusl BBIPAKCHUW IS PEIICHUS pPAa3IMYHBIX 337a4 U3

MaTEMaTUuKH, CMCKHBIX MMPEAMCTOB, U3 peaJIBHOI\/'I IMMPAKTHUKH.

Ypasnenus u nepasencmea

o Pemrates nuHeNHbIe, KBapaTHbIC YPABHEHUS U PALIMOHAJIBHBIC YPABHEHMUS,
CBOZSAIIMECS K HUM, CUCTEMBI IByX YPaBHEHUH C IBYMsI [IEPEMEHHBIMU

o IIpoBOANTH IpOCTEUIINE UCCIIENOBAHMS YPABHEHUNW U CHUCTEM YpPAaBHEHUH, B TOM
quciae ¢ NpUMEHEHHEM rpaduuecKuxX MpeAcTaBieHui (ycTaHaBIMBATh, MMEET JIM YPaBHEHUE WU
CUCTEMA YPaBHEHUH PELIEHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

o IlepexoauTh OT CIIOBECHOH (POPMYIHUPOBKH 33a7auu K €€ aaredpandeckoi Mojienu ¢
IIOMOILIBIO COCTABJICHUS YPAaBHEHHUs UM CUCTEMBI YPABHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4¥ IT0Jy4YEHHBIN pe3yJIbTar.

o IIpuMeHATh CBOMCTBA YHCIOBBIX HEPABEHCTB [l CPaBHEHHs, OLICHKHU; pelIaTh
JMHEWHBIE HEPABEHCTBA C OJJHOM NEPEMEHHOM M UX CUCTEMBI; 1aBaTh I'pa@UUECKyI0 HILUTIOCTPALIUIO
MHOXECTBA PEILICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

J [ToHumMaTh W HCHONB30BaTh (YHKIMOHAIBHBIE TMOHATUS M S3bIK (TEPMUHBI,
CUMBOJIMYECKHE O00O03HAUCHHs); OINpPEeNATh 3HaueHHEe (YHKIMKA IO 3HAYEHUIO apryMEHTa;
OIIpEIeNIATh CBOWCTBA (PYHKIIUH 110 €€ TpaduKy.

. Crpouts rpauky 1eMEHTapHbIX QYHKIM Buga y = x°, y = x°, y = |xl; onuceisats
CBOWCTBA YUCIIOBOM PyHKIMH 10 €€ TpaduKy.



9 kJacc

Yucna u eviuucieHus

° CpaBHMBATh U YNOPSAAOYMBATH PAlMOHATIBHBIE U UPPALIMOHAIIbHBIE YHCIIA.

° BeimonusaTe apudmernyeckue ASUCTBHS C pAlMOHATBHBIMU YHCIIAMH, COYETast
YCTHBIE U NTUCbMEHHBIE IPUEMBI, BBIIIOJIHATH BBIYUCIEHUS C UPPALIMOHATIBHBIMU YUCIAMH.

° HaxonuTe 3HaueHus creneHerd ¢ LENbIMU TOKAa3aTeIs MU U KOPHEU; BBIYMCIATH
3HAYEHUS YHUCIIOBBIX BBIPAKEHUM.

° OKpyrJaTh N€UCTBUTENbHBIEC YNCIIA, BBIMOIHATD MPUKUAKY PE3yJIbTaTa BHIYMCICHUH,
OLIEHKY YHCJIOBBIX BBIPAXKEHU.

Ypasnenus u nepasencmea

o Pemate snMHEMHBIE M KBaJpaTHbIC yPAaBHEHUS, YPAaBHEHMs, CBOJSIIUECH K HUM,
npocTelie ApoOHO-paLMOHATbHbIE YPAaBHEHHS.

o Pemrats cucTteMsl IByX JIMHEWHBIX YPAaBHEHHUU C IABYyMS NIEPEMEHHBIMU U CHCTEMBI
JBYX YPaBHEHHUM, B KOTOPBIX OJTHO YPABHEHUE HE SBJISICTCS JIMHEUHBIM.

o Pemate TeKCTOBBIE 3a/auM anreOpandyeckuM CrnocoOOM C MOMOUIbIO COCTaBIICHUS
YPAaBHEHUS UJIU CUCTEMBI IBYX YPABHEHUM C IBYMs IEPEMEHHBIMU.

o IIpoBOANTH IpOCTEUIINE UCCIIENOBAHMS YPABHEHUNW W CHUCTEM YpAaBHEHUH, B TOM
quciae ¢ NpUMEHEHHEM rpaduuecKux MpeAcTaBieHui (ycTaHaBIMBaTh, MMEET JIM YPaBHEHUE WU
CUCTEMA YPaBHEHUH PELLIEHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

o Pemrate nuHelHbIE HEpaBEHCTBA, KBaJpaTHBIE HEPABEHCTBA; M300pa)kaTh peIICHUE
HEPABEHCTB HA YMCJIOBOU IPSIMOM, 3alIUCHIBATH PELICHUE C IIOMOLILIO CUMBOJIOB.

o Pemate cucTeMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIKOYAIOLIUE
KBaJ[paTHOE HEPABEHCTBO; HM300pa)kaTb pEIIEHHE CHCTEMbl HEPABEHCTB HA YHCIOBOH NPSMOI,
3aIMCBIBATh PELICHUE C IOMOILIBIO CUMBOJIOB.

o Hcnons30BaTh HEpAaBEHCTBA IIPU PELLICHUH PA3JIMYHBIX 3a1a4.

Dyukyuu
° Pacno3naBath  (QyHKIMHM  HM3y4YeHHbIX BHJOB. llOKa3pIBaTh  CXEMaTHYECKH

PACIIONIOKEHUE HA KOOPAWHATHOM MIIOCKOCTH rpaduKoB GpyHKIMiA Buja: y = kx, y = kx + b, y = ax* +

k

bx +c,y=x, y= e VX, y = Ixl B 3aBHCHMOCTH OT 3HAaYeHHMIi KOIQPUIMEHTOB; ONUCHIBATH

CBOMCTBA (DyHKITHIA.

. Ctpoutb 1 n300pakaTh CXeMaTHYECKHU TPaPUKHU KBAAPATHUHBIX (PYHKLIUH, OMUCHIBAT
CBOWCTBA KBaIPATUYHBIX (DYHKIMNA 1O UX TpauKaMm.

J Pacnio3naBath KkBagpatuuHyto (yHKIUIO 10 (opmyie, NPUBOIUTH MPUMEPHI
KBaJPAaTUYHBIX QYHKLIUH U3 peaqbHON )KU3HU, PU3UKHU, TEOMETPHUH.

Apm]memutwcxaﬂ u ceomempuveckasa npozpeccuu

o Pacnio3HaBaTh apupMETHYECKYI0O U TE€OMETPUYECKYI0 MPOTPECCUU TPH Pa3HBIX
croco0ax 3a7aHusl.

. BBINONMHATE BBIYMCICHUS C UCTIOIB30BAaHUEM (OPMYIT #1-T'0 YJIeHa apu(METHIECKON U
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX 71 YICHOB.

. N300pakaTh YIE€HBI MOCIEI0BATEIBHOCTH TOYKAMH HAa KOOPIUHATHOM IIIOCKOCTH.

o Pemrate 3ama4uu, CBA3aHHBIE C YUCIOBBIMU I1OCIEA0BATEIILHOCTAMMU, B TOM YHUCIIE

3aJ]auu U3 peallbHON )KU3HHU (C NCIOIB30BAHNEM KAJIBKYJIATOPA, HU(PPOBBIX TEXHOIOTUH).



TemaTn4yeckoe NuIaHNpoBaHue y4eOHOro Kypca (1o rogaM o0y4eHust)

7 kaacc (102 gaca)

DJIEeKTPOHHbBIE
Ha3Banue pa3gena OcHOBHOE OCHOBHBIE BHIBI
(TemMBbI) (YMCII0 coJep:KaHue AeATeIbHOCTH (unpossie)
o0pa3oBaTe/bHbIE
4acoB) pa3aesa (TemMbl) o0yyarmmxcs
pecypchbl
Yuciia ¥ BbIYHUC- ITonsTue CucremMaTu3upoBaTh U 1. MaTtemaruka.
JIeHusl. PaLMOHAIBHOTO o0oramarh 3HAaHUA 00 Anrebpa, 7 kiacc,
PanunonajabHbIE qucia. OOBIKHOBEHHBIX U ®I'AOY 11O
yucaa (25 9) Apudmernueckue JECATUYHBIX APOOSX. «Axkanemus
JEUCTBUS C CpaBHUBATB H MuHnpocseneHus
palOHAIbHBIMU ynopsizoumBath apoou, | Poccum» «Ob6mako
npeoOpa3oBbIBast MPH 3HAHUI»
qHCIaMHU. HE00X0IMMOCTH 2. lomaiHue
CpaBHenue, JecATUYHbIE poOu B 3aJlaHusl.
yHOpsA0YMBaHUE OOBIKHOBEHHBIE, Marematuka.
paloHaIbHBIX OOBIKHOBEHHEBIC B ONEKTPOHHBIN
quced. JeCSITUYHbIE, B YaCTHOCTH | 0Opa3oBaTeIbHBIN
Crenens ¢ B OECKOHEUHYIO pecype»
HaTypaJIbHBIM IOKa- JECSTUYHYIO IPOOb. JomarniHue
3aTeseMm. IIpumeHnsaTH 3ananus. OCHOBHOE
Perienne 0CHOBHBIX pa3HooOpa3Hblie ob1ee
3a1a4 Ha qpoowu, €1oco0bl ¥ NPUEMBI BbI- oOpa3oBaHue.
MPOLEHTHI U3 YHUCJIeHUS 3HAYeHU AnreGpay, 7-9
peaJbHOM MPAKTUKHU. | APOOHBIX BbIPAKEHHI, kiacc. AO
IIpusnaku coaepKalux «M3paTensCcTBO
OOBIKHOBEHHBIC U «IIpocBemienne»

JEINUMOCTH, Pa3ilo-
KEHUS Ha
MHOKHUTEJIH HaTy-
paJbHbBIX YUCEIL.
PeanbHble
3aBucuMoctu. IIps-
Masi 1 oOpaTHas
IIPOIOPLIHO-
HaJIbHOCTHU

JeCATUYHbIE TpoOu:
3aMEHSTh MPH
HE0O0X0IMMOCTH
JECSITUUHYIO 1pO0b
OOBIKHOBEHHOU U
OOBIKHOBEHHYO
JECSITUYHOM, TPUBOAUTH
BEIpaXXEHHE K opMe,
HauOosee yao0HOU AJis
BBIYUCIICHHM, TTPE00-
Pa30BBIBATH JPOOHBIE
BBIPAKCHUS HA
YMHOXXEHUE U JCTICHUE
JeCATUYHBIX APoOei K
JIEUCTBUSAM C LEIBIMU
YHCIIaAMH.
[IpuBOANTH YHCIOBBIE U
OyKBEeHHbIE IPHUMeEPbI
CTETICHH C HATYPaIbHBIM
IoKa3areyieM, OObICHSIS




3HAYEHUS] OCHOBAHUS
CTETICHH U TIOKA3aTels
CTETICHH, HAXOJUTh 3HA-
YEHUsI CTENEHEW BUaa a”
(a — nroboe
palroHAIBHOE YUCIIO, 7
— HaTypajJbHOE YHCJIO).
HHonnmaTh cMmbICI
3amucy OOJBIINUX YUCEN C
MIOMOIIIBIO AECATUUHBIX
Ipo0eil u cTeneHe yncia
10, npuMeHATH UX B
pEANbHBIX CUTYAIIUSX.
IIpuMeHATH NpU3HAKU
NETUMOCTH, Pa3I0KEHUS
HA MHOXUTEIN
HATYpaJIbHBIX YHCEIL.
PemiaTn 3agaun Ha
9acTH, IPOIEHTHI,
MIPOIOPIINH, HA
HaXOXXICHUE IpOOH
(IpoueHTa) OT BETUYUHBI
U BEJIMYUHBI 110 €€ Jpoou
(mporieHTy), IpodH
(mporeHTa), KOTOpbIi
COCTAaBJISIET OJIHA
BEJIMYHMHA OT IPYTOM.
IIpuBoanuTs, pasdéupars,
OII€eHUBATH PA3JINYHBIC
pelieHus, 3arnucu
PELIEHHUI TEKCTOBBIX
3a/1au.
Pacno3naBarb u
00BSICHATD, ONUPAsICh HA
onpeeNeHus, IPsIMO
MPOMOPIIMOHATILHBIC U
00paTHO MPOMOPIIHU-
OHAJILHBIC 3aBUCHMOCTHU
MEX/y BEIIMYUHAMU;
NPUBOIUTH MPUMeEPbI
3THUX 3aBUCUMOCTEN U3
pEeaIbHOTO MHpa, U3
JIPYTUX Y4eOHBIX
MPEAMETOB.
Pemare npakTtuko-
OpUEHTUPOBAHHBIC
3a/1a4u Ha Apoou,




IIPOLICHTSHI, IIPSIMYIO U

BbIpaxeHus (27 4)

MEHHBIE.
JonycTtumblie 3Haue-
HUS [IE€PEMEHHBIX.
DopMyIIBL.
[IpeobpazoBanue
OYKBEHHBIX
BBIPAKCHUI,
packpbITHE CKOOOK U
MIpUBEJICHUE
MoTI0OHBIX cliara-
€MBIX.
CBoiicTBa cTENEHU C
HaTypaJIbHbIM
MOKa3aTeseM.
MHoOro4yieHsl.
CrnoxXeHue, BEIYH-
TaHUEe, YMHOKECHHE
MHOT'OUJICHOB.
DopMybl
COKpAIEHHOTO
YMHOKEHHUS.
Paznoxenue MHoO-
rOYJICHOB Ha
MHOXHUTENN

o0OpaTHy!0
MIPOIOPLIUOHAIBHOCTH,
PONOPLUHU
Auredpanyeckue bykBeHHbIE Osaagers 1. MaTtemaruka.
BbIpakenus. [lepe- anreOpanyeckon Anrebpa, 7 kiacc,

TEPMHUHOJIOTUEN U
CHMBOJIUKOM,
NPUMEHATD €€ B
IIPOLIECCE OCBOEHUS
y4eOHOTo MaTepuania.
HaxoauTh 3HaUCHUS
OYKBEHHBIX BBIPAKEHUN
IpY 33aHHBIX 3HAYCHHSIX
OYKB; BBITIOJIHATh
BBIYUCIICHUS 10
bopmynam.
BeinoHATHL
npeoOpa3oBaHus 1IEI0T0
BBIPQ)XEHUSI B MHOTOUJICH
NPUBEICHUEM MO00HBIX
CJIaraeMbIX, PACKPBITHEM
CKOOOK.
BbInoHATL YMHOXKEHHE
OJTHOWJIEHA Ha MHOTOUJICH
¥ MHOTOYJICHA Ha
MHOTOYJICH, IPUMEHSATH
dbopmyIbl KBagpata
CYMMBI U KBajjpaTa
pPa3HOCTH.
OcyuiecTBaAATH
pasioxeHue
MHOT'OYJICHOB Ha
MHOXUTENH IyTEM
BBIHECEHHSI 32 CKOOKH
00111eT0 MHOKHTEIIS,
npUMeHeHUs (HOpMYJIbI
Pa3HOCTH KBaJIpaToB,
bopMyI COKpaIEHHOTO
YMHOXXEHUSI.
IIpumeHnsaTs
npeobpa3oBaHue
MHOTOYJICHOB JUIS pele-
HUS pa3IMYHbIX 337a4 U3
MaTEeMaTHKH, CMEXHbIX

IIPEAMETOB, U3 PEAIIBHOU

OI'AOY JIIO
«Axkanemust
MuHnpocBeLEeHNS
Poccum» «O06aako
3HAHUW
2. Jlomarnraue
3a7aHus.
Marematuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Homartaue
3aganus. OCHOBHOE
obriee
oOpa3oBaHHe.
AnreGpay, 7-9
kiacc. AO
«M31aTenbCTBO
«IIpocserienue»

NPaKTUKH.




3HAKOMHUTLCA C
HCTOPHUEeN pa3BUTHSL
MaTEeMaTUuKHU

YpaBHeHus u
HepaBeHcTBa (20 1)

VYpaBHeHue, paBuia
npeoOpazoBaHus
YpaBHEHHUSI, paBHO-
CHWJIBHOCTh
YPaBHEHHUHU.
JIuneiinoe
YpaBHEHHUE C OJHOMN
IIEPEMEHHON,
pELIECHHE JIMHENHBIX
ypaBHeHul. Pemenue
3a/1a4 ¢ IIOMOIIBIO
YPaBHEHHUHU.
JIuneiinoe
YpaBHEHHUE C ABYMs
MIEPEMEHHBIMH U €TI0
rpa¢uk. Cucrema
JIBYX JIMHEHUHBIX
YPAaBHEHUH C IBYMsI
NIEPEMEHHBIMH.
Pemenue cucrem
yYpaBHEHUU
croco6oM
IIOJICTAHOBKHU U
CTIIOCOOOM CIIOKEHUS

Pemarse inHeliHOE
YpPaBHEHUE C OAHOMN
[IEPEMEHHOM, IPUMeH s
NpaBWJIa IEPExXo/a oT
HCXOJHOI0 YPaBHEHHUS K
PaBHOCWJIBHOMY €MY
0oJee MpoCTOTo BU/IA.
IIpoBepsaTsh, sABIAETCA U
KOHKPETHOE YHCJIO
KOPHEM ypaBHEHUSI.
ITopOoupars npumepsbl
rap 4ucell, IBJISIOIIMNXCS
pELIEHUEM JIMHEWHOTO
YPaBHEHHUS C ABYMsI
nepeMeHHbIMU. CTPONTH
B KOOPJAMHATHOU
IUIOCKOCTH Tpaduk
JIMHEHHOT 0 YpPaBHEHUS C
JByMsI IEPEMEHHBIMU;
HOJIB3YSICh TPapUKOM,
NPUBOAUTH IPHUMeEPbI
pEllIeHUs] ypaBHEHUSI.
Haxoaurts pemenue
CUCTEMBI JABYX JINHEHHBIX
YPAaBHEHUH C ABYMs
IIEPEMEHHBIMH.
CocTaBiATh U pemiaTh
YpaBHEHUE WIH CUCTEMY
YPAaBHEHUU 110 YCIOBUIO
3aJa4H,
UHTEPIPETUPOBATH B
COOTBETCTBUHU C
KOHTEKCTOM 3aJ1a4M
MIOJTyYEHHBIN pe3yJIbTaT

1. MaTemaruka.
Anrebpa, 7 kiacc,
OI'AOY JIIO
«Axkanemust
MuHnpocBeLEeHN
Poccum» «O06aako
3HAHUI
2. JlomarnrHue
3a/1aHMS.
Marematuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Homartaue
3aganusi. OCHOBHOE
obriee
oOpa3oBaHHe.
AnreGpay, 7-9
kiacc. AO
«M31aTenbCTBO
«IIpocserienue»

Koopaunatel n
rpagpuxku. ®yHKuuu
24 9)

Koopaunara touku
Ha IIPSAMOM.
Yucnossle

npomexxyTku. Pac-

CTOSTHUE MEXIY
JByMs TOUKaMU
KOOPAMHATHOU
IPSIMOM.
IIpssmoyronbHas
CHUCTEMa KOOPAHUHAT

HN300paxaTs Ha
KOOPAMHATHOU IIPSMOM
TOYKH, COOTBETCTBYIOIIINE
3aJlaHHBIM KOOpJMHATaM,
Jy4H, OTPE3KH,
MHTEPBAJIbL; 3alIUCHIBATh
UX Ha anredpandeckom
SI3BIKE.
OT1MmeuaTs B
KOOPAMHATHOM

1. Maremaruka.
Axnrebpa, 7 kiacc,
®I'AOY 11O
«AxaneMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHUM»

2. Jlomarnraue
3aJ[aHUSL.
Maremaruka.




Ha MJIOCKOCTH.
[Tpumeps! rpadukos,
3aJJaHHbIX opMyIIa-
M. UreHue
rpauKOB pealbHBIX
3aBHCUMOCTEN.
[TonsaTue GpyHKIUH.
I'padux GpyHkumu.
CoiicTBa (hyHKITHIA.
Jluneitnast pyHKIHS.
[Toctpoenue
rpaduka JTMHEHHOM
¢byukuuu. I'papuk
bynkuum y = x|

IJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOpAMHATAM;
CTPOUTH rpauku
HECIIOKHBIX 3a-
BHCHUMOCTEH, 3aJJaHHBIX
dbopMysiamMu, B TOM YHCIIE
C TIOMOUIBIO HU(POBBIX
n1a0opaTopuil.
IIpuMeHsATH, H3YYaTh
NpeuMyIiecTBa,
HHTEePNpPeTHPOBATH
rpadudeckuit crocoo
NIPEJCTABICHUS U aHAIHU3a
pa3zHooOpa3Hon
KU3HECHHOU
UHpOpMaLIUH.
OcBauBaTh NoHsTHE
(byHKIIUY, OBJIa/IeBaTh
(GYHKITMOHATTLHOM
TEPMUHOJIOTUEN.
PacnosnaBatnb
JTUHEHHYI0 QYHKIHIO Y =
kx + b, onuchIBaTH €&
CBOMCTBA B 3aBUCHUMOCTHU
OT 3HAYEHUH KO3-
¢burenToB k u b.
Crpours rpadguxku
JTUHEWHOU (yHKIHH,
byukuuu y = kx + b
HUcnoab3oBarb
uugpoBbie pecypehl s
MOCTPOCHHUS TPaPUKOB
(bYHKUIMN ¥ U3YYEeHHUS UX
CBOMCTB.
[IpuBOUTE IPUMEPBI
JIMHEUHBIX 3aBUCUMOCTEN
B peabHBIX Mpoleccax u
SIBIICHHSIX

ONEKTPOHHBIN
o0pa3oBaTeNbHBIHI
pecype»
JlomamHue
3ananus. OCHOBHOE
ob1ee
oOpa3oBaHue.
AnreGpay, 7-9
knacc. AO
«3narenbcTBO
«IIpocseenue»

IloBTOpPEHUE H
00001menue (6 1)

IToBTOpEeHUE
OCHOBHLIX MMOHITHH U
METOJI0B Kypca 7
Kj1acca, 0000IIeHne
3HAHUH

Bb10upaTh, npuMeHATH
OLICHUBATH CNOCOOBI
CPaBHEHMSI YUCEIL,
BBIYHCIICHUI,
npeoOpa3oBaHUi
BBIPAKCHUM, pELICHUS
YPaBHEHHH.
OcyuiecTBaASTH
CAMOKOHTPOJIb

1. Maremaruka.
Anrebpa, 7 knacc,
OI'AOY JI1O
«AxamemMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHMID)

2. Jlomarnraue
3a/IaHMS.




BBIIIOJIHSIEMBIX JCUCTBUU
Y CaMONIPOBEPKY
pe3ynbTara BEIUYUCICHHIA,
npeoOpa3oBaHuii,
IIOCTPOEHUM.
Pemars 3agaun u3

Marematuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
JlomamHue
3aganusi. OCHOBHOE

peanbHOM JKU3HH, ob1ee
NPUMEHATh MaTe- oOpa3oBaHue.
MaTHYeCKHe 3HAHMSA [T Anrebpay, 7-9
peleHus 3a1a4 u3 kiacc. AO
JIPYTIUX IPEIMETOB. «M3parenscTBO
Pemarh TekcToBBIC «IIpocsemienue»
3a1a4M, CPABHMBATh,
BBIOHPATH CIIOCOOBI
pelIeHns 3a1a4un
8 kaacc (102 gaca)
JIEKTPOHHbBIE
Ha3Banmne OcHoBHbBIE BHBI
OcHoBHOe conepxaHue (uu¢possbie)
pasaesa (TemMbl) AeSITeJIbHOCTH
pasaeia (TemMbl) o0pa3oBaTe/bHbIE
(4HCI10 YacoB) o0yuyanmmxcs
pecypcesbl
Yucna u Biunc- | KBajgparHelil KOpeHb U3 ®opmyMpoOBaTh 1. MaTtemaruka.
Jenus. Kpagpar- yrcna. [loustue 06 omnpeaejieHue Anre0pa, 8 kmacc,

Hble kKopHH (15

)

UppanoHaIFHOM YHCIIE.
Hecatuunble mpuOImxKe-
HUS UPPALTMOHAIBHBIX
yucell. JlelicTBUTeIbHbIE
yucia. CpaBHEHHE
JENUCTBUTEIBHBIX YACEI.
Apudmernueckuit
KBaJPaTHBIN KOPECHb.
VpaBHenue Buma x° = a.
CaoiicTBa
apru(pMeTHYECKUX KBa-
JpaTHBIX
kopueit.[IpeoOpa3oBanue
YUCJIOBBIX BBIPAKEHUN,
CoJieprKalluX KBaJpaTHbIE
KOpHHU

KBaJ[paTHOT'O KOPHS U3
qucia, apuMeTHIecKoro
KBaJ[paTHOTO KOPHSI.
IIpuMeHsATH Onepanuio
M3BJICUCHUS KBAIPATHOTO
KOpHS U3 YHCIIa,
UCNOJb3YH [IPH
HEOOXOAUMOCTH
KAJIbKYJISATOP.
OuneHnuBaThb KBaJpaTHbIE
KOPHHU LIEJIBIMU YUCIIAMHU
U JICCATUYHBIMU
IpoOsIMHU.
CpaBHUBATB H
yHOpsiA0uMBaTH
panroHaIbHBIE U Uppa-
[IMOHAJIbHBIC YHCIIA,
3aMHUCaHHBIE C IOMOIIbIO
KBaJPATHBIX KOPHEH.
HccaenosBarb ypaBHEHHE
x? = @, HaXOJIUTh TOYHBIE
U IPpUOTKEHHBIE KOPHU
pu a > 0.

®I'AOY 11O
«Axanemus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHUMN»

2. Jlomarnraue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomanraue
3aJIaHUS.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue»




Yucia 1 BbIYHC-

Jennsa. CteneHn

CreneHsb ¢ 1eIbIM

HccnenoBars cBOMCTBA
KBaJPAaTHBIX KOPHEH,
IIPOBOJIS YUCIIOBBIE
JKCIIEPUMEHTBHI C
UCIIOJIb30BAaHUEM
KaJIbKYJISITOpa
(komImBIOTEPA).
Jloka3bIBaTh CBOIICTBA
apuMeTHIeCKuX
KBaJPaTHBIX KOPHEH;
MIPUMEHSITh UX JUIS
npeoOpazoBaHus
BBIPAKCHUM.
BbInoHATH
npeodpazoBaHus
BBIPAKCHUH, COAEPIKA-
IIMX KBaJPaTHBIE KOPHHU.
BeIpaxaTs nepeMeHHbBIE
U3 F€OMETPUYECKUX U
dusuueckux Gopmyi.

Borunciasarh 3HaAYEHUS

BBIPAKCHMUI,
cozepKalux KBa-

JpaTHbIE KOPHHU,

UCIIONB3YS IIPU

HEOOXOAUMOCTH KaJlb-

KYJIATOD.

Hcnoap30BaTh B X0J1€

penieHus 3anay
3J€MEHTapHbIC
MpeACTaBICHHUS,

CBsA3aHHBIC C

npUOIMKEHHBIMU 3HAYE-

HHUAMU BCIIMYHNH.
3HAKOMHUTLCA C
HCTOPHEH pa3BUTHS
MaTEMaTUuKu

®opmyMpOBaTH

C II€JbIM IIOKa3a-

TesaeM (7 4)

MoKa3aTeseM.
CrangapTHas 3anuch
qHca.
Pa3zmepsl 00beKTOB
OKpY>KaroIiero Mmupa (0T
AJIEMEHTAPHBIX YACTHIL 10
KOCMHUYECKNX 00BEKTOB),

JJIUTCIIBHOCTD IMPOLICCCOB

B OKPYXaroIleM MUpE.

omnpeeieHue CTEIECHU C
LICJIBIM ITOKA3aTEJIeM.
IIpencraBasaTh 3anUCh
OOJIBIIIMX U MaJIbIX YUCEI
B CTaHAAPTHOM BHJIE.
CpaBHuBaTB yKCla U
BEJIMYMHBI, 3aIIUCAHHBIC C

HUCIIOJIB30BaHHUEM

crerrenu 10.

1. Maremaruka.
Anrebpa, 8 kiacc,
OI'AOY JIIO
«AxamemMus
MuHnpocBeLEeHHS
Poccun» «O0mako
3HAHUID
2. lomamaue

3aaaHusl.

Maremaruka.




CBoiicTBa CTENEHH C
EJIBIM MTOKA3aTEIIEM

Hcnoab3oBath 3anuch
Yyucel B CTAaHAAPTHOM
BUJIE JUTSI BBIPAKEHUS
pa3MepoB 0OBEKTOB,

JUTUTEJIBHOCTHU IIPOLIECCOB
B OKPY’KaIOIIEM MUDE.
®opmyIMpOBaTh,
3anuchIBAaTh B
CHUMBOJIHYECKOH opme
1 WIJIIOCTPUPOBATH
NpuMepaMM CBOMCTBA
CTETEHHU C LEJIBIM
[I0Ka3aTENEM.
IIpuMeHATH CBOMCTBA
CTEINEHU ISt
npeoOpazoBaHus
BBIPAKCHUI,

COZIepKALIUX CTEIICHHU C

LIETIBIM TOKa3aTeeM.
BbInoJHATH AeHCTBUS C
YHUCJIAMH, 3alTUCAHHBIMU

B CTaHJIAPTHOM BHJIC

(YyMHOXEHUE, JAeJICHHE,

BO3BEJICHUE B CTEIICHb)

ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3a7aHus.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocseienue

Auaredpanuyeckune | KBajgpaTHbIN TpEXUIIEH. PacnosnaBathb 1. MaTtemaruka.
BbIpaKeHMNS. PaznoxeHue KBapaTHOTO | KBaJApaTHBINA TpéxuieH, | Anrebpa, 8 kiacc,
KBaaparusbrii TPEXUJICHA HA MHOKUTEIIU YCTaHaBIIUBATh OI'AOY AIIO

TpéxuJiieH (5 4) BO3MOHOCTb €r0 «Axanemus
pas3ioKeHus Ha MuHnpocseneHus

MHOUTEH.
PackiiagbiBaTh Ha
MHOKHUTEJH KBaJPaTHBII
TPEXUIIEH C
HEOTPULIATEIILHBIM
JUCKPUMUHAHTOM.

Poccun» «O6mako
3HAHUM»

2. Jlomarnraue
3a7aHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomanraue
3a7aHus.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3marenspcTBO
«IIpocserienue»




Adareopaunyeckme | AnreOpandeckas JpoOb. 3anuceIBaTh 1. MaTtemaruka.
BbIPaKeHUSI. JlonmycTUMBblE 3HAaUEHUS anreOpanyeckue Axnrebpa, 8 kiacc,
Auredpanyeckasi | IEpEMEHHBIX, BXOAAIINX B | BbIpakeHus. HaxonuTs OI'AOY AIIO
apoos (15 4) anredpandecKue 00JacTh ompeeNeHus «Axanemus
BbIpaxkeHUs1. OCHOBHOE paloHaIbHOIO MuHnpocsenieHus
CBOWCTBO anrebpanyeckon BBIPAYKEHHUS. Poccun» «O06nako
npoou. Cokparienue BbINOJIHATH YHCIIOBBIE 3HaHUI

IpOOeii.
CnoxxeHue, BEIYUTAHUEC,
YMHOXXEHUE U JCTICHHUE

anreOpandecKux Apooei.
[IpeobpazoBanue
BBIPAKECHUM, COAECPIKALUX
anreOpandeckue Apoou

MOJICTAHOBKH H
BBIYMCJIATH 3HAYCHHE
JpoOH, B TOM YHUCIIE C

MIOMOIIBIO KaJIbKYJISATOPA.

®opmyMpOBaTH
OCHOBHOE CBOMCTBO

anreOpanyeckoi 1podu u
NPUMEHSATH €T0 JUIs

npeoOpa3oBaHus IpoOEH.

BuInoiHATH JAelicTBHA C

anreOpandecKuMu
npobsimu. [IpuMeHsTh
npeoOpazoBaHus

BBIPAKCHUM IS PEILICHUS

3a7a4. Beipaxkartsb
nepeMeHHbIe U3 GopMyII
(pusnueckux,
reOMETPHUECKUX,
OIMCHIBAIOLINX OBITOBBIC
CUTYyallUN)

2. lomamaue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3aJ]aHUSL.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue»

YpaBHeHus u
HEepaBeHCTBA.
KBaapartubie
ypaBHenus (15

)

KBanpaTHOe ypaBHEeHue.
Henonnoe kBanpatHoe
ypaBHeHue. PopMyna
KOpHEH KBaJpaTHOTO
ypaBHeHus. TeopeMa

Buera.
Pemenne ypaBHeHui,
CBOIALIUXCS K
KBaJIpaTHbIM.

[Tpocreiimme apoOHO-

paloHaIbHbIE ypaBHE-

HUSL.
Pemenne TeKCTOBBIX
3a/1a4 ¢ IOMOILBIO

KBaJPATHBIX YPAaBHCHUI

PacnosnaBathb
KBaJIpaTHbIE YpaBHEHUS.
3anuceiBaTh Gopmyaay

KOpPHEH KBaJpaTHOIO
YpaBHEHUS; pemiaTh
KBaJIpaTHbIe
YPABHEHHSI — IIOJIHBIE U
HETIOJIHBIE.
IIpoBoauTs
npocreume
HCCJICIOBAHNS
KBaJPaTHBIX YPAaBHECHUM.
Pemate ypaBHeHus,
CBOASILMECS K
KBaJIpaTHBIM, C IIOMOILBIO
npeoOpa3oBaHuil U
3aMEHOU NEPEMEHHOM.
Habnronats n
aHAJIM3MPOBATH CBS3b

1. Maremaruka.
Anre0Opa, 8 kiacc,
OI'rAOY AI1IO
«AxanemMus
MuHnpocBeLeHNs
Poccun» «O0mako
3HAHUM»
2. lomamaue
3a7aHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaraue
3a7aHus.
OcHoBHOE 0011I€EEe
oOpa3oBaHmHe.
Anrebpay, 7-9
knacc. AO

MEXKIy KOPHSAMHU U




KodppunreHTamMu
KBaJ[PaTHOTO YPaBHEHUSI.
®opmyMpoOBaThH
Teopemy Buera, a Taxxke
o0paTHyI0 TeOpemy,
MPUMEHSTH 3TH TEOPEMbI
JUIS pelIeHus 3a1ay.
Pemate TeKCTOBBIE
3a/1a4M anreOpandecKkum
CHIOCOOOM: NEPEXOAUTH
OT CJIOBECHOM
(GOpMYyIIUPOBKH YCIOBUS
3a1a4u K
anreOpanyeckoi MoJenu
IIyTEM COCTABJICHUS
yYpaBHEHHUSI; peraTh
COCTaBJICHHOE
ypaBHEHHE; HHTEP-
NPETUPOBATh PE3yiIbTaT.
3HaKOMHTHCS €
HCTOPHEH pa3sBUTHS
anreopsl

«3narenbCcTBO
«IIpocserienue

YpaBHeHus u
HEepaBeHCTBA.
Cucrembl
ypaBHeHmii (13
)

JInneliHOEe ypaBHEHHE C
JBYMsI [IEPEMEHHBIMU, €T0
rpaduK, IpUMepsbI
pelIeHusl ypaBHEHUH B
LIEJIBIX YUCIIAX.
Pewenue cucreM nByx
JIMHEUHBIX YPaBHEHUH C
JBYMsI IIEPEMEHHBIMU.
[Ipumepsl pemenus
CHUCTEM HEJIMHENHBIX
YPaBHEHUU C ABYMs
[IEPEMEHHBIMU.
I'paduueckas
UHTEPIIpETALNS
YPaBHEHHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM
YPAaBHEHUU C ABYMs
[IEPEMEHHBIMU.
Pemenne TeKCTOBBIX
3a/1a4 ¢ IIOMOIIBIO CUCTEM
ypaBHEHUU

PacnosnaBathb
JIMHEHHBIC YPABHEHUS C
JBYMsI IIEPEMEHHBIMU.
CtpouTthb rpaduku
JIMHEHHBIX YPABHEHUH, B
TOM 4KCJIE HCIIOJIb3YH
uudpoBbIe pecypchl.
Pazimmuars
[apajuleIbHbIEC U
[IEpECEKAIOIIUECS
IIPSIMBIE 110 UX
YPABHEHUSIM.
PemaTe cucrteMsl 1ByX
JIMHEHHBIX YPABHEHUN C
JBYMsI IIEPEMEHHBIMU
IIOJICTAHOBKOM U
CJIO’KEHUEM.
Pemare npocrenmme
CUCTEMBI, B KOTOPBIX
OJIHO U3 YPaBHEHUU HE
ABJISIETCS JINHEUHBIM.
IIpuBoauTh
rpapuyeckyro
HHTEePIPEeTANHIO
peleHusl ypaBHEHUS C

1. MaTremaruka.
Anre0pa, 8 kimacc,
®I'AOY 11O
«AxanemMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHMID)

2. lomamaue
3aJIaHUSL.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaraue
3aJIaHUSL.
OcHoBHOE 0011I€EEe
oOpa3oBaHmHe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue»




JByMsI IEPEMEHHBIMU U
CUCTEM yPaBHEHUH C
JBYMsI IEPEMEHHBIMU.
Pemate TeKCTOBBIE
3a1a4u aIreOpanyecKum

croco6oM

YpaBHeHus u

HEepaBeHCTBA.

HepaBencrBa
(12 v)

Hucnossle HEPaBEHCTBA U
HX CBOMCTBA.
HepasenctBo ¢ onHOM
nepeMeHHou. JInnennbie
HEpPABEHCTBA C OJTHOU
IIEPEMEHHOM U UX pellle-
Hue. CucTeMbl TUHEHHBIX
HEPABEHCTB C OJJTHOM
MIEPEMEHHOM U UX
peuieHue.
N300paxkeHne penieHus
JIMHEHHOT O HEPABEHCTBA U
HX CUCTEM Ha YUCJIOBOM
IpsIMOI

®opmyMpoOBaTh
CBOMCTBA YHCIIOBBIX
HEPaBEHCTB, UJI-
JIIOCTPUPOBATh UX Ha
KOOPJIHMHATHOM IIPSIMOI,
JAOKa3bIBATH
anreOpanyeck.
IIpumeHATH CBOMCTBA
HEPaBEHCTB B XOJ€
peuieHus 3a1ay.
Pemartse yinHeliHbIE
HEPABEHCTBA C OJTHOU
[IEPEMEHHON,
n300pakaTh perieHue
HEPaBEHCTBA HA
YHUCJIOBOU MIPSIMOM.
Pemate cucremsl
JIMHEUHBIX HEPABEHCTB,
n300pakaTh pelieHue
CHUCTEMBI HEPABEHCTB Ha
YHUCJIOBOU IIPSIMOM

1. MaTremaruka.
Anre0bpa, 8 kiacc,
®I'AOY 11O
«AxanemMus
MuHnpocBelLeHNs
Poccun» «O0mako
3HAHUID
2. lomamaue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3aJIaHUS.
OcHoBHOE 0011I€EEe
oOpa3oBaHmHe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue

DyHKIUH.
OcHoBHBIE
nousATus (5 4)

[onsatue QpyHKIUN.
OO6nacTp ornpeneneHus u
MHOYECTBO 3HaYCHUN
¢bynkiuu. CriocoOb! 3a1a-
HUS PYHKITHIA.
I'padux Gpynkunu.
CpoiicTBa PyHKINH, UX
oroOpakeHHe Ha rpaduke

Hcnoan3oBarh
(YHKIIMOHATIBHYIO
TEPMHHOJIOTHIO U

CHMBOJIMKY.
BoiuncasTe 3HaYeHHSA
(byHKITUH, 3a1aHHBIX
bopmynamu (pu

HE00X0UMOCTH

UCIIOJIb30BATh
KaJIbKYJISITOD); €O-

CTaBJATH TA0INILI
3HAYEHMI QYHKIUH.
CTponTh 0 TOYKAM
rpaguxm QyHKIUIL.
OnuceiBaTh CBOICTBA
(GyHKLINU Ha OCHOBE €&
rpaduuecKkoro
MIPE/ICTABICHHUS.
Hcnoan3oBarh

1. Maremaruka.
Anrebpa, 8 kiacc,
Or'rAOY AI1IO
«AxanemMus
MuHnpocBeLEeHHS
Poccun» «O0mako
3HAHUM»

2. lomamaue
3a7aHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3a7aHus.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
Anrebpay, 7-9

kiacc. AO




(YHKIIMOHATBHYIO
TEPMHUHOJIOTHIO U
CHMBOJIHKY.
HccaenoBars mpumepsl
rpaduKoOB, OTPAKAFOIIUX
peanbHbIe MPOLECCH U
sapieHud. [IpuBoauTh
NMPUMeEPBI ITPOLIECCOB U
SIBJICHUHU C 3aJaHHBIMU
CBOWCTBaMH.
Hcnoan3oBarh
KOMIIbIOTEPHBbIE
NMPOrpamMmsl JiJIsl TO-
CTPOEHUS TPaPHUKOB
GYHKIUH 1 U3yYSHUS X
CBOICTB

«3narenbCcTBO
«IIpocserienue

DyHKIUH.
YuciioBbie
¢ynknmu (9 4)

UreHne 1 moCTpOEHUE
rpaduKoB (QyHKIUI.
[Tpumeps! rpaduxoB

(bYyHKUIMH, OTpakaroIX
peabHbIE MPOLIECCHI.
DyHKIMHU, ONUCHIBAKOLINE
npsSMYI0 1 00paTHYIO
PONOPLUOHATBHbIE
3aBUCUMOCTH, UX I'pa-
¢uxu. ['unepbona.
I'paduk GpyHKmu y = x°.
®yukiMu y = x°, y = x3,
=X, y=
Ixl, rpaduueckoe perenue

YPAaBHEHUU U CUCTEM

ypaBHEHUU

HaxoauTts ¢ noMomb10
rpaguka GyHKuuu
3HA4YCHHUE OJHOU U3
paccMaTpuBaeMbIX

BEJINYUH 110 3HAYCHUIO

JIPYTOM.

B HECIIOXKHBIX Cityyasx
BBIPa:KaTh (popmy.Jioi
3aBHCUMOCTBb MEKIY
BEJIMYUHAMU.
OnuceIBaTh XapaxkTep
U3MEHEHUS OJHOU
BEJIMYMHBI B
3aBUCUMOCTH OT
U3MEHEHUS APYTOU.
Pacno3naBaTth BUIBI
U3y4aeMbIX (pyHKIHA.
IHoka3biBaTH
CXeMaTHYeCKHU
IIOJIOXKEHUE Ha
KOOpPJAMHATHOM IUIO-
CKOCTH Tpa(uKOB
(ynkumii Buga: y = x’, y
=x), y=4x,y=|x|
HUcnoan3oBarb
¢yHKUIHOHANBHO-
rpaguyeckue npea-
CTaBJICHHS Ui pELICHUS
U UCCIICIOBAHUS
YPaBHEHUU U CUCTEM

YPaBHEHHUHU.

1. Maremaruka.
Anre0pa, 8 kiacc,
®I'AOY 11O
«AxanemMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHMID)

2. lomamaue
3aJIaHUSL.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Jomaraue
3aJIaHUSL.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue




IIpumensaTs nugposbie
pecypcsl JUIs
NOCTPOCHUS TpadUKOB
byHKIHI

IloBTOpPEHME H
00001meHne (6 1)

IToBTOpEHKHE OCHOBHBIX
MOHSATUI U METOI0B

Bb10npaTh, NPpUMEHSATD,
OLICHMBATH CIOCOOBI

1. MaTemaruka.
Anre0pa, 8 kiacc,

KypcoB 7 U 8 KJIaccoB, CpaBHEHUs 4uCel, OI'AOY AIIO
00001IeHrE 3HAHUI BBIUMCIICHUH, «Axanemus
npeoOpa3oBaHuit MuHnpocBeLEeHNs
BBIPAKCHUM, pELICHUS Poccun» «O06nako
YPaBHEHUI. 3HaAHUN
OcyuiecTBIsTH 2. lomamaue
CAMOKOHTPOJIb 3a/1aHUS.
BBIIOJIHSIEMBIX JICUCTBUUI Maremartuka.
U CaMOINPOBEPKY DNEKTPOHHBIN
pe3ysibTaTa BRIUYUCICHUN, | 00pa30BaTENbHBIN
npeoOpa3oBaHUi, pecype»
IIOCTPOECHUH. JlomamHue
Pemats 3axa4u u3 3aJaHUS.
peaJIbHOM KU3HU, OcHoBHOE 00111ee
NPUMEHATh MaTe- oOpa3oBaHmUe.
MaTUYECKHUE 3HAHUS TSI AnreGpay, 7-9
pelIeHus 3a1a4 U3 kiacc. AO
JIPYTUX MPEIMETOB. «3naTenscTBO
Pemarh TekcTOBBIC «IIpocserienue»
3aJa4M, CPAaBHUBATh,
BBIOUPATH CIIOCO0BI
pelIeHus 3a1auun
9 kaacc (102 gaca)
JIEKTPOHHBIE
Ha3Banme OcHOBHBIE BU/IBI
OcHoBHoOE conepxaHue (uu¢possbie)
pa3aeJia (TemMbl) AesiITeJIbHOCTH
pa3aeJa (TemMbl) o0pa3oBaTe/bHbIE
(4HCJ10 YacoB) o0yyarmmxcs
pecypcsl
Yucaa 1 BbIYHUC- PammmonansHabIe ynca, Pa3BuBaTth 1. Maremaruxka.

JIeHMSsI.
JeiicTBuU-
TeJIbHbIE YHCIa
(CR))

UppaIMOHATIFHBIC YHCIIA,
KOHEUYHbIE M OECKOHCYHEIC
JeCATUYHbIE TPOOH.
MHOXeCTBO 1€ CTBUTEIIb-
HBIX YHCEIT;
JICUCTBUTEIIbHBIC YHCIIA
KaK 0€CKOHCYHBIC JIeCs-
TUYHBIE ApoOu. Bzaumuo
OJIHO3HAYHOE
COOTBETCTBUE MEKITY
MHO>KECTBOM
JIECTBUTEIBHBIX YUCET U

NpeacTaBJIeHus O
YHClIaX: OT MHOJKECTBA
HATYPaJIbHBIX YUCEI 10
MHOKECTBa
JIECTBUTEIILHBIX YHCEIL.
O3HAKOMHTHCH C
BO3MOKHOCTBIO
MPEACTABICHUS AEU-
CTBUTEJILHOIO YHCJIa KaK
OCCKOHEYHOM IEeCATUYHOM
IpoOu, MPUMEHATH
JICCATUIHBIC

Anrebpa, 9 knacc,
OI'rAOY 11O
«Axanemus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHUM»

2. Jlomarnraue
3a7aHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI

pecype»




MHO’KECTBOM TOYEK KO-
OpAMHATHOM IPSIMOM.
CpaBHeHue
JEHCTBUTEIBHBIX YHCEN,
apupmMeTHuecKue
JEUCTBHUS C
JIEUCTBUTEIbHBIMU
yuciaamu. [Ipubmmkénnoe
3HAYEHUE BEJINYMHBI,
TOYHOCTb NMPUOINKEHHUS.
OkpyriieHue yucesn.
[Ipukuaka u onieHka
pE3yJIbTaTOB BBIYUCIICHUN

NpUOTHKEHUS
palOHAIbHBIX U
UPPALMOHAIILHBIX YHCEN.
HN300paxaTs
JEHCTBUTEIIBHBIE YHCIIA
TOYKaMH KOOPAUHATHOU
IPSIMOA.
3anuchbIBaTh,
CPABHUBATH U
YHOPS/104YMBATH
JEHCTBUTEIILHBIE YHCIIA.
BbInoaHATH, coueTas
YCTHBIE U IUCbMEHHBIE
IIPUEMBI,
apudgMeTHYECKHUe
NeUCTBHA C
panyoHaIbHBIMU YHCIIa-
MU; HAXOAMTh 3HAYCHUS
CTENEHEH C LENIBbIMU
IIOKAa3aTeJIIMU U KOPHEH;
BBIYHCJATH 3HAUCHUS
YUCJIOBBIX BBIPAXKEHUMN.
Hony4yurs
NpeacTaBJIeHue O
3HAYUMOCTH
NEMCTBUTEIBHBIX YHCEN B
IIPaKTUYECKON
NESATEIbHOCTH YEJIOBEKA.
AHaJIM3UPOBATH U
AeJ1aTh BBIBOJBI O
TOYHOCTH NPHOIMKEHUS
JEUCTBUTEIILHOTO YUCIIA
IIPU PELLEHUN 3a/1a4.
OxkpyrasaTs
JEHUCTBUTEIILHBIE YHCIIA,
BBINOJIHATH NPUKUAKY
pe3ysbTata BEIUNCICHUH,
OLICHKY 3HAYCHHUH YuC-
JIOBBIX BBIPAKCHUM.
3HaAKOMHTHBCS €
HCTOPHUEH Pa3BUTHS
MaTeMaTUKU

JlomamHue
3a/1aHUS.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseienue

YpaBHeHus u
HepaBeHCTBA.
YpaBHeHus ¢
OHOM
nepemenHoii (14

JIunelniHoe ypaBHEHHE.
Pewrenne ypaBHeHui,

CBOAAIIUXCA K JIMHEHHBIM.

KBanpaTHOe ypaBHEHUeE.
Pewrenne ypaBHeHui,

OcBauBarhb,
3allOMHHATH H
NPUMEHATH
rpapuyeckne MeToabl
IIpU PELICHUH YPABHEHUN,

1. Maremaruka.
Anrebpa, 9 kiace,
Or'AOY AIIO
«Axanemus
MuHnpocseneHus




CBOJSILIUXCS K
KBaJIpaTHbIM.
bukBanpaTtHbie
YPaBHEHHUS.
IIpumeps! pemieHus
YPaBHEHUU TPETbEN U
4ETBEPTOU CTEIIECHEU
pa3iIoKEHUEM Ha
MHOKHUTEJIH.
Pemenue npo6HO-
paloOHaIbHBIX
YPaBHEHHH.
Pemrenne TeKCTOBBIX
3a7a4 anre0pandeckum
METOZ0M

HEPABEHCTB U UX CUCTEM.
PacnosnaBarth nenbie u
IpoOHbIE YpaBHEHUSI.
PemiaTh TuHeiiHbIC U
KBaJIpaTHbIE
YPaBHEHHUSs, YPABHCHUS,
CBOJISILLIUECS K HUM,
npocTenme ApooHO-
panoHaIbHbIC
ypaBHEHUSI.
Ipennarars BO3MOXHBIE
CHOCOOBI PeLICHHUs
TEKCTOBBIX 3ajay,
o0cy:KIaTh UX U pelaThb
TEKCTOBBIE 3a/1a4M pa3-
HBIMH CITIOCOOAMH.
3HAKOMHTBCSH €
HCTOPHUEH Pa3BUTHS
MaTeMaTHKU

Poccum» «O0bmako
3HAHUW
2. lomamaue
3a/1aHUsl.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homartaue
3a/1aHUs.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«M31aTenbCTBO
«IIpocserienue»

YpaBHeHus u
HepaBeHCTBA.
Cucrembl
ypaBHeHuii (14

)

JIuneliHOE ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U
ero rpaduk.
Cucrema 1ByX JTUHEHHBIX
YPaBHEHUN C ABYyMS
[IEPEMEHHBIMU U €€
pelenue. Pemenue
CUCTEM JBYX YPaBHEHUMN,
OJIHO U3 KOTOPBIX
JINHEMHOE, a Ipyroe —
BTOPOU CTEIICHH.
I'paduueckas
HHTEPIIPETALMS CUCTEMBI
YPaBHEHUU C ABYyMS
IIEPEMEHHBIMU.
Pemrenne TeKCTOBBIX
3a7a4 anre0pandeckum
CIocoooM

OcBauBatb u
NPUMEHATH IPUEMBI
pELIEHNs CUCTEMBI ABYX
JIMHEHHBIX YPABHEHUN C
IBYMsI IEPEMEHHBIMU U
CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX
OJIHO YpaBHEHME HE
ABJIETCS IMHEWHBIM.
HUcnoan3oBarb
(byHKIIMOHATILHO-
rpadudeckue npea-
CTaBJICHUS Ul pelIeHust
1 HCCJIeJOBAHMS
YPaBHEHUN U CUCTEM.
AHAJIM3UPOBATH TEKCThI
3ajad4, pemiaTh UX
anreOpandeckum
CIOCOOOM: NepexoAnTh
OT CJIOBECHOH hopmynu-
POBKH YCJIOBHSI 3a/1a4Ml K
anreOpanyeckon MoJenu
IIyTEM COCTABJICHUS
CUCTEMBI YPaBHEHUN;
pelmarThb COCTaB JIECHHYIO
CUCTEMY YpPaBHEHHI;
HHTEPNPETHPOBATH pe-
3yJbTar.

1. MaTremaruka.
Anrebpa, 9 kmace,
®I'AOY 11O
«AxanemMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHMID)

2. lomamaue
3aJIaHUSL.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homartaue
3aJIaHUS.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue»




3HAKOMHUTLCA C
HCTOPHUEH Pa3BUTHS
MaTEeMaTUuKHU

YpaBHeHus u

UuciioBble HEPABEHCTBA U

Yurath, 3aIUCHIBATD,

1. Maremaruka.

HEPaBEHCTBA. HX CBOICTBA. MOHHMATh, Anrebpa, 9 kiace,
HepaBencrBa | JIuHeliHbIE HEPABEHCTBA C HHTEePHpeTHPOBATH OI'AOY AIIO
(16 9) OJIHOM MEPEMEHHON U UX HEpPABEHCTBA; «Axkanemust
pelIeHue. MCII0JIb30BaTh CUMBOJIMKY | MUHIpOCBeIeHus
Cucrembl TMHEUHBIX Y TEPMUHOJIOTHIO. Poccun» «O06nako
HEPABEHCTB C OJJHOM BbInoHATH 3HaHUI
MIEPEMEHHOM U UX pellie- npeoOpazoBaHus 2. lomamaue
HHUE. HEPABEHCTB, 3a/1aHusl.
KBanpaTHble HEpaBEeHCTBa HCII0JIB30BATH 15 Marematuka.
U UX pELIEHUE. npeoOpa3oBaHus ONEeKTPOHHBIN
I'paduueckas CBOMCTBA YMCIIOBBIX o0pa3zoBaTeNbHBIN
MHTEPIIpETALINS HEPABEHCTB. pecype»
HEPABEHCTB U CUCTEM Pacno3HaBarth JIMHENHbIE Jomainue
HEPABEHCTB C JBYMS Y KBaJIpaTHbIE 3a/1aHusl.
NIEPEMEHHBIMU HepaBeHcTBa. PemaTtn OcHoBHOE 00111ee
JTMHEWHBIC HEPAaBEHCTBA, oOpa3oBaHue.
CUCTEMBI JINHENHBIX AnreGpay, 7-9
HEPABEHCTB, CUCTEMBI kiacc. AO
HEPaBEHCTB, «M3paTenscTBO
BKJIIOUAIOLIUX KBa- «IIpocBemienne»
JIPaTHOE HEPABEHCTBO, U
pemiaTh ux; 00CyKIaTh
MI0JIyYE€HHBIE PELICHUS.
N3o0paxarh penieHue
HEPABEHCTBA U CUCTEMBI
HEPaBEHCTB HA YUCIIOBOU
IPsIMOH, 3aIMCHIBATH
pELIEHNE C TOMOILBIO
CHUMBOJIOB.
Pemars xkBanparHbie
HEPAaBEHCTBA, UCIIOJIb3YS
rpadudeckue
IIPEICTaBICHMUSI.
OcBauBaTh H
NPUMEHATh HEPABEHCTBA
IIPU PELLIEHUH Pa3INnIHbIX
3aJ1a4, B TOM YHUCJIE
IIPAKTUKO-OPUEHTUPO-
BaHHBIX
®yukuun (16 1) | Kagpatuunas ¢pyHKIus, Pacno3naBaTth BUIBI 1. Maremaruxka.

e€ rpaduk U CBOWCTBA.
[Tapabona, KOOpAUHATHI
BEPILIMHBI TapaldoIbl, OCh

U3y4aeMbIX (DyHKITHIA;
WLIIOCTPUPOBATH
cXeMaTHYeCKH,

Axnrebpa, 9 kiacc,
OI'AOY AITO
«Axanemus




CUMMETpPUHU TTapadoIIbI.
Crenennble QyHKIHH C
HATypaJIbHBIMH
MOKa3aTelsIMu 2 U 3, uX
rpaduKu 1 CBOMCTBA.
I'paduxu GynkImii: y =
kx,y=kx+b,y=ax*y=

ax?, y=§, y=+x,y= Il

O0BSICHATDH
pacroio’keHue Ha
KOOPAMHATHOW INTIOCKOCTH
rpaduKoB QpyHKIUI BHIA:
y=hkx,y=hkx+b,y=ax?
y=ar, y== y=vxy=
x|
B 3aBUCUMOCTH OT
3Ha4YeHu# ko3¢ pu-
[IIEHTOB; ONICHIBATh UX
CBOMCTBA.
PacnosnaBathb
KBaJIPaTUUHYIO (PYHKITUIO
o popmyne. [lpuBoANTH
NpHUMepbI KBaIPATUIHBIX
3aBUCUMOCTEN U3
peaabHOM KU3HU,
(bu3uKH, reOMeTpUN.
BoisBasaTe 1 00001maTs
ocobeHHOCTH rpaduka
KBaJpaTUYHON (QYHKIIUHU )
=ax’ + bx +c.
Crpouth n n3odpaxartp
cxeMaTH4eCKH rpaduku
KBaJIpaTUYHBIX (QYHKIHUH,
3aJaHHbIX (opMyTaMu
BUIA Y = ax’, y = ax’ + g,
y=ax+p)y=ax’+
bx + c.
AHaJIM3UPOBATH U
NMPUMEHSATHh CBOMCTBA
U3yYEHHBIX (QDYHKIMHA 1151
UX OCTPOCHHUS, B TOM
YHcIe ¢ TOMOIIBIO
U(PPOBBIX PECYpPCOB

MuHnpocBeLeHNs
Poccum» «O6mako
3HAHUI
2. lomamaue
3a/1aHUsl.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homartaue
3a/1aHUsl.
OcHoBHOE o0111Ce
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbcTBO
«IIpocserienue

YucaoBbie
mocJie-
J0BaTEJIbHOCTH
(15 9)

[TonsaTHe yncnoBou
MOCJIeI0BATEIbHOCTH.
3aganue
M0CJIEI0BATEIbHOCTH
peKyppeHTHON (hopMyIIoit
U GopMyIIoii n-ro 4ieHa.
Apudmeruueckas u
reoMeTpudecKas
nporpeccuu. PopMyiisl n-
0 YJeHa
apudmeTHuecKoil u
Ir€OMETPUYECKOU

OcBauBaTh H
NPUMEHSATh UH/ICKCHBIC
0003HauEHHS, CTPOUTH

peueBble
BBICKA3bIBAHMSA C
UCTIOJIb30BaHUEM
TEPMUHOJIOTHH,

CBS3aHHOU C IIOHATUEM
MOCJIEeI0BATEIBHOCTH.

AHAJIM3UPOBATH

dbopmyy n-ro uneHa
MOCJIEI0BATEIBHOCTH WIIN

1. MaTremaruka.
Anrebpa, 9 knacc,
OI'rAOY AI1IO
«AxanemMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHUMN»

2. lomamaue
3a7aHus.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI




MIPOTPECCUM, CyMMBI
MIEPBBIX 71 YICHOB.
N300paxkeHne 4ieHOB
apudmeTHuecKoil u
reOMETPUYECKOMN
MPOTPECCUI TOUKaMH Ha
KOOPJAMHATHOU
IIJIOCKOCTH.
JIunelHswIi 1

AKCIOHEHLMAIBHBIN POCT.

CnoHble IPOLIEHTBI

PEKYPPEHTHYIO (hOpMYyITy
¥ BBIYHCJATD YJICHBI
MOCJICIOBATEILHOCTEI,
3a/laHHBIX ATUMH
bopmynamu.
YcranaBiauBarhb
3aKOHOMEPHOCTH B
IIOCTPOEHUH TOCIe-
JIOBAaTEJIbHOCTH, €CIIN
BBIIIMCAHbI IIEPBHIE
HECKOJIBKO €€ WICHOB.
PacnosnaBatnb
apu(pMETHUYECKYIO U
TrE€OMETPUUECKYIO
IIPOrPECCUU PU PA3HBIX
crocobax 3aJaHusl.
Pemare 3a1auu ¢
UCTIOJIb30BaHuEM (popmyit
n-ro uieHa
apu(pMeTHIECKON 1
reOMETPUUECKOU
MPOTrPECCUM, CyMMBI
IIEPBBIX 71 YIECHOB.
N300paxkaTh uneHbl
MIOCJIEI0BATEIBLHOCTHU
TOYKaMH Ha
KOOpPJAMHATHOU
IIJIOCKOCTH.
PaccmarTpuBartsh
NpuMepsbI NPOLECCOB U
SIBJICHMH U3 peabHOI
KU3HU,
WJUTIOCTPUPYIOLIHE
U3MEHEHHUE B apu-
METHYECKOU ITPOrPeECCHH,
B FCOMETPUYECKON
POrpeccuu; N300paxkarb
COOTBETCTBYIOIIINE
3aBUCHMOCTH I'pa-
buuecku.
Pemathb 3aga4u,
CBSI3aHHBIE C YUCIIOBBIMU
II0CJIE0BATENBHOCTSIMH,
B TOM YHCJIE 33J1a4H U3
pEabHOM JKU3HHU C
HCII0JIb30BaHUEM
U (POBBIX TEXHOJIOTUH

pecype»
JlomamHue

3a/1aHUs.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue»




(9TEKTPOHHBIX TAOIHII,
rpauueckoro
KaJIBKYJISITOPA U T.I1.).
Pemate 3agauu Ha
CJIO’KHBIE TIPOIICHTHI, B
TOM YHCJIE 33]a4u U3
peabHOM MPAKTUKH (C
UCTIOJIb30BaHUEM
KaJIbKYJISITOPA).
3HaKOMHTHBCS €
HCTOPHUEH Pa3BUTHS

MaTeMaTUKU
IloBTOpEHUE, Yuciia 1 BbIYUCICHUSA OnepupoBathb 1. MaTtemaruka.
00001IEeHHE, (3amuchb, CpaBHEHHE, MOHSITUSIMU: MHOXECTBO, | Anrebpa, 9 kiacce,
cuCcTeMAaTH3ALUSA JIeNCTBUS C NCHCTBU- IMOJIMHOECTBO, ®I'AOY 11O
3HaHuii (18 1) TEIILHBIMH UHCJIAMH, ornepauuy Haj «Axanemus
YUCJIOBAs MpsiMasi; MHOXKECTBaAMHU; MuHnnpocBeuieHus

MPOIEHTHI, OTHOIIICHUS,
MPOTOPIINH; OKPYTIICHUE,
puOIMKEeHNE, OLICHKA,
pelIeHne TEKCTOBBIX
3a7a4 apu(pMETHYECKUM
CIocooom)

HCNOJb30BATh Tpaduye-
CKO€ MPE/CTABICHNE
MHO>KECTB Il OITMCAHMSI
peaJIbHBIX ITPOLIECCOB U
SBJICHUM, IIPU PELLICHUU
3a7a4 U3 IPYrux y4eOHbIX
IIPEIMETOB.
AKTyaJIu3upoBaTh
TEePMHHOJIOTHIO H
OCHOBHBIE JIeCTBHSA,
CBSI3aHHBIE C YHCJIAMU:
HaTypaJbHOE YUCIIO,
IIPOCTOE U COCTABHOE
4KClla, 1€IUMOCTh
HaTypaJIbHBIX YHCEI,
IIPU3HAKU JAEITUMOCTH,
L[€J10€ YUCII0, MOyJIb
yncia, OOBIKHOBEHHAS U
JecsTHYHAs Apoou,
CTaHJapTHBIN BUJ YUCIIA,
apupMeTHYECKHH
KBaJPaTHBIN KOPEHb.
BbInoaHATH AeiicTBHS,
CPABHUBATH U
YHOPSAA0YMBATD UNCIIA,
IPEJICTaBIISITh YUCIIA HA
KOOPJHMHATHOM IIPSIMOiA,
OKpYIJIATh YHCTIA;
BBINOJIHATH NPUKUAKY U
OLIEHKY pe3yJibTaTa

Poccum» «O0bmako
3HAHUW
2. lomamaue
3a/1aHusl.
Marematuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaraue
3a/1aHusl.
OcHoBHOE o0111ee
oOpa3oBaHmUe.
Anrebpay, 7-9
kiacc. AO
«M31aTenbCTBO
«IIpocserienue»




BBIYHCIICHUIA.
Pemath TeKCTOBBIE
3a1a4u apu(HMETHIECKUM
criocooom. Pemarhb
NpaKkTHYeCKue 3a1a4H,
coJiepKaIiie MpOLEHTHI,
JIOJIY, Y4acTH,
BBIpaXKarouue
3aBUCUMOCTH: CKOPOCTb
— BpeMsi — pacCTOsIHUE,
IIeHA — KOJIMYECTBO —
CTOUMOCTB, 00BEM
paboThI — BpeMst — Tpo-
W3BOJIUTENBLHOCTD TPY/a.
Pa3ouparhb peanbHble
JKU3HEHHbBIE CUTYaIlUH,
(popmysimpoBaTh UX Ha
SI3BIKE MATEMAaTHKH,
HAXOJIUTh PEIICHHE,
PUMECHSIS
MaTeMaTHUYEeCKUMN
anmnapar, MHTepIpeTUpo-
BaTh Pe3yJbTaT

Auaredpanuyeckue
BbIpa:KeHUsl
(npeoOpa3zoBaHue
anredpanvdecKux
BBIpA)XEHUI, I0MTyCTUMBIE
3HAUEHUS )

OnepupoBathb
NOHATHSIMU: CTETICHD C
LIEJIBIM [TOKa3aTelNeM,
apupMeTHYECKHH
KBaJPaTHBIN KOPEHBD,
MHOT'OYJICH,
anreOpanyeckast 1poob,
TOKIECTBO.
BbINOJIHATH OCHOBHBIE
JelCTBHS: BBIIIOIHSTE
pacuéTsl o Gopmyam,
peoOpa3oBbIBATH IIEIIBIE,
JIPOOHO-PAIIMOHATBHEIE
BBIPQ)KEHUS U BHIPAKECHUS
C KOpHSIMH, pea-
JIM30BBIBATh Pa3JI0KEHUE
MHOTO4JIEHA Ha
MHOYHUTEJIH, B TOM YHCIIE
C MCIIOJIb30BaHHEM
(dhopMyI1 pa3HOCTH KBa-
JpaToOB U KBajpaTa
CYMMBI U pa3HOCTH;
HAXOJUTh IOMYyCTUMBIE
3HAYCHUs IEPEMEHHBIX

1. MaTremaruka.
Anrebpa, 9 knacc,
®I'AOY 11O
«AxanemMus
MuHnpocBeLEeHNs
Poccun» «O0mako
3HAHMID)

2. lomamaue
3aJIaHUS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homartaue
3aJIaHUS.
OcHoBHOE 0011I€EEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue




JUTSL TpOOHO-PAIIHO-
HaJIbHBIX BBIPAXKCHUH,
KOpHEH.
MoaeaupoBars ¢
MOMOIIBIO (hOpMYIT
peasIbHBIE MPOLIECCHI U

napabosa, runepooa.
Hcnouab3oBarh rpadpuxku
JUISL OLIPENIENICHUS
CBONCTB, IIPOLIECCOB U
3aBUCUMOCTEH, IS
pelIeHns 3a1a4 U3 Ipyrux
y4eOHBIX IPEAMETOB U
peanbHOU KU3HU;
MO/IeJIUPOBAThH C
MOMOIIBIO TPaUKOB
peasIbHBIE MPOLIECCHI U
SBJICHUS.
Beipaxkarts popmynamu
3aBHCHUMOCTH MEKIY
BEJIMYMHAMU

SIBIICHUS
@®yHKIMH (TIOCTPOEHUE, OnepupoBatb 1. MaTtemaruka.
CBOMCTBA U3YUYEHHBIX nousaTusiMu: Gynkmus, | Anrebpa, 9 kiacc,
byHKUMH; Tpaduueckoe rpaduk GyHKINHU, HYJIH OI'AOY AIIO
peleHre ypaBHEeHUN U UX |  (PYHKIUH, TPOMEKYTKH «AKanemus
CHCTEM) 3HAKOIIOCTOSIHCTBA, MuHnpocBenieHus
IPOMEKYTKH Poccun» «O06nako
BO3pacTaHus, yObIBaHUS, 3HaHUI»
HauOoJiblIee U 2. lomamaue
HaMMEHbIIIee 3HAUCHUS 3aJaHUA.
(byHKIMH. Marematuka.
AHaIU3UPOBATH, ONEeKTPOHHBIN
CPaBHMBATh, 00CYKIaTh | 00pa30BaTEIbHBIN
CBOWCTBa (PyHKIUH, pecype»
CTPOMTH UX Tpa(uKH. JomaniHue
OnepupoBatb 3a1aHUs.
NOHATHSIMU: TIPSIMAs OcHoBHOE 00111E€e
MPONOPIMOHATBHOCTD, oOpa3oBaHue.
oOpaTHast Anrebpay, 7-9
IIPONOPLUOHAIIBHOCTb, kiacc. AO
nuHenHas QyHKIwms, «3paTensCcTBO
kBagpatuuHas pynkuus, | «IIpocBemenue»




I'eomerpus 7-9 kiaacc
Ilenn u3ydyenus: yaeOHOro Kypca

«MareMaTuky yXke 3aTeM y4UThb HaJl0, YTO OHA YM B IIOPSAOK IPUBOIUT, — MHUCAJ BEIUKHUN
pycckuii ydyenbii Muxaun BacunbeBuu JlomoHocoB. I B 3TOM COCTOMT OJHA M3 JBYX LEJEH
o0y4YeHHs T€OMETPHHM KaK COCTaBHOM YacTH MaTeMaTHKH B IIKOJE. DTOH LIEIH COOTBETCTBYET
JI0Ka3aTenbHasl JTUHUA TpernofaBanus reomeTpuu. Crenys mpeacTaBiIeHHONW pabodell mporpamme,
Ha4yMHas C CEAbMOro Kjacca Ha ypOKax IeOMETpUM OOYyYarolUiCs y4MUTCS NPOBOJIUTH J0-
Ka3aTeJIbHbIE PACCYXJEHUS, CTPOUTH JIOTMUECKHE YMO3AKJIIOUEHUS, [OKa3blBaTh WCTUHHBIE
YTBEPKACHUS U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJAUTH PACCYKAECHUS «OT IIPOTUBHOTOM,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIHPOBATH OOPATHBIC YTBEPKACHUS. Y UEHUK, OBJIaICBIINN
HCKYCCTBOM paccyXJaTh, OyJeT MPUMEHATh €ro U B OKpykaromei ku3nu. Kak mucan reomerp u
negaror Urops ®enoposuu IllapeiruH, «JIt0AbMH, NMOHUMAIOIIKMMM, YTO TaKOE€ J0KAa3aTeIbCTBO,
TPYAHO U JaX€ HEBO3MOXXHO MaHUIYJUpPOBaTb». M1 B 3TOM COCTOUT Ba)XHOE BOCHUTATEIBHOE
3HAUEHHUE U3YUYEHUS TEOMETPUH, IPUCYIIIEE UMEHHO OTEYECTBEHHON MAaTEMaTHUECKOH IIKOJIE.

BMmecTe ¢ TeM aBTOpBI IPOTrpaMMBbl MPEIOCTEPETA0T YUUTENs OT U3JIUIIHETO (hopMalin3Ma,
0cOOEHHO B OTHOILLICHUH Havajl U OCHOBaHM reomerpun. @paniy3ckuii Matematuk JKan /Ipenonne
10 3TOMY MOBOJY BbICKa3aJicsi Tak: «YTO KacaeTcs AeIMKATHON MpoOIeMbl BBEICHUS «aKCHOMY, TO
MHE Ka)XXeTCs, YTO Ha IMEPBBIX MOpax HYKHO BOOOIIe M30eraTb MPOM3HOCUTH camo 3To cioBo. C
JPYTOH K€ CTOPOHBI, HE CIIEyeT YIyCKaTh HU OJHOM BO3MOXKHOCTH JaBaTh MPUMEPHI JJOTHYECKUX
3aKIIIOYCHUH, KOTOpbIE KyJa B OOJblIed Mepe, yeM HIes aKCUOM, SIBISIOTCS HCTUHHBIMH U
€MHCTBEHHBIMU JIBUTaTEIIMU MAaTEMaTHUECKOTO MBILUIEHUS».

Bropoii nenplo U3ydeHHs F€OMETPUM SABIIICTCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA IIpU
pELIEHNN KaK MaTeMaTU4YeCKUX, TaK U MPAKTUYECKHUX 3ajad, BCTPEUAIOLIUXCSA B PEAJIbHON JKU3HMU.
OKOHYMBIINI KypC T€OMETPUH IIKOJBHHUK JOJDKEH OBITh B COCTOSIHUH OTIPEIEIUTh TEOMETPUUECKYIO
¢burypy, onucars CI0BaMH JaHHBIN YePTEK WM PUCYHOK, HAUTH IUIOLIA/(b 3eMEIBHOTO YYacTKa, pac-
CUNTaTh HEOOXOAMMYIO JUIMHY ONTOBOJIOKOHHOTO KaOens wiM TpeOyeMble pa3Mmephl rapaxa s
aBTOMOOWJIL. DTOMY COOTBETCTBYET BTOpAsi, BBIUMCIUTENIbHAS JIMHUS B M3YYCHHUU T'€OMETPUH B
mKose. /laHHasg IpakTU4YecKas JIMHHS SBIISIETCS HE MEHee BaxkHOU, yeM nepsas. Emé I[lmaton
IpeanuchIBall, YTOObI «rpaxaane [IpekpacHoro roposa HA B KOEM ciiyyae He OCTaBIISIIM T€OMETPHUIO,
BeIb HEMAJIOBAXXHO JlaXke 1M0O0YHOE e€ MPUMEHEHHE — B BOGHHOM JIeJie J1a, BIPOUYEM, U BO BCEX
HayKax — JUI JIyYIIEero UX YCBOCHHUS: MBI BE/Ib 3HaeM, Kakas OCCKOHEUHas Pa3HMIA CYIIECTBYET
MEXJy YEIOBEKOM IPUYACTHBIM K T€OMETPUM U HENpPUYacTHbIM». JlJIg 3TOro y4uTesro
pEeKOMEHAyeTCs MOAOHPaTh 33/4a4K MPAKTHUECKOTO XapakTepa Uil pacCMaTpUBAEMBbIX TE€M, YUHUTb
JETEH CTPOUTh MAaTEMaTUUYECKHE MOJIEIHN PEAJIbHBIX KU3HEHHBIX CUTYalUi, IPOBOJAUTH BBIUNCIICHUS
U OLEHUBATh aJIeKBaTHOCTb IIOJY4YEHHOro pe3yipTaTa. KpaliHe BakHO NOAYEPKUBATH CBS3H
TrE€OMETPUH C JPYTMMHM NpPEAMETaMU, MOTUBHPOBATh MCIOIb30BaTh ONPEAEIEHUS T€OMETPUUECKUX
¢buryp u noHATHH, TEMOHCTPUPOBATH MPUMEHEHHUE TOIYYEHHBIX YMEHHUH B (PU3UKE M TEXHHUKE. DTU
CBsI31 HauboJiee pKo BUAHBI B TeMax «Bektopbr», « TpuronomeTpuieckne COOTHOMECHH», «MeTox
koopauHat» 1 «Teopema Iludaropar.

B 3akmioueHune conéMes Ha BETUKOro MaTeMaTuka 1 actpoHoma Moranna Kennepa, yTo0s!
emié pa3 NoJICPKHYTh K METaNpeIMETHOE, M BOCIIUTATEILHOE 3HAaUCHHE TeoMeTpun: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur
homo sit imago Dei” (I'eomeTpust enuHa u BeyHa, oHa Oiucraet B boxkbeMm ayxe. Hama
MPUYACTHOCTB K HEH CIIY>)KUT OJJHUM U3 OCHOBAHHUH, 110 KOTOPBIM YEJIOBEK JIOJKEH OBITH 00pa3om
Boxxbum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm))

MecTto yueOHOro Kypca B y4eOHOM ILJIaHe



http://www.astro-cabinet.ru/library/

CornacHo yueObHOMYy MiaHy B 7—9 kiaccax u3yuaercs ydeOHbIH Kypc «['eomerpusi»,
KOTOPBII BKJIIOUAET CIIEAYIOIINE OCHOBHBIE pa3/ielibl conepkanus: «I'eomerpuyueckue Gpurypsl u ux
CBOWCTBay, «l3MepeHHe TIeOMETpUYECKUX BEIWYMH», a Takke <«J/lekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopby, «JIBmwkenus miockoctu» u «IIpeodbpazoBanus mogoous».

VY4eOHbIH MJ1aH IpeaycMaTpUBaeT U3yYeHHe reOMeTpUr Ha 0a30BOM YPOBHE, UCXO/s U3 HE
MeHee 68 ydeOHBIX YacoB B y4eOHOM IOy, BCErO 3a TpH roja ooyueHnus — He Menee 204 4acos.

Coaep:xanue yueOHOro Kypca (1mo rojaM o0y4eHust)

7 knace

HavanbpHele noHATHs reoMerpuu. Touka, mpsmasi, OTpe3OK, Jiyd. Yrou. Buasl yrios.
Beprukanbable 1 cMexHbIE yriibl. buccekrpuca yria. Jlomanas, MHOroyroiasHuk. IlapamnensHocTs
U NEPIEHANKYIJISIPHOCTD IIPSIMBIX.

Cummerpuunbie purypsl. OCHOBHBIE CBOICTBa 0ceBOil cummeTpuu. [IpuMepsl cuMMeTpun B
OKPY’KaIoIlleM MUpE.

OcHOBHBIE IOCTPOEHUS C TIOMOIIBIO LIUPKYJISI U TMHEUKH.

Tpeyronpauk. Bpicota, Menuana, OuccekTpuca, HUX CBOicTBa. PaBHOOEIpEeHHBIN W
PaBHOCTOPOHHUN TPEYTOJILHUKU. HepaBeHCTBO TPEyroJbHUKA.

CBoiicTBa W TpU3HAKU pPaBHOOEAPEHHOro TpeyrojbHMKA. [Ipu3Haku paBeHCTBa
TPEYTrOJIbHUKOB.

CBolicTBa ¥ NPU3HAKY NMapaJIENbHBIX MPsAMBIX. CyMMa yIIoB TPEYrOJbHUKA.

BHemHue yrisl TpeyrojbHUKa.

[TpsimoyronbHblil  TpeyrosbHUK. CBOMCTBO MeAWaHbl NPSIMOYTOJIBHOTO TpPEyTOJIbHHKA,
IpoBeACHHOM K  rumoreHyse. IIpu3sHaku paBeHCTBA  NIPSAMOYIOJBHBIX  TPEYTOJBHHUKOB.
[IpssMOyTONBHBIN TPEYTOJIBHUK C YIII0M B 307,

HepaBeHcTBa B reomeTpuy: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOW,
Teopema 0 0oJIbIleM yriie M 00JblIeii cTOpoHEe TpeyroiabHUKA. [leprneHIuKyIsap 1 HaKIOHHAS.

I'eomeTpuyeckoe MecTo To4eK. bruccekTpuca yriia u CepeIMHHbBIN NEPIEHANKYIIAP K OTPE3KY
KaK T€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U TMaMeTp, UX CBOMCTBA. B3auMHOe pacroioskeHne OKpy>KHOCTH
u npsmoi. KacarenbHast 1 cexymas K okpy>XKHOCTH. OKpy»KHOCTb, BIIUCAaHHAs B yroi. BrnucanHas u
ONMCaHHAasi OKPY>KHOCTU TPEYIOJIbHUKA.

8 kaacce

Yerslpéxyronsuuku. IlapamienorpamMm, €ro npusHaku M CBOMCTBA. YacTHble ciydau
napajiesIorpaMMoB  (IIPSIMOYTOJIBHUK, POMO, KBaapaT), MX MpPHU3HAKM W CBOWCTBa. Tpamerws,
paBHOOOKas Tpanenus, e€ cBoiicTBa U npu3Haku. [IpsiMoyroapHas Tpamerus.

Meron yasoeHust Meauansl. LleHTpanbHas CHMMETpHS.

Teopema @aineca 1 Teopema 0 IPONOPLUOHATIBHBIX OTpe3kax. CpeHIE TMHUU TPEYTOJIbHUKA
u Tpanenuu. LleHTp Macc TpeyronbHuKa.

[Tonobue TpeyronbHUKOB, KOdPduiueHt mnomxodus. [IpusHaku mogo0usi TPEyroJIbHHUKOB.
[Tpumenenne nogo0Hs MPH PEIICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa momaneii reomerpuueckux ¢uryp. DopMynbsl 1 IUIOMAAM TPEYTroJIbHUKA,
napasenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAeH MOJ00HBIX QUTyp.

Brruncnenue miomaaeit TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTo Oymare.

Teopema [Iudaropa. [Ipumenenne Teopems [Tudaropa npu pemeHun NpaKTHYECKUX 3a71a4.

CuHyC, KOCHHYC, TaHI€HC OCTpPOro YyIJIa MpsIMOYI'OJBHOTO TpeyrojbHuka. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXKAECTBO. Tpuronomerpuueckue GyHkuuu yriaos B 30°, 45° u 60°.

BrnucanHble M LIEHTpaJIbHBIE YIVIBI, YIOJI MEXKIY KacaTeIbHOM M XOPAOH. YTIBI MEXIY
XOpJaMU U CeKyIIMMH. BrcanHble ¥ onMcaHHbIE YETHIPEXYTOJIbHUKHU. B3auMHOE pacroioKeHue



IBYX OKpyxHOcTel. Kacanue okpykHocTeil. O01ie kacaTelbHbIe K ABYM OKPYKHOCTSIM.

9 kaace

Cunyc, kocuHyc, TanreHc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXKJIECTBO.
@opMyIIbl IPUBEICHUS.

Pemenne TpeyroiabHUKOB. TeopeMa KOCHHYCOB M TEOpeMa CUHYCOB. PellleHne npakTu4ecKux
3a/1a4 ¢ UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeobpazoBanue momodus. [Togodre cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpPOU3BEAECHUU OTPE3KOB XOpJ, TEOPEMBI O IMPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrtop, amuHa (MOIyJb) BEKTOpa, COHAIIPABJIEHHBIE BEKTOPbI, IPOTHUBOIOJIOMKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, DPABEHCTBO BEKTOPOB, OIEpalMU Haj
BEKTOpaMH. Pa3znoxeHue BekTopa 1O JBYM HEKOJUIMHEAPHBIM BeKkTOpaM. KoopauHaTel BEKTOpa.
CkansipHO€ IPOU3BEIEHNE BEKTOPOB, IIPUMEHEHUE /ISl HAX0XKJIEHUS JJIMH U YIJIOB.

JlekapTOBBI KOOPAUHATEI HA INIOCKOCTU. Y PaBHEHUS IIPSIMOM U OKPYKHOCTHU B KOOpJAUHATAX,
IIepeceueHNe OKPY)KHOCTEN U NPAMbIX. MEeTOI KOOPAUHAT U €r0 IPUMEHEHHE.

ITpaBuiibHBIE MHOTOYroJbHUKHU. [IMHA OKpyskHOCTH. I'panycHast u paauaHHas Mepa yria,
BBIUMCIIEHHUE JUIMH IYT OKpykHOcTel. [Inomans kpyra, cekropa, CErMeHTa.

JIBI>KEHUS TIIOCKOCTH U BHYTPEHHUE CUMMETpUU (Uryp (3JIeMEHTapHbIE MPEICTaBICHUS).
[TapamiensHbii nepesoc. I1oBopor.

IInanupyemble pe3yJbTaTbl 0CBOCHHS Y4e0OHOro Kypca (1o roxam o0y4eHus )

OcBoenne yueOHOTO Kypca «l'eomeTpus» Ha ypOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS
JOJHKHO 00ECTIeYnBATh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB:

7 kaace

° Pacnio3HaBaTh W3ydeHHBIE T€OMETPUUECKHE (UTYpBI, ONpPENENsATh UX B3aUMHOE
pacroio’keHue, n300pakaTb reOMETpUIECKUe (GUTyphI; BHIIOIHATH YEPTEXKU 0 YCIOBUIO 33a4H.
I/I3MepﬂTb .III/IHGfIHBIG nu erIOBBIC BCJIMYUHEI. PGH_IaTB 3aa4i Ha BBIYHUCIICHHUC IJIUH OTpe3KOB nu
BCIIMYHNH yFHOB.

° Jlenatb TpyOyI0 OLEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IPEIMETOB B pEajbHOM
KHM3HHM, pPa3MEpOB TNPUPOAHBIX OO0BEKTOB. PaznuuaTh pasmepbl 3THX OOBEKTOB MO MOPSAKY

BEJINYUHBI.
o CrpouTh 4epTeXH K FEOMETPUUECKUM 3a/1adam.
o ITonb30BaTbCs NMpU3HAKAMKM PABEHCTBA TPEYIOJIBHUKOB, HUCIIOIb30BATH IPU3HAKU U
CBOWCTBa paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEIICHUH 3a/1a4.
o IIpoBOANTE JIOTHYECKUE PACCYXKACHUS C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.
o ITonb30BaTbCs MPU3HAKAMU PABEHCTBA IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM

MEIHMaHbl, TMPOBEIAEHHOM K THUIIOTEHY3€ MPSIMOYTOJbHOIO TPEYrOJbHUKA, B PEUICHUHU
reOMETPUYECKUX 3a]1ay.

° OmnpenensiTe MapauIeTbHOCTh MPSIMBIX C TIOMOIIBIO YTIIOB, KOTOPBhIE 00pa3yeT ¢ HUMH
cexkymasi. OnpenensTe NapajyiebHOCTh MPSIMBIX C MOMOIIBIO PAaBEHCTBA PACCTOSIHUM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroM IPSIMOM.

° Pemarp 3a1aun Ha kieT4aroit Oymare.

° [TpoBOANTh BBIYKCIICHUS W HAXOJIUTH YUCIIOBbIC M OYKBEHHBIC 3HAYCHHS YTJIOB B
FEOMETPUYECKUX 3a/1a4aX C MCIIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJBHUKOB U MHOTOYT'OJIBHUKOB,
CBOWCTB yTJIOB, 00pa30BaHHBIX MPHU MEPECEUCHUH JABYX MapalIeIbHBIX MPSMBIX CeKyilel. Pemarts



IIPAKTUYECKHE 3a/1a4l Ha HAXOXJAECHHUE YTIJIOB.

. Brnaners noHsTHEM T€OMETPUYECKOTO MECTA TOUEK. Y METh ONPEACTATh OMCCEKTPHUCY
yrja 1 CepelMHHBIN NEePIEeHIUKYIISIP K OTPE3Ky KaK T€OMETPUUECKUE MECTA TOUEK.

. @opMyIUpOBaTh OIpPENEICHUS] OKPYKHOCTM M Kpyra, XOpAbl U JUaMeTpa
OKPY>KHOCTH, I10JIb30BaThCSI UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TU CBOMCTBA IIPU PELICHUU 3a]1a4.

° Bitagers noHATHEM ONUCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh
e¢ uentp. [loap3oBarbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKat0TCs B
OJIHOM TOYKE, U O TOM, UTO CEPEAUHHBIE MEPIEHAUKYJIIAPHI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAIOTCS
B OJIHOM TOYKE.

o Biamers mnoHsATHEM KacaTeNbHOM K OKPY)KHOCTH, IIOJIB30BATbCA TEOPEMOU O
NIEPIEHAUKYIISIPHOCTH KacaTeJIbHON U PaJinyca, IPOBEAEHHOIO K TOYKE KacaHUsl.

o ITonb30BaTbCs NPOCTEHIIMMHU T€OMETPUYECKUMU HEPaBEHCTBAMH, IIOHUMATh HX
[IPAKTUYECKUM CMBICIL.

o IIpoBOAUTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOEHHUS C IIOMOLIbIO LUPKYJId U
JIMHEUKH.

8 kaace

o Pacnio3naBaTh OCHOBHBIE BUJIbI UETHIPEXYTOJIbHUKOB, UX 2JIEMEHTBI, I10JIb30BaThCS UX

CBOMCTBAaMH IIPU PEILICHUY N'€OMETPUUECKUX 3a1ad.

o IIpuMeHsTH CBOICTBA TOUKM IEPECEUEHMs] MEAMAH TPEyrosibHUKa (LIEHTpa Macc) B
pelieHuu 3aaay.

o Biagers moHsTHEM CpenHEN JIMHUM TPEYTOJIbHMKA M Tpanelud, NPUMEHATb HX
CBOMCTBA IIPU PELICHUH reoMeTpudeckux 3anad. I[lomp3oBarscs Teopemoit daneca U T€OPEMOU O
[IPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATH UX Ul PELICHUS IPAaKTUYECKUX 3a/1ad.

o [TpuMeHATH MpU3HAKH [10100MS TPEYTOJIBHUKOB B PEIICHUH T'€OMETPUYECKHX 3a/1a4.

o [Tonp3oBatbest Teopemoit [udaropa 11st pereHuss TeOMETPUYECKUX U MPAKTUYECKUX
3apa4. CTpouTh MaTeMaTHYECKYI0 MOJE]b B NPAKTHUUECKUX 3a]adyax, CaMOCTOSTEIBHO [ENaTh
4epTEK U HAXOUTh COOTBETCTBYIOLIUE JJINHBI.

o Biagers noHsATHAMM CHMHYCA, KOCUHYCAa M TaHI€HCAa OCTPOrO yIJIa IPSAMOYTOJIbHOTO
TpeyronbHuKa. [101630BaTbCs STUMHU MOHATUAMMU IS PELLICHUS IPAKTUYECKUX 3a1a4.

o Bbuucnare  (pa3nuyHBIME - CIIOCOOaMH) IUIOIMIAAL TPEYroJIbHUKAa U IJIOIIAIU
MHOTOYTOJIBHBIX (pUryp (MOJIB3YsICh, TJIe HEOOXOIUMO, KAIbKYJIATOpOM). [IpUMEHSATh MOTy4YeHHBIE
YMEHUs B IPAKTUYECKUX 3a7a4ax.

o Biagers NOHATHAMU BIMCAHHOIO U LIEHTPAJIBHOTO YIVIA, UCIIOJIb30BATh TEOPEMBI O
BIIMCAHHBIX yITIaX, YIJIax MEXAy XOpAaMH (CEKYLIMMH) U yIie MeX1y KacaTeabHOW U XOpI0il mpH
pEeLICHUU TEOMETPUYECKUX 3a/1a4.

o Biagers 1NOHATHEM ONMCAHHOIO 4YETBHIPEXYIOJBHHUKA, IIPUMEHATH CBOWMCTBA
ONMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PELICHUH 3a1a4.

o IIpuMeHATH NOJIy4eHHBIE 3HAHUS Ha NIPAKTUKE — CTPOUTH MATEMAaTUYECKUE MOJEIU
IUIS 337124 peaibHOM JKU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIUMCIICHUS C IPUMEHEHUEM 11010015
Y TPUTOHOMETPHUH (IIOJIB3YSICh, TJIe HEOOXOANMO, KATIBKYISATOPOM).

9 kJacc

° 3HaTh TPUTOHOMETpHUYECKHUE (YHKIIMH OCTPBHIX YIJIOB, HAXOAUTh C HMX TOMOIIBIO
pa3iiyHble  DJIEMEHTBhl  MNPSIMOYTOJBHOTO  TPEYTrojbHUKA  («pemieHue  MPSIMOYTOJIbHBIX
TPEYTOJbHUKOBY»). HaxomuTh (¢ MOMOMIBIO KAJIBKYJISATOpA) UIMHBI W YTJIBI JUISI HETaOIUYHBIX
3HAUCHUI.



. [Tonp3oBaTbess  GopMyNnaMu TPHBEIEHHS U OCHOBHBIM TPHUTOHOMETPHUYECKUM
TOKJIECTBOM JUIsl HAXOKJEHUSI COOTHOIIEHUH MEX/1y TPUTOHOMETPUYECKMMU BEIMYMHAMM.

o Hcnonp30BaTh TEOPEMBbl CHUHYCOB M KOCHHYCOB JJIsi HAaxOXKACHMS Pa3IMYHBIX
JJIEMEHTOB TPEYrOJbHUKA («PEIIEHUE TPEYrOJbHUKOBY»), TNPUMEHATh MX MpPU PEUICHUU
reOMETPUUECKUX 3aau.

. Bnaners mnoHATHAMH TNpeoOpazoBaHMS MOJOOHS, COOTBETCTBEHHBIX AIIEMEHTOB
noo0HbIX (uryp. Ilonb30BaThCst CBOHCTBAMU MMOO0US IPOU3BOJIBHBIX (PUTYp, YMETh BBIYHUCISTDH
JUTMHBl U HAXOJTUTh YIJbl y MONOOHBIX ¢uryp. IIpuMeHsaTs cBoWcTBa MOAOOMS B MPAKTHYECKUX
3ajadax. YMeTh NPUBOJIUTH IPUMEPHI MOAOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

. Ilonb30BaTbesd TeopeMaMu O NPOM3BEAEHUM OTPE3KOB XOpA, O IPOM3BEIECHUU
OTPE3KOB CEKYIIMX, O KBaJpaTe KacaTeIbHOM.

o [Tonmp30BaThbcs BEKTOpaMH, MOHUMATh WX T€OMETPUYECKHH M (PU3HUECKUIl CMBICI,
INPUMEHATh WX B PEIICHHMM T'€OMETPHYECKUX U (u3nMdeckux 3anad. IIpuMeHsTh CcKasipHOE
IIPOU3BE/ICHNE BEKTOPOB JIs1 HAX0XIE€HUS JUIMH U YIJIOB.

. ITonb30BaThcs METOJOM KOOPAMHAT HAa IUIOCKOCTH, IPUMEHATH €r0 B DPELIEHUU
TrE€OMETPUUECKUX U NTPAKTUYECKUX 3a]1a4.

. Bnagers MOHATUSAMU NPAaBWIBHOTO MHOTOYIOJbHHMKA, JJIWUHBI OKPY’KHOCTH, JUIMHBI
OYTM OKPYXXHOCTU U paJUaHHON Mephl yIJIa, YMETh BBIUMCIATH IUIOMIA[b Kpyra M €ro 4acTeil.
[IpMeHsTh NOy4EHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

. HaxonuTh ocu (Min LIGHTPBI) CUMMETPHUH (DUTYD, TPUMEHSTDH ABMXKEHUS IJIOCKOCTH B
IIPOCTEUIINX CITyYasix.

o IIpuMeHsTH OTy4YEHHbIE 3HAaHUS HA IPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOJEIIN
U1 3a/1a4 peanbHOM )KU3HU U IIPOBOJAUTH COOTBETCTBYIOLINE BHIYMCICHUS C IPUMEHEHUEM
000U U TPUTOHOMETPUIECKUX (PYHKUUH (MOJIB3YsICh, T HEOOXOAMMO, KATIbKYISATOPOM).

TemaTn4yeckoe MIaHNpoBaHue y4eOHOro Kypca (1o rogaM o0y4eHust)

7 kaacc (68 yacos)

HasBanmue OcHoBHOE OcHoBHBIC BHIbI UIeKTpOHILIE
(uudgposrbie)
pasnena (Tembl) | colaep:KaHue pa3jiesa AeATeJIbHOCTH
o0pa3oBaTe/ibHbIE
(4HC10 YacoB) (TembI) 00yYarIuXxcs
pecypcesl
IIpocreiimmue IIpocreimue ®opmyMpoOBaThH 1. MaTtemaruka.
reoMeTpuyecKne | TEOMETPUUYECKUE 00h- OCHOBHBIE IIOHATHS U I'eomerpus, 7
¢uryps u ux €KThl: TOUKH, [IPSIMBIE, OIpeeIeHUs. kiacc, PI'AOY
cBOlicTBA. JIy4d U yTIIbI, PacnosnaBartp usyuennsie | JIIO «Akanemus
HN3mepenue MHOT'OYT'OJIbHUK, reoMeTpudeckre GUrypsl, | MUHIpPOCBEIICHHS
reoMeTpuyeckux | JjomaHas. CMexHble 1 | ONpeAeasiTh UX B3aUMHOE Poccum»
BeJIu4nH (14 ) BEPTUKAJIBHBIC YTJIbL. pacIoJIOKEeHUE, 2. lomaiHue
Pabota ¢ npocreiiinmu BBINOJHATH YEPTEXK 110 3a7aHus.
YepTeKaAMH. YCIIOBUIO 33JIa4H. Marematuka.
N3mepenue nuHelnbix | IIpoBoauTh npocreimme ONEeKTPOHHBIN
Y YIJIOBBIX BEJIMYUH, MIOCTPOEHHS C TIOMOIIBIO | 00pa30BaTENIbHBIN
BBIUHCIIEHHE OTPE3KOB LUPKYJIS U JINHENKH. pecype»
U YIJIOB. HU3mepaATh TMHEHHBIEC U Jomainue
[lepumeTp u miomans YTJIOBBIE BEJIMUUHBI I'€0- 3a/1aHusl.
¢buryp, cocTaBIeHHbIX METPUUYECKUX U OcHoBHOE 00111ee
U3 MPSIMOYT OJIbHUKOB MPAKTUYECKUX OOBEKTOB. oOpa3oBaHue.
OnpeneasaTs «Ha TJa3» I'eometpus», 7-9




pasMepsl peaabHbIX 00b- kiacc. AO
eKTOB, MIPOBOAMTH IpyOyio | «M3marenscTBo
OLIEHKY UX pa3MepoB. «IIpocBemienue»

Pemartn 3agauu Ha
BBIUKCJICHHUC IJIMH
OTPE3KOB U BEJTUYHUH YTJIOB.
Pemartn 3agauu Ha
B3aMMHOE PACIOJIOKEHUE

reOMEeTpUUECKUX Huryp.
IIpoBoauTH
KJ1accU(hUKAIUIO YTIIOB,
BBIYHMCJIATD JUHESHHBIC U

YIJIOBBIE BEJIUYMHBI,

NPOBOIUTH HEOOXOANMBIE

JI0Ka3aTeJIbHbIE
pacCyKJIeHHUs.
3HAKOMHUTBHCH ¢ HCTOPHUE
pa3BUTHUS TEOMETPHUN.
TpeyrojbHuku ITonsiTHE O paBHBIX PacnosHaBarte napsl
(22 9) TPEYTroJIbHUKAX U

1. Maremaruka.
PaBHBIX TPEYTOJIBLHUKOB Ha

MCPBUYHBIC TOTOBBIX YCPTCIKAX (C

l'eomerpus, 7
MPEACTABIICHUS O PaB-

knacc, DI'AOY

yYKa3aHUEM IIPU3HAKOB). IO «Akanemus
HBIX (KOHTPYIHTHBIX ) BbIBOAMTH ClIECTBUSA MuHnpocBenieHus
¢urypax. Tpu (paBEHCTB COOTBETCTBYIO- Poccun»
IIPU3HAKA PABEHCTBA LIMX DJIEMEHTOB) U3 2. lomaiHue
TPEYTrOJIbHUKOB. PaBEHCTB TPEYTOJIbHUKOB. 3a/1aHusl.
IIpu3Haku paBeHCTBA ®opmyMpoOBaThH Maremaruxka.
IIPSIMOYTOJIBHBIX OIIpEEIICHUS: ONEeKTPOHHBIN
TPEYTrOJIbHUKOB. OCTPOYTOJIBHOTO, o0pa3zoBaTenbHBIN
CBolicTBO MeIMaHBI TYNOYTOJIBHOTO, pecype»
IIPSIMOYTOJIBHOTO IIPSIMOYTOJIBHOTO, JomaniHue
TPEYIroJbHUKA. paBHOOEIPEHHOTO, 3aJaHMUs.
PaBHOOeapeHHBIE U PaBHOCTOPOHHETO OcHoBHOE 00111ee
PaBHOCTOPOHHHE TPEYTOJILHUKOB; OMCCeK- oOpa3oBaHue.
TPEYTrOJIbHUKH. TPUCHI, BBICOTHI, Meuanbl | ['eomerpus», 7-9
[Ipu3Haku u cBoiicTBa TPEYroJbHHUKA; CEpe- kiacc. AO
paBHOOEIPEHHOTO JUHHOIO NEPIIEHIUKYIIApa «M3parenscTBO
TPEYroJbHUKA. OTpe3Ka; IepuMeTpa «IIpocBemenne»
[IpoTtus Gomnbrei TpEyroJbHUKA.
CTOPOHBI TPEYTOJIbHUKA ®opMyIMpOBATH
JEKUT OOJIBIINN YTOJI. CBOMCTBA U IIPU3HAKHU
[Ipocreiimme paBHOOEIPEHHOTO
HEPABEHCTBA B FEOMe- TPEYroJbHUKA.

Tpuu. HepaBeHnctso
TPEYTOJIbHUKA.

HepaseHcTBO 10MaHOM.

Crpouts ueprexy,

pemaTtb 3aga4un C

IIOMOIIIBIO HAXOXKACHUA

IIpssMOyTOIBHBIH

PaBHBIX TPEYTOJIbHUKOB.




TPEYTrOJIbHUK C YIJIOM B
30°.
IIepBbie mOHATHUA O
JI0KA3aTeJIbCTBAX B

IIpuMeHATH NpU3HAKU
paBEeHCTBA NPSIMOYTOJbHBIX
TPEYTroJIbHUKOB B 3a7a4ax.
Hcnoan3oBath 11udppoBsie

reOMETPUHU pecypcesl I HCCI1e10-
BaHMA CBOMCTB U3y4aeMbIX
buryp.
3HAKOMHUTBCH ¢ HCTOPHUEI
pa3BUTHUSA T€OMETPUU.
IMapanieabHbie [TapamienbHbie ®opmyMpoOBaThH 1. MaTtemaruka.
NnpsAMbIe, CyMMa | IpsIMBbIE, UX CBOMCTBA, MOHATHE IIapaJUIEIbHBIX I'eomerpus, 7
yIJI0B ITareiit nocrynar IPSIMBIX, HAXOAUTh kiacc, PI'AOY
TPEYroJIbHUKA Esxmuna. Hakpecr MPAKTUYECKUE IIPUMEPHI. IO «Akanemus
(14 9) JeXKallue, H3yuars cBoiicTBa yrios, | MuHNpocBemeHus
COOTBETCTBEHHBIC U 00pa3oBaHHBIX MPHU Tie- Poccun»

OJIHOCTOPOHHUE YTIJIbI
(oOpa3oBaHHBIE IpU
NEPECEYEHUH MTapal-

JIEJIBHBIX MPSIMBIX
ceKy1en).
[Ipusnax
NapayieIbHOCTH
IPSIMBIX YEpE3
PaBEHCTBO PacCTOSTHUMI
OT TOYEK OJHOU
IIPSIMOM 10 BTOPOM Ipsi-
MOH.

Cymma yriioB
TPEYroJbHUKA U MHO-
rOyroJIbHHKA.
Bremnue yrisl
TPEYroJbHUKA

pecedeHnn napauieabHbIX
MPSIMBIX CEKYILEH.
IIpoBoauTH
A0Ka3aTeIbCTBA
NapajuIeIbHOCTH ABYX
IPSIMBIX C IOMOLLBIO
yTJI0B, 00pa30BaHHBIX IPU
[IEPECEUEHUH ITUX MPSAMBIX
TpEeTher IIPSIMOM.
BbryuciasaTs cymMMy YIJIOB
TPEYroJbHUKA U MHOI'O-
yTOJIbHUKA.
HaxoauThb 4nCIIOBEIE U
OyKBEHHbIE 3HAUCHHUS
YTJI0B B TEOMETPUUECKHUX
3aJ1a4ax C UCIOJIb30BaHUEM
TEOPEM O CyMME YIJIOB
TPEYroJbHUKA U MHOI'O-
yTOJIbHUKA.
3HAKOMHUTBCH € HCTOPHUE
pa3BUTHS TEOMETPUH

2. lomamaue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue»

Oxpy:KHOCTDH B
KpYT.
I'eomeTpnueckue
nocrpoenus (14

)

OKpyX HOCTb, XOPJIbI U
JIMaMETPBI, UX
cBoiicTBa. Kacarenbnas
K OKPY’KHOCTH.
OKpy’XKHOCTB,
BIHCAaHHAs B yTOJI.
ITonsatue o I'MT,
MPUMEHEHHUE B 3a/1a4ax.
buccekrpuca u
CEepEIMHHBIN
MEePHIEHANKYIISIP Kak

®opmyMpoOBaTh
onpeaeJeHus:
OKPYHOCTH, XOP/IbI,
JyaMeTpa v KacaTelbHOU K
okpyxHocTu. U3yuarh ux
CBOWCTBA, ITPU3HAKH,
CTPOUTB YEPTEXKHU.
HUccaenoBathb, B TOM
YHUCJIE UCTIO0JIb3YH
uugpoBbie pecypehl:
OKPY>KHOCTb, BIIMCAHHYIO B

1. MaTemaruka.
I'eomerpus, 7
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUSl.
Marematuka.
ONEeKTPOHHBIN

00pa3oBaTeNbHBII




TCOMCTPHUUICCKUC MCCTa

TOYEK.
OKpy’XKHOCTB,
OIMCaHHAasl OKOJIO
TPEYroJbHUKA.
Bnucannas B tpey-

TOJIBHUK OKPYKHOCTb.
[Ipocreiimue 3ana4m Ha

HOCTPOCHHE

YIOJI; UEHTP OKPYKHOCTH,
BIIMCAHHOMW B YIOJI;
PaBEHCTBO OTPE3KOB
KacaTeIbHbIX.
Hcnosb3oBaTh METOA
I'MT nng mokaszarenbCcTBa
TEOPEM O NEPECCUCHUHN
OUCCEKTPUC YIIIOB TPEY-
TOJIbHUKA U CEPEANHHBIX
NEPIEHIUKYIISIPOB K CTO-
POHaM TPEyroJbHHUKA C
nomotuso I'MT.
OBnageBaTh NOHATHAMH
BIMCAaHHOW U ONHCAaHHOMU
OKpPY’KHOCTEHN
TPEYroJbHUKA, HAXOAUTH
LEHTPBI 3TUX
OKPY’KHOCTEH.
Pemath ocHOBHBIC 3a1a4H
HAa MOCTPOEeHHe: yIiIa,
PaBHOT'O TaHHOMY;
CEepPEVHHOIO
NEPIEHIUKYIISIPA JAaHHOTO
OTpe3Ka; MpsIMOH,
IIPOXOASIIEH uepes
JAHHYIO TOUKY U
NEPIEHUKYIISIPHOU
JTAaHHOW MPSIMOM;
OMCCEKTPUCHI JAHHOTO
yrja; TpE€yroJIbHUKOB 110
pa3IMYHBIM JIEMEHTAM.
3HAKOMHUTBCH ¢ HCTOPHUEI
pa3BUTHS TEOMETPUH

pecype»
JlomamHue

3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3narenbCcTBO
«IIpocserienue»

IloBTOpEHUE,
o0o0menune
3HaHM (4 1)

IToBTOpEHME U

000011IEHrE OCHOBHBIX
HOHATHUHU U METOI0B

Kypca 7 Kiacca

Pemats 3agaum Ha
MIOBTOPEHHUE,
WJUTFOCTPUPYIOLIUE CBI3U
MEXIY pa3IMYHbIMU
4acTAMU Kypca

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

2. lomamaue
3a/1aHUsl.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
JlomamHue
3a/1aHUs.




OcHOBHOE 00111EE

oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3paTensCcTBO
«IIpocseenue»
8 kuacc (68 yacos)
HasBanmue pasnena OcHoBHOE OcHoBHbIE BHBI JIEKTPOHHBIE
(Tembl) (YMCJIO YACOB) | COAepKAHMe pa3aesia JeATeJbHOCTH (uu¢possbie)
(TeMbI) o0yyarommxcst o0pa3oBaTe/bHbIE
pecypcsl
Yerwipéxyroasuuku | Ilapamnenorpamm, ero H3o0paxars n 1. MaTtemaruka.
(12 v) MPU3HAKHU U CBOKCTBA. HAXOJAUTh HA I'eomerpus, 8

YacrHsle cayyan
napajuiesIorpaMMoB
(IpsAMOYTOJIbHUK,
poMO, KBaapar), ux
IIPU3HAKU U CBOMCTBA.
Tpanenus.
PaBHOOOKas 1
IPSIMOYTOJIbHAS
Tpaneuuy.

Y BoeHue MeuaHbl.
IlenTpanbHas
CUMMETpUs

4epTekKax YeThIPEX-
YTOJIBHUKH Pa3HbIX
BUJIOB U UX DJIEMEHTHI.
DopmyIMpOBaTH
onpeaeJIeHus:
napajuiesorpamma,
IIPSIMOYTOJIbHUKA,
pomOa, KBajpara,
Tparenuu, paBHOOOKOM
Tparneuuy,
IIPSAIMOYTOJIBHOU
Tparneuuu.
Jloxka3biBaTh U
HCII0JIBL30BATH NIPH
pelIeHun 3a1a4
IIPU3HAKYU U CBOMCTBA!
napajuiesorpamma,
IIPSIMOYTOJIbHUKA,
pomOa, KBajpara,
Tparenuu, paBHOOOKOM
Tparneuuy,
IIPSAMOYTOJIBHOU
Tparneuuu.
IIpumeHATH MeTOx
YABOEHUS MEANAHBI
TPEYrOJbHUKA.
HUcnoan3oBarb
U poBbIE PECYpPCHI
JUISL NCCIIEI0OBaHUS
CBOMCTB U3y4aeMbIX

dburyp.

knacc, DI'AOY
JITO «Axkanemus
MuHnpocBeLEeHNs
Poccuny»

2. JlomarnrHue
3aJ]aHUSL.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomaraue
3aJIaHUSL.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
I'eomerpus», 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue




3HAKOMUTLCH C
HCTOPHEH pa3sBUTHS
reoMeTpuu

Teopema PDaseca u
TeopeMa 0 npo-
NMOPUHMOHAIBLHBIX
oTpe3Kax, NoJ00HbIe
TpeyroabHuku (15 u)

Teopema daneca u
Teopema o Ipo-
MOPLHOHAIBHBIX
OTpE3KaXx.
Cpenusist tuHus
TPEYroJbHUKA.
Tpaneuus, e€ cpenuss
JVHMSL.
[IponopruonanbHbIe
OTpE3KH, IIOCTPOEHUE
4eTBEPTOrO
IIPONOPLMOHAIILHOTO
OTpe3Ka.
CaolicTBa 11eHTpa
Macc B TPEYTOJIbHUKE.
[Tono6uele
TpeyroibHUKU. Tpu
MpU3HAKA 000U
TPEYTrOJIbHUKOB.
IIpakTueckoe
IIPUMEHEHNE

IIOCTPOEHUS YEPTEKEU

IIpoBoauTh
MOCTPOCHHUS C
MOMOILBIO IIUPKYJIS U
JIMHEUKH C
HCIIOJIb30BaHUE
teopemsl dDaseca u Te-
OpEMBI O
MPOMOPIIUOHAIBHBIX
OTpe3Kax, CTPOUTH
YETBEPTHIN
[IPONOPLUUOHAIbHBIN
OTPE30K.
IIpoBoauTh
J0KAa3aTeJbCTBO TOTO,
YTO MCIUAHBI
TpPEYroJbHUKA
MEPECEKAIOTCA B OJTHOU
TOYKE, © HAXOJAUTh
CBSI3b C LIEHTPOM Macc,
HAXO/JHUTh OTHOIIICHUE,
B KOTOPOM M€JIUaHbI
JIENSTCS TOYKOM UX
MIEPECECUCHMUS.
Haxoauths 10700HEIC
TPEYTrOJIbHUKU Ha
TOTOBBIX UepTEXKaX C
yKa3aHueM
COOTBETCTBYIOLIUX
NPU3HAKOB MOA00US.
Pemats 3agaun Ha
MO00HbBIE
TPEYTOJIbHUKU C TIO-
MOIIIbIO
CaMOCTOSTEIbHOI'O

Y HAXOKJCHUS
M0T0O0HBIX
TPEYrOJIbHUKOB.
IIpoBoauTnh
JA0Ka3aTeJIbCTBA C
HCII0JIb30BaHUEM
NPU3HAKOB MOA00MUS.
HoxasbiBaTh TpU

MpU3HAKA 0100

1. Maremaruka.
I'eomerpus, 8
knacc, DI'AOY
IO «Akanemus
MuHnpocseneHus
Poccun»
2. lomamaue
3a/1aHUs.
Maremaruxka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamnue
3a/1aHUs.
OcHoBHOE 00111ee
oOpa3oBaHmUe.
I'eomerpus», 7-9
kiacc. AO
«3narenbCcTBO
«IIpocseenue»




TPEYrOJIbHUKOB.
IIpumeHnsaTs
II0JTy4YEHHBIE 3HAHUS
IIPU peLIeHUN
reOMETPUUYECKUX U
IIPAKTUYECKHX 3ajau.
3HaKOMHThBCS €
HCTOPHEH pa3sBUTHS

reOMeTpUH
IInomans. [TonsTHe 06 o0mIeH OsaageBathb 1. MaTtemaruka.
Haxoxnenne TEOPUU IIIOIIAAN. NMepBUYHBbIMHU I'eomerpus, 8
momaxen DopMyIbl I npeAcTaBJIeHUSAMHU 00 kiacc, PI'AOY
TPEYroJIbHUKOB U IJIOIIAAN TPEYTOIb- o011ei Teopun IO «Akanemus
MHOTI'0OYI'0JIbHBIX HUKA, IJI01IAu (MEpBbI), MuHnpocBeLEeHNSs
¢uryp. ILnomanu napajuiesorpaMma. (popmympoBarb Poccun»
nogo0ubIxX puryp (14 OTtHoleHME CBOKCTBA IUIOILIA/IH, 2. lomamaue
q) omaneu BBIACHSTD UX 3aJ1aHus.
TPEYrOJbHUKOB C HaIJISIAHBINA CMBICIL. Maremaruxka.
00LIMM OCHOBaHHEM BoiBoauTh hopmyIbl ONEeKTPOHHBIN
AU o011l BEICOTOM. MJI0Iaau 00pa3oBaTeNbHBIHI
Brruncnenue napajuiesorpamma, pecype»
IJIOLIAJEHN CIIOKHBIX TpeyroJIbHUKA, Jomainue
¢buryp uepes Tpamnenuu u3 GopMyJisl 3a/1aHusl.
pa3bueHue Ha 4acTH U iomaau OcHoBHOE 00111ee
JOCTPOEHUE. IPSIMOYTOJIbHUKA oOpa3oBaHue.
[Tnomamu dpuryp Ha (xBagpara). I'eomerpus», 7-9
KJIETYaTOM Oymare. BoiBoauTh hopMyIibl kiacc. AO
[Tnomaau mogoOHBIX IUIOIIA/IN BBIITYKJIOTO «M3parenscTBO
¢uryp. Beruncnenue YEeTBIPEXYTOJIbHUKA «IIpocseenue»

IUIoIIaicH. 3amauu ¢
MPaKTUYECKUM
cozxepxkanueM. Pe-
IIEHHE 3a7a4 C
IIOMOILIBIO METOa
BCIIOMOTATEJILHOM
IUTOLIA A

4yepe3 AUaroHaiu u
YIroJl MEXAY HUMH.
HaxoauTts miomangu
¢buryp, n300paxEHHBIX
Ha KJIeT4aToi Oymare,

HCNO0Jb30BATH
pa30ueHHe Ha YacTh U
JIOCTPOEHUE.
Pa3oupars npumepsbl
HCIIOJIb30BaHUS
BCIIOMOTATEIbHOMN
TJIOIAU AJIs peIeHUs
TE€OMETPUUECKUX
3a1ad.
HaxoauTts miomanu
no00HBIX uryp.
BuIuncJaaTh miomamnu

Pa3IMIHBIX




MHOTOYT'OJIbHBIX
buryp.
Pemats 3agaum Ha
II0IIA/1b C
IIPAKTUYECKHUM CO-
JEpKaHUEM
Teopema IIngaropa m | Teopema [Iudaropa, | Jloka3bIBaTh TEOpEMY 1. MaTtemaruka.
HayaJjia €€ I0Ka3aTeIbCTBO U [Mudaropa, I'eometpus, 8
Tpuronomerpun (10 IIPUMEHEHHE. HCIIO0JIB30BATH €€ B kiacc, PI'AOY
q) OOpatHas Teopema MPAKTUYECKHUX IO «Akanemus
[Mudaropa. BBIYUCIICHUSAX. MuHnpocseneHus
Onpenenenue DopmyIMpOBaTH Poccun»
TPUTOHOMETPUUECKHUX oInpeesIeHus 2. lomaiHue
byHKUIHH OCTpOTro TPUTOHOMETPUUECKHUX 3a/1aHusl.
yriia, TPUrOHOME- (byHKUIMN 0CTPOTro Maremaruxka.
TpUUECKUE yria, IPpoBepsATh UX ONEeKTPOHHBIN
COOTHOLIEHMSI B KOPPEKTHOCTb. o0pa3zoBaTenbHBIN
IIPSIMOYTOJIBHOM BeiBoanTH pecype»
TPEYrOJbHUKE. TPUTOHOMETPUUECKUE JomaniHue
OcHoBHOE COOTHOLIEHUS B 3a/1aHusl.
TPUTOHOMETPHUUECKOE MIPSIMOYTOJIbHOM OcHoBHOE 00111ee
TOKJIECTBO. TPEYTOJIbHUKE. oOpa3oBaHue.
CooTHOILIIEHUS MEXKTY HcciegoBarsb I'eomertpus», 7-9
CTOPOHaMH B COOTHOILIEHUS MEKIY kiacc. AO
IIPSIMOYTOJIBHBIX CTOPOHAMH B «M3parenscTBO
TPEYTrOJIbHUKAX C MIPSIMOYTOJIbHBIX «IIpocBemienne»
yriaamu B 45° u 45°; TPEYTOJIbHUKAX C
30° u 60° yraamu B 45 u 45 ; 30
u 60.
HUcnoan3oBarb
(dbopMyIIBI IpUBEIECHUS
1 OCHOBHOE
TPUTOHOMETPHUUECKOE
TOXKJIECTBO ISl
HaXO0XIECHUs
COOTHOILIEHUN MEKY
TPUTOHOMETPUUYECKUMU
byHKIUSIMU
Pa3IMYHBIX OCTPBIX
yTJIOB.
IIpumeHnsaTs
I0JIy4YE€HHbIE 3HAHUS U
YMEHMSI IIPU PELIEHUH
IIPAKTUYECKHX 3ajad.
3HaKOMHTHCS €
HCTOPHEH pa3sBUTHS
reOMeTpHUH




Yriabl B OKPYKHOCTH.
Bnucannblie n
ONHCAHHBIE
YeThIpPexyroJbHUKH.
KacarteabHble k
OKPY’KHOCTH.
Kacanne oxpyskHo-
creii (13 u)

Bnucannsie u
LIEHTPAJIbHBIC YTIIbI,
YTOJ MEXIY
KacaTeJIbHOU U
XOPJIOU. YTIIbl MEXIY
XOpJaMU U CeKylIu-
MH.
Bnucannsie u
OIMCAHHBIC YETHIPEX-
YTOJIbHUKH, UX
IIPU3HAKU U CBOMCTBA.
IIpumenenune 3Tux
CBONCTB IIpU PELICHUH
reOMETPUUYECKUX 3a-
nad.
B3anmuoe
PacIIoJIOKEHUE ABYX
OKPY’KHOCTEH.
Kacanue okxpyxHoO-
cren

®opmyIMpOBaTH
OCHOBHBIE
OINpEeIEICHUs, CBA3aH-
HBIE C YIVIAMH B Kpyre
(BMCaHHBIN YToJ, IeH-
TPaJIbHBIN yTo).
HaxoauTh BIIcanHbIE
YIJIBI, ONUPAIOLIUEC
Ha OJHY JYTY,
BBIYHCJSATD YIJIBI C
IIOMOILBIO TEOPEMBI O
BIIMCAHHBIX YIJIaX,
TEOPEMBI O BIIUCAHHOM
YETBIPEXYTOJILHUKE,
TEOPEMBI O
LIEHTPAJIbHOM YIJIE.
HUccaenoBarhb, B TOM
YUCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB,
BIIMCAHHBIE U
OIIMCAHHBIC YETHIPEX-
YTOJIbHUKH, BBIBOAUTH
UX CBOWCTBA U
IIPU3HAKHU.
Hcnoab3oBarh 3T
CBOMCTBA U IIPU3HAKHU

IIPYU PELLECHUN 3a/1a4

1. MaTremaruka.
I'eomerpus, 8
knacc, DI'AOY
JITO «Axkanemus
MuHnpocBeLeHNs
Poccun»
2. Jlomarnraue
3aJ]aHUSL.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Homaraue
3aJIaHUS.
OcHoBHOE 0011I€EEe
oOpa3oBaHmUe.
I'eomerpus», 7-9
knacc. AO
«H3maTensCcTBO
«IIpocserienue

IToBTOpEeHnue, 0000-
1eHue 3HAHMW (4 1)

IToBTOpeHUE
OCHOBHBIX MMOHITHH U
METOJI0B KypcoB 7 1 8
KJIaCcCOB, 0000IIEHE
3HAHUU

Pemats 3agaun Ha
MIOBTOPEHHUE,
WJUTIOCTPUPYIOLLIME
CBSI3U MEXIY

Pa3NIUYHBIMH YaCTAMU
Kypca

1. Maremaruka.
I'eomerpus, 8
knacc, DI'AOY
JITO «Axkanemus
MuHnpocBeLeHNs
Poccuny»
2. JlomarnrHue
3a7aHus.
MaremaTuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype»
Homaraue
3a71aHus.
OcHoBHOE 0011ICE
oOpa3oBaHmUe.
I'eomerpus», 7-9
kimacc. AO
«M31aTenbCTBO

«IIpocserienue»




9 kaacc (68 yacos)

DJIEeKTPOHHBIE
Ha3Banmue pa3nena OcHoBHBIEC BUIbI
OcHoBHOe coep:kaHue (uu¢possbie)
(Tembl) (UncI0 AeATeJIbHOCTH
pasaea (TemMbl) o0pa3oBaTe/bHbIE
4acoB) 00yYarIuXcs
pecypcsbl
Tpuronomerpus. Onpenenenue DopMyJIHPOBATH 1.
TeopeMbl KOCHHY- | TPUTOHOMETPHUYECKHUX onpeeeHust Maremaruka.
COB M CHHYCOB. ¢ynkuuit yrinos ot 0° 1o TPUTOHOMETPUUECKUX I'eomerpus, 9 kiacc,

Pemenue 180°. Kocunyc u cunyc ¢bynkumit Tynsix u npsmeix | ®rAOY AI1O
TPeyroJibHUKOB IPSIMOTO U TYIIOTO YIJIa. YTJIOB. «Akanemus
(16 9) TeopeMa KOCHHYCOB. BeiBoguTh TEOpEMY MuHnpocsenieHus
(O6006ménnas) Teopema KOCHHYCOB U TEOpEMY Poccuny»
CHUHYCOB (C paguycoM CHUHYCOB (C pagnycoM 2. lomaniaue
ONMCaHHOU OMHUCAHHOM OKPYKHOCTH). | 3aJaHHUS.
oKpy»xHOcTH). Ha- Pemate TpeyrojabHUKHY. Maremaruka.
XO0XKJIEHUE JJIUH CTOPOH Pemare npaktuyeckue ONEKTPOHHBIN
U BEJIMYUH YTJIOB 3aJauu, CBOSIIMECS K Ha- | 00pa30BaTeIbHBIN
TPEYTrOJIbHUKOB. XOXACHUIO Pa3INYHbIX pecype» JlomaniHue
dopmyna miIomaiu AJIEMEHTOB TPEYroJIbHUKA | 3agaHus. OCHOBHOE
TPEYTOJIbHUKA Yepe3 BE ob1iee oOpazoBaHHe.
CTOPOHBI U YrOJI MEXKIY I'eomerpus», 7-9
Humu. ®opmyna knacc. AO
IUIOLIA/IN YEThI- «M3narenscTBO
PEXYTOJBHUKA YEPE3 €TO «IIpocsemenue»
JMaroHaJld ¥ yroJj
MEXy HUMH.
[IpakTrueckoe
IIPUMEHEHHE JJ0Ka-
3aHHBIX TEOPEM
IIpeodpa3oBanne ITonsTHE O OcBauBaTh NoHsITHE 1.
noxoous. IpeoOpa3oBaHNUHU MOJI0- npeoOpa3oBanus mogobus. | MaremaTuka.
MeTtpuyeckue ousl. HccanenoBars otHomenue | ['eomerpus, 9 kiacc,
COOTHOLIEHHSA B CoOTBETCTBEHHBIE JUHENHHBIX 371eMeHToB ¢uryp | PIAOY AIIO
okpy:xHoctH (10 AIIEMEHTBHI ITOT00HBIX npu IpeoOpa3oBaHUH «Akanemus
q) ¢uryp. nono6usi. Haxoantb MuHnpocBselieHus
Teopema o pUMEpBI o100us B Poccumn»

IIPOU3BEJICHUN OTPE3KOB
XOpA, TeopeMa o
IIPOU3BEJICHUN OTPE3KOB
CEKyIUX, TeOpeMa O KBa-
JpaTe KacaTeIbHOM.
IIpuMeHeHue B pemieHuu
FeOMETPUUYECKUX 3a/1a4

OKpY>KaroIleH 1eUCTBUTEIb-
HOCTH.
BeiBoauTH METpHUUECKHE
COOTHOILIEHUSI MEXKY OT-
pe3KaMu XOp/[, CEKYIIHX U
KacaTeJIbHBIX C UCIIOJIb-
30BaHHUEM BIIMCAHHBIX YTIJIOB
¥ TIOJJOOHBIX TPEYTOJIBHUKOB.

2. Jlomamraue
3aJaHMS.
Maremaruka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype» JlomaiHue
3ananusi. OCHOBHOE
obrmiee oOpazoBaHUeE.




Pemars reomerpruueckue

I'eometpus», 7-9

3a/1auu U 3aJ1ayu U3 pe- kiacc. AO
AJIbHOW JKU3HHU C «M3paTensCcTBO
UCTOJIb30BaHueEM 10100HBIX | «IIpocBenienne
TPEYroJIbHUKOB
BexTopsl (12 4) Omnpenenenue BeKTopos, | Menmob30BaTh BEKTOPHI KaK 1.
CJI0KEHHE U PA3HOCTh HaIpaBJIEHHBIE OTPE3KH, Maremaruka.

BEKTOPOB, YMHOXKEHHUE
BEKTOpA HA YUCIIO.
DU3NYECKHUI U
FEOMETPUUYECKUN CMBICIT
BEKTOPOB.
Paznoxxenue Bexropa 1o
JIBYM HEKOJUIMHEAPHbBIM
BekTopaM. KoopauHatsl
BEKTOpA.
CkansipHoe
IIPOU3BEICHUE BEKTOPOB,
€ro IPUMEHEHHUE U1
HAXOXJICHUS JITUH U

HCCIe0BATH
F€OMETPUYECKUN
(nepemeliieHue) u

dusznyeckuit (Cuiia) CMBICIIBI
BEKTOPOB.
3HaTh onpeaeeHUs CyMMBI
U Pa3HOCTH BEKTOPOB,
YMHOKEHUS BEKTOpa Ha
4KCII0, HCCJIe0BATh I'e0-
METPUYECKUHN U (PU3NUECKHIA
CMBICJIBI 3TUX OIIEPALUH.
Pemars reomerpruueckue
3aJ1a4M C UCIIOJIb30BaHUEM

I'eomerpus, 9 knacc,
OI'AOY AI1O
«Axkanemust
MuHnpocBemeHus
Poccuny»

2. Jlomamraue
3a/laHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBII
pecype» JlomariHue
3ananusi. OCHOBHOE
obrmiee oOpazoBaHue.

YIJIOB. BEKTOPOB. I'eomerpus», 7-9
Pemenue 3anau c PackaaabiBath BekTop o | kiacc. AO
IIOMOLIbIO0 BEKTOPOB. JIBYM HEKOJUIMHEAPHBIM «M3narenscTBO
IIpuMeHeHnEe BEKTOPOB BEKTOpaM. «IIpocsemeHue»
JUIsl pellIeHus 3a1a4 Hcnonb3oBaTh cKasspHOE
KMHEMATUKHU U MEXaHUKHU IIPOU3BE/IEHNE BEKTOPOB,
BBIBOANTH €0 OCHOBHBIE
CBOMCTBA.
BeryucasaTs cymmy,
Pa3HOCTb U CKaJSIPHOE
IIPOM3BE/IEHUE BEKTOPOB B
KOOpJUHATaXx.
IIpuMeHATH CKaspHOE
IIPOU3BEICHUE IJIs1 HAX0XK-
JIEHUS IJIMH U yTJIOB
JdexapToBbl JlexapTOBBI KOOpAUHATEI OcBauBaTh NoHsITHE 1.
KOOPAMHATHI HA TOYEK Ha IUIOCKOCTH. IPSIMOYTOJIBHOM cucTeMbl | MaTemartuka.

miaockocTu (9 4)

YpaBHeHUE NIPSIMON.
VYT110Bo# KO3 PUIHEHT,
TAHI'EHC yIJjla HaKJIOHA,
[apajuleJIbHbIE U
NIEpIEHIUKYIISIPHBIC
IIpsIMBIE.
YpaBHEHHE OKPYKHOCTH.
Haxoxnenune koopauHar
TOYEK IIEPECCUCHUS
OKPY>KHOCTH U IPSMOM.

KOOpJIMHAT, JE€KapTOBBIX
KOOPJHMHAT TOYKHU.
BeiBoauTH ypaBHEHHE
IIPSIMOM ¥ OKPYKHOCTH. BbI-
AEJIATH MOJIHBIA KBAApaT JJIs
HaxO0JIEHUs LIEHTpa U
paauyca OKpy>KHOCTH I10 €€
YPAaBHEHUIO.
Pematn 3agaum Ha
HAaXOKJICHUE TOYEK

I'eomerpus, 9 knacc,
OI'AOY JITIO
«AxaneMus
MuHnpocBeneHus
Poccuny»

2. Jlomarraue
3aJ]aHMSL.
MareMaTuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIHI




Mertox KoOpauHaT npu
peLIeHnn
reOMETPUYECKUX 3a]1a4.
Hcnonp3oBanue MeToaa
KOOpPJIMHAT B
MPaKTUYECKUX 3a/1auax

NepeceyeHus NpsMbIX U
OKPY’KHOCTEH C IIOMOLIBIO
METOJIa KOOPAHHAT.
Hcnosb30BaTh CBONCTBA
YIJI0BOTO KO3 PUIEeHTa
IIPSIMOM TIPU PELICHUH 3a/1a4,
JUISL OTIPEIEIICHUS
PaCIIOJIOKEHUS IIPSIMOM.
IIpuMeHATH KOOpAUHATHI
IIPU PELIEHNUN T€OMETPHU-
YECKUX U MPAKTUYECKHUX
3a11a4, JUIs IOCTPOCHHUS
MaTeMaTHYECKUX MOJEIIEH
peasIbHBIX 3a/1a4 («METOJ
KOOpJUHATY).
Iloab3oBaThCH 11d
IMOCTPOEHUS U UCCIIEOBAaHUN
U(PPOBBIMU PECYPCAMH.
3HAKOMHTBCS ¢ HCTOPHET
pa3BUTHUS TEOMETPUH

pecype» JlomaniHue
3ananus. OCHOBHOE
obrmiee obpazoBaHueE.
I'eomerpus», 7-9
knacc. AO
«3narenbCcTBO
«IIpocsemenune»

IIpaBuabHbIE
MHOTI'OYI0JIbHUKH.
Jlnuna
OKPYKHOCTH U
IUVIOIIAb Kpyra.
Bbruuciienue mio-
majueii (8 u)

IIpaBunbHbBIE
MHOTOYTOJIbHUKH,
BBIYHCIICHUE UX
3J€MEHTOB. YHcio 1 u
JUTMHA OKPYKHOCTH.
Jnuna nyru
OKpYyXHOCTHU. Pannannas
Mepa yria.
[Tmomaae kpyra u ero
2JIEMEHTOB (CEKTOpa U
cerMeHTa). Beruncnenue
iomazeu puryp,
BKJIFOYAIOITUX 3JIEMEHTHI
Kpyra

DopMyJIHPOBATH
OIpeze/IEHUE MPAaBUIbHBIX
MHOT'OYT'OJIbHUKOB,
HAXOHUTh UX JJIEMEHTHI.
IHonb30BaTHLCS NOHATHEM
JUIMHBI OKPY>KHOCTH,
BBEACHHBIM C ITIOMOILIBIO
IPABWJIBHBIX MHOTOYT'OJIb-
HUKOB, ONPeeJsiTh YUCIIO JI,
JUIMHY IyTH U paJuaHHYyIO
Mepy yrIua.
IIpoBoauTs mepexon ot
paguaHHON MEpBI yria K
IpaayCcHON U HA0OOPOT.
OnpeneasTh 1I0Mab
Kpyra.
BeiBoauTs popmyasl (B
IpasyCHOM U paguaHHON
Mepe) AJis JUIHH YT,
IJIOIIAZIEN CEKTOPOB U CET-
MEHTOB.
BpIuucasaTh miomanu
buryp, BKIIOYAIOMINX 3J1e-
MEHTBI OKPYXHOCTH (Kpyra).
HaxoauTts miomangy B
3a/1ayax peajJbHOM JKU3HU

1.
Maremartuka.
I'eomerpus, 9 knacc,
Or'AOY AIIO
«Axkanemust
MuHnpocBeneHus
Poccuny»

2. Jlomamraue
3a/1aHMUsl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype» JlomariHue
3ananusi. OCHOBHOE
obrmiee oOpazoBaHUeE.
I'eomerpus», 7-9
kiacc. AO
«3narenbCcTBO
«IIpocsemenune»




JABuxenus [TonsTHE O NBMKEHUU Pa3éupars npumepsl, 1.
IUIOCKOCTH IJIOCKOCTH. WJUTIOCTPUPYIOLIUE MOHATUS | Maremartuka.
(6 9) [TapanienbHblil IepeHoc, | JABMXKEHUS, IEHTpoB U oceil | ['eomerpus, 9 knacc,
IIOBOPOT U CUMMETPHUSL. CUMMETPUHU. OI'AOV AI1O0
Ocu ¥ LEeHTpBI CUMMe- DopMyJIHPOBATH «Akanemus
TPHH. olpezeseHus napauieabHoro | MUHIIpOCBELIEHUS
IIpocreimue IepeHoca, NoBopoTa u Poccun»
IIPUMEHEHHUS B PELICHUU OCEBOM CUMMETPHH. 2. loMamHue
3a/1a4 BbIBOAUTH UX CBOMCTBA, 3aJlaHus.
HAXOAUTB HENOJBWXKHbBIE | MaremaTuka.
Touk. HaxoauTh LeHTpsl U | DIIEKTPOHHBIN
OCH CUMMETPHIA TPOCTEHIIINX | 00pa30BaTEIbHBIN
¢buryp. pecype» JlomaniHue
IIpumensiTe napannensHbiil | 3agaHus. OCHOBHOE
MEPEHOC M CUMMETPHIO TIpU | o01iee oOpa3oBaHue.
pelieHnu reometpudeckux | I'eomerpus», 7-9
3a1a4 (pazoupath npuMepsl). | kinace. AO
Hcnouab3oBarhb 1 «M3paTensCcTBO
nocTpoeHus u uccaenosanuil | «IIpocsenienue»
U(pPOBBIE PECYPCHI
IToBTOpEHME, [ToBTOpEHNE OCHOBHBIX | OnepupoBaTh NOHATHAMM: 1.
o0o0menne, MIOHATUN U METOJIOB ¢urypa, Touka, npsimasi, Maremaruka.
CHCTeMaTH3ALUs KypcoB 7—9 kiaccos, yT0JI, MHOTOYT'OJIbHUK, I'eomerpus, 9 kiacc,

3HaHui (7 4)

00o011eHue u
CUCTEMAaTU3aLus 3HAHUM.
IIpocreimue
reoMeTpruecKue GUrypsl
U UX CBOMCTBA.
N3mepenue
F€OMETPUUYECKUX
BEJINYUH.
TpeyroabHUKH.
[TapamienbHble U
NIEpIEHIUKYIISIPHBIC
IIpsIMBIE.
OKpy’>KHOCTb U KpYT.
I'eomerpuueckue
MIOCTPOEHUS. YTJIbl B
OKPY’KHOCTH.
Bnucanueie u
OIMCAHHBIE OKPYKHOCTH
MHOT'OyTOJIbHUKOB.
IIpsiMast 1 OKpPY>KHOCTb.
YeThIpEXYrOJIbLHUKU.
Bnucanueie u
OIMCaHHBIC
YETBIPEXYTOJIbHUKU.

paBHOOEIPEHHBIN U
PaBHOCTOPOHHUN
TPEYTrOJIbHUKH,
IIPSAIMOYTOJIBHBIN
TPEYrojbHHUK, MEINAHA,
OucceKkTpuca U BbICOTA
TPEYroJIbHHKA,
napauenorpaMm, pomo,
IPSIMOYTOJIBHUK, KBaAparT,
Tpamnenus; OKpyKHOCTb,
KacaresbHasl; paBEHCTBO U
nojo6ue Guryp, Tpeyroib-
HUKOB; IapaJUIEIbHOCTD U
NEPIEHIUKYISIPHOCTD
IPSIMBIX, YTOJI MEXAY
IPSIMBIMU, CAMMETPUS OT-
HOCHUTEJIBHO TOUKU U
IIPSIMOM; JJIMHA, PACCTOSIHUE,
BEJIMYMHA yIJIa, IUI0LIalb,
MEPUMETP.
Hcnoab3oBath (popmy.ibl:
nepuMeTpa U Ijoaiu
MHOT'OYT'OJIbHUKOB, IJTUHBI
OKPY’KHOCTH U IIJIOLIAAH

Or'AOY AIIO
«Axanemus
MuHnpocBeneHus
Poccuny»

2. Jlomamraue
3a/1aHMUsl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype» JlomariHue
3ananusi. OCHOBHOE
obrmiee oOpazoBaHUeE.
I'eomerpus», 7-9
kiacc. AO
«3narenbCcTBO
«IIpocsemenune»




Teopema [Iudaropa n
Hayajia TPUTOHOMETPUH.
Pemenwne obmux Tpe-
YTOJIbHUKOB.
IIpaBunbHbBIE
MHOTOYT'OJIbHUKH.
[IpeoOpazoBanus
TJIOCKOCTH. JIBUKEHUSI.
[Tono6ue. CummeTtpusi.
IImomans. BerunciieHue
momanen. Ilnomanu
NoJ00HBIX (uUryp.
JlexapTOBBI KOOpAUHATEI
HAa IIJIOCKOCTH.
BekTopsl Ha III0CKOCTH

u

OnepupoBaTh NOHATHIIMU:
MPsIMOYTOJIbHAS CHCTEMa

HCII0JIB30BATh DTHU IIOHITHUS
JUISL IPEICTaBIICHUS JaHHBIX

qHcIe U3 APYrux yuyeOHbIX
npeaMeToB. Pemars 3agaun
Ha ITIOBTOPEHHUE OCHOBHBIX
MOHATUH, WUTFOCTPALIUIO
CBSA3EH MEXAY Pa3IudHbIMU
qyacTsaMU Kypca. Beiouparts
METO/ JUIsl PELICHHUS 3a7a4H.

Kpyra, 00béma
IPSMOYTOJIBHOTO
napasJiesienumnesa.

KOOpAMHAT, BEKTOD;

peuicHud 3a71a4, B TOM

Pemartn 3agaun u3
IOBCEIHEBHON KU3HU




BepositHOCTh M cTaTHCTHKA 7-9 KiIace
Henn u3yyeHus yueOHOro Kypca

B coBpemenHOM 1M(POBOM MHpE BEPOSATHOCTh M CTATHCTUKA MPUOOpETaroT BCE OOJBIIYIO
3HAYMMOCTb, KaK C TOYKH 3PEHHUS MPAKTUUYECKUX NMPUIOKEHHUH, TaK U MX POJIM B 0Opa30BaHUH,
HEOOXOIMMOM Ka)X/IOMy ueloBeKy. Bozpacraer ymcino mpodeccuil, mpu OBIAACHUU KOTOPBIMU
TpeOyercs xopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATHCTUKH, TaKas MMOJTOTOBKA
BaXKHA JJIs1 IPOJIOJKEHUST 00pa30BaHMs U IS YCHEITHON MPo(ecCHOHaNbHOM Kapbephbl.

Kaxip1ii yeoBeK MOCTOSIHHO MPUHUMAET PELICHUsI HA OCHOBE MMEIOLIUXCS Y HETO JJaHHBIX.
A 11 000CHOBAaHHOT'O IPUHSATHSI PEIICHUS B yCIOBUAX HEJIOCTATKA WM N30BITKA MH(POPMAILIUU HEOO-
XOAMMO B TOM YHCJI€ XOPOIIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTUYECKOE MBIIIIICHHE.

VMIMEeHHO T1O03TOMY OCTpO BCTajla HEOOXOAUMOCTh C(HOPMHUPOBATH y OOYYaIOUIMXCS
(YHKIIMOHATBHYIO TPAMOTHOCTb, BKJIIOYAIOIIYIO B ce0sl B KaUeCTBE HEOTHEMIIEMON COCTABIISIONICH
YMEHHE BOCIPUHMMATh W KPUTHUYECKH AaHAIM3MPOBATh HMH(OPMAIMIO, TPEACTABICHHYIO B
pa3nuyHbIX (opMax, MOHUMATh BEPOSTHOCTHBIM XapaKTep MHOTHX pEaJbHBIX MPOIECCOB H
3aBUCUMOCTEH, MPOU3BOAUTH MPOCTEUIINE BEPOSATHOCTHBIC PACUYETHI. 3HAKOMCTBO C OCHOBHBIMHU
NPUHIUIAMUA cOOpa, aHAJIM3a W MPEJCTABICHUS JAHHBIX U3 Pa3IM4YHBIX cep KU3HMU 0OIIecTBa U
rocyaapcTBa TNpuOOIIaeT oO0ydJaromuxcs K OOLIECTBEHHBIM HHTepecaM. V3ydeHue OCHOB
KOMOWHATOPUKH pa3BUBACT HABBIKM OpraHU3alMy Nepedopa W mojacuéra yuciia BapuaHTOB, B TOM
qucie, B MPUKIAIHBIX 3a/1a4ax. 3HAKOMCTBO C OCHOBaMH TeOpUH IpadoB co3qaéT MaTeMAaTHIECKUN
dbyHnameHT s GOpMHUPOBAHUS KOMIETEHIIUI B 001aCTH HHYOPMATHKH U HU(POBBIX TEXHOJIOTHA.
[ToMHMO 3TOTO, TIPU U3YYEHUH CTATUCTHKHU U BEPOSATHOCTH 00OTAINAIOTCS MIPEACTABICHHS YUaIuXcs
O COBpPEMEHHOW KapTHHE MHpa U METOJax €ro HCCieIoBaHus, (GOPMHUPYETCs MOHMMAaHHUE DPOJIU
CTaTUCTHKH KaK HCTOYHHMKA COLMAIBHO 3HAYMMOM WHGPOpPMAMKM M 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSTHOCTHOT'O MBIIIIJICHHUSI.

B coorBercTBMM ¢ [aHHBIMH LEISIMH B CTPYKType IMpOorpamMMmbl ydeOHOTO Kypca
«BepoATHOCTP W CTAaTUCTHKAa» OCHOBHOM INIKOJBI BBIJCICHBI CIEAYIOUIHE COACPIKATEIBHO-
MeTtoanueckue JTuHuU: «llpeacraBieHne MaHHBIX M ONHUCATENbHAsl CTATUCTHKA»; «BeposTHOCTHY;
«DneMeHTbl KOMOMHATOPHUKIY; «BBeneHue B Teopuio rpadony.

Conepxanne nmHuM «lIpencraBneHne NaHHBIX M ONUCATEIbHAs CTATHCTUKA» CITYKUT
OCHOBOHM Ui (POPMHPOBAHUSI HABBIKOB PAa0OTHI ¢ MH(OpPMALHME: OT YTEHHS M WHTEpHpEeTaluu
uHpOpMalLny, PeICTaBICHHON B Ta0IMIaxX, Ha IMarpaMMax 1 rpadukax 10 coopa, mpeacTaBiIeHUs
Y aHaJM3a JJAHHBIX C UCIOJH30BAHUEM CTATUCTHUYECKUX XAPAKTEPUCTHK CPEIHHX U PACCEHBAHMI.
Pabotast ¢ naHHBIMH, 00yYarOIIMECs y4aTCsl CYMTHIBATh M HHTEPIPETUPOBATH JaHHBIC, BBIABUTaTh,
apryMEHTHPOBaTh M KPHUTUKOBATh MPOCTEUIIME TUIMOTE3bl, pPa3MBIIUIATh HaX (aKTOpamu,
BBI3BIBAIOLIMMH HM3MEHYMBOCTb, M OICHMBATh WX BIIMSHUE HA pAacCCMaTPUBAEMble BEIMYMHBI U
HPOLIECCHI.

WHTynTHBHOE  TPEACTaBICHHE O  CIy4allHOM  M3MEHYMBOCTH,  MCCIEJOBaHUE
3aKOHOMEPHOCTEM M TEHJEHLUMUHW CTAHOBUTCS MOTHBUPYIOLIEH OCHOBOM [UIl W3YyYECHHs] TEOPUU
BEpOSATHOCTEH. BombIilioe 3HaYeHne 37eCh UMEIOT MPAKTUYECKUE 3a/1aHusl, B YaCTHOCTH OIIBITHI C
KJIACCUYECKHMHU BEPOSTHOCTHBIMH MOJICIISIMU.

[ToHsiTHE BEpOSATHOCTH BBOAMTCS Kak Mepa IMpaBIOoNoaoOus ciydailHoro coObitus. Ilpu
M3yYEHHUH Kypca 00yJaronuecs 3HaKOMSTCS C MPOCTEHITMMH METOAaMHU BBIYHCIICHUS BEPOSITHOCTEH
B CIIy4aiHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOKHBIMHU 3JIEMEHTAPHBIMU UCXOJIaMH, BEPOSITHOCTHBIMU
3aKOHaMH, MMO3BOJISIOUIMMHU CTaBUTh M pelIaTh 0oJiee CIIOKHBIE 3a/1aui. B Kypc BXOIAT HayallbHbIE
MPEJCTABICHUS O CIyYalHBIX BETMYMHAX U X YHCIIOBBIX XapaKTEPUCTHKAX.

Taxoke B paMKax 3TOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO O0YUaIOMIUXCSI C MHOXKECTBAMHU
¥ OCHOBHBIMH ONEpalMsIMU HaJ MHOXKECTBAMH, PACCMATPUBAIOTCS IMPHUMEPHl NPUMEHEHHUS IS



peleHus 3a1a4, a TAK)Ke MCIIOIb30BaHMS B IPYTHX MaTEMAaTUYECKUX Kypcax U y4eOHBIX MTpeIMeTax.

MecTto yueOHOro Kypca B y4eOHOM IJIaHe

B 7—9 knaccax uzydaercs Kypc «BeposTHOCTb U CTaTUCTUKA», B KOTOPBIM BXOJAT pa3/i€ibl:
«IIpeacraBieHne JaHHBIX M ONMUCATENbHAs CTaTUCTUKAa»; «BeposTHOCTB»; «ODIeMEHTHI
KoMOMHATOpUKI»; «BBenenue B Teopuio rpadosy.

Ha u3ydenue nanHOro Kypca OTBOIUT | y4eOHBIN Yac B HEJENI0 B TEUEHHE KaXI0TO roja
o0yuenus, Bcero 102 yueOHBIX daca.

Conep:xanue yueOHOro Kypca (mo rogam o0y4eHus)

7 knace

[IpencraBneHue JaHHBIX B BUJE TAOIUIL, JUarpaMm, rpadukoB. 3anoqHeHue TabIull, YTEHUE
Y TIOCTPOEHUE TuarpamMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYTOBBIX). UTeHUE rpaUKOB peabHBIX
nporieccoB. M3Bneuenne nHGpOpMaIUN U3 TuarpaMM U TaOJHIl, HCIIOJIb30BAaHUE U MHTEPIpETALUs
TAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(PMETHUYecKoe, MEHaHa, pa3Max, HauOoibllee U
HaMMEHbIIIee 3HAaUCHUsI Ha0opa YUCIIOBBIX JaHHBIX. [IpuMeps! ciydaitHONH H3MEHUYUBOCTH.

CrnyyaiiHblii SKcriepuMeHT (OIBIT) M ciaydaiiHoe coOwiTue. BeposrHocTs M yactoTa. Ponb
MaJIOBEPOSITHBIX M TPAKTUYECKU JIOCTOBEPHBIX COOBITHI B mpupoae W B odmiectBe. MoHera u
UrpasibHasi KOCTh B TEOPUH BEPOSTHOCTEH.

I'pad, BepmmHa, pedpo. Crenens BepimuHbl. Yucno pédep u cyMMapHasi CTENeHb BEpIIKH.
[IpencraBnenue o cBs3Hoctu rpada. Lenu u muxinel. [Tytu B rpadax. O6xox rpada (3iiepoB myTh).
[IpencraBnenue o6 opueHTUpOBaHHOM rpade. Pemenne 3agayu ¢ momobio rpagos.

8 kaace

[IpencraBneHue JaHHBIX B BUJE TaOJIUL, TUarpaMM, rpa(ukos.

MHOXKeCTBO, 3JEMEHT MHOYKECTBA, IOAMHOXKecTBO. Onepauuu HaJl MHOXKECTBAMHU:
o0beIUHEHHE, IepeceyeHue, JomonHeHue. CBoiicTBa  omepanmuii  HaJg  MHOXKECTBAMHU:
[IEPEMECTUTEILHOE, COYETATENIBHOE, PACIPENEIUTENIbHOe, BKIOYEeHMs. lcnonp3oBaHue rpa-
(UYecKoro MpencTaBICHUs] MHOXKECTB JUISI OMHMCAaHUS pEabHBIX IPOLECCOB U SIBICHHUH, NpU
pelieHuu 3a1ay.

N3mepenne pacceuBaHus NaHHBIX. JlUcepcHss M CTaHJAPTHOE OTKIIOHEHUE YHUCIIOBBIX
HabopoB. /lnarpamMma paccenBaHusl.

DneMeHTapHbIe COOBITHS cay4aiiHoro onbiTa. Caydalinbie cOOBITHS. BeposTHOCTH COOBITHI.
OnbITHl ¢ PaBHOBO3MOXKHBIMU 3JI€MEHTapHBIMU COOBITUsAMU. Ciydaiinblii BeIOOp. CBsI3b MEXIY
MaJIOBEPOSITHBIMU U TIPAKTHUECKHU JIOCTOBEPHBIMU COOBITHSIMH B IPUPOJIE, OOIIECTBE U HAYKE.

JepeBo. CBoiicTBa I€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYLIECTBOBAHNUE BUCSYEH BEPILMHBI,
CBSI3b MEX/Y YHMCIJIOM BEPIIMH U ynciaoM p&oep. [IpaBuiio ymHOkeHus. Pemenne 3a1ad ¢ TOMOIIbIO
rpagos.

[TpotuBononoxkHBIE cOObITHA. narpamma Ditnepa. OO0beinHEHHE U TIepeceueHre COObITUH.
HecoBmecTHble coObiTus. @opMyna CloKeHHsT BEpOATHOCTEH. YcioBHas BeposTHOCTH. [IpaBuio
ymHOeHus1. HesaBucumeie coObiTus. [lpeacraBienne skciepuMenTa B BUJE AepeBa. Penenue 3agau
Ha HaXO0’KJIEHUE BEPOSATHOCTEN C MOMOILBIO IEPEBA CIy4allHOrO SKCIIEPUMEHTA, AMarpamMmm Jiliiepa.

9 kaace

[IpencraBnenue AaHHBIX B BUJAE TaONMIL, AUArpamm, rpaduKoB, WHTEPHpPETAIHs JaHHBIX.
UYreHue 1 MOCTPOCHUE TAONIHUL, TUarpaMM, rpa(uKoB MO peaTbHbIM JaHHBIM.

[TepectanoBku u (akropuan. Coueranusst U uucio couetanuid. Tpeyronpauk Ilackans.
Pemenue 3a1a4 ¢ ncnosib30BaHNEM KOMOMHATOPUKH.



['eomerpuueckas BeposSTHOCTh. CiyyailHbI BBIOOpP TOUKHM M3 (UTyphl HA IUIOCKOCTH, U3
OTpEe3Ka U U3 yTH OKPY>KHOCTH.

Hcneitanne. Yenex u Heynada. Cepust ucnblTaHU# 10 niepBoro ycnexa. Cepusi MCTIBITAaHUN
Bepuymnmu. BepositHOoCcTH cOObITHI B cepur ncTbITaHUN bepHym.

CnyualiHas BenMYMHAa M paclpeiesieHue BeposTHOCTEH. Martemaruueckoe OXKHIaHUE U
qucnepcus. IIpumepsl MareMaTM4ecKoro OKHIAHUS KaK TEOPETUYECKOIO CPEAHEr0 3HA4YCHMS
BEJIMYUHBI. MaTreMaTu4ecKkoe OXUIAHUE U JUCHEPCHUS CIIyYalHOM BEIMYMHBI «YMCIIO YCIIEXOB B
CepUM UCHBITAaHUN bepHymum.

[TonsiTue o 3aKoHe OONMBIIMX YKcenl. M3MepeHne BepoATHOCTEH ¢ MOMOILBIO YacToT. Poib u
3HAaYEHHUE 3aKOHA OOJIBIITNX YHCEI B IPUPOJIE M OOIIECTBE.

IInanupyembie pe3yJbTaThl 0OCBOCHHS padoyeii mporpaMmmel Kypca (1o rogam
00yueHus )

ITpenMeTHBIE pe3ybTaThl OCBOECHUS Kypca «BeposTHOCTh U CTaTUCTHKa» B 7—9 Kiaccax
XapaKTEePU3YIOTCS CIEAYIOIUMU YMEHUSMHU.

7 knace

. YuraTh uH(OpPMAIIHIO, TPEICTABICHHYIO B Ta0IMIIAX, HA TUarpaMMax; MpeICTaBIsATh
JaHHBIE B BUJAE TAONUIl, CTPOUTH AMATPAMMBI (CTOJIOMKOBBIC (CTOJIOYATBIE) M KPYTOBBIE) TIO
MAacCUBaM 3HAYECHUHU.

. OnuceiBaTh U MHTEPIPETUPOBATH PEaIbHBIE YHCIOBBIE JaHHbIE, IPECTABICHHBIE B
TabIuIax, Ha AUarpammax, rpadukax.

. Hcnonp30BaTh 11 ONMCAHUS JAHHBIX CTaTUCTHUYECKHE XapaKTEPUCTUKU: CpEIHEE
apupMeTHYeCKOe, MeIMaHa, HauOoJbIllee U HAUMEHbIIEe 3HAYCHHUs, pa3Max.

o HmeTs nipeAcTaBieHre O CIIy4aiHOW M3MEHYMBOCTH Ha MpHUMEpax LeH, (PU3NIECKUX
BEJINYUH, AHTPOIIOMETPUUECKUX JaHHBIX; UMETh IIPEICTABICHUE O CTATUCTUYECKOU YCTOMYUBOCTH.

8 kaace

. W3BnekaTh U mpeoOpa3zoBbIBaTh MH(OPMAIHMIO, NPEACTABICHHYIO B BUAE TaOJMIL,
Jrarpamm, rpaukoB; MPEACTaBIATh JaHHBIC B BUAE TaOIMII, AUarpamMm, TpauKoB.

J OnuchIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKHX MTOKa3aTeNeil: CpeTHIX 3HAUCHUH U
Mep paccenBaHuA (pa3Max, AUCIEPCUs U CTaHIAPTHOE OTKIIOHEHHE).

J HaxonuTh 4acTOTHl YMCIOBBIX 3HAUYEHUH M YacTOTHI COOBITUH, B TOM 4YHUCIE IO
pe3yJbTaTaM U3MEpPEeHU U HaOII0ICHHIA.

o HaxonuTh BEpOSTHOCTH CIIy4allHBIX COOBITMH B OMBITaX, 3Has BEPOATHOCTH
3JIEMEHTAPHBIX COOBITUI, B TOM YMCIIE B OMBITAX C PABHOBO3MO>KHBIMU JIEMEHTAPHBIMHU COOBITHSIMH.

J Hcnonb3oBatek rpaduyeckue MOJENU: JIEPEBO  CIY4YalHOTO  HKCHEPUMEHTa,
JMarpaMMBbl Diiepa, YucaoBas npsMasi.

J OnepupoBaTh MOHATHAMU: MHOKECTBO, ITOJMHOECTBO; BBIMOJHATH ONEpaIMy HaJ
MHOXECTBaMHU: OOBEIUHEHUE, IEPECEUCHUE, JIOTOJIHEHHUE; IMEPEYUCIATh 3JIEMEHThl MHOXKECTB;
MPUMEHSTH CBOMCTBa MHOXECTB.

J Hcnonb30Bathk rpadguueckoe NpeACcTaBICHUE MHOXKECTB U CBA3CH MEXy HUMH IS
OIMCaHMA MPOLIECCOB M SBJICHUN, B TOM YHCIIE NP PEILICHUH 33724 U3 APYTHX Y4eOHBIX NPEIMETOB

1 KYpCOB.
9 kjaacce
° W3BnekaTh W TpeoOpa3oBbIBaTh HH(GOpPMAIMIO, TPEACTABICHHYIO B Pa3IHYHBIX

MCTOYHMKAX B BUJE TAOJIHUL, AMAarpamMM, Tpa(uKOB; IPEICTABIATh JaHHbIEC B BUIE TAOJUI], IUArPaMM,
rpaduKoB.



J Pemrate 3a1aun opraHM30BaHHBIM 11epeOOPOM BapUAHTOB, @ TAKXKE C UCIOIH30BAHUEM

KOMOWHATOPHBIX MPABUI U METOJIOB.

® Hcnonp30BaTh onucaTeabHbIE XapaKTCPUCTUKHU [JII MACCUBOB YUCJIOBBIX NAHHBIX, B

TOM YHUCJIC CPCAHUC 3HAUCHUS U MCPBI paCCCUBAHU.

® HaXOI[I/ITB YacTOTHl 3HAYCHUM M YaCTOTHI CO6BITI/I$I, B TOM 4YHCJIC IMOJIB3YsCh

pe3yJbTaTaMy MPOBEAEHHBIX U3MEPEHUH U HAOIIOICHUH.

o HaxonuTh BepoOATHOCTH CIy4YalHBIX COOBITHI B M3YYECHHBIX ONBITaX, B TOM YHCIIE B

OIlbITaX C PABHOBO3MOKHLIMU 3JICMCHTAPHBIMU CO6I>ITI/ISIMI/I, B CCpUAX HUCIBITAaHUN A0 MCpBOro

yCIexa, B CepUsaX UCIbITaHUN bepHyiu.

o NMmets npeacrasieHue o Clly4aiiHOW BEJIMYUHE U O PaCIpEACIICHUHA BEPOSTHOCTEN.

L4 HmMmeTh NpeaACTaBJICHUC O 3aKOHC OOJIBIINX YHCET KaK O MIpOABJICHUA

3aKOHOMEPHOCTHU B CITy4aifHON H3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U

o01ecTBe.

TemaTn4yeckoe NuIaHNpPoBaHue y4eOHOro Kypca (1o rogaM o0y4eHust)
7 kaacc (34 yaca)

AaHHBIX (7 4)

JIAHHBIX B TA0IUIIAX.
IIpaxTrueckue
BBIYHMCIICHHS 10

MpEeACTaBICHUS] CTATUCTUYE-
CKHMX JaHHBIX U YHUCJIOBBIX
MAaCCHUBOB C IIOMOIILIO TaOJIUI]

JIeKTPOHHbIE
Ha3zBanmue OcHOBHOE OcCHOBHBIE BHbI P

(uudgposrbie)

pasjiena (TeMbl) | cogepkaHHe pa3aesia AeATe1bHOCTH
o0pa3oBaTe/ibHbIE
(4MCJ10 YacoB) (Tembl) o0yuarwmuxcs
pecypcesbl
IIpeacrasienue [IpencraBnenue OcBanBaTh coCcoObI Maremaruka.

BepostHoCTh 1
CTaTUCTUKA, 7
knacc, DI'AOY

Menanana 4uCIOBOIrO
Habopa. YcToii-
YHUBOCTb MEJIHAHBI.

LIEHTpA), B TOM YHCJIE CpeaHEe
apupMeTHIeCcKoe, MeTUaHA.
OnucpIBaTh CTAaTUCTUYECKHE

Ta0JIUYHBIM JTAHHBIM. U IMarpaMm C JITO «Axkanemus
W3Bneuenue u UCTIOJIb30BAaHUEM aKTyalbHBIX | MUHIPOCBEUICHUS
MHTEpIpeTalus Y B&KHBIX JJAHHBIX Poccuny»
TaOJMYHBIX JAaHHBIX. | (ZIemorpaduyeckue JaHHbBIE,
[TpakTuueckas pabora IIPOU3BOJICTBO
«Ta0muie. MIPOMBIIIUIEHHOMN U CEJIBCKOXO0-
I'padpuueckoe 3SIMCTBEHHOM IIPOLYKLUH,
NpeCTaBICHUE 1aH- | OOIIECTBEHHbIC U MPUPOIHBIC
HBIX B BUJIC SIBIICHHUS).
KPYTOBBIX, cTONIONKO- | M3y4yaTh MeToAbI pabOTHI C
BBIX (CTONOYATHIX) | TAOMMYHBIMU U TpadUUECKUMHU
nuarpamMM. UteHue 1 | TpeACTaBICHUSMH JTAHHBIX C
IIOCTPOEHNE MOMOILBIO ITU(PPOBBIX
nuarpaMmm. [Ipumepsr pecypcoB B Xxoze
aeMorpapuuecKux NPaKTUYECKUX padoT
JarpamMmm.
[TpakTuyeckas pabora
«Jluarpammb»
OnucarenbHast | YucioBbie HAOOPHI. OcBanBaTh NOHATHA: Marematuka.
craTucTuka (8 Cpennee apud- YHCIIOBOM HAOOP, Mepa IeH- BepostHoCTh 1
q) METHUYECKOE. TpaJIbHOM TeHJEHINH (Mepa CTaTUCTHUKA, 7

knacc, DI'AOY
JITO «Axkanemus




[TpakTryeckas paboTa | JaHHBIE C TIOMOUIBIO CpeiHEro | MHHIIPOCBEIIEHUS
«CpenHue 3Ha4CHU. apru(METHUECKOro U Poccum»
Haubonbiee u MeauaHsl. Pemars 3agaun.
HavMeHbllee 3Haue- | M3y4aTh CBOMCTBA CPEIHHUX,
HUS YUCIIOBOTO B TOM UYHCJIE C IOMOUIbIO
Habopa. Pazmax U(PPOBBIX PECYPCOB, B XOI€
MPAKTUYECKUX PadoT.
OcBauBaTh NOHATHSA:
HauOoJIbIIIee U HAUMEHbIIIEE
3HAYEHMS YHUCIOBOI'O MacCHBa,
pa3mMax.
Pemath 3a1aum Ha BEIOOD
crioco0a OnKMCcaHus TaHHBIX B
COOTBETCTBUU C IIPUPOAOH
JAHHBIX U LEISIMU
UCCIIEIOBaHUS
Cayuaiinas Crnyualinas OcBauBaThb NOHATHS: Maremaruxka.
H3MEHYHUBOCTH U3MEHUYUBOCTD 4acTOTa 3HAYEHUI B MacCCUBE BepostHOCT M
(64) (mpumepsr). Yacrora JIAaHHBIX, TPYIIIUPOBKA CTaTUCTHUKA, 7
3HA4YCHUI B MaCCUBE JAHHBIX, TUCTOIPaMMa. kiacc, PDI'AOY
JAHHBIX. CTpouTh 1 AHAJIN3UPOBATH JITO «Axkanemus
I'pynmnuposka. TUCTOrpaMMBbI, NOAOHPATH MuHnpocseneHus
I'ucrorpammel. MOAXOISIIUH 11ar Poccuny»
[TpakTuueckas pabora IPYHNIIUPOBKH.
«CnyyvaiiHast OcBauBath rpapuueckue
MU3MEHUYUBOCTbH) IIPEICTABICHMSI PAa3HbIX BUJIOB
CIIy4ailHOM U3MEHYUBOCTH, B
TOM YHCJIE C IOMOIIBIO
U(POBBIX PECYPCOB, B X0/
NPaKTUYECKON paboThI
Beenenue B I'pad, Bepumuna, OcBauBaTh NOHATHSA: Tpad, Maremaruxka.
TeOpHI0 rpaoB pebpo. IIpencras- BepiuHa rpaga, pedpo rpada, BepostHOoCTh M
(4 4) JIEHHE 3aJ]a4U C CTerneHb (BaJl€HTHOCTh CTaTUCTHUKA, 7

MOMOIIIBI0 Tpada.
Crenenb
(BaJIEHTHOCTb)
BepLIUHBL. Yucio
pEbep u cymmapHas
CTETeHb BEPIIUH.
Iens n nuxi. Iyt B
rpade.
IIpencrasnenue o
CBSI3HOCTH rpada.
O6xox rpada
(oli7IepOB MYTh).
[IpencraBnenue 06
OPUEHTUPOBAHHBIX

BEPUINHBI), LEMb U IUKIL
OcBauBaThb NOHATHSA: IYTh B
rpade, 5iIepoB MyTh, 00X0.1
rpacda, OpueHTUPOBAHHBII
rpad.

Pemate 3a1a4m Ha IOUCK
CYMMBI CTEIICHEU BEPIIUH
rpaga, Ha TOUCK 00X0/1a
rpada, Ha TIOUCK ITyTeH B
OpPUEHTUPOBAHHBIX Ipadax.
OcBauBaTh crocoobl
MPECTaBICHUS 3aa4 U3 Kyp-
ca anredpsl, TEOMETPHUH,
TEOPUH BEPOATHOCTEH, APYIUX

knacc, DI'AOY
JITO «Axkanemus
MuHnpocBeLEeHNs
Poccuny»




rpadax

COOTBETCTBUS) HA IPUMEPAX

HPEAMETOB C HOMOIIbIO
rpa¢oB (KapThl, CXEMBI,
NIEKTPUYECKUE LIETIH,
(GyHKIOHATIbHBIE

Maremaruka.

BeposiTHOCTB U
4acToTa

CJIy4ailHOT 0

coObITHs (4 1)

cilydaifHoe COOBITHE.

Posp ManoBeposTHBIX

CiyyaliHblil OIIBIT U

BepositHOoCTh M
4acToTa COOBITHS.

CJIy4alHBIN OIBIT U CIIyYau-
HOE COOBITHE, MAJIOBEPOSITHOE
U IIPaKTHUYECKU JOCTOBEPHOE

OcBauBaTh MOHATHA:

coObITHE.

BepostHOCTD M
CTaTUCTUKA, 7
knacc, DI'AOY
JITO «Axkanemus

KOHTPOJIb (5 4)

nanubeix. Omnuca-
TeNbHas CTaTUCTHUKA.
BeposiTHOCTB
CIIy4yallHOTO COOBITHUS

U NIPAKTUYECKU H3y4yaTh 3Ha4UMOCTh MuHnpocseneHus
JIOCTOBEPHBIX COOBI- MaJIOBEPOSITHBIX COOBITHIA B Poccum»
TUH B IPUPOJIE U B IpUpOAE U OOIIECTBE HA
oOmectBe. MoHeTa M | BaXXKHBIX IPUMEpPAX (aBapuH,
urpajiabHasi KOCTb B HECYACTHBIE CIy4au, 3allluTa
Teopun NEepCOHAIBHON HH(pOpMAIHH,
BEPOSATHOCTEM. repeaayda JaHHBIX).
[TpakTuyeckas padora | M3ydyaTh posib KIACCHYECKUX
«Yacrota BelaieHUs BEPOSITHOCTHBIX MOJEIEH
opia» (MOHeTa, UrpanpHas KOCTh) B
TEOPUH BEPOATHOCTEH.
Ha0aronaTs n u3y4arts
94acTOTy COOBITUH B MMPOCTHIX
HKCIIEPUMEHTAX, B TOM UHUCIIE
C TIOMOUIBIO HU(POBBIX
peECypcoB, B X0
NPaKTUYECKON paboThI
O0o00menue, ITpencraBnenue IToBTOpPSATH H3yUeHHOE U Marematuka.

BBICTPaMBATh CUCTEMY
3HAHUH.
Pemats 3agaum Ha
MIPEACTABICHUE U ONIUCAHUE

JITO «Axkanemus

BepostHOCTB M

CTaTUCTHKA, 7
knacc, DI'AOY

JTAHHBIX C TOMOILbIO MuHnpocBenieHus
M3YUYEHHBIX XapaKTEPUCTHK. Poccumn»
O0cy:xaaTh npuMepsbl
ClTy4aitHBIX COOBITHI, MaJIo-
BEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CIIy4alHBIX
COOBITHI, UX POJI B IPUPOJIE
Y )KU3HU YEJIOBEKa
8 kuaacc (34 yaca)
Ha3Banue OcHoBHOE OcHOBHBIE BH/IbI DJIeKTPOHHbIE
pa3aeJia (TeMbl) | CoAep:KaHUe pa3jeia JeATEeJIbHOCTH (uu¢possbie)
(4ucy10 4acoB) (TembI) o0yuarwmuxcs o0pa3oBaTe/bHbIE




pecypcebl

MoBTopenue IIpeacTaBicHue IHoBTOPATH U3YyUEHHOE U Maremaruxka.
Kypca NaHHBIX. OmHca- BbICTPANBATh CUCTEMY BepositHOCTh M
7 kaacca TeJIbHAs CTaTHCTUKA. SHAHUH. CTaTHCTHKA, 8
(4 u) Cityuaitnas Pemarp 3a1a4u Ha kinacc, ®I'AOY
H3MEHIMBOCTD. MIPEJACTABICHUE U ONTUCAHUE IO «Akanemus
Cpe/iHUE YHCIOBOrO JTAHHBIX C TOMOILbIO MuHnnpocBeuieHus
HaGopa. M3YUYEHHBIX XapaKTEPUCTHK. Poccun»
Ciy4aiiHble COOBITHSI. Pemarts 3aaun Ha
BeposTHOCTH 1 MpeACTaBICHUE TPYNITUPOBAH-
YACTOTEL HBIX JJAHHBIX U OMIMCaHUE
Kraccrueckie CIIy4aiiHOM U3MEHYUBOCTH.
MOJIEIH TCOpHH Pemars 3a1a4u Ha
BEOATHOCTEI: ONpeIeTICHUE YacCTOThI
MOHeTa U HrpajibHast CITy9aiHBIX COOBITHIA,
KOCTE 00Cy’XJIeHUE IPUMEPOB
CITy4JaiHBIX COOBITH,
MaJIOBEPOSITHBIX U
MPaKTUYECKH JIOCTOBEPHBIX
CIly4aiiHBIX COOBITUH, UX POJIH
B MIPUPOJIE U KU3HU YEIOBEKA
OnuecarebHas OTKIIOHEHHSL. OcBanBaTb NOHATHUS: Maremaruxka.
CTATHCTHKA. JlucTepCHs YHCII0BO- JIMCTIEPCUs U CTAaHAApPTHOE BepositHOCTh M
PaccenBanie ro HaGopa. OTKJIOHEHHE, UCTIOIb30BATh CTaTUCTHUKA, 8§
nanHbIX (4 1) CraHzapTHOe 3TU XapaKTEPUCTUKU JJISI kiacc, PI'AOY
OTKIIOHCHUE ONMCaHMs pacCeuBaHUs IO «Akanemus
YUCIOBOrO HAGOpa. JTAHHBIX. MuHnnpocBeuieHus
JluarpamMmsl BoiaBuraTs runote3nl o0 Poccuny»
pacceuBaHus OTCYTCTBHUM WJIA HATTMUUHU
CBSI3U 110 IMarpaMmmam
pacceuBaHusl.
Crpoutb 1uarpaMMbl
paccerBaHus MO0 UMEIOITUMCS
JTAHHBIM, B TOM YHUCJIE C
MOMOIIIbIO KOMITBIOTEPA
MHO0XeCTBO, OcBanBaTh MOHATHS: Maremaruka.

MHuoxectBa (4

)

moaMHOXkKecTBO. Ome-
paruu Haj
MHOY>KECTBAMH:
00BeINHEHNE,
nepeceueHue,
JIOIIOJTHCHUE,
CaolicTBa onepanuii
HaJ{ MHOKECTBAMU:
MePEeMECTUTENHHOE,
coYeTaTeIbLHOE,
pacrpeneuTebHOE,

MHO>KECTBO, DJIEMEHT MHOKe-
CTBa, MOAMHOXKECTBO.
BoInoJiHATH onepannu Haj
MHOXKECTBAMU: 00hEeINHEHHE,
MEPECEUCHUE, JOMOJHECHUE.
Hcnoan3oBaTh CBOMCTBA:
[EPEMECTUTEIBHOE, CO-
yeTaTesIbHOE,
pacnpenenuTesbHoE,
BKItoucHUs. cnmoib30BaTh
rpaduueckoe mpeacTaBIeHUE

BepostHoCTh 1
CTaTHCTHKA, 8
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»




BKJIFOUCHUA.
I'padpuueckoe
MMpeaACTaBJICHUC MHO-

MHOXECTB IIPU ONMUCAHUU
peabHBIX IIPOLIECCOB U SB-
JICHUH, IIPYU PELICHUU 3a]1a4 U3

KECTB JIPYTUX Y4eOHBIX MPEIMETOB U
KypCOB
BeposiTHOCTD DieMeHTapHbIe OcBauBaTh MOHATHS: MaremaTtuka.
ciyuaiinoro cobbiTHst. Cityyaiimpie | 1EMEHTapHOE coObITHE, CITy- BepostHOCT M
cobbrTHs (6 1) COBLITHSL YaifHOe COOBITHE KaK CTaTHCTHKA, 8
BIaronpusTCTBYIO- COBOKYITHOCTb OJIarONpHsIT- kiacc, PI'AOY
LLME BIIeMEHTApHbIE CTBYIOLIUX 3JIEMEHTAPHBIX IO «Akanemus
cobbrtust. Bepo- COOBITHI, PABHOBO3MOXKHBIE | MUHIIPOCBEIICHUS
STHOCTH COBLITHIL. AJIEMEHTAPHBIE COOBITHSI. Poccumy»
OIIBITEI ¢ PABHO- Pemarts 3agaum na
BO3MOKHBIMU BBIUHCJICHHE BEPOSITHOCTEH
ape | COOBITHI IO BEPOATHOCTSIM
MEHTAPHBIMHU HIIEMEHTAPHBIX COOBITHI
COOBITHSIML CIIy4aifHOTO OTIBITA.
CiyyaiiHblit BBIOOD. Pemarts 3aaun Ha
TpakTuieckas pabora | BBIYUCICHUE BEPOSTHOCTEH
«OTILITEL C COOBITHY B OTIBITaX C
PaBHOBO3MOKHBIMH PaBHOBOSMOKHBIMU
SeMEHTapHBIMHU DJIEMEHTAPHBIMU COOBITUSIMH,
COBBITHSMID B TOM YHUCJIE€ C TTOMOIIBIO KOM-
meIOTEpA.
IIpoBoauTh M M3y4aTh
ONBITHI C PABHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITUSIMU
(c UCTIoIb30BaHUEM MOHET,
UTPATBHBIX KOCTEH, IPYTUX
MoJiesiel) B Xo/1e
NPaKTUYECKOH paboThI
BBeeHue B Jlepeso. CroiicTsa OcBauBaTh MOHATHS: JCPEBO Marematuka.
Teopuio rpadon flepeBa; elIH- Kak rpad 0e3 uKIa, BUCSYAS BepostTHOCTE M
(4 u) CTBEHHOCTB MyTH, BEpUIMHA (JIUCT), BETBb CTaTUCTHUKA, 8§

CYILLIECTBOBAHHE
BHUCSIYEH BEPIIUHBI,
CBA3b MEXY YUCIIOM
BEPIIMH U YUCIIOM
pédep. IpaBuio
YMHOXEHUS

JiepeBa, Iy Th B IEPEBE,
JUaMeTp JepeBa.
H3yuarts cBoiicTBa nepeBa:
CyLIECTBOBaHUE BUCSYEN
BEPILNHBI, €JUHCTBEHHOCTh
IIyTH MEXAY ABYMS
BEPIIMHAMH, CBSI3b MEKIY
YKCJIOM BEPLIMH U YUCIIOM
péoep.

Pemare 3a1a4M Ha IIOUCK U
[IEPEUMCIICHHE ITyTEH B
JepeBe, ONPECIICHUE Yncia
BEpILIMH WK pEGEp B IepeBe,

knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»




00x01 OMHApPHOTO J1epeBa, B
TOM YHUCIIE C TPUMEHEHUEM
npaBUia YMHOKEHHS

Cayuaiinbie
coObITHs (8 1)

[IpoTuBoONnOIOKHOE
coOsiTHe. J{narpamma
Dlinepa.
O6benunenue u
[epeceYcHue
coObITHil. HecoBmecT-
HBIE COOBITHSI.
dopmyJia CIOKEHUS
BEPOSITHOCTEH.
[IpaBuiio yMHOXKeHUs
BEPOSITHOCTEH.
YcnoBHas Bepo-
SITHOCTb.
HesaBucumele
COOBITHSIL.
IIpencrasnenue
CIIy4ailHOT O JKCIIe-
pUMEHTA B BUJIE
nepeBa

OcBauBaTh NOHATHSA:
B3aMMHO ITPOTHBOIOJIOKHBIE
COOBITHS, OTIEpAIIUU HAJl
COOBITHSIMH, 00bEIUHECHHUE U
nepeceyeHune COObITHH,
nuarpamma Jiiepa
(Onnepa—BeHnHa),
COBMECTHBIE U HECOBMECTHBIE
COOBITHSI.

H3yuyats TEeOpeMBbl O
BEPOSATHOCTH OO0BEIMHCHHUS
JBYX coObITHH (POpMYIIBI
CJIOKEHMSI BEPOSITHOCTEN ).
PemaTthb 3aga4u, B TOM 4HCJIC
TEKCTOBBIC 3324l Ha
OIIpEJIEIICHUE BEPOSITHOCTEU
00BbETMHEHNUS U TIEPECEUCHUS
COOBITHIT ¢ TOMOILBIO
YHUCJIOBOU IIPSIMOM, Harpamm
Diinepa, HOpMyJIbl CIIOKEHUS
BEPOSITHOCTEH.
OcBauBaThb NOHATHS:
MIPaBUJIO0 YMHOKEHHSI BEPO-
ATHOCTEH, yCIIOBHAs
BEPOATHOCTb, HE3aBUCUMBbIE
COOBITHS JIEPEBO CIYYaiHOTO
OTIBITA.

H3yuarts cBoiicTBa
(ompenenenus) HE3aBUCUMBIX
COOBITHI.

Pemats 3agaum Ha
OIIpesieNICHUE U
UCTIOJIb30BaHUE HE3aBUCUMBIX
COOBITHI.

Pemate 3a1a4m Ha IOUCK
BEPOATHOCTEM, B TOM YUCJIE
YCIIOBHBIX, C UCIIOJIb30BAHUEM
JiepeBa CIIy4aliHOTO OIbITa

Marematuka.
BepostHOCTB M
CTaTHCTHKA, 8
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

O0o00menue,
KOHTPOJIb (4 1)

IIpencrasnenue
nanubeix. Omnuca-
TEJIbHAs CTAaTUCTHKA.
I'padsl. BepositHocTh

CIIy9aifHOTO COOBITHSI.

DIIEMEHTHI

IHoBTOPATH U3y4YEeHHOE U
BbICTPAMBATh CUCTEMY
3HAHUH.

Pemats 3agauu Ha
MIPEACTABICHUE U ONIUCAHUE
JAaHHBIX C IIOMOIIBIO

MaremaTuka.
BepostHOCTB M
CTaTHCTHKA, 8
knacc, DI'AOY
JITO «Axkanemus




KOMOWHATOPUKH U3YYEHHBIX XapaKTEPUCTHUK.

PemiaTtn 3agauu ¢
pUMEHEeHHEM TpadoB.
Pemats 3agaum Ha

MuHnpocseneHus
Poccun»

HAXO0XJICHUE BEPOSATHOCTH
CIIy4aifHOTO COOBITHUS TIO

BEPOSITHOCTSIM JIEMEHTAPHBIX
COOBITHIi, B TOM YHUCJIC B

OTIBITaX C PABHOBO3MOKHBIMU

SJICMCHTApHBIMU COOBITHUSIMU.

Pemats 3agaum Ha
HAaXO0XJIEHUE BEPOSITHOCTEN

COOBITHI, B TOM YHCIIE
HE3aBHCHUMBIX, C
UCTIOJIb30BaHUEM
rpadUuecKuX MpeacTaBIeHUN
Y JIEpEBA CIIyYalHOIO OIIBITA.
Pemats 3agaum Ha
MePEeYUCIICHNe KOMOMHAIINN
(uucna mepecTaHOBOK, YMCTa
COYETaHWI), Ha HAXO0XKICHUE
BEPOSITHOCTEHN COOBITHI C
MIPUMEHEHHEM
KOMOWHATOPHKH, B TOM YHUCIIE

C UCITIOJIb30BaHHEM

TpeyrosubHuKa [lackans

00BbETMHEHNUS U TIEPECEUCHUS

9 kaacc (34 yaca)

Ha3Baumue
pasnea (TemMbl)
(4HCJ10 YacoB)

OcHoBHOE
coJep:KaHue
pasaea (TemMbl)

OcCHOBHBIE BHbI
JeATEJIbHOCTH
o0yuarwmuxcs

JIEKTPOHHBIE
(uudgposrbie)

o0pa3oBaTe/ibHbIE

pecypcesbl

IloBTOpPEHME

Kypca
8 kiacca

(419)

IIpencrasieHue
nmaHabx. Onuca-

TCJIbHAsA CTAaTHUCTHUKA.

Oneparnuu Haj
COOBITUSAMU.
HezaBucumocts

COOBITUI

rpaduuecKuX MpeacTaBICHUN

IHoBTOPATH U3y4YEHHOE U
BBICTPAMBATh CUCTEMY
3HAHUU.

Pemats 3agaum Ha
MPEICTABICHUE U ONUCAHUE
JTAHHBIX.

Pemats 3agaum Ha
HAaXO0XJIEHUE BEPOSITHOCTEN
00BbETMHEHNUS U TIEPECEUCHUS
COOBITHI, B TOM YHCIIE

HE3aBUCUMBIX, C

HUCIIOJIB30BaHUEM

Marematuka.
BepostHOCTB M
CTaTHCTHKa, 9
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»




Y JIEPEBA CIIyYaHOIO OIIBITA.
Pemats 3agauu Ha
MePEeYUCIICHNe KOMOMHAIINN
(uucna mepecTaHOBOK, YMCTa
COYETaHWI), Ha HAXO0XKICHUE
BEPOSATHOCTEH COOBITHIA C
MIPUMEHEHUEM
KOMOWHATOPHKH, B TOM YHUCIIE
C UCIOJIb30BaHUEM
TpeyrosbHuKa [lackans

Bepnynnu (6 1)

J1eMeHThI KoM6HHATOPHOE OcBauBaThb NOHATHSA: Marematuka.
KOMGMHATOPHKH | PABIIIO YMHOKEHHS. KOMOWHATOPHOE MTPABHUIIO BepostHOoCTh M
(4 1) TTepecTaHOBKH. YMHOKEHUS, YIOpsJ0UEHHAs CTaTHCTHKA, 9
dakTopHar. napa, Tpoiika 00bEKTOB, knacc, DI'AOY
O —— NepecTaHoBKa, (pakTopual IO «Akanemus
COYETAHMIL 4KCcila, COYETaHNE, YNCIIO0 MuHnpocsenieHus
TpeyroibHIK COYETaHUU, TPEYTOJIbBHUK Poccun»
[Tackans. [TpakTuue- [Mackans.
ckast pabota Pemars 3a1aum Ha
«Bbruncienne HEPCINCICHNC
BepOsITHOCTEi! ¢ YHOPSA0YEHHBIX I1ap, TPOEK,
HCIIONB30BAHIEM [IEPEUNCIIEHUE NIEPECTAHOBOK
KOMOMHATOPHBIX Y COYETAHUN IEMEHTOB
dyHKumit pa3IMYHBIX MHOKECTB.
IIEKTPOHHBIX Pemars 3a1aum Ha
TaGIIAID IPUMEHEHNE YHcila COYETAaHUN
B anreOpe (CokpaléHHoe
yMHOXXeHHue, 0nHoM Hpro-
TOHA).
Pemats, npumMeHss
KOMOWHATOPHUKY, 3a/1a41 Ha
BBIYHCIICHUE BEPOSITHOCTEN, B
TOM YHCJIE C IOMOIIBIO
AIIEKTPOHHBIX TAOJHIL B XOI€
NPaKTUYECKON paboThI
I'eomeTpuueckas I'eomerpuueckas OcBauBaTh NOHATHE Maremaruxka.
BEpPOSTHOCTD (4 BEpOSTHOCTD. Ciy- reOMEeTPUYECKON BepostHoCTh 1
q) YaliHBINA BEIOOP BeposaTHOCTH. PemaTn CTaTHCTHKA, 9
TOYKHU U3 (PUTYpHI HA 3aJa4H HA HAXOXKJICHHUE kiacc, PI'AOY
IIOCKOCTH, U3 BEPOATHOCTEH B OIBITAX, JITO «Axkanemus
oTpe3Ka, U3 Iyru MPECTaBUMBIX KaK BBIOOD MuHnpocBenieHus
OKPYHOCTHU TOYEK U3 MHOTOYTOJIbHUKA, Poccum»
Kpyra, OTpe3Ka WIH JyTu
OKPYHOCTH, YHCIIOBOI'O
IPOMEXYTKA
HcnbiTanus Hcnbrtanue. Ycnex u OcBauBaThb NOHATHS: Maremaruxka.

Heynava. Cepust

HCIIBITAHUC, SJICMCHTAPHOC

BepositHoCTh 1




HUCHOBITAHUU 10
IIEPBOIO ycCIrexa.
UcneiTanus
bepuymn.
BepostHocTn
COOBITHI B cepuu
WCTIBITAHUI
bepuymn.
[IpakTrueckas
pabota «VcnbiTanus

C

C

bepuymm»

coObITHE B HCIIBITAaHUH (yCTIeX

IIEPBOrO ycnexa (Heyaaun),

cepuu ucnblTanuii bepnyium,
Ha HaXOXKJEHUE BEPOSITHOCTH

Y Hey/aua), cepust
UCIIBITAaHUH, HACTYILJICHUE

epus UCIBITAaHUM bepHyiu.
Pemats 3agaum Ha
HAaXO0XJIEHUE BEPOSITHOCTEN
OOBITHI B CEpUU UCTIBITAHUI
J10 IIEpBOro ycIexa, B TOM
YUCJIE C IPUMEHEHUEM
(bopMyIIBI CYMMBI T€0-
METPUUYECKON ITPOTPECCHH.
Pemats 3agaum Ha
HAaXO0XJIEHUE BEPOSITHOCTEN
AIIEMEHTAPHBIX COOBITHII B

ONPEACIIEHHOTO YuCia
YCIIEXOB B CEpUM UCIIBITAHUN
bepuymm. M3yyarts B xo1€
NPaKTHYeCKoil padoThl, B
TOM YHCJIE C ITIOMOILBIO
U(PPOBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B
cepuu ucnblTanuii beprysum

CTaTHCTHKA, 9
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

Cayuaiinas
BeJMunHa (6 1)

Crnyualinas BelnMYMHA
U pacrpeneeHue
BEPOSITHOCTEH.
Maremarnueckoe
0’KHMJIaHUE U
JucIepcus
CIly4alHON
BennuuHsbl. [Ipumepsl
MaTE€MaTHYECKOIr0
OKUJAHMS KaK
TEOPETUYECKOr0
CPEIHETO 3HAYEHUs
BEJINYUHBI.
ITonsiTHE O 3aKOHE
OOJBIINX YUCE.
N3mepenue
BEPOSITHOCTEM C
IIOMOILBIO YaCTOT.
[Ipumenenue 3akoHa
OOJIBIINX YUCET

OcBOUTDL MOHATHSA:
cilyyaiiHas BeJIMYMHA, 3HaYe-
HUE CIIy4allHO! BEJIUYMHBI,
pacrpeziesieHue Bepo-
SITHOCTEH.
H3yuath n 00cyxaaTh
MpUMEPHI JTUCKPETHBIX U HE-
MIPEPBIBHBIX CIYYAHBIX
BEJIMYUH (POCT, BEC YEJIO BEKa,

YHCIICHHOCTh HACCIICHHUS,
JIpyTue U3MEHYMBBIC
BCJIIMYUHDI,
paccMaTpuBaBIIMECs B Kypce
CTaTUCTHUKH ), MOJICTTbHBIX
CIIy4yallHbIX BEJIMYUH, CBSI-
3aHHBIX CO CIy4YalHBIMU
ombITamMu (OpocaHre MOHETHI,
UTPAIBHON KOCTH, CO
CIly4aifHBIM BBIOOPOM H T. H.).
OcBauBaThb MOHATHS:
MaTeMaTUYECKOE OKHIaHHNC

Marematuka.
BepostHOCTB M
CTaTHCTHKA, 9
knacc, DI'AOY
JITO «Axkanemus
MuHnpocseneHus
Poccuny»

CIIy4allHOM BEJIMYMHBI KaK




Oo0o0menne,

O06cyk1aTh 3aKOH OOJBIINX

YCTOP'IHHBOCTI/I B U3MCHYUBBIX

OOJIBIINX YKCEI B IPUPOJIE U B

TEOPETUUECKOE CpeHee
3HaYEeHUE, JUCTIEPCUs
CIIy4allHOM BEJIMYMHBI KaK
aHAJIOT JUCIIEPCUN YHUCIIOBOIO

Habopa.
Pemats 3agaum Ha
BBIUHCIICHUE
MaTEMaTHYECKOTO OKUAAHUS
U JUCIIEPCUU TUCKPETHOU
CIIy4aiiHOM BEJIMYUHBI 110
3aJJaHHOMY pacIpe/ieICHHIO, B
TOM YHCJIE 3a/1a4, CBSI3aHHBIX
CO CTpPaxOBaHUEM H JIOTE-
pesmu.
3HaKOMHTBCS C
MaTEMaTHYECKUM OKUJaHUEM
U JUCIEPCUEN HEKOTOPBIX
pacIpeesieHHi, B TOM YUCIE
pacIpeesieHusl CIryYaiiHOU
BEJIMYHHBI «IHUCIIO YCIIEXOB) B
cepuu UcnblTaHui beprysum.
H3yuaTts yacToTy coOBITHS B
MOBTOPSIIOLINXCS CITy4aiHbIX
OIIBITAX KAK CIIy4alHYIO
BEJIMYUHY.
3HAKOMHTBLCSH C 3aKOHOM
Oonpnx uucen (B popme
bepnymm): npu 6onbIoM
YHCJIE OIBITOB YacTOTa
cOOBITHS OJIM3KA K €T0
BEPOSITHOCTH.
Pemats 3agaum Ha
U3MEPEHUE BEPOSTHOCTEN C
IIOMOILBIO YaCTOT.
O0cy:xkaaTh posb 3aKOHA
OO0JIBIINX YnCeNl B 000CHO-
BaHMU YaCTOTHOI'O METOJA

U3MEPEHHUSI BEPOATHOCTEH.

YHUCCII KaK IMPOsIBJICHUC

CTAaTUCTUYECKOM
SIBJIEHUSIX, POJIb 3aKOHA

KHN3HHU 4YCIO0BCKa

KOHTpPOJb (10 u)

IIpencrasieHue

IHoBTOPATH U3y4YEeHHOE U

BBICTPAUBATH CUCTEMY

Maremaruka.

BepostHoCcTh 1




nmaHabxX. Onuca- 3HAHUH. CTaTHCTHKA, 9

TeJIbHas CTaTUCTHKA. PemaTthb 3aga4u Ha knacc, DI'AOY
BepositHOoCTB MIPEJACTABICHUE U ONTUCAHUE IO «Akanemus
CIIy4aitHOT O JIAHHBIX. MuHnpocBeeHus
COOBITHS. DIIEMEHTHI PemaTthb 3aga4u Ha Poccum»
KOMOWHATOPHKHU. HAaXO0XJAEHUE BEPOSITHOCTEN
CrnyualiHble BeIH- COOBITHI, B TOM YHUCIIE B
YUHBI U OTBITaX C PABHOBO3MOXKHBIMU
pacnpeneeHus DJIEMEHTAPHBIMU COOBITUSIMH,

BEPOSITHOCTEH 0ObETUHEHUS U
repeceueHus: COOBITUH,
BBIYHUCIISITH BEPOATHOCTHU B
OIBITAX C CEPUAMHU Cllydaul-
HBIX UCTILITAHUN

Y4eb6HO MeToaMYeCKOe 0OOecnieueHHe 00pa30BaTeJIbHOI0 Mpouecca

O0s3aTesbHbIE MaTepPHAJIBI 1JIs1 YYCHHKA

1. Matemaruka. 5 xnacc: yueOHuk: B 2 yactax/ H. 5. Bunenkun, B.1. XKoxos, A. C.
UYecHokoB [u 1p.]. — Mocksa: [Ipocsenienue

2. Maremaruka. 6 xiacc: yueOHuk: B 2 yactsax/ H. 5. Bunenkun, B.W. XKoxos, A. C.
UYecHokoB [u 1p.]. — Mocksa: [Ipocsenienue

3. Maremaruka. Anre0pa: 7 kinacc: 6a30Bblii ypoBeHb: yueOHuk/ 0. H. Makapsrues, H. I'.
Munatok, K. 1. HemkoB u npyrue; nog pex. C. A. Tenskosckoro. — AO «31aTenscTBo
«IIpocsemeHue»

4. Marematuka. Anredpa: 8 kinacc: 6a30Bbiii ypoBeHb: yueOnuk/ FO. H. Makapserues, H. T'.
Munatok, K. 1. HemkoB u npyrue; nog pex. C. A. Tenskosckoro. — AO «31aTenscTBo
«IIpocsemenue»

5. Maremaruka. Anre0pa: 9 knacc: 6a30Bblii ypoBeHb: yueOHux/ 0. H. Makapsrues, H. I'.
Munarok, K. 1. Hemko u npyrue; nog pex. C. A. Tenskosckoro. — AO «31aTenscTBo
«IIpocsemeHue»

6. Maremaruka. 'eomerpusi: 7-9¢ knaccol: 0a30BbIit ypoBeHb: yueOHuk/ JI. C. AtanacsH, B.
®. bytysos, C. b. Kanomues u npyrue. — AO «3natensctBo «IIpocBemenue»

7. Matematuka. BeposTHOCTB M cTaTUCTHKA: 7 — 9¢ Kiacchl: 6a30BbI YPOBEHB: YICOHUK B 2
gactsax/ W. P. Beiconkuii, U. B. Slmenko; mox pex. U. B. Amenko. — AO «M3paTenbcTBo
«IIpocsemenue»

IIndpossie odpaszoBatenbHbie pecypesl U pecypesl cett MHTEPHET

1. Maremaruka, 5 kiace, DI'AOY ITIO «Axkagemusi MunnpocsenieHus: Poccumn

2. Maremaruka, 6 kinacc, DI'AOY IO «Axanemuss Munnpocsenienust Poccumn

3. Jlomamaue 3aganus. Marematuka. DIeKTpOHHBIA 00pa3oBaTeNnbHbIN pecypc» JomamntHue
3ananusi. OcHOBHOE oO1iee oOpa3oBanue. Matemarukay, 5-6 kinacc. AO «M3natenbcTBo
«IIpocsemeHue»

4. Tpenaxep «O6nako 3Hanui» Martematuka. 5 kinacc, OO0 «Duzukon Jlad»

5. Tpenaxep «Ob6nako 3HaHmi» Matemaruka. 6 knace, OO0 «®Duzukon JIab»

6. Kypc ypokos o matematuke, 5 kinacc, OOO «MHTEPIA»




7. Kypc BuzeoypokosB 1o maremaruke, 6 kiacc, OOO «MHTEPJIA»

8. Maremaruka. Anre6pa, 7 knacc, DI'AOY JI10 «Axagemus Munmnpocsemenus: Poccum»

9. Maremaruka. Anre6pa, 8 kinace, DI'AOY IO «Axkanemus Munmnpocsemenus: Poccum»

10. Matemaruka. Anredpa, 9 kinacc, DI'AOY IO «Axanemuss MUHIIPOCBEIICHHS
Poccun»

11. MaTtemaruka. BeposatHocTb u ctatuctuka, 7 kinacc, ®I'AOY 10 «Akanemus
MuHnpocsenienus Poccun»

12. Matemaruka. BeposatHocTh u ctatuctuka, 8 kinacc, ®I'AOY 10 «Akanemus
MuHnpocsenienus Poccun»

13. Matemaruka. BeposatHocTts u ctatuctuka, 9 kinacc, ®I'AOY 10 «Akanemus
MuHnpocseuienus Poccun»

14. Maremaruka. I'eometpus, 7 kinacc, DI'AOY 110 «Axkanemus MuHIPOCBELIEHUS
Poccun»

15. Maremaruka. I'eometpus, 8 kiacc, DI'AOY 110 «Akanemus MuHIpOCBEIEHUS
Poccun»

16. Maremaruka. I'eometpus, 9 kinacc, DI'AOY 110 «Axkanemus MuHIpOCBELIEHUS
Poccun»

17. Jomarnue 3a1anus. MaTemMaTuka. DJIeKTPOHHBIN 00pa3oBaTeIbHbII pecypey
Homamraue 3ananus. OcHOBHOE oOmiee obpazoBanue. Anredpay, 7-9 kinacc. AO «M3naTenbcTBo
«IIpocsemeHune»

18. Jomarmnue 3a1anus. MaTemaTuka. DJIeKTPOHHBIN 00pa3oBaTeIbHbII pecypey
Homarnue 3ananus. OcHoBHOe oO1iee oOpazoBanue. I'eomerpusy», 7-9 kiacc. AO «M3patenscTBoO
«IIpocsemeHue»

OdunuanbHble CAHTHI

1. OpunmansubIil caiitT MunncTepcTBa 00pasoBanus U Hayku Poccuiickoii @enepanun -
http://www.mon.gov.ru;

2. ®enepanbublil moptan "Poccuiickoe odpasoBanue" - http://www.edu.ru;

3. http://fipi.ru «DenepanbHbI HHCTUTYT NEAArOrMYECKUX U3MEPEHUID

Indpossie o0pazoBaTenbHbIe pecypebl ceTn MHTepHET

1.Mudpopmannonnas cucrema "EnnHoe okHO 10ocTyna K 00pa3oBaTelIbHBIM pecypcam” -
http://window.edu.ru;

2. Enunas xomtekmus nudpoBbeIx 00pa3oBaTeIbHBIX pecypcoB -http://school-
collection.edu.ru;

3. denepanbHblii HEHTP UH(DOPMAIIMOHHO-00pa3oBaTeIbHBIX pecypcos -http://fcior.edu.ru.

4. DIIeKTPOHHBIN apXUB HAYYHO — MOMYJISPHBIX KYpPHAJIOB
http://library.controlchaostech.com/bel/

5. CucoK caiToB, pEKOMEH/IOBAHHBIX ISl HCIIOJIb30BAaHHS O0YYAIOIIMMUCS U
NpernoAaBaTeN MU ISl JOCTyIa K BBICOKOKauecTBeHHbIM DOP

http://www.mon.gov.ru/ - MuauctepcTBo oOpa3oBanus u Hayku Poccuiickoit @enepanuu

http://www.uznai-prezidenta.ru/ - [lerckuii caiit IIpesnnenra Poccuiickoit deneparyn

http://www.ege.edu.ru/ - [Topran uadopmanronHoit moanepxxku EI'D

http://www.eidos.ru/olymp/ - Bcepoccuiickue quCTaHIIMOHHBIC 3BPUCTUYECKHE OTUMITHAIBI

http://www.rusolymp.ru Bcepoccuiickast onummnuana mKkoJIbHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBII 00pa30BaTeIbHbIN MOpTA



http://ege.edu.ru- [Topran nuadopmarmonHol noaepKku ENnHOTO rocy1apcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 061eo0pa3zoBaTenbHbIN MOpTAT

http://vschool.km.ru - BupryansHas mixona Kupunna u Medoaus

www.school-collection.ru - Enqunas komnexius nudpoBbIXx 00pa3oBaTeIbHBIX PECYPCOB

http://www.edu.ru - @enepanbhblit mopran «Poccuiickoe o6pazoBaHue»

http://school-collection.edu.ru/collection/matematika/ — MaTepuanbl 1o MaTeMaTUKe B
Enunoii komekuu mugpoBbIX 00pa3oBaTeIbHBIX PECypCOB

http://www.uztest.ru — EI'D (OI'D) mo MaremaTHKke: MOJATOTOBKA K TECTUPOBAHUIO

http://www.maht-on-line.com — 3annmMaTenpHas MaTeMaTHKa — IIKOJbHUKAM (OJIUMITHAIBI,
UTPbI, KOHKYPCBI TI0 MaTEMAaTHKE)

http://www.mathkang.ru — MexayHapoHbIi MaTeMaTHYeCKU KOHKYpC «KeHrypy»

http://http://ege2011.mioo.ru — MOCKOBCKUI HHCTUTYT OTKPBITOrO 00pa3oBaHUs, CHCTEMA
Cratl'pan



