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IHosicuuTenbLHAA 3aMMCKA

OO0mas xapakTepucTHKa y4eOHOIro MpeaMeTa «MaTeMaTuKa». S — 9 kiaaccbl

Pabouas mporpamMma mo maremaTHke Ui oOydarommxcs 5—9 kiaccoB paspaboTaHa Ha
ocHoBe (DesepalbHOIO TOCYJAapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOIO OOLIEro
o0Opa3oBaHusi ¢ Yy4€TOM M COBPEMEHHBIX MHUPOBBIX TpeOOBaHUM, NPEABABIAEMBIX K
MaTeMaTH4YeCKOMY 00pa30BaHUIO, U TPAJULUNA POCCUHCKOTr0 00pa3oBaHus, KOTOPbIE 00ECIeUnBAIOT
OBJIAJICHUE KIJIIOYEBBIMM KOMIIETCHLIMAMM, COCTABIIOIIMMU OCHOBY [UISl HENPEPHIBHOTO
o0pa3oBaHUsl M CaMOpPAa3BUTUA, a TaKXKe LEIOCTHOCTh OOIIEKYJIbTYpHOrO, JIMYHOCTHOTO U
MO3HABATEIBHOTO Pa3BUTHs OOydaroumxcs. B pabodyeil mporpamme ydTeHBbI AU U TOJOKECHUS
Konnenmum pazButusi MareMaTH4eckoro oopa3zoBanusi B Poccuiickoii denepammm.

B snoxy uungpoBoii Tpanchopmannu Beex chep 4enoBeYecKoi NesTeNbHOCTH HEBO3MOXKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM UEJIOBEKOM 0e3 0a30BOI MaTeMaTUYECKOM MOATOTOBKU. YIKE B
IIKOJIE MaTEMaTHKa CIYKUT OMOPHBIM IPEIMETOM JUIsl U3YYECHUs CMEKHBIX IUCLUIUIMH, a MOCIIEe
HIKOJIbl peaJIbHOM HEOOXOJMMOCTBIO CTAHOBMUTCS HENpephlBHOE 0Opa3oBaHue, 4To Tpelyer
IIOJTHOLIEHHOH 6a30BOM 00111€00pa30BaTeIbHOM MOATOTOBKH, B TOM YUCIIE U MaTeMaTHYeCKoi. JTo
00yCJIOBJIEHO TE€M, YTO B HALIM JHU PACTET YUCIO MPO(pEcCHuid, CBA3aHHBIX C HEMOCPEACTBEHHBIM
MPUMEHEHHEM MaTeMaTHKH: U B cepe IKOHOMUKH, ¥ B OU3HECE, M B TEXHOJIOTUIECKHUX 00JIACTAX, U
Jake B ryMaHUTapHBIX chepax. Takum o0Opazom, Kpyr MIKOJIBHUKOB, JUI KOTOPBIX MaTeMaTHKa
MOJKET CTaTh 3HAUUMBIM IIPEAMETOM, PacIIUPSETCSI.

[IpakTdeckas MOJIE3HOCTh MaTeMaTUKH OOYCJIOBJICHA TeM, 4TO €€ MPEAMETOM SIBIISIFOTCS
(dyHIaMeHTaJIbHbIE CTPYKTYphl HAIIEr0 MHUpA: MPOCTPAHCTBEHHbIE (JOPMBI M KOJINYECTBEHHbBIC
OTHOILIEHHS OT IPOCTEHUIINX, YCBAUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 10 AOCTATOYHO CIIOKHBIX,
HEOOXOAMMBIX JUIsl pa3BUTHs HAay4yHBIX U NPUKIAJHBIX HJed. be3 KOHKpPEeTHBIX MaTeMaTHYeCKHX
3HAHWUMU 3aTPyJHEHO [IOHUMaHUE IPUHIUIIOB YCTPONCTBA U UCIIOJIb30BaHUS COBPEMEHHON TEXHUKH,
BOCIPUATHE M MHTEpHpeTanuss pa3HooOpa3HOM COLMATBbHOM, AKOHOMUYECKOW, MOJUTHYECKON
nHpopmanuu, Manod3pPeKTUBHA OBCEIHEBHAS IPAKTHUECKas AeSITeNbHOCTh. KaXk1oMy uenoBeky B
CBOEH KM3HU MPUXOAUTCS BBINOIHITH PACUETHI U COCTABIAThH aJTOPUTMBI, HAXOUTh U MPUMEHSATh
(hopMyIibl, BIAJAETh MPAKTUYECKUMH MPUEMAMU T€OMETPUUECKUX U3MEPEHUI U TOCTPOSHU, YUTATh
uHpOpMalLMIO, TPEACTABICHHYIO B BHJE TaONuUL, JuUarpaMM MU TIpadUKOB, KUTh B YCIOBHSX
HEOIpeIeIEHHOCTH U IOHUMATh BEPOSTHOCTHBIN XapakTep CiIydailHbIX COOBITHH.

OHOBPEMEHHO € pacuIMpeHreM chep MPUMEHEHUS] MaTeMaTHKH B COBPEMEHHOM OOIIECTBE
Bcé Oosiee BaXKHBIM CTAaHOBUTCS MaT€MaTHMYECKUH CTUIb MBIIUICHHS, MPOSBISAIOIIMNACT B
OIIpEAEIEHHBIX YMCTBEHHBIX HaBbIKAaX. B Ipolecce n3y4eHHs MAaTeMaTUKHU B apCceHal NPUEMOB U
METOJIOB MBIIUJICHUSI YEJIOBEKa €CTECTBEHHBIM 00pa3oM BKJIIOYAIOTCS MHIYKIUS M JeAYKLHS,
0000IIeHNe M KOHKpETH3allMs, aHajiu3 MW CHHTe3, KilacCU(PUKAlUs M CHCTeMaTu3alus,
abctparupoBanue u aHanorus. OOBEKThl MaTEMaTHMUECKUX YMO3aKJIIOUEHUH, MpaBuUia HX
KOHCTPYHPOBAHUSI PACKPBIBAIOT MEXaHU3M JIOTUYECKUX MOCTPOCHUM, CIIOCOOCTBYIOT BBIPAOOTKE
yMeHusi (OpMyIHpPOBaTh, OOOCHOBBIBaTh W JOKA3bIBaTh CYXKAEHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTHYECKOE MbIIIeHne. Benymas posib NpUHAICKUT MaTeMaTHKe U B (OPMUPOBAHUU
QITOPUTMUYECKON KOMIIOHEHTHI MBIIIJIEHHUS] ¥ BOCIIMTAHUNA YMEHUI JEMCTBOBATH 110 33JaHHBIM all-
rOpuTMaM, COBEPLIEHCTBOBATh W3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mporecce pemieHus 3agad
— OCHOBOH yueOHOM JeATeIbHOCTH Ha ypOoKaxX MaTeMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOpUECKas U
MIPUKJIaIHAst CTOPOHBI MBIILJICHUS.

OOyuenne MaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh Yy 0O0ydYaroluxcs TOYHYIO,
paloHaIbHy0 U MHGOPMATUBHYIO peub, YMEHUE OTOMpaTh Haubosiee MOAXOMASAIINE SI3BIKOBBIE,
CUMBOJIMYECKHE, Tpaduyeckre CcpeacTBa Uil BBIPAKEHHsS CYXIEHHH UM HArsIHOTO MX



IIPEICTaBICHHUS.

Heo0xoauMbIM KOMIOHEHTOM OOIIEH KyJIbTypbl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
o0Imiee 3HAKOMCTBO C METOJAaMHU TO3HAaHUS JCUCTBUTEIBHOCTH, IMPEICTABICHHE O TNpEeAMETe U
METOAAaX MAaTEMAaTUKH, UX OTIMYUH OT METOIOB APYIHMX €CTECTBEHHBIX U T'YMAaHUTAPHBIX HAyK, 00
0COOEHHOCTSIX NMPUMEHEHUs] MaTeMaTHKU JJI pelIeHHs] Hay4HbIX W NPHUKJIAAHBIX 3a1ad. Takum
o0pa3oMm, MaTeMaTHYecKoe 00pa3oBaHME BHOCUT CBOHM BKJaJ B (JOpPMHUpPOBAHHE OOLIEH KyIbTYpbI
YeJI0BEKA.

N3yueHre MaTeMaTUKU TAK)KE CIIOCOOCTBYET ICTETUYECKOMY BOCIIUTAHUIO YEJIOBEKa,
ITOHMMAHHIO KPACOTHI ¥ U3SALIECTBA MATEMAaTUYECKUX PACCYKIECHUMN, BOCIIPUATHIO T€OMETPUIECKUX
(hopM, YCBOEHUIO UJCH CUMMETPHH.

Ilenn u ocodeHHOCTH M3yYeHHs y4eOHOr0 MpeAMeTa «MaTeMaTuKay». 5-9 kiaccol

[TpropuTeTHBIMHU LENIIMU 00Y4EHUSI MaTeMaTHKe B 5—9 Kiaccax sBISIOTCS:

° (dbopMUpOBaHHE IICHTPAIBHBIX MATEMATHUYECKUX TMOHATHA (YMCIO, BEIUYHHA,
reoMeTpudeckas  Qurypa, TNepeMeHHas,  BEpOSATHOCTb,  (yHKUHUS),  OOECIECUMBAIONINX
PEEeMCTBEHHOCTh M IIEPCIIEKTUBHOCTh MaTEMAaTHUECKOT0 00pa30BaHMs 00YJYaIOIINXCS;

o MoJ(BeIcHNE OOyYaromMXCsi Ha JIOCTYIHOM JJIsi HHUX YPOBHE K OCO3HAHHIO
B3aMMOCBA3HM MATCMATUKHW W OKPYXAKOWICTO MHpA, NOHHUMAHUC MATCMATUKHW KaK YaCTU O6IlI€I>'I
KYJIbTYPBI 4EJIOBEUECTBA;

o pa3BUTHE MHTEJUIEKTYaJdbHBIX W TBOPYECKUX CHOCOOHOCTEH OOy4aroumxcs,
MMO3HaBaTEIbHOU AKTHUBHOCTH, UCCJICIOBATCIbCKUX yMeHI/H\/JI, KPUTHYHOCTH MBIIUJICHHA, HHTCPECA K
U3y4YCHUIO MaTEMAaTHKH;

° dbopMmupoBanre  (QYHKIMOHAIBHOH  MaTEeMAaTHYECKOM TPAMOTHOCTH:  yMCHHS
pacrio3HaBaTb MPOABJICHUA MATCMATHYCCKUX HOH?[TPIfI, 00BEKTOB U SaKOHOMepHOCTCﬁ B pCaJIbHBIX
KU3HEHHBIX CUTYAIMSIX U MPH U3YYCHUH JPYTHX Y4EOHBIX MPEIMETOB, MPOSBICHHS 3aBUCHMOCTEH
U 3aKOHOMEPHOCTEH, (popMynupoBaTh MX Ha sI3bIKE MAaTeMaTUKH M CO3/1aBaTh MaTeMaTHYECKUe
MOJIENIM, MPHUMEHATh OCBOCHHBI MaTeMaTHMUYeCKHil amnmapar JAjs pelleHus MpaKkTUKO-
OPMEHTUPOBAHHBIX 33J]ayu, UHTEPIIPETUPOBATh U OLIEHUBATH MOJyYEHHbIE PE3YIbTATHI.

OCHOBHBIE IMHUM COJICPKAHUS Kypca MaTeMaTHKH B 5—9 kiaccax: «Hucia 1 BEIYUCIECHUS,
«Anre0pa» («Anredpanyeckre BHIpAKEHUN», «Y paBHEHUS U HEPaBEHCTBa»), «DyHKuun», «I'eome-
Tpusi» («I'eomerpuueckue QUrypbl U UX CBOHCTBa», «l3MepeHune reoMeTpuyecKuX BEITUUHUHY),
«BepOﬂTHOCTB U CTaTUCTHUKA». I[aHHI)Ie JIMHWUHU pa3BUBAIOTCA IapalJIC/IbHO, KaX/asd B COOTBECTCTBHUU
C COOCTBEHHOW JIOTHKOW, OJHAKO HE HE3aBHCHMO OJHA OT JPYroi, a B TECHOM KOHTAaKTe M
B3auMosieicTBuM. Kpome »3Toro, ux oOBEIUHSET JIOTHMYeCKas COCTaBJIAIOLIAs, TPaJUIMOHHO
IpUCYIIasi MaTeMaTUKe U POHU3BIBAIOIIAS BCE MATEMAaTHUECKUE KYPChI U COJIepKaTeIbHbIC IMHHH.
CdopmynupoBanHoe B PeepaaIbHOM roCy1apCTBEHHOM 00pa3oBaTeIbHOM CTaHJIApTe OCHOBHOI'O
ob1iero oopazoBaHus TpeOOBAHUE «yMEThb ONEPUPOBATH MOHATHSIMHU: OIpEJesIeHHe, aKkCHoMa, TeO-
peMa, N0Kas3aTCiIbCTBO, YMCHHC PACIIO3HABATh MCTUHHBIC W JIOKHBIC BBICKA3bIBAHUWSA, NPUBOAWUTH
IMPUMEPLI U KOHTPIIPUMEPDBI, CTPOUTH BBICKA3bIBAHWA W OTPHUIAHUA BBICKA3BIBAaHUM» OTHOCHTCS KO
BCEM Kypcam, a (opMUpOBaHHUE JOTHIECKUX YMEHUN paclpeaensseTcs o BCeM rojaaM oOydeHus Ha
YpOBHE OCHOBHOTO 00miero oOpaszoBanus. CopaepkaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE
MIPEIMETHBIM pe3yJbTaTaM OCBOEHHS pabodel MporpaMmbl, pacpeaeaéHHbIM 10 rojaM 00yJeHus,
CTPYKTYpPUPOBAHO TakuM 00pa3oM, 4TOObI KO BCEM OCHOBHBIM, MNPHHIMIIHAIBHBIM BOIPOCAM
oOyyaromuecs: o0palagiuch HEOJAHOKPATHO, YTOOBI OBJaJ€HHE MAaTEeMaTHUYECKUMH MOHATHSAMU U
HaBBIKAMU OCYIIECTBISJIOCH TOCIEI0BATEIbHO U MOCTYMATeNbHO, C COOJIOACHUEM TNPHUHIIMIIA
MIPEEMCTBEHHOCTH, a HOBBIE€ 3HAHMA BKJIIOYAJIMCh B OOLIYI0 CHCTEMY MaTeMaTHYeCKHX
MPEJCTaBICHUN 00YUaIOIIMXCS, paCIIUpPSs U yTiyOosisis e€, 00pa3yst IpOYHbIe MHOXKECTBEHHbBIE CBSI3H.



ILnanupyemMble pe3yJbTaThl 0CBOCHHS Y4eOHOI0 MpeAMeTa «MaTeMaTHKa» Ha YPOBHe
OCHOBHOTIO 0011er0 00pa3oBaHus

OcBoenne yaeOHOTO npeamera «MareMaTukay JT0OJDKHO 00eCcTeYnBaTh JOCTHKCHHUE Ha
YpOBHE OCHOBHOTO 00111eT0 00pa30BaHus CIEAYIOIUX JINYHOCTHBIX, METAIIPEIMETHBIX U
MpeIMETHBIX 00pa30BaTeNbHbIX PE3YIbTATOB

JINYHOCTHEBIE pe3y/IbTaThl
JIMuyHOCTHBIE pE3yNbTaThl OCBOCHMS IpOrpamMmbl y4deOHoro mnpenmera «MareMaTHKa
XapaKTEePU3YIOTCS:

Hampuomuqecxoe eocnumanue:

MPOSIBIICHUEM MHTEpECa K MPOIIOMY M HACTOSIIIIEMY POCCUMCKONM MaTeMaTUKH, [ICHHOCTHBIM
OTHOIIEHUEM K JJOCTHKEHUAM POCCHUMCKUX MATEMATUKOB U POCCUMCKON MAaTEMATUYECKOM LIKOJIbI, K
MCIOJIb30BAHUIO ATUX JOCTHKECHHUH B IPYTHX HAyKaX W MPUKIIATHBIX cepax.

I'pasicoanckoe u 0yxoeHo-Hpagcmeennoe gocnumanue:

TOTOBHOCTBIO K BBINIOJHEHUIO OOSI3aHHOCTEW TIpakAaHWHA M pealu3aldd ero Ipas,
NPEICTaBICHUEM O MaTeMAaTHUECKUX OCHOBaX (h)YHKIIMOHUPOBAHHS PA3IHYHBIX CTPYKTYP, SBICHUH,
MpoIelyp TPaXXITaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M Tp.); TOTOBHOCTBIO K OOCYXICHHUIO
3THYCCKHUX Hp06HeM, CBA3aHHBIX C MPAKTUYCCKUM IIPUMCHCHUCM ZIOCTI/I)KCHI/Iﬁ HAayKH, OCO3HAaHUCM
BAXHOCTHU MOPAJIbHO-3THYCCKUX ITPUHIUIIOB B JCATCIBHOCTH y‘-IéHOFO.

Tpyoosoe socnumanue:

YCTAaHOBKOM Ha AaKTHUBHOE Y4YacTHE B PELICHUHM MPAKTUYECKUX 3a7a4 MaTeMaTU4YeCKOU
HaIpaBJIECHHOCTH, OCO3HAHWEM BAXHOCTH MAaTEMAaTHYECKOro OOpa30BaHUS HAa MPOTSHKCHHH BCEH
KU3HU JUTSI YCIIENTHON MPOo(ecCHOHANBHON ACSITeIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHUI;
OCO3HaHHBIM BHIOOPOM M MOCTPOCHUEM HUHIMBHUAYATbHON TPAEKTOPUU O00pa30BaHUS U >KMU3HEHHBIX
TJIAHOB C YYETOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH.

Icmemuueckoe eocnumanue:

CIIOCOOHOCTBIO K OSMOIMOHATBHOMY W O3CTETHYECKOMY BOCIPHITHIO MaTeMaTHYECKUX
00BEKTOB, 3aJa4, PEHICHUH, pacCyKIACHHUI; YMEHHUIO BUJETh MaTeMaTHUYEeCKHEe 3aKOHOMEPHOCTU B
HCKYCCTBE.

Ilennocmu nayunozo nosnanus:

OpUEHTAIle B JAESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY Hay4dHbIX NpEICTaBIEHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUsI YeJOBEKa, MPUPOJAbl M OOIEeCTBA, IOHMMaHHUEM
MaTeMaTHYeCKOM HayKH Kak chepbl YeTOBEUECKON e TETbHOCTH, 3TAlOB €€ Pa3BUTHS U 3HAYMMOCTH
JUISL pa3BUTHS LUBUIIM3ALUU; OBIIAJCHUEM SA3bIKOM MAaT€MAaTUKU U MAaTEMaTUYECKON KyIbTypOH Kak
CPEICTBOM IIO3HAHMS MHPA; OBJAJCHUEM IIPOCTEHUIIMMM HAaBBIKAMHU  HCCIIEI0BATEIbCKOMN
JEeATEIbHOCTH.

QDusuueckoe eéocnumanue, opmupoeanue Kyabmypbl 300p06bsi U IMOUUOHATLHOO0
onazononyuus:

TOTOBHOCTHIO MTPUMEHSTh MaTeMAaTUYECKHE 3HAHUS B MHTEpecax CBOETO 3/10pPOBbs, BEICHUS
3I0pOBOT0O 00paza XKM3HHU (30pOBOE NMUTaHHE, cOaJaHCHUPOBAHHBIA PEXUM 3aHITHH U OTAbIXA,
perynspHas (usuyeckass aKTUBHOCTh); C(OPMHUPOBAHHOCTHbIO HaBbIKa pedUieKCUu, MpU3HAHHEM
CBOETO MpaBa Ha OLIMOKY M TAaKOT'0 e MpaBa JPyroro 4eaoBeka.

Ixonocuueckoe eocnumanue:
OpHCHTaHHCﬁ Ha NPHUMCHCHUC MATCMATHYCCKUX 3HAHMUU JJIsT peuICHUA 3a1a4 B o0iactu
COXPAHHOCTH Oprmanmeﬁ CpCAbl, IUIAHUPOBAHHUA TIIOCTYIIKOB W OHCHKH HWX BO3MOXKHBIX



MOCTICICTBUM 11 OKpYXarollell cpeabl; OCO3HAHMEM TIJI00AJbHOrO XapakTepa 3KOJIOTHYECKUX
npobIeM U MyTeH UX pereHHs.

Juunocmuule pezynromameul, obecneuusarujue adanmayuio oo0yuaOule2oca K u3-
MEHAIOWUMCA YCII0BUAM COUUAILHOU U RPUPOOHOIL CPeObl:

TOTOBHOCTBIO K JIEHCTBUSIM B YCJIOBMSIX HEOIPEIEIEHHOCTH, MOBBILIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO AESITEIbHOCTb, B TOM YHCJIE YMEHUE YUYUThCA Yy APYIHX
JHofIeH, IpUOoOpeTaTh B COBMECTHON JIEATEIbHOCTH HOBbIE 3HAHU S, HABBIKM U KOMIICTCHLIUH U3 OIIbITA
ApYrux;

HEOO0XO/MMOCTBIO B (JOPMUPOBAHUM HOBBIX 3HaHUIl, B TOM uucie (OpPMyIHPOBaTH HJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaxX M SIBICHHUAX, B TOM YHCIE PaHEe HE H3BECTHBIX, OCO3HABATh
neguIUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOLIHNI KOHTPMED, KOPPEKTUPOBATH IPHHUMAEMbIE PEIICHUS U JeHCTBUS,
(GbopMyIHpOBATH M OIICHUBATH PUCKHU U MTOCIEICTBUS, HOPMUPOBATH OTIBIT

MeTtanpeaMeTHbie pe3yJibTAThI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOCHHS MPOrpaMMbl yUeOHOTO Ipeamera «MaremaTtukay
XapaKTePU3YIOTCS OBIIQJICHUEM  VHUBEPCANbHbIMU no3HaeamenbHuIMU oelcmeusmu,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUBHBIMU  OCUCMBUAMU U YHUBEPCAIbHbIMU  PeZyIAmMUGHbIMU
OelicmeusImMu.

1) Vnusepcanvhvie nosnasamenvHvle Oeticmeusi obecneyusaom Gopmuposanue 06A308bix
KOCHUMUBHBIX NPOYECCO8 00YUaromuxcst (0ceoenue memooos NOHAHUL OKPYAHCAIOWe20 MUpa, npu-
MEHEeHUe T02UHeCKUX, UCCAeO08AMeNbCKUX ONepayuil, yMeHull pabomams ¢ uHgpopmayuetr).

ba3oBble Jlornyeckue JeiicTBUA:

o BBISIBJISATh U XapaKTEPU30BATh CYLIECTBEHHbIC IPU3HAKY MaTEMaTHYECKUX OOBEKTOB,
MOHATHUH, OTHOIIEHUH MEXAy NOHATUAMU; (OPMYJINPOBAThH ONPEAEeNICHHs MMOHATHI; YCTaHABINBATh
CYLIECTBEHHBIN NMPU3HAK KIACCHU(UKALMU, OCHOBAaHUS JJs 00OOIIEHUS M CPABHEHUS, KPUTEPUU
IIPOBOJAMMOTO aHAJIN3a;

. BOCIIPUHUMATh, (OPMYIMPOBATH U MIPEOOPA30BHIBATh CYKJICHHS: YTBEpPAUTEIbHbIEC U
OTpHUIIATENbHbIE, €IMHUYHBIE, YACTHBIE M O0IIUE; YCIOBHEIE;

. BBIBIIATH MAaTEMAaTHUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBS3U U IIPOTUBOpEYHUS B
¢dakTax, JaHHBIX, HAONIONEHMSIX M YTBEPXKACHHUAX; IMpe/ularaTb KPUTEPUM I BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUUIL;

. JIeJIaTh BBIBOJBI C UCIIOJIb30BAHUEM 3aKOHOB JIOTUKH, ACNYKTUBHBIX U UHIYKTUBHBIX
YMO3aKJIIOUEHHUH, YMO3AKIIFOUEHH 110 aHAJIOTUH;

o pa3buparh Jl0Ka3aTelbCTBA MAaTEMAaTUYECKUX YTBEpPXKJIEHUM (ImpsiMble U OT
MIPOTHBHOT'0), IPOBOJIUTH CAMOCTOSITEIBHO HECTIOXKHBIE JI0KA3aTeNbCTBA MaTEMAaTUYECKUX (haKTOB,
BBICTPAaMBATh ApT'YMEHTAIUIO, IPUBOAUTH MPUMEPHI M KOHTPIIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE
paccyXJIeHus;

o BBIOMpPATh Croco0 perieHus y4eOHON 3ajauM (CpaBHMBATh HECKOJIBKO BapHaHTOB
peleHust, BBIOUpaTh Hanbosee MOIXOASIINHN ¢ YIETOM CaMOCTOATENbHO BBIACICHHBIX KPUTEPHEB).

Ba3oBble ucciienoBate/IbLCKHe JeiicTBUSA:

. WCIIONBb30BaTh  BOMPOCHl KAk  MCCIENOBATENbCKUM  HMHCTPYMEHT  IO3HAHUS;
dbopmynupoBaTh  BOMPOCH, (UKCUPYIOIMIHE TMPOTUBOPEUYHE, TNPOOIEMYy, CaMOCTOSITEIHHO
yCTaHABIIMBAaTh UCKOMOE W JIlaHHOE, (DOPMUPOBATH THIOTE3y, aprYMEHTHPOBATH CBOKO IO3UIIHIO,
MHEHHE;



° MIPOBOJIMTH 10 CAMOCTOSTEIHLHO COCTABJICHHOMY IUTAHY HECIIOKHBIH 3KCIECPUMEHT,
HEOOJIBIIIOE HCCJICIOBAHME TI0 YCTAHOBJICHUIO OCOOCHHOCTEM MaTeMaTH4ecKoro OOBEeKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOO;

° CaMOCTOSITENTLHO  ()OPMYIUPOBAaTh OOOOIICHHWSI W BBIBOJBI IO pe3yibTaTaMm
MIPOBEAEHHOT0 HAOIIOACHHMS, HCCIICIOBAHUS, OLIEHUBATD JIOCTOBEPHOCTH MOJYUYEHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OILEHHIH;

° MPOTHO3MPOBATh  BO3MOXKHOE  pPa3BUTHE TMPOIECca, a TaKKe  BBIJIBHTaTh
MIPEJIITOJIOKECHHS O €r0 PA3BUTHUN B HOBBIX YCIIOBHUSX.

PatGora ¢ undopmaunmeii:

° BBIABJIATH HEAOCTATOYHOCTH U N30BITOYHOCTD I/IH(bOpMaI_[I/II/I, JaHHBIX, HCO6XOI[I/IMBIX
JUTsl pelLleHus 3a/1a4u;

° BBIOMPATh, aHAIM3UPOBAThH, CUCTEMATH3UPOBATh U UHTEPIPETHPOBATH HH(DOPMAITHIO
Pa3NUYHBIX BUAOB U (POPM MPEICTABICHHUS;

o BbIOMpaTh (hopMy mpeiacTaBieHHs WHGOPMAlMU W MIUTIOCTPUPOBATH pelIaeMble
3aJlauM CXeMaMHU, JuarpaMmmaMu, HHOHM rpa@ukoil 1 ux KoMOMHALUAMUY;

o OLICHUBATh HAAEKHOCTD UH(POPMAIIUU 110 KPUTEPHSIM, IPEITIOKEHHBIM YUUTEIEM UIH
chOpMyIHPOBAHHBIM CAMOCTOSTEIBHO.

2) Vnusepcanvnvle KOMMYHUKAMUGHbIE OClcmeus 00ecneuusaiom coopmuposaHHocms
COYUATILHBIX HABLIKOG 00YYAIOUUXCAL.

Oo0menne:

o BOCIIPUHUMATH U (DOPMYJTHUPOBATH CYXKIICHHS B COOTBETCTBUU C YCIOBUSMH H IEIISIMU
O0IIeHUs; SICHO, TOYHO, TPaMOTHO BhIPA)KaTh CBOIO TOYKY 3PCHUS B YCTHBIX M MMChbMEHHBIX TEKCTaX,
JaBaTh MOSICHEHUS 110 X0y PEIICHUs 33a9i, KOMMEHTHPOBATh MOJTYICHHBIN pe3yiIbTar;

o B X0/I¢ 00CYICHUS 33/1aBaTh BOIPOCHI T10 CYIIECTBY 00CYKIaeMOil TEMBI, IIPOOJIEMBI,
pelaeMoil 3amauM, BBICKA3bIBATh HJIEW, HAIEJICHHbIE Ha TIOUCK PEUICHHS; COMOCTaBISITh CBOU
CYXACHHSI C CYKICHHSIMH JIPYTHMX YYaCTHUKOB JAMaiora, oOHApy>KMBaTh Pa3IU4Me U CXOJACTBO
TTO3UITUH; B KOPPEKTHOU (hopMe (HOpMYIIHPOBATH PA3HOTIIACHS, CBOU BO3PAKEHUS;

o MIPEJICTaBIIATh Pe3yIbTaThl PEIICHUS 3a]]a4l, SKCIIEPUMEHTA, HCCIIEOBAHUS, TIPOCKTA;
CaMOCTOSITENTLHO BBIOUPATh (pOpMAT BBICTYIUICHHUS C YUETOM 3a/ay MPe3eHTAllM U 0COOEHHOCTEN

ayJIUTOPHH.
CoTpyaHunuecTBo:
. MOHUMATh U UCIOJB30BaTh MPEUMYIECTBA KOMAaHIHONW U MHAWBUAYAIBHON pabOThI

NpHU pElIeHHH y4eOHBIX MaTeMaTWYeCKHX 3a1a4; NMPUHUMATh IIeJThb COBMECTHOW IeSTEeIhbHOCTH,
TUTAHUPOBATh OPTaHM3ALMI0 COBMECTHOH pabOThI, pacrpenensiTh BHIbI paboT, JTOToBapuBaThCS,
o0cyXIaTh MpoIecc U pe3yibTaT padboThl; 0000111aTh MHEHHS HECKOJIBKUX JIFOJIEH;

o y4acTBOBaTh B TIPYMIOBBIX (opmax paboTel (0OCYXIeHHsS, OOMEH MHEHHUSIMH,
MO3TOBBIE HITYPMBI U JIp.); BBIITOJHATH CBOIO YacTh pabOTHl M KOOPIWHUPOBATH CBOM JIEHCTBHSA C
JIPYTUMH WICHAMHA KOMaH/IbI; OLIEHMBATH KA4eCTBO CBOETO BKJIa[a B OOMINIA TIPOTYKT MO KPUTEPHSIM,
c(OpMyYIHPOBAHHBIM YYaCTHUKAMH B3aUMOEHCTBUSI.

3) Vuusepcanvnvie pecynamuensie Oeilicmsus obecneyusarom Qopmuposanue CMulclo8blX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUUHOCTIU.

Camoopranusauus:

o CaMOCTOSITENTFHO COCTaBIIATH IUIAH, AITOPUTM pEIIeHUs 3aaadd (WM ero 4acTh),
BBIOMpATh CHOCOO pelIeHUs ¢ Y4ETOM HMMEIOIIUXCS PECYpCcOB U COOCTBEHHBIX BO3MOXKHOCTEH,
apryMEeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PELICHU ¢ yu€TOM HOBOM MH(OpMAIIIH.



CaMOKOHTPOJIb:

o BJIAJIETh CIIOCOOAMHM CaMOIMPOBEPKH, CAMOKOHTPOJISI IPOIIECCa U pe3yNbTaTa petieHus
MaTeMaTH4YeCKOH 3a7auu;

o IIPEIBUJIETh TPYAHOCTH, KOTOPHIE MOT'YT BOZHUKHYTb IIPU PELLIEHNUH 33]1a4H, BHOCUTh
KOPPEKTUBBI B JACSITEILHOCTh HA OCHOBE HOBBIX OOCTOSITENbCTB, HAMIEHHBIX OMINOOK, BBISIBICHHBIX
TPYAHOCTEH;

o OLIEHUBATh COOTBETCTBUE PE3YJIbTATA JAEATEIbHOCTH IOCTABICHHOMN LIETU U YCIOBUSIM,
OOBSCHATh MPUYHMHBI JTOCTHKEHUS WIA HEJAOCTHXKEHHUS ENH, HAXOAUTh OLIMOKY, JaBaTh OICHKY
PUOOPETEHHOMY OIIBITY.

IIpenmeTHble pe3yJIbTaThI

[IpenMeTHbIE pe3yabTaThl OCBOEHUS paboueii MporpaMMBbl [0 MaTeMaTUKE MPEICTABICHbI 10
rojgam oO0y4eHHsl B CIIEYIOIINX pa3Jieiax MporpaMMbl B paMKax OTAENIbHBIX KypCOB: B 5—6 Kilaccax
— Kypca «MaremaTuka», B 7—9 kjaccax — KypcoB «Anredpa», «I'eomerpus», «BeposTHOCTh 1
CTaTHCTUKAY.

Pa3BuTHe nOoruueckux npeacTaBIeHU U HABBIKOB JIOTHYECKOTO MBIIIIJICHHUS OCYIIECTBIISACTCS
Ha MpPOTSHKEHUM BCEX JIET OOy4YyeHHS B OCHOBHOM WIKOJIE B paMKax BCEX Ha3BaHHBIX KYpCOB.
[Ipenmnosnaraercs, 4TO BBIITYCKHUK OCHOBHOMW IIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS M OTPHULIAHUS
BBICKA3bIBaHUM, paclo3HaBaTh WCTUHHBIE U JIOXKHBIE BbICKA3bIBAaHUS, NPUBOIAUTH NPUMEPHI U
KOHTPIIPUMEDHI, OBJIAJCET MOHATHSAMU: ONpPEICIICHHE, aKCMOMa, TEOpeMa, T0Ka3aTeIbCTBO — MU
HAYYUTCS UCIOIb30BaTh UX MPU BHITOJHEHUH YUeOHBIX U BHEYYEOHBIX 3a/1a4.

5-6 KkJ1acc

Heaun n3yvyenus yueOHOro Kypca

[TpropuTeTHBIMH LIETIMU O0yUEHUSI MaTEMAaTUKE B 5—O6 Kiaccax sIBISIFOTCS:

o npoJoikeHne (OPMUPOBAHUS OCHOBHBIX MAaTEMAaTUYECKUX TOHATHH (4YHUCIIO,
BEJIMYMHA, TeomeTpuyeckas ¢urypa), oOecrneyrBarouuX MPEeeMCTBEHHOCTh U IMEPCIEKTUBHOCTh
MaTeMaTHYeCcKOoro o0pa3oBaHus 00yUaromINXCs;

o pa3BUTHE MHTEJIEKTYalbHBIX M TBOPUECKHMX CIIOCOOHOCTEH OO0ydarommxcs,
[I03HABATEIbHON aKTUBHOCTH, UCCIIEOBATEIbCKUX YMEHUHN, UHTEpECca K U3YUEHUIO MaTEMaTUKH;

o noJiBeicHne OOy4aroIlMXcsl Ha JIOCTYIHOM JJIsi HHUX YPOBHE K OCO3HAHMIO
B3aMMOCBS3U MaTEMAaTUKH U OKPYXKAIOIIEro MUpa;

o ¢dbopMupoBaHue  (PYHKIHMOHAIBHON  MaTeMaTUYeCKOM TPaMOTHOCTH:  yYMEHHUS
pacrmo3HaBaTh MaTeMaTHYeCKHe OOBEKThl B pEabHBIX JKU3HEHHBIX CHUTYAIUsX, MPUMEHSIThH
OCBOEHHBIE yMEHHs [UId DELIEHUS MPAKTUKO-OPUEHTHUPOBAHHBIX 3a/ad, MHTEPIPETUPOBATH
IIOJIyYE€HHBIE PE3YJIBTATHI U OLICHUBATH UX HAa COOTBETCTBUE MPAKTUUECKON CUTYalUH.

OcHOBHBIE JIMHUU COJIEP)KAHUS Kypca MaTeMaTUKH B 5—6 kiaccax — apudMeTudeckas u
reoMeTpuYecKas, KOTOpble Pa3BUBAIOTCS IMAapaJIENbHO, KaXKIash B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOMW, OJJHAKO, HE HE3aBUCUMO OJIHA OT JPYroM, a B TECHOM KOHTAKTE U B3aUMOJEHCTBUU. Takxe
B Kypce IMPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH ajlreOpbl U ONMKUCATENbHON CTaTUCTUKU.

N3yuenne apudmMeTHUecKoro marepuaia HAYMHAETCS CO CHUCTEeMaTHU3allid U Pa3BUTHUS
3HaHUH O HATYpaJbHBIX YUCIIAX, [TOJYYEHHBIX B HAYaJIbHOU LIKOJE. [Ipu 3TOM coBeplIeHCTBOBaHUE
BBIUUCIIUTENIbHOW TEXHUKU U (POpMUpOBAHME HOBBIX TEOPETUUECKUX 3HAHMHA COUYETaeTcss C
pa3BUTHEM BBIYMCIUTEIBHON KYJIbTYphl, B YacCTHOCTH C OOydeHHEM HpPOCTEHIINM NpUEMaM
MIPUKHJIKK U OLIEHKU pe3yJIbTaTOB BBIYMCICHUI. V3yueHne HaTypalnbHBIX YHCE MPOAOKAETCS B 6
KJIacCe 3HAKOMCTBOM C HaYaJIbHBIMU MTOHATHUAMU TEOPUH JEIUMOCTH.

Jpyroit kpynHbIii OGJIOK B coOJep)KaHUU apUPMETHUYEeCKON JUHHUM — 3T0 ApoOu. Hawamo



M3yueHHUs] OOBIKHOBEHHBIX M JECSATUYHBIX ApoOeil OoTHeceHO K 5 kiaccy. DTO MEpBBIA 3Tam B
OCBOCHUH JIpo0eii, KOraa MpOMCXOUT 3HAKOMCTBO C OCHOBHBIMH HJI€SIMH, MOHATUAMHU TeMbL. [Ipu
3TOM pPAacCMOTPEHHE OOBIKHOBEHHBIX Apo0Oeii B MOJHOM O0bEME MPEAIIECTBYET H3YUYECHUIO
JECATUYHBIX IPOOeH, YTO 1eneco00pa3Ho C TOYKU 3PEHHS JIOTUKU M3JI0KEHHS YHUCIOBOW JIMHHH,
KOorja IpaBwja JEHCTBUH C JECATUYHBIMM JApPOOSIMHM MOKHO OOOCHOBAaTh YK€ M3BECTHBIMU
QJITOPUTMaMH BBIIIOJHEHUS J1€HCTBUN ¢ OOBIKHOBEHHBIMHU APOOSMH. 3HAKOMCTBO C JECSTUYHBIMU
ApoOsSMHU PACHIMPUT BO3MOXKHOCTH JUIsl MIOHMMAHUS OOY4YaroIMMUCS HPUKIAIHOIO HNPUMEHEHHUs
HOBOM 3allMCH ITPU U3YyYEHUU APYrUX NIPEAMETOB U IIPU IPAKTUYECKOM UCMoab30BaHuu. K 6 kiaccy
OTHECEH BTOPOH 3Tall B M3Yy4EHMM JpoOed, IJe IMPOUCXOAUT COBEPILIEHCTBOBAHHUE HABBIKOB
cpaBHEHHsT U TpeoOpa3oBaHusi JApoOei, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX aJITOPUTMOB,
OTTaYMBAaHUE TEXHUKHM BBIYMCICHUH, B TOM 4MCIE 3HAUYEHUN BBIPAXKEHUM, coaepxkallux u
OOBIKHOBEHHBIE, U JICCATUYHBIC IPOOH, YCTAHOBJICHUE CBA3CH MEXKy HUMHU, PACCMOTPEHHE IPUEMOB
pelieHus 3a1a4 Ha Apobu. B Havane 6 ki1acca MPOMCXOANUT 3HAKOMCTBO C IIOHATHEM IIPOLIEHTA.

OCOOEHHOCTBIO U3YUEHHS TOJOKHUTEIbHBIX U OTPULIATENIBHBIX YUCEN SIBJISETCS TO, YTO OHU
TaK)K€ MOTYT paccMaTpuBaTbCs B HECKOJIBKO 3TanoB. B 6 kiacce B Hayalle M3y4eHUS TEMBI
«[lonoxurenpHple U OTpULIATEIbHBIE YMCIA» BblAeseTcs noareMa «llensle yncna», B pamkax
KOTOPOl 3HAaKOMCTBO C OTPUUATEIBHBIMM YHCIAMM W JEHCTBUSAMHU C IOJIOKUTEIBHBIMH H
OTPULIATEIIBHBIMU YMCIIAMH IIPOUCXOJUT Ha OCHOBE COJAEPKATEIBHOIO MOAX0Aa. DTO MO3BOJISIET Ha
JIOCTYIIHOM YpPOBHE IT03HAKOMHUTH yUYaIIUXCS IPAKTUUECKU CO BCEMH OCHOBHBIMU IOHATHUSMHU TEMBI,
B TOM YHCJIE U C TIPAaBUIIAMHU 3HAKOB IIPHY BHITIOJTHEHUH apu(METHUECKUX IeiicTBUi. M3yuenne panno-
HAJIbHBIX YHCEJI HA TOM HE 3aKOHUHUTCS, a Oy/IeT IPOJOKEHO B Kypce anredpsl 7 Kiacca, YTo CTaHeT
CIIEAYIOIIUM IIPOXOJIOM BCEX NPUHLIMIMAIBHBIX BOIPOCOB, TEM CaMbIM pa3[elICHHE TPYAHOCTEH
obsieryaeT BOCHpUATHE MaTepuana, a paclpejieieHHe BO BpPEMEHHM CIIOCOOCTBYET HMPOYHOCTU
IpUOOpeTaeMbIX HaBBIKOB.

[Tpu 00ydeHuu pereHnIo TEKCTOBBIX 3a/1a4 B 5—6 Ki1accax UCIONIb3YIOTCS apudmMeTnieckue
npuéMmbl perieHust. TeKCToBbIE 3a7auu, peliaeMble pU 0TPabOTKE BBIYUCIUTENbHBIX HABBIKOB B 5—
6 Kimaccax, pacCMaTpUBAIOTCS 3aJa4d CIEAYIOIIMX BUAOB: 3a/a4d HA JBMXKCHHME, HA 4acTH, Ha
MOKYTIKH, Ha pa0OTy M NMPOU3BOAUTEIHHOCTh, HAa MPOLIEHTHI, HA OTHOILIEHUS U nponopuuu. Kpome
TOr0, 0Oyyaroluecs: 3HaKOMSITCS ¢ pUEMaMHU pelIeHUsl 3a]a4 1epedopoM BO3MOKHBIX BapUaHTOB,
yuatcs paboTaTh ¢ HHGOpMaLMeH, peicTaBIeHHON B popMe TaOaHIl WK AUarpaMM.

B paboueii mporpamme npeaycMoTpeHo GOpMHPOBAHUE TPONEIEBTHUECKUX AlIre0pandeckux
IpecTaBlIcHU. bykBa Kak CHMBOJI HEKOTOPOIO YHCIA B 3aBUCHMOCTH OT MaTEMaTHYECKOIO
KOHTEKCTa BBOJUTCS IIOCTENIEHHO. byKBEHHAs! CUMBOJIMKA HIMPOKO UCIIOJIB3YETCS MPEXKIE BCEro s
3amucy OOIIMX YTBEP:KJIEHUH U MpeiokeHni, GopMys, B YaCTHOCTH Il BBIYMCICHUS T€OMETPHU-
YECKHUX BEJIMYMH, B KAYECTBE «3aMECTUTEIISD) YHUCIIA.

B kxypce «MaremaTuku» 5—6 KaccoB NpejcTaBieHa HarjsAHas TeOMETpHsl, HalpaBIeHHAs
Ha pa3BUTHE OOPA3HOTO MBILUIEHHUS, IPOCTPAHCTBEHHOI'O BOOOPaXEHUS, N300pa3UTEIbHBIX YMEHHH.
DT0 BaKHBIN 3Tall B U3yYEHUU F€OMETPHUH, KOTOPBIM OCYLIECTBIISIETCS HAa HATJISAHO-IIPAKTUYECKOM
YPOBHE, ONUpPAETCsl Ha HAIIATHO-00pa3HOe MbIIIIeHHe oOyuatomumxcs. boibmas posib oTBOAUTCS
MIPAKTUYECKOHN IEATETLHOCTH, OIBITY, SKCIIEPUMEHTY, MOJIeIUpoBaHuio. O0yydaronecs 3HaKOMTCS
C TEOMETPUYECKMMM (UrypaMH Ha IUIOCKOCTM M B TPOCTPAHCTBE, C WX MPOCTEHIINMHU
KOH(UTypanusMHy, ydarcs n300pakaTh UX Ha HEIMHOBAHHOM U KJieTyaToil Oymare, paccMaTpUBaIOT
UX MPOCTEHIIME CBOWCTBA. B mporecce M3ydeHUs HAriIsJHOM T€OMETPHUM 3HAHMS, IOJYyYCHHBIE
o0OyyaroluMuUCcs B Ha4aJIbHOM LIKOJIE, CHCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo y4eOHOro Kypca B yueOHOM IJIaHe
CornacHo yueOHOMY IUIlaHy B 5—6 Kiaccax H3y4yaeTcs WHTErpPUPOBAHHBIN INpeaMer



«MatemaTikay, KOTOPBIH BKIIOYAET apu(hMETHUECKUI MaTeprall U HarJIATHYIO0 T€OMETPHUIO, a TAKKE
MPOIEIEBTUUECKUE CBECHHS U3 areOpbl, 3JIEMEHTHI JIOTUKU M Havajia OMHMCATENbHON CTaTUCTHKY.

VY4eOHbIN TUIaH HA W3yYyeHHE MAaTeMaTHKH B 5—O6 Kiaccax OTBOAWUT HE MEHee 5 yueOHBIX
YacoB B HEJIEIIO B TEUCHHE KaX10T0 roja ooyuenus, Bcero 340 yqeOHBIX 4acoB.

Conep:xxanue ydye0HOro Kypca (1o rogam o0yueHus)

5 kaace

Hamypanvuusie yucna u nynp

HarypanbHoe uncino. Psg Hatypanpabix yncen. Yucno 0. M300pakeHne HaTypaIbHBIX YHCEIT
TOYKAaMH Ha KOOPJAMHATHOU (YMCIIOBOM) TIPSIMOMA.

[To3uumoHHass cucreMa cuuciieHus. PuMckas Hymepauus Kak OpUMEp HEMO3UIMOHHON
CUCTEMBI cunciieHus. JleciTuuHas cucteMa CUMCIICHHUS.

CpaBHeHHE HATYpalbHBIX YHCEN, CPAaBHEHHWE HATYpalbHBIX 4ucel ¢ HyaéM. CrocoObl
cpaBHeHUsA. OKpyTJIEHUE HATYPAIbHBIX YHUCEIL.

CrioxeHue HaTypajbHbIX YHCEIl; CBOMCTBO HYJIA IPU CIOXKEHUU. BrlunTanue Kak JeicTBue,
o0paTHOE CIIOKEHUIO. YMHOXKECHHE HATypaJbHBIX YHCEN; CBOMCTBA HYNIS W EIUHHUIBI TIPU
YMHOXEHUH. JleTleHne Kak IefCTBHEe, 00paTHOE YMHOKEHUI0. KOMITOHEHTHI IS CTBHIA, CBSI3b MEXKTY
Humu. [IpoBepka pesynbrara apupmernyeckoro aedcTBus. IlepemecTurensHoe U COYETATEIBHOE
CBOMCTBA (3aKOHBI) CIIOKEHUS U YMHOXKEHUSI, paCIIPEACIUTEILHOE CBOMCTBO (3aKOH) YMHOXKEHHUSI.

Hcnons3oBanue OykB Uisi 00O3HAUYEHHS HEM3BECTHOI'O KOMIIOHEHTA W 3alllCH CBOWCTB
apu(pMETUYECKHUX TEHCTBUM.

Jenutenu m KpaTHbIE 4YMCIA, Pa3lI0KEHUE HA MHOXKUTENU. IIpocThie U cOCTaBHBIE YHUCIA.
[Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ ocTaTKOM.

CrerneHb ¢ HaTypaJbHBIM ITOKa3aTeIeM. 3allUCh YUCIIAa B BUJI€ CYMMBI Pa3psIHbIX CJIaraeMbIX.

YUucnoBoe BbIpaKEHHE. DBbpluncieHHME 3HAYEHHWHM YUCIOBBIX BBIPAKEHHUM; IOPSAIOK
BBIITOJIHEHUS ACUCTBUI. VICIIOIb30BaHKE NTPU BBIYMCIICHUSX IEPEMECTUTEIIBHOIO U COYETATEIIBHOTO
CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOKEHUS, PACIIPEIECTUTEILHOTO CBOWCTBA YMHOKEHHUS.

Jlpoou
[IpencraBienne o IpoOU Kak croco0e 3amucH 4acTu BeMMYUHBL. OOBIKHOBEHHBIE TPOOH.

[IpaBunbHBIE U HeMpaBUIIbHBIE ApoOu. CMelaHHas IpoOb; MpPeCTaBIeHHE CMELIaHHOW ApoOu B
BUJIE HENpPaBWJIBHOW JpoOM M BbAEICHHE LENOH YacTH YWClIa M3 HENpaBWIBHOW JIpoOH.
N300pakenune npobeil ToukaMu Ha 4UCIOBOM mpsimoi. OCHOBHOE CBOMCTBO apobu. CokpalieHue
npobeit. [TpuBenenue npodbu Kk HoBOMY 3HameHaTen0. CpaBHEHHE IPOOEii.

CrnoxkeHue W BblUMTaHUE ApoOel. YMHOXKEHUE U JelieHue Ipodeil; B3auMHO-OOpaTHbIE
npobu. HaxoxaeHne 4acTu 1enoro u 1eoro 1o ero YacTH.

Hecstnunas 3anuck apooeit. [IpencraBienue aecATUYHON IpoOU B BHJIE OOBIKHOBEHHOM.
N300parkeHne IEeCATUYHBIX JApoOeil TOYKaMU Ha YUCIOBOW mpsMoi. CpaBHEHHE IECATUYHBIX
IpoOeii.

Apudmerndeckue 1eHCTBUS C AECATHUHBIMU Apo0siMH. OKpyTIeHHE JeCATUIHBIX APOOEii.

Pewenue mexkcmoswix 3aoau

Pemenre TEKCTOBBIX 3ajad apU(PMETHUYCCKHM CIIOCOOOM. PelleHne JIOTHMYecKuX 3ajiad.
Pemenue 3amgau mepeOOpoM BceX BO3MOMKHBIX BapHaHTOB. VICIOJIb30BaHWE MPHU PEHICHUM 3a7ad
TaOJIUI] ¥ CXEM.

Pemenune 3amay, comepkaiiux 3aBUCHMOCTH, CBSI3BIBAIOIIUE BEJIUYUHBI: CKOPOCTH, BpEMS,
paccTostHue; IeHa, KOJMYEeCTBO, CTOMMOCTh. EJIWHMIIBI HM3MEpEeHHs: Macchl, 00bEMa, IICHBI;
paccTostHUsI, BpEMEHHU, CKOPOCTH. CBSI3h MEXTY €AMHUIIAMU U3MEPEHUS KAKIOW BETUINHBI.



Pemenne oCHOBHBIX 3a/1a4 HA JPOOH.
[IpencraBnenue 1aHHBIX B BUJE TAOIHUII, CTOJIOYATHIX THArPaMM.

Haznaonan ceomempus

Harnsaneie npencrasienus o purypax Ha IUIOCKOCTH: TOUYKA, MpsiMasi, OTPE30K, JIyd, yrol,
JIOMaHasi, MHOIOYTI'OJIbHUK, OKPY’KHOCTb, KpYT. YTo0JI. [IpsAMOi, OCTpBIN, TYIION U pa3BEPHYTHIN YIJIBL.

JnuHa  oTpe3ka, METPUYECKHE €IMHULBl JUIMHBL. JIMHA  JIOMAaHOHM, MEpUMETP
MHOTIOYyrojbHUKa. M3MepeHue u mocTpoeHue yrios ¢ HOMOIIbIO TPAHCIOPTHUPA.

Harnsigaele npeactaBieHus o GUrypax Ha IJIOCKOCTH: MHOTOYTOJBHHK; HMPSIMOYTOJIBHUK,
KBaJIpaT; TPEYroJbHUK, O PAaBEHCTBE (PUTYD.

N3o0paxkenue ¢uryp, B ToM yucie Ha kierdatord Oymare. [loctpoenue koHpurypamuii u3
yacTell IpsIMOM, OKPY)KHOCTH Ha HEJIMHOBAHHOW M KieTdaTroil Oymare. Vcmosip3oBaHHWE CBOWCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBajipaTa.

[Tnomanp OpsIMOYroJIbHUKa U MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX M3 IPSAMOYTOJBHUKOB, B
TOM yrcie Gpuryp, n300pakE€HHBIX Ha KJIeTYaToi Oymare. EqMHNIIBI n3MepeHHs TUTOIIAIH.

Harnspaele  mpenacraBieHWss O NMPOCTPAHCTBEHHBIX — (UTypax:  MPSIMOYTOJBHBIN
napajuiesnenunes, Kyo, MHOrorpaHHuku. M3o00paxkeHne nmpocTeiiux MHOIOIPaHHUKOB. Pa3BépTku
KyOoa u mnapamienenunena. Co3mgaHue Mojeneid MHOTOTPaHHUKOB (M3 OyMmaru, MpPOBOJIOKH,
TUJIACTUIIMHA U I.).

O0BEM PAMOYTOIBFHOTO Napaienenunena, Kyoa. Equauns: nsmepernus o0bEma.

6 KJacc

Hamypansuwie uucna

Apudpmernueckue AEUCTBUS C MHOTO3HAYHBIMU HATypalbHBIMU 4uCIaMU. YuUClIOBbIE
BBIDQKCHUS, TMOPSAOK JCHCTBUH, MCIIONb30BaHHE CKOOOK. lcCrmoiab30BaHHE NPH BBIYHUCICHHUSIX
MEPEMECTUTEIILHOTO M COYETATEIPHOTO CBOWCTB CIIOKEHHSI M YMHOXXCHUS, PacCHpeeIUTeILHOTO
cBoiicTBa yMHOXkeHUS. OKpyTJieHUEe HaTypajIbHbIX YHCEN.

]_ICJ'II/ITCJ'II/I " KpaTHBIC YHUCJIa; HanOOIbIINH O6H.[HI>1 JACIIUTECIIb 1 HAUMCHBIIICC 06]]_[66 KpaTHOC.
Z[eJ'II/IMOCTB CYMMBI U TIPOU3BCACHUS. Z[eJ'IGHI/Ie C OCTAaTKOM.

Jpoou
OObIKHOBEHHAs! JIpoOb, OCHOBHOE CBOICTBO JpoOM, cokpaiieHue apobeil. CpaBHEHHE U

yropsourBaHue Apooeil. Pemenne 3a1au Ha HaX0XK/JJCHUE YaCTH OT LIEJIOTO U IIeJI0ro MO €ro YacTH.
JlpoGHoe uunciio Kak pe3yibTar jnenenus. [IpeacraBienne necsTuuHoOi 1podu B BUJIe OOBIKHOBEHHON
IpoOU M BO3MOXKHOCTH IPEJICTaBICHUsS] OOBIKHOBEHHOU IpoOu B BUJIE AecATHYHOH. JlecsThuHbIe
npobu M MeTpuyeckas cuctema mep. ApupmMerndyeckue ACHCTBUS M YMCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JIECATUYHBIMU JIPOOSMHU.

OtHowenue. JleneHue B JaHHOM OTHOIIeHMH. MacmTab, nponopuus. I[lpumenenue
IIPONIOPLNI IIPU PELLIEHUH 3a/a4.

[TonsiTe mpoueHTa. BpluncieHne NpoueHTa OT BEJIWYMHBI M BEJIMUMHBI 1O €€ IMPOLIEHTY.
BelpakeHue MNpOLEHTOB JECATHUYHBIMU Jpo0sMu. Pemienue 3amad Ha NpoueHTH. BbipaxkeHue
OTHOIIEHUS BEJTUYMH B IIPOLEHTAX.

IHlonoxcumensvuvie u ompuyamenvnovle HUC1a

[TonoxurensHble U OTpULATENbHBIE YKcia. Llenble uncna. Moayne dncia, reomeTpudeckas
MHTEpIpeTanuss Mojayis uucia. M3o0paxkeHue uucen Ha KOOpAMHATHON mpsimoi. UYwucnoBbie
MIPOMEXYTKH.

CpaBHenue uncen. Apudmernyeckue ACUCTBUS C TOJOXKUTEIbHBIMU U OTPULATEIbHBIMU
YUCIIAMH.



[TpsimoyronbHasi cucreMa KOOpAMHAT Ha IIOocKocTH. KoopAauHAaThl TOUYKM Ha IUIOCKOCTH,
abcrucca u opauHara. [loctpoenue Touek U GUryp Ha KOOPAUHATHOM IIIOCKOCTH.

bykeennvie eviparcenusn

[Tpumenenue OyKB JUIs 3alIMCH MaTEMaTHYECKUX BBIpAXKECHUN M mpeaioxkeHuil. CBoiicTBa
apu(MeTHYECKUX JeHCTBUN. ByKBeHHbIE BBIPAKEHHMSI M YHUCIIOBBIC TOJCTAHOBKH. ByKBEHHBIE
paBeHCTBA, HAXOXKJICHHE HEU3BECTHOTO KOMITOHEHTa. DopMyIibl; (GOopMyIIbl IEpUMETpa U TUIOIIAIH
IpSIMOYTOJIbHUKA, KBajipaTa, 00bEMa napajuiesenunesa u Kyoa.

Pewenue mexcmoewix 3aoau

Pemenne TEKCTOBBIX 3amad apupMETHYECKUM CIOocoO0M. PereHue JIOrM4ecKux 3aaad.
Pemenue 3amau nepe6opoM BceX BO3MOKHBIX BAPHAHTOB.

Pemenue 3amay, comepxKamux 3aBUCUMOCTH, CBS3bIBAIOIIUX BEJIUYHHBI: CKOPOCTh, BPEMS,
paccTosiHue; eHa, KOJTMYeCTBO, CTOUMOCTb; TPOU3BOUTEIILHOCTD, BpeMs, 00bEM paboThl. ENUHUIIEI
WU3MEPEHHS: MAaCChl, CTOMUMOCTH; PACCTOSIHUS, BpPEMEHHU, CKOpOCTU. CBs3b MEXAY EIUHULIAMU
M3MEPEHUS KaXKI0M BEJIMUNHBI.

Pemienue 3aay, CBI3aHHBIX C OTHOIICHUEM, ITPOTIOPIIMOHAIBHOCTHIO BEJIMUKH, TIPOLIEHTAMH,
pelieHne OCHOBHBIX 3aJ1a4 Ha IPOOH U MPOLICHTHI.

OueHkKa ¥ NpUKUAKA, OKPYTJIEHHE pe3ysIbTaTa.

CocraBieHne OYKBEHHBIX BBIPAKEHUH 0 YCIOBUIO 3a/1a4U.

[IpencraBienue JaHHBIX ¢ TOMOIIBIO Ta0IHI] U AuarpaMm. CtondyaTeie TuarpaMMbl: YTEHHE
U octpoeHue. UTeHne KpyroBbIX AUarpaMM.

Haznaonan ceomempusn

Harmnsiiaele npeacraBieHus o pUrypax Ha INIOCKOCTH: TOYKa, MpsiMast, OTPE30K, JIyd, yrod,
JIOMaHasl, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJbHUK, OKPYKHOCTD, KPYT.

B3anmHOe pacnosio)keHue JByX HpSMBIX Ha IUIOCKOCTH, [apaJuleibHBIE IPSMBIE,
MepNeHIUKYIApHbIe TpsMble. V3MepeHue pacCTOSHUN: MEXIy ABYMS TOYKaMH, OT TOYKH [0
MIPSAIMOM; JUIMHA MAapUIpyTa Ha KBaJIPpaTHOM CETKE.

M3mepeHre W IMOCTPOCHHE YIVIOB C IOMOIIBID TPAHCIOPTHpPA. BHIBI TPEyroJbHHUKOB:
OCTPOYTOJIbHBIM,  HPSIMOYTOJIbHBIM,  TYHNOYTOJbHBIM;  paBHOOEIPEHHBIH, PABHOCTOPOHHMIM.
YeTbIpEXYroapHUK, IPUMEPBl YETBIPEXYTOJbHUKOB. lIpAMOYrospHUK, KBaJapar: HCIOJIb30BaHHUE
CBOWCTB CTOPOH, YIJIOB, nuaroHaieil. M3o0paxeHue reomerpuyeckux (Gpuryp Ha HEIMHOBAHHOMN
Oymare ¢ HCIOJIb30BAaHUEM IUPKYJs, JUHEWKH, YroJbHUKA, TpaHcmopTtupa. Iloctpoenus Ha
KJIeTyaToi Oymare.

[Tepumerp MHOroyroibHuKa. IloHsTre miomaau GUrypsl; eIMHULBI U3MEPEHUS! TUIOIIA N,
[TpubnmxE€HHOE U3MEpeHre TUIoMaau GUryp, B TOM 4Mcie Ha KBajapaTHoOU ceTke. [Ipubnmxénnoe
MU3MEPEHUE JUTMHBI OKPYKHOCTH, IIOIIAIN KPyTa.

CummeTpus: LEeHTpallbHasA, OCEeBas U 3epKabHas cuMMETpHuH. [locTpoeHne CUMMETPUYHBIX
¢buryp.

Harnsanble nmpeacTaBieHus 0 MPOCTPAHCTBEHHBIX (pUTypax: Mapajuieienumnes, Kyo, mpu3ma,
UpaMuUIa, KOHYC, IIUIUHD, map U chepa. M300paxkenue npoctpaHcTBeHHBIX GUryp. Ilpumeps paz-
BEPTOK MHOTOTPAHHUKOB, MIIMHAPA U KoHyca. Co3/1aHue MoJiesiel TPOCTPAaHCTBEHHBIX GUryp (13
Oymaru, MpoBOJIOKH, IJIACTHIIMHA U JP.).

[Tonsitne 00BEMa; eMMHUIIBI H3MEpeHHs 00béMa. OOBEM IPSIMOYTOJIBHOTO TTapaIJICIICTIHIIEIA,
KyOa.

[InanupyeMble npeagMeTHbIE Pe3yJIbTAThl 0CBOEHHUS padoueil mporpaMmsl Kypca (1o
roaam ooy4eHmus)

OcBoenune yueOHOro kKypca «MaremaTtuka» B 5—6 Kiaccax OCHOBHOM IIKOJIBI JIOJKHO



o0ecrneunBaTh JOCTUKEHHUE CIAEAYIONINX MPEeIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:

5 kace

Yucna u epluucnenusn

o [lonumarh W MNpaBUWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIE C HATypalbHBIMU
YHClIaMU, OOBIKHOBEHHBIMH U JIECSITUYHBIMU JPOOSIMH.

o CpaBHMBaTh W YIOPSAOYMBATH HATypajJbHbIC YWCIA, CPAaBHUBATh B INPOCTEHIINX
citydasix OOBIKHOBEHHBIE APOOH, IECATUYHBIE TPOOH.

. CoOTHOCHUTH TOYKY Ha KOOPJAMHATHOW (YHCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €l
YHCIIOM M U300pakaTh HATypaJIbHBIC YHCIIA TOYKAMHU Ha KOOPAWHATHOM (UHCIIOBOIA) PSMOH.

o Bemonuare  apudmMernueckue  IEHCTBHSA ¢ HAaTypajJbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMH JPOOSIMHU B MPOCTEHIINX CITydasx.

o BbInonHATE IPOBEPKY, MPUKUAKY PEe3yJIbTaTa BHIYUCICHUH.

o OxpyrysTh HaTypaibHbIC YHUCTIA.

Pewienue mexcmoeguvix 3a0au

o Pemrate TekcTOBBIE 3amauM  apH(PMETHUYECKUM CIOCOOOM U C  IOMOIIBIO
OpPTraHU30BaHHOTO KOHEYHOTO Mepedopa BceX BO3MOKHBIX BAPHAHTOB.

o Pemate 3amaum, conepikamye 3aBUCHMOCTH, CBSI3BIBAIOIINE BEJIWYMHBI: CKOPOCTD,
BpEMsI, PaCCTOSTHUE; [1€Ha, KOJINYECTBO, CTOUMOCTb.

o Hcnonp30BaTh KpaTKHE 3aMMCH, CXEMBbI, TAOIHUIIbI, 0003HAUCHHUS TIPH PEIICHUH 33/1a4.

° ITonmp30BaThCs OCHOBHBIMH CANMHUIaMN H3MCPCHHA: LEHbI, MAaCCbl, PACCTOSAHUA,

BPEMEHU, CKOPOCTH; BBIPAXKATH OJIHU €IUHULIBI BEJIMYMHBI Yepe3 APYTrHe.

. W3BnekaTh, aHATM3UPOBATh, OIICHWBATh WH(OPMAIIHIO, TIPEICTABICHHYIO B Ta0IHIIE,
Ha CTOJIOYATOH JauarpamMme, MHTEPIPETUPOBATh IPEICTABICHHbIE JaHHbIE, UCIIOJIb30BaTh JIAHHBIE
IIpY PELICHHUH 33/a4.

Haznaonan zeomempus

. [Tonp30BaThCsI TEOMETPUUYECKUMH TIOHSATUSMH: TOYKA, MpsiMasi, OTPE30K, JIyY, Yrod,
MHOTOYTOJIBHUK, OKPYKHOCTb, KPYT.

. [TpuBOIUTE MIpUMEPHI 0OBEKTOB OKPYKAIOIIEr0 MUPa, UMEIOIINUX (POPMY U3YUEHHBIX
TreOMETPUUYECKUX PUTYP.

. Hcnonb30BaTh TEPMHUHOJOTHIO, CBA3aHHYKO C YIJIAMH: BEpPIIMHA CTOPOHA; C
MHOTOYI'OJIbHUKAMHU: YTrOJl, BEpPIIMHA, CTOPOHA, IUAroHajb;, C OKPY)KHOCTBIO: Paguyc, IUAMETD,
LIEHTD.

. N300paxaTh M3ydyeHHbIE TeOMeTpUYecKrue (pUrypbl Ha HEJIMHOBAHHON W KJIETYATOMN
Oymare ¢ TOMOIIbIO IIUPKYJIIS U JIUHEHKH.

. HaxonuTts JUIMHBI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C ITOMOIIBIO JINHEWKH,
CTPOUTBH OTPE3KH 3aJaHHOW JUTMHBI; CTPOUTh OKPYKHOCTh 33JJaHHOTO PaJnyca.

o Hcnonp30BaTh CBOWCTBA CTOPOH M YIVIOB MNPSMOYIOJbHUKA, KBajgpara i HX
ITOCTPOEHHSI, BBIYUCIICHMS TUIOLIAIA U ITIEpUMETpa.

o Bbuucnare  mepuMeTp M IUIOMIAJAL  KBajpaTa, MPSAMOYrojbHHKa, QUryp,
COCTaBJICHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4Hcie (pUryp, n300pakEHHBIX Ha KJIeT4aToi Oymare.

. ITosp30BaTbCs OCHOBHBIMUA METPUYECKUMH €AMHUIIAMUA U3MEPEHMS JUINHBI, TUIOIIA/H;
BBIPAYKaTh OJJHU €IMHUIIbI BETUYHUHBI UEPE3 APYyTHUE.

o Pacnio3naBate mapajienenunesn, KyO, MCIOJIB30BaTh TEPMHUHOJIOTUIO: BEpIIMHA,
peOpo rpaHb, U3MEPEHUs; HAXOUTh U3MEPEHUS Mapajuiesenumneaa, Kyoa.

o Brruuncisats 006EM KY6a, mapajuiejacnvieaa 1o 3aJaHHbIM U3MCPCHUAM, ITOJIb30BATHCA



eIMHUIIAMU U3MEPEHHS 00bEMA.

. Pemrate HecnoxHbIE 33/1a4M HA U3MEPEHNE T€OMETPUUYECKUX BEJINUUH B
MIPAKTUYECKUX CUTYyaLUsX.

6 kaacc

Yucna u éviuucnenusn

. 3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3JIMYHBIMU BUJAMH YUCEN U CIOCOOaMHU
UX 3aMHCH, IEPEXOIUTH (€CIU 3TO BO3MOXKHO) OT OJIHOM (JOPMBI 3aMKCH YHCTIA K APYTOM.

. CpaBHUBATh U YIOPSIOUMUBATH II€JIbIE YKCIA, OOBIKHOBEHHBIE U JECITHYHBIE APOOH,
CPaBHUBATH YMCJIA OJJHOTO U PA3HBIX 3HAKOB.

. BeImonHATE, coueTasi yCTHBIE U MUCbMEHHBIC MPUEMBI, apU(PMETUICCKUE ACUCTBHS C
HATypaJIbHBIMU U LIEJIBIMU YUCITAMU, OOBIKHOBEHHBIMH U JIECITUUHBIMU APOOSIMHU, MTOTOKHUTEIbHBIMU
1 OTPULIATEIILHBIMU YUCIIAMH.

. BprunciiATh 3HAYEHUS YMCIOBBIX BBIPAKEHUM, BBIINOJHATH NPUKUIKY M OLIEHKY
pe3ynbTaTa BBIYUCICHUN; BBIMOIHATH MPeoOpa30BaHusl YMCIOBBIX BhIPAXXKEHUI Ha OCHOBE CBOWCTB
apu(pMETUYECKHUX JEHCTBUM.

. CoOTHOCUTH TOYKY Ha KOOPJIMHATHOW HPSIMOW C COOTBETCTBYIOLUM €M YHCIOM U
n300pakaTh YUCIIa TOYKAMU Ha KOOPAMHATHON MPSMON, HAXOIUTH MOJTYJIb YUCIIA.

o CoOTHOCUTH TOYKH B IPSIMOYTOJBHON cHCTeME KOOpAMHAT ¢ KOOpJIMHATaAMM 3TOU
TOYKH.

o OKpyTasTh LENble Yiciia U JeCATUIHbIE po0r, HAXOAUTh IPUOINKESHUS YHCEIL.

Yucnoevie u OyKkeeHHbvle BbIPANCEHUS

. [Tonumars 1 ynoTpeoisaTh TEpPMUHBIL, CBSI3aHHBIE C 3aIIUCHIO CTEIIEHU YUCIIA, HAXOIUTh
KBaJpaT U KyO 4KCiIa, BEIUUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAXKEHUH, COIEPIKAIINX CTEIICHH.

. [Tonb30BaTbCsl NMpU3HAKAMU JIEJIMMOCTH, PacKIaIblBaThb HATypaJbHbIE 4KCIIA Ha
MIPOCTBIE MHOKHUTEIIH.

. [Tonb30BaTbes MacmITaboM, COCTABIIATH IPOMOPLIUU U OTHOILLIEHUSI.

. Hcnonb3oBate OyKBbI s OOO3HAYEHMs 4YHMCET IPH 3alUCH MaTeMaTHYECKHX

BBIPQ)KEHUH, COCTaBJIATh OyKBEHHbIE BBIPAKEHUS U (OPMYIIbI, HAXOIUTHh 3HAUYEHUS OYKBEHHBIX
BBIPAKEHUI, OCYLIECTBIISISI HEOOXOAUMBIE NMOJACTAHOBKH U TPE0Opa3OBaHus.

° Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pewenue mexcmoswvix 3a0au

. Pemrate MHOTOIIIAarOBBIE TEKCTOBBIC 33/1a4U ApUPMETHUECKUM CIIOCOOOM.

. Pemlate 3amaun, CBsS3aHHBIE C OTHOIIEHHEM, MPONOPLUHUOHATIBHOCTBIO BEJIWYUH,
MPOIIEHTaMU; PeIlaTh TP OCHOBHBIE 33J1a4l Ha APOOU U MPOIICHTHI.

. Pemate 3amaum, conepkaiivie 3aBUCUMOCTH, CBSA3BIBAIOLIME BEJIMYHMHBI: CKOPOCTb,
BpEMS, PaCCTOSTHUE, 1IeHa, KOJIMYECTBO, CTOMMOCTD; TIPOM3BOAUTEIHLHOCTh, BpeMsi, 00bEMa paboThl,
WCTIONB3Ys apu(PpMETHIECKUE TEHCTBUS, OIIEHKY, MPUKHUIKY; TIOJIb30BATHCS SAUHUIIAMUA U3MEPECHHUS
COOTBETCTBYIOIINX BEJINYHUH.

. CoctaBnarb OyKBEHHBIC BBIPAKESHHS 110 YCIOBUIO 33/1a4H.

. N3Bnekars nH(popMalinio, IpeCTaBICHHYIO B TaOIUIIaX, HA TMHEHHON, CTOIOUYATOM
WU KPYTOBOM JuarpaMmax, UHTEPIPETUPOBATh MPE/ICTABICHHbIE JaHHBIEC, UCIOJIb30BAaTh JaHHBIC
P PEIIeHUH 3a/au.

. [IpeacraBnsaTe wHpOpPMAIMIO C TMOMONIBIO TaONHI, JIMHEWHOW W CTOJIOYATOM
JUarpaMM.

Hacnaonas ceomempus



o [TpuBoAUTE MpUMEPHI OOBEKTOB OKPYIKAIOILIET0 MUPA, UMEIOIIUX (OPMY H3YUYEHHBIX
reOMETPHUECKUX MNIOCKHUX U IPOCTPAHCTBEHHBIX (PUTYp, TPUMEPHI PABHBIX U CHMMETPUYHBIX (PUTYD.

. N300pakaTh C MOMOIIBIO HUPKYJIS, JTUHEWKH, TPAHCIOPTHPA HAa HEIMHOBAHHOW
KJIETYaTON Oymare U3y4eHHbIE IJIOCKUE FreoMeTpudecKre (GUrypsl 1 KOHQUryparuu, CHMMETpUYHbIE
¢burypsr.

. [Tonmp30BaTbcs TEOMETPHUUECKUMH TOHSATHSAMU: PABEHCTBO (UTYpP, CHUMMETpPHS;
HCII0JIb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCb CHMMETPHUH, LIEHTP CHMMETPHH.

. Haxonuth BeMYuHBI yIII0B U3MEPEHUEM C ITIOMOILBIK TPAHCIIOPTUPA, CTPOUTH YIUIbI
3a/IaHHOY BEJIMYMHBI, I10JIb30BATHCS IIPU PELICHUH 3a]a4 IPALyCHOM MEPOH YIJIOB; paCllO3HAaBATh HA
4epTeKax OCTPBIM, IPAMON, Pa3BEPHYTHIN U TYIIOU YIJIBL.

. BrluucnaTe JJIMHY JTOMAaHOM, IEPUMETP MHOTOYTOJIBHUKA, IT0JIb30BAThCS €AMHULIAMU
MU3MEPEHUS JJIMHBI, BBIPAXKaTh OJHU €IMHULIBI U3MEPEHHUs UIMHBI Yepe3 Apyrue.

o Haxomuth, HCHONB3ysh 4YEpTEKHBIE HHCTPYMEHTBI, PACCTOSHUA: MEXIY IBYMs
TOYKaMH, OT TOYKH [0 NPSMOM, JJIMHY IIyTH HAa KBAJPATHON CETKE.

o Bbruucnare miomanps Guryp, coCTaBiI€HHBIX M3 NPSIMOYTOJIBHUKOB, UCIIOJIBb30BaTh
pa3bueHue Ha MPSIMOYrOJbHMKHM, HA paBHble (UIYpPbI, JOCTpPaMBaHUE 10 MNPAMOYTOJbHUKA;
I10JIb30BAThCs OCHOBHBIMU €MHUI[AMU U3MEPEHHUSI IUIOIIA/IN; BBIpAXKaTh OJTHA €IMHULIBI U3MEPEHUs
IJIOLAN Yepe3 APyTHE.

o PacrioznaBaTh Ha MOAENSX U U300paXKEHHSIX MUPaAMHUAY, KOHYC, MHIUHJAP,
HCII0JIb30BaTh TEPMUHOJIOTHUIO: BEPIINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

o N300paxaTh Ha KJIeT4aToil Oymare mpsMOYTOJIbHBIN Mapaieienumne].

o Boruncnsate 00bEM NpAMOYrojbHOTO Mapajulesienunena, Kyba, I0JIb30BaThCs

OCHOBHBIMU €AWMHHULIAMU U3MCPCHUA 06’béMa; BbIpaXaTb OJHH CAWHHUILI U3MCPCHUA 00BEMa qcpes3

IpyTHe.

L4 Pemrate HEecnoKHBIE 3ala4i Ha HAXO0KACHHUEC T'COMCTPUICCKHUX BCIIMYHH B

MPAKTUYCCKUX CUTYAUAX

TemaTnueckoe NJaHMPOBaHHUe Y4eOHOT0 Kypca (1o roaam o0ydeHus)
5 kimace (204 gaca)

DJIEeKTPOHHbIE
Ha3Banmne OcHoBHbIE BH/bI
OcHoBHOE coepkaHue (uudgposrbie)
pasaeJa (TemMbl) NeATEJIbHOCTH
paszaena (TemMbl) o0pa3oBaTe/bHbIC
(410 YacoB) o0yuaroumuxcst
pecypcsl

HarypajibHble
yucaa. JleicrBus
¢ HATYPAJIbHBIMH

yncaamu (44 1)

Hecstnunas cucrtema
cuucieHus. Psan
HaTypaJIbHBIX YHCEI.
HarypanbHblii psin.
Yucno 0. HarypanbHbie
YuCJa Ha KOOPAMHATHON

YuTaTh, 3aIMCHIBATD,
CPaBHMBATH
HaTypaJbHbIC YUCTIA;
npeajaraTb u
00CyK/I1aTh COCOOBI
YHOPSI0YMBAHUS YUCEN.

1. Maremarunka, 5
kmacc, PI'AOY
JIIO «Axanemus
MuHnpocsenieHus
Poccumn»

2. lomamaue

npsiMmoii. CpaBHeHUE, HN300paxars 3a7aHus.
OKpYTJIEHUE KOOPJAMHATHYIO MPAMYIO, Maremaruka.
HaTypaJbHbBIX YHCET. 0TMeYaTh YUCia TOYKaMU DNEeKTPOHHBIN
Apudmernueckue Ha KOOPJAMHATHOU o0Opa3oBaTeNbHbII
JIEUCTBUA C NPSAMO, HAXOAUTh pecype»
HaTypaJbHBIMU KOOPJIMHATHI TOUKH. Jomarnrane
guciaamMu. CBoHcTBa HcciaenoBaTh cBOMCTBa 3aJaHusl.




HYJIS [IPU CIIOKEHUHU U HaTypaJIbHOTO psifa, OcHoBHOE 00111ee
YMHOXEHHUH, CBOMCTBA yucen 0 u 1 npu oOpa3oBaHmHe.
EIVHULBI [IPA CIIO)KCHHH U YMHOKCHHH. | MareMaTtukay, 5-6
YMHOKEHUH. Hcnonb3oBaTh NpaBuiio kiacc. AO
[lepemecturensHoe U | OKpYIJIEHUs HaTypallbHbIX | «M3marenbcTBo
COYEeTaTeIbHOE CBOICTBA YHUCEIL. «IIpocsenienne»
CII0KEHUS U BbInoHATH 3. Tpenaxep
YMHOXEHHUS, apudgmMeTnyecKue «O06aKko 3HaHUI»
pacIpeneauTeIbHOoe AEHCTBHSA C HATypaJbHBI- Maremaruka. 5
CBOMCTBO YMHOXKEHMSI. | MU YHMCIaMH, BBIYHCJIATH kiacc, OO0
Jenurenu u kpaTHbie 3HAYCHUS YUCIOBBIX «DuzukoH JIab»
YUCIIA, Pa3JI0KECHUE BbIpaxkeHUI co ckoOkamu | 4. Kypc ypokoB 1o
YKCJIa HA MHOXKHUTEIIH. u 6e3 cKoOOK. MareMaTtuke, 5
JleneHue ¢ ocTaTKOM. 3anuchbiBaTh kiacc, OO0
IIpocTeie u cocTaBHBIE MPOU3BEIECHUE B BUJIE «AHTEPIA»
yucia. [lpuznaku ne- CTEIECHU, YUTATH
JuMocTH Ha 2, 5, 10, 3, CTCNICHHU, UCNO0JIb30BATh
9. TePMUHOJIOTHIO
Crenens ¢ HATypaJIbHBIM | (OCHOBaHUE, TTOKA3aTEelb),
IIOKA3aTeJEM. BbIYMCJISTH 3HAYEHUS
YuciioBble BBIPAXKEHUS; CTEIECHEH.
MOPSIAOK IEUCTBUM. BbINOJIHATE NPUKUAKY

U OLICHKY 3HAYECHUU
YHCJIOBBIX BBIPAXKEHUH,
npeajaraTb u

Pemienue TeKCTOBBIX
3a/1a4y Ha BCE

apu(pMETHUECKHE
NENCTBHS, Ha IBUIKEHHE NPUMEHATH PUEMBI
¥ TIOKYIIKH NPOBEPKH BLIYMCIICHUN.

Hcnoas3oBarh npu
BbIYHCJICHUSIX
NIEPEMECTUTENILHOE U
COUETaTEIbHOE CBOMCTBA
CJIOKEHMSI U YMHOXKECHMUS,
pacnpenenuTeNbHOoe
CBOMCTBO YMHOKEHU,
(opmysmpoBars u
NPUMEHATH NPaBUJIa
npeoOpazoBaHms
YHCJIOBBIX BBIPAXKEHUH Ha
OCHOBE CBOMCTB
apupMeTHIECKUX
JIEUCTBUU.
HccaenoBarb 4ncioBbie
3aKOHOMEPHOCTH,
BBIABUTATH H
000CHOBBIBATH
TUINoTe3bl,
(¢popmyuposarb




00001IeHNSI ¥ BLIBOJbI
0 pe3yJbTaTaM
MIPOBEAEHHOTO
HCCIICOBAHUS.
D®opMyIMPOBATH
omnpeaesieHUus JICIUTENs U
KpaTHOTO, HA3bIBATh
JIETIUTENN U KpaTHbIE
YHCIIa; PACO3HABATH
MIPOCTHIE U COCTABHBIC
yucia; (popMyJTHPOBATH
U IPUMEHSATH MPU3HAKHU
JIeJInMMOCTH Ha 2, 3, 5, 9,
10; npumeHaTh
AJITOPUTM PA3JI0KECHUS
YHUCya Ha MPOCThIE
MHOKUTEJIN; HAX0AUTh
OCTaTKH OT JCJIICHUS U
HETIOJIHOE YaCTHOE.
Pacno3HaBaTh HCTHHHbBIC
1 JIO’KHBIC BBICKA3bIBAHUS
0 HaTypaJIbHBIX YHCIIAX,
NMPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH
BBICKA3BIBAHUA U
OTPUIIAHUS BBI-
CKa3BIBAaHUM O CBOMCTBAX
HaTypaJIbHBIX YHCET.
KouncrpyupoBarhb
MaTeMaTH4YeCKHe
NpeII0KeHHs C 110-
MOIIBIO CBS30K «H,
«UITA», «ECIIH..., TO...».
Pemiates TeKCTOBBIC
3a/1a4M apuPMETHIECKUM
crocoooM,
HCI0J1L30BaTh
3aBMCHUMOCTH MEXIY
BEITUYUHAMU (CKOPOCTb,
BpeMsl, paCCTOSIHUE; 1IEHa,
KOJIHNYECTBO, CTOUMOCTD M
JIp.): AHAJIU3UPOBATH U
OCMBICJIUBATH TEKCT
3aJ1a4H,
nepegopmyJnMpoBaTh
YCIIOBHE, H3BJIEKATH
HEOOXOAUMEIC JaHHEIE,




YCTAaHABJIUBATH
3aBUCUMOCTH MEXTY
BEJIMYMHAMU, CTPOUTH
JIOTUYECKYIO LIETIOUKY
paccyxIeHH.
MoaenupoBaThb X0
pELICHMS 3a/1a4H C
MMOMOUIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.
IIpuBoauTH, pa3zéoupars,
OLIEHNBATH PA3JINYHbIC
pelieHus, 3arnmucu
pELIEHUI TEKCTOBBIX
3ajad.
Kpurnuyecku oueHuBaTh
MOJIyYEHHBIN pe3ysbTar,
OCYIIECTBJIATH
CaMOKOHTPOJIb, TPOBEPSIst
OTBET HAa COOTBETCTBHE
YCJIOBHIO, HAXOAUTh
OIIHNOKH.
Pemrarte 3amaum ¢
MTOMOIIIBIO TIepebopa Bcex
BO3MOKHBIX BapUAHTOB.
3HAKOMHUTLCSH C
HCTOPHEH Pa3BUTHS
apu(pMETUKHI

Harasianast reo-
merpus. JInnuu
Ha miaockoctu (16

)

Touka, npsAmasi, OTPE30K,
nyd. JlomaHas.
N3mepenne mimHbI
OTpe3Ka, METPUUECKHUE
€IMHUILIBI U3MEPEHHUS
JUIHBL. OKpY>KHOCTb U
KpYT.
IIpakTryeckas pabora
«IlocTpoenue y3opa us
OKPYKHOCTEIN».

Yron. [Ipsmoin, ocTpslid,
TYIHOW U pa3BEPHYTHIN
yribl. I3Mepenue yrios.

IIpakTryeckas pabora
«IlocTpoenue yrios»

Pacno3naBarth Ha
4yepTexax, pucyHKax,
ONHUCBIBATD, UCIIOJIB3YS
TEPMHUHOJIOTHIO, U
H300pakKaTh C IOMOIIBIO
YEPTEKHBIX
WHCTPYMEHTOB: TOUKY,
MPsIMYI0, OTPE30K, JIyY,
yroJ1, JOMaHy1o,
OKPYKHOCTb.
Pacno3HaBarhb,
NPUBOAUTH IPUMeEPbI
00BEKTOB PEaNbHOTO
MUpa, UMEIOIIHNX opMy
W3Y4YEeHHBIX (QUryp, ome-
HMBATh UX JIMHEHHbIE
pa3Mepsl.
Hcnouab30BaThb TMHENKY
Y TPAHCHOPTHUP KaK
MHCTPYMEHTHI AJIs1

1. MaTemaruka, 5
knacc, DI'AOY
JI1O «Axagemust
MuHnpocBemeHus
Poccuny
2. lomanraue
3a7aHus.
MaremMaTuka.
DNIEeKTPOHHBII
o0pa3oBaTeNbHbII
pecype»
Jomarane
3a7aHus.
OcHoBHOE 0011ICE
oOpazoBaHmUe.
Marematukay, 5-6
kmacc. AO
«M3maTeancTBO
«[IpocBemenue»




3. Tpenaxep
«O0ako 3HaAHUIY
Marematuka. 5

kaacc, OOO
«DusukoH JIad»
4. Kypc ypoKoB 1o

MaTeMaTHuke, 5
knacc, OOO

«AHTEPIA»

IIOCTPOEHHUS U
U3MEpPEHUS: U3MEPSTh
JUIMHY OTpE3Ka, BEIUUUHY
yIia; CTPOUTH OTPE30K
3aJJaHHOW JUIMHBI, YTOJI,

3aJaHHOW BEJIMYHHBI;
OTKJIAABIBATH LIUPKYJIEM
paBHBIE OTPE3KH,
CTPOUTH OKPYKHOCTb
3aIaHHOTO paguyca.
HN300paxars
KOH(UTypaIiu
reoMeTpHUECKuX (Huryp
U3 OTPE3KOB,
OKPYKHOCTEH, UX YacTeu
Ha HEJIMHOBaHHOU U
KJIeT4aToi Oymare;
npeajarathb, ONUCHIBATH
U 00CYy:KIaTh CIOCO0bI,
AJITOPUTMBI ITIOCTPOCHMUSL.
PacnosnaBare u
H300paxaTh Ha
HEJIMHOBAaHHOMW U KJIET-
yaroi Oymare mpsiMoH,
OCTpBIN, TYIIOH,
Pa3BEPHYTHIN YIUIBL;
CPAaBHUBATDb YIJIbI.
BBIYNCAATD JUIMHEI
OTpPE3KOB, JOMAHBIX.
Honumars u
HCII0JIb30BATh NPH
pelIeHuN 32124 3aBU-
CHMOCTH MEXIY
€AMHULIAMU METPUYECKOMN
CUCTEMBI MED;
3HAKOMHUTbCH C
HEMETPUYECKUMU
CHUCTEMaMHU MED;
BBIPaKaTh JUIMHY B
pa3IMYHbIX €AVMHUILIAX
H3MEpEHUsI.
HccnenoBath Gurypsl u
KOH(uUrypammm,
UCIIOJIB3YS LU(PPOBBIE

pecypchl
1. Maremarunka, 5

OOLIKHOBEHHEIE

apoou (54 1)

MogaeaunpoBars B
rpadu4ecKkoil,

HpoOs. [IpaBuiibHbIE U

HeMpaBUWIbHbIE APOOH. kiacc, PI'AOY




OCHOBHOE CBOMCTBO
npoou. CpaBHEHUE
npobeii. CroxkeHue u
BBIUMTAHHUE OOBIK-
HOBEHHBIX JIpOOEH.
Cwmemrannast 1po0Ob.
YMHOKEHHUE U IeJIEHNE
O0OBIKHOBEHHBIX JPOOCH;
B3aMMHO-00paTHBIE
Ipoowu.
Pemenne TeKCTOBBIX
3a/1a4, CoIepIKaIInuX
npobu. OCHOBHEIE 3a-
Ja4¥ Ha JIpoOHu.
[Ipumenenue OyKB JIst
3allMCU MaTEMaTUYECKHUX
BBIPAKECHHUU U
MPEIJI0KEHU N

npenMeTHou Gopme, ¢
MOMOIIIbIO KOMITbIOTEPA
MOHSTHS 1 CBOMCTBA,
CBSI3aHHBIC C
OOBIKHOBEHHOM JIPOOBIO.
YuTaTh M 3aIMCHIBATh,
CPaBHHUBATDH
O0OBIKHOBEHHBIE JIPOOH,
npeiararhb,
000CHOBBIBATh U
00CyK1aTh COCOOBI
yHOPSA0YUBaHUS IpOOEi.
HN3o00paxkatsh
OOBIKHOBEHHBIE TPOOH
TOYKaMHU Ha KOOP-
JTUHATHOMN TIPSIMOIA;
HCI0JIL30BaTh
KOOPJIUHATHYIO TIPSIMYIO
JUTSI CpaBHEHUS ApOOeii.
DopMyJIMpPOBATH,
3aNMCBIBATH € IOMOIILIO
OyYKB OCHOBHOE CBOMCTBO
0OBIKHOBEHHOM JIpo0H;
HCII0JIb30BATH OCHOBHOE
CBOKMCTBO JApOOH JIJIst
COKpalleHus apo0eit u
MIPUBEJICHUS TPOOH K
HOBOMY 3HAMEHATEJIO.
MpencraBasaTs
CMEIIaHHYIo0 Ipo0b B
BU/JIE HETIPABUJILHOU U
BBIJICTIATH IENYI0 YacTh
YHclia U3 HEMPaBUILHOM
Jpo0wu.
BouInoaHaTrs
apudgmMeTnyecKue
JeidcTBHSA ¢ OOBIKHOBEH-
HBIMH JIPOOSIMU;
NPUMEHATH CBOHCTBA
apudmeTuuecKux
JEUCTBUH O
paloHaIN3auu
BBEIUHCIIEHUH.
BbINOJHATH NPUKHAKY
U OLIEHKY pe3yJibTaTa
BBIYHCIICHHIA,
npeajaratb u

JIIO «Axanemus
MuHnpocBeeHus
Poccuny»

2. Jlomarnraue
3aaHus.
MaremaTuka.
DJIEKTPOHHBIN
00pa3oBaTeNbHBIN
pecype»
JlomanHnue
3a1aHus.
OcHoBHOE 0011ICe
oOpasoBaHmUe.
MaremaTtukay, 5-6
knacc. AO
«M3marenbcTBO
«IIpocsemenue»
3. Tpenaxep
«O0mako 3HAHUIY
Marematuka. 5
knacc, OO0
«Duzukon JIadc»
4. Kypc ypokoB 1o
MaTteMaTHuke, 5
knacc, OO0
«MHTEPIA»




NPUMEHATH NPUEMBI
NMPOBEPKH BHIYKCIICHUMN.
IMpoBoauTs
HCC/IE[I0OBAHNUSA CBOVCTB
npobeii, onupasch Ha
YUCJIOBBIE HKCIIEPUMEHTHI
(B TOM 4HMCIIE C TOMOUIBIO
KOMITBIOTEPA).
Pacno3naBatb UCTUHHBIC
Y JIO’KHBIE BBICKA3bIBAHUS
0 Ipo0siX, NPUBOIAUTH
NPUMeEpBI U
KOHTPIIPUMEPBIL, CTPOUTH
BBICKA3bIBAHMSA U
OTPHULIAHUS
BBICKA3bIBaHUI.
Pemarb TexcTOBBIE
3a/1a4y, coJepKalue
JIpOOHBIC TaHHbBIE, U
3a/1a4M Ha HaXOKJICHUE
YacTH LIEJIOrO U LEIO0r0
10 €0 YaCTH; BHIAAIBJIATH
HX CXOACTBA U
pa3auvus.
MopeaupoBaTh XO/1
peuIeHus 3a/1a4u C
ITOMOIIIBIO PUCYHKA,
CXEMBI, TAOIHUIILI.
IIpuBoauTH, pazouparn,
OLICHNUBATH Pa3JINYHbIC
pelIeHus, 3arucu
PELIECHUI TEKCTOBBIX
3a/1au.
Kputuyecku oneHuBaThb
ITOJIyYEHHBIN pe3yJsbTar,
OCYILIECTBIIATH
CaMOKOHTPOJIb, TPOBEPSS
OTBET Ha COOTBETCTBUE
YCIIOBHIO, HAXOAUTh
OIINOKH.
3HaKOMHTBCSH €
HCTOPHEN Pa3BUTHS
apumMeTuKu.

Harasinnas
reomeTrpus.
MHOroyroJibHUKH
(16 1)

MHOroyrojabHuKH.
YeThIpEXYyTroyIbHUK,
IIPSAMOYTOJIbHUK,
KBaJpar.

OnuckiBaTh, HCHOJIb3YH
TEePMHMHOJIOTHIO,
H300pakKaTh C IOMOIIbIO
YEePTEKHBIX

1. Maremarwnka, 5
knacc, DI'AOY
JIIO «Axanemus




[IpakTryeckas pabora
«Toctpoenue
IPSIMOYTOJIBHUKA C
3aJJaHHBIMU CTOPOHAMHU
Ha HEJIMHOBAHHOMN
Oymarey.
TpeyronabHUK.
[Tnomane u nepumerp
MPSIMOYTOJIbHHUKA U
MHOTOYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSMOYTOJTbHUKOB,
€IMHUIIBI U3MEPEHUS
wiomaau. [epumerp
MHOTOYTOJIEHUKA

MHCTPYMEHTOB U OT PYKH,
MOJICIUPOBATh U3 OyMaru
MHOTOYTOJIbHUKH.
IIpuBoAUTHL MPUMeEPBI
00BEKTOB peabHOI0
MUpa, UMeoUX Gopmy
MHOI'OYTOJIbHUKA,
MIPSIMOYTOJIBHUKA, KBa-
JpaTa, TpeyroJbHUKa,
OLIEHMBATh UX JINHEHHBIE
pa3Mepsbl. Beraucasarhb:
MIEPUMETP TPEYIrOJIbHUKA,
IPSIMOYTOJIBHUKA,
MHOI'OYTOJIbHUKA;
IJI011A/Ib
MPSIMOYTOJIbHUKA, KBa-
apara.
HN300paxars
OCTpPOYTOJIbHBIE,
MPSMOYTOJIBHBIE U TYIIO-
YTOJIbHBIE TPEYTOJIbHUKH.
Crtpoursp Ha
HEJINHOBAaHHOM U
KJIET4aTOi Oymare KBa-
JpatT U NpsMOYTOJIbHUK C
3aJJaHHBIMHU JITTMHAMH
cropoH. UccienoBarb
CBOlicTBa
MPSAMOYTOJIbHUKA,
KBaJpara IyTéM
JKCIIEPUMEHTA,
HaAOIOIEHUS, U3MEPEHUS,
MOJIEJIUPOBAHUS;
CpaBHHMBATh CBOMCTBA
KBaJipaTa v Mpsmo-
YTOJIbHUKA.
Koucrpyuposarhb
MaTeMaTH4ecKHe
Npe10KeHH C 110-
MOILIBIO CBS30K
«HEKOTOPBI», «IH000M».
Pacno3naBatrb HCTUHHBIE
U JIOKHBIE BBHICKA3bIBAHUS
0 MHOTOYT'OJIbHHUKAX,
NPUBOJAUTH PUMePbI U
KOHTPIIPUMEPHI.
Hccaenosarb

MuHnpocBeeHus
Poccuny
2. Jlomarnraue
3a1aHus.
MaremaTuka.
DJIEKTPOHHBIN
o0pasoBaTeNbHBIN
pecype»
JlomanHue
3a1aHus.
OcHoBHOE 0011ICe
oOpa3oBaHmHe.
MartemaTtukay, 5-6
knacc. AO
«M3marenbcTBO
«[IpocBenienne»
3. Tpenaxep
«O0mako 3HAHUHY
Marematuka. 5
kaacc, OOO
«Duzukon J1adb»
4. Kypc ypokoB 1o
MaTteMaTHuke, 5
knacc, OO0
«AHTEPIA»




3aBHCHMOCTB IJIOLIAAN
KBaJipaTa OT JIIMHBI €T0
CTOPOHBI.
Hcnonb3oBath cBONiCTBa
KBaJpaTHOU CETKU IS
ocTpoeHust puryp;
pa3ouBaThb
IIPSIMOYTOJIBHHUK Ha
KBaJlpaThbl, TPEYTOJbHUKH;
COCTABJIATH QUTYPHI U3
KBaJIpaToB U
IIPSIMOYTOJIBHUKOB U
HaXOIWTh UX ILIOIIA/b,
pazouBaTh GUTYpHI HA
IPSIMOYTOJIBHUKH U
KBaJpaThl U HAXOIUTb UX
IJIOLIA/1b.
BrIpaxkaTh BeIUUMHY
IUIOLIA/IA B PA3IMYHBIX
€IMHULIAX U3MEPEHUS
METPHUUYECKON CHCTEMBI
Mep, MOHUMATD U HC-
N0J1b30BaTh
3aBHCHUMOCTH MEXIY
METPUUYECKUMU €11~
HULIAMU U3MEPEHUS
IUIOLIA/IH.
3HaKOMHTBCS €
npuMepaMu
NPUMEHEeHHU IJIOAAN U
nepuMeTpa B
IPAKTUYECKUX
cutyanusx. Pemarnb
3aa44 U3 PeAIbHON
KU3HU, NPeAIaraTb u
00cy:K1aTh pa3ju4HbIe
CIoco0bI pemneHus 3aaad.

JecaTuunnbie
apoou (46 4)

JlecsiTruHas 3amnuch
npobeii. CpaBHeHUE
JECSITHUHBIX APOOEH.
JeiicTBus ¢
JECSITHYHBIMH JIPOOSMHU.
Oxkpyrnenune
JECSITUUHBIX APOOEH.
Pemenue TeKCTOBBIX
3a/1a4, COJIePIKaIInX

IIpeacraBasaTs
JECATUYHYIO ApOOb B
BH/JIe OOBIKHOBEHHOM,

YUTATh U 3aNHCHIBATD,
CPABHUBATH JICCSITHUHBIC
JipoOu, mpeaiararhb,
000CHOBBIBATH U
00CyK1aTh CNOCOOBI
YIOPSAOYNBAHUS
JECSITHUHBIX APOOEH.

1. Maremaruka, 5
knacc, PI'AOY
HITO «Axanemus
MuHnpOCBeIIeHUS
Poccumn»

2. Jlomariaue
3a/IaHMS.
MaremaTuka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII




npoou. OCHOBHBIE 3a-
Ja4u Ha Apodu

HN300paxars
JeCATUYHbIE JpoOu
TOYKaMHU Ha KOOPJIU-
HAaTHOM IIPSIMOM.
BoIisaBasTH cX0ACTBAa B
pa3aMumsi NpaBuil
apuMeTUIECKUX
JNIEUCTBUM C
HATypaJbHBIMU YHCIIAMU
U JCCATUYHBIMU JIPOOSIMH,
OOBACHATH UX.
BuInoaHAaTh
aprupMETHYECKHE
JIIEHCTBHSA C ACCATUIHBIMU
JIpOOSIMH; BHINMOJIHATH
NPUKUAKY H OLIEHKY
pe3yJibTaTa BEIYUCIEHUMN.
IIpumeHsATH CBOMCTBA
apu(MeTHIECKUX
JIEHUCTBHI IJIS
paloHaAIU3aLNI
BBIYKCJICHUM.
IIpuMeHSATH MPaABUIO
OKPYIJIEHHS JECATUYHBIX
npobeii. [IpoBoauTH
HCCJIeI0BAHUSI CBOMCTB
JECSTUYHBIX Ipo0eii,
OTHUPASICh HA YHUCITIOBBIC
SKCIIEPUMEHTHI (B TOM
YHCIIe C TOMOIIBIO
KOMIIbIOTEPA),
BBIJIBUTATh I'HNOTE3bI U
MPUBOAUTH MX
00OCHOBaHHSL.
Pacno3HaBaTh HCTHHHBIC
M JIOJKHBIC BEICKA3bIBAHUS
0 JIpo0sIX, MPUBOAUTH
NPUMeEpPbI U
KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHHUSA U
OTpHULIAHUS
BBICKA3bIBaHMI.
PemaThb TEKCTOBBIC
3a/1auu, CoJIeprKaIne
JIpOOHBIC TaHHBIC, U HA
HaXO0XKJIEHUE YacTH

OcJIoro u nejIoro 1mo €ro

pecype»
JlomantHue
3aJ]aHMusl.
OcHoBHOE 0011ICe
oOpasoBaHmUe.
MartemaTtukay, 5-6
knacc. AO
«M3maTeabpcTBO
«IIpocBenieHue»
3. Tpenaxep
«O01ako 3HaHUIY
Marematuka. 5
knacc, OOO
«Duzukon Jladc»
4. Kypc ypokoB 1o
MaTteMaTHuke, 5
kaacc, OOO
«MAHTEPIA»




IIpuBoauTtsb, pazdouparsb,

YaCTHu, BBIABJIATH HX
CX0ACTBA U pa3jinvus.

MopaeaupoBaTth X0/
pelIeHus 3a/1a4u C
MTOMOIIbIO PHCYHKA,
CXEMBI, TAOIUIIBI.

OLICHUBATH Pa3JINYHbIC
pelieHus, 3arnmucu
PELIEHHUI TEKCTOBBIX
3a/1a4.
OnepupoBarsb
JIPOOHBIMU YHCIIAMU B
peanbHBIX KU3ZHEHHBIX
CUTyalUsX.
Kpurnuyeckn oueHuBaTh
IIOJIyYEHHBIN pe3yJsbTar,
OCYILIECTBIISTh
CaMOKOHTPOJIb, TPOBEPSIst
OTBET Ha COOTBETCTBHUE
YCJIOBHIO, HAXOIUTh
OILINOKH.
3HAKOMHTBCH C
HCTOpHeEl pa3BUTHUSA
apupMETUKH

Ky0a, IpsIMOYTOJILHOTO
napajuienenunesa,

Harasipnas MHOrorpaHHuKH. Pacnio3znaBath Ha 1. MaTemaruka, 5
reomerpus. Tena N3o6paxenue YyepTe:Kax, pUCYHKaX, B kiacc, PI'AOY
u Gurypsi B MHOT'OTPaHHUKOB. OKpY KaleM MHupe IO «Axkanemus
npocrpancrse (12 Mopnenu mpo- IIPSIMOYTOJIBHBIN MuHnpocseneHus
q) CTPaHCTBEHHBIX TEJI. napasenenunen, Kyo, Poccun»
IIpssMOyTONBHBIN MHOI'OTPaHHUKH, 2. lomanraue
napasiesienunes, Kyo. ONHUCBIBATDH, HCIOJIb3YH 3aJlaHusl.
Pa3BépTku kyba u na- TEPMUHOJIOTHIO, Maremartuka.
paenenuiena. OLICHMBATh JIMHCHHBIE ONeKTPOHHBIN
[TpakTuueckas padbota pasMephl. 0o0pazoBaTenbHbIN
«Pa3BépTka KyOa». IIpuBoauTH NpHUMepHI pecypce»
O0béMm KyOa, 00BEKTOB peaTbHOTO Jomamraue
MIPSIMOYTOJIBHOTO MUpa, UMEIOLIHNX OopMy 3aJlaHusl.
napajuiesienuneaa MHOT'OTPaHHUKA, OcHoBHOe 00111ee
MIPSIMOYTOJIBHOTO ITapajl- o0Opa3oBaHHe.
Jenenumnesna, Kyoa. MaremaTukay, 5-6
M3o6paxkars kyd Ha kiacc. AO
KJIeT4aToi Oymare. «M3maTeancTBO
HccaenoBath cBOMiCTBa «IIpocsenieHne»
3. Tpenaxep

«O0nako 3HaAHUIY

MHOT'OTpaHHUKOB,

Maremaruka. 5




kaacc, OOO

WCIIOJIBb3YS MOJICIIH.
Pacno3naBarb u
n300paxkaTh pa3BEPTKU
Ky0Oa U napajuiesenumnesa.
MopeaupoBath KyO u
napasuieJienune 1 u3

OyMaru u mpouux
MaTepUasoB, 00bACHATH
€Iocod MOJEINPOBAHHUS.
Haxoauthb nzmepenus,
BBIYHUCJISITD TUIOIIATH
MMOBEPXHOCTH;, 00BEM
Ky0a, IpsIMOYTOJIbHOTO
napajuiesienumnena;
HCCIe10BaATh
3aBHCHUMOCTBH 00BbEMaA
Ky0a OT JUTHHBI eTro pedpa,
BBIIBUTATH H
000CHOBBIBATH
TUIOTE3Y.
Hao0aronaTs n
NPOBOJIUTH AHAJIOTHH
MEX1y MOHSATUSIMU
IUIOIIAIU U 00BbEMA,
nepuMeTpa U Momaan
TTOBEPXHOCTH.
Pacno3naBarb HCTUHHBIE
Y JIOXKHBIC BBICKA3bIBAHUS
0 MHOTOTPaHHUKAX,
NPUBOIUTH NPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH
BBICKa3bIBAHUS U

«Dusukon J1ad»

4. Kypc ypokoB 1o
MaTteMaTuke, 5
knacc, OOO
«AHTEPIA»

OTPULAHHUSI BBICKA3bIBA-
HUMN.

Pemars 3agaum u3
peanbHON KU3HU

BorunciaaTh 3Ha4eHUS 1. Maremaruka, 5

HOBTOpCHI/IC OCHOBHBIX

IloBTOpEHUE M
0000menne (16 u)

MOHSTUM U METOJIOB

BBIpa)KeHPIfI, COACPpIKAIINUX

knacc, PI'AOY
IO «Axanemus

Kypca 5 kimacca, 0000- HaTypaJibHbIE YHCIIA,
LICHUE 3HAHUN OOBIKHOBEHHBIE U MuHnpocBeleHus

JecATUYHbIe poou, Poccun»

BBITIOJTHATH 2. Jlomaraue
peoOpa3oBaHUs YHCEI. 3aJlaHusl.
BriOupaTs crocod Maremaruka.
CpaBHEHUs YHUCEl, DNEeKTPOHHBIH

BBIUMCIICHU, MPUMEHSATH | 00pa3oBaTeNbHBII

CBOMCTBA pecype»




apu(pMeTHIECKUX
NEUCTBUI I
palroHaIN3aluN
BBIYNCIICHUM.
OcymecTBJasiTh
CAMOKOHTPOJIb
BBIITOJIHSIEMBIX JICHCTBHI
Y CaMOIIPOBEPKY
pe3yJibTaTa BEIYMCIEHUN.
Pemats 3agauu u3
peanbHOU KU3HH,
NPUMEHATH MaTe-
MAaTHYeCKHEe 3HAHMS I
pelIeHus 3a/1a4d U3 APyrux
y4eOHBIX IPEIMETOB.

JlomantHue
3a7aHusl.
OcHoBHOE 0011I€EEe
o0Opa3oBaHWe.
MartemaTtukay, 5-6
knacc. AO
«3maTeanpcTBO
«IIpocsenieHne»
3. Tpenaxep
«O01aKo 3HaHUIY
Marematuka. 5
kaacc, OOO
«DusukoH JIad»
4. Kypc ypoKoB 1o
MaTteMaTHuke, 5

Pemate 3agaun knacc, OOO
Pa3HbBIMU CIIOCOOaAMHU, «MHTEPIA»
CPABHUBATH CIOCOOBI
pelIeHus 3a/1a4H,
BbIOHPATH
pPanuoHAJbLHBIH CIIOCO0
6 kaacc (204 gaca)
HasBanmue pasaeina OcHoBHOE OcHOBHBIE BH/BI DJIeKTPOHHbIE
(Tembl) (UM ciI0 coJiep;kaHue pasaesia AesITeJIbHOCTH (undposbie)
4yacoB) (TeMbI) o0yuaromuxcst o0pa3oBaTe/bHbIE
pecypchl
HarypajibHbie Apudmernueckue BeinoaHsaTh 1. MaTtemaruka, 6
yucaa (30 u) JENCTBUS C apudpmernyeckne kiacc, PI'AOY
MHOT'03HAaYHBIMH JelicTBHA C JI1O «Axagemust
HaTypaJbHBIMU MHOT'03HaYHBIMU MuHnpocBemeHus
yucnamu. Yucnossle HaTypaJIbHBIMU Poccun»

BBIPXECHHUS, TIOPSIOK
JIEUCTBHH, HC-
MOJIb30BaHUE CKOOOK.
Oxkpyrnenue
HATypaJIbHBIX YHCEI.
Jlenutenu n KpaTHbIe
YHCIia; HauOOIbIITHH
o0IMit JeIUTeNb 1
HaWMEHBbIIIEE 00IIIee
KpaTHOeE.
Paznoxxenue uncna Ha
MPOCTHIE MHOXKHUTEIIH.
JlenumocTb CyMMBI U
MIPOU3BEICHUS.

YKCcllaMi, HAX0AUTh
3HAYeHHUs YUCIIOBBIX
BBIPAKEHUI CO
ckoOkamMu 1 6e3
CKOOOK; BLIYMCJIATH
3HA4YeHUs BHIPAKEHUH,
COJIepIKalNX CTETeHH.
BbInoJHATH
NPUKHIKY U OLEHKY
3HAYEHUW YHCITOBBIX
BBIPAKECHUH,
NPUMEHATHb NPHEMBI
NPOBEPKH PE3yNbTaTa.
Hcnouab3oBars npu

2. lomanraue
3a/IaHMS.
MareMartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaiane
3a/1aHMS.
OcHoBHOE o01IIEe
obOpasoBaHmUe.
Marematukay, 5-6
kiacc. AO
«M3naTenbCcTBO
«[IpocBemienue»




Jlenenue ¢ octaTkoM.

Perrenyie TeKCTOBBIX
3amay

BbIYHCJICHUSX
MEePEMECTUTENBHOE U
COYETATCIILHOE
CBOMCTBA CIIOXKCHHS U
YMHOXKEHHSI, pac-
MpeIeIUTeILHOE
CBOWCTBO YMHOKCHHS
OTHOCHUTEIILHO
CIIO)KCHMSI, CBOMCTBA
apumeTnyecKux
JIeHCTBHI.
HUccaenoBarh
YUCJIOBEIC
3aKOHOMEPHOCTH,
MIPOBOJIUTH YUCIIOBBIC
IKCTIICPUMEHTBHI,
BBIIBUTATh U
000CHOBBLIBAThH
THUIIOTE3HI.
DopmyIMpOBaTh
onpenaeJeHus JICTUTESA
1 KpaTHOTO,
HanOOJIBIIET0 O0IIErO
JICTIATEIIS U
HaMMEHBIIIET0 00IIEero
KpaTHOTO, TPOCTOTO U
COCTAaBHOI'O YHCEJT,
HCIIOIL30BaTh ATH
TIOHSATHUS MPU PEIICHUN
3ajad.
IIpumensaTs
aJITOPUTMBbI
BBIYHMCJICHHS
HauOOJIBIIEro 00IIEro
JICIIATEISA U
HAaUMEHBIIIETO OOIIEro
KpaTHOTO JIBYX YHCE,
QITOPUTM PaA3JIOKEHUS
YHUCla Ha MPOCThIE
MHOKUTEIIH.
HccaenoBarhb ycioBus
JIETUMOCTH Ha 4 1 6.
HUccaenoBarhb,
00CyKIaTh,
¢popmyupoBath u
000CHOBBLIBATEH BBLIBOJI
0 4E€THOCTH CYMMBI,

3. Tpenaxep
«O01aKko 3HAHMID»
MaremaTuka. 6
kiacc, OO0
«DusukoH JIad»




MIPOU3BENICHUS: IBYX
YETHBIX YHUCEI, IBYX
HEUETHBIX YHCIIC,
YETHOr0 U HEUETHOTO
YHCell.
HUccaenoBath
CBOMCTBA JECIINMOCTHU
CYMMBbI U NIPOU3BEICHUS
YHCe]l.
IIpuBoAMTH MpUMeEPHI
YHCE C 3aJaHHBIMU
CBOMCTBaMH,
pacno3HaBaTh BepHbIE
U HeBepPHbIe
YTBEPKJICHHS O
CBOMCTBaX YHCEI,
ONpoBepraTb
HEBEpHBIE YTBEPKIACHUS
C IOMOIIBIO
KOHTPIPUMEPOB.
KouncrpyupoBarb
MaTeMaTH4YecKue
NpeaJI0sKeHus C 110-
MOIIBIO CBSI30K «H,
«UIIA», «ECIIH..., TO...».
Pemathb TEKCTOBEIC
3aJ1a49M, BKITIOYAIOIIIE
MOHSATHS JCIIUMOCTH,
apru(pMETUUECKUM
CII0CO00M,
UCIIONIL30BaTh TIepedop
BCEX BO3MOKHBIX
BApUAHTOB.
MogaeanpoBaTh X0/
pelIeHus 3a/1a4u ¢
MMOMOIIBIO PUCYHKA,
CXEMBI, TAOIUIIBL.
IIpuBoauTs,
pa3oupars,
OLICHUBATH PA3JIMYHbIE
pelieHus, 3arnucu
pPELIEHUI TEKCTOBBIX
3ajad.
Kpurnueckn
OLICHUBATDh
MOJTYYEHHBIN
pe3ynbTaT, HaXOdUTh




OLIMOKH, OCYILIECTBIISAThH
CaMOKOHTPOJIb,
poBepsisi OTBET Ha
COOTBETCTBHUE YCIIOBHIO.

Harasanas
reomerpus. [Ipsimbie
Ha IJI0cKOCTH (7 1)

[lepnieHiuKynspHbIE
MpsIMBIE.
[TapannensHbie
MpsIMBIE.

Paccrosinue mexnay
JIByMsI TOUKaMH, OT
TOYKH JI0 PSAMOM, J1JTn-
Ha IIyTH HAa KBAaJPaTHOU
CETKE.

IIpumepsl IpsIMBIX B
IIPOCTPAHCTBE

Pacno3naBatp Ha
YepTekax, pUCyHKax
CJy4yau B3aUMHOI'O
PaCIIOJIOKEHUS IBYX
MPSIMBIX.
H3o0paxats ¢
NMOMOIIbI0 YePTEKHBIX
HHCTPYMEHTOB Ha
HEJIMHOBAHHOU U
KJIET4aToi Oymare /iBe
MepPECEKAIOIINECS
psiIMbIE, 1BE
napajijieIbHbIC MPSMBIE,
CTPOUTH MPAMYIO,
MEePIEHINKYIISIPHYIO
JTaHHOM.
IMpuBOAUTH IPUMeEPDI
MapajuieIbHOCTH U
MEePHEHAUKYISIPHOCTH
NpsIMBIX B
IPOCTPAHCTBE.
Pacno3naBarth B
MHOTOYTOJIbHUKaX
MepIEHIUKYISIPHBIE U
napajjieiabHble
ctopossl. M300paxkaTs
MHOTOYTOJIbHUKH C
napajijielbHbIMH,
MePIEHINKYJISIPHBIMU
CTOPOHaMH.
Haxoauthb paccrosinue
MEXIY IBYMS TOUKaAMHU,
OT TOYKH JI0 PSMOH,
JUIMHY ITyTH Ha
KBaJpaTHOU CETKE, B
TOM YHCIIE€ UCTIONb3YS
U poBbIE PECYPCHI

1. Maremaruka, 6
knacc, PI'AOY
JIIO «Axanemust
MuHnpocBemeHus
Poccuny
2. Jlomanraue
3aJ]aHMUsl.
MaremMaTuka.
DIIEeKTPOHHBIN
o0OpazoBaTebHBIN
pecype»
Jlomanaue
3aJ]aHMsl.
OcHoBHOE 0011I€EE
oOpa3oBaHue.
MaremaTtukay, 5-6
knacc. AO
«31aTeNnbCTBO
«IIpocBemeHue»
3. Tpenaxep
«O01aKo 3HaHHI»
MaremaTuka. 6
knacc, OO0
«Du3ukoH JIad»

Apodu (32 4)

OObIKkHOBEHHAas APOOb,
OCHOBHO€ CBOWCTBO
JIpoOH, COKpaIlCHHE

npobeii. CpaBHEeHHE U

yIOPSI0YHBAHIE
Ipobeii.

CpaBHuBaThH U
YHOPsSiI0YMBATh JIpOo0OH,
BbIOMPATH C1I0CO0
CpaBHEHHs Jpobeit.
IMpencraBasarb
JieCATUYHbIE po0Ou B

1. Maremaruka, 6
kiacc, PI'AOY
JIIO «Axanemus
MuHnpoCBeIIeHUs
Poccuny




Hecaruunblie qpodu u
METpHUYECKasi CUCTEMa
Mep.
Apudmernueckue
JIEUCTBUS C
OOBIKHOBEHHBIMU U
JECATUYHBIMU
TPOOSMH.
Otnomenue. [enenue
B JIJaHHOM OTHOILIEHUHU.
Macmira0, mpomopius.
IlonsTHE mpoLeHTA.
Brruncnenue npouenra
OT BEJIMYUHBI U
BEJIMYMHBI 110 €€
MPOLICHTY.
Pemenue TeKCTOBBIX
3aJ1a4, CoJIeprKalnX
JpoOU M TIPOLICHTHI.
[IpakTuueckas padbora
«OTHOIIEHHE UTUHBI
OKPYXHOCTH K €€
TUaAMETPy»

BUJI€ OOBIKHOBEHHBIX

JIPOOHBIX YUCEIT IPHU UX

JACCATUYHBIMU IIpO6$IMI/I.

CpaBHEHHUH, IIpU

Boinounars
apupmernyeckue
JIeCTBHA C
OOBIKHOBEHHBIMHU U

BpruucasaTe 3HaueHUs
BBIPXKEHUI,
CoJIeprKalIuX OObIK-
HOBEHHBIE U
JECSITUYHBIE TpOOH,
BBITIOJTHATH TIpeodpa-
30BaHuUs Apooeid,
BBIOMPATH C110CO0,
NPUMEHATH CBOMCTBA

apudmeTuuecKux
JIEUCTBUUN IS
panuoHaIn3auu
BBIYMCIICHUM.
CocraBiasaTb
OTHOIIIEHUS U
MIPOTIOPIIUH, HAXOAUTh
OTHOIIICHUE BEJINYHH,
JIIUTh BEIUYHUHY B
JTAaHHOM OTHOILLIEHUHU.
Haxoaurpb
IKCHEPUMEHTATbHBIM
NYTEéM OTHOILICHHE
JUTUHBI OKPY>KHOCTH K
e€ nnaMerpy.
HNuTepnperuposars
MacmiTad Kak

OTHOIICHHEC BCIIMYNH,

2. lomamiaue

npobeii u 3a/laHusl.
06BIKHOBCHHBIC B BUJIC Maremaruxa.
JECATUYHBIX, HC- ONEeKTPOHHBIN
0JIb30BaTh o0pa3zoBaTeIbHBIN
IKBHBAJIEHTHbIE pecype»
npeacTaBJIeHHs] JomarHue
3aj1aHusl.

OcHoBHOE 0011I€EE
oOpa3oBaHmUe.

BBIYMCJICHHSX.
Hcnoan3oBarh MaremaTtukay, 5-6
JeCATUYHbIE TpoOu Tpu kiacc. AO
npeoOpa3oBaHUN «H3maTenbCcTBO
BeJIMYMH B MeTpuueckoil | «lIpocBemenue»
CHUCTEME Mep. 3. Tpenaxep

«O01aK0 3HaHUI»
Maremaruka. 6

knacc, OO0

«Dusukou J1ad»




BbBIYUCIIATH PACCTOSAHUA,

OO0BSACHATD, YTO TaAKOE

BeipakaTh IpOLIEHTHI B

HAXOJAHUTh MacIITad
IU1aHa, KapThl U

UCTOJB3Ys MacITao.

IPOIICHT, YIIOTPEOIISATh
000pOTHI peuu co
CIIOBOM «ITPOIICHT.

Ipo0six u 1podu B
MPOLIEHTAaX, OTHOIICHUE
JIBYX BEJIMYVH B
MPOLIEHTAX.
Bb1uMcasTh MPOLEHT
OT YHCIIa ¥ YUCIIO TI0
€ro MpOIIEHTY.
Oxpyrasate qpodu u
MPOIEHTHI, HAXOAUTh
npUOIMKEHUS YU CETT.
Pemars 3a1a4u Ha
4acTu, IPOIEHTHI,
MPOIOPLINH, HA
HaXOXkJIeHue apoou
(mporneHTa) ot
BEJIMYMHBI U BEJTUYUHBI
1o e€ npobu
(mpouienty), 1podu
(mporeHTa), KOTOPBIN
COCTaBJISIET OJlHA
BEJIMYMHA OT JPYTOM.
IIpuBoauTs,
pa3ouparTb, OLEHUBATH
pa3NyYHbIe PEIICHNUS,
3aIlMCH PELICHUI
TEKCTOBBIX 3aJ1a4.
H3BaekaTh
uHdopmanuio u3
TaOIUIl ¥ TUarpamm,
UHTEPIPETHPOBATH
TaOJIMYHbBIC TaHHEIE,
OTIpeJIeNATh Hau-
OoJbIliee ¥ HaUMEHBIIIee
U3 MPEJICTABICHHBIX
JTAHHBIX

OceBasi cUMMeTpHS.

PacnosnaBath Ha

1. Maremaruka, 6

Harasanas
reoMeTpus. [HenTpanbHas yepTrexax u kiacc, PI'AOY
CummeTtpus (6 4) CHUMMETPHUSL. IO «Axanemust




[Toctpoenue
CUMMETPUYHBIX (QUryp.
[IpakTnueckas padbora
«OceBast CHMMETPUSI».

CummMmerpus B

IIPOCTPAHCTBE

n300pakeHusIX, M300pa-
KaTh OT PYKH, CTPOUThH
C TIOMOIIIbIO
WHCTPYMEHTOB (QUTYpPY
(oTpe3ok, TIoMaHyto,
TPEYroJIbHUK,
IPSMOYTOJIbHUK,
OKPY>KHOCTB ),
CUMMETPUYHYIO JAHHOU
OTHOCHTEIIBHO IIPSIMOU,
TOUKH.
Haxoauth npumepsl
CUMMETPUHU B
OKpY’KaloIleM MUpe.
MopeaupoBaTthb 13
Oymaru 1iBe (pUrypsl,
CUMMETpPUYHbBIE
OTHOCHUTEJIBHO IIPSIMOW;
KOHCTPYMPOBATh
reoMeTpUYECKre
KOH(UTYpalnH,
UCIMOJIb3Ysl CBOUCTBO
CUMMETPUHU, B TOM
qucie ¢ TOMOLIbIO
U(PPOBBIX PECYPCOB.
HccaenoBarhb cBONMCTBA
W3Y4YEHHBIX (uryp,
CBSI3aHHBIE C
CUMMETpPUEH, UCTIOJIB3YS
HKCIEPUMEHT,
HaOJIr0IeHuE,
MOJIETTUPOBAHUE.
O00CHOBBIBATD,
OIpoBepPraTh C
MTOMOIIbIO0 KOHTPIIPUME-
POB YTBEPKIEHUS O
cummeTpun Gpuryp

MuHnpocBemeHus
Poccuny
2. Jlomarnraue
3a7aHus.
MaremMaTuka.
DIJIEKTPOHHBII
oOpasoBaTebHBIN
pecype»
JlomanHue
3a7aHus.
OcHoBHOE 0011I€EE
oOpa3oBaHmUe.
MartemaTtukay, 5-6
knacc. AO
«31aTeNnbCTBO
«IIpocBemenue»
3. Tpenaxep
«O01aKko 3HaHHI»
Marematuka. 6
knacc, OO0
«Dusukon J1ad»

Beipakenus ¢
oyxBamu (6 4)

[Tpumenenue OykB a1t
3anucu
MaTeMaTUYECKUX
BBIPAXKCHUHN U
MPEJIOKEHUN.
bykBeHHBIE BbI-
paXXEHUs U YUCIIOBBIE
MTO/ICTAHOBKH.
bykBeHHBIE paBEeHCTBa,
HaxO0XXJICHHE

Hcnonb3oBath OyKBbI
JUIs 0003HAYCHUS
qucell, IPU 3alucu
MaTEMaTHYECKHUX
YTBEPKJICHH,
COCTaBJISATh OyKBEHHBIE
BBIPAXCHUS 110
YCIIOBUIO 3aJIa4H.
HUccnenosars
HECJI0KHBIE YHCIIOBBIE

1. Maremaruka, 6
knacc, PI'AOY
JITO «Axanemus
MuHnpOCBeIIeHUS
Poccuny
2. Jlomariaue
3aaHus.
MaremaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBII




HEU3BECTHOI'O
KOMIIOHEHTA.
DopMyiIbl

3aKOHOMEPHOCTH,
HCII0JIb30BaTh OYKBbI
JIUIS MX 3aIIUCH.
BoIuucjasaTh 9uciIoBOC
3Ha4YCHHE OYKBEHHOTO
BBIPAXKEHUS TIPU
3aJIaHHBIX 3HAUCHHUIX
OYKB.
3anuceIBaTh
(opmyJni: nepumerpa
Y TUJIOILAIU TIPSIMO-
yrOoJbHUKA, KBAPATa;
JUTUHBI OKPYKHOCTH,
IJIOIIAAN KpyTa;
BBINOJTHATH
BBIYHMCJIEHHS 10 3TUM
dbopmynam.
CocraBasTh
(popmy.isl,
BBIPKAOIIHE
3aBUCUMOCTH MEXIY

BCIIMYHMHAMH: CKOPOCTb,

BpEMsl, pacCTOSIHUE; 1ie-
Ha, KOJIMYECTBO,
CTOUMOCTb;
MIPOU3BOIUTENILHOCTbD,
BpeMmsi, 00bEM pabOThI;
BBITIOJHATh
BBIUMCJIEHUS 110 3TUM
bopmynam.
Haxoaurtsb
HEU3BECTHBIN
KOMITOHEHT
apudmernyeckoro
JEUCTBUSA

pecype»
JlomanHue
3a7aHusl.
OcHoBHOE 0011I€EE
oOpaszoBaHHue.
MartemaTtukay, 5-6
knacc. AO
«3narenncTBO
«IIpocsemenue»
3. Tpenaxep
«O01aKko 3HaHUIY
MaremaTuka. 6
knacc, OO0
«DusukoH JIad»

Harasanas
reomerpus. @Purypbi
Ha mJIockocTH (14 1)

YeTsIpEXYTroJbHUK,
MIPUMEPBI
YETBIPEX YT OJIbHUKOB.
[IpssMOYTOJIBHUK,
KBaJpar: CBOWCTBA
CTOpOH, YIJIOB,
JTaroHaieH.

I/IBMCpCHI/IC YIJIOB.

Byl TpeyroapHUKOB.

[Tepumerp
MHOI'OYTOJIbHUKA.

H3o6paxkars Ha
HEJIMHOBAaHHOU U
KJIET4aTOM Oymare ¢
UCIIOJIb30BaHUEM
YEePTEKHBIX
UHCTPYMEHTOB
YETBIPEXYTOJIBHUKU C
3a/IaHHBIMH
CBOMCTBAMH: C
NapajuieIbHbIMU,
MEPIIEHAUKYISPHBIMU,
PaBHBIMU CTOPOHAMH,

1. Maremaruka, 6
knacc, PI'AOY
JITO «Axanemus
MuHnnpocBenieHus
Poccuny
2. lomamnaue
3aaHUs.
MaremMaTuka.
DIIEKTPOHHBIN
o0Opa3oBaTenbHbBIN

pecype»
JlomantHue




[Tnomane purypsr.
@opMyIIbl IEPUMETPA U
TUIOMIA/IN TIPSIMO-
yroJIbHUKA.
[TpubmmxénnOE N3-
MEpeHHE II0LIAAN
buryp.
[IpakTuueckas pabora
«[Inomanp kpyra»

MPSIMBIMU yTJIaMU U Ap.,
paBHOOEIPEHHBIN
TPEYrOJIbHUK.
Mpennarares u
00Cy:KIaTh CIIOCOObI,
AJITOPUTMBI T10-
CTPOCHHS.
HUccaenoBarhb,
HCIIONB3Ys
AKCIIEPUMEHT,
HaOIIOIeHNE,
MOJCIIUPOBAHUE,
cBOMiCcTBa
MPSIMOYTOJIBHUKA,
KBaJIparta, pa30MBaTh Ha
TPEYTOJIbHUKH.
O00CHOBBIBATD,
ONpoBepraThb C
ITIOMOIIILIO
KOHTPIPUMEPOB
YTBEPKACHHS O TIpsi-
MOYTOJIbHHKE,
KBajpare,

U HEBEPHBIC
YTBEPKJICHHUSL.

ITOMOIIIBXO

TOM 4YHUCJIC B
MHOT'OYT'OJIbHUKE,

NMO3HABATh OCTPBHIE,
MpSIMBIE, TYIIBIE,
Pa3BEPHYTHIE YIJIBL.
Pacno3naBars,
H300pakaTh

YT OJIbHBIH,
TYIOYTOJIbHBIH,
paBHOOEIPEHHBIH,
PaBHOCTOPOHHHN
TPEYTOJIbHUKH.

MHOTOYTOJIbHUKA,
IUIOIIA b MHO-

royroJibHuKa

pacno3HaBaTh BEpHbIC

HN3mepsTH U CTPOUTH C

TPaHCIOPTHpPA YIJIBL, B

CPaBHMBATh YIJIbI; pac-

OCTPOYTOJIbHBIH, IPSAMO-

Bourumncasite nepumerp

3a7aHusl.
OcHoBHOE 0o011IEe
oOpa3oBaHHe.
MaremaTtukay, 5-6
knacc. AO
«3narenncTBO
«ITpocBemenue»
3. Tpenaxep
«O01aKo 3HAHMI»
MaremaTuka. 6
knacc, OO0
«Dusukon JIad»




pa3bueHneM Ha
PSMOYTOJIbHUKH, Ha
paBHbIE PUTYPHI,
UCIIOJIb30BATh
METPUYECKUE €TUHUIIbI
U3MEPEHUs IJIMHBI U
IUTOIIAH.
HUcnoas3oBatb
npuoInKEéHHOE
U3MepeHue JUTNH U TUI0-
aJel Ha KJIETYaTon
Oymare, npuOIKEHHOE
U3MEpPEHUE JUINHBI
OKPY’KHOCTH, IJIOLIA] 11

Kpyra

IHoaoxxkuTeIBbHBIE H
OTpULATEIbHbIE
yncaa (40 4)

Lenbre yncna. Moaynp
YuCia, TEOMETPUYECKAS
HMHTEpHOpeTanus
MonyJsi. Ynucnosele
MIPOMEXYTKH.

ITomoxxurenpHBIC B
OTPUIIATEIIEHBIC YUCIIA.
CpaBHEHHE MOJI0KH-
TENbHBIX U
OTPHUIIATEIILHBIX YHCEII.
Apudmernueckue
JIEHCTBHUS C
MTOJIOKUTEIBLHBIMU U
OTPUIATCIIEHBIMH
YUCJIaMH.

Pemtenue TeKCTOBBIX
3a71a4

IMpuBOAUTH IPUMeEPDI
HCIIOJIb30BaHUS B
peaNbHOM KU3HU

MI0JIO)KUTEIIbHBIX U

OTPULIATEIILHBIX YUCEI.

HN3o00pakats 11eibIe

YHCIIa, TIOJ0KUTEIIbHBIE

Y OTPULIATEIbHBIC YHCIIA

TOYKaMH Ha YMCIOBOU

IIPSIMOM, MCII0JIB30BATh

YHUCIIOBYIO NMPSAMYIO JJIs1
CpPaBHEHUs YUCE.

IIpumeHsaTH NpaBUIa

CpPaBHEHMI,

YHOPSAOYMBATH IIEIIbIE

4HCIIa; HAXOAUTH
MOJyJIb YHCJIA.
®opmyMpOBaTH

NPaBHJIa BEIYKCIICHHUS C

MOJIOXKUTETIbHBIMU U
OTpPULIATEIbHBIMU
quclIaMi, HAXOAUTh
3HA4YEeHHUSs YHCIIOBBIX
BBIPAKECHU,
COAEpKAIIMUX TEUCTBUS
C TIOJIOKUTENBHBIMU U
OTpHULIATEIbHBIMU
YUCIaMHU.
IIpuMeHsATH CBOMCTBA
CJIOKEHUS U
YMHOXEHUS IS
peoOpa3oBaHUs CyMM

1. Maremaruka, 6
kinacc, PI'AOY
JIIO «Axanemus
MuHnpocBemeHus
Poccuny
2. loMamraue
3aJaHMSL.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jomamane
3aJ]aHUsl.
OcHoBHOE 0o011IEe
oOpa3oBaHme.
Marematukay, 5-6
knacc. AO
«M31aTensCTBO
«ITpocBemenune»
3. Tpenaxep
«O0aKo 3HaHHI»
MaremaTuka. 6
knacc, OO0
«Dusukon JIad»




Y NIPOU3BEICHHI

IIpeacrasiienne
AaHHBIX (6 1)

[IpssMmoyronbHas
CHUCTEMa KOOPAMHAT HA
miockocty. Koopauna-

ThbI TOYKH Ha
IUIOCKOCTH, abcuucca u
OopAuHaTa.
Cronbuarsie u
KpPYI'OBBbIE JUArPaMMBI.
IIpakTryeckas pabora
«Toctpoenue
JUarpaMmy».
Pemenne TekcTOBBIX
3a/1a4, COeprKalUX
JlaHHBIE, IPECTAB-
JICHHbIE B Ta0NIMLIAX U
Ha JuarpaMmax

OOBACHATD U
WIIIOCTPUPOBATH
MOHATHE TIPSIMOYTOJIb-
HOM CHCTEMBI
KOOPJMHAT Ha
IUIOCKOCTH,
HCII0JIb30BaTh
TEPMUHOJIOTHIO;
CTPOUTH HA
KOOpJMHATHOMN
IUIOCKOCTH TOYKH U
(burypsl M0 3a1aHHBIM
KOOpJIMHATaM,
HAXO0UTh KOOPJIUHATHI
TOYEK.
YurTaTh cTOI0YATHIE U
KpPYTOBBIE JHarpaMMBbl;
HHTEPNPETHPOBATH
JAHHBIC; CTPOUTH
CTOJI0YAaTHIE THA-
IPaMMBl.
Hcnoan3oBarh
HH(pOpMALHUIO,
MPEICTABJICHHYIO B Ta-
Onunax, Ha AUarpaMMax
JUTSL peTIeHUs
TEKCTOBEIX 3a7a4 U
3a/1a4 U3 peanbHOM
JKU3HU

1. Maremaruka, 6
knacc, PI'AOY
JIIO «Axanemust
MuHnpocBeneHus
Poccuny
2. loMamraue
3aJjaHMusl.
MaremMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype»
Jlomamxaue
3aJaHMUSL.
OcHoBHOE 00111EE
oOpaszoBaHHueE.
MaremaTtukay, 5-6
kinacc. AO
«M3parenpeTBO
«IIpocBemenune»
3. Tpenaxep
«O01aK0 3HAHHI»
Marematuka. 6
knacc, OO0
«Duzukon JIadb»

Harasanas
reomerpus. Purypbi
B nmpoctpancrse (9

1)

IIpssMOyTONBHBIM
napasenenumnes, Kyo,
pu3Ma, MUpaMmuaa,
KOHYC, HWJIMHJIp, IIap U
ctepa. M3o6paxenue
MIPOCTPAHCTBEHHBIX
¢buryp. [Ipumepst
pa3BEPTOK
MHOTOTPaHHUKOB,
HWIMHJIPpA U KOHYCA.

[IpakTuueckas pabora
«Co3manue Mojenei
MIPOCTPAHCTBEHHBIX

buryp».
ITousarue o6BEMa;
€IMHUILIBI U3MEPECHUS

PacnosnaBarth Ha
4yepTexax, pucyHKax,
ONUCBIBAThH NMUpPaMUAY,
MPpU3MY, HUIHH]ID,
KOHYC, 1I1ap,
H300paxaTh UX OT
PYKH, MOJACTHPOBATH
u3 Oymaru, IjaacTUINHA,
IIPOBOJIOKH U AP.
IIpuBoaAUTHL NPUMeEpPDI
00BEKTOB OKpY-
JKAroIIero Mupa,
UMEIOUINX (HOPMBI
Ha3BaHHBIX TEJ.
HUcnoan3oBars
TePMHHOJIOTHIO:
BEpILINHA, peOpo, TpaHb,

1. Maremaruka, 6
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBemeHus
Poccuny
2. lomanraue
3a7aHus.
MareMaTuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIH
pecype»
Jomaiane
3a/1aHMS.
OcHoBHOE o01IIEe
oOpa3oBaHmUe.
Marematukay, 5-6
knacc. AO




o0béma. O0BEM TIpAMO-
YrOJIBHOTO

napaJiesienunesa,

Ky0a, hopmyssl 00bEMa

OCHOBaHUE, BBICOTA,
paanyc u TuameTp,
pa3Béptka. MU3yuars,
UCTIOJB3YS
HKCIIEPUMEHT,
Ha0I0IeHuEe, U3Me-
peHue, MoIeTUPOBaHuE,
B TOM YHCJIE
KOMITBIOTEPHOE, 1
ONMUCHIBATH CBOICTBA
Ha3BaHHBIX TeJ,
BBIfIBJISAITH CXO/JACTBA U
Pa3IMYMA: MEXKIY
MUPAMUION U IPU3MOI;
MEX]ly IUIUHAPOM,
KOHYCOM H IIapOM.
Pacno3nasarthb
pa3BEPTKU
napajulesienunesaa,
Ky0a, IpU3MBl,
MUPaMHUJIBI, KOHYCA,
WIUHIPA;
KOHCTPYMPOBATH
JTaHHbBIE Tella U3
pa3BEPTOK, CO37aBaTh
ux monenu. Co3naBarb
Mojeu
MIPOCTPAHCTBEHHBIX
¢uryp (13 Oymaru,
IPOBOJIOKH, TUIACTUIIMHA
U J1p.)
HN3mepars Ha
MoeasX: JIUHBI pedep
MHOTOTPaHHUKOB,
JUaMeTp miapa.
BoiBoauts Gopmyaay
00BéMa
MPSIMOYTOJIBHOTO
napajuieNienumnena.
BeruncasaTs mo
popmyaam: 00bEM
MPSIMOYTOJIBHOTO T1a-
pantenenumnesna, Kyoa;
WCIIOJIb30BATh €IMHUIIBI
n3MepeHus o0bpEMa;
BBIYUCIATH 00BEMBI
TeJ, COCTaBIICHHBIX U3

«M3parennpeTBO
«IIpocsemenue»
3. Tpenaxep
«O01aKko 3HaHUIY
Marematuka. 6
kinacc, OO0
«DusukoH JIad»




KyOOB,
napajJiesIeuIe /0B,
pelaTh 3a1a4M ¢
pCaJIbHBIMU JaHHBIMHU.

IHoBTOpEHME,
00001IEeHME,
cucremaru3anusi (20
1)

[ToBTOpEHNE OCHOBHBIX
MOHSTHUI U METOJIOB
KypcoB 5 1 6 KJIacCoB,
o0o0mienue u
cucTeMaTu3anus
3HAHUU

Bbruucasitb 3Ha4CHUS
BBIPAKCHHUIA,
coepKalux HaTy-
pajibHBIE, LIETBIC,
MOJIOKUTEIbHBIE U
OTpHUIIATEIIbHBIC YHCIIA,
OOBIKHOBEHHBIE U
JIECATUYHBIC IPOOH,
BBINOJIHATH
npeoOpa3oBaHMs YUCEI
Y BBIPAKEHUH.
Bbi6upars cnnoco6
CpaBHEHUS YHCeT,
BBIYMCIICHUIA,
NPUMEHATH CBOHCTBA
apumeTHIecKux
NEeNUCTBUHN IS
paloOHAIU3aALNI
BBIYMCIICHUIA.
Pemarnp 3agaum u3
peanbHOU KU3HH,
NPUMEHATH MaTe-
MaTH4YeCKHe 3HAHUS
JUTSL peIlieHus 3a/1a4 U3
JIPYTUX MPEIMETOB.
Pemats 3agaun
Pa3HbBIMH CIIOCOOaAMHU,
CPaBHMBAThb, BbI-
ouparhb cnocodbI
pelieHus 3a/1a4uu.
OcymecTBiasTh
CAMOKOHTPOJIb
BBITTOJTHSEMBIX
JICUCTBUH U
CaMOMPOBEPKY
pe3yibTaTa
BBIYHCIICHUI

1. Maremaruka, 6
knacc, PI'AOY
JIIO «Axanemust
MuHnpocBemeHus
Poccuny
2. Jlomanraue
3aJ]aHMUsl.
MaremMaTuka.
DIIEeKTPOHHBIN
o0OpazoBaTebHBIN
pecype»
Jlomanaue
3aJ]aHMsl.
OcHoBHOE 0011I€EE
oOpa3oBaHue.
MaremaTtukay, 5-6
knacc. AO
«31aTeNnbCTBO
«IIpocBemeHue»
3. Tpenaxep

«O01aKo 3HaHHI»
MaremaTuka. 6
knacc, OO0
«Du3ukoH JIad»




Auaredpa 7-9 kaace

ey yueOHOro Kypca

Anrebpa sBiseTCs OAHMM M3 OINOPHBIX KYpCOB OCHOBHOM IIKOJBI: OHAa OOECIeYuBaeT
U3yYyeHHe JAPYrMX IUCLMIUIMH, KaK €CTECTBEHHOHAy4YHOIO, TaK M T'yMaHUTApHOIO LIMKIIOB, €€
OCBOEHHME HEO0XOAUMO Ui MPOAOJDKEHHs 0Opa3oBaHUS M B IOBCEIHEBHOW XM3HU. Pa3zButue y
o0yyaroIuxcss Hay4YHbIX HPEJCTABICHUH O TNPOMCXOXKACHUU M CYHUIHOCTH anreOpanyecKux
abcTpakuui, crocodbe OTpaKeHHs MATEeMaTHYECKOW HAyKOH SBICHHH W NPOLIECCOB B MPHUPOJE H
O0IIeCTBEe, pPOJIM MAaTEMaTHUYECKOrO MOJEIHPOBAHMS B HAyYHOM IIO3HAHUM U B TIPAKTUKE
croco0cTByeT (hOPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHHUS U KAYE€CTB MBIIIUICHUS, HEOOXOUMBIX JJIsI
ajanTanuyd B COBpeMEHHOM Lu(ppoBoM oOmiectBe. M3ydeHue anreOpbl eCTECTBEHHBIM 00pa3oM
obecreynBaeT pa3BUTHE yMEHHUs HaOI0AaTh, CPaBHUBATH, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyer
KPUTUYHOCTH MBIIUIEHUS, CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHUS U
BBIBOJIbI, (hOpMynupoBaTh yTBepkAcHUsA. OcBoeHHE Kypca ainreOpbl oOecreuuBaeT pa3BUTHE
JIOTHYECKOTO MBIIUICHHUsI O0y4YaroIIMXCsl: OHM HUCIOJb3YIOT JeAYKTUBHbIE M WHIYKTHBHBIE pac-
CyXXJIeHUs, 0000IIeHne M KOHKpEeTU3aluio, a0cTparupoBaHue W aHajoruto. OOydeHuwe airedpe
MpearoaaraeT 3HAYUTENbHBIA 00BEM CaMOCTOATEIBHON NEATENFHOCTH OOYYaIOUINXCs, TMOITOMY
CaMOCTOSITENIFHOE PEIICHHUE 331a4 €CTECTBEHHBIM 00Pa30M SIBJISICTCS peaTn3alieil e TeIbHOCTHOTO
MIPUHLIMIIA O0YyYEHUS.

B cTpykType nporpammsel yueOHOro Kypca «Anredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT COJEpXKAaTeIbHO-METOUYECKUEe JTUHUU: «YHucina W BBIYMCICHUA»; «Anredpandeckue
BBIPQKEHUS»; «YpaBHEHMs U HepaBeHCTBa»; «DyHkuumu». Kaxnas U3 3TUX cojepkKaTelbHO-
METOAMYECKUX JIMHUM pa3BUBAETCA HA NPOTSHKEHUM TPEX JIET M3Yy4eHUs Kypca, €CTECTBEHHBIM
00pa3oM MeperuieTasich U B3aMMOJACUCTBYS C JAPYTHMH €ro JIMHUSAMH. B xone u3ydeHus Kypca
00y4aromuMcsl MPUXOIUTCS JIOTUYECKH PACCYXk/IaTh, MUCIOIB30BATH TEOPETHKO-MHOKECTBEHHBIN
S3BIK. B CBA3M ¢ ATUM uenec006pa3H0 BKJIFOYUTH B IIPOrpaMMy HCKOTOPBLIC OCHOBbBI JIOTMKH,
MIPOHU3BIBAIOIINE BCE OCHOBHBIE pa3Zelibl MAaTEeMaTHYECKOTO O0Opa3oBaHUs W CIIOCOOCTBYIOIINE
OBJIQJICHUIO OOYYarOIMMUCS OCHOB YHHBEPCAJIBHOTO MaTEMaTHYeCKOro si3bika. TakuMm o0paszom,
MOKHO YTBEp)KIaTh, YTO COJEP)KATEIbHOM M CTPYKTYPHOH OCOOEHHOCTBIO Kypca «Anredpa»
SABJIICTCA €0 I/IHTCFpI/IpOBaHHI)II\/'I XapakTep.

Conepxxanne TUHUN «Hucnaa U BBIYUCIEHUS» CIIYKUT OCHOBOM ISl AJAJIbHEUILIErO U3YYEeHUS
MaTEeMaTHKH, CIOCOOCTBYET PA3BUTHUIO y 00YYAIOIIUXCS JIOTHYECKOTO MBIIUIEHHSI, (JOPMHUPOBAHUIO
YMEHHsSI TIOJIb30BAThCSl aNrOPUTMaMH, a TakkKe MNPHOOPETEHUI0 TPAKTHUYECKHX HaBBIKOB,
HEOOXOAUMBIX JUIsl TOBCEHEBHOM KU3HU. Pa3BUTHE MOHATHUS O YKCIIe B OCHOBHOM IIKOJIE CBA3aHO C
palMoHaIbHBIMA M HUPPALMOHAIBHBIMU  YHUCIaMH, (OPMUPOBAHHWEM  TMPEACTABICHUH O
HGﬁCTBI/ITCJ’IBHOM quciie. 3aBepmeHne OCBOEHHS YHCIJIOBOM JIMHUHM OTHECEHO K cTapmeMy 3BCHY
oO1ero oopa3oBaHusl.

Conepkanre JBYX aireOpanueckux JHHHUH — «AnreOpandeckue BBIPAKEHUS» U
«YpaBHEHHUSI U HEPABEHCTBa» CIIOCOOCTBYET (OPMUPOBAHUIO Y OOYyYaIOUIMXCS MaTeMaTUYECKOTo
amnmaparta, HeoOXOIUMOro JUIsl PELICHUS 33aJa4 MAaTeMaTHUKHU, CMEXHBIX MPEIMETOB M MPAKTHKO-
OpUEHTUPOBAHHBIX 3a7ady. B oOCHOBHOW ImKoNie Y4YeOHBI Marepuan TPYNIUPYETCS BOKPYT
paIMoOHaIbHBIX BhIpaXeHU. Anredpa JeMOHCTPUPYET 3HAYCHWE MAaTEMAaTHUKU Kak si3bIKa JJIs T10-
CTPOEHHUSI MaTEMaTUYECKUX MOJIENIEH, ONMCAaHUs TIPOLIECCOB U SBJICHUN peanbHOro Mupa. B 3agaun
oOyueHus anreOpe BXOJAT TaKKe AalibHEHIIee pa3BUTHE aITOPUTMUYECKOTO MBILIUIEHUS, HEOOXO0/11-
MOTO, B YaCTHOCTH, IJIdI OCBOCHHUA KypcCa I/IH(i)OpMaTI/IKI/I, " OBJIAJICHUC HABbIKaMU JCAYKTUBHBIX
paccyxnennii. [IpeoOpazoBanre CHMBOJIBHBIX (DOPM BHOCUT CBOM CTIeTIM(UIECKUNA BKIIA]] B pa3BUTHE
BOOOpakeHus1, CHOCOOHOCTEH K MAaTEMaTHYECKOMY TBOPUECTBY.



Copepxanne QyHKIHOHATBHO-TpaPUIECKON JIMHUH HAIEJICHO HA MOJIyYeHUE IIKOJIbHUKAMU
3HaHUN 0 PYHKIMIX KaK BaKHEHIIIeH MaTeMaTHUECKON MOJIEIH TSl OMUCAHMSI U UCCIICTOBAHMS
pa3Ho00pa3HBIX MPOIECCOB U SBJICHUN B IPUpPOE U obiecTBe. M3yueHne 3Toro marepuana
CIOCOOCTBYET Pa3BUTHIO Y O0YUAIONIUXCS YMEHHSI HCIIOJIB30BATh Pa3JIMYHbIC BRIPA3UTEIILHEIC
CpEeICTBa sI3bIKAa MATEMAaTUKH — CJIOBECHbIE, CHMBOJIMUECKUE, TpaduiecKie, BHOCUT BKJIaJl B
(dhopMUpOBaHUE MIPEJICTABICHUI O POJIM MATEMATUKU B Pa3BUTHH LIMBUIN3ALUU U KYJIbTYPHI.

MecTto y4eOHOro Kypca B y4eOHOM IJIaHe

Cornacno yueOHOMY IU1aHy B 7—9 Kilaccax uU3y4aercs: yueOHbIH Kype «Anredpay, KOTOPbIi
BKJIIOYAET  CJIEAYIOIME OCHOBHbIE  pas3fenbl  cojepxkaHus: «Yucia u©  BBIYUCICHUS,
«AnreOpanuecKkre BbIpaKeHUs», «YpaBHEHUS U HEPABEHCTBa», «DyHKLIUNY.

Y4eOHbIN TJ1aH HA U3y4YeHHe anreOpsl B 7—9 Kiaccax OTBOJMT HE MeHee 3 y4eOHBIX 4acoB B
HEJIENIO0 B TEUSCHHE KaXJI0T0 rojia 00y4eHHUs, BCEro 3a TpH roga o0yueHus — He MeHee 306 yueOHbIX
4acoB.

Conep:xanue yueOHOro Kypca (mo rogam o0ydeHnmus)

7 kaacc

Yucna u evluucnenusn

PanunonajbHbIE YHCIa

Jpo6u 0OBIKHOBEHHBIE U JIECATUYHBIE, IEPEXO OT OJTHOM QOPMBI 3amucu Apoodeid K APYroi.
[lonsiTHE palMOHAILHOTO YHCIA, 3alHCh, CPABHEHHUE, YIOPSIOYUBAHHUE PAMOHAIBHBIX YHUCEIL.
ApudmeTrnueckue 1eHCTBUS C pallMOHAIIBLHBIMY YKcliaMu. Perienne 3a1a4 u3 peaibHOI MPaKTHUKU Ha
9acTu, Ha IpoOH.

CrerneHb ¢ HaTypaJbHBIM IIOKA3aTeJeM: OIpeJeicHue, MpeoOpa3oBaHUE BHIPAKCHHUHA HA
OCHOBE OIPEJICTICHUS, 3aIICh OOJIBIITNX YHCEIL.

[TpoueHTsl, 3anuch MPOLEHTOB B BUJIE APOOU U IpoOH B BUJE NPOLEHTOB. Tpu OCHOBHBIE
3a/la4¥ Ha MPOLIEHTHI, PELICHHE 3a/1a4 U3 peaTbHOU MPAKTHKHU.

[TpumeHeHne MPU3HAKOB IETMMOCTH, pa3NI0KeHNE Ha MHOKHUTENIN HATYPabHbBIX YHCET.

PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpSIMast U 0OpaTHas MPOTOPIIHOHATBHOCTH.

Ancebpauueckue gviparxcenus

[lepemeHHBIE, YHCIOBOE 3HAYEHUE BBIPAKEHUS C TepeMeHHOH. JlomycThMble 3Ha4YeHUsS
nepemMeHHbIX. [IpeacTaBieHne 3aBUCUMOCTH MEX/Ty BETMYMHAMH B BUie (popMyIibl. Beraucnenus mo
bopmynam.

[IpeoOpa3oBanre OYKBEHHBIX BBIPOKCHHWH, TOXIECTBEHHO PaBHBIC BBIPAKEHUS, TpaBHIIA
peoOpa3oBaHus CyMM U IMPOU3BENEHUMN, MpaBUia PACKPBITUS CKOOOK M NMPHUBEACHUS IMOJT0OHBIX
cllaraeMpIX.

CBolicTBa CTENEHU C HATYpaJIbHBIM ITOKa3aTeeM.

OI[HOLIJ'[eHBI 1 MHorouwieHsl. CTerneHb MHOTOWIEHA. CJ'IO)KGHI/IG, BbIYUTAHUC, YMHOXCHUC
MHOTOWICHOB. DOpMyINbl COKpAIIEHHOTO YMHOXCHHUS: KBAJpaT CYMMBI W KBaJpaT Pa3HOCTH.
dopmyna pazHOCTH KBapaToB. PazinokeHne MHOTOWIEHOB HA MHOKUTEIH.

Ypasnenua

VYpaBHeHHe, KOpeHb YypaBHEHHUs, NpaBHiia MpeoOpa3oBaHUS ypaBHEHHUS, PaBHOCHIBHOCTh
YPaBHEHUM.

JInneliHoe ypaBHEHUE C OJTHOM IEPEMEHHOM, YUCII0 KOPHEN IMHEWHOIO YPAaBHEHMS], PEILICHHE
JTUHENHBIX ypaBHeHHH. CocTaBlIeHHE YpaBHEHUH 10 YCIOBHUIO 3a/1aul. PelieHne TeKCTOBBIX 3a/1ad ¢
[IOMOILBIO YPABHEHU.

JluneliHoe ypaBHEHHME C JBYyMs NepeMeHHBbIMH M ero rpaduk. Cucrema ABYX JHMHEHHBIX
ypaBHEHUW C JBYMsSI TIepEMEHHBIMHU. PereHue cucTteM ypaBHEHUH CIMOCOOOM TOJICTAHOBKH.
[IpuMmeps! penieHus: TEKCTOBBIX 337a4 C TOMOIIBI CUCTEM YPaBHEHHUM.



Koopounamut u cpagpuxu. @ynukyuu

Koopaunara Touku Ha npsiMoii. YuciioBele npoMexxyTKu. PaccTosiHue Mexny AByMsl TOUKaMU
KOOPJAMHATHOMU IIPSIMOA.

[TpsmoyronbHas cucrema koopauHar, ocu OX m Oy. AOcmucca W opAMHATa TOYKH Ha
KoOpauHATHOM IuiockocTH. Ilpumeps! rpadukoB, 3amaHHBIX ¢GopMynamu. YUrteHue rpapukoB
pealIbHBIX 3aBUCUMOCTEH.

[Tonstue dynkuuun. I'padux pynknuu. CoiictBa Gynknuii. Jlunerinas pyHkius, e€ rpaduk.
I'padux dynxumm y = Ixl. I'padmueckoe pemieHne JTHMHEHHBIX YpaBHEHUM W CUCTEM JIMHEHHBIX
ypaBHEHUH.

8 ki1ace

Yucna u evluucnenusn

KBanmparaelii koperb u3 uwcna. lloHsatue 00 wuppanwoHanbHOM uuche. JlecaTnyHbie
NpUONMKEHNST UPPAMOHAIBHBIX Yncen. CBoilicTBa apu(PMeTHUEeCKUX KBAIAPATHBIX KOPHEH M HMX
IIPUMEHEHUE K ITPE0O0Pa30BaHUIO YUCIOBBIX BBIPAKEHUHN U BbIYMCIECHUAM. [{eficTBUTENIbHBIE YUCIIA.

Crenenb ¢ 11e7bIM NIOKa3aTeneM 1 e€ cBoiicTBa. CTaHAapTHAS 3allUCh YUCIIA.

Anzeopauueckue evipasrcenus

KBanpaTHblil TpEXuiieH; pa3ioKeHne KBaApaTHOTO TPEXUICHA HA MHOXKUTEIH.

Anrebpanueckast aApoOb. OcHOBHOe cBOIcTBO anreOpanueckoir npobu. CiioxeHue,
BbIUWTAHUE, YMHOXXEHUE, JEIIEHHE airedpanyeckux ApodOel. PannoHalbHbIE BBIpAXKEHHUS U HX
npeoOpa3oBaHue.

Ypaenenus u nepagencmea

KBanparHoe ypaBHeHue, (opmyrna KOpHEW KBaJpaTHOro ypaBHeHus. Teopema Buera.
Pemenue ypaBHeHMH, cBOJAIMXCA K JIMHEHHBIM M KBajgpaTHeIM. [Ipocteiimme apoOHO-
panMoHaIbHbIE YPAaBHEHUS.

I'paduueckass uHTEprpeTalusi ypaBHEHHH € AByMs NEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YPaBHEHUN C ABYMs IEpEMEHHBIMU. [IprMepsl penieHnst CUCTEM HENMHEWHBIX YPaBHEHHM C IBYMS
IIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aIreOpandyecKuM CIIocoOOM.

YucnoBble HEpaBeHCTBA W HMX CBOMCTBAa. HepaBeHCTBO ¢ OJIHOW TNEPEMEHHOM.
PaBHOCUIIBHOCTH HEpPAaBEHCTB. JIMHEHbIE HEpAaBEHCTBA ¢ OAHON nepeMeHHONW. CHUCTeMbl TMHEWHBIX
HEPABEHCTB C OAHOW ITEPEMEHHOM.

Dyukyuu

[Tonstue Qynkuuu. OGnacTh ONpeaesieHUs] ¥ MHOXKeCTBO 3HaueHHi (yHkimu. CriocoObt
3amanus QyHKIUH.

I'padux pynkuun. Urenue cBoicTB pyHKIMHM 10 e€ rpaduky. [Ipumeps! rpaguxoB GpyHKIHA,
OTpaXKaIOIIUX pealbHbIE MPOIECCHI.

@OYHKIHMH, OINUCHIBAIOIINE MPSMYI0 U OOpaTHYIO MPONOPLUOHAIBHBIE 3aBUCHUMOCTH, HX
rpadukn. Oyskmun Y = X2, Yy = X3, Y = VX, y = Ixl. ['padudeckoe pelieHne ypaBHEHNH U CHCTEM
YPaBHEHHUHU.

9 kiace

Yucna u éviuucnenusn

JeiicTBUTEIbHBIE YHCJIA

PanmonaneHble yncia, UppalMoOHaIbHBIE YMCIa, KOHEUHblE U OECKOHEUHbIE AECATUYHBIC
ApoOu. MHOXKECTBO IeHCTBUTENBHBIX YUCEN; JeHCTBUTENbHBIC YK CIIa KaK OECKOHEUHbIE 1eCATHUHBIE
apoOu. B3auMHO OJIHO3HAYHOE COOTBETCTBHE MEXKIY MHOXECTBOM JICHCTBUTENBHBIX YHUCEN WU
KOOPAMHATHOU IIPSIMOA.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apu(MeTHUecKue IeHCTBUS C ACUCTBUTEIbHBIMU



YHCIIaMU.
HN3mepenns, npudIH:KeHUs], OLEHKH
Pa3mepsl 00bEKTOB OKPYXKAIOLIET0 MUPA, JUTUTEIBHOCTD IPOLIECCOB B OKPYKAIOIIEM MHPE.
[TpuOmmk€HHOE 3HAUEHHWE BEIUYMHBI, TOYHOCTh HpuOMMKeHus. OKpyrieHHe 4YHcell.
IIpukuaka v OLlEHKa pe3yJIbTaTOB BEIYMCICHUM.

Ypaeénenus u nepasencmea

YpaBHeHus ¢ 0JHOH NTepeMeHHOMH

JIuneitnoe ypaBHenue. Penienne ypaBHeHUH, CBOJAAIIUXCS K TUHEUHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHeHUl, CBOAIIMXCS K KBaJpaTHbIM. bukBanpaTHoe
ypaBHeHue. [lpumepsl peleHusi ypaBHEHUN TpPETbel M UYETBEPTOM CTENEHEH pa3IoKEHHEM Ha
MHOKUTEIH.

Pemenne npoOHO-paliMOHAIBHBIX YPaBHEHUH.

Pemienne TeKCTOBBIX 3a/1a4u aNreOpanyeckKuM METOOM.

Cucrembl ypaBHeHU

VYpaBHeHHe C IByMs TEPEMEHHBIMH W e€ro rpaduk. PemeHue cucreM ABYX JMHEHHBIX
YPaBHEHUH C ABYMs IIEPEMEHHBIMU. PellleHne CucTeM IByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEHHOE,
a Jnpyroe — BTOpoil crenenu. I'paduueckass MHTEpHpeTaluss CUCTEMbl ypaBHEHMH C JABYMS
IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3ajau anredpandeckuM CrocoOoM.

HepaBencrna

HucnoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne JMHEMHBIX HEPABEHCTB C OJHOW IIepeMEHHOW. PemeHue cucTeM JIMHEMHBIX
HEpPaBEHCTB C OAHOM mnepemMeHHOW. KBanparHele HepaBeHcTBa. ['paduueckas uHTeprpeTanus
HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMH.

Dyukyuu
KBagparuunas ¢ynkmus, e€ rpaduk u cBoiictBa. [lapabosia, KOOpAMHATHI BEPIIHHBI
napabosIbl, OCh CHMMETPHUU TTapaboIIbL.

I'padukn Gpynkmmii: y =kx,y =kx + b,y = %, y =x3, ¥y =X,y = Ixl u ux cBoiicTsa.

Yucii0BbIe NMOCJIE10BATEIBHOCTU

Onpenesnenue u cocodbl 3aJaHUs YUCJIOBBIX N0OC/I€10BaTeIbLHOCTEH

[TonsiTe 4YMCIOBON MOCIENOBATENIBHOCTH. 3aJjaHHE IMOCIEI0BATEIbHOCTH PEKYPPEHTHOM
¢dopmyoit u popmysoit N-ro vseHa.

Apupmernyeckas 1 reOMeTpHYECKas MPOrpeccuH

Apudmernueckas 1 reoMmerpuyeckas nporpeccuu. @opmyibl N-ro uieHa apupmMeTudeckon u
FEOMETPUYECKON ITPOrPECCUi, CYMMBI IIEPBBIX N YJICHOB.

N3o00paxeHne wieHOB apu(pMETHUYECKOH M T'e€OMETPUYECKOM Mporpeccuil TOYKaMu Ha
KOOPJAMHATHOM TUIOCKOCTH. JINHEHHBIN U SKCIIOHEHIIMAIBHBIN pocT. CI0XKHBIE TPOLEHTHI.

[InanupyeMble peAMeTHBIE Pe3YJIbTAThHI 0CBOEHHUS padoueil mporpaMmsl Kypca (1o
roagamM o0y4eHmus)
OcBoenune yaeOHOTO Kypca «Anredpa» Ha YpOBHE OCHOBHOTO 00TIIeT0 00pa30BaHUsI TOTKHO
o0ecrneunBaTh JOCTHKEHHUE CIEAYIONINX MPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:

7 kaacc

Yucna u evivucienus

° BrImonHATE, coueTasi yCTHBIE U MMCbMEHHBIE MPUEMBI, apu(METHIECKUE ACUCTBUS C
paI_[I/IOHaJ'II)HI)IMI/I qUCJIaMH.



o HaxoanTh 3Ha4eHUs YMCIOBBIX BBIPAXKEHUIN; IPUMEHATh Pa3HOOOPA3HbIE CIIOCOOBI U
PUEMBI BBIYMCICHHS 3HAUEHUI JPOOHBIX BBIPAXKEHUH, COIEpKAILUX OOBIKHOBEHHBIE U 1€CATUUHBIC
pooHu.

. [lepexoauts OT OFHOW (OPMBI 3amMCH YUCEeNl K JApyrod (mpeodpa3oBBIBATH
JECATUYHYIO JPOOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YACTHOCTHU B OECKOHEUHYIO
JECATUYHYIO IPOOB).

o CpaBHUBaTh U YHIOPSAJ0YMBATh PALIMOHAJIBHBIE YUCIIA.
. OxpyrisTh yncia.
o BbINONHATE NPUKUAKY M OLEHKY pe3ysibTaTa BBIYMCIECHUH, OLIEHKY 3HadeHUH

YHUCJIOBBIX BBIPAKECHU.

° BEIMONHATE IEHCTBHUS CO CTEICHSIMHU C HaTypaJbHBIMHU IMOKA3aTCIISIMU.
° HpI/IMeHHTB IMPU3HAKH OCIUMOCTHU, PA3JI0OKCHUC HA MHOXKUTCIIM HATYPaJIbHBIX YHUCCII.
° PemraTe IMPAKTUKO-OPUECHTUPOBAHHBIC 3aJa4, CBA3aHHBIC C OTHOIICHUEM BCJIMYMUH,

MIPOIMOPLIMOHAILHOCTBIO BEJIMYMH, MPOLIEHTAMU; UHTEPIPETUPOBATh PE3yNbTaThl PEIICHUS 3a7a4 C
y4€TOM OrpaHUYCHUM, CBA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMBIX OOBEKTOB.
Anzebpauueckue svipasrcenus

° Hcnonb3oBath anre6pa1/1qe01<y}0 TCPMUHOJIOTUIO U CHUMBOJIMKY, HNPUMCHATH e¢ B
IIpouecce OCBOCHUA y‘l€6HOFO Martcpuraia.

L HaXOI[I/ITI) 3HaA4YCHUA 6yKB€HHI)IX BI)Ipa)KCHI/Iﬁ IIpU 3aIaHHBIX 3HAYCHUAX IICPCMCHHBIX.

L BrimonssTh Hp606p8.30BaHI/I$I OCJIOTO BBIPAXKCHUA B MHOI'OYICH NPHUBCACHHUEM

[I0JI00HBIX CJIaraéMbIX, paCKPhITHEM CKOOOK.

. BbINONHATE yMHOXKEHHE OJHOWIEHA HAa MHOI'OWIEH M MHOIOYJIEHA Ha MHOTIOYJIEH,
MPUMEHSTH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa Pa3sHOCTH.

. Ocy1ecTBIIATh Pa3ioKEeHUE MHOTOWIEHOB HA MHOYKUTENHN C TIOMOIIBIO BBIHECEHUS 3a
CKOOKHM OOIIEero MHOXWTENS, TPYHNIUPOBKH ClIaraéMbIX, MPUMEHEHUsS (OpMYN COKpall€HHOTO
YMHOKECHHUS.

. [IpumeHnsaTh NpeoOpa3oBaHHs MHOTOWICHOB JJIS pEIIEeHHMs pa3jMyHBbIX 3a1ad M3
MaTE€MaTHKH, CMEXKHBIX IIPEIMETOB, U3 PEaIbHON MPAKTUKH.

. Hcnons3oBaTh  CBOWCTBA CTENEHEW C HATypPAJbHBIMH  IIOKAa3aTEIsAMHU IS
peoOpa3oBaHus BBIPAKEHHH.

Ypasnenus u nepasencmea
. Pemrate nuHelHbIE YpaBHEHHs C OJHOM MEPEMEHHOW, ITPUMEHSS NPAaBUIIa IIepexoaa
OT HUCXOJHOTO YPAaBHEHUs K PaBHOCHIBHOMY eMy. IIpoBepsATh, SBIAETCS JM YHUCIO KOPHEM

YPaBHEHHSI.

. [IpumensTs rpaduueckne METOAbI MPU PELICHUH JUHEHHBIX YPABHEHUN U UX CUCTEM.

. [TonGupath mpUMephl Map YHUCe, SBISAIOMUXCS PELIICHUEM JTMHEHHOTO YpaBHEHHS C
JBYMS IEPEMEHHBIMU.

. Ctpouth B KOOPIMHATHOM IUIOCKOCTU TpaduK JIMHEHHOTO ypaBHEHHS C JIBYMs
MIEPEMEHHBIMH; MOJIB3YSICh IPa(UKOM, IPUBOIUTH IPUMEPHI PEILICHHUS YPAaBHEHHSL.

. Pemrate cucteMbl IByX JTUHEHHBIX YPaBHEHHUH C JBYMS NEPEMEHHBIMH, B TOM YHCIIE
rpaduyecKu.

. CocCTaBiATh M pemaTh JMHEHHOE YPAaBHEHNE UM CUCTEMY JIMHEHHBIX YPAaBHEHUH 110

YCJIOBUIO 3aa4U, UHTCPIPETUPOBATE B COOTBETCTBUHU C KOHTCKCTOM 3a/1a4u HOJ'Iy‘IeHHI)II\/II peE3yibTaT.
Koopounamut u cpagpuxu. @ynukyuu
° N300paxkaTh Ha KOOPAWHATHOW MPSAMON TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM
KOoopJAuHaTaM, JIydr, OTPE3KHU, HHTCPBAJIbl, 3alIMChIBATH YHMCJIIOBBIC ITIPOMEIKYTKHU HA aﬂre6pa1/1quKOM



SI3BIKE.

o OTmeyaTh B KOOPJMHATHOW TNTIOCKOCTH TOYKH IO 33JaHHBIM KOOPAWHATAM; CTPOUTH
rpaduku muHeHHbIX QyHKIuiA. CTpouth rpaduk GyHkIuu y = x .

o OnuceiBaTh ¢ MOMOIIBI0 (PYHKIMA H3BECTHBIC 3aBUCHMOCTH MEXKIY BEIUYMHAMH:
CKOpOCTh, BPEMSI, PACCTOSIHHE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOAUTEIILHOCTh, BpeMsi, 00bEM
paboTHI.

o HaxomuTh 3HadueHre QyHKIUH 110 3HAYCHUIO €€ apryMeHTa.

o [Tonumars rpaduueckuii criocod MpeCTaBICHUS U aHaTN3a HH(POPMAIIUH; U3BICKATh
Y MHTEPIIPETUPOBATh NH(DOPMALIHUIO U3 TPAPUKOB PEATHHBIX IMPOIIECCOB M 3aBUCUMOCTEH.

8 kiacc

Yucna u ebiyucienus

° Hcnonb30BaTh HaYaabHBIC IPECTABICHUS O MHOYKECTBE ACHCTBUTEILHBIX YACEN IS
CpaBHEHHUS, OKPYTJICHUS M BBIUMCIICHHI;, N300pakaTh JIEHCTBUTEIBHBIC YHCIIa TOYKAMUA HA KOOP/IH-
HaTHOM IPSIMOM.

° [IpuMeHATh TOHATHE apU(PMETHUESCKOTO KBAJAPATHOT'O KOPHS; HAXOAUTh KBaJApaTHHIC
KOPHH, UCIIOJB3YS MPU HEOOXOAMMOCTH KAJIbKYJISTOP; BBINOJHATH MPEOOpPa30BaHUsI BBIPAKCHHIA,
COJIepIKaIIiX KBaJIpaTHbIE KOPHU, UCIIOIB3Ys CBOWCTBA KOPHEH.

° Hcrnonp30BaTh 3amucu OOIBIIMX M MaJIbIX YUCE C MIOMOIIBIO IECITHYHBIX APOOCH 1
crencHel uucia 10.

Anzeopauueckue evipasricenusn

. [IpuMeHsITh NOHATHE CTENEHU C LENbIM MOKA3aTeJIeM, BBIIOJIHATH MpeoOpa3oBaHUs
BBIPAXXEHU, COAEPIKALIUX CTEIECHH C LIEJIBIM ITOKa3aTeJIEM.

. BbINONHATE TOX/1€CTBEHHBIE IIPE00Opa30BaHuUs pallMOHATIbHBIX BHIPAXKEHUIN HA OCHOBE
IpaBWI AEMCTBUI HAJl MHOTOWIEHAMU U alire0panuyeckKuMu Ipo0siMu.

. PacknanpiBaTe KBagpaTHBINA TPEXUIEH HA MHOKUTEIH.

. [TpumeHnsaTh NpeoOpa3oBaHMs BBIPAKEHUH Ui pELIeHHs pPa3IMYHbIX 3aJad M3

MaTEMaTUuKH, CMCKHBIX IIPEAMETOB, U3 peanLHoﬁ IIPAaKTUKH.

Ypaeénenus u nepasencmea

. Pemate nuHelHbIe, KBagpAaTHBIE YPABHEHUS U PALIMOHAJIBHBIE YPABHEHMS,
CBOJSAIIMECS K HUM, CUCTEMBI JIByX YPaBHEHUH C IBYMsI IEPEMEHHBIMU

. [IpoBoNTH IpOCTEWIINE HCCIEIOBAHUS YPABHEHUN M CHUCTEM YpPAaBHEHHMH, B TOM
qyclie ¢ MPUMEHEHUEM IpadUyecKux MpescTaBiIeHuil (ycTaHaBIMBaTh, UMEET JIM YpaBHEHHE WU
CHCTEMa YpaBHEHUH pelleHus], €CIIU UMEET, TO CKOJIBbKO, U TIp.).

. IlepexoauTh OT ciIOBECHOH (OPMYTUPOBKHU 3a7aul K €€ anreOpanyeckoil MoJjenu ¢
ITIOMOIIIBIO COCTABJICHHS YPABHEHHUSI MJIM CUCTEMBI YPABHEHU, UHTEPIPETUPOBATh B COOTBETCTBUH C
KOHTEKCTOM 3aJ]a4M ITOJYyYEHHBIN pe3yJbTar.

. IIpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB Ul CPaBHEHHUs, OLIEHKHU; pellaTh
JIMHEWHbIE HEPABEHCTBA C OJIHOW MEPEMEHHON M UX CHUCTEMBI, JaBaTh rpadUuECKyI0 HILTIOCTPAIIUIO
MHOECTBA PEIICHUI HEPABEHCTBA, CHCTEMBbI HEPABEHCTB.

Dyukyuu

o [loHuMaTh W HCHONB30BaTh (PYHKIMOHAJBHBIE TOHATUS U S3bIK (TEPMHHBI,
CUMBOJIMYECKHE O0003HAYCHMs); OMNpeAeNsITh 3HadyeHHWe (YHKIMH TO0 3HAYCHHWIO apryMEHTa;
OTIpeeNsATh CBOMCTBA (pyHKIMHU 1O €€ TpaduKy.

o CTpouTh rpauKu dIeMeHTapHbIX QYHKIHMI Buaa Y = X2, Y = X°, y = Ixl; onuckIBath
CBOMCTBA YMCIIOBOM (PYHKIIUH 110 €€ TpaduKy.



9 kJacc

Yucna u eviuucieHus

° CpaBHUBATh U yHOPSAOUYUBATH PALIMOHAIBHBIE U UPPALIMOHAIBHBIC YUCTIA.

° BemonuaTe apudmernyeckue ACUCTBHS C pAlMOHATBHBIMUA YHCJIAMH, COYETas
YCTHBIE U TUCbMEHHbBIC MPUEMBI, BBIMIOJHSITH BBIYUCICHUS C UPPAIMOHATILHBIMU YHCIIAMH.

° Haxonute 3HaueHus creneHed C LENbIMM NOKa3aTeas MM U KOPHEM; BBIYMCISATH
3HAYEHUS YUCIIOBBIX BBIPAKEHUM.

° OKpyrJsTh 1eUCTBUTENbHBIC YUCIA, BBIMOIHATH MPUKHUIKY pe3yJibTaTa BHIYUCICHUH,
OLICHKY YMCJIOBBIX BBIPAXKEHU.

Ypaeéuenus u nepagencmea

o Pemate nuHelHble M KBaJipaTHbIE ypaBHEHUS, YPaBHEHMs, CBOASILUECS K HHM,
npocTenime ApoOHO-palMOHATbHbBIE YPaBHEHHUS.

o Pemate cuctembl IBYX JMHEWHBIX YpaBHEHHH C JBYMs NEPEMEHHBIMH U CHUCTEMbI
JIBYX YpaBHEHHi, B KOTOPbIX OJJHO YPaBHEHUE HE SBJISIETCS JIMHEHHBIM.

o Pemate TekcTOBBbIE 3aauM anreOpanvyeckuM CrnocoOOM € MOMOLIbI COCTaBJIECHUS
YPaBHEHMSI WIM CUCTEMBI JABYX YPaBHEHHH € IByMsI IEPEMEHHBIMHU.

. [IpoBoauTh IpoOCTENIINE HCCIIEIOBAHUS YPABHEHUM M CHUCTEM YpPAaBHEHHMH, B TOM
qHcie ¢ IPUMEHEHHEM TpadUuecKuX NpeACTaBIeHHUN (yCTaHABIMBATh, UIMEET JIH ypaBHEHUE WIIH
cucTeMa ypaBHEHH peleHusl, €ClId UMEET, TO CKOJIBKO, U IIp.).

. Pemate nuHelHbIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA;, M300pa)kaTh pELICHUE
HEPABEHCTB HA YUCJIOBOU IPSMOM, 3aIIMCHIBATH PEUIEHUE C IIOMOLIBI0 CHMBOJIOB.

. Pemate cucreMbl JIMHEWHBIX HEPABEHCTB, CHCTEMbl HEPABEHCTB, BKIIIOYAOLINE
KBaJIpaTHOE HEPABEHCTBO; M300pa)kaTb pPELLIEHUE CUCTEMbl HEPABEHCTB HA YHUCIOBOM MpPSIMOH,
3alMCBIBaTh PEIICHUE C TIOMOIIBIO CUMBOJIOB.

. Hcnonp30BaTh HEpABEHCTBA IIPU PELICHUH PA3JIMYHBIX 3a1a4.
Dyukyuu
. Pacno3naBath  yHKIMM  HM3y4eHHbIX BHMJIOB. [lOKa3bIBaThb  CXEMaTHUYECKH

pacrosokeHne Ha KOOPIMHATHOM TI0OCKOCTH TpadukoB hyHkiuit Buma: Y =kx,y = kx+ b,y = ax? +
k .
bx +c,y= X3, y = pot y = VX, y = IxI B 3aBUCHMMOCTH OT 3HaYeHHH KOA((DUIIMEHTOB; OMUCHIBATH

CBOMCTBA (DyHKIIHIA.

. Crpouts 1 U300paXkaTh CXeMaTUYECKH IpadUKK KBapaTUUHBIX (DYHKIUI1, ONTUCHIBATD
CBOMCTBA KBaJIpaTUUHBIX (PYHKLINN MO UX rpaduKam.

o PacnoznaBate KBajpaTtuyHyro (QyHKIUIO 10 (opMmyse, NPUBOIUTH TNPUMEPHI
KBaJIpaTUYHBIX (QYHKIUHN U3 peaabHON KU3HU, PU3UKU, TEOMETPHUU.

Apm]vnemuuecmm U ceomempuveckas npozpeccuu

o Pacnio3HaBaTh apupMETHYECKYl0 M TE€OMETPUYECKYI IMPOTpecCUd TMPU Pa3HBIX
crioco0ax 3a7aHusl.

o BBINONHATE BBIYMCICHUS C UCIIOIB30BaHUEM (OPMYII N-TO YjeHa apu(METHUECKON U
TF€OMETPUYECKON ITPOTrPECCUI, CYMMBI IEPBBIX N YJICHOB.

o N300pakaTh 4IeHBI OCIEI0BATEIbHOCTH TOUKAMHU Ha KOOPIMHATHOH MJIOCKOCTH.

o Pemrate 3amaun, CBA3aHHBIE C YUCIOBBIMU MTOCIEA0BATEIBHOCTAMU, B TOM YHUCIIE

3aJ]auu U3 peasibHON )KHU3HHU (C UCIIOIB30BAHUEM KAJIBKYIATOPA, HU(PPOBBIX TEXHOJIOTHH).



TemaTu4eckoe NIaHNpPoOBaHUe y4eOHOro Kypca (1o rogaM o0y4eHus)

7 kaacc (102 gaca)
DJIEKTPOHHbBIE
Ha3Banmue pa3nena OcHoBHOE OcHoBHbBIE BHBI
(TembI) (4McCI0 coJep:KaHue AeATeIbHOCTH (wipposrre)
oOpa3oBaTe/ibHbIE
4acoB) pa3naesa (TemMbl) 00y4arouuxcs
pecypchbl
Yuca 1 BbIYHC- Ilonstue CucreMaTu3upoBaThb U 1. Maremaruka.
JICHUSsI. paIoHaIBLHOTO odoramaTs 3HaHusi 00 | Aunrebpa, 7 Kiace,
PaumnonaabHbie qyuca. OOBIKHOBEHHBIX H Or'AOY AIIO
yuciaa (25 4) Apudmerndeckne JECATHYHBIX IPOOSIX. «Axanemus
JEUCTBHUS C CpaBHUBATB H MuHnpocsenieHus
paloHaIbHBIMU ynopsizounBath apoou, | Poccum» «O6mnako
peoOpa3oBbIBas MpU 3HAHUID)
qHCIIaMU. HEO0OXOIUMOCTH 2. loMamraue
CpaBHeHue, JECSTUYHBIE TPOOH B 3a/laHusl.
yIOpsS,I0YHBaHHE OOBIKHOBEHHBIE, Maremaruka.
paloOHaIbHBIX OOBIKHOBEHHBIE B ONEeKTPOHHBIN
qucel. JIECSITUYHBIE, B YACTHOCTH | 00pa30BaTENIbHbBIN
Crenens ¢ B OECKOHEUHYIO pecypce»
HaTypaJIbHbIM IOKa- JECSITUUHYIO 1PO0B. Jomamraue
3aTeseM. IIpumeHnsThb 3agaHus. OCHOBHOE
Perenre 0CHOBHBIX pa3HooOpa3Hbie ob1ee
3a/1a4 Ha ApooOH, €rnoco0bl U NPUEMBbI BbI- oOpasoBaHHeE.
MIPOLICHTHI U3 YHCcJIeHUs1 3HAYEHU I AnreGpa», 7-9
peaIbHOM NPAKTUKHU. | APOOHBIX BbIPAKEHMIH, kiacc. AO
[Ipuznaku coJieprKaInx «3narenbcTBO
OOBIKHOBEHHBIC U «IIpocBenieHne»

JIETMMOCTH, pa3io-
JKeHUs Ha
MHOHUTEJN HATY-
palbHBIX YUCEIL.
PeanbHbie
3aBucuMocTtu. [Ips-
Masi ¥ oOpartHas
MPOIMOPIHUO-
HAJILHOCTH

JeCSITUUHbIE TpOOH:
3aMEHATH MPU
HE00XO0IMMOCTH
JECATUYHYIO ApO0b
OOBIKHOBEHHOH 1
OOBIKHOBEHHYIO
JECSITAYHOM, TPHUBOTUTH
BBIpaKEHHE K hopme,
HauOoJsiee ynoOHOM st
BBIUMCIICHHH, TPE00-
pa3oBBIBATh IPOOHBIC
BBIpAKCHHSI Ha
YMHOXEHHE U JIEICHNE
JECATHUYHBIX Ipo0Oeii K
JNIEUCTBUSIM C LIEJILIMU
YUCIIAMH.
IpuBoANTH YMCIOBBIE U
OyKBeHHbIe IPUMepPbI
CTETIeHH C HAaTYPaJbHBIM

IIOKa3aTecJieM, 00BsICHSS




3HAUEHUS] OCHOBAHUS
CTETICHH U TIOKa3aTelIs
CTETICHH, HAXOUTh 3Ha-
YyeHusl cTeneHen Buaa a”
(a — moboe
paloHaIbHOE YHCIIO, 7
— HaTypaJbHOE YUCJIO).
IHonumaTe cMmbICH
3armucy OOJIBIIUX YUCEIN C
MTOMOIIIBIO AECATUYHBIX
Ipo0Oeii U cTeneHel yncia
10, npuMeHATH UX B
pEAbHBIX CUTYaLUSX.
IIpumeHSTH IPU3HAKU
JEIUMOCTH, Pa3I0KEHHS
Ha MHOXUTEIN
HATYpaJTbHBIX YHCEIL.
Pemars 3a1a4u Ha
9acTH, TPOICHTHI,
MIPOTIOPIINH, HA
HaXO0XJACHUE Apodu
(poreHTa) OT BETNYUHBI
U BEJIMYUHBI 110 €€ Apodu
(mporeHry), apodu
(porieHTa), KOTOPBIi
COCTaBJISICT OHA
BEJIMYMHA OT IPYTOM.
IpuBoauTH, pa3oUpaTh,
OIIEHUBATH Pa3JIMIHBIC
peleHus, 3amucu
pelIeHn TEKCTOBBIX
3a/ad.
PacnosnaBarb u
00BbSICHATD, ONTUPASICh HA
OTIpeIeTICHUS, IPSMO
MIPOIIOPIIMOHATBHEIE U
00paTHO IpONopIH-
OHAJIbHBIE 3aBUCHMOCTH
MEX1y BEIMYMHAMH;
NPUBOAUTH MPUMeEPbI
ATUX 3aBUCHUMOCTEHN U3
peaIbHOTO MUpa, U3
JIPYTUX y4eOHbIX
MIPEIMETOB.
Pematp npakTtuko-
OpPUEHTUPOBAHHBIC
3aa4M Ha Apodu,




MIPOLICHTBL, IPSIMYIO U

Paznoxxenne MHO-
TOYWIEHOB Ha
MHOKUTEITN

o0paTHyIo
MIPOINIOPLIMOHAIBHOCTH,
MIPOTOPIUHU
Anredpanuyeckue bykBeHHbIE OBJaagern 1. Maremaruka.
BbIpaskeHus (27 4) BbIpakeHus. [lepe- anredpanveckoi Aunrebpa, 7 knacc,
MEHHBIE. TEPMHUHOJIOTUEH U OI'AOY AITO
Jonyctumele 3Have- CHUMBOJIUKOM, «Akagemus
HHUS [IEPEMEHHBIX. NPUMEHATD €€ B MuHnpocsenieHus
DOopMyJIBL. IIPOLIECCE OCBOEHUS Poccum» «O6mako
IIpeoOpa3oBanue y4eOHOro MaTepuaia. 3HaAHUI
OYKBEHHBIX HaxoauTh 3HaueHust 2. loMamraue
BBIPaKECHUI, OYKBEHHBIX BBIPa)KEHUHN 3a/1aHMUS.
pacKpbITUE CKOOOK M | MPH 33JaHHBIX 3HAYCHUSIX Maremaruka.
[IPUBEJICHUE OYKB; BBITIOJIHATH DNEeKTPOHHBIN
MOI0OHBIX ciara- BBIYMCIICHUS 110 o0pa3oBaTenbHbIi
eMBIX. dbopmynam. pecype»
CBoiicTBa CTENIEHU C BbInoHATH Jomaiane
HaTypaJbHbIM npeoOpa3zoBanus 1enoro | 3aaanus. OCHOBHOE
[IOKA3aTeJIEeM. BBIPAKEHHSI B MHOIOWIEH ob1ee
MHOrousIeHsbI. pUBeICHUEM MOJO0HBIX oOpa3oBaHHe.
CnoxxeHue, BbIUU- cJaraeMblX, paCKpbITUEM AnreGpa», 7-9
TaHHUE, YMHOKEHUE CKOOOK. kiacc. AO
MHOT'OUYJICHOB. BBINOTHATH YMHOKEHHE «M3naTenbeTBO
DopmyJibl ogHowIieHa Ha MHOrousieH | «lIpocBemenue»
COKpAILIEHHOTO 1 MHOT'OYJIEHA Ha
YMHOXEHHS. MHOTOYICH, IPUMEHSATH

(dhopMyIibl KBagparta
CYMMBI U KBajJpaTa
Pa3HOCTH.

OcyuecTBasITH
paszioxxeHue
MHOT'OYJICHOB Ha
MHOKHUTEIH MyTEM
BBIHECEHHUS 32 CKOOKH
00I11er0 MHOKHUTE]IS,
MPUMEHEHUS (HOPMYITbI
pPa3HOCTH KBaJpaToB,
(dbopMyI COKpaIIEHHOTO
YMHOXEHHUS.
IIpuMensaTs
npeoOpa3oBaHue

MHOTOYJIEHOB ISl pelie-
HUS pa3IMYHBIX 337a4 U3
MaTeMaTHKH, CMEKHBIX
IIPEIMETOB, U3 pEAIbHON

MIPAKTUKH.




3HAKOMUTLCH C
HCTOPHEH Pa3BUTHS
MaTeMaTUKHA

YpaBHeHnusi u
HepaBeHcTBa (20 4)

VYpaBHeHue, mpaBuia
npeoOpazoBaHus
YpaBHEHUs, PaBHO-
CUJIBHOCTD
YpaBHEHUM.
JInneiinoe
yYpaBHEHUE C OJHOMN
IIEPEMEHHON,
pelIeHue JIMHEMHBIX
ypaBHeHUU. Pemenue
3a/1a4 C MOMOUIBIO
YpPaBHEHUU.
JIuneitnoe
ypaBHEHUE C IByMS
[IEPEMEHHBIMH U €r0
rpaduk. Cucrema
JIBYX JINHEWHBIX
YpaBHEHUH C ABYMsI
[I€PEMEHHBIMHU.
Pewenue cucrem
ypaBHEHUU
crocobom
MOJICTAHOBKHU U
CIIOCOOOM CIIOKEHHUS

Pemarte nuHeliHOE
ypaBHEHHUE C OJTHOMU
NIEPEMEHHOM, MPUMEeHSsI
NnpaBuJia rnepexoaa ot
HCXOJHOTO YPaBHEHHUS K
PaBHOCHJIBHOMY EMY
0oJiee MpoCcTOro BUIA.
IIpoBepsaTh, sBiseTcs 11
KOHKPETHOE YUCIIO
KOpPHEM ypaBHEHHMS.
IHonOupars npumMepbI
rap 4ucedl, IBJISIOIINXCA
pELICHUEM JIMHEMHOTO
YpaBHEHUS C ABYMs
nepeMeHHbIMH. CTPOUTH
B KOOPAMHATHOU
IUIOCKOCTH Irpaduk
JMHENHOTO YpPaBHEHUS C
JBYMS IEPEMEHHBIMU;
MOJIB3YSCH TpaduKOM,
NPUBOAUTH PUMeEPbI
pelleHns ypaBHEHUS.
Haxoauth pemenue
CUCTEMBI JABYX JINHEHHBIX
YpaBHEHUH C IBYMS
NIEPEMEHHBIMH.
CocraBiATh U pemiaTh
YPaBHEHHUE UM CUCTEMY
YPaBHEHHUH IO YCIOBHUIO
3ajauu,
UHTEPIPETUPOBATH B
COOTBETCTBUH C
KOHTEKCTOM 3a/1auil
IIOJIyYE€HHBIN pe3ysbTar

1. Marematuka.
Aunrebpa, 7 knacc,
OI'AOY AI1IO
«AxaneMus
MuHnpocBemeHus
Poccuny «O0mako
3HAHUI
2. Jlomarnraue
3aJaHMSL.
MaremMaTuka.
DJIEKTPOHHBIN
00pasoBaTeNbHBIN
pecype»
JlomanHue
3aganus. OCHOBHOC
oO1ee
oOpa3oBaHwe.
Aunrebpay, 7-9
knacc. AO
«131aTeIbCTBO
«[IpocBenienne»

Koopannars! u
rpaguxku. OyHKuuu
(24 9)

Koopaunara Touku
Ha [IPSMOM.
UHucnossle

npoMexyTku. Pac-

CTOSTHUE MEXIY
JBYMsI TOUKaMH
KOOPJMHATHOMN
IIPSIMOM.
IIpssMoyronbHas
cuCTEMa KOOpINHAT

MN300paxarth Ha
KOOPIWHATHOU MPSIMOi
TOYKH, COOTBETCTBYIOIIINE
3aJJaHHBIM KOOPJMHATAM,
Jy4H, OTPE3KH,
MHTEPBAJIbl; 3aMIUCHIBATH
WX Ha anredpandeckom
SI3BIKE.
OTmeuarts B
KOOPAMHATHOMI

1. MaTemaruka.
Anrebpa, 7 knacc,
OI'AOY AI1O
«AxameMus
MuHnpocsenieHus
Poccumy» «O0mako
3HAHHI
2. Jlomarniaue
3aJjaHHsl.
Maremartuxa.




Ha IJIOCKOCTH.
[Tpumeps! rpadukoBs,
3aJJaHHBIX opMyIia-

mu. UreHne
rpauKoOB pealibHbIX
3aBUCUMOCTEM.
[Tonsatue pyHkIUN.
I'paduk pyskimm.
CoiicTBa (hyHKIHH.
JIuneiinast QyHKIHSL.
ITocTpoenue
rpaduka TUHEHHON
dbynkuun. ['paduk
bynknun y = \x\

MJIOCKOCTH TOYKH I10
3aJlaHHBIM KOOpIUHATAM;
CTPOUTH TpaPUKH
HECIIOKHBIX 3a-
BHUCHUMOCTEM, 3aJaHHBIX
dbopMynamu, B TOM 4HCTIe
C TIOMOIIIBIO U(PPOBBIX
1abopaTopuid.
IIpumeHsTH, H3y4YaTh
NpeuMyIiecTBa,
HHTEPNPEeTHPOBATH
rpaduuecKuii crocoo
MPEJICTaBICHUS U aHAINU3a
pa3zHOO0Opa3HOM
JKU3HEHHOU
uHbopmaIuu.
OcBauBaTh 1OHATHE
byHKUIMH, OBJIAICBATh
(GyHKIMOHATBHON
TEPMHUHOJIOTUEN.
Pacno3nasarnb
JTUHEHHYI0 QYHKIUIO Y =
kx + b, onucbiBarh €é
CBOICTBA B 3aBUCIMOCTH
OT 3HAYCHUH KOA(-
¢urrentos K u b.
Crpourtsb rpaguxku
JUHENHON QyHKIUH,
byukyun y = kx + b
Hcnoan3oBars
uu(pposbIe pecypesl 11
HOCTPOEHUS IpauKOB
GYHKIUH 1 U3y4eHHs UX
CBOMCTB.
[IpuBOIUTE IPUMEPHI
JMHEWHBIX 3aBUCUMOCTEN
B peabHBIX IpoIleccax u
SIBIICHUSX

ONEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecype»
Jomarnne
3ananusi. OCHOBHOE
oO1mee
oOpasoBaHmUe.
Aunrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocBenieHue

IloBTOpEHUE M
00001menne (6 1)

IToBTOpeHune
OCHOBHBIX OHSTUHN U
METOJI0B Kypca 7
Kjacca, 00001enue
3HAHUU

Bb10npaTh, npuMeHATH
OLICHUBATBH CIOCO0ObI
CPaBHEHHUS YHCEll,
BBIYMCIICHHI,
npeoOpazoBaHmit
BBIPa)XECHMI, pelIeHUs
YpaBHEHUM.
OcyuecTBasTH
CaMOKOHTPOJIb

1. Maremaruka.
Anrebpa, 7 knacc,
OI'AOY AI1O
«AxameMus
MuHnpocBeneHus
Poccum» «O06mako
3HAHHI
2. Jlomarniaue
3aJ]aHHsl.




BBIIOJIHSIEMBIX JEeUCTBUUI

Marematuka.

U CaMOIIPOBEPKY DNEeKTPOHHBIN
pe3ylbTaTa BRIYUCICHUN, | 00pa3oBaTeNIbHBII
npeoOpa3oBaHui, pecype»
MIOCTPOCHU. Jomainue
Pemarsp 3axauu u3 3aganusg. OCHOBHOE
peallbHOM JKU3HH, oOmiee
NPUMEHATH MaTe- oOpa3oBaHHUe.
MaTH4yecKHue 3HAHUSA JIIS Anrebpa», 7-9
pelIeHus 3a1a4 U3 kiacc. AO
JIPYTUX MPEIMETOB. «3naTenbeTBO
Pemathb TeKkcTOBBIE «IIpocsenienue»
3aj1a4M, CPAaBHUBATD,
BbIOUPATH CIIOCOOBI
peleHus 3a1a4u
8 kiacc (102 yaca)
DJIEeKTPOHHbBIE
Ha3Banmue OcHoBHbIE BU/IbI
OcHoBHOE co/Iep:KaHue (undgposBbie)
pasnaena (TemMbl) NeATeJIHLHOCTH
pasaesa (TemMbl) o0pa3oBaTeJibHbIE
(410 YacoB) 00y4Jaroumuxcs
pecypcebl
Yucaa u Beluuc- |  KBaapaTHbIil KOpEHb U3 ®opmyMpoOBaTh 1. MaTtemaruxka.
Jenus. Kpagpar- yucna. [Toastue 00 omnpeaejieHue Aunrebpa, 8 kiacc,

Hble kKopHH (15

4)

HMPPALMOHAIIEHOM YHCIIE.
JlecsiTuuHble PUOIMAKE-
HUS UPPALIUIOHATIbHBIX
yucen. JlelicTBUTENbHbBIE
yucia. CpaBHEHHE
JENCTBUTENIBHBIX YHCEIL.
Apudmernueckuit
KBaJPaTHBIN KOPEHb.
YpaBHeHHe BHA X° = q.
CaoiicTBa
apupMeTHYECKUX KBa-
JpaTHBIX
kopHeit.IIpeo6pazoBanue
YHCIJIOBBIX BBIPAXKEHUH,
coJieprKalluX KBaJpaTHbIE
KOpHH

KBaJIpaTHOI'O KOPHS U3
yucia, apuMeTu4ecKoro
KBa/IpaTHOT'O KOPHSI.
IIpumeHsTH ONIEpALINIO
M3BJICYEHMSI KBAJAPATHOTO
KOPHSI U3 YUCIIa,
HCIIO0JIB3YSl [IPU
HE00X0IMMOCTH
KAJbKYJISITOP.
OueHuBaThb KBaJIpaTHbIC
KOPHHM LIE€JBIMU YHCTIAMHU
U 1€CATUYHBIMU
IpoOsIMHU.
CpaBHUBATB H
YHOPS/A04YMBATH
paroHaIbHbIE U Uppa-
[IMOHAJIbHBIE YHCIIA,
3aMMCcaHHble C TOMOIIIbIO
KBaJPATHBIX KOPHEM.
HccnenoBarb ypaBHEHNE
x? = @, HAXOJUTH TOYHBIE
U IpUOIMHKEHHBIE KOPHU
npu a > 0.

OI'AOY AI1O
«AxkagemMus
MuHnpocBemeHus
Poccumn» «O06mako
3HaAHUM»

2. Jlomamiaue
3aJjaHHsl.
MaremMaTuka.
DNEeKTPOHHBIN
o0pazoBaTenbHbIN
pecype»
Jlomanaue
3aJjaHHusl.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocsenienne»




Hccaenosarhb cBoiicTBa
KBaJPAaTHBIX KOPHEH,
MIPOBO/IS YUCIIOBBIE
SKCIEPUMEHTHI C
HCII0JIb30BaHUEM
KAJIbKYJIITOpa
(koMmIIBIOTEPA).
Jloka3pIBaTh CBOMiCTBA
apuMeTHIecKux
KBaJPAaTHBIX KOPHEH;
MPUMEHATD UX IS
peoOpa3oBaHUs
BBIPAKECHHUIA.
BeinoaHATh
npeoopazoBaHus
BBIPAKEHUM, COIepKa-
IIUX KBaJpaTHbIC KOPHHU.
BeIpaxxaTs nepemMeHHbIE
U3 T€OMETPUUECKUX U
busnueckux Gopmyi.
BopryucasaTs 3HAYEHUs
BBIPXKEHUI,
co/iepXKalinux KBa-
JIpaTHbIE KOPHHU,
UCIIOJNIb3Ysl IPU
HEOOXOMMOCTH Kajlh-
KYJISITOP.
Hcnoan30BaTh B X0/1¢
perieHus 3aaa4y
3JIeMEHTapHbIE
IIPE/ICTABIICHHUS,
CBSI3aHHBIE C
npUOIKEHHBIMY 3HAUE-
HUSMH BEJIMYUH.
3HAKOMUTHCS €
HCTOPHEH Pa3BUTHS
MaTeMaTHKH

Yucaa 1 BLIYUC-
geHus. CreneHnb
¢ IeJBIM MOKAa3a-

TeseM (7 4)

CreneHs ¢ 1enpM
IIOKa3aTEeJIEM.
CranpapTHas 3anuch
qucia.
Pa3mepsr 00beKTOB
OKpYy’Karomero Mupa (0T
3JIEMEHTapHBIX YaCTHI] JI0
KOCMHUYECKHX 00BEKTOB),
JUIUTEIBHOCTD IIPOLIECCOB

®opmyMpOBaTH
onpejeJieHHe CTCIICHH C
LIEJIBIM [10KA3aTeIIEM.
IMpencraBasgTh 3anUCh
OO0JIBIINX U MaJIbIX YHCEN
B CTaHJAPTHOM BHJIE.
CpaBHuBaTB yncia U
BEJINYMHBI, 3aIIUCAHHBIE C
UCIIOJIb30BAaHUEM
crenenu 10.

B OKPY’KalOIlleM MUDE.

1. MaTemaruka.
Anrebpa, 8 kiacc,
OI'AOY AI1O
«AxameMus
MuHnpocBeneHus
Poccumy» «O0mako
3HAHUMN»

2. Jlomarmaue
3aJIaHusl.
Marematuxa.




CBolicTBa CTENEHH C
LEJIBIM MTOKA3aTEIEM

Hcnoab3oBars 3anuch
YHCEN B CTAH/IapPTHOM
BU/JIE JUISI BBIPAXKEHUS
pa3MepoB 0OBEKTOB,

JUTUTEIBHOCTH MTPOLIECCOB
B OKPY’KAIOIIEM MUDE.
DopMyIHPOBATD,
3allUCBHIBATH B
CHUMBOJIHYECKOU dopme
1 WIJIIOCTPUPOBATH
NpUMepaMu CBOKCTBA
CTEIEHU C LEIbIM
MIOKa3aTeJIeM.
IIpuMeHsATH CBOMiCTBA
CTENEHU ISt
npeodpazoBaHus
BBIPAKECHH,

CoJIepXKaIINX CTETICHU C
1[EJIBIM [TOKa3aTeJIeM.

BbInoOJHATH 1eHCTBUA C
YUCJIAMH, 3aIIUCAaHHBIMU
B CTAHJApPTHOM BHJIE
(YMHOK€EHUe, IeTIeHHe,
BO3BEJICHUE B CTEIICHB)

ONEKTPOHHBIN
o0Opa3oBaTeNbHbII
pecype»
Jomarnne
3a/laHusl.
OcHoOBHOE 00111E€
oOpasoBaHmUe.
Aunrebpay, 7-9
kiacc. AO
«M3narenbCcTBO
«IIpocsenienue»

Aareopanyeckue | KBagpaTHbIil TpEXUIIEH. Pacno3naBathb 1. Maremaruxka.
BbIPasKeHM . PasnoxeHne kBajgpaTHOro | KBaJpaTHbIN TpéxuneH, | Aunredpa, 8 kiacc,
KBaaparusrii TPEXUJIEHA HA MHOKHUTEIN yCTaHaBIIMBATh OI'AOV IO

TpéxuieH (5 4) BO3MOKHOCTB €TO «AxanemMus
pasyioKeHus Ha MuHnpocBenieHus

MHOKHUTEIIH.
PackaaaniBaTh Ha
MHOKMTEJIH KBaJIpaTHbBIN
TPEXUIEH C
HCOTpI/IIIaTeJ'II)HBIM
I[I/ICKpI/IMI/IHaHT OM.

Poccumn» «O06mako
3HaAHUM»

2. Jlomamiaue
3aJ]aHMS.
Maremaruka.
DNEeKTPOHHBIN
o0pazoBaTenbHbIN
pecype»
JlomantHue
3a7aHusl.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocBenieHne»




Adareopanyeckue | AnreOpandeckas ApoOb. 3anucpiBaTh 1. Maremaruxka.
BBIPasKeHM . JlonycTuMble 3HAaUEHUS anreOpanveckue Anrebpa, 8 kiacc,
AJiredpanyeckasi | IEPEMEHHBIX, BXOJAIIUX B | BbIpakeHus. Haxoaurb OI'AOV 11O
apoos (15 4) anredpanveckKue 00JacTh onpeaeseHus «Axanemus
BbIpaxxeHusi. OCHOBHOE paroHaIbHOIO MuHnpocsenieHus
CBOMCTBO aJIreOpandecKou BBIPAXKEHUSI. Poccuny» «O6nako

npoou. CokparieHue
JpoOei.

CnoxxeHue, BEIYUTAHUEC,

YMHOXXEHUE U JCTICHHUE
anreOpandecKux Apooei.

IIpeoOpa3oBanue

BBIPKEHUH, COJIEPKAITUX

anredpandeckKue Apoou

BbINOJHATH YHCIOBBIE
MOJICTAHOBKH U
BBIYMCJISATDH 3HAYCHUE
JIpoOu, B TOM YHCIIE C

®opmyMpoOBaTh
OCHOBHOE CBOWCTBO
anredpandecKou 1podu u
NPUMEHSTH €ro JJis
npeoOpa3zoBaHus IPoOeH.
BbInoJIHATH 1eHCTBUA C
anredpanvyecKuMu
npoosmu. [IpumensaTh
npeoOpa3oBaHUs
BBIPXCHU JIJIS1 pelIeHHUSI
3a7a4. Beipaxartnb
nepemMeHHsble u3 Gopmyn
(busmueckux,
reOMETPUUYECKHUX,
OTMCHIBAIONINX OBITOBBIC
CUTYall1N)

IMOMOILBIO KAJIBKYJISATOPA.

3HAHHIY
2. loMamraue
3a7aHus.
MaremMaTuka.
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jlomanaue
3aJaHMSL.
OcHoBHOE 0011IEE
oOpa3oBaHme.
Anrebpay, 7-9
knacc. AO
«3maTebpCTBO
«IIpocBenienne»

YpaBHeHus u
HepPaBeHCTBA.
KBaaparubie
ypaBHenus (15

)

KBangpaTHoe ypaBHeHue.
HenonHoe kBagpaTHOe
ypaBHeHue. ®opmyna
KOpHEW KBaJpaTHOTO
ypaBHeHus. Teopema

Buera.
Pemenne ypaBHeHUH,
CBOJIAIIUXCS K
KBaJIpaTHbBIM.

[Tpocreiinme apoOHO-

paloHaIbHbIE ypaBHE-

HUSL.
Pemenne TekcTOBBIX
3a/1a4 C IIOMOIIBIO
KBaJPAaTHBIX YPaBHEHUU

PacnosnaBarpb
KBaJIpaTHbIE YPaBHEHUS.
3anuceiBaTh Gopmy.ay

KOpHEH KBaJpaTHOIO
YPaBHEHUS; pemaThb
KBa/IpaTHbIe
YPaBHEeHHsI — IIOJIHbIE U

HEIOJIHBIE.
IIpoBoauTs
npocreniue
HCCICI0OBAHUA
KBaJIpaTHBIX YPaBHEHUH.
Pemate ypaBHeHus,
CBOASILINECS K
KBa/IpaTHBIM, C IIOMOILBIO
npeoOpa3oBaHM U
3aMEHOU ITePEMEHHOM.

Hao0uronats u

aHAJIM3MPOBATH CBSI3b
MEX1Y KOPHAMHU U

1. Maremaruxka.
Anrebpa, 8 knacc,
OI'AOY AI1O
«AxameMus
MuHnpocBemeHus
Poccuny» «O6nako
3HaAHUI
2. lomanraue

3aJIaHusl.

MaremaTuka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII

pecype»
Jomarane

3aJIaHusl.
OcHoBHOE 0o011Iee
oOpa3oBaHHUe.
Anrebpay, 7-9

kiacc. AO




KodppuIreHTaMu
KBaJIPAaTHOT'O YPaBHEHUSI.
®opmyMpoOBaTh
Teopemy Buera, a Taxxke
0o0paTHYyIO TeOpeMY,
IPUMEHSTH 3TH TE€OPEMBbI
JUTS pEIICHUS 3a/1a4.
Pemiath TeKkcTOBBIC
3a/1a4u areOpanyecKum
CIOCOOOM: IEPEXOAUTH
OT CJIOBECHOM
(OPMYIIUPOBKHU YCIOBHS
3a/1a4uu K
anredpanvyeckoil MoeIu
MyTEéM COCTaBIICHUS
YpaBHEHHUS;, pelIaTh
COCTaBJICHHOE
YpaBHEHUE; UHTEP-
IPETUPOBATh PE3YJIbTAT.
3HAKOMUTHCS €
HCTOpHeEH pa3BUTHUSA
anreopsl

«H3naTenseTBo
«IIpocsemienue»

YpaBHeHus u
HepaBeHCTBA.
Cucrembl
ypaBHeHuii (13
1)

JIuneiiHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU, €T0
rpaduK, MpUMepbI
peuieHusl ypaBHEHUH B
LEJIBIX YUCIIAX.
Pemenne cucreM nByx
JIMHEUHBIX YPAaBHEHUH C
JBYMSI IIEPEMEHHBIMU.
IIpumepsl perienus
CUCTEM HEIMHEHHBIX
YpaBHEHUH C JIBYMsI
IIEPEMEHHBIMU.
I'paduueckas
HMHTEpIpeTaus
YpaBHEHUs C JByMS
IIEPEMEHHBIMU U CUCTEM
YPaBHEHUU C ABYMsI
[IEPEMEHHBIMU.
Perenne TeKCTOBBIX
3a/1a4 C IOMOIIBIO CUCTEM
ypaBHEHUU

PacnosnaBarnb
JIMHENHbBIEC YPaBHEHUS C
JBYMSI IIEPEMEHHBIMU.
Crpouts rpapuku
JIMHEHHBIX YPaBHEHUH, B
TOM YHCJIE MCIOJIb3YH
uupposkIe pecypcsl.
Pazimmyarsn
napajuleJIbHbIE U
[IEPECEKAIOIINECS
MpsIMBIE TI0 UX
YPaBHEHUSIM.
Pemars cuctembl 1ByX
JIMHENHBIX YPABHEHUH C
JIBYMsI IIEPEMEHHBIMU
IIOZICTAHOBKOH 1
CII0’)KEHUEM.
Pemate npocrenmme
CUCTEMBI, B KOTOPBIX
OJHO U3 YpaBHEHUH HE
SABJISIETCS JINHEVHBIM.
IIpuBoauTH
rpaguyeckyro
HHTEePIPEeTALHIO
peLICHUs] YPABHEHMUS C

1. Marematuka.
Aunrebpa, 8 knacc,
OI'AOY AI1O
«AkagemMus
MuHnpocsenieHus
Poccumy» «O0mako
3HAHUM»

2. Jlomamniaue
3aaHus.
Maremartuxa.
DIIEeKTPOHHBII
o0pazoBaTenbHbIN
pecype»
Jomamane
3a7aHus.
OcHoBHOE 0011IEe
o0Opa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocsenienne»




JIBYMsI IEPEMEHHBIMU U
CUCTEM YPaBHEHUH C
JBYMSI IEPEMEHHBIMHU.
Pematb TekcTOBBIE
3aj1a4u areOpanyecKum
CII0cOO0M

YpaBHeHnusi u

Yucnoseie HCPABCHCTBA U

D®opMyIMPOBATH

1. MaTtemaruka.

HePaBeHCTBA. WX CBOMCTBA. CBOIICTBA YNCIIOBBIX Anrebpa, 8 kiacc,
HepagencrBa HepasenctBo ¢ ogHoOM HEpPABEHCTB, UJI- Or'AOY AIIO
(12 v) rnepeMeHHou. JInnelinbie JIFOCTPUPOBATH UX HA «Axanemus
HEPaBEHCTBA C OAHOU KOOPJMHATHOM IIPsIMOM, | MuHIIpocBeleHus
MIEPEMEHHON U UX pelie- J0Ka3bIBATH Poccun» «O06nako
Hue. CucTeMbl TMHEHHBIX anreOpanvecku. 3HAHUI»
HEPABEHCTB C OJTHOM IIpumeHsTH CBOliCTBA 2. loMamiaue
MIEPEMEHHON U UX HEPaBEHCTB B X0/ 3a/1aHMUsl.
peuieHue. penieHus 3aay. Maremaruka.
N3o0pakenue pereHus Pemars nuHeiiHbIE DIIEeKTPOHHBII
JMHEMHOTO HEPAaBEHCTBA U HEPABEHCTBA C OJIHOU 00pa3oBaTeNbHbIN
WX CHCTEM Ha YHUCIIOBOM MIEPEMEHHO1, pecypce»
IpsAIMON n300paxxaTh pelieHue Homamnane
HEpaBEHCTBA Ha 3a/1aHMUsl.
YHCIIOBOM TIPSAMOM. OcHoBHOE 0011IEE
Pemath cucremsl o0Opa3oBaHHe.
JIUHEHWHBIX HEPABEHCTB, Aunrebpay, 7-9
n300paxxaTh pelieHue kiacc. AO
CHCTEMBI HEPABEHCTB Ha «3narenbcTBO
YHUCJIOBOM IIPSIMOM «IIpocsemenune»
DOYyHKIUH. [MonsTre GpyHKIUM. HUcnoab3oBars 1. Maremaruka.
OcHoBHBIC OO6nacth ornpeJeneHus 1 (GYHKINOHATIBHYIO Anrebpa, 8 knacc,
noHsATHs (5 4) MHOXECTBO 3HAYECHU I TEPMHHOJIOTHIO U OI'AOY AITO
¢dbynkuu. CriocoOs! 3aa- CHMBOJIHKY. «Axanemus
HUS QYHKITUH. BouruucasaTh 3HauyeHuss | MUHOpPOCBENIEHUS
I'paduk Qpynkuuu. GbyHKIMH, 3a1aHHBIX Poccun» «O06naxo

CaoiicTBa QyHKIINH, UX
oToOpaxkeHHe Ha rpaguke

bopmynamu (pu
HE00X0IMMOCTH
HCII0JIb30BATh
KaJIbKYJIATOD); €O-
CTaBJATH TA0IHILI
3HaAYeHMil GyHKIUH.
CTpouTh 10 TOYKAM
rpaguku QyHKINH.
OnuceiBaTh CBOMCTBA
(GyHKIIMM Ha OCHOBE €&
rpaduueckoro
MIPEICTaBICHHUS.
HUcnoan3oBarb

3HaAHUI»

2. lomanraue
3a/laHusl.
Maremaruka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jomaiane
3aJIaHusl.
OcHoBHOE o0111ee
oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO




(GYHKIIMOHATILHYIO
TEPMHUHOJIOTHIO U
CUMBOJIHKY.
HccaenoBarh npumepsl
rpauKOB, OTPAKAIOIINX
pealbHbIC MPOLIECCHI U
sBieHus. [lpuBoauTh
NMpUMePbI IIPOIECCOB U
SIBJICHUH C 3aJJaHHBIMU
CBOMCTBaMH.
Hcnoan3oBath
KOMIIbIOTEPHbIE
NMPOrpaMmsbI IS 110-
CTpOeHUs rpaduKoB
GYHKIUN 1 U3y4eHHs UX
CBOMCTB

«H3naTenseTBo
«IIpocsemienue»

DyHKIUH.
YuciioBbie
¢pynkumu (9 4)

UreHne u NOCTpOCHHUE
rpaduKoB PyHKLINH.
[Tpumeps! rpaduxos

(GyHKIMH, OTpaxarommx
peasbHbIe POLIECCHI.
DyHKIUY, ONHUCHIBAIOLINE

IpSAMYI0 U 00paTHYIO
IIPONOPLIMOHATIEHBIE

3aBHCUMOCTH, UX I'pa-
¢uku. ['nnepOouna.

I'paduk pyHKIHE Y = X,
®OyHKIHN Y = X% Yy = X5, y
=vx y=
Ixl, rpaduueckoe pemenue
YpaBHEHUHN U CUCTEM
ypaBHEHUU

HaxoauThb ¢ noMob10
rpaguka QyHKIUU
3HAYEHUE OJHOM U3
paccMaTpuBaEMBbIX

BEJIMYUH 110 3HAYECHUIO

JIPYTOM.

B HecnoxKHBIX ciydasx
BbIpaxaThb (popmy.Jioi
3aBHCHMOCTH MEX]Y
BEJTUYMHAMU.
OnuchIBaTh XapaxkTep
W3MEHEHUS OHOMN
BEJIMYMHBI B
3aBUCUMOCTH OT
WU3MEHEHUS JPYTOu.
Pacno3zHaBaTth BUIbBI
M3y4aeMbIX (PyHKITUH.
Moka3biBaTH

CXeMaTHYeCKH
MOJIO)KEHUE HA
KOOPJMHATHOM TIJI0-
CKOCTH Tpa(uKOB

dynkuuit Buna: y = x', y

=x3 y=4x y =[x
HUcnoab3oBars
(pyHKIHOHAIBHO-
rpagpuyeckue npexa-

CTaBJICHUS ISl PEIICHUS
Y UCCIIeIOBAHUSA

YpaBHEHUH U CUCTEM

YPaBHEHUH.

1. MaTemaruka.
Aunrebpa, 8 kiacc,
OI'AOY JI10
«AxameMus
MuHMnpocBeneHus
Poccun» «O0mako
3HAHWI»

2. loMamiaue
3aJ]aHMsl.
Maremaruka.
DNIEeKTPOHHBII
o0pazoBaTenbHbIN
pecype»
JlomantHue
3aaHus.
OcHoBHOE 0o011IEe
oOpa3oBaHHe.

Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«[IpocBemienue»




IIpumenaTs nu@ppoBbIE
pecypcsl Ui
MOCTPOEHHS rpauKOB

byHKIUH

IHoBTOpEHUE M
00001eHue (6 )

[ToBTOpEHNE OCHOBHBIX
MOHATHI U METOJIOB
KypcoB 7 U 8 KJIacCOB,
00o01IeHne 3HaHU|

Bbi0uparb, npUMeHSATD,
OLICHUBATH CIIOCOOLI
CpaBHEHHUS YHCEl,
BBIYMCIICHUI,
npeoOpa3oBaHMiA
BBIPAKECHUM, pEeLICHUS
YpaBHEHUH.
OcymecTBiasiTh
CaAMOKOHTPOJIb
BBINOJIHAEMBIX JIEUCTBUN
U CaMOIIPOBEPKY
pe3yJbTaTa BHIYMCICHUH,
npeoOpa3oBaHUM,
IIOCTPOEHUM.
Pemath 3apaum u3
peasibHOM KU3HH,

1. Marematuka.
Aunrebpa, 8 kiacc,
OI'AOY AI1IO
«AxageMus
MuHnpocsenieHus
Poccuny «O06mako
3HAHUI
2. loMamraue
3aJjaHMUSL.
MaremMaTuka.
DNEeKTPOHHBIN
o0OpasoBaTeNbHBIN
pecype»
Jomarane
3aJ]aHMsl.
OcHoBHOE 0011IEE

NPUMEHSATH MaTe- o0Opa3oBaHHe.
MaTHYeCKHUE 3HAHUS JUIS AnreGpa», 7-9
penieHus 3aj1a4 u3 kiacc. AO
JIPYTHX MPEIMETOB. «3narenbcTBO
PemiaTh TeKCTOBBIE «IIpocsenienue»
3aja4M, CPAaBHUBATb,
BBIOHPATH CIIOCOOBI
perieHus 3a1auun
9 kaacc (102 gaca)
DJICKTPOHHBIE
Ha3zBanmue OcHoBHbBIE BH/IbI
OcHOBHOe coep:KaHue (undposbie)
pa3naesa (Tembl) JAeATEJIbHOCTH
pasjaena (TeMbl) o0pa3oBaTejibHbIE
(4uCI10 YacoB) o0yuarouuxcst
pecypcsbl
Yuca u BbIuMC- PannonaneHble uncna, Pa3BuBarhb 1. Maremaruka.

JICHH .
HeiicTBu-
TeJbHbIE YNc/Ia
O )

MppAaLMOHATIbHBIE YHCIA,
KOHEYHbBIE M OECKOHEUYHEIC
JeCATUYHbIE JPOOH.
MHOX€eCTBO JEUCTBUTECITL-
HBIX YHCET;
JNIEUCTBUTENLHEIC YHClIa
KaK OCCKOHEYHBIE JIECs -
TUYHbIE ApoOu. B3anmuo
OJHO3HAYHOE
COOTBETCTBUE MEXKIY
MHOECTBOM
JICUCTBUTEIIHHEBIX YHCEII U

NpeCTABJIEHHS O
Yyucaax: OT MHOXKECTBA
HATYPaJIbHBIX YHCEN JI0

MHOK€ECTBA
)IeﬁCTBHTCHBHLIX YqUCEeJI.
O3HAKOMHUTBLCA C
BO3MOKHOCTBIO
MpEJICTaBICHUS JICH-
CTBHUTEIHHOIO YMCJIa KaK
OECKOHEUYHON AECATHYHON
IpoOu, NPUMEHATH

Anrebpa, 9 knacc,
OI'AOY JI10
«AxameMus
MuHnpOoCBeIIeHUS
Poccumy» «O0mako
3HAHHI
2. Jlomaraue
3aJ]aHMUS.
Maremartuxa.
ONEeKTPOHHBIN
o0pa3oBaTeNnbHbII

JACCATUYHBIC

pecype»




MHO>KECTBOM TOYEK KO-
OpAMHATHOH IIPSIMOM.
CpaBHenue
JEHCTBUTENBHBIX YHUCE,
apupMeTHYECKHE
JIEUCTBYS C
JeUCTBUTENIbHBIMU
yuciaamu. [Ipubamxénnoe
3HAYEHHUE BEJIMYMHBI,
TOYHOCTH MPUOIKEHUS.
OxpyrieHue 4uced.
[Ipukunaka u oueHka
pe3ysIbTaTOB BHIYMCIEHUN

pUOIIMKESHUS
palMOHANBHBIX U
UPPALMOHATIBHBIX YHCEI.
HN300paxars
JIEHCTBUTEIIbHBIC YHCIIA
TOYKaMU KOOPJIUHATHOU
MPSIMOM.
3anuchIiBaTh,
CPaBHUBATH U
yHOpsi10YMBaTh
JIEUCTBUTEIIbHBIC YUCIIA.
BoinoaHATs, coueras
YCTHBIE U IUCbMEHHBIE
MPUEMBI,
apudgmMeTnyecKue
JefcTBHUA C
panMoHaIBHBIMH YK CIIa-
MU; HAXOAUTH 3HAYCHUS
CTEIIEHEN C UEIbIMU
II0Ka3aTeJIsIMU U KOPHEH;
BbIYMCJISTh 3HAYCHUS
YUCJIOBBIX BBIPAKEHUM.
Hoayunrsb
NpeacTaBJeHue O
3HAYMMOCTH
JIEWCTBUTEIIbHBIX YHUCEI B
MPAaKTUYECKOMN
JIEATEILHOCTH YEJIOBEKA.
AHATU3UPOBATH U
AeJIaTh BBIBOJBI O
TOYHOCTH MPHUOIMKEHUS
JIEMCTBUTENILHOTO Yncia
P PELLIEHUH 3a/1a4.
Oxpyriasarb
JNEUCTBUTEIBLHEIC YHCIIa,
BBINOJIHATH MPUKHUIKY
pe3yJibTaTa BEIYMCIIEHU,
OLIEHKY 3HAYEHU Yuc-
JIOBBIX BBIPAKEHHI.
3HAKOMMTBCH C
HCTOPHEH Pa3BUTHS
MaTeMaTUKH

Jomarnne
3aJ]aHHSl.
OcHoBHOE 0011I€EEe
o0Opa3oBaHWe.
Aunrebpay, 7-9
knacc. AO
«3maTeanpcTBO
«IIpocsenieHne»

YpaBHeHust u
HepaBeHCTBA.
YpaBHeHus c
OTHOM
nepemenHoi (14

JInneliHOEe ypaBHEHHE.
Pemrenne ypaBHenui,

CBOISIITUXCSA K JIMHEWHBIM.

KBaznpaTtHOe ypaBHEHHUE.
Pewrenue ypaBHeHui,

OcBauBarb,
3alIOMMHATDh "
NMPUMEHATD
rpapuyeckue MeToabl
IIPU PELIECHNUN YPaBHEHUN,

1. Marematunka.
Anrebpa, 9 kiacc,
OI'rAOY JI1O
«AxameMus
MuHnpocBenieHus




CBOJALLUXCS K
KBaJPATHBIM.
bukBanpaTtHbie
YpaBHEHUS.
[Ipumeps! perieHus
YpaBHEHUH TPEThEU U
4eTBEPTOM CTENeHEN
pa3yioKEHUEM Ha
MHOHUTEIH.
Pemenue npoGHo-
palOHAIBHBIX
YpaBHEHUM.
Pemenne TekcTOBBIX
3a/1a4 anredpanyecKum
METOJ0M

HEPaBEHCTB U UX CHUCTEM.
Pacno3HaBaTh Lic/bIe U
JIPOOHBIC ypaBHEHUSI.
Pemars JuHeliHbIE U
KBaJIpaTHbIE
YPaBHEHHUS, yPAaBHEHUS,
CBOJSIIMECS K HUM,
npocTenime JpooHo-
palroHaIbHbIC
YpaBHEHHUS.
IIpensaraTs BO3MOKHbBIE
CIOCOOBI PELICHHUs
TEKCTOBBIX 3aJ1a4,
00Cy:KI1aTh UX M peliaTh
TEKCTOBBIC 3a/1a4M pa3-
HBIMH CIIOCOOaMHU.
3HAKOMHUTLCS C
HCTOPHEH Pa3BUTHS
MaTeMaTHUKU

Poccuny «O0mako
3HAHUM»

2. Jlomarnraue
3a7aHus.
MaremMaTuka.
DJIEKTPOHHBIN
o0pasoBaTeNbHBIN
pecype»
JlomanHue
3a7aHus.
OcHoBHOE 0011I€EE
oOpa3oBaHmHe.
Aunrebpay, 7-9
knacc. AO
«131aT€IbCTBO
«[IpocBenienne»

YpaBHeHust u
HepaBeHCTBA.
Cucremsl
ypaBHeHuii (14

)

JInneliHoe ypaBHEHHE C
JBYMs IEPEMEHHBIMU U
ero rpaduk.
Cucrema IByX JIMHEHHBIX
YpaBHEHUH C ABYMsI
[IEPEMEHHBIMU U €€
pemenue. Pemenue
CUCTEM JBYX YPABHEHUH,
OJTHO U3 KOTOPBIX
JIMHEWHOE, a Ipyroe —
BTOPOM CTEIECHHU.
I'padpuueckas
WHTEpIpETALHs CUCTEMBI
YpaBHEHUH C JBYMS
MIEPEMEHHBIMH.
Pemienue TekCTOBBIX
3a/1a4 anreOpanyecKkum
crocoOoM

OcBauBartb 1
NPUMEHATH [TPUEMBI
pELIEHUs CUCTEMBI IBYX
JIMHEVHBIX YPaBHEHUH C
JBYMsI IEPEMEHHBIMU U
CUCTEMBI JABYX
YpaBHEHUH, B KOTOPBIX
OJIHO YpaBHEHUE HE
SBIISETCS IMHEWHBIM.
Hcnoan3oBars
(G yHKIIMOHATBHO-
rpaduyeckue npeji-
CTaBJICHUS Ul pelIeHust
U HCCJIeJOBAHUSA
YpPaBHEHUH U CHUCTEM.
AHaJIM3MPOBATH TEKCThI
3aja4, pemarTb Ux
anredpanyeckum
CrocoOoOM: NmepexoauTh
OT CJIOBECHOH (popmyIu-
POBKH YCJIOBMSI 3a/1a4M K
anreOpandeckoi Moaenn
IyTEM COCTaBIICHUSA
CHUCTEMBI YPaBHEHHU;
pemaThb COCTaB JIEHHYIO
CHUCTEMY ypaBHEHMIA;
HHTEPNPETHPOBATH pe-
3ynbTar.

1. Maremaruka.
Aunrebpa, 9 knacc,
OI'AOY AI1IO
«AxaneMus
MuHMnpocBenieHus
Poccumny» «O06mako
3HAHHI
2. lomanraue
3a7aHus.
MareMartuka.
ONEKTPOHHBIN
o0pa3oBaTeNnbHBbIHI
pecype»
Jomaiane
3a7aHus.
OcHoBHOE o011IEe
oOpa3oBaHUe.
Anrebpay, 7-9
knacc. AO
«3marenscTBO
«[IpocBemienue»




3HAKOMHUTLCA C
HCTOPHEH Pa3BUTHUS
MaTeMaTUKHA

YpaBHeHusi u

HepaBeHCTBA.

HepaBencrBa
(16 v)

YucnoBble HEPaBEHCTBA U
UX CBOMCTBA.
JIuHeitHbIe HEpaBEHCTBA C
OJIHOM MIEPEMEHHOM U UX
pelieHue.
CucTeMbl TUHEHHBIX
HEPABEHCTB C OJJHOM
IIEPEMEHHOM U UX pellle-
HUeE.
KBanparHble HepaBeHCTBa
U UX pelleHue.
I'paduueckas
MHTEpIIpEeTalUs
HEPABEHCTB U CUCTEM
HEPaBEHCTB C JIBYMS
MepeMEHHBIMHU

YuTaTh, 3aIMCHIBATD,
NOHMMATh,
HHTEPNPETHPOBATH
HEPABEHCTBA;
HCII0JIb30BaTh CUMBOJIUKY
Y TEPMUHOJIOTHUIO.
BbInoJHATH
npeoOpa3oBaHUs
HEPABEHCTB,
HCII0JIB30BATH IS
npeoOpa3oBaHus
CBOICTBA YUCIIOBBIX
HEPABEHCTB.
Pacno3HaBarth JIMHEWHbBIE
U KBaJpaTHbIE
HepaBeHCTBA. Pematb
JIMHEHHbIE HEPABEHCTBA,
CUCTEMBI JIMHEHHBIX
HEPABEHCTB, CUCTEMBI
HEPABEHCTB,
BKJIIOUYAIOLINX KBa-
JIpaTHOE HEPABEHCTBO, U
pelaTth ux; 00CyK1aTh
MOJIyYEHHBIE PEILICHUS.
H3o0paxarth perieHue
HEPABEHCTBA U CUCTEMBbI
HEPABEHCTB HA YHCIIOBOMU
IPsIMOi1, 3aIIMCHIBATH
pELIEHNE C TIOMOILBIO
CHUMBOJIOB.
Pemate kBagpaTHbIC
HEPAaBEHCTBA, UCIIOJIb3YS
rpaguyeckue
IIPEJICTaBICHHUS.
OcBauBartpb u
NPUMEHATh HEPABEHCTBA
IIPY PELIEHNUN PA3JINYHBIX
3aJa4, B TOM YHUCIIE
MPAKTUKO-OPUEHTUPO-
BaHHBIX

1. Marematuka.
Aunrebpa, 9 knacc,
OI'AOY AI1IO
«AxaneMus
MuHnpocsenieHus
Poccuny «O0mako
3HAHUI
2. lomamaue
3aJaHMSL.
MaremMaTuka.
DJIEKTPOHHBIN
00pasoBaTeNbHBIN
pecype»
Jomaiane
3aJjaHMUsl.
OcHoBHOE 0011IEE
oOpa3oBaHHe.
Aunrebpay, 7-9
knacc. AO
«131aTeIbCTBO
«[IpocBenienne»

@®yukunu (16 4)

KBanpartuunas ¢pyHkus,
e€ rpaduk u cBOMCTBA.
[Tapabona, KOOpIMHATHI
BEPIIMHBI 1apaldoJIbl, OCh

Pacno3naBaTh BUJIEI
M3y4aeMbIX (pyHKIIUH;
WIIOCTPUPOBATH
cXeMaTHYeCKH,

1. Marematunka.
Anrebpa, 9 knacc,
OI'AOY AITIO
«AxameMus




CUMMETpPUHU TTapadoIbI.
Crenennble QyHKIIMH C
HATypaJIbHBIMH
IOKa3aTelIsIMu 2 U 3, UX
rpadMKu U CBOMCTBA.
I'padpuku bykmii: y =
kx,y=kx+b,y=ax?y=

ax’, yzg, y =X, y=lxl

O0BSICHATDH
pacrioyio’keHue Ha
KOOPJAMHATHOW IIOCKOCTH
rpaduKoB QpyHKIUI BUIA:
y=kx,y=kx+b,y=ax?
y=ad y=5, y=vxy=
Ixl
B 3aBUCUMOCTH OT
3Ha4YeHu# K03 pu-
[IUEHTOB; OMHICHIBATH UX
CBONCTBA.
Pacno3naBatb
KBaIpaTUUHYIO (QYHKIIHIO
no ¢popmyne. [IpuBoauTH
NMpUMepPbI KBaIPaTHYHBIX
3aBUCUMOCTEN U3
peanbHOU KU3HH,
(bU3HUKH, TEOMETPUH.
BrigBasTe 1 0000mars
ocoOeHHOCTH Tpaduka
KBaJIpaTUYHON PyHKIIUU Y
= ax?+bx +c.
Crpouthb n u3odpaxarb
cXeMaTH4ecKHu rpaduxu
KBaJIPATHYHBIX (DYHKITUH,
3aJlaHHBIX popMyTIaMu
BUIay = axz, y= ax® + q,
y=a(x+p)y=ax’+
bx + c.
AHaU3HPOBAThH U
NpUMEHSATH CBOHCTBA
W3YYCHHBIX (DYHKIUN 1151
WX MTOCTPOEHHUS, B TOM
YHCIIE C TOMOIIBIO
U(PPOBBIX PECYPCOB

MuHnpocBeeHus

Poccuny «O0mako
3HAHUI

2. Jlomarnraue
3aJaHMUSL.

MaremMaTuka.

DJIEKTPOHHBIN

00pa3oBaTeNbHBIN

pecype»
Jomarnue

3a/laHusl.
OcHoBHOe 00111ee
oOpasoBaHmUe.
Aunrebpay, 7-9

kiacc. AO

«3narenbcTBO
«IIpocBenieHue»

Yucaosbie [TonsiTne yncnoBoun OcBauBartpb n 1. Maremaruka.
nocJje- IIOCJIEJOBATEIBLHOCTH. NpUMeHSATh UHJIeKCHbIe | Aunrebpa, 9 kiacce,
A0BATEJIbHOCTH 3ananue 0003HaYCHMsI, CTPOUTH OI'AOV AI10
(15 4) TOCJIEAOBATEIILHOCTH peueBbie «Axanemus
peKyppeHTHOU (popmyion BbICKA3bIBAHMS C MuHnpocBeneHus
u GhopMyIIoii N-To useHa. HCIIOJIb30BaHUEM Poccun» «O06nako
Apudmernueckas u TEPMHUHOJIOTUH, 3HaAHUIN»
reoMeTpHUYECKas CBSI3aHHOM C IOHATUEM 2. lomanrnue
nporpeccun. ®opmyisl N- II0CJIEI0BATEIBHOCTH. 3a/laHusl.
ro wieHa AHaJIM3UPOBATH Maremaruka.
apupMeTHIeCcKon 1 dbopMyy N-To YIeHa DNEeKTPOHHBIN
reoMeTpUUYECKOi MOCJIEZI0BATEIBLHOCTY WM | 00pa30oBaTeNIbHbII




MPOTPECCHUI, CYMMBI
MIEPBBIX 71 YWICHOB.
N300pakeHne 4IeHOB
apudmeTnuecKoit u
reOMETPUUYECKOI
MIPOrpeccuil TOUKaMu Ha
KOOPJMHATHOMN
MJIOCKOCTH.
JIuneinelil 1

AKCIOHEHUHMAIBHBIN POCT.

C1105KHBI€ NPOLIEHTHI

PEKYPPEHTHYIO (GOPMYITY
U BBIYMCJIATH WICHbI
MOCJIEI0BAaTEILHOCTEH,
3a/IaHHBIX YTUMH
dhopmynamu.
YcranaBiauBarhb
3aKOHOMEPHOCTH B
MOCTPOEHUH I10CIIEe-
JIOBaTeJIbHOCTH, €CIIN
BBITIMCAHBI TIEPBBIC
HECKOJIBKO €€ YICHOB.
Pacno3naBarnb
apudmeTnyecKyro u
F€OMETPUUYECKYIO
MIPOTPECCUU TIPU PA3HBIX
crocobax 3agaHusl.
Pemate 3agaum ¢
UCTIOJIb30BaHUEM (POPMYIT
N-ro ujeHa
apu(pMETHIECKON U
r€OMETPUUYECKON
IPOrpeCCuil, CyMMBbI
NIEPBBIX 71 YICHOB.
HN300paxkaTh yieHbI
MOCJIEI0BATEIbHOCTH
TOYKaMH Ha
KOOPJMHATHOU
IJIOCKOCTH.
PaccmarTpuBars
NpUMepbI NPOLECCOB U
SIBJICHUH U3 pEeaIbHON
JKU3HH,
WJUTIOCTPUPYIOLTUE
W3MEHEHUE B apu-
METHYECKOH ITPOTrPECCUH,
B F€OMETPHUYECKON
MPOTPECCUU; N300paKaTh
COOTBETCTBYIOIINE
3aBUCUMOCTH T'pa-
¢buuecku.
Pemartn 3agaum,
CBSI3aHHBIE C YNCIIOBBIMH
MOCJIEZI0BATEIBHOCTSAMU,
B TOM YHCJIE 33]Ia41 U3
peanbHOM JKU3HHU C
HCIIOJIb30BaHUEM
U(POBBIX TEXHOJIOTUI

pecype»
Jomarnne
3a/1aHuUsl.
OcHoBHOe 00111ee
oOpasoBaHmUe.
Aunrebpay, 7-9
kiacc. AO
«M3maTeabpcTBO
«IIpocBenieHue»




(3MEKTPOHHBIX TaOIHII,
rpadu4ecKoro
KaJIbKYJIATOPA U T.IL.).
PemaTh 3amaun Ha
CJIO)KHBIE MPOIEHTHI, B
TOM 4YHCJIE 3aJa41 U3
peanbHOM MPaKTHKH (C
HCIOJIb30BAHUEM
KaJIbKYJISITOPA).
3HAKOMHUTLCS C
HCTOPHEH Pa3BUTHS

MaTEeMaTUKHU
IloBTOpEHHE, Yucsia 1 BIYUCIIEHUS OnepupoBarhb 1. Maremaruka.
00001IEeHME, (3anmuch, CpaBHEHHE, NMOHATHSIMU: MHOXXECTBO, | Anrebpa, 9 kiacc,
cUCTEeMAaTH3alus IEUCTBUS C JEUCTBU- MMOAMHOKECTBO, OI'AOY AIIO
3HaHuii (18 4) TEJIbHBIMM YMCIIAMH, oreparuu Haj «AxageMus
YUCJIOBasl MpsMasi; MHOKECTBAMH; MuHnpocBenieHus

MIPOLICHTHI, OTHOIICHHSI,
MIPOTIOPIINH; OKPYTIICHHE,
MPUOIMKCHHE, OIICHKA,
peIIeHNEe TEKCTOBBIX
3a/1a4 apuPMETHICCKUM
CIIoco0oMm)

HCIOJIBL30BAaTh Ipaduye-
CKOE€ TIPE/ICTABJICHHE
MHOECTB JJIS ONTMCAHUS
peabHBIX IIPOLIECCOB U
SIBJICHUH, IPU PEILIEHUH
3aJ1a4 U3 IPYruX yueOHBIX
MIPEJAMETOB.
AKTyaJM3upoBaTh
TEPMHUHOJIOTHIO U
OCHOBHBbBIE el CTBHS,
CBSI3aHHBbIE C YNCJIAMMU:
HaTypaJbHOE YUCIIO,
IIPOCTOE U COCTABHOE
4yucia, 1eIMMOCTb
HaTypaJbHbIX YUCEN,
MIPU3HAKHU JACIIUMOCTH,
1IeTI0€ YUCII0, MOAYITh
4yKciaa, OOBIKHOBEHHAS U
JleCsITUUHas Jpoou,
CTaHJApTHBIN BUJI YHUCIIA,
apupMeTHIECKH
KBaJPaTHBI KOPEHB.
BbInoaHaThb aelcTBus,
CPAaBHUBATH U
YHOPSiI0YMBAThH YHCIIA,
MIPEACTABIATh YHCIIa Ha
KOOPAMHATHOW MPSMOH,
OKPYTJISITh YUCIIA,
BBINOJIHATH NPUKHUIKY U
OLIEHKY pe3yJbTaTa

Poccuny» «O6nako
3HaHUI»

2. lomanaue
3a/laHusl.
Marematuka.
DNEeKTPOHHBIN
o0pa3oBaTenbHbIH
pecypce»
Jomamane
3a/1aHus.
OcHoBHOe o0111€ee
o0pa3oBaHHeE.
Anrebpay, 7-9
kiacc. AO
«13paTenbeTBO
«IIpocsenienne»




BBIUMCIICHUH.
Pemars TexkcToBBIC
3a/1a4u apu(HMETHIECKUM
crocobom. Pematn
NpaKTHYeCKHUe 32/1a4H,
coJiep>Kallye MPOLEHTHI,
JIOJIU, YacTH,
BbIpaXKaromiue
3aBUCUMOCTH: CKOPOCTb
— BpeMsl — PACCTOSIHUE,
1I€Ha — KOJINYECTBO —
CTOMMOCTB, 00BEM
paboThl — Bpemsi — Ipo-
W3BOJUTENILHOCTD TPY/A.
Pa3oupathb peasibHbIE
YKU3HEHHBIEC CUTYaIlUH,
(opmysmpoBaTh Ux Ha
SI3BIKE MAaTEMATHKH,
HAXOJUTh PEIICHHE,
TIPUMCHSIS
MaTeMaTUYeCKUn
anmnapar, HHTepIpeTUpo-
BaTh Pe3y/bTar

Anredpanyeckue
BBIPAKEHU S
(npeoOpa3zoBaHue
anreOpanvyecKux
BBIpA)XEHUH, TOMTyCTUMBIE
3HAYEHHUS)

OnepupoBarthb
NOHSITUSIMU: CTETIEHb C
LEJIbIM TIOKa3aTeNeM,
apupMeTUYECKUMA
KBaJPaTHBIN KOPEHD,
MHOTOYJIEH,
anreOpanyeckast Jpoosb,
TOXKJIECTBO.
BbINOJHATL OCHOBHBIE
AeMCTBUSA: BBITIOJIHATh
pacuétsl 1o Gpopmyiam,
peoOpa30BbIBATH 1IEIIbIE,
JTPOOHO-paIIMOHATILHBIE
BBIPXKEHUS U BHIPAKEHUS
C KOpHSMH, pea-
JN30BBIBaTh Pa3I0KEHUE
MHOTrOYJIEHA Ha
MHOKUTENH, B TOM YHUCIIE
C HCIOJIb30BaHUEM
(dhopmys pa3HOCTH KBa-
JIpaToB M KBajpara
CYMMBI U pa3HOCTH;
HaXOJUTh JI0IIyCTUMBIE
3HAYEHUS IEPEMEHHBIX

1. Marematuka.
Aunrebpa, 9 knacc,
OI'rAOY AI1O
«AkagemMus
MuHnpocBeneHus
Poccumn» «O06mako
3HAHUM»

2. Jlomamiaue
3aaHus.
MaremMaTuka.
ONEeKTPOHHBIN
0o0pazoBaTenbHbIN
pecype»
JlomanHue
3a7aHusl.
OcHoBHOE 0011IEe
oOpa3oBaHHe.
Anrebpay, 7-9
knacc. AO
«M3maTeancTBO
«IIpocsenieHne»




JUTSL TpOOHO-paIno-
HAaJIbHBIX BBIPAXKCHUM,
KOpHEH.
MoaeaupoBarth ¢
MOMOIIBIO (HOPMYIT
peaJIbHBIE POLIECCHI U

napabosna, runepoora.
HUcnoab3oBarb rpadpuku
JUTS OTIPENECIICHUS
CBOWCTB, ITPOLIECCOB U
3aBUCUMOCTEH, JJIs
pelieHus 3a1a4 u3 Apyrux
y4€OHBIX MPEIMETOB U
pEabHOM )KU3HH;
MO/ eJIMPOBATh C
MOMOILBIO TPapUKOB
peanbHbIE IPOLECCH] U
SIBJICHUSL.
Bripaxats popmyiamu
3aBUCUMOCTH MEXKIY

BeJINM4YnHaM

SBIICHUS
@yHKIUH (TIOCTPOEHUE, OnepupoBarsb 1. MaTtemaruxka.
CBOICTBA U3yYEHHBIX nousaTusimMu: Gynkmus, | Aunrebpa, 9 kiacc,
byHkuunii; rpadguueckoe rpaduk GyHKINU, HYITU OI'AOV 11O
peleHre ypaBHeHUN U UX |  (DYHKIIMH, IPOMEKYTKU «Akanemus
CHCTEM) 3HAKOIIOCTOSIHCTBA, MunnpocsenieHus
MIPOMEKYTKH Poccuny» «O6nako
BO3pacTaHus, yObIBaHUS, 3HaHUI»
HauOoJIbIIee U 2. lomaiHue
HalMEHblIee 3HaYeHUs 3aJJaHMUA.
GbyHKIHN. Maremaruxka.
AHAJIU3MPOBATD, DNEeKTPOHHBIH
CPaBHMBATh, 00CYKIaTh | 00pa30BaTEIbHBII
CBOIiCTBA (PYHKIIUH, pecypce»
CTPOUTB UX I'papuKu. Jomainue
OnepupoBarthb 3a7aHusl.
MNOHATUSIMU: TIpsIMast OcHoBHoOe 00111ee
IPONOPLHUOHATIBHOCTD, oOpa3oBaHHeE.
oOparHas Anrebpay, 7-9
MIPOIOPLIMOHAIBHOCTbD, kiacc. AO
nuHenHas QyHKIus, «M3narenbcTBO
KBaJipaTH4Has QyHKIUS, «IIpocsenienne»




I'eomerpus 7-9 kaacc
Ienn u3ydyenusi yaeGHOro Kypca

«MaremaTHKy y»e 3aT€M y4YUTh HaJl0, YTO OHA YM B ITOPSIOK IPUBOAUTY, — MUCAJ BEJIMKUN
pycckuii ydyenwslii Muxaun BacunbeBuu JlomoHocoB. I B 3TOM COCTOMUT OJlHa W3 JIBYX LeJel
oOyueHusi TeOMETPUU KaK COCTAaBHOM YaCTH MAaT€MaTUKHU B IIKOJE. DTON LIeTU COOTBETCTBYET
JoKa3aTeNbHas JIMHUA MpenojaBanus reomerpuu. Creays npeacTaBieHHON pabouelt mporpamme,
HAaYMHAsT C CEAbMOrO Kjacca Ha ypOKax TeOMETpHH OOYYaIOUIUICS YYUTCSA TMPOBOJIUTH J0-
Ka3aTeJIbHbIE PACCYKICHUS, CTPOUTH JIOTMUYECKHE YMO3AKIIOUEHUsS, JOKA3bIBAThb HWCTUHHbBIC
YTBEPKIACHHS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IIPOBOAUTH PACCYKJICHUS «OT IMPOTHBHOIOY,
OTIIUYATh CBOMCTBA OT MPHU3HAKOB, (OPMYITUPOBATH OOpPATHBIE YTBEPKIACHUS. Y YCHHUK, OBJIA/ICBIINI
HCKYCCTBOM pacCyXAaTh, OyJIeT MPUMEHSATh €r0 U B OKpyXKaromiei xu3Hu. Kak nucan reomerp u
nenaror Urops ®enoposuu IlapeiruH, <«J1r0pMH, MOHUMAKOIIKUMH, YTO TaKOE JI0KA3aTEIbCTBO,
TPYIHO W JaXe HEBO3MOXXHO MaHUITYJUpPOBaTb». M B 3TOM COCTOMT Ba)kHO€ BOCIUTATEIBHOE
3HAQUYEHHE U3YyUYEHUs T€OMETPUHU, IPUCYILIEEC UMEHHO OTEYECTBEHHON MaTeMaTUYECKO IIKOJIE.

BMmecre ¢ TeM aBTOpBI MpOTrpaMMbl MIPEIOCTEPEratoT YUUTENsl OT U3IUIIHEro GopMaliu3ma,
0c00OEHHO B OTHOIIICHUH HAdall U OCHOBaHMH reomerpun. Opaniy3ckuii matemaTk JKan Jlpe1onHe
10 TOMY TMOBOJIy BbICKa3aJcs Tak: «YTo KacaeTcs JeNMKaTHON MPoOIeMbl BBEICHHS «aKCHUOM», TO
MHE Ka)XeTCs, YTO Ha MEPBBIX MOPax HYXHO BOOOIIE M30erarb MPOU3HOCHTH caMoO 3TO CioBo. C
JIPYroM 7K€ CTOPOHBI, HE CIENYET YIYCKaTh HU OAHOM BO3MOKHOCTH J1aBaTh MPUMEPHI JIOTUYECKHUX
3aKJIIOUYEHUH, KOTOpble Kyda B Oousbliedl mMepe, uyeM Haesd aKCHOM, SIBISIOTCS HCTUHHBIMU U
€MHCTBEHHBIMU JBUTATEIIIMU MAaTEMaTUYECKOTO MBIILIJICHUS.

Bropoil 1enpio U3ydyeHus reoOMETpUU SIBJISIETCS] UCIOJIb30BAHME €€ KaK MHCTPYMEHTa MpHU
pEelIeHNN KaK MaTeMaTUYeCKUX, TaK U MPAKTHUYECKUX 3aJa4, BCTPEUAIOLIUXCS B PEaIbHOU JKU3HU.
OKOHUYHMBIINN KypC T€OMETPHUH IIKOJIBHUK JTOJKEH OBITh B COCTOSIHUU OINPEACIIUTh TEOMETPUUECKYIO
(burypy, onucaTh CJI0BaMU JaHHBIN YePTEK UITU PUCYHOK, HANTH TIJIOIIA/Ih 3eMEIHHOTO yJacTKa, pac-
CUMTATh HEOOXOJMMYIO JUIMHY ONTOBOJOKOHHOTO KaOemnsi Wiau TpeOyeMble pa3Mephl rapaxa s
aBTOMOOWJIA. DTOMY COOTBETCTBYET BTOpAsi, BBIYHCIUTENbHAS JIMHHUS B WU3YYCHUH T€OMETPUH B
wkoJie. JlaHHas mpakThuecKas JIMHMUS SBJBIETCS HE MEHee BaKHOW, yeM nepsas. Emé Ilmaron
MIpeINUChIBAI, YTOOBI «Tpaxkaane [IpekpacHOro ropojia HU B KOEM CIIy4ae He OCTaBIISUIH T€OMETPHIO,
BeJlb HEMAJIOBAXKHO Jake MOOOYHOE e€ MpPUMEHEHHEe — B BOCHHOM Jelie Ja, BIPOuYeM, U BO BCEX
HayKax — JUIsl JIy4IIer0 UX YCBOEHUS: MBI BEllb 3HaeM, Kakas OeCKOHEUHas pa3HHUIla CYIIECTBYET
MEXKJYy YEJIOBEKOM TMPHUYACTHBIM K TEOMETPUHM W HENPHUYACTHBIM». J[Is 3TOro ydurento
pPEKOMEHIyeTCsl TOAOUPaTh 3a7aui MPAKTUYECKOTO XapaKTepa JJis pacCMaTPUBAEMbIX TEM, YUUTh
JIETEe CTPOUTh MATEMAaTUYECKUE MOJICIIH PEATTbHBIX KU3HEHHBIX CUTYaIlNi, IPOBOIUTH BEIYMCICHUS
U OLEHMBATh AaJEKBAaTHOCTh IOJYYEHHOTO pe3ynbTara. KpaliHe BaXHO NOAYEPKUBATH CBSI3U
FEOMETPUHU C JIPYTUMHU MPEeIMETaMU, MOTUBUPOBATH UCIIOJIb30BaTh ONPEIEIECHUS] TEOMETPUUECKHUX
(buryp ¥ IOHATUH, AEMOHCTPUPOBATH MPUMEHEHHUE TOTYYCHHBIX YMEHUN B (PU3UKE U TEXHHUKE. ITU
CBSI3M HanOoJee IpKo BUAHBI B TeMax «BekTops», « TpuronomeTpuyeckue COOTHOIIEHHs», «MeTo
koopauHaT» U «Teopema [ludaropar.

B 3akmrouenue conniémcs Ha BETMKOTO MaTeMatuka u actpoHoMa HMoranna Kerutepa, 4ToObI
eié pa3 moqYEepPKHYTh ¥ METANPEIMETHOE, U BOCITUTATEIbHOE 3HaUeHE reomeTpun: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur
homo sit imago Dei” (I'eomerpus enuna u BeuHa, oHa Oucraet B boxkbem nyxe. Hama
MPUYIACTHOCTD K HEH CIY)KUT OJJTHUM U3 OCHOBAHUM, IO KOTOPBIM YEJIOBEK JTOJDKEH OBITH 00pa3om
boxxbum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm))

MecTto y4eOHOro Kypca B y4eOHOM IJIaHE



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

CornacHo yuyeOHOMY IUIaHy B 7—9 kiaccax u3y4aercss yueOHbBIH Kypc «['eomerpus»,
KOTOPBIN BKJIIOYAET CIIEAYIOIINE OCHOBHBIE pa3zelibl cojepxkanus: «I'eomerpuueckue Gpurypsl 1 ux
CBOWCTBa», «M3MepeHHe TIeOMETPUYECKHUX BEIMYMHY», a Takke «JlekapToBbl KOOpAMHATHI Ha
IUIOCKOCTHY, «BekTopbi», «JIBmkenus miockoctn» u «IIpeodbpazoBanus nogo0us».

VYueOHBbIH TUTaH MpeaycMaTpUBacT U3yUYeHHE TeOMETpUU Ha 0a30BOM YPOBHE, HCXOS U3 HE
MeHee 68 y4eOHBIX YacoB B y4eOHOM TO/1y, BCEro 3a TpH roja ooydeHuss — He menee 204 4acos.

Conep:xanue yueOHOro Kypca (1o rojaam ooy4ueHus)

7 Kk1ace

Hauanpupie moHsTus reomerpuu. Touka, mpsiMas, OTpPe30K, Jiyd. Yroia. Bumabl yrios.
BepTukanbubie u cMexHbIe YIiibl. buccekrpuca yria. Jlomanas, mHOroyronbHuk. [lapamiensHocTb
U TEPIICHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOMCTBA 0CeBOM cummeTpuu. [IpuMepsl cuMMeTpuu B
OKpY’KaloIlleM MHUpE.

OCHOBHBIE TIOCTPOEHUS C TOMOILBIO LIUPKYJIS U JTUHEUKH.

Tpeyronbauk. BbicoTta, Menuana, OuccekTpuca, HMX CcBoicTBa. PaBHOOeIpEeHHBIN U
PaBHOCTOPOHHHMI TPEYroJibHUKU. HepaBeHCTBO TPEYTrOJIbHHKA.

CoiicTBa W TMpHU3HAKU paBHOOEIPEHHOTO TpeyroibHUKa. [Ipu3HaKu paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa U MPU3HAKY MapaIIENbHBIX MPSAMBIX. CyMMa yIiIoB TPEYroJbHUKA.

BHeurnue yriel TpeyrojabHUKA.

[TpsimoyronbHbl  TpeyrosibHUK. CBOMCTBO MeAMAaHbl NPSIMOYTOJIBHOTO TPEYroJIbHUKA,
NpoBeAEHHOW K  runoTeHyse. [Ipu3Haku paBeHCTBA  IPSIMOYTOJIBHBIX — TPEYrOJbHUKOB.
[IpsiMmoyronbHbBIN TPEeyroJibHUK ¢ yrioM B 307,

HepaBencrtBa B reoMeTpuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
TeopeMa 0 OOJbIIEM yIiie U OOJbIIeH CTOpoHE TpeyroibHuKa. [leprnenauKkynsap u HakJIOHHasl.

['eomeTprueckoe MecTo Touek. bruccekTpuca yria v cepeIMHHBIN NEPIEHIUKYIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpy’KHOCTb U KpYT, XOpJia U IMaMETpP, UX CBOMCTBA. B3auMHOE pacnoio;keHnue OKpyKHOCTH
u npsimoit. KacarenbHast 1 cexyias K okpykHOCTH. OKpyKHOCTb, BIUCaHHasi B yroJl. Bnucannas u
OIMCaHHasl OKPYKHOCTHU TPEYroJIbHUKA.

8 kmace

YerslpéxyronpHuku. Ilapamnenorpamm, e€ro Inpu3Haku M CBOWCTBA. YacTHbIE ciaydau
napajuiesiorpaMMmoB  (IIpsIMOYTOJIBHUK, poMmO, KBajpar), MX MpH3HAKW U cBoicTBa. Tpameuus,
paBHOOOKas Tpareuus, e€ CBoMCTBa U npu3Haku. [IpsimoyronbHas Tpaneuus.

Meroa ynBoenust MeauaHsl. LleHTpansHas cuMMeTpus.

Teopema @aseca 1 TeopeMa 0 MPONOPLHOHATBHBIX 0Tpe3kax. CpeaHue JIMHUU TPEYroJIbHUKA
u Tparnenuu. LleHTp Macc TpeyrosibHUKa.

[Tonobue TpeyroapbHUKOB, KOdpduiment mnoaodus. [IpusHaku momo0us TPEeyroabHUKOB.
[TpumeneHne nogo0us MPH PELICHUH MPAKTUYECKHUX 3a/1a4.

CpoiictBa miomianeii reomerpuyeckux ¢uryp. Dopmyssl Ui IJIOLIATN TPEYrojbHHUKA,
napasenorpaMma, pom6a u tpanenuu. OTHOIIEHHE TUIOIAel MOJOOHBIX GUryp.

Brruncnenue niomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJeTyaToi Oymare.

Teopema [Tudaropa. Ilpumenenue Teopemsl [ludaropa npu penieHnn npakTUYECKUX 3a1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTpPOro Yyrjla MNpsIMOYTOJIBHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUYECKOE TOXAEeCTBO. Tpuronomerpuueckue Gpynkunu yrios B 30°, 45° u 60°.

BnucanHble M LEHTpalbHBIE YIJIBI, Yrojl MEXIy KacaTelIbHOM M XOpAOH. YTJIBI MEXIY
XOpAaMH M CEKylIMMH. BrimcaHHble N OnMcaHHbIE YETHIPEXYTOJIBHUKHN. B3anMHoe pacnosioskeHne



IBYX OKpyxHocTel. Kacanue okpyxHocTeil. O01ue kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 ki1acc

Cunyc, kocunyc, Tanresc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO.
@opMyIIbI IPUBEACHUS.

Pemenue TpeyronbHuKoB. Teopema KOCUHYCOB M TEOpEMa CUHYCOB. Perlienne npakTHUecKux
3aJ1a4 C UCII0JIb30BAaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

ITpeoOpa3zoBanue nonodus. Ilogobue cOOTBETCTBEHHBIX HIEMEHTOB.

Teopema 0 NpoM3BEIEHUN OTPE3KOB XOPJ, TEOPEMBbl O IMPOU3BEACHUN OTPE3KOB CEKYIIMX,
TeopeMa O KBaJlpaTe KacaTeabHOM.

Bekrop, amuHa (MOIydb) BEKTOpA, COHAIPABICHHbIE BEKTOPBI, IPOTHBOIOJIOKHO
HaIpaBJICHHbIE BEKTOPBl, KOJUIMHEAPHOCTb BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpalMd HaJ
BEKTOpaMH. Pa3znoxeHue BekTopa MO JBYM HEKOJUIMHEAPHBIM BeKkTOopaM. KoopauHarbl BeKTOpa.
CkanisipHO€ ITPOU3BEIEHNE BEKTOPOB, IPUMEHEHUE /ISl HAX0XKJIEHUS JJIMH U YTJIOB.

JlexapTOBBI KOOPJMHATHI HA TIOCKOCTH. Y paBHEHHS MIPSIMOI U OKPY>KHOCTH B KOOPIMHATAX,
nepeceuyeHue OKpy»KHOCTE! U MpsAMbIX. MeTo KOOPAUHAT U €ro MpUMEHEHHE.

[TpaBusibHBIE MHOTOYroibHUKH. [lJInHA OKpyKHOCTH. I'pagycHas u paauaHHas Mepa yria,
BBIUMCIIEHHUE JUINH AYT OKpykHOocTell. [nomans kpyra, cekropa, cerMeHTa.

JIBMKEHUS TNIOCKOCTH U BHYTPEHHUE CUMMETpUHU (QUryp (3jeMeHTapHbIe MPEICTaBICHUS).
[TapannensHblii iepenoc. [ToBopoT.

I[lnanupyemMsble pe3yabTaThbl 0CBOECHHSI YUeOHOT0 Kypca (1o rogam o0yueHus)

OcBoenune yqe6Hor0 Kypca «reOMeTpI/IH» Ha YPOBHC OCHOBHOI'O 06mero O6paSOBaHI/I${
JOJIDKHO o0ecIeynBaTh JOCTHIKCHUE CIICAYIOIIUX IMPEAMCTHBIX 06pa3OBaTCJII)HI)IX PE3YyIbTATOB:

7 knace

. Pacrio3HaBaTh M3y4eHHBIE T'€OMETPUYECKHE QUIYpPHI, OMNPENENATh HX B3aUMHOE
pacnosoxeHue, n300pakaTb reOMETPUUECKHE (PUTYpBI; BBHIOJIHATH YEPTEXKH O YCIOBUIO 3a/Ia4H.
N3mepsaTe nUHEHHBIE W YIIOBbIE BEIWYMHBL. Pemars 3ajauu Ha BBIYMCIICHUE JUIMH OTPE3KOB H
BEJINYUH YIJIOB.

. Jlenate rpyOyr0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJIWYUH IPEIMETOB B pEalbHOMN
KU3HU, pPa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuyarh pa3Mepbl 3TUX OOBEKTOB IO MOPSAKY

BEJINYUHBI.
. CTpouTh 4epTekU K T€OMETPUUECKUM 3a/1adaM.
. ITonb30BaTbCs NMpU3HAKAMHU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIONb30BATh IPU3HAKUA U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PEIICHUH 3a/1a4.
. [IpoBOAUTE JIOTUYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM T€OMETPUUYECKUX TEOPEM.
o [Tonp30BaTbCs MPU3HAKAMH PABEHCTBA NMPSIMOYTOJIBHBIX TPEYTOJIBHUKOB, CBONCTBOM

MEJMaHbl, IPOBEAEHHOW K THUIIOTEHY3€ MPSMOYTrOJIBHOTO TPEYrOJIbHUKA, B  PEIICHHUH
F€OMETPUYECKHX 3a/au.

o OnpenensTb NapajuieabHOCTh MPSIMBIX C TIOMOIIBIO YTJIOB, KOTOpPbIe 00pa3yeT ¢ HUMH
cexymas. OnpenensaTe NapajuieIbHOCTh MPSMBIX C MOMOLIBIO PaBEHCTBA PACCTOSHHMM OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK IPYroi MpsIMOM.

. Pemate 3a1aun Ha kiner4aToi Oymare.

. [IpoBOIUTH BBIYMCICHHUS W HAXOAWUTh YMUCIOBbIE U OYKBEHHBIE 3HAYEHHs YIJIOB B
F€OMETPUYECKHX 337a4aX C HCIOJIb30BAHMEM CYMMBI YIVIOB TPEYIOJbHUKOB U MHOI'OYTI'OJBHUKOB,
CBOMCTB yIJI0B, 00pa30BaHHBIX MPHU MEPECEUCHUU ABYX MapajlieNbHBIX MPSAMBIX cekyiei. PemaTh



MPaKTUYECKUE 3a7]a4l Ha HaXO0XKJICHUE YTJIOB.

o Brnagets moHsATHEM reOMETPUUECKOT0 MECTa TOUEK. YMETh ONPEENISITh OUCCEKTPUCY
yria U CepeIMHHBIN MEePIeHIUKYIIAp K OTPE3Ky Kak TeOMEeTpUYEeCKre MeCcTa TOUYEK.

o @opMyIMpOBaTh OIpPENEICHUS] OKPYKHOCTH M Kpyra, XOpApl U JuUaMeTpa
OKPY>KHOCTH, I10JIb30BaThCsl UX CBOMCTBAMHU. Y METh IPUMEHSATH 3TU CBOMCTBA P PELICHUU 33]1a4.

° Brnanets noHsiTHEM ONMUCAHHON OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh
e€ uentp. [lomp3oBaThcs akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA ITEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, UTO CEPEIMHHBIE EPIEHAUKYISAPBI K CTOPOHAM TPEYTOJbHUKA ITEPECEKAIOTCS
B OJTHOM TOYKE.

. Biagere mnoHsATHEM KacaTeNbHOW K OKPYXXHOCTH, IIOJb30BAaTbCsi TEOPEMOM O
NIEPIEHIUKYISIPHOCTH KAacaTeJIbHOM U Painyca, IPOBEAEHHOIO K TOYKE KaCaHUsl.

o [losnp30BaTbcad NPOCTEHIIMMU T'€OMETPUYECKUMHU HEPABEHCTBAMH, IIOHUMAaThb HX
[IPAKTUYECKUI CMBICII.

o IIpoBOONTH OCHOBHBIE TE€OMETPUYECKHE IIOCTPOCHMSI C IIOMOLIBIO LHUPKYJIS MU
JIMHEUKHU.

8 ki1ace

. Pacnio3HaBaTh OCHOBHBIE BHJIBI YETBIPEX YT OJIBHUKOB, UX 2JIEMEHTBHI, I10JIb30BAThCS UX

CBOMCTBAMH P PELIEHUHU FEOMETPUUECKUX 3a/1au.

o [IpuMeHATH CBOMCTBA TOUYKU NE€PECEUYEHUs] MEAMAaH TPEYroyibHUKa (LEHTpa Macc) B
pELICHUH 3aJau.

o Brnaners noHATMeM cpeaHeW JMHUM TPEYTrOJIbHUKAa M Tpareuu, NPUMEHATbh HX
CBOMCTBA NPHU pELIECHUH reomerpudeckux 3anad. [lons3oBarbcs Teopemont daneca u TeopeMoi o
IIPOINOPLIMOHANIBHBIX OTPE3KaxX, MPUMEHSATh UX Ul PELICHUS IPAKTUUECKUX 3aau.

o [TpuMeHATH MpU3HAKK 110,100MS TPEYTOIBHUKOB B PEIIEHUN T€OMETPUYECKHX 3a/1a4.

o [Tonb3oBatbes TeopeMoil [Tudaropa muist perieHus: TeOMETPUUYECKUX U PAKTUYECKUX
3ama4. CTpOMTh MaTeMaTHYECKYI0 MOJENb B INPAKTUYECKUX 3a]adax, CaMOCTOSITEJIBHO JENaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JUIMHBI.

o Brnagerb moHATHSAMU CHHYCA, KOCUHYCA M TaHI€HCAa OCTPOTO yIia MpsSMOYTOJIbHOTO
TpeyronbHUKa. [1071p30BaThCSl TUMU NOHATUAMM JUIsl PEIICHUS TPAKTUUECKHX 3a]ad.

. Boruncnsate  (paznuuHbBIME - cioco0aMu) IUIOIIAAb TPEYroJIbHUKA M IJIOLIAAH
MHOTOYT'OJIbHBIX (UTYp (II0JIb3YACH, TJIe HEOOX0IMMO, KaJIbKYISITOPOM). [IpuMeHsATh nmosyuyeHHbIe
YMEHHUS B IPAKTUYECKUX 3a/1adax.

o Bnaners MOHATHUSAMU BIMCAHHOTO W LEHTPAJIBHOIO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX YIjax, yriax MexX/1y XOpAaMu (CeKYyLIMMH) U yIile MeX]y KacaTelbHOW U XOpJIoi mpu
pELIEHNN T€OMETPUUYECKUX 3a1a4.

o Bnagerp moOHSATHEM ONHCAHHOTO YETHIPEXYTOJIbHHKA, MPUMEHSATH CBOICTBa
OIHMCAHHOTO YETHIPEXYTOIbHUKA MPU PELLICHUH 3a/1a4.

o [IpuMeHsITh OMyYEeHHBIE 3HAHUS Ha IPAKTUKE — CTPOUTHh MaTEMATUYECKUE MOJIETHN
JUIS 3a]1a4 peasibHOM KU3HU U POBOJUTH COOTBETCTBYIOIINE BHIYMCIECHUS C IPUMEHEHHEM 01001
U TPUTOHOMETPUH (TI0IB3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJIATOPOM).

9 kJacc

° 3HaTh TPUTOHOMETPUUYECKHE (PYHKIIMU OCTPBHIX YIJIOB, HAXOAUTH C HMX TOMOIIBIO
pa3IUYHbIE  DJIEMEHTHl  MPSIMOYTOJIBHOTO  TPEYrojbHHKA  («pemieHue  MPsIMOYTOJIbHBIX
TPEYTONbHUKOBY). HaxonuTh (C MOMOIIBIO KaNbKYISATOPA) ATUHBI U YTl s HETaOIHMYHBIX
3HAUCHUM.



o ITonp3oBaTbes  (QopMysnaMu TNPHUBEIEHHS U OCHOBHBIM TPUTOHOMETPHYECKUM
TOKJIECTBOM JUIsl HAXOKICHHS COOTHOIICHUI M€Ky TPUTOHOMETPUYECKUMH BEIINYMHAMM.

o Hcnonb30BaTh TEOpPEMbl CHUHYCOB U KOCHHYCOB JJIsi HAaxOXKICHMSI PA3JIMYHBIX
JIEMEHTOB TPEYroJIbHUKA («pElICHHE TPEYroJbHUKOB»), MPUMEHATh UX TMpPU pPELICHUU
IFEOMETPUUYECKUX 3a7ad.

o Bnagers mnonsTusMH 1peoOpa3oBaHMsl IOAOOMS, COOTBETCTBEHHBIX 3JIEMEHTOB
no100HbIX uryp. [losnb30BaThCst cBOMCTBAMU MOJO0US IPOU3BOJIBHBIX (UIYP, YMETh BBIYUCIIATH
JUIMHBl U HAXOJIUTh YIJbl y MOJOOHBIX ¢uryp. IIpumeHATs cBoWcTBa MOAOOMS B NMPAKTHUECKUX
3aJadax. YMeTh IPUBOAUTH IPUMEPHI IIOJOOHBIX (PUTYp B OKPY’KAIOIIEM MUpE.

o [lonb30BaTbcsd TeopeMaMu O HPOU3BEACHUM OTPE3KOB XOpHA, O IMPOU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaIpaTe KacaTeIbHOM.

. [Tonmp30BaThcs BEKTOpaMH, MOHUMATh WX T€OMETPUYECKHH M (PU3UYECKUN CMBICI,
OPUMEHSATh WX B PEIICHHMM T€OMETPHUECKUX W (U3UYECKUX 3a1ad. lIpuMeHsTh CcKanspHOoe
IIPOU3BE/ICHNE BEKTOPOB Uil HAX0XKACHUS JUIMH U YIJIOB.

o [Tonb30BaTbcs METOJOM KOOpPAMHAT Ha IUIOCKOCTH, INPUMEHATH €ro B PELICHUU
r€OMETPUUYECKUX U NMPAKTUYECKUX 3a]1a4.

o Bnagers MOHATUSAMU IPABWIBHOTO MHOTOYTOJIBHHMKA, JJIMHBI OKPYXHOCTH, IJIMHBI
YT OKPYKHOCTM U paJUaHHOM Mepbl YIJla, YMETb BBIUMCISATH IUIOIIAAb Kpyra M €ro 4acreu.
[IpuMeHsTh MOTy4YeHHbIE YMEHUS B IPAKTUUECKUX 3a7a4ax.

o HaxoauTe ocu (Miu HEHTpbl) CAMMETPHUH (DUTYP, TPUMEHSTh ABHIKEHHS IUIOCKOCTH B
MIPOCTEUIINX CITydasiX.

o IIpuMeHsTh OTy4YEeHHbIE 3HaHUS HA IPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIIN
JUIA 3a/1a4 peaJIbHOM KM3HU U ITPOBOJUTH COOTBETCTBYIOIIME BHIYMCICHUS C IPUMEHEHUEM
M0I00MS ¥ TPUTOHOMETPUIECKUX (PYHKIHUH (TOTB3YsICh, TJe HEOOXOAUMO, KaTbKYISITOPOM).

TemaTnueckoe NJaHMpPoOBaHHUe Y4eOHOT0 Kypca (1o roaam o0ydeHus)

7 kanacc (68 yacos)

HasBanmne OcHoBHOE OcHoBHBIC BUIbI UIeKTPOHILIE
(uudgposrbie)
pasgena (TeMbl) | coaep:KaHHe pa3jea NeATeTbHOCTH
o0pa3oBaTe/ibHbIE
(4MCJ10 YacoB) (Tembl) o0yuarumuxcst
pecypcesl
IIpocreiimmue IIpocreiimne ®opmyMpoOBaTh 1. MaTtemaruxka.
reoMeTpuyecKkue | IeOMETPUYECKUE 00b- OCHOBHBIE MTOHATHS U I'eomerpus, 7
¢urypsi u ux €KTbI: TOYKH, IPSIMBIE, OIIPECIICHUS. kiacc, PI'AOY
CBOMCTBA. JIyYH U YTJIbI, PacnosnaBatp nszyuennsie | IO «Akagemus
N3mepenue MHOT'OYT'OJIbHUK, reomeTpuueckue Gurypsl, | MUHIPOCBELICHUS
reoMerpuyeckux | JiomaHas. CMEXHbIE U | ONpeaesiTh UX B3aMHOE Poccun»
BeJnumH (14 4) BEPTHUKAJIbHBIC YTJIBIL. PacIIONOKEHUE, 2. lomamnaue
Pabota ¢ npocreimmmMu BBINOJIHATD YEPTEK 110 3aJlaHusl.
YepTeKaMH. YCIIOBUIO 3a/1a4H. Martemaruxka.
N3mepenne TMHENHbBIX IIpoBoauTk npocreimme DNEeKTPOHHBIN
Y YTJIOBBIX BEJIMYUH, ITOCTPOEHHUS C MTOMOIIBIO o0pa3oBaTeNbHbII
BBIUHCIICHHE OTPE3KOB LUPKYJIS ¥ JINHEHKH. pecype»
U yIJIOB. HN3meparb TMHENHBIE U Jomarmnne
[Tepumerp u momaab YIJIOBBIE BEIMUUHBI [E€0- 3a/laHusl.
¢buryp, cocTaBICHHbBIX METPUUYECKUX U OcHoBHOe 00111e€
U3 MPSIMOYTOJIBHUKOB MPAKTUYECKHX OOBEKTOB. oOpa3oBaHHe.
OmnpeneasiTs «Ha riaas» 'eomerpus», 7-9




IMpoBoauTs

JIOKa3aTesbHbIC
paccyKICHHUS.
3HAKOMHUTBCS C HCTOPHUEH
Pa3BUTHSI TEOMETPHUH.
TpeyrojbHUKH [TonsiTHE O paBHBIX Pacno3naBaTh napsl
(22 v)

Pemats 3amaun Ha
BBIYMCIICHHE JJINH
OTPE3KOB U BEJIMYUH YIJIOB.
Pemartn 3agauu Ha
B3aMMHOE PACTIOJIOKEHUE

TE€OMETPUUYECKUX PUTYP.

KJIacCU(PMKALIMIO YTIIOB,
BBIYMCJIATH JIMHEUHBIE U
YIJIOBBIE BEJIMYUHBI,

NMPOBOAUTH HEOOXOIUMBIS

pasMepsl peaabHbIX 00b- kiacc. AO
€KTOB, MPOBOAUTH TPyOyto | «l3marenbeTBo
OLICHKY UX pa3MepOB. «IIpocsemenue»

TPEYTOJbHUKAX U

IICPBUYHLIC

npeacCTaBJICHUA O paB-

¢durypax. Tpu
MIpU3HAKa PaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHcTBa
MPSIMOYTOJTBHBIX
TPEYTrOJIbHUKOB.
CBOIiCTBO MeIUaHBI
IPSIMOYTOJIBHOTO
TPEyroJbHUKA.
PaBHOOGeipeHHbBIE 1
PaBHOCTOPOHHUE
TPEYrOJIbHUKH.
IIpu3Hakuy u cBOMCTBA
pPaBHOOEIPEHHOTO
TPEyroJbHHKA.
[TpoTtuB Gombiueit
CTOPOHBI TPEYTOJIbHUKA
JEKUT OOJBIIUI yToJI.
IIpocreiimme
HEpaBEHCTBA B reoMe-

Tpuu. HepaBeHCTBO

HBIX (KOHTPY?HTHBIX )

TOTOBBIX YEepPTEkKaX (C

BoIBOAMTE ClieACTBUS
(paBEHCTB COOTBETCTBYIO

IIUX 3JIEMEHTOB) U3

PABEHCTB TPEYTOJIbHUKOB.

®opmyMpOBaTh
OIIpEICJICHUS:
OCTPOYTOJIBHOTO,
TYNOYTOJIBHOTO,
IIPSIMOYTOJIBHOT O,
pPaBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYroJIbHUKOB; OMCCEK-
TPUCHI, BBICOTHI, ME/IUAHbI
TpPEeYroJbHUKA; cepe-
JUHHOTO NEPIEHIUKYIIApa
OTpe3Ka; IepuMeTpa
TPEYrOJIbHUKA.
®opmyIMpOBaTH
CBOICTBA U IPU3HAKU
PaBHOOEAPEHHOTO
TpPeyrojbHUKA.
Crpours ueprexu,

TPEyroJbHHKA. pelaTh 3aa4Hu ¢
HepaBeHcTBO 10MaHOIA. MIOMOUIBIO HAX0XKICHUS
[TpsMoyronbHBbIf PaBHBIX TPEYTOJIbHUKOB.

PaBHBIX TPEYTOJIbHUKOB HA

yKa3aHHUEM MPU3HAKOB).

1. Maremaruka.
I'eomerpus, 7
knacc, DI'AOY
JI1O «Axagemus
MuHMnpocBenieHus
- Poccuny»
2. lomanaue
3a1aHUs.
MaremMaTuka.
DIIEeKTPOHHBII
o0Opa3oBaTeNbHbII
pecype»
JlomantHue
3a/1aHMS.
OcHoBHOE o011IEe
oOpa3oBaHHe.
I'eometpusy», 7-9
kimacc. AO
«M31aTenbCeTBO

«HpOCBCH_[eHI/Ie»




TPEYTOJIbHUK C YIJIOM B
30°.

[TepBrie noHsATHS O

JI0Ka3aTesIbCTBaxX B

paBeHCTBA MPSMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajja4ax.
Hcnoan3oBath nuppossie

IIpuMeHATH NpU3HAKU

peCypChl ISl HCCIe/10-

TPEYroJIbHUKA U MHO-
rOYrOJIbHHUKA.
Buemnue yrist
TPEYroJIbHUKA

r€OMETPUHU
BaHMs CBOMCTB U3y4aeMbIX
duryp.
3HAKOMHUTBLCH € HCTOPHEH
pa3BUTHUS TEOMETPHUH.
IMapajsenbHble [TapannenpHble dopmyaupoBaTh 1. MaTtemaruxka.
npsiMble, CcyMMa | IpsIMBbIE, X CBOWCTBA, MOHATHE [1apaJLICIbHBIX I'eomerpus, 7
yIJIOB [Iars1ii mocTynar IPSAMBIX, HAXOAUThH kiacc, DI'AOY
TPeyroJibHMKA EBximmpna. Hakpecr IIPAKTUYECKUE TIPUMEPBI. HITO «Axanemus
(14 9) JIe)Kallue, H3y4yarsb cBoiicTBa yriioB, | MuUHIpOCBEICHUS
COOTBETCTBEHHBIE U 00pa30BaHHBIX MpH TIe- Poccuny»
OJIHOCTOPOHHHUE YIJIbl | PECeYEHUU NapajlIeIbHbIX 2. lomamaue
(oOpa3oBaHHbIE TIPU MPSIMBIX CEKYILEH. 3a7aHus.
[IEPECEUCHHUH Mapal- IIpoBoauTh Maremaruxka.
JICITIBHBIX TIPSIMBIX JA0Ka3aTeIbCTBA ONEeKTPOHHBIN
CeKyIen). MapajuieIbHOCTH JIBYX 00pa3oBaTeNbHbIN
[Ipu3nax MPSIMBIX C TOMOIIBIO pecype»
napajuieJIbHOCTH yI0B, 00pa30BaHHBIX IIPU Homamnune
MPSIMBIX Y€pe3 MEPECCUEHUH ITUX MPSAMBIX 3a/1aHMUsl.
PaBEHCTBO PACCTOSIHUI TpEeThEH MPSAMOIl. OcHoBHOe o0111ee
OT TOYEK OJIHOM BbruncjassTe CymMmMy YIiioB oOpa3oBaHme.
IIPSIMOM 10 BTOPOU Ipsi- TPEYrOJIbBHUKA U MHOT'O- I'eomerpus», 7-9
MOi1. yrOJIbHUKA. kiacc. AO
Cymma yrioB Haxoaurtp 4ncioBble U «M3paTenbeTBO
OyKBEHHbIE 3HAUCHUS «IIpocBemenue»

YIJI0B B TEOMETPUUYECKUX
3a/1a4ax ¢ MCIOJIb30BaHUEM
TEOPEM O CYMME YIJIOB
TPEYroJabHUKA U MHOTO-
yrOJIbHUKA.
3HAKOMMTBCS € HCTOPHUEH
pa3BUTHS TEOMETPUU

nocrpoenus (14
1)

OxpysxkHocTb M1 | OKpY’KHOCTB, XOpABI U ®opmyIMpoOBaTH
KPpyT. JTUaMETPBI, X onpeieseHUs:
I'eomerpuueckue | cBoiictBa. KacarenbHas OKPYKHOCTH, XOPJBbI,

K OKPYKHOCTH.
OKpyXHOCTB,
BIIMCAHHAS B yTOJL.
[Tonstre o I'MT,
IIPUMEHEHNE B 33/1a4ax.
buccekrpuca u
CepEIUHHBIN
MEPIEHIUKYIISP KaK

JuaMeTpa M KacaTelbHOM K
okpyxHoCcTH. M3yuaTh nx
CBOMCTBA, TPU3HAKH,
CTPOUTH YEPTEKH.
HUccaenoBarhb, B TOM
YHUCIIE UCTIOJIB3YS
uugpoBbie pecypcehl:

1. Maremaruxka.
I'eomerpus, 7
knacc, PI'AOY
JITO «Axanemus
MuHnpocsenieHus
Poccumn»

2. Jlomaraue
3a/IaHMS.
Maremaruka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII

OKPY’KHOCTB, BIIMCAHHYIO B




TCOMCTPHUICCKUC MCCTa

TOYEK.
OKpy>KHOCTb,
OINMCAaHHAs 0KOJIO
TPEeyroJbHHKA.
Bnucannas B Tpey-

TOJILHUK OKPYKHOCTb.
[Ipocreiimure 3a1aun Ha

MOCTPOCHUE

YTOJI; HEHTP OKPYKHOCTH,
BIIMCAHHOMU B YIOJ;
PaBEHCTBO OTPE3KOB
KacaTe/IbHBIX.
Hcnouab3oBaTh METO
I'MT nnsg mokasarenbcTBa
TEOPEM O NIEPECCUCHUH
OMCCEKTpUC yTJIOB Tpey-
TOJIbHUKA U CEPEIMHHBIX
MEePIEHIUKYISIPOB K CTO-
pOHaM TPEyroJibHUKa C
nmomoipo I'MT.
OBJageBaTh NOHATHIMH
BIIMCAHHOU W OITMCAHHOM
OKPY>KHOCTEHN
TpeyrojibHUKa, HAX0AUTh
LEHTPBI TUX
OKPYKHOCTEH.
Pemath 0CHOBHEBIC 3a7a4u
Ha MOCTPOEeHMe: yIJa,
PaBHOTO JJaHHOMY;
CEepPEIMHHOTO
NEepPHEeHANKYJIApa JaHHOTO
OTpE3Ka; MPSIMOii,
MPOXOISIIeH yepe3
JTAHHYIO TOUKY U
MEPIEHUKYISIPHON
JTAaHHOW MPSIMOiA;
OMCCEKTPUCHI JAHHOTO
yIJ1a; TPEYroJIbHUKOB 10
Pa3IMYHBIM 3JIEMEHTAM.
3HAKOMHTBCS C HCTOPHEH
pPa3BUTHS TEOMETPUU

pecype»
Jomarnne
3a/1aHuUsl.
OcHoBHOe 00111ee
oOpasoBaHmUe.
I'eomerpusy», 7-9
kiacc. AO
«M3maTeabpcTBO
«IIpocBenieHue»

IloBTOpEHHE,
o0o0menune
3HaHM (4 1)

[ToBTOpenue n

000011IeHE OCHOBHBIX
HOHSTHUN U METOJIOB

Kypca 7 kiiacca

Pemars 3agaum Ha
MMOBTOPEHHUE,
WUTIOCTPUPYIOIIUE CBSI3U
MEXK]1y pa3JInuYHbIMU
4acTsAMH Kypca

1. MaTemarwnka.
I'eomerpus, 7
knacc, DI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccun»

2. lomamnaue
3a7aHus.
MaremaTuka.
DNEeKTPOHHBIN
00pazoBaTenbHbBIN
pecype»
JlomantHue
3aaHus.




OcHOBHOE 0011IEE

oOpa3oBaHmHe.
I'eomerpus», 7-9
kiacc. AO
«3maTeabpcTBO
«IIpocsenieHue»
8 kuacc (68 yacos)
HasBanmue pa3nena OcHoBHOE OcHoBHbBIE BH/IbI DJIeKTPOHHbIE
(Tembl) (UMCJI0O YACOB) | cOAep:KaHMe pa3jesa J1esITeJIbHOCTH (undgposbie)
(Tembl) 00y4Jaroumuxcs oOpa3oBaTe/ibHbIE
pecypchbl
Yeruipéxyroabuuku | Ilapammenorpamm, ero H3ob6paxars n 1. MaTtemaruxka.
(12 v) MPU3HAKU U CBOWCTBA. HAXOAUTh Ha I'eomerpus, 8

YacTHble cydan
rapauieIorpaMMOB
(IpAMOYTOJIbHUK,
pomO, KBaapar), ux
MIPU3HAKU U CBOMCTBA.
Tpanenus.
PaBnoOoKkast u
MIPSIMOYTOJIBHAS
Tpanenuu.

VY 1BoeHuE MEIUAHBI.
entpanbHas
CUMMETpUS

yepTexKax 4eTbIpEX-
YTOJIbHUKY Pa3HbIX
BUJIOB U UX DJIEMEHTBHI.
DopMyIMpPOBATH
onpeesIeHUs:
napajuIeJIorpaMma,
IPSIMOYTOJIbHUKA,
pomba, KBagpara,
Tparneuuu, paBHOOOKOH
Tparneuuy,
IIPSIMOYTOJIBHOU
TpAaIeLHnH.
Jloka3biBaTh M
HCI0JIB30BATh NIPH
peleHnn 3a1a4
MIPU3HAKU U CBOMCTBA!
rapajuiesorpaMmma,
MPSIMOYTOJIbHHKA,
pomba, KBagpara,
Tparenuu, paBHOOOKOM
Tparneuuy,
IIPSAMOYTOJIBHOU
TpaIeLny.
IIpuMeHsATH MeTO
YIBOEHUS MEIHAHbI
TPEeYroJbHUKA.
Hcnoas3oBatb
U POBBIE PECYPCHI
JUISL NCCIIEI0OBaHUS
CBOMCTB U3y4aeMbIX

buryp.

knacc, DI'AOY
JIIO «Axanemus
MuHMnpocBeneHus
Poccuny»

2. loMamraue
3a/IaHHS.
MaremaTuka.
DIIeKTPOHHBII
00pa3oBaTebHbIN
pecype»
Jomaiane
3a/IaHHMS.
OcHoBHOE o0111ee
o0Opa3oBaHHe.
I'eomerpus», 7-9
kiacc. AO
«M3maTeancTBO
«IIpocBenieHne»




3HAKOMUTLCH C
HCTOPHUEeN pa3BUTHS
reoMeTpuun

Teopema ®asieca n
TeopeMa 0 npo-
NOPUHMOHAIBHBIX
oTpe3Kax, Mogo00HbIe
TpeyrojabHuku (15 u)

Teopema ®aneca u
Teopema o Ipo-
MOPLIMOHAIBHBIX
OTpE3KaX.
Cpenusis nuHus
TPEYTOJIbHUKA.
Tpanenus, e€ cpenuss
JIUHUSL.
[IponopunoHnaibHbIe
OTPE3KHU, IOCTPOEHUE
YETBEPTOTO
MPONOPLUUOHAIBHOTO
OTpe3Ka.
CaoiicTBa 11eHTpa
Macc B TPEYTOJIbHUKE.
[Tono6ubIe
TPEyroJbHUKU. Tpu
MpHU3HaKa Mo100us
TPEYrOJIbHUKOB.
[IpakTryeckoe
MIPUMEHEHUE

IIpoBoauTH
MOCTPOEHHUS C
MOMOUIBIO ITUPKYJIS U
JIMHEHNKU C
HCIIOJIb30BaHUE
TeopeMbl Paneca u Te-
OpEMBI O
MIPONOPIUOHATBHBIX
OTpe3Kax, CTPOUTH
YeTBEPTHIN
MPONOPIIMOHATBHBIN
OTpPE30K.
IIpoBoguTh
JI0Ka3aTeJIbCTBO TOTO,
YTO MEIUAHBI
TPEYroJIbHUKA
MEPECEKAOTCS B OJHOMN
TOYKE, 1 HAXOAUTh
CBSI3b C IIEHTPOM Macc,
HAaXO0JAHUTh OTHOIICHHUE,
B KOTOPOM MEJIHaHbI
JIETSITCS TOYKOM MX
repecevyeHusl.
Haxoaurth mogo0HbIE
TPEYrOJIbHUKHU Ha
TOTOBBIX UepTEXKax ¢
yKa3aHueM
COOTBETCTBYIOIINX
MIPU3HAKOB OJO0MS.
PemaThb 3agauu Ha
I10JIOOHBIE
TPEYTOJIbHUKH C TI0-
MOIIIBIO
CaMOCTOSATEILHOIO
MOCTPOEHUS YePTEKEN
¥ HAXOXKJICHUS
ITOJOOHBIX
TPEYrOJIbHUKOB.
IIpoBoauTh
J0KA3aTeJbCTBA C
HCI0JIb30BaHUEM
MIPU3HAKOB TI0I00MSI.
JokasbIiBaTh TpU

IMpU3HaKa HO,Z[O6I/IH

1. Marematuka.
['eomerpus, 8
knacc, PI'AOY
JIIO «Axanemust
MuHnpocBemeHus
Poccuny
2. lomamiaue
3aJ]aHusl.
MaremMaTuka.
DJIEKTPOHHBIN
00pa3oBaTeNbHBIN
pecype»
Jlomanaue
3aJ]aHMUs.
OcHoBHOE 0011IEE
oOpa3oBaHme.
I'eomerpus», 7-9
knacc. AO
«131aT€IbCTBO
«[IpocBemienne»




TPEYrOJIbHUKOB.
IIpuMeHaTH
MOJTyYEHHBIC 3HAHUS
MIPU PEIICHUH
r€OMETPUYECKUX U
MIPaKTUYECKHX 3a]1a4.
3HAKOMHTBCH C
HCTOpHEH pa3BUTHUs

reoMeTpun
IInomann. ITonsatue 00 oO1reit OBJ1ajieBaTh 1. Maremartuxa.
Haxosxnenue TEOPUH TUIOIIAH. NnepBUYHBIMU I'eomertpus, 8
IoIAaen dopMybl AJis npeacTaBJeHUIMH 00 kiacc, DI'AOY
TPeYroJbHUKOB U ILIOLIAU TPEYTOJib- o01ieit reopun HITO «Axanemus
MHOT0YT0JIHBIX HUKA, wiouaau (Mepel), MuHnpocsenieHus
¢uryp. ILnomagu rapaijenorpaMmma. ¢popmyaupoBars Poccun»
nopo0ubIxX ¢puryp (14 OtHo1eHne CBOWCTBA ILIOLIA/H, 2. Jlomariaue
q) Ionaaen BBISICHSITH UX 3aJJaHHUS.
TPEYTrOJIbHUKOB C HaIJIAIHBIA CMBICIL. Maremaruka.
0OLIMM OCHOBaHHEM BoiBoauts hopmysbt ONEeKTPOHHBIN
WM 0011Eel BBICOTOM. iouaau o0pa3oBaTebHbIH
Brruncnenue napasuieJorpaMma, pecype»
TUIOMIA/IeH CIIOKHBIX TPEYroJIbHHKA, Jomamraue
¢buryp uepes Tpaneuuu u3 GopmMyIibl 3a/laHusl.
pa30ueHue Ha 4acTu U IoHIau OcHoBHOe o0111ee
JIOCTPOEHUE. IPSIMOYTOJIbHUKA oOpa3oBaHHe.
[Mnomamu puryp Ha (xBajgpara). I'eomerpusy», 7-9
KJIeT4aToil Oymare. BoiBoanTh hopmyIbl kiacc. AO
[Tnomaau mogo0HBIX TJTOMIAZAN BBITYKIIOTO «M3narenbCcTBO
¢buryp. Beruncnenue YETBIPEXYTOJIbHUKA «IIpocBemenue»

iomasei. 3agaun ¢
MPAKTUYECKUM
coaepxanueM. Pe-
IICHHE 3a]1a4 C
MIOMOIIIBIO METOIa
BCIIOMOTATEIIHLHOMN
TUIOIIAIN

yepe3 AuaroHaiu u
YTOJI MEXAY HUMH.
Haxoauts miomagu
buryp, n300paxEHHBIX
Ha KJIeT4yaToi Oymare,

HCMO0JIb30BATH
pazOueHne Ha YacTu U
JIOCTPOEHUE.
Pa3ouparb npumepsbl
HCIIOJIb30BaHUS
BCIIOMOTaTeNIbHOM
MJIOIIAIU JJIs pELICHUS
TEOMETPUUECKHUX
3a/1a4.
Haxoaurs miomagn
MOA00HBIX Puryp.
BoruucasaTe mioniaau

PAa3JINIHBIX




MHOT'OYT'OJIbHBIX

MIOJIyYEHHBIE 3HAHUS U
YMEHUS MIPU PEIICHUH
MIPaKTUYECKHX 3a]1a4.
3HaKOMHTBCH €
HCTOPHEN pa3BUTHS

buryp.
Pemars 3a1a4u Ha
IIoUaab ¢
PaKTUYECKHUM CO-
JIep>KaHUEM
Teopema Indaropa u | Teopema [ludaropa, | lokasbiBaTh TEOpEMY 1. Maremaruka.
HaYaja e€ J10Ka3aTeabCTBO U [Tudaropa, I'eomertpus, 8
Tpuronomerpuu (10 IIPUMEHEHUE. HCI0/1b30BATh €€ B kiacc, PI'AOY
q) OO0parHast Teopema MPAKTUYECKUX IO «Axanemust
[Tudaropa. BBIYUCIICHUSX. MuHnpocsenieHus
Onpenencuue ®opmyMpOBaTH Poccun»
TPUTOHOMETPUYECKUX onpeeaeHus 2. lomamaue
GbyHKIUI 0CcTpPOro TPUTOHOMETPUYECKUX 3a/1aHMUSl.
yriia, TPUroHoOMe- GbyHKIH ocTpOro Maremaruka.
TPUYECKHUE yria, IpoBepsATh UX ONEKTPOHHBIN
COOTHOILIEHUS B KOPPEKTHOCTb. o0pa3oBaTebHbIH
IPSIMOYTOJIBHOM BoiBoguTh pecype»
TPEYroJIbHUKE. TPUTOHOMETPUUECKUE Jomamraue
OcHoBHOE COOTHOILLIEHUS B 3aJ1aHusl.
TPUTOHOMETPUUECKOE IPSIMOYTOJIBHOM OcHoBHOe o0111ee
TOJIECTBO. TPEYrOJIbHUKE. o0Opa3oBaHHe.
CooTHo1IEHNS MEXY HccnenoBarb I'eomerpus», 7-9
CTOpOHaMU B COOTHOULIEHUS MEKITY kiacc. AO
MPSIMOYTOJIBHBIX CTOPOHAMH B «M3narenbcTBO
TPEYTroJbHHUKAX C MPSIMOYTOJIBHBIX «[Ipocemienue»
yriamu B 45° u 45°; TPEYTOJbHHUKAX C
30° u 60° yriamu B 45 u 45 ; 30
u 60.
Hcnoan3oBars
(bopMyIbI IpUBEIEHUS
1 OCHOBHOE
TPUTOHOMETPHUUECKOE
TOKJECTBO IS
HaXO0X/IECHUS
COOTHOILIEHUN MEXKY
TPUTOHOMETPUYECKUMHU
GbyHKIUSIMU
Pa3IUYHBIX OCTPBIX
YTJIOB.
IIpuMensaTs

reoMEeTpUn




YT1BI B OKPYKHOCTH.
Bnucanubie u
ONMCAHHBIE
YeThbIPexXyroJbHUKH.
KacareabHble Kk
OKPY/KHOCTH.
Kacanue okpy:kHo-
creii (13 u)

Bnucanusie n
LIEHTPaIbHBIC YTJIbI,
YTOJ MEXTY
KacaTelIbHOU U
XOpJIOH. YTIIbl MEXIY
XOpJIaMH U CEKYIIHU-
MH.
Brmcannsie u
OIIMCAHHBIC YETHIPEX-
YTOJIBHUKH, UX
IIPU3HAKU U CBOMCTBA.
[Ipumenenue 3Tux
CBOWCTB IIPHU pPEIICHUU
reOMETPUYECKUX 3a-
zad.
Bzaumnuoe
PacCION0KEHUE JBYX
OKpY’KHOCTEH.
Kacanue okpyxHO-
cTeH

®opmyMpoOBaTh
OCHOBHBIE
onpeJIeieHusl, CBsA3aH-
HBIE C YIJIaMU B Kpyre
(BMCaHHBIN yroJ, 1IeH-
TPaJbHBIA YTOMd).
Haxoauth BrimcaHHbie
YTJIbI, ONUPAIOLINECS
Ha OJIHY AYTY,
BBIYMCJSATD YIJIbI C
MTOMOIIIBIO TEOPEMBI O
BIMCAHHBIX yIJax,
TEOPEMBI O BIMCAHHOM
YEeTBIPEXYTOJIbHUKE,
TEOPEMBI O
LEHTPaJIbHOM YTJIE.
HUccaenoBarb, B TOM
YHUCIIE ¢ TOMOUIBIO
U(PPOBBIX PECYPCOB,
BIIMCAHHBIC U
ONMCAHHBIE YEThIPEX-
YTOJIbHUKH, BBIBOAUTH
HX CBOMCTBA U
MPU3HAKHU.
HUcnonb3oBars 51U
CBOMCTBA U MPU3HAKU
TP PEIICHUH 3a/1a4

1. MaTemaruka.
I'eomerpus, 8
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny
2. loMamraue
3a/IaHMS.
MaremaTuka.
DNEeKTPOHHBIN
o0pa3oBaTeNbHbII
pecype»
Jlomanaue
3a/IaHMS.
OcHoBHOE 0011IEE
oOpasoBaHHe.
I'eomerpus», 7-9
kiacc. AO
«31aTenbCTBO
«IIpocsemenue»

IloBTOpeHue, 0000-
HieHue 3HaHui (4 4)

IToBTOpEeHnE
OCHOBHBIX ITOHITHH 1
METOJI0B KypcoB 7 1 8
KJIacCOB, 0000IIICHIE
3HAHUU

Pemats 3agaum Ha
INIOBTOPEHHUE,

WJUTFOCTPUPYIOLLINE
CBSI3U MEXIY

Pa3JIMYHBIMU YaCTAMHU

Kypca

1. Maremaruxka.
I'eomerpus, 8
knacc, DI'AOY
JI1O «Axagemust
MuHnpocBemeHus
Poccun»

2. lomanraue
3a/1aHus.
Maremartuka.
ONEeKTPOHHBIN
o0pa3oBaTeNbHbII

pecype»
Jomarane

3a/laHusl.
OcHoBHOE o0111ee
oOpazoBaHmUe.
I'eomeTpusy», 7-9
kiacc. AO
«3narenbcTBO
«[IpocBemenue»




9 kJaacc (68 yacos)

JIeKTPOHHBbIE
Ha3Banue pa3nena OcHOBHBIE BUIBI
OcHoOBHOe co/iep:KaHue (undposbie)
(TeMbl) (UM CII0 JAeATeJIbHOCTH
pasneina (TemMbl) o0pa3oBaTte/ibHbIE
4acoB) o0yuaroumuxcst
pecypcsl
Tpuronomerpusi. Onpenenenue dopmyaupoBaTh 1.
TeopeMbl KOCHHY- | TPUTOHOMETPUYECKHUX omnpeaeJeHus Maremaruka.
COB U CHHYCOB. byukuii yrioos ot 0° 10 TPUTOHOMETPUYECKUX I'eomeTpus, 9 knacc,

Pemenne 180°. Kocunyc u cunyc Gbynkumii Tyneix u npsmMeix | ®AOY IO
TPeyroJbLHUKOB IIPSIMOTO U TYIIOTO YIJIa. YTJIOB. «AKanemus
(16 9) Teopema KOCUHYCOB. BeiBoauTh TEOpEMY MuHIpOoCBEEHUS
(O0001EHHAs) TeopeMa KOCHUHYCOB U TEOPEMY Poccun»
CHUHYCOB (C pagnycoM CHUHYCOB (C painycoM 2. lomamaue
ONMCaHHOU OTMMCAHHOW OKPY)KHOCTH). | 3a/JaHHUS.
OKpyxHOCTH). Ha- Pemiate TpeyrojabHUKH. Maremaruka.
XO0KJIEHUE JUIMH CTOPOH Pematp npaktuueckue ONEeKTPOHHBIN
Y BEJIMYUH YIJIOB 3aJlauM, CBOASIIMECS K Ha- | 0Opa3oBaTeIbHbIN
TPEYrOJIbHUKOB. XOXKJICHUIO Pa3JIMYHBIX pecype» JlomaiHue
dopMmyna mIomanu AJIEMEHTOB TPEYroJbHUKa | 3agaHus. OCHOBHOE
TpPEeYrojbHUKa Yepe3 ABe o01iee oOpazoBaHHE.
CTOPOHBI U YIOJI MEXKIY I'eomerpus», 7-9
Humu. ®opmyia kiacc. AO
IUIOMAAN YEThI- «M3maTeancTBO
PEXYTOJIbHHUKA Yepe3 ero «[IpocBemienue»
JMaroOHaJId U yroj
MEXy HUMH.
[IpakTueckoe
IIPUMEHEHHE J0Ka-
3aHHBIX TEOPEM
IIpeodpazoBanue ITonsiTHe 0 OcBauBaTh NOHATHE 1.
noaoous. npeoOpa3oBaHUHM MOI0- npeoOpa3zoBanus mogoousi. | Maremaruka.
Merpuueckue ousi. HUccanenoBars oTHomeHue | I'eometpus, 9 kiacc,
COOTHOLIICHHA B CoOTBETCTBEHHBIE JUHENUHBIX 271eMeHToB ¢uryp | PIAOY AI1O
okpy:xHoctH (10 3JIEMEHTBHI MO100HBIX pu npeoOpa3oBaHuU «AKkaznemus
4) buryp. nonobusi. Haxoanrs MuHnpocselieHus
Teopema o pUMEPBI 1101001 B Poccumn»

MIPOU3BEJICHUN OTPE3KOB
XOp/1, TeOpemMa o
MIPOU3BEJCHUN OTPE3KOB
CEeKYIIUX, TeOpeMa O KBa-
JpaTe KacaTeJbHOU.
[TpumMeHeHHe B pelieHun
reOMETPHUECKUX 3a]1a4

OKpY>Karollen 1eCTBUTEIb-
HOCTH.
BrIiBoAMTH MeTpuUeCcKue
COOTHOUIEHUS MEXAY OT-
pe3KaMu XOpH, CEKYIIUX U
KacaTebHBIX C UCIIOJIb-
30BaHUEM BIIMCAaHHBIX YIJIOB
U TIOAOOHBIX TPEYrOJIbHUKOB.

2. Jlomamiaue
3aJIaHusl.
MaremaTtuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecype» Jomaiaue
3ananusi. OCHOBHOE
obriee obpazoBaHue.




Pemars reomerpruueckue

I'eomerpus», 7-9

3a/1auu U 3aJlayu U3 pe- kiace. AO
AJbHOW KU3HU C «M3narenbCcTBO
ucrnonab3oBanueM 1nojoousix | «lIpocserienue»
TPEYrOJIbHUKOB
BekTopni (12 4) Onpenenenne BeKTopoB, | Mcmoab30BaTh BEKTOPHI KAK 1.
CJIO’KEHHUE U Pa3HOCTh HaIlpaBJICHHbIE OTPE3KH, Maremaruka.

BEKTOPOB, YMHOKEHUE
BEKTOpPA Ha YHUCJIO.
DU3NYECKUN U
F€OMETPUUYECKUIN CMBICIT
BEKTOPOB.
Pasnoxenue BekTopa 1o
JIBYM HEKOJUIMHEAPHbBIM
BekTopaM. Koopaunatsl
BEKTOpa.
CkansipHoe
MPOU3BEJCHUE BEKTOPOB,
€ro MPUMEHEHHUE IS
HAXO0XJEHUS IJIMH U
YTJIOB.

HceIe10BaTh
reOMETPUYECKUI
(nepemeliienue) u

¢du3nveckuii (cuaa) CMBICIBI
BEKTOPOB.
3HaTh onpeneieHUusi CyMMBbI
Y Pa3HOCTH BEKTOPOB,
YMHO>KEHHS BEKTOpa Ha
YUCJIO0, HCCJIeI0BATH I€0-
METPUYECKUH 1 (PU3HIECKHI
CMBICJIBI 3TUX OIEPALUH.
Pemars reomerpruueckue
3a/1a4y C UCIOJIb30BaHUEM
BEKTOPOB.

I'eometpus, 9 knacc,
Or'AOY AII0
«Axanemus
MuHnpocBeneHust
Poccumn»

2. Jlomamiaue
3a/laHusl.
Maremartuka.
DNEeKTPOHHBIN
00pa3oBaTeNbHBIHI
pecype» Jomaiiaue
3ananusi. OCHOBHOE
obmiee oOpazoBaHue.
I'eomerpus», 7-9

Pemenue 3anau ¢ PacknaapiBaTh BexkTop o | kiacc. AO
IIOMOIIBIO BEKTOPOB. JIBYM HEKOJUIMHEAPHBIM «M3narensbcTBO
IIpuMeHeHnEe BEKTOPOB BEKTOPAM. «IIpocBemenue»
JUIsl pellIeHus 3a1a4 Hcnonb3oBath ckajisipHOE
KMHEMAaTUKH U MEXaHUKHU MIPOU3BEICHNE BEKTOPOB,
BBIBOJAUTH €0 OCHOBHBIE
CBOICTBA.
BeruncasaTs cymmy,
Pa3HOCTb U CKAISIPHOE
IIPOU3BE/ICHNE BEKTOPOB B
KOOpAMHATAX.
IIpuMeHATH CKaIsipHOE
IIPOU3BEICHUE JJIs1 HAX 0K~
JICHUS IJTUH U YTJIOB
JexkapToBbl JlekapTOBBI KOOPIMHATHI OcBauBarb NOHSITHE 1.
KOOPAMHATHI HA TOYEK Ha IJIOCKOCTH. IIPSIMOYTOJIBHOM cucTeMbl | MaTemaTuka.
10cKocTH (9 1) YpaBHeHHE NIPSIMOM. KOOpAMHAT, JEKAPTOBBIX I'eometpus, 9 knace,
VYrnoBoit ko3¢ uimenrt, KOOPAMHAT TOYKHU. OI'AOY AI1O
TAHT'€HC yIJla HaKJIOHa, BeiBOIMTH ypaBHEHUE «AKkaznemus
rapasuiesIbHbIe U MIPSIMOM M OKPYHOCTH. BbI- | MuHnpocBemenus
MEPIEeHIUKYIISIPHBIE AeJATh MOJHBIN kBaapaT ais | Poccun»
NIpsIMBIE. HaXO0XIEHUs LICHTpa U 2. lomamiaue

VYpaBHEHHE OKPYKHOCTH.
Haxoxzaenue koopauHaT
TOYEK NePECEUEHUS
OKPY>KHOCTH U NPSIMOM.

pannyca OKpYy>KHOCTH IO €€
YPaBHEHHUIO.
PemaTts 3agaum Ha
HAXO0XIEHUE TOYEK

3aJJaHMS.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH




Meron KoopAauHAT NpU
pelLeHnmn
reOMETPUYECKUX 33a]1a4.
Hcnonbs3oBanue MeTo1a
KOOpJMHAT B
MPAKTUYECKUX 3aJja4ax

MepecevyeHus IPsIMbIX U
OKPY’KHOCTEH C IIOMOLIBIO
MeTO/1a KOOpAUHAT.
Hcenonb3oBarh CBOMCTBA
yIJI0BOTO KO3 puimenta
MPsIMOM IIPU peIlIeHUH 3ajad,
JUISL OTIpE/IeIICHUS
pacmoIoKeHUs IPIMOH.
IIpuMeHATH KOOPIMHATHI
MIPU PEILICHUU T€OMETPH-
YECKUX U MPAKTUYECKHUX
3a/1a4, JJIs IOCTPOCHUS
MaTeMaTHUYECKUX MOJesen
pealIbHbIX 3a/1a4 («METOJ
KOODPJIUHATY).
IHoap30BaTbea 11
MIOCTPOEHUS U HCCIIEI0OBAHUI
U(PPOBBIMU pECypCaMHu.
3HAKOMHUTBCS ¢ HCTOPHEl
Pa3BUTHS TEOMETPUU

pecype» Jomaiaue
3aganus. OCHOBHOE
obmiee obpazoBaHue.
I'eomerpus», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenieHue»

IIpaBuiabHBIE
MHOI'0YI0JIbHUKH.
Jlanna
OKPY’KHOCTH M
IVIOIIAAb Kpyra.
Borunciienue mio-
manei (8 1)

[IpaBusibHBIE
MHOT'OYT'OJIbHUKH,
BBIYHCIICHUE UX
2J1eMeHTOB. Yucio i1 u
JUIMHA OKPYKHOCTH.
Jnuna nyru
OKpYXHOCTH. Pannannas
Mepa yria.
ITnomane kpyra u ero
3JIEMEHTOB (CeKTopa U
cerMeHTa). Boruncnenue
iomaaen ¢puryp,
BKJIFOYAIOIIUX 3JIEMEHTHI
Kpyra

DopMyIHMPOBATH
onpeJIeJIeHUE IPABUIbHBIX
MHOT'OYTOJIbHUKOB,
HAXOAHUTb UX 3JIEMEHTHI.
IMosb30BaTHCA TOHATHEM
JUTMHBI OKPYKHOCTH,
BBEJIEHHBIM C TTIOMOIIBIO
MPaBUJIBHBIX MHOTOYTOJIb-
HUKOB, ONPeAeJasiTh YUCIIO JI,
JUIMHY JyTU U paJiiaHHYIo
Mepy yria.
IIpoBoauTs nepexoxn or
paauaHHOM MepHI yria K
IpalyCHOM U HA0OOPOT.
OnpeneJasaTsy MIOMAIb
Kpyra.
BoiBoauts hopmy.nl (B
IpagyCHOU U paguaHHOMN
Mepe) IS AJIMH YT,
IUIONIAZIEN CEKTOPOB U CET-
MEHTOB.
BeruncasaTh miomagu
¢buryp, BKIIOYAIOLIUX 3JIe-
MEHTBI OKPY>KHOCTH (KpyTa).
HaxoauTth miomany B
3a/1layax peajbHOM )KU3HU

1.
Maremartuka.
I'eomeTpus, 9 knacc,
OI'AOY AITIO
«Axanemus
MunnpocBeneHust
Poccuny»

2. Jlomamrane
3a7aHus.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc» Jomainaue
3ananusi. OCHOBHOE
oO1mee oOpazoBaHue.
I'eomerpusy», 7-9
kiacc. AO
«3marenbeTBO
«IIpocBenieHue»




JBHKeHHU S [TonsTHE O NBMKEHUU Pa3oupars npumepsl, 1.
IUIOCKOCTH IJIOCKOCTH. WJUTIOCTPUPYIOLIE NMOHATUS | MaTtemartuka.
(6 v) [TapanienpHblil IepeHOC, | JABMXKEHUs, LIEHTPOB U oceil | ['eomerpus, 9 kinacce,
IIOBOPOT U CUMMETPHUSL. CUMMETpPUHU. OI'AOV 110
Ocu ¥ LeHTpBI CUMMe- ®opMyJIHpPOBATH «AKaznemus
TpHH. onpeJeeHus napauieabHoro | MuHnpocsemeHus
[Ipocreiimue MepeHoca, MoBopoTa u Poccumn»
MPUMEHEHHUSI B PEIICHUU OCEBOM CUMMETPHHU. 2. Jlomaiiaue
3aja4 BbIBOAMTH UX CBOICTBA, 3aJaHusl.
HAXOMTh HENOJBWKHbBIE | MaremaTuka.
Touky. HaxoauTh 1IEHTPBI U | DNEKTPOHHBIN
OCH CUMMETPHUI MTPOCTEHIINX | 00pa30BaTEIbHBIN
¢buryp. pecype» JlomaiHue
IIpuMensTh napauieNbHblid | 3aganus. OCHOBHOE
MEPEeHOC U CUMMETPHUIO pU | 0b111ee oOpa3oBaHuUe.
pelieHuu reomerpudeckux | 'eomerpusi», 7-9
3an1ay (pa3oupars npumepsl). | kiacc. AO
Hcnoab3oBarhb 11 «M3naTenseTBo
nocTpoeHus u uccienosanuil | «lIpocsemenue»
11 (pOoBbIE PECYPCHI
IloBTOpEHHE, IToBrOpenue OCHOBHBIX | OnepupoBaTh NOHATHSIMU: 1.
00001meHnue, MIOHSITUH U METOJOB ¢burypa, Touka, mpsimasi, Maremaruka.
cUcTeMATH3ALHA KypcoB 7—9 kiaccos, yroJ, MHOTOYT'OJIbHUK, I'eomerpus, 9 knacc,

3HaHuii (7 4)

000011eHNE U
cucTeMaTu3anus 3HaHUM.
[Ipocreitmme
reoMeTpuyecKkue GUrypsl
1 X CBOMCTBA.
N3mepenue
TFE€OMETPUUYECKUX
BEJIMYUH.
TpeyrojibHUKY.
[TapannenbHbie U1
NEPIEeHIUKYIISIPHBIE
MIpsIMBIE.
OKpy’>KHOCTb U KpYT.
I'eomerpuyeckue
MOCTPOEHUS. YTIIbI B
OKPY>KHOCTH.
Bniucannsie u
OIMCAaHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeTsIpEXYroJbHUKHY.
Bnucanneie u
OIHMCaHHBIE
YETBIPEXYTOJIbHUKH.

paBHOOEAPEHHBIH U
PaBHOCTOPOHHUI
TPEYTOJILHUKH,
MIPSAMOYTOJIBHBIN
TPEyroJlbHUK, MEHaHa,
OucceKkTpuca 1 BbICOTA
TPEyroJbHUKA,
napauiesiorpaMm, pomo,
pSIMOYTOJIbHUK, KBaIparT,
Tparemys; OKPYKHOCTb,
KacaTelbHasi; paBEHCTBO U
nogodue puryp, Tpeyroib-
HUKOB; MapauIeTbHOCTD U
NEPIIEeHIUKYIISIPHOCTD
MPSIMBIX, YTOJI MEXTY
MPSIMBIMH, CAMMETpPHUS OT-
HOCHUTEJIHO TOYKHU U
NpsSMOii; JUTHHA, PACCTOSIHUE,
BEJIMYMHA yTJIa, TUIOIIA/lb,
TIEPUMETP.
Hcnoan3oBarh (popmyJibl:
nepuMeTpa U Miomaan
MHOTOYTOJIbHUKOB, JUTUHBI
OKPY>KHOCTH M TUIOIIAH

OI'AOY AI1O
«Axanemus
MunnpocBeneHust
Poccuny»

2. Jlomamrane
3a/laHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHBIH
pecypc» Jomainaue
3ananusi. OCHOBHOE
oO1mee oOpazoBaHue.
I'eomerpusy», 7-9
kiacc. AO
«3narenpcTBO
«[IpocBemienue»




Teopema IIudaropa u
Havaja TPUTOHOMETPUH.
Pemenue o6mux Tpe-
YTOJIbHUKOB.
[IpaBuibHBIE
MHOTOYT'OJIbHUKU.
[IpeobOpazoBanms
IJIOCKOCTH. [[BrKeHMSI.
[Tomo6ue. CummeTtpusi.
[Tmomane. Beruucnenne
momanen. Ilnomanu
no100HBIX (uryp.
JlexkapTOBbI KOOPIUHATHI
Ha TUIOCKOCTH.
BexTopsl Ha TIIOCKOCTH

Kpyra, o0béMa
IPSMOYTOJIBHOTO
napajuiesenumnesa.

OHepI/IPOBaTb MNOHATUAMM
MpsAMOYTrojibHasA CUCTEMa

KOOpAUHAT, BEKTOP,

HCIO0JIB30BATH 3TH ITOHATHS
JUISL TIPEJICTABIICHUS TAHHBIX
U pelIeHus 3a1a4, B TOM
YHCIIe U3 JPYruX yu4eOHbIX
npeameroB. Pemarts 3agaun
Ha MOBTOPEHNE OCHOBHBIX
HOHATHHN, WILTFOCTPALHIO
CBSI3eH MEKIY pa3InIHBIMU
qacTsMU Kypca. BeioupaTtb
MeTO[ JIIsl PELICHUS 3aJauH.

Pemarn 3agaun u3
OBCEIHEBHOU KU3HU




BepositHOCTh M cTaTHCTHKA 7-9 Ki1ace
Ienn u3ydyenus: yaeOHOro Kypca

B coBpemenHOM 11 POBOM MHpPE BEPOATHOCTh M CTATUCTHKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOYKH 3PEHHS MPAKTUUECKUX MPUIIOKEHHUH, TaK U UX POJH B O0Opa30BaHUU,
HEoOXOIMMOM Ka)kJIOMy 4elioBeKy. Bospacrtaer umciio mpodeccuii, mpu OBIaJeHUU KOTOPBHIMU
TpedyeTcst xopolas 6a30Basi HOJATOTOBKA B 00JIACTH BEPOSTHOCTU U CTATUCTUKHU, TaKasi MOJATOTOBKA
Ba)KHA JJI51 TIPOJIOJKEHUST 00pa30BaHMs U IS YCTIEITHON MPo(ecCHOHANBHON Kaphephl.

Kaxip1ii yenoBek NOCTOSTHHO MPUHUMAET PEHICHUsI HA OCHOBE UMEIOIIMXCS Y HETrO JaHHBIX.
A 111 000CHOBAaHHOTO IPUHATHS PEIICHUS B YCIOBUAX HEOCTATKA MIIM N30BITKA HH(POPMALIUU HE0O-
XOJMMO B TOM YHCJIE XOPOLIO CPOPMHUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

MMeHHO T1O03TOMY OCTPO BCTalla HEOOXOIUMOCTh C(HOpPMHPOBATh Yy OOyUYaAIOUTUXCS
(YHKIIMOHATIBHYIO TPAaMOTHOCTH, BKJIIOUAIOIIYIO B ce0s B KaueCTBE HEOTHEMJIEMOM COCTaBIISIOLIEH
YMEHHE BOCIPUHUMATh M KPUTHYECKH aHAIU3UpPOBaTh WH(OpPMALMIO, MPEICTaBICHHYIO B
pa3nuuHbIX (opmax, MOHMMATh BEPOATHOCTHBI XapakTep MHOTMX peallbHBIX MPOLECCOB H
3aBUCHMOCTEH, MPOU3BOAUTH MPOCTEHIINE BEPOATHOCTHBIE PACUEThl. 3HAKOMCTBO C OCHOBHBIMHU
NpUHIUIAMA cOO0pa, aHAJIM3a W MPECTABICHUS JAaHHBIX U3 Pa3IMYHBIX cep KU3HH 0O0IIecTBa U
rocygapcTBa mpuoOmaer oOy4aromuxcs K OOIIEeCTBEHHBIM HHTepecaM. M3ydeHne OCHOB
KOMOWHATOPHUKH pa3BUBACT HABBIKM OpraHU3alMy nepedopa u mojcuéra yucia BapuaHTOB, B TOM
qrcye, B MPUKIATHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBAMH TeOpHH rpadoB cO3aaéT MaTeMaTHIECKUNA
dbynnameHT A GopMUpoOBaHUS KOMIETEHIIUN B 001acTH HHGOPMATUKU U LU(PPOBBIX TEXHOIOTHIA.
[TomMuMO 3TOTO, IPH U3YYEHUU CTATUCTUKU M BEPOSITHOCTH 000TaIAIOTCS MPEACTABICHUS YUaluXCcs
O COBPEMEHHOW KapTHHE MHpa M METOJaX €ro uccienoBaHus, GopMHupyercs MOHHMaHUE POIU
CTAaTHUCTUKH KaK MCTOYHHMKA COI[MAIBHO 3HAYMMON HH(OpMAIMM W 3aKJIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHHUS.

B coorBercTBHMM C MaHHBIMH LENSAMH B CTPYKType MpOrpamMMBl y4eOHOTO Kypca
«BeposATHOCTP W CTAaTUCTHKA» OCHOBHOHM INKOJBI BBIZCICHBI CIEAYIONIHE COJEPKATEIHHO-
MeToandeckue JTHHUU: «lIpepcraBienne MaHHBIX W ONMHUCATEIbHAs CTaTUCTHKA»; «BeposiTHOCTHY;
«OneMeHThl KOMOMHATOPUKINY; «BBeneHue B Teopuio rpadon.

Conepxanune suHuM «lIpencraBneHre NaHHBIX M ONUCATEIbHAs CTATHUCTUKA» CIYKUT
OCHOBOHM Ui (pOPMHMPOBAHUS HABBIKOB pabOThl ¢ MH(pOpMAaLUEl: OT YTEeHHS M HHTEpIpeTaluu
uHpopMalny, NpeCTaBIeHHON B Ta0IMIIaxX, HA AMarpaMMax U rpadukax 1o coopa, npeacTaBiIeHus
W aHaJM3a JJAHHBIX C WCTOJIh30BAHMEM CTATUCTHUECKUX XaPaKTEPUCTHK CPEIHHX U PACCEHBAHUS.
Pabotast ¢ maHHBIME, 00yYarOIIMECs YJaTCsl CYMTHIBATh M MHTEPIPETUPOBATH JIaHHBIC, BHIABUTATh,
apryMEHTHPOBAaTh M KPHUTUKOBATh MPOCTEUIIME THUIOTE3bl, pPa3MBIIUIATE HaJT (PaKTOpaMmH,
BBI3BIBAIONIMMH HM3MEHYMBOCTh, M OIEHWBATh WX BIMSHUE HA paccMaTpUBaeMble BEIMYUHBI U
MIPOLIECCHI.

WHTYyUTHBHOE  TpejACTaBI€HHE O  CIy4alHOM  M3MEHYMBOCTH,  HCCJIEIOBAaHUE
3aKOHOMEPHOCTEH M TEHICHLUUH CTAHOBUTCS MOTHUBHUPYIOIIEH OCHOBOM MJIsi M3Yy4eHHs] TEOpHUU
BEpOSATHOCTEH. BosbIilioe 3HadeHHe 37ech UMEIOT NMPAKTUYECKUE 3a/aHusl, B YACTHOCTU OIIBITHI C
KJIACCUYECKMMHU BEPOSITHOCTHBIMU MOJICIISIMU.

[TonsiTe BEpPOATHOCTH BBOJUTCS Kak Mepa MpaBaomnoaolus ciydaitHoro coOwitus. Ilpu
M3YYEHHUH Kypca 00yJarolrecs 3SHaKOMSATCS € MPOCTEHITMMH METOAMHU BBIYHCIICHUS BEPOSTHOCTEH
B CIIy9allHBIX SKCIEPUMEHTAX C PaBHOBO3MOXKHBIMHU AJIEMEHTAPHBIMU UCXOJIaMH, BEPOSITHOCTHBIMA
3aKOHAMH, TTO3BOJISIONIMMHI CTaBUTh M PelIaTh 0oJiee CIOXKHBIE 3a1aun. B Kypc BXOAST HadalbHbIE
MIPEJICTABJICHHSI O CIIyYallHbIX BEJIMYMHAX U UX YUCIIOBBIX XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOT0O Kypca OCYIIECTBIISETCS 3HAKOMCTBO O0YYaIOMIUXCSl ¢ MHOXKECTBAMHU
U OCHOBHBIMH ONEpalMsIMU HaJ MHOXKECTBAMHU, PACCMATPUBAIOTCS IMPUMEPHl NPUMEHEHUs IS



pelieHns 3a1a4, a Tak)Ke UCIOIb30BaHMs B JPYTUX MAaTEMAaTHYECKUX Kypcax U yueOHBIX MpeAMETax.

MecTo y4eOHOr0 Kypca B yueOHOM IJIaHe

B 7—9 knaccax uzyuaercs Kypc «BeposTHOCTb U CTaTUCTUKA», B KOTOPBIM BXOAAT Pa3Aeibl:
«[Ipeacrapnenne [aHHBIX M ONUCAaTellbHAas CTaTUCTUKa»; «BeposTHOCTB», «3JIeMEHTHI
KOMOMHATOpUKNY; «BBeneHue B Teopuio rpadony.

Ha u3yudenue paHHoro xKypca oTBoAuT 1 yueOHBIN Yac B HEZENIO0 B TEYCHHE KaKJIOro roja
o0yuenus, Bcero 102 yueOHBIX yaca.

Conep:kanue y4eOHOro Kypca (1o rogam o0y4eHus)

7 Kk1acc

ITpencraBieHne naHHBIX B BUJE TAOIUL, JUarpaMm, rpaukoB. 3anoIHeHue TabIul, YTeHne
U TIOCTPOEHHUE JHarpaMM (CTOJIOMKOBBIX (CTONOYATHIX) U KPYroBbIX). UTeHHE TpaduKOB peanbHbIX
nporeccoB. M3Bneuenne nHpoOpMauy U3 guarpaMm M TaOJUI, UCIOJIb30BAaHUE U MHTEPIpPETALUs
TAHHBIX.

OmnwucarenbHasi CTaTUCTHKA: CpelHee apu(MeTHdecKkoe, MeAraHa, pa3Max, HauOoiblIee U
HauMEHblIee 3HaYeHus1 Habopa YMCIOBbIX JaHHBIX. [IpuMepsl ciyyailHON M3MEHUYMBOCTH.

CrnyvaiiHplii SKCHepUMEHT (OIBIT) M cilydaiiHoe coObiTHe. BeposTHocTh M uactoTa. Poib
MaJIOBEPOSITHBIX M MPAKTUYECKU JIOCTOBEPHBIX COOBITMH B mIpupoae M B oduiectBe. MoHeTa U
UrpajibHasi KOCTb B TEOPUHM BEPOATHOCTEH.

I'pad, BepmuHa, pedpo. Crenenp BepmuHbl. Yuciio pédep u cymMMapHas CTEIICHb BEpPIITUH.
[IpencraBnenne o cBsizHocTu rpada. Llenn n muxiet. [Tyt B rpadax. O6xon rpada (3iiaepoB myTs).
[IpencraBnenne 06 opueHTUPOBAaHHOM rpade. Pemenne 3aqayu ¢ momMompto rpagos.

8 ki1ace

[IpencraBnenue JaHHBIX B BUJIE TaOIUL, TUarpaMm, rpaguKkos.

MHOX€ecTBO, 3JIEMEHT MHOKECTBA, MOJAMHOXecTBO. Onepanuu HaJl MHOXECTBAMU:
o0ObenMHEHUe, TepecedeHue, jAomnosHeHue. CBoiicTBa  omepauuMii  HaJl  MHOYKECTBaMHU:
[EPEMECTUTENIBHOE, COYETaTeNIbHOE, pPACIpPEIeIUTENIbHOE, BKIOUeHHs. Vcrnonb3oBaHue rpa-
(uyeckoro mNpeACcTaBIE€HUS MHOMECTB JJI OMNMCAHUS peallbHbIX MHPOLECCOB U SBJIECHUH, NpHU
pELIeHNN 3a1au.

W3mepenune paccenmBaHusl JaHHBIX. Jlucnepcus M CTaHJApTHOE OTKJIOHEHHE YHCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

DneMeHTapHble COOBITHS ci1y4aiiHoro onbITa. CirydaiiHble cOObITHS. BeposTHOCTH COOBITHH.
OneITBl ¢ PaBHOBO3MOKHBIMH 3JIEMEHTApHBIMU CcOOBITUSIMU. CiydaliHbll BbIOOp. CBS3b MEXAY
MaJIOBEPOSTHBIMU U NMPAKTUYECKHU IOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOILIECTBE U HAYKE.

JepeBo. CBoiicTBa JepeBbEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAHHWE BUCSYEH BEPIIMHBI,
CBSI3b MEXKIy YMCIIOM BepIIUH U unciaoM pédep. [IpaBuio ymHoxeHnus. Pemenue 3a1ad ¢ HoMoIIbio
rpagos.

[TpotuBononoxHbIe coObITHA. narpamma Diinepa. O0beIMHEHHE U TIepeceyeHre COOBITHH.
HecoBmecTHble coObiTusi. @opMyna cloxkeHHsl BeposTHOCTEH. YcioBHas BeposTHOCTh. [IpaBuio
ymHOkeHus1. He3aBucumeble coObiTus. [IpeacraBienne skcnepuMenTa B BUJIE iepeBa. Perenue 3aqau
Ha HaXO0>KJIEHUE BEPOSTHOCTEN C IIOMOILBIO IEPEBA CIIYyYalHOIO AKCIIEPUMEHTA, IUarpaMm DUiepa.

9 kaacc

[IpencraBieHne MaHHBIX B BUZAE TaONWIll, AuUarpamm, rpa@ukoB, MHTEpHpETalus JaHHbIX.
UreHue U OCTpOeHUE TaOHII, JUarpamMm, rpadUKoB MO peaTbHbIM JaHHBIM.

[lepecranoBku u dakropuan. CoderaHus u 4YuUciIO coderaHuid. TpeyronapHuk Ilackans.
Pemenwue 3a1a4 ¢ ucnonb30BaHEM KOMOMHATOPHKH.



['eomerpuueckast BeposITHOCTb. Ciy4aifHbIf BBIOOP TOYKM M3 (UTYpPHI Ha IUIOCKOCTH, M3
OTpEe3Ka U U3 IyTU OKPYKHOCTH.

Wcneitanue. Yenex u Heynaua. Cepust ucnbiTaHui 1o nepsoro ycnexa. Cepus uCIbITaHUN
Bepuymnu. BepositHocTH cOOBITHI B cCepuM UCTIBITaHUH BepHyIn.

CnyuyaiiHas BeNMYMHA M paclpelelieHue BeposTHOCTEH. MaremaTudeckoe OXHIaHue H
nucnepeus. lIpuMepsl MaTeMaTHYeCKOro OXHUIAHUS KaK TEOPETUYECKOrO CPEINHEr0o 3HAYEHUs
BEIMYMHBI. MareMaTH4ecKoe OKUIAHWE W JUCIEPCUS CIIy4allHOM BEJIMYUHBI «UUCIIO YCIIEXOB B
cepuu ucnbiTaHui bepHymm.

[TonsTHe 0 3aKOHE OONBIIMX YHcel. M3MepeHne BepoATHOCTEH ¢ MOMOILBIO YacToT. Poib 1
3Ha4YeHUe 3aKOHA OOJIBIIMX YUCEell B IPUPOJIE U OOLIECTBE.

Ili1anupyemble pe3yJibTaThl 0CBOEHHUS padoyell mporpaMMbl Kypca (1o rojgam
o0yueHmus)

[IpenmerHbIe pe3ysbTaThl OCBOCHUS Kypca «BeposITHOCT M cTaTUCTHKa» B 7—9 Kitaccax
XapaKTEepU3YIOTCs CAEAYIOIUMU YMEHUSMU.

7 kiacce

. Yurate nH(OpMAaIIKIO, IPEICTABICHHYIO B TA0JIMIIAaX, HA JUarpaMMax; MpeAcTaBIsaTh
JaHHbIE B BHUJAEC TaOJUIl, CTPOUTH AMArpaMMbl (CTOJOMKOBBIE (CTONOYATHIE) U KPYTrOBBIE) IIO
MacCHUBaM 3HAYEHUM.

. OnuceiBaTh U UHTEPIIPETUPOBATH PEATbHBIC YHCIIOBBIE JAHHbBIC, TPEACTABICHHBIE B
Tabyuiax, Ha AuarpaMmmax, rpagukax.

. Hcnonb3oBarh Ui ONMCAHUS JTAHHBIX CTATUCTUYECKUE XAPAKTEPHUCTUKHU: CpeIHEe
apupMeTHIecKoe, MeIana, HanOoJIbIlIee U HAaNMEHBIIIee 3HAYCHUS, pa3Max.

. Hmets nipeacTaBieHne 0 CIIy4aifHOW M3MEHYMBOCTH Ha MPHUMEPax LeH, (PU3NIECKUX
BEJIMYUH, aHTPOIIOMETPUUECKUX JaHHBIX; UMETh IPEICTABIECHNUE O CTATUCTUYECKON YCTOMYUBOCTH.

8 kiace

. N3Bnekate u mpeoOpa3oBbIBaTh MH(OpMAIKIO, MPEACTABICHHYIO B BHUIC TaOJUII,
auarpamm, rpaukoB; MPeACTaBIsATh JaHHBIE B BHIE TAOIUII, AUarpaMM, TpaduKoB.

. OrnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MMOKA3aTeNe: CpeIHUX 3HAUCHUH U
Mep paccerBaHUs (pa3Max, TUCIEPCUsl U CTaHIapTHOE OTKIJIOHEHHUE).

. Haxoauth 4acTOThl YMCIOBBIX 3HAYEHMM M YaCTOTHI COOBITHI, B TOM YHCIIE IO
pe3yabTaTaM U3MEPEeHU U HaOII0ICHUH.

. HaxomuTh BeposTHOCTH cIy4ailHBIX COOBITUN B OIBITaX, 3HAs BEPOSTHOCTHU
AJIEMEHTAPHBIX COOBITHM, B TOM YHCJIE B ONIBITAX C PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMH.

. Hcnonk3oBath rpaduyeckue MOJENU: JEpeBO  CIy4alHOTO  JKCIEPUMEHTa,
JIuarpaMMbl Dilsiepa, YucaoBasi mpsimasi.

. OnepupoBarh MOHATUAMU: MHOXKECTBO, MOJMHOXECTBO; BBIMOJIHATH ONEPALMM HaL
MHOKECTBaMHU: OOBEAMHEHHE, TEPecedeHHe, JOMOIHEHUE; MEPEUUCHISITh SJIEMEHTHl MHOXKECTB;
MIPUMEHATHh CBOMCTBA MHOYKECTB.

o Hcnons3oBath rpadudeckoe mpeicTaBICHe MHOXKECTB U CBA3EH MEXTy HUMH IS
OIHMCAHUs TIPOIECCOB U SBICHU, B TOM UKCIIE MIPH PEIICHUH 33729 U3 IPYTUX y4eOHBIX MPEIMETOB
U KYpCOB.

9 k1acc

. W3Bnekath W mpeoOpa3oBeIBaTh WH(MOPMAINIO, TPEICTABICHHYI0 B Pa3IUYHBIX
WCTOYHUKAX B BUJIE TAOJHUII, TUarpamMmm, TpadMKoB; MPECTaBIATh TaHHBIC B BUE TAOIUIL, AUATPAMM,
rpauKoB.



o Pematsb 3a1aun opraHM30BaHHBIM [1€peOOPOM BapUaHTOB, a TAK)KE C UCIOJIB30BaHUEM

KOMOMHATOPHBIX MTPaBUII U METOJIOB.

L4 Hcmonns30BaTh onucaTelIbHBIC XAPAKTCPUCTHUKU JIA MACCUBOB YHUCJIOBBIX NAHHBIX, B

TOM YHUCJIC CPCAHUEC 3HAUYCHUA U MEPBI paCCCUBaHUs.

° HaXOI[I/ITB YacTOTHl 3HAYEHWM M YaCTOTHI CO6BITI/I$I, B TOM 4YHCJIC IIOJB3YAICH

pe3yiabTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOACHU .

. HaxoauTe BepoATHOCTH CIy4allHBIX COOBITHI B M3YYEHHBIX ONbBITaX, B TOM YHCIE B

OIlbITaX C PABHOBO3MOKHBIMHU 3JICMCHTAPHBIMU CO6BITI/ISIMI/I, B CCpUAX HUCIBITAaHUN A0 IICPpBOIro

ycCIexa, B Cepusax UCHbITaHUN bepHyiuu.

o Nwmets npencrabiieHne o Ciy4aifHON BEeIMYUHE U O paclpeleIeHIUH BEpOsITHOCTEH.

° HNmeTh IMpEaACTaBICHHUE O 3aKOHEC OOJIBIIINX YHCEN KaK O IIPOSABJICHUU

3aKOHOMCPHOCTH B CHy‘I&fIHOfI HN3MCHYHUBOCTHU U O POJIM 3aKOHA OOIBIINX YHCEN B mpupoac u

o01ecTBe.

TemaTnyeckoe IIAHUPOBAHUE Y4eOHOT0 Kypca (1o roagaM ooyueHus )

7 kanacc (34 yaca)

AaHHBIX (7 1)

MAHHBIX B TAOJIHUIIAX.
[IpakTnueckue
BBIUKCJICHHS I10

TaOJIMYHBIM JTAHHBIM.

HpeI[CTaBJICHI/Iﬂ CTaTUuCTHUYC-
CKUX HJAHHBIX 1 YHUCJIIOBBIX
MaCCHBOB C IIOMOIILIO TaOJIHI]
U iMarpamm ¢

9JIeKTPOHHLIE
Ha3zBanue OcHoOBHOE OcHOBHBIE BHIbI P

(undgposBbie)

pa3aena (TeMbl) | copep:KaHHue pa3jaesa IeSITeJILHOCTH
o0pa3oBaTeJibHbIE
(410 YacoB) (TeMbI) o0yuarumuxcst
pecypcebl
IIpencrasienue [IpencraBnenue OcBauBaTh CIOCOOLI Maremaruxa.

BepostHocTs 1
CTaTUCTHUKA, 7
knacc, DI'AOY
JIIO «Axanemus

Menmana 91uCcI0BOTO
Habopa. Ycroii-
YUBOCTb MCIMUAHBI.

LIEHTPA), B TOM YHCJIE CpEHEE
apudmernyeckoe, MearaHa.
OnuceIBaTh CTATUCTUYECKHE

W3Bneuenue u UCTOJIb30BAHUEM AKTYaJIbHBIX | MUHIPOCBELICHUS
UHTeppeTanus Y BOXKHBIX JIaHHBIX Poccun»
TaOJMYHBIX JJAHHBIX. (remorpaduueckue 1aHHbIE,
IIpakTryeckas pabora POU3BOJICTBO
«Tabnuup». IIPOMBIIIJIEHHOM U CEIBCKOXO-
I'papuueckoe 3SIICTBEHHON MPOAYKLIUH,
MPEJCTAaBIICHUE AaH- | OOIIECTBEHHBIE U TPUPOTHBIE
HBIX B BHJIE SIBIICHHS).
KpPYTrOBBIX, cTONIONKO- | HM3y4yaTh MeToabl paboThI ¢
BBIX (CTONOYATHIX) | TAOMMYHBIMHU U rpadUUEeCKUMHU
quarpaMM. UTeHue U | MNpeJCcTaBICHUSIMHU JAHHBIX C
MOCTPOCHHE MOMOILBIO IIU(PPOBBIX
nuarpamm. [Ipumepst pecypcoB B xoze
nemorpaduyeckux MPaKTUYECKUX padoT
TarpaMm.
[IpakTuueckas pabora
«JluarpaMMbD»
OnucarenbHast | YucinoBsle HAOOPHI. OcBanBaTh NOHATHA: MaremaTuka.
craTucTuka (8 Cpennee apud- YHCI0BOI HaboOp, Mepa 11eH- BepositHOCTB 1
q) METHYECKOE. TpaJbHOM TeHACHUUH (Mepa CTaTUCTHKa, 7

kmacc, DI'AOY
JIIO «Axamnemus




[IpakTuyeckas pabora
«CpenHuie 3HaYCHUS».
HauGomnbuiee u
HauMEHbIIIee 3HaUe-
HUS YUCIIOBOTO
Habopa. Pa3zmax

JTAHHBIE C IIOMOILBIO CPETHETO
apu(METHUECKOTO U
Menuanbl. Pemats 3a1aum.
HN3y4yarh cBoOlicTBA CPEIHUX,
B TOM YHCJIE C TIOMOIIBIO
U (ppPOBBIX PECYypCOB, B X0OJ1€
MPaKTUYECKHUX PaboT.
OcBauBaTh MOHATHS:
HauOoJIbIlIee U HAUMEHbBIIIEE
3HAYCHHS YMCIIOBOI'O MacCHBa,
pa3Mmax.

Pemath 3a1aum Ha BEIOOD
crocoba onucanus JaHHBIX B
COOTBETCTBUU C MPUPOJIOI
JAHHBIX U LEIIMU
HCCJICIOBAHUS

MuHnpocBeeHus
Poccuny

Cayuaiinas
H3MEHYHUBOCTH
(6 1)

Crnyuaiinas
U3MEHYHUBOCTh
(mpumepsr). Yactora
3HAYEHU B MAaCCHUBE
JAHHBIX.
I'pyninmuposka.
['ucrorpammel.
[IpakTuueckas pabora
«Crny4aiinas
U3MEHUYHUBOCTH)

OcBanBaTh NOHATHUS:
4acTOTa 3HAYEHU B MaCCHUBE
JIAaHHBIX, TPYITUPOBKA
JAHHBIX, TUCTOTpaMMa.
CTpouth 1 aHAIN3UPOBATH
TUCTOTrpaMMbl, NOAOUPATH
HOAXOIAIINHN 1I1ar
IPYIIIUPOBKH.
OcBauBathp rpaduueckue
MPEACTABICHUS Pa3HbIX BUJIOB
CIy4ailHOM U3MEHYUBOCTH, B
TOM YHCJIE€ C TTOMOIIBIO
1U(POBBIX PECYPCOB, B X0/
MPAKTUYECKON pabOThI

Maremaruxa.
BeposrtHocTs n
CTAaTUCTHUKA, 7
knacc, DI'AOY
JI1O «Axagemus
MuHnpocBenieHus
Poccuny

BBenenue B
Teopuio rpaos
(4 9)

I'pad, BepminHa,
pedpo. IIpencras-
JICHUE 3a/1a4H C
MOMOIIbIO Tpada.
Crenenb
(BaJIGHTHOCTb)
BeplnHbL. Yucio
pébep u cymmapHas
CTEIEHb BEepIIUH.
Hens u nuxn. [Tyt B
rpade.
IIpencraBnenue o
CBSI3HOCTH Tpada.
O6xon rpada
(oii71epoB MyTh).
[Tpencrasnenue o6
OpPUEHTHUPOBAHHBIX

OcBauBaThb NOHATHA: Tpad,
BepiInHa rpada, pedpo rpada,
cTerneHb (BaJCHTHOCTh
BEPIINHBI), TETTh U IHKIL.
OcBauBaTh NOHATHA: TIYTh B
rpade, 3iepoB MyTh, 00X0.1
rpaga, OpUeHTHPOBAHHBII
rpad.

PemaTs 3a1a4u Ha MOKMCK
CYMMBI CTeTIeHel BepIInH
rpada, Ha mouck ob6xoa
rpada, Ha TIOUCK MMyTeH B
OpPUEHTHPOBAHHBIX Tpadax.
OcBanBaTh C110co0bI
MPECTaBICHUS 3a]1a4 U3 Kyp-
ca anredpsl, FeOMETpPHUH,
TEOPHH BEPOSITHOCTEH, APYTUX

Maremartuka.
BeposrHocTs 1
CTAaTUCTHUKA, 7
kmacc, DI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny




rpacdax

COOTBETCTBUS1) HA IPUMEPax

MPEIMETOB C TOMOIIBIO
rpa¢oB (KapThl, CXEMBI,
AIIEKTPUUYECKHUE LIETH,
(yHKIIMOHATILHBIC

BepositHOCTB M
4acroTa

CJIy4aiiHOT 0

coObITUs (4 1)

CiyyaliHbIN OTIBIT U
ClIy4aifHOe COOBITHE.

Ponp ManoBeposTHBIX

BeposarHocTs u
4acTOTa COOBITHUA.

CIIyYailHBIN OMBIT U CITy4ai-
HO€E COOBITHE, MAJIOBEPOSITHOE
U IIPAaKTHUYECKU JOCTOBEPHOE

OcBanBaThb NNOHATHSA:

COOBITHE.

MaremaTuka.
BepostHocTh 1
CTaTUCTHUKA, 7
knacc, DI'AOY
JIIO «Axanemus

KOHTPOJb (5 1)

nmaHHbeIX. Onuca-
TENIbHAsl CTaTHCTHKA.
BepositHOCTB
CIIy4aifHOTO COOBITHS

U IIPAKTUYECKU H3y4yaTh 3HaUUMOCTH MuHnpocsenieHus
JIOCTOBEPHBIX COOBI- MaJIOBEPOATHBIX COOBITHI B Poccuny»
TUW B IPUPOJIE U B npupojie ¥ 00IIecTBe Ha
obmiectBe. MoHeTa M | BaKHBIX MpUMepax (aBapuu,
UrpajibHasi KOCTh B HECYaCTHbIE CIy4yau, 3allnuTa
TEOPUHU NePCOHAIBHON HH(POPMAIIHH,
BEPOSITHOCTEM. nepegada JaHHbIX ).
[IpakTuueckas padorta | M3yyaTh poJib KJIIACCUUECKUX
«Hacrtora BeInaJcHUA BEPOSATHOCTHBIX MOJIEIICH
opJiay (MoHeTa, urpajibHast KOCTh) B
TEOPUH BEPOATHOCTEH.
Hao0uronaTs 1 n3yyarb
94acTOTY COOBITHIA B MPOCTHIX
JKCIIEPUMEHTAX, B TOM YHCIIE
C MOMOIIBIO HU(POBBIX
pecypcoB, B X011
MPAKTUYECKON pabOThI
O06001menue, [IpencraBnenue IHoBTOPATH N3yUYEeHHOE U Maremaruka.

BbICTPAMBATH CUCTEMY
3HAHUU.
PemaTtn 3agaum Ha
IIPEACTABIICHUE U OIIMCAHUE

BeposrHocTs u

CTaTUCTHUKA, 7
knacc, DI'AOY
JIIO «Axagemust

JAaHHBIX C TIOMOIIBIO MI/IHHPOCBGHIGHI/ISI
H3YYEHHBIX XapaKTEPUCTHK. Poccun»
O0cy:xaaTh NIpUMepbI
CIIy4alHbIX COOBITHI, MaJo-
BEPOSITHBIX U MIPAKTUYECKU
JIOCTOBEPHBIX CIyYalHBIX
COOBITHIA, UX PO B MPUPOEC
Y ’KU3HU YE€JIOBEKa
8 kaacc (34 yaca)
HazBanue OcHoBHOe OcHOBHbBIE BH/IbI DJIeKTPOHHbIE
pa3neia (Tembl) | cOAep:KaHHWe pa3aesia JeTeJIbHOCTH (undposbie)
(4ucs10 4acoB) (Tembl) o0yuarumuxcst o0pa3oBaTe/bHbIE




pecypcsbl

IMoBTOpeHHe IIpeacraBieHue [HoBTOPATH U3yYEHHOE U Maremartuka.
Kypea naHHbIX. Ormca- BBICTPaMBaTh CUCTEMY BepositHocTh 1
7 KJacca TEJIbHAS CTATUCTUKA. 3HAHHH. CTAaTHCTHKA, 8
(4 u) Ciyuaiinas Pematnp 3agaum Ha knacc, DI'AOY
H3MEHUUBOCTD. MPEJCTABICHUE U ONTMCAHKUE JIIO «Axagemust
CpeJIHHe YHCIOBOTO JTAHHBIX C TIOMOUIBIO MuHnpocBeneHus
Habopa. M3YYEHHBIX XapaKTEPUCTHK. Poccumn»
CrydaiiHble COOBITHS. Pemate 3a1a4u Ha
BeposATHOCTH 1 MpeACTaBICHUE TPYNITUPOBAH-
YACTOTEL HBIX JaHHBIX W OMKMCAHUE
KlIacCHUYECKHe CIIy4ailHOM M3MEHYUBOCTH.
MOJIENN TEOpHH Pemarte 3agaum na
BEpOATHOCTEI: OIpeeIeHuEe YaCTOThI
MOHETa 1 MrpaJibHast CIIy4aifHBIX COOBITHH,
KOCTh o0cyxeHre TPUMEPOB
CIIy4aiHbIX COOBITHI,
MaJIOBEPOSATHBIX U
MPAKTUYECKH JIOCTOBEPHBIX
CIIy4alHbIX COOBITHI, UX POJIU
B IIPUPOJIE U KU3HU YEJIOBEKA
OnucarebHas OTKIOHEHISL. OcBauBaTh NOHATHS: Maremartuka.
CTATHCTHKA. Jlucriepenst 4uciIoBo- JIUCTIEPCUS U CTAHIAPTHOE BepositHOCTB M
PaccenBanme ro Habopa. OTKJIOHEHHE, UCTIOIh30BATh CTaTHUCTHKA, 8
nanubIx (4 ) CTanaapTHOe 9TH XapaKTEPUCTUKU IS kiacc, PI'AOY
OTKIIOHEHHE ONMCAaHMS PacCEeUBaHUs IO «Axanemust
YHCII0BOTO HAGOPA. JTAHHBIX. MuHnpocBenieHus
JlnarpamMms! BouiaBurats runores3bl 00 Poccuny
pacceHBaHus OTCYTCTBHMH WJIM HATTMYUU
CBS3U 10 IMarpaMmmam
pacceuBaHuUsl.
Crpoutb 1uarpammsbl
paccerBaHus TI0 UMEIOIITUMCS
JIaHHBIM, B TOM YHCIIE C
MTOMOIIIBIO KOMITBIOTEPA
Mnuoskectsa (4 MHOXeCTBO, OcBauBaTh NOHATHSA: Maremaruxa.
- MOJAMHOXKeCTBO. Omie- | MHOXKECTBO, SJIEMEHT MHOXKe- BepositHOCTh 1
pauuu Haj CTBa, MOJIMHO>KECTBO. CTaTUCTHKA, 8
MHOKECTBAMU: BeInoHATHL onepanyuu Hax kiacc, PI'AOY
00beUHEHHNE, MHOXecTBaMHu: oOobenuHeHue, | JIIO «Axamemus
MepeceUeHHE, repecevYeHue, TOMOJTHCHHE. MuHnpocBenieHus
JIOTIOJTHEHHE. Hcenoan3oBaTh CBOMCTBA: Poccumy

CaoiicTBa onepanui
HaJ MHOXKECTBAMH:
[IEPEMECTUTENBHOE,
COUETaTENIbHOE,
pacnpeeNnTeNnbHOE,

HePEMECTUTENIBHOE, CO-
4eTaTeabHOE,
pacnpeneuTeabHoE,
BKJtoueHus. Mcnoab3oBarh
rpaduueckoe MpeacTaBIeHue




BKJIFOUCHMU .
['paduueckoe
npeaAcCTaBJICHUC MHO-

MHOYECTB IIPU ONMCAHUU
peanbHBIX MPOLIECCOB U SAB-
JICHUH, IIPU PELICHUN 3a]1a4 U3

KECTB JPYrux y4eOHBIX MPEIMETOB U
KypCOB
BeposiTHOCTD DiIeMeHTapHbIE OcBauBaTh NOHATHS: MaremMaTuka.
CIIy4aiiHOro cobbITus. Clyudaiiipie | 2/1EMEHTapHOE coObITHE, CIly- BepositTHOCTB 1
coobITHs (6 4) COOBITHSL. 4aiiHoe COOBITHE KaK CTAaTUCTHUKA, 8
BIaronpusTCTBYIO- COBOKYITHOCTb OJIarONpusT- kiacc, PI'AOY

e 3JICMCHTAPHLBIC

CTBYIOIIUX 3JICMCHTAPHBIX

JIIO «Axanemus

cobbrtHs. Bepo- COOBITHIA, PABHOBO3MOKHBIE MuHnpocBemeHus
STHOCTH COBLITHIL AJIEMEHTapHbBIE COOBITHSI. Poccun»
ONBITBI C PaBHO- Pemarte 3agaum na
BO3MOKHEIMA BBIUHCJICHUE BEPOSTHOCTEM
sge | COOBITHH 11O BEPOATHOCTAM
MEHTAPHBIMHU AIIEMEHTAPHBIX COOBITHIA
COBEITISIMIL CIIy4alHOTO OTIbITA.
City4aiiHblit BEIOOD. Pemath 3a1a4u Ha
ITpakTyeckas paGora | BPITHCIICHHE BEPOSTHOCTEH
«OMLITEL C COOBITUH B ONBITAX C
PaBHOBO3MOKHBIMU PaBHOBO3MOKHBIMH
2JIEMEHTAPHBIMHU 3IEMEHTAPHBIMU COOBITUAMU,
COBBITHSIMUY B TOM YHCJI€ C TIOMOIIBI0 KOM-
npIOTEpA.
IIpoBoauTh M U3y4aTh
ONbITHI C PABHOBO3MOXHBIMHU
AJIEeMEHTapPHBIMU COOBITUSMHU
(c UCTIOTBL30BaHUEM MOHET,
UTPATIBHBIX KOCTEH, IPyrux
MojIeliell) B X0J1e
MPAKTUIECKON pabOThI
BBejenne B Tlepeso. CBoiicTsa OcBanBaTh NOHATHS: JCPEBO Maremaruka.
Teopuio rpadon JlepeBa; euH- Kak rpad 0e3 mukia, BUcsyas BepositHoCcTh 1
(4 u) CTBEHHOCTb TIyTH, BEpIIIMHA (JIUCT), BETBb CTaTUCTHUKA, 8

CYILIECTBOBaHHE
BHCSIYEU BEPILUHBI,
CBSI3b MEXKIY YHCIIOM
BEPILMH U YUCIIOM
péoep. [IpaBumo
YMHOXEHUS

JiepeBa, MyTh B JEPEBE,
JIMAMETP JIepeBa.
H3yyarsb cBoiicTBa nepesa:
CYILIECTBOBAaHUE BUCAUYEH
BEPUINHBI, €JUHCTBEHHOCTh
MyTH MEXIY ABYMS
BEPIITUHAMU, CBSA3b MEXKITY
YUCIIOM BEPIUIMH U YHUCIOM
péoep.

PemaTh 3a1aum Ha IOUCK U
[IEPEUYUCIICHHUE IIyTEN B
JIepeBe, OIPEIEICHHUE YUCIIA
BEpILIMH WK pEGEp B epeBe,

knacc, DI'AOY
JIIO «Axanemus
MuHnpOoCBeIIeHUS
Poccuny




00x071 OMHApHOTO JepeBa, B
TOM YHCJIE C TPUMEHEHUEM
NpaBUJia YMHOKCHHUS

Cuayuaiinbie
coObITHs (8 4)

[IpoTuBomnOIOXKHOE
coObITHe. Jlnarpamma
Oitnepa.
O0bennHEHNE U
repeceyeHue
cobbiTuii. HecoBmect-
HBIC COOBITHS.
DopmyJia CIOKEHUS
BEPOSATHOCTEH.
[TpaBuiio yMHOKEHUs
BEPOSATHOCTEH.
YcioBHas Bepo-
ATHOCTb.
HezaBucumeie
COOBITHS.
[IpencraBnenue
CIIy4aifHOT O JKCIIe-
pUMEHTA B BHJIE
nepeBa

OcBanBaTh NOHATHUSA:
B3aMMHO MPOTUBOIIOJIOKHBIE
cOOBITHSI, OTIEpalluU HAJl
COOBITHSIMH, OOBbEIUHEHUE U
repeceueHne CoObITUH,
nuarpamma Diepa
(Onnepa—BenHa),
COBMECTHBIE U1 HECOBMECTHBIE
COOBITHSI.

HN3yyaTh TeopemMbl O
BEPOATHOCTH 0ObETUHEHHUSI
JIBYX COOBITHH ((hopMyIIbI
CIIOKEHHSI BEPOSITHOCTEH ).
PemaTp 3a1aum, B TOM 4ncie
TEKCTOBBIC 33/1a4 Ha
OIpEAEIEHNE BEPOATHOCTEN
00BbEAMHEHNS U TIEPECEUECHHUS
COOBITHIA C TOMOIIIBIO
YHCIIOBOM MPSIMOM, THArpamMM
Diinepa, GopMyIIbl CIOKEHUS
BEPOSITHOCTEM.
OcBanBaTh NOHSATHUS:
MPaBUII0 YMHOKEHHS BEPO-
ATHOCTEH, yCIOBHAsA
BEPOSITHOCTh, HE3aBUCUMBIE
COOBITHSI IEPEBO CITYYAHOTO
OTIBITA.

H3yuarts cBoiicTBa
(ompeneneHus) He3aBUCUMBIX
COOBITHH.

Pemars 3axa4u Ha
ompeJiereHue U
HCIIOJIb30BaHNE HE3aBUCUMBIX
COOBITHIA.

PemaTh 3apaum Ha OMCK
BEpPOSITHOCTEH, B TOM YHUCIIE
YCIIOBHBIX, C UCTIOJIB30BAHUEM
JiepeBa CIIy4ailHOTO OIbITa

MaremaTuka.
BepostHocTh 1
CTaTHUCTHKA, 8
knacc, PI'AOY
HIIO «Axanemus
MuHnpocsenieHus
Poccuny

O0o001eHHE,
KOHTPOJIb (4 1)

[IpencraBnenue
nmaHabIX. Onnca-
TeJIbHasl CTaTUCTHKA.
I'padsl. BepostHocTh

CIIy4aifHOTO COOBITHS.

DIIEMEHTEHI

IloBTOPATH N3y4YEHHOE U
BbICTPaMBATh CUCTEMY
3HaHWM.

PemaTts 3agaum Ha
MPEJCTABICHUE U ONUCAHUE
JIAaHHBIX C TIOMOIIIBIO

MaremMaTuka.
BepositHOCT M
CTaTHUCTHKA, 8
knacc, PI'AOY
JIIO «Axanemus




KOMOWHATOPUKH M3YYCHHBIX XapaKTEPUCTHUK.

Pemarn 3agaum c
pUMeHEeHHEM IpadoB.
Pematn 3agaun Ha

MuHnpocsenieHus
Poccun»

HAaXO0KJIEHUE BEPOSITHOCTH
CIIy4aifHOTO COOBITHUS O
BEPOSITHOCTSIM 3JIEMEHTAPHBIX
COOBITHIA, B TOM YHCIIE B
ONBITaX C PABHOBO3MOKHBIMU
3J€MEHTAapPHBIMU COOBITUSIMMU.
Pemars 3a1a4u Ha
HAXO0XJEHUE BEPOSATHOCTEN
00BEIMHEHUS U TIePEeCeUCHUS
COOBITHIA, B TOM YHCIIE
HE3aBUCUMBIX, C
UCII0JIb30BAaHUEM
rpadUuecKuX MpeaCcTaBICHUN
U JIepeBa CIIYYalHOIO OIbITA.
Pemars 3axa4u Ha
nepevncieHne KOMOMHAIUM
(4ucna mepecTaHoBOK, YKCa
COUYETaHMI ), HA HAXOXKICHHE
BEPOSITHOCTEH COOBITHH C
PUMEHEHNUEM
KOMOMHATOPUKH, B TOM UHUCIIE
C UCIIOJIb30BAHUEM
TpeyroybHMUKa [lackais

9 kiaacc (34 yaca)

DJIeKTPOHHbIE
Ha3zBanue OcHOBHOE OcCHOBHBIE BHIbI P
(uudgposrbie)
pa3naesa (TemMbl) coJepkaHue AeSITeJIbHOCTH
o0pa3oBaTejibHbIE
(umcyi0 yacon) paszaesa (TemMbl) o0yuarouuxcst

pecypcbl
Maremaruka.

ToBTOpenHe TpeacraBieHue [MoBTOPATH U3YyYEHHOE U
Kypea naHHEIX. Orica- BbICTPAMBATh CUCTEMY

BeposrHocTs u
8 kiacca TeJIbHAs CTATHCTHKA. 3HaHMHU.

CTaTHUCTHKA, 9

knacc, PI'AOY
COBBITHSIMHU MIPE/ICTABJICHNE U OTHCAHNE IO «Axanemust

HezaBucumocThb AaHHBIX.

(4 u) Orepauuu Haj Pematn 3agaum Ha

MuHnpocsenieHus

COOBITHIA Pemarn 3agauun gHa Poccum»

HAaXO0XJEHUE BEPOSITHOCTEN
00BbETMHEHUS U TIepeceUeHUs
COOBITHIA, B TOM YHCJIC
HE3aBUCUMBIX, C
HCIIOJIE30BAHHEM
rpaduyecKuX npeacTaBIeHui




U JIepeBa CIIYYalHOT'O OIbITA.
Pematn 3agauu Ha
repevrciieHne KoMOMHAINI
(4ucna nepecTaHoBOK, Yncia
COUYETaHMI), HA HAXOXKJCHHE
BEPOSITHOCTEH COOBITHI C
IPUMEHEHNUEM
KOMOMHATOPUKH, B TOM YHUCIIE
C MCII0JIb30BaHUEM
TpeyroybHMUKa [lackais

DeMeHThI KoM6HHATOpHOE OcBanBaThb NOHATHS: Maremartuka.
KOMGHHATOPHKH | IPABHJIO YMHOKCHHS, KOMOHMHATOPHOE MPaBUIIO BepositTHOCT M
(4 4) TTepecTaHOBKH. YMHOXKEHHUS, YIIOPSIIOYEHHAs CTaTUCTHKA, 9
daxTopua. napa, Tpoiika 0ObEKTOB, knacc, PI'AOY
T T p—— nepecTaHoBKa, (pakTopual IO «Axanemus
COYeTAHMIL YHCIIa, COUETAHUE, YUCIIO MuHnpocsenieHus
TpeyroabHuK COYETaHUM, TPEYTOJIbHUK Poccun»
[Mackans. [lpaktuye- Tackans.
ckast paGota Pemars 3a1a4u Ha
«Bpruncenne TIEPCINCICHNC
BEpOATHOCTEH ¢ YHOPSAIOYEHHBIX ap, TPOEK,
Ly —— NepEeUHCIICHUE TEPECTAaHOBOK
KOMGHHATOPHBIX Y COYETAaHUN 3JIEMEHTOB
DyHKLHi Pa3IMYHBIX MHOXECTB.
IIEKTPOHHBIX Pemars 3axa4u Ha
TAGIHAID MPUMEHEHHE YHCIIa COYETAHU I
B anreOpe (cokpaiénHoe
yMHOXeHHe, 6uHOM Hpbto-
TOHA).
Pemate, npuMenss
KOMOMHATOPUKY, 3a7]a4i Ha
BBIYMCIICHUE BEPOSITHOCTEN, B
TOM YHCJIE C TOMOIIBIO
AIIEKTPOHHBIX TAOJIUIL B X0O/1€
MPAKTUYECKON pabOThI
I'eomerpuueckas I'eomerpuueckas OcBauBaTh NOHATHE Maremaruka.
BEpPOSITHOCTD (4 BEpOATHOCTB. City- r€OMETPUYECKOU BeposrHocTs u
4) YalHBIA BEIOOP BeposTHOCTH. PemmiaTs CTaTUCTHKA, 9
TOYKHU U3 QUTYPHI HA 3aa4M HAa HAXOXXJIEHHUE kiacc, PI'AOY
IUIOCKOCTH, U3 BEPOSATHOCTEMN B OIBITAX, IO «Axanemus
OTpe3Ka, U3 IyTH MPEACTAaBUMBIX KaK BBIOOD MuHnpocBeneHus
OKPYKHOCTH TOYEK U3 MHOTOYI'OJIbHHKA, Poccuny»
KpyTa, OTpe3Ka Uiu Ayru
OKPY’KHOCTH, YHCIIOBOTO
MIPOMEXYTKA
HUcnbiTanus HcnsbiTanue. Ycnex u OcBanBaTh NOHATHS: Maremaruka.
Bepnynau (6 1) Heynaua. Cepus

HCIIBITAHUC, DJICMCHTAPHOC

BeposrHocTs u




HUCTIBITAHUH J10
MEepPBOTO ycIexa.
HcnbiTanus
bepnyiu.
BepositHocTH
cOOBITHH B cCEpUH
UCIIBITAaHUI
bepnynu.
[IpakTnueckas
pabora «cnbrranus

bepuymm»

coObITHE B HCIIBITAaHHUH (YCTIEX
IIEpPBOro ycrexa (Heyaaun),
cepus ucnbiTaHui bepHysu.

HaXO0XJIEHUE BEPOSTHOCTEN
COOBITHI B CEPUU UCTIBITAHUI

cepuu ucnbiTanuii bepuymnu,
Ha HAXOXJIEHUE BEPOSITHOCTH

YCIIEXOB B CEpPUH UCIIBITAHUI

U HEeyJaya), cepus
WCIIBITAHUH, HACTYIUJICHUE

Pemarte 3agaum na

J10 IIEpPBOTO yCIIEXa, B TOM
YHCJIE C IPUMEHEHUEM
(opMyIIBI CYMMBI T€0-

METPUYECKOM MPOTPECCUMU.

Pemarte 3agaum na

HaXOK/JICHUE BEPOSITHOCTEN

AIIEMEHTAPHBIX COOBITHII B

OIIPEACIIEHHOIO YnCiIa

bepunymn. M3yyarts B xo1e
NMPaKTHYEeCKO# padoThl, B
TOM YHCJIE€ C TOMOILBIO
U(POBBIX PECYPCOB,
CBOMCTBA BEPOSITHOCTH B
cepuu ucnelTanui bepnyinu

CTaTHUCTHKA, 9
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBemeHus
Poccuny

Cayuaiinas
BeJimuuHA (6 4)

CrnyqaifHasi BeJTMYMHA
U pacripesieseHue
BEPOSITHOCTEM.
Maremarnueckoe
OKUJAHHE U
Jucrepcus
CIIy4anHOM1
BennuuHbL. [Iprumepsl
MaTeMaTH4eCKOI o
OKUJAHUS KaK
TEOPETUYECKOTO
CPEIHETrO 3HAYECHUS
BEJIMYUHBI.
ITonsTHE O 3aKOHE
OOJIBIINX YHCE.
N3mepenue
BEPOSITHOCTEM C
MOMOIIbIO YaCTOT.
[IpumeHeHne 3aKoHa
OOJBITUX YHCEeT

OcBOUTH MOHSTHUS:
Ciy4aiiHasi BeJIMYMHA, 3HAYe-
HUE CIIy4allHOW BEJIMYMHBI,
pacrpezeneHue Bepo-
ATHOCTEMN.
H3yuath n 00cyxaarb
MIPUMEPBI TUCKPETHBIX U He-
MIPEPHIBHBIX CIIYYAHBIX
BEJMYHH (POCT, BEC YEJIO BEKa,

YHCIIEHHOCTb HACEJIECHNUs,
JIpyrue U3MEHUYHUBBIC
BEJINYMHBI,
paccMaTpHuBaBIIUECs B Kypce
CTaTUCTUKH ), MOJICIIbHBIX
CIIy4allHbIX BEJIMYUH, CBSI-
3aHHBIX CO CIy4YalHBIMU
onbITamMu (OpOCaHUE MOHETHI,
UTPATIBHON KOCTH, CO
CIIy4aiiHBIM BBIOOPOM H T. H.).
OcBauBaTh NOHATHS:
MaTeMaTUYeCKOe 0KHUJIaHHE

Maremaruka.
BepostHocTh 1
CTaTHUCTHKA, 9
knacc, DI'AOY
JIIO «Axagemust
MuHnpocBenieHus
Poccuny»

CIIy4ailiHOM BEJIMYUHBI KaK




O6001eHne,

O0cy:K1aTh 3aKOH OOJBIINX

YCTOI\/'I'-II/IBOCTI/I B U3BMCHYMBBIX

0O0JIBIINX YKCeN B IPUPOJE U B

TEOPETHYECKOE CpeHEe
3Ha4Y€HUE, TUCTIEPCUS
CIIy4aiiHOM BEJIMYUHBI KaK
aHaJIOT AUCTIEPCUU YUCIOBOTO
Habopa.
Pemarte 3agaum na
BBIYHCIICHHE
MaTeMaTUYeCKOro OXKUIAHUS
U IUCIEPCUU JUCKPETHOMN
CIIy4ailHOM BEJIMYMHBI 110
3a/IaHHOMY PACTIPEICIICHUIO, B
TOM YHCJIE 3a/1a4, CBA3aHHBIX
CO CTPaxOBaHUEM U JIOTE-
pesMU.
3HAKOMUTBCSH C
MaTEMaTUYECKUM OKUJAaHUEM
U JUCIIEPCHEN HEKOTOPBIX
pacrpeieseHHii, B TOM YUCIIe
pacrpeeneHus Ciry4ainHou
BEIIMYMHBI «YHCIIO YCIIEXOB)» B
cepuu ucnblTanuii bepuymiu.
H3yuarh yacToTy COOBITHS B
MOBTOPSIFOLIUXCS CITyYalHBIX
OMBITAaX KaK CIy4ailHYIO
BEIINYUHY.
3HAKOMHUTBCS C 3aKOHOM
Oonb1KX yncen (B popme
bepnymnn): npu 6onp11oM
YHCJI€ OMBITOB YaCcTOTa
COOBITHS OMH3KA K €ro
BEPOSITHOCTH.
PemaTtn 3agaum Ha
M3MEPEHHE BEPOSATHOCTEHN C
TTOMOIIIBIO YaCTOT.
OO0cy:xk1aTh pOJIb 3aKOHA
OoJBIIUX YKces B 000CHO-
BAaHUH YaCTOTHOTO METO/1a

U3MEpPEHUS BEPOSTHOCTEN.

YHUCCII KaK IMPOSBJICHUC
CTAaTUCTUYCCKOM

ABJICHUSAX, POJIb 3aKOHA

JKHU3HHU YCJIOBCKaA

KOHTpPOJb (10 1)

IIpencrasnenue

HOBTOpHTb HU3YUCHHOC U

Marematuka.

BBICTPAUBATDH CUCTEMY

BeposrHocTs u




nmauabix. Onuca- 3HAHUH. CTaTHUCTHKA, 9

TEJILHASI CTATUCTHKA. Pematn 3agauu Ha knacc, PI'AOY
BepositHoCTh MPEJICTABICHUE U OIUCAHUE IO «Axanemust
CIIy4aitHOTO JTaHHBIX. MuHnpocBemeHus
COOBITHSL. DIIEMEHTBI Pemats 3agaum Ha Poccuny»
KOMOHMHATOPUKH. HaXOK/JICHUE BEPOSITHOCTEN
Cinyyaiinble BeJu- COOBITHH, B TOM UHCTIE B
YUHBI U OMBITaX C PABHOBO3MOKHBIMU
pacrnpeneneHus 3J€MEHTapPHBIMU COOBITUSIMH,

BEPOSITHOCTEN OOBEAUHEHUS U
nepecevyeHus: COObITUH,
BBIYHCIIATH BEPOSATHOCTHU B
OTIBITaxX C CEPUSMHU CITydaii-
HBIX UCTIBITAHUN

YueOHO MeTOAMUYECKOE 00ecTeUueHne 06pa3OBaTean0r0 nmpouecca

Oo0s13aTe/ibHbIE MATEPHAJIBI /ISl YYCHUKA

1. Maremaruka. 5 knacc: yaeOHuk: B 2 yactsax/ H. 5. Bunenkun, B.1. Xoxos, A. C.
UYecnokos [u n1p.]. — Mocksa: [IpocBemnienue

2. Maremaruka. 6 xnacc: yaeOHuk: B 2 yactsax/ H. 5. Bunenkun, B.1. Xoxos, A. C.
UYecnokos [u n1p.]. — Mocksa: [IpocBenienue

3. Maremaruka. Anre6pa: 7 kiacc: 6a3oBblil ypoBeHb: yueOHuk/ 0. H. Makapsrues, H. I
Munnrok, K. U. HemkoB u apyrue; nox pea. C. A. Tensikoekoro. — AO «M3xarenbcTBo
«IIpocBemenne»

4. MaremaTuka. Anrebpa: 8 kinacc: 6a30Bbli ypoBeHb: yueOHUK/ FO. H. Makapsiues, H. I'.
Mungtok, K. 1. HemkoB u npyrue; noxg pea. C. A. Tensikosckoro. — AO «M3naTenbcTBo
«IIpocBenieHne

5. Maremaruka. Anredpa: 9 kiacc: 6a3oBbiit ypoBeHb: yueOnuk/ FO. H. Makaperues, H. T'.
Munntok, K. 1. HemkoB u npyrue; nog pea. C. A. Tenskosckoro. — AO «M3naTenbcTBo
«IIpocBemenne»

6. Maremartuka. ['eomeTpusi: 7-9¢ knacchl: 6a30Bblit ypoBeHb: yueOHuk/ JI. C. AtanacsH, B.
®. byrysos, C. b. Kagomues u ngpyrue. — AO «13natensctBo «IIpocBenienue»

7. Marematuka. BeposTHOCTB U cTaTuCTHKA: 7 — 9€ Kiacchl: 6a30BbIN YPOBEHb: YIEOHUK B 2
yacTsax/ U. P. Beicoukuit, U. B. fAmenko; mox pex. . B. Amenko. — AO «M3aatenbcTBo
«IIpocBenieHne

Hudposbie o0pazoBaTenbHbie pecypesl M pecypebl cetu MHTEPHET

1. Maremaruka, 5 kiacc, ®DI'AOY IO «Akagemuss MunnpocsenieHus: Poccumy»

2. Maremaruka, 6 kinacc, DI'AOY IO «Akagemus MunnpocsenieHusi Poccun»

3. lomamiHue 3aanusi. MareMaTuka. DJIeKTpOHHBIN 00pa3oBaTesbHbIN pecypey JlomalniHue
3amanusi. OCHOBHOE 001Iee oObpazoBanue. MaremaTtukay, 5-6 kinacc. AO «M31aTenbcTBO
«ITpocBenieHne»

4. Tpenaxep «Ob6nako 3Hanui» Matemaruka. 5 kiaace, OO0 «®Puzukon Jlad»

5. Tpenaxep «O6mako 3HaHMI» Maremaruka. 6 kinacc, OO0 «Duzukon Jladb»

6. Kypc ypokoB o marematuke, 5 kinacc, OOO «MTHTEPJIA»




7. Kypc BuneoypokoB o Mmarematuke, 6 kinacc, OOO «MMTHTEPJIA»

8. Martemaruka. Anrebpa, 7 kinacc, DI AOY IO «Axanemuss Munmnpocsemenust Poccum»

9. Maremaruka. Anredpa, 8 kinacc, DI'AOY AI10 «Axanemust Munnpocseuenus Poccuny»

10. MaTtematuka. Anreopa, 9 kinacc, DI'AOY IO «Axkanemus MuHNpoCBeIeHUS
Poccun»

11. Marematuka. BepostHocTh u cTatuctuka, 7 kiacc, DI'AOY II1O0 «Akanemust
Munnpocsenienust Poccun»

12. Marematuka. BepostHocTh u ctatuctuka, 8 kiacc, DI'AOY 10 «Akanemust
Munnpocsenienust Poccun»

13. MaTtematuka. BepositHocTb U cTaTtuctuka, 9 xkinacc, ®I'AOY AI1O «Akanemus
Munnpocseunienus Poccun»

14. Matematuka. ['eomerpus, 7 knacc, DI'AOY IO «Akanemuss MuHIpocBeleHUs
Poccun»

15. Marematuka. ['eometpus, 8 knacc, PI'AOY IO «Axkanemus MuUHIIPOCBELICHUS
Poccun»

16. Marematuka. ['eometpus, 9 knacc, PI'AOY IO «Akanemus MuHIpocBeIEHUs
Poccun»

17. Jomamnue 3aganusi. MatemaTtuka. DJIeKTPOHHBINA 00pa30BaTeIbHbINA pecype»
Homammaue 3amanus. OcHOBHOE oOmiee oOpa3zoBanue. Anredpa», 7-9 kiace. AO «M3naTenbeTBo
«IIpocsemenne»

18. Jomamnue 3axanus. MaTemaTuka. DIIeKTPOHHBIN 00pa30oBaTeIbHBIN pecype»
Homamraue 3ananus. OcHoBHOeE o61iee oOpa3oBanue. ['eomerpusi», 7-9 kiacc. AO «M3naTenbeTBO
«[IpocBemienue»

OdunuanbHabie caliThI

1. O¢dunnanbublil caiit MunuctepcTBa oOpa3zoBaHus U Hayku Poccuiickoit @enepanuu -
http://www.mon.gov.ru;

2. ®depepanbHebiii optan "Poccuiickoe odpazoanue" - http://www.edu.ru;

3. http://fipi.ru «DenepanbHBIA HHCTHTYT MTEArOTHYSCKUX H3MEPECHUI)

Indpossie o0pasoBaTenbHbIe pecypesl cetu MHTEpHET

1.Uudopmanmonnas cucrema "EnuHoe okHO JocTyma kK 00pa3oBaTeabHbIM pecypcam’ -
http://window.edu.ru;

2. Enunas xosnekuust udpoBbIx 00pa3oBaTenbHbIX pecypcos -http://school-
collection.edu.ru;

3. deaepanbHbIil IEHTP HHOOPMAITHOHHO-00pa30BaTeIbLHBIX pecypcoB -http://fcior.edu.ru.

4. DNEeKTpOHHBIN apXHUB HAYYHO — MMONYJIAPHBIX )KYPHAJIOB
http://library.controlchaostech.com/bel/

5. Criucok caiiToB, peKOMEHIOBAHHBIX ISl HCIIOJIB30BaHUs O0YJAOIIUMHCS 1
NpenoAaBaTeNsIMU ISl JOCTYTA K BBICOKOKauecTBeHHbIM DOP

http://www.mon.gov.ru/ - MunuctepctBo oOpazoBanus u Hayku Poccuiickoit deneparym

http://www.uznai-prezidenta.ru/ - {erckwuii caiit [Ipe3unenra Poccuiickoit @eneparuu

http://www.ege.edu.ru/ - TTopran unpopmarmonHoit mogepxkku EI'D

http://www.eidos.ru/olymp/ - Bcepoccuiickue TUCTaHIIMOHHBIE YBPUCTHUECKUE OJMMITHA/TBI

http://www.rusolymp.ru Beepoccuiickas onmummnuana nkoJbHUKOB

http://www.en.edu.ru - EctecTBeHHOHaY4YHBIIH 00pa30BaTEIbHBIN MTOPTAI



http://ege.edu.ru- ITopran uHpoOpMaMOHHOM MOAACPKKH EAMHOTO rocy1apcTBEHHOTO
IK3aMeHa

http://www.school.edu.ru - Poccuiickuii 001meo0pa3zoBaTenbHbIi MOPTaT

http://vschool.km.ru - Buptyanbnas mkona Kupuia u Medonus

www.school-collection.ru - Equnast kosuiekius nudpoBbix 00pa30BaTeIbHBIX PECYPCOB

http://www.edu.ru - deaepanbhbiii mopTan «Poccuiickoe 00pa3oBaHUEH

http://school-collection.edu.ru/collection/matematika/ — maTepuaisl o MaTeMaTHuKe B
Enunoi komieknuu nupoBbiXx 00pa3oBaTeIbHBIX PECYPCOB

http://www.uztest.ru — EI'D (OI'D) mo MaTeMaTHKe: IOArOTOBKA K TECTUPOBAHHIO

http://www.maht-on-line.com — 3anumarenbHas MaTeMaTHKa — IKOJIbHUKAM (OJIMMITHA/IBI,
UTPBI, KOHKYPCHI 10 MaTEMaTHKE)

http://www.mathkang.ru — mexyHapoiHbiii MaTeMaTH4ecKuii KOHKYpc «KeHrypy»

http://http://ege2011.mi00.ru — MOCKOBCKHIT HHCTUTYT OTKPBITOrO 0Opa30BaHMs, CUCTEMA
Cratl'pan



