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IlosicHuTeILHAS 3aMUCKA

OO0masi xapakTepuCTHKA Y4eOHOI0 MpeAMeTa «MaTeMaTHKa». 5 — 9 kiaccsl

Pabouas mporpamMma mo maTemaTtHke i oOydarommxcst 5—9 kimaccoB pa3paboTaHa Ha
ocHoBe DeepanbHOrO TrOCYIapCTBEHHOIO 00pa30BaTEIbHOIO CTaHIapTa OCHOBHOIO 0O0Iero
oOpa3oBaHusi ¢ Yy4E€TOM U COBPEMEHHBIX MHPOBBIX TpeOOBaHUH, TMPEHBSIBISEMBIX K
MaTeMaTHYeCKOMY 00pa30BaHUIO, M TPAIUIMNA POCCHIICKOTO 00pa30BaHMs, KOTOPHIE 00€CIEUNBAIOT
OBJIQJICHUE KIIOUYEBBIMU KOMIICTEHIIUSIMH, COCTABISIOIIMMH OCHOBY Ui  HENPEPHIBHOTO
o0pa3oBaHusi M CaMOpPa3BUTHA, a TaKXKE MEIOCTHOCTh OOIIEKYIbTYPHOIO, JUYHOCTHOTO U
MO3HABATEHHOTO pa3BUTUs oOyuaromuxcsi. B paGodeil mporpamMme ydTeHBI WUIEH U TOJIOKEHUS
Konnenmmu pa3Butus maremaruaeckoro oopaszoBanus B Poccuiickoit deneparun.

B snoxy nugposoii TpanchopManuu Bcex cep 4enoBeUecKon AEsITENbHOCTH HEBO3MOKHO
cTaTh 00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 6a30BOil MaTeMaTUUYECKON MOATOTOBKU. YIKE B
IIKOJIE MAaTeMaTUKa CIY)KUT OTMOPHBIM MPEAMETOM Il U3YUYEHUS CMEXHBIX AUCIUIUIMH, a TOCIe
IIKOJIbI pealbHOM HEOOXOAMMOCTBIO CTAaHOBUTCA HEIMpephIBHOE oOOpa3oBaHHe, 4YTO Tpelyer
TTOJTHOIIEHHOW 0a30BO# 00111€00pa30BaTEIHLHON MOATOTOBKH, B TOM YHCIIE U MaTeMaTHYeCKOU. ITO
0O0YCJIOBJICHO TE€M, YTO B HAIllM JTHU PACTET YMCIIO MPOQECCHil, CBSI3aHHBIX C HEMOCPEICTBEHHBIM
MIPUMEHEHHEM MAaTeMaTUKH: U B cepe SIKOHOMUKH, U B OM3HECE, U B TEXHOJOTUUYECKUX 0OJIACTAX, U
JTake B TyMaHHUTapHBIX cdepax. Takum oOpa3oM, Kpyr IMKOJBLHUKOB, JJISI KOTOPBIX MaTeMaTHKa
MOXET CTaTh 3HAYUMBIM TIPEIMETOM, PACIIIAPSIETCSI.

[IpakTHyeckas Moje3HOCTh MaTEMAaTHKU OOYyCJIOBIIEHA TeM, YTO €€ MPEIMETOM SIBISIOTCS
(dyHIaMeHTalbHbIE CTPYKTYPbl HAILErO0 MHUpA: MPOCTPAHCTBEHHBIE (OPMBI U KOJIWYECTBEHHBIE
OTHOILIEHHUS OT MPOCTEUINX, YCBAUBAEMBIX B HEMIOCPEACTBEHHOM OIIBITE, JI0 JI0CTATOYHO CIJIOKHBIX,
HEOOXOIMMBIX JJISi Pa3BUTHUSL HAyYHBIX U MPHUKIAAHBIX UIei. be3 KOHKpEeTHBIX MaTeMaTHYecKHX
3HaHUH 3aTPYJHEHO MOHUMAHUE MPUHIIMIIOB YCTPOMCTBA U UCIIOJIb30BaHUSI COBPEMEHHON TEXHUKH,
BOCIIPUATHE W MHTEPHpETalusi pa3HOOOpa3HOM COIMATBHOM, IKOHOMUYECKOW, MOJUTHUECKOMN
uHpopmanuu, ManodPpPeKTUBHA NOBCEIHEBHAS IPAKTUYECKAs AeATeIbHOCTh. KaXk0My uenoBexy B
CBOEH ’KM3HU MPUXOAUTCS BBINOIHATh PACUETHI U COCTABIIATH AJITOPUTMBI, HAXOJUTh U IPUMEHSATH
(dbopMyIibl, BIAJETh MPAKTUYECKUMU MPUEMAMU T€OMETPUUECKUX U3MEPEHUM U MO CTPOCHUM, YUTATh
nH(pOpMaLIKIO, TPEACTABICHHYI0 B BHUAE TaONul], JuarpaMM U TpaduKOB, KHUTb B YCIOBUAX
HEONPEeeIEHHOCTH U TIOHUMATh BEPOATHOCTHBIN XapaKTep CllydalHbIX COOBITHIA.

OpHOBpeMEHHO ¢ paciipeHueM chep IpUMeHeHUs MaTeMaTUKU B COBPEMEHHOM 00I11eCcTBe
Bc€ Oosiee BaKHBIM CTAHOBUTCS MaTeMAaTHUECKUW CTUIb MBIIUICHUS, TMPOSBISIONIMICS B
ONpe/IeIEHHBIX YMCTBEHHBIX HaBbIKaX. B mpolecce M3ydyeHHs: MaTeMaTUKU B apCeHall MPUEMOB U
METO/IOB MBIIUICHUSI YEJIOBEKa E€CTECTBEHHBIM O00pa3oM BKIIOYAIOTCS HMHIYKIHUS M JIEAYKLHUS,
0000IIeHNe ¥ KOHKpETHU3alMs, aHajlhu3 U CHHTe3, KiIaccu(uKalusg | CcHCTeMaTH3alus,
abctparupoBanne u aHanorus. OOBEKTHl MaTeMaTHUECKUX YMO3AKIIOUEHUH, TpaBuUia HX
KOHCTPYHPOBAHHUSI PACKPBHIBAIOT MEXaHH3M JIOTMYECKUX IMOCTPOCHHI, CIOCOOCTBYIOT BBIpAOOTKE
yMeHUsT (QOpMyIUpOBaTh, OOOCHOBHIBATH U JOKA3bIBaTh CYXACHHUS, TEM CaMbIM pPa3BUBAIOT
JIOTUYECKOe MbIIUIeHHe. Beaymias posib MNpPUHAANEKHUT MareMaTHke U B (HOPMHUPOBAHHUH
AITOPUTMUYECKON KOMIIOHEHTHI MBIILJICHUS U BOCOIUTAHUNA YMEHUHN IeWCTBOBATH 0 33JaHHBIM aJl-
rOpUTMAaM, COBEPIIEHCTBOBATh U3BECTHBIE U KOHCTPYMPOBATh HOBBIE. B mpoliecce pemenus 3anayd
— OCHOBOU yueOHOU JeATeIbHOCTH Ha ypOKaX MaTeMAaTUKH — PAa3BUBAIOTCS TaKKe TBOPUYECKAs U
MIPUKJIAJIHASE CTOPOHBI MBILIICHUSI.

OOyuenne wmaTemMaTHKe Ja€T BO3MOXHOCTh pa3BUBaTh y OOYYAIOUIMXCS TOYHYIO,



panMoHaNbHYI0 U WH(POPMATHBHYIO pe4b, YMEHHE OTOMpaTh HamboJiee MOJXOMAIINE SI3BIKOBBIE,
CHUMBOJIMUECKHE, TpaQHuuecKhue CpeAcTBa JUIS BBIPAKEHHUS CYXKICHHH ¥ HarjsIHOTO MX
IIPE/ICTaBICHHUS.

Heo0xoauMbIM KOMIIOHEHTOM OOIIEH KyIbTyphl B COBPEMEHHOM TOJKOBAHUU SIBIISETCS
oOmiee 3HAKOMCTBO C METOJAaMHU TO3HAHUS JCHCTBUTEIBHOCTH, MPEICTABICHHE O IpPEAMETe H
METO0/IaX MAaTeMaTUKU, UX OTJIMYMH OT METOJOB JPYrUX €CTECTBEHHBIX U I'yMaHUTAapHBIX HAYK, 00
0COOEHHOCTSIX NMPUMEHEHUS MATeMAaTHKH IS PElICHUS HAyYHBIX W MPHUKIAAHBIX 33a7ad. Takum
o0pa3oMm, MaTeMaTHYecKoe 00pa3oBaHHE BHOCHT CBOW BKJIaA B (hOpMHUpPOBAHHME OOILIECH KyIbTYpHI
YeJloBeKa.

N3ydyeHne MaTeMaTHKU TakkKe CIIOCOOCTBYET ICTETUYECKOMY BOCITUTAHUIO YEJIOBEKa,
MMOHUMAaHHIO KPacoOThl U U3SIIECTBAa MaTEMaTUUECKUX PACCYKIEHUH, BOCTIPUATHIO T€OMETPUUYECKIX
(hopM, YCBOEHUIO UJIE CUMMETPHH.

esan u ocobeHHOCTH U3YyUYeHHs Y4eOHOT0 MpeAMeTa «kMaTeMaTHKa». 5-9 Kiacchl

[IproputeTHbIME LIENAMU O0yUEHHS] MaTeMaTHKe B 5—9 Kiaccax sIBISIFOTCS:

o dbopMupoBaHHE IEHTPAJIbHBIX MaTEMaTHUYECKUX MOHATHH (YMCIO0, BEIWYHHA,
reoMerpuueckas  ¢urypa, IepeMeHHas, BEpOSTHOCTh,  (yHKIMSA),  oOecrneuynBaromnx
MIPEEeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MaTEMaTHYECKOTr0 00pa3oBaHus 00y4aroIIuXCs;

o noJiBeJicHne OOy4aroluxcs Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAaHUIO
B3aMMOCBSI3M MaTeMAaTUKH U OKPYXKAIOIEro MHpa, MOHUMaHHE MaTeMaTHUKW KaK 4YacTH oOIein
KYJIbTYpPbI YEJIOBEUECTBA;

J pa3sBUTHE MHTEJUIEKTYyallbHBIX M TBOPYECKUX cHocoOHocTell oOyuwarommxcs,
MI03HABATEIbHON aKTUBHOCTH, UCCIIEA0BATEILCKUX YMEHHUM, KPUTUYHOCTH MBIIIIEHUS, HHTEpeca K
U3YyYEHHUIO MaTeMaTHKH;

J ¢opmupoBaHue  (PYHKIMOHATBHOM  MaTeMaTHMYECKOW I'pPAaMOTHOCTU:  yMEHMS
pacro3HaBaTh MPOSIBICHUS MATEMaTHUECKUX MOHITHH, 00bEKTOB M 3aKOHOMEPHOCTEH B peaIbHbBIX
KU3HEHHBIX CUTYalMsIX U IPU U3YYEHUU JPYTUX YYEOHBIX MPEIMETOB, IIPOSIBICHUS 3aBUCUMOCTEH
U 3aKOHOMEpHOCTEH, (GopMyaupoBaThb UX Ha SI3bIKE MAaTeMaTHKH M CO3/1aBaTh MaTeMaTHYeCKUe
MOJIeNM, IPUMEHATh OCBOCHHBIM MaTeMaTHMUYeCKMH ammapar Juisl  peLleHdus IMPaKTHKO-
OPUEHTUPOBAHHBIX 33J]a4, UHTEPIIPETUPOBATh U OLIEHUBATH [10JyUEHHbIE PE3YIIbTaThI.

OCHOBHBIE JIMHUM COJEPKAHUS Kypca MaTeMaTHKU B 5—9 kiiaccax: «Hucna v BBIYUCICHUSD,
«Anredpa» («Anredpanyeckie BbIpaKeHUs», «YpaBHEHHs U HEPABEHCTBA), «DyHKuUN», «I'eome-
Tpus» («I'eomerpuueckue (GUIypbl M UX CBOWCTBa», «l/3MepeHHe IeOMETPUYECKUX BEIUUYHHY),
«BeposTHOCT U cTaTUCTHKaY». JlaHHbIE JIMHUN Pa3BUBAIOTCS MapaJlUIeIbHO, KaK/ast B COOTBETCTBUU
C COOCTBEHHOW JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJHAa OT JpPYroi, a B TECHOM KOHTaKTe M
B3auMojeicTBUU. Kpome 3TOro, ux oOBEIUHSET JOruyeckas COCTaBIIAIOLIAs, TPATULMOHHO
IpUCylIasi MaTeMaTHKe U MPOHU3bIBAIOIAs BCE MAaTEMAaTHUYECKUE KYPChI U COJIepKaTeIbHbIE JIMHUU.
CoopmynupoBanHoe B denepalbHOM rocyIapCTBEHHOM 00pa30BaTEIbHOM CTaHIApTe OCHOBHOI'O
oOmiero o6pazoBaHus TpeOOBaHUE «YMETh ONEPUPOBATh MOHATHAMMU: OIpeJesIeHUe, akCHOMa, TeO-
pema, J10Ka3aTelbCTBO; YMEHUE PACIIO3HABATH MCTUHHBIE M JIOKHBIE BBICKA3bIBaHMsI, NPUBOAUTH
IIPUMEPBI U KOHTPIIPUMEPHI, CTPOUTH BBICKA3bIBaHMS M OTPULIAHUS BBICKA3bIBAaHUI» OTHOCHUTCS KO
BCEM KypcaMm, a (pOPMHUPOBAHHUE JIOTHYECKUX YMEHHMH pacripeaessieTcsi o BCeM rojam oOydeHus Ha
YPOBHE OCHOBHOro ob6mero oOpasoBanus. CopepxkaHue 00pa3oBaHUs, COOTBETCTBYIOIIEE
MIPEIMETHBIM Pe3yJbTaTaM OCBOEHUS paboyeil mporpaMMbl, pacipeaeéHHBIM M0 rojlaM 00y4eHus,
CTPYKTYpPUPOBAHO TakuM 00pa3oM, 4ToObl KO BCEM OCHOBHBIM, NPHUHIMIHAIBHBIM BOIPOCAM
oOyyaronuecst oOpaliaauch HEOJAHOKPATHO, YTOObI OBJIAJEHUE MATEMAaTHUYECKUMH MOHATHIMU U



HaBBIKAMHU OCYIIECTBISIIOCH IMOCJIEIOBATEILHO M TOCTYNATEeNIbHO, C COOJIFOJICHUEM MPHUHIIUIA
MIPEEMCTBCHHOCTH, a HOBBIE 3HAHHWS BKJIIOYAINCh B OOINIyI0 CHUCTEMY MaTEeMaTHYECKUX
MIPEJICTaBICHHUIA 00YYArOIIUXCS, PACIIUPSIS U yIIIyOJisist €€, 00pa3ys IPOYHbIC MHOKECTBCHHBIE CBSI3H.

Mecto yqeﬁﬂoro npeamMera «MarTeMaTuKa» Ha 0a3oBOM YPOBHE B y‘leﬁHOM IJIaHe

B cootBerctBum ¢ ®enepasbHBIM TOCYAApPCTBEHHBIM OOpPa30BaTENbHBIM CTaHIAPTOM
OCHOBHOTO 00IIero 00pa3oBaHUs MaTeMaTHKa SIBISIETCS OO0sM3aTEIBHBIM IMPEIMETOM Ha JaHHOM
ypoBHEe o0pa3zoBanus. B 5—9 knaccax yueOHbIi mpenmer «MareMaTtuka» TpaJuluOHHO U3y4aeTcs
B paMKax CJIEJYIOIUX y4eOHbIX KypcoB: B 5—6 kiaccax — Kypca «Matemarukay, B 7—9 kiaccax
— KypcoB «Aunre0Opay» (BKIIOYast SJIEMEHTHI CTATUCTHKH U TEOPUH BEpOSITHOCTEN) U« 'eomeTpusi».
Hacrosieit mporpaMMoii BBOAUTCS CAMOCTOSATEIbHBIN yueOHbIN Kypc «BeposiTHOCTh U CTaTUCTHKA.

Hacrosmelt nporpaMmoii npeaycMaTpuBaeTcsl BbIJENIEHUE B yUEOHOM IJIaHE HA U3Y4EHHE
MaTEeMaTHKH B 5S—O6 Kilaccax 5 yueOHBIX YaCOB B HEJIENIO B TEUCHUE KaXKOTO To/1a OOyueHus, B 7—
9 knaccax 6 ydeOHBIX YaCOB B HEJIEIIO B TEUCHHE KaXKI0TO ro1a o0ydeHus, Bcero 952 y4eOHbIX yaca.

Temartnueckoe rmIaHMpoBaHUe y4eOHBIX KypCOB U pEKOMEHAYEMOE pacrpeiesieHue yueOHOoro
BPEMEHH TSI M3YUEHUSI OTICIBHBIX TEM, ITPEUI0KEHHBIC B HACTOSIIIEH IporpaMMe, HaI0 paccMaTpu-
BaTh KaK NPHUMEPHBIE OPUEHTHPHI B IOMOIIb COCTABHUTENIO aBTOPCKOHM paboueil mporpamMmbl U
MPEXIe BCETO YUYUTENI0. ABTOp MPOTpaMMBI BIIPaBe YBEIHYUTHh WJIM YMEHBIIUTH MPEUIOKEHHOE
YHCIIO Y4EOHBIX YacOB Ha TeMy, YTOObI yrIyOUThCS B TEMaTHKy, Oojee 3alMHTEPECOBABIIYIO
YUEHHWKOB, VI HANPAaBUTh YCWJIHS HA MPEOJOJICHUE 3aTpynHeHHH. JIomyCcTHMO Takke JIOKaJbHOe
nepepacrnpe/iesieHue 1 epecTaHoBKa AJIEMEHTOB COJepKaHHsl BHYTPHU JaHHOTO Kiacca. KonmdyecTBo
MIPOBEPOUYHBIX pabOT (TeMaTUYeCKUH U HWTOTOBBIM KOHTPOJIb KauyecTBa YCBOEHHSA Y4eOHOTO
Marepuaia) U X THM (CaMOCTOSITEIbHBIC U KOHTPOJIbHBIE PA0OTHI, TECTHI) OCTAIOTCSI HA YCMOTPEHHUE
yuutens. Takke yduTeab BIPaBe YBEJIUYUTh UM YMEHBIIUTD YUCIIO Y4eOHBIX YaCOB, OTBEIEHHBIX B
paboueli mporpamMmme Ha 0O0O0OIICHHE, TMOBTOPEHHE, CHCTEMATH3allMI0 3HAHWUNA OOYJaronIuXxcs.
EauHCTBeHHBIM, HO MPUHLIMIIMAIBLHO BaXKHBIM KPUTEPHEM, SIBISETCA JIOCTHKEHHE PEe3ylbTaTOB
oOyueHus1, yKa3aHHBIX B HACTOSIIEH ITporpaMMme.

IInanupyemMble pe3yJbTaThl 0CBOEHHS Y4eOHOI0 MpeIMeTa «KMaTeMATHKA» HA YPOBHE
OCHOBHOI'0 00111er0 00pa30BaHus

OcBoeHue y‘IC6HOFO npeamMeTa «Maremartuka» JOJIDKHO obecneynBaTh JOCTHXXCHHEC Ha
YPOBHE OCHOBHOI'O O6IJ_I€FO O6pa3OBaHI/I$I CIICAYIOIUX JIMYHOCTHBIX, MCTAIIPEAMCTHBIX U
IpCaAMCTHBIX O6pa3OBaTeJ'ILHLIX PE3YyIbTAaTOB

JIMUHOCTHBIE pe3ybTaThbl

JIndyHOCTHBIC pe3yiibTaTbl OCBOCHHSA IIPOI'PAMMbI yqe6Horo npeameTa «MartemMmaTuka»
XapaKTCPU3YIOTCA:

Hampuomuuecxoe eocnumanue.;

MPOSABJICHUCM MHTCPECA K ITPOLIJIOMY U HACTOAIIEMY pOCCHfICKOfI MaT€MaTUuKu, ICHHOCTHBIM
OTHOIICHHUEM K JOCTHXXCHHAM pOCCHﬁCKHX MAaTEMAaTHUKOB 1 pOCCHﬁCKOﬁ MaTeMaTHYeCKOM IIKOJIBI, K
HCIIOJIb30BAHUIO 3TUX JOCTHKEHUN B APYrux HayKax U NpUKIaaHbIX C(l)ean.

I'pasicoanckoe u Oyxo6no-npascmeennoe 60CRUmManue:

TOTOBHOCTBIO K BBITIOJHEHUIO O0O0sS3aHHOCTEH TpakJaHWHA W pealu3allid ero Impas,
MPEJCTaBICHUEM O MaTEMATUYECKUX OCHOBAX (PYHKIIMOHMPOBAHUS PA3IUUHBIX CTPYKTYD, SBICHUH,
IpoIelyp TPa)kKAAaHCKOTO oOmiecTBa (BBIOOPHI, OMPOCHI M Ip.); TOTOBHOCTHIO K OOCYXKJIECHHIO
TUYECKHX MPOOJIEeM, CBA3aHHBIX C MPAKTUYECKUM MPUMEHEHUEM JAOCTHKEHUNA HayKH, OCO3HAHUEM



Ba)KHOCTHU MOPAJIbHO-3THUYCCKUX NPUHIUIIOB B ACATCIBbHOCTH y‘-IéHOI‘O.

Tpyooeoe éocnumanue:

YCTAHOBKOM HA AaKTMBHOE YYacCTHME€ B PELICHUM IIPAKTUYECKHUX 3a/a4 MaTeMaTHYECKOU
HANpPaBJICHHOCTH, OCO3HAHMEM BaXXHOCTH MaTEeMaTHYECKOTO OOpa3oBaHUsS Ha MPOTKEHUHM BCEU
KU3HU JJIsl YCTICITHOW MPO(ECCHOHAIBHON JIESTEIbHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHIA;
OCO3HAHHBIM BBIOOPOM U MOCTPOCHUEM MHAMBHYyAJIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX
IUIAHOB € YYETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

Acmemuueckoe 6ocnumanue:

CIOCOOHOCTBIO K OSMOIMOHAIIBHOMY M O3CTETUYECKOMY BOCIPHUATHIO MaTEMaTHUYECKUX
00BEKTOB, 3314, PEUICHUH, pacCyKACHUN; YMEHHUIO BUJETh MaTeMaTH4YECKHE 3aKOHOMEPHOCTH B
HCKYCCTBE.

Ilennocmu nayunozo noznanus:

OpUEHTAlle B JESITEIbHOCTH Ha COBPEMEHHYIO CHUCTEMY HayudHbBIX INpEACTaBIE€HUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UEJOBEKa, MPUPOJAbl U 0OIIecTBa, IOHWMaHUEM
MaTeMaTHYeCKON HayKH Kak cepbl YeT0OBEUECKOM eATENIbHOCTH, 3TAIOB €€ Pa3BUTHS U 3HAUUMOCTHU
JUISL Pa3BUTHS IUBWIIM3ALUU; OBJIAJICHUEM SI3BIKOM MATEMATHKU U MaTEMaTUYECKON KyJIbTypOH Kak
CPEICTBOM IIO3HAHUS MHUpPA; OBJIAJICHUEM MPOCTEUINMMHM HaBBIKAMHU  HMCCIIEI0BATEIbCKOM
NEeSATENBHOCTH.

QDu3uueckoe eocnumanue, Gopmuposanue Kyabmypvl 300p08bsi U IMOUUOHATLHO20
onazononyuus:

TOTOBHOCTBIO MTPUMEHSTh MaTeMaTUYECKUE 3HAHUsI B MHTEpEcax CBOETO 3/I0POBbs, BEICHUS
3I0pPOBOTO 00pa3za >KM3HU (3A0pOBOE NMUTAHHUE, COATIAHCUPOBAHHBIA PEKUM 3aHATHH W OTABIXA,
perynsipHas ¢u3nuecKass aKTUBHOCTB); C(OPMHUPOBAHHOCTBHIO HaBbIKa PEQIICKCHUHU, MPU3ZHAHUEM
CBOETo MpaBa Ha OUIMOKY M TaKOTO e MpaBa APYroro 4eaoBeKa.

IKonozuueckoe eocnumanue:

OpUEHTaIlel Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HAHUU A peuieHus 3ajJad B objacTtu
COXPAaHHOCTH OKpYXKalouleil cpefpl, IJIaHUPOBAaHUS IOCTYIIKOB M OLEHKA HX BO3MOXHBIX
MOCJIEJICTBUIM Uil OKpY)KAloIIed Cpeabl; OCO3HAHMEM TIJI00AJBHOIO XapakTepa HKOJIOTHYECKUX
npo0sieM U myTeil uX peieHusl.

Jluunocmuvle peszynvmamel, odecneuugaroujue AOANMAYUI0 00yUAIOUIE20CA K U3-
MEHAIOUWUMCA YCTIOGUAM COUUATLHOUL U RPUPOOHOIL CPeObL:

TOTOBHOCTBIO K JCUCTBUSIM B YCJIOBMSX HEONPEAEIEHHOCTH, MOBBILICHHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPaKTHYECKYIO JeSATeIbHOCTb, B TOM YHCIIE YMEHHE YUYUThCSA Y APYTHX
Jro/iel, IproOpeTaTh B COBMECTHON JIESTEIbHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHLIMH U3 OTIbITA
ApYrux,

HE00X0IMMOCTBIO B ()OPMHPOBAHUU HOBBIX 3HAHHUI, B TOM 4ucie (OpMyIUpOBaTh HJIEH,
MOHATHUS, TUIIOTE3bl 00 OOBEKTaX M SBJICHUSAX, B TOM YHCIIE paHee HE H3BECTHBIX, OCO3HABATh
neGuIuTH COOCTBEHHBIX 3HAHUN M KOMIETEHTHOCTEH, INTAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYAIIUIO
KaK BBI30B, TPEOYIOIIHNI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PEILICHHS U ACHCTBUS,
(dbopMynUpOBaTh U OLIEHUBATH PUCKHU U MOCIEACTBUS, (OPMUPOBATH OMBIT

MeranpeaMeTHbIe pe3yabTaThl
MertanpeaqMeTHbIe pe3yabTaTbl OCBOSHHsI MPOTrpaMMBbl yueOHOTO Impeamera «MaremaTukay



XapaKTePU3YIOTCS OBIIQJICHUEM  VHUBEPCATbHbIMU nosnasamenbHoviMuU oeticmeusmu,
VHUBEPCANbHLIMU ~ KOMMYHUKAMUGHBIMU  OCUICMBUAMU U  YHUBEPCATbHOIMU  PeZyIAMUGHbIMU
0eticmeuUsMU.

1) Vuueepcanvuvie noznasamenwvHuvle Oeticmgus obecneuusarom Gopmuposarue 06A308bix
KOZHUMUBHBIX NPOYECcco8 00yuaruuxcs (oceoenue memooos NOHAHUSL OKPYIHCAIoue2o0 Mupa, npu-
MeHeHUe T02UYEeCKUX, UCCIe008ameNbCKUX Onepayull, ymeHutl pabomams ¢ ungopmayuetr).

ba3oBble Jornveckue aelicTBUS:

° BBIABJIATH U XapaKTCPU30BaATh CYIICCTBCHHBIC IPU3HAKW MATCMATHYCCKUX 06"I)CKTOB,
MOHATUH, OTHOIICHUH MEXIY MOHATHAME; (POPMYITUPOBATH ONPEACICHHS TOHITUN; yCTAHABIUBATD
CYIIECTBEHHBI MPU3HAK KJIACCU(PUKALMU, OCHOBAaHUS Al 00OOIIEHUS M CPaBHEHMsS, KPUTEPUU
MIPOBOJIMMOTO aHAITN3a;

° BOCIIPUHUMATh, (pOPMYIHPOBaTh U MPEOOPa30BLIBAThH CYXKACHUS: YTBEPAUTEIbHBIE U
OTPULATCIIBHBIC, CIMHUYHBIC, YaCTHBIC U O6HII/IG; YCJIOBHBIC;

o BBIABJIATH MAaTCMAaTUYCCKHUE 3aKOHOMCPHOCTHU, B3aMMOCBA3UM W TIPOTUBOPCYHA B
CbaKTaX, JaHHBIX, Ha6J'IIOI[eHI/I$IX U YTBCPXKACHUAX, IMpeaIaratTb KPHUTCPUHU [JId BBIABJICHUS
3aKOHOMEPHOCTEN U MTPOTUBOPEUUI;

° ACaTh BBIBOJbI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, ACAYKTUBHBIX U WHAYKTHBHBIX
YMO3aKIIOYCHNH, YMO3AKITIOUSHUI TI0 aHAJIOTUH;

o pa3duparb JIOKa3aTeIbCTBA MAaTEMAaTUYECKUX YTBEp)KIEHHWH (MpsiMble W OT
MIPOTUBHOTO), MPOBOJUTH CAMOCTOSTENHLHO HECJIOXKHBIE JI0KA3aTeNbCTBA MaTeMaTHYeCKUX (DaKkToB,
BBICTPANBATh apryMEHTAIUIO, IPUBOJUTH IPUMEPHI U KOHTPIIPUMEPHI; 000CHOBBIBATh COOCTBEHHBIE
paccyXJIeHus;

. BBIOMpATh CMOCOO perieHus ydeOHOW 3amaun (CpaBHUBATh HECKOJIBKO BapHAHTOB
pelieHus, BbIoUpaTh HanboJee MOIXOISAMINN ¢ YIETOM CaMOCTOSITENILHO BbIJCIEHHBIX KPUTEPHUEB).

Ba3oBble nccienoBarebCcKHe NeliCTBHA:

o WCIIOJIb30BaTh  BONPOCHI  KAaK  MCCIENOBATENbCKUM  HMHCTPYMEHT  I[O3HAHUS;
dbopMynupoBaTh  BOIPOCHL, (PUKCHUpPYIOIIME MPOTUBOpPEYHE, MpPOoOJieMy, CaMOCTOSATEIbHO
yCTaHaBIMBAaTh MCKOMOE U JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATH CBOIO MO3HIIMIO,
MHEHUE;

° MIPOBOJIUTH 10 CAMOCTOSITEJIbHO COCTABICHHOMY IUIAHY HECIIOKHBIM SKCIEPUMEHT,
HEOOJIBIIIOE HCCIICIOBAHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa,
3aBHCUMOCTEH 00BEKTOB MEX]y COOOI;

° CaMOCTOSITEIBHO ~ (POPMYJTUpPOBaTh OOOOIIEHUS H  BBIBOJBI [0  pPe3yJIbTaTam
MPOBEAEHHOTO HAOIIIOJICHNUSI, UCCIICIOBAHMSI, OIICHUBATh JOCTOBEPHOCTD MOJYYCHHBIX PE3YJIbTATOB,
BBIBOJIOB M 000OIIIEHHI;

° MPOTHO3UPOBATh  BO3MOXKHOE  pa3BUTHE TIpollecca, a TakkKe BBIJIBUTATh
MIPEIMOJIOKEHHSI O €T0 PA3BUTHH B HOBBIX YCIIOBHUSX.

Padora ¢ undopmanueii:

o BBISIBJIATh HEAOCTATOUHOCTh U M30BITOYHOCTh MH(OPMAIIMH, JTAHHBIX, HEOOXOAUMBIX
JUIS PELIECHUS 3a/1a4H;

J BBIOMPATh, aHAM3UPOBAThH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMALIUIO
Pa3NUYHBIX BUJOB U (POPM MPEICTABICHHUS;

J BbIOMpaTh (opMy mpencTaBieHUs MHPOPMALUU U WILIIOCTPUPOBATH pEIIaeMble



3aJauu CXeMaMHu, IarpaMMaMu, HHOH rpaduKoil 1 uX KOMOWHAIMSMU;
. OILICHUBATh HAIEKHOCTh HH(POPMALIUU 110 KPUTEPHUSIM, MTPEUIOKESHHBIM YIUTEIIEM HITH
c(OPMYIIMPOBAHHBIM CAMOCTOSTEIBHO.

2) Vuueepcanvhvie KOMMYHUKAMUGHbIE Oelicmaus 00ecneuusaiom c@hopmupo8aHHoChb
COYUATILHBIX HABLIKOG 00YYAIOUJUXCAL.

OO0wmenmne:

o BOCIPUHHUMATH U (DOPMYITHPOBATH CY)KJICHHS B COOTBETCTBUU C YCIOBUSMH U EIISIMU
0OIIEeHUS; SICHO, TOYHO, TPAaMOTHO BBIPAXKaTh CBOIO TOUKY 3PEHUS B YCTHBIX U ITUCbMEHHBIX TEKCTAX,
JaBaTh MOSCHEHHUSI [0 X0y PEIICHUS 331a4H, KOMMEHTHPOBATH MOJyYCHHBIH PE3YIIbTaT;

o B X0/J1e 00CYKJICHHS 33/1aBaTh BOIIPOCHI IO CYIIIECTBY 00CYXKTaeMO TeMBI, TIPOOIEMBI,
pemaeMoi 3amadu, BBICKA3bIBAaTh HJIEH, HAIlCJIEHHBIE HAa TIOMCK PELICHHS; COTOCTABISTH CBOU
CYKIIEHHsI C CYXKJICHUSMHU JIPYTUX YYAaCTHHKOB JMANOra, OOHApYKHBATh pa3jMyhe U CXOJICTBO
TIO3UIIHIA; B KOPPEKTHOU (hopMe popMyTrpoBaTh pa3HOTIIACHS, CBOM BO3PAKEHHS,

o MPECTABIATH PE3YJIbTAThI PEIISHHs 3a]]a9H, SKCTIEPUMEHTA, MCCIIETOBAHMS, IPOCKTA;
CaMOCTOSITENIbHO BBIOMpaTh (pOpMaT BBICTYIIEHUSI ¢ YU4ETOM 3ajau MPEe3eHTAllMu U 0cOOeHHOCTEN

ayAUTOPHH.
Corpyanunuecrno:
° IIOHUMATh U HCIIOJIB30BAaTh MPEUMYIICCTBA KOM&H}IHOffI u I/IHZII/IBPI}IY&IILHOﬁ pa6OTBI

npu pCIICHUU y‘—Ie6HBIX MAaTeMaTUYCCKUX 3aaav; INPpUHUMATb LCJIb COBMECTHOU JACATCIIBHOCTH,
TUTAHUPOBATh OPraHM3AIMI0 COBMECTHOW pabOThI, pacrpenensTh BHAbI padoT, DOTOBapUBATHCS,
00CYX1aTh MPOIECC U Pe3yabTaT paboThl; 00001IaTh MHEHHS HECKOIBKUX JIFO/ICH;

. y4acTBOBaTh B TPYNHOBBIX (opmax paboTel (0OCykaeHHs, OOMEH MHEHHIMH,
MO3TOBBIC IITYPMBI U JIp.); BBIOJIHATH CBOIO 4acTh PabOThI M KOOPAWHHPOBATH CBOM JIEHCTBHS C
JIPYTrUMH YICHAMH KOMaH[Ibl; OIEHHBATh KA4eCTBO CBOETO BKJIA(a B OOIIMIA MPOTYKT 0 KPUTEPHSIM,
cOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOJCHCTBUSI.

3) Vuueepcanvnvie pezynamuensie Oelicmsus odecneyusarom opmuposanue CMulclo8bIX
VCMAHOBOK U HCUSHEHHBIX HABLIKOG TUYHOCTIUL.

Camoopranuszanmsi:

° CaMOCTOSITEIPHO COCTABJIATh IUIAH, aJTOPUTM peHIeHUs 3aaadd (WM ero 4acTh),
BBIOMpATh CHOCOO pElIeHUs ¢ y4ETOM HMMEIOIIUXCS PEecypcoB U COOCTBEHHBIX BO3MOKHOCTEH,
apryMeHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHH ¢ y4ETOM HOBOW MH(POpPMAIIH.

CaMOKOHTPOJIb:

o BJIaJIeTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJIS ITpoLecca U pe3ysibTaTa peleH s
MaTeMaTU4ECKOH 3a7auu;

. IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOT'YT BO3HUKHYTH IIPH PEILICHUM 3a/1a4l, BHOCUTD
KOPPEKTHBBI B IEATEIILHOCTh HA OCHOBE HOBBIX OOCTOATEILCTB, HAllIGHHBIX OLIMOOK, BBISBICHHBIX
TPYAHOCTEN;

. OILICHUBATh COOTBETCTBHE PE3YJIbTaTa ACSATEIbHOCTH IIOCTABIEHHOMN LIEJIU U YCIOBUSAM,
OOBSICHATh MPUYMHBI JOCTHXKEHHUS WJIM HEJOCTHKEHUS LIeIM, HaXOAUTh OLIMOKY, aBaTh OLIEHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTrHble pe3yJibTaThI
[IpenmeTHbIe pe3ysbTaThl OCBOSHHS padoyel MporpaMMbl 110 MaTeMaTHKe MPECTaBICHbI 110
rojam oOy4eHus B CIEAYIOLIUX pa3/iesiax IporpaMMbl B paMKax OTJENIbHBIX KYpCOB: B 5S—6 Kiaccax



— Kypca «Maremaruka», B 7—9 kinaccax — KypcoB «Anredpa», «['eomerpus», «BeposTHOCT U
CTaTUCTUKAY.

Pa3BuTHe 10rnueckux npeacTaBiIeHUil 1 HaBbIKOB JIOTHUECKOTO MBIIIIJIEHUS OCYIIECTBIISETCS
Ha MPOTSHKEHUM BCEX JIET OOydeHMs B OCHOBHOM WIKOJIE B paMKax BCEX HAa3BAaHHBIX KYpCOB.
[Ipenmnonaraercsi, 4YTO BBIITYCKHUK OCHOBHOM ILIKOJIBI CMOKET CTPOUTH BBICKA3bIBAHUS U OTPULIAHUS
BBICKa3bIBAHUM, pPACIIO3HABAaTh WCTUHHBIE U JIO)KHBIE BBICKA3bIBAaHUS, NPUBOJUTH IMPUMEPHI U
KOHTPIPUMEPDI, OBJAJCeT MOHATUSIMU: ONIPEJCIIEHUE, aKCHOMa, TEOpeMa, JI0Ka3aTeIbCTBO — MU
HAYYHUTCS MCIIOJIb30BATh UX MPH BHITIOJHEHUH YUeOHBIX U BHEYIEOHBIX 3a/1a4.

5-6 Kk1ace

Hean u3ydyenust yuedOHOro Kypca

[IproputeTHbIMU LIENAMU 00yUEHHS] MaTEMAaTHKE B 5—O6 Kiaccax sIBJISIFOTCS:

J MpoJIoJKeHHEe (OPMHUPOBAHHSA OCHOBHBIX MaTeMAaTUYECKUX TMOHSATUHM (4Yucio,
BEJIMYMHA, TeoMeTpuueckas (urypa), oOecrneuyuBarolUX MPEEMCTBEHHOCTh U IEPCHEKTUBHOCTD
MaTeMaTH4eCcKOro o0pa3oBaHuUs 00yJaroIIUXCs;

o pa3BUTHE MHTEIUIEKTYaIbHBIX W TBOPYECKHMX CHOCOOHOCTEH oOydwarommuxcs,
M03HABaTEIbHON aKTUBHOCTHU, UCCIIEIOBATENILCKUX YMEHHM, HHTEpeca K U3y4eHUIO MaTeMaTUKH;

o MoJBe/IeHNE OOYdJaloIMUXCsl Ha JOCTYIHOM JJIi HHMX YPOBHE K OCO3HAHHUIO
B3aMMOCBSI3U MaTEMAaTUKH U OKPY>KAIOILIEr0 MUPA;

o ¢dbopmupoBaHre  (YHKUMOHAIBHOM  MaTeMaTHYeCKONM TIpaMOTHOCTH:  YMEHHUS
pacrno3HaBaThb MaTeMaTH4YeCKHe OOBEKTbl B PEATbHBIX KU3HEHHBIX CHUTYallUsIX, HPUMEHSTbH
OCBOCHHBIE YMEHHs [UId PEIIECHUS INPAKTHUKO-OPUEHTUPOBAHHBIX 3aJad, WHTEPIPETUPOBATH
IIOJIyYEHHBIE PE3YJIbTAaThl U OLICHUBATh UX HA COOTBETCTBUE IIPAKTHYECKON CUTYyallUH.

OcHOBHBIE JTMHUH COJIEPKaHUSI Kypca MaTeMaTUKH B 5—6 Kiaccax — apudmMeTnydeckas u
reoMeTpHuecKas, KOTOpbIE Pa3BUBAIOTCS MAapaJIENbHO, KaXKJash B COOTBETCTBUM C COOCTBEHHOM
JIOTHKOM, OJJTHAKO, HE HE3aBUCHUMO OJIHA OT JIPYyroM, a B TECHOM KOHTAKTe U B3auMozeicTBuu. Takxe
B Kypce MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU alnreOpbl U ONMUCATENbHON CTATUCTUKH.

N3ydenue apudmeTHueckoro marepualia HadyMHAETCS CO CUCTeMaTH3alud M Pa3BUTHS
3HaHUU O HATYpaJIbHBIX YMCIIAX, TOJIYYEHHBIX B HAYaJIbHOU mIKoJie. [Ipy 3TOM coBepLIEHCTBOBaHHE
BBIYMCIUTEIBHOM TEXHUKU M (POPMUPOBAHHE HOBBIX TEOPETUYECKUX 3HAHUN COUYETaeTcs C
pPa3BUTHEM BBIYMCIUTENBHON KYIBTYpbl, B YaCTHOCTH C OOy4YEHHEM MpPOCTEHINNM MpuéMam
MIPUKUJIKK U OLICHKU pe3yJbTaTOB BhIUMCICHUN. M3yueHue HaTypaibHbIX YMCEN MPOJO0JIKaeTcs B 6
KJIacCe 3HAKOMCTBOM C HaYaJIbHbIMU MOHATUAMH TEOPUU JAETUMOCTH.

Jlpyro#i KpymHbIi OJIOK B COJEpKaHUU apUPMETHUecKOd JMHMM — 3T0 ApoOu. Hauamo
M3Yy4YeHUsS OOBIKHOBEHHBIX U JIECATUYHBIX JpoOel OoTHeceHo K 5 Kiaccy. DTO MEepBbIM JTal B
OCBOEHHUU JApo0el, KOoraa MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMU, MOHATUSMU TeMbl. [Ipu
3TOM pPAcCCMOTPEHHE OOBIKHOBEHHBIX Jpo0eii B TOMHOM OOBEME MPEAlIECTBYET H3YyYCHHIO
JECSITUYHBIX IpOo0ei, 4To 1enecoo0pa3sHo ¢ TOYKU 3PEHUS JIOTUKH W3JI0KEHUS YUCIOBON JTMHHH,
KOT/Ia TpaBWiIa JEHCTBUI C JAECATUYHBIMU JAPOOSIMH MOKHO OOOCHOBATh YK€ H3BECTHBIMU
QITOPUTMAaMH BBITIOJTHEHHS ACUCTBUN ¢ OOBIKHOBEHHBIMH APOOSMU. 3HAKOMCTBO C JIECATUYHBIMU
OpOOSIMU PACIIUPUT BO3MOKHOCTU VISl TMMOHMMAHUS OOYYaroIIMMHCS TPUKIAJHOTO MPUMEHEHUS
HOBOM 3aMMCH MPU U3YYEHUU APYTUX MPEAMETOB U MPU IPAKTUYECKOM UcToyb3oBaHuu. K 6 knaccy
OTHECEH BTOpPOM OTall B HW3Y4eHUW JpoOel, T/ie MPOMCXOJUT COBEPIICHCTBOBAHHWE HABBIKOB
CpaBHeHHMsT H TMpeoOpa3oBaHus JApoOel, OCBOCHHE HOBBIX BBIYMCIUTENBHBIX aJITOPUTMOB,
OTTAaUMBAaHUE TEXHUKU BBIYMCICHUM, B TOM UHCJIE€ 3HAUYEHHUH BBIPAKEHHM, COJIepXKalluX Hu



OOBIKHOBEHHBIE, U IECATUYHBIE APOOH, YCTAHOBJICHUE CBSI3€H MEK Iy HUIMH, PACCMOTPEHHE IPUEMOB
pelieHus 3a1a4 Ha Jpoou. B Hauae 6 kilacca MpOMCXOAUT 3HAKOMCTBO C ITOHSATHEM IMPOLIEHTA.

OCOOEHHOCTBIO U3YyYEeHHS TOJIOKHUTEIBHBIX U OTPHIIATEIBHBIX YUCEI SIBJISETCS TO, YTO OHU
TAaKXK€ MOTYT paccMaTpUBaTbCsi B HECKOJBKO 3TanoB. B 6 kiacce B Havane WM3Y4EHHS TEMbI
«[lonoxutenbHple U OTpPHULIATEIbHBIE YMCIa» BblIenserca noarema «llenble uncna», B pamkax
KOTOPOH 3HAKOMCTBO C OTPHUILATEIFHBIMH YHCIAMHU W JCWCTBHSAMHU C TOJOXHUTEIBHBIMH H
OTpULATENIbHBIMU YHCIIAMH IIPOUCXOIUT HA OCHOBE COJEPKATEIBLHOTO MOIX04a. JTO MO3BOJIET Ha
JOCTYITHOM YpPOBHE TIO3HAKOMUTD yJaIIUXCsl MPAKTUYECKH CO BCEMU OCHOBHBIMH MOHSATHSIMH TEMBI,
B TOM YHMCJIC U C TIPAaBUJIAMHU 3HAKOB ITPH BHITIOTHEHUH apu(METHYECKUX JeicTBUH. M3ydenue pamuo-
HaJIbHBIX YHCEJI Ha 3TOM HE 3aKOHYMTCS, a Oy/IeT MPOJOJIKEHO B Kypce aredpsl 7 Kiacca, UTO CTAHET
CIIEYIOIIUM TPOXOJIOM BCEX MPUHIMIMAIBHBIX BOMPOCOB, TEM CaMbIM pa3JieIeHue TPYyAHOCTEN
oOjeryaer BOCIPHUATHE MaTepHalla, a paclpeaeieHHe BO BPEMEHHM CIIOCOOCTBYET IPOYHOCTHU
prOOpEeTaeMbIX HaBBIKOB.

[Ipu 00ydeHnn peneHnIo TEKCTOBBIX 3a1au B 5S—6 Kilaccax MCIOJIb3YIOTCS apu(pMETHUECKHE
npuEMBI perieHns. TeKCTOBbIE 3a/1auH, peraeMble TPH 0TPAOOTKE BEIYMCIUTEIBHBIX HABBIKOB B 5—
6 Kjaccax, pacCMaTpUBAaIOTCA 3aJauyd CIEAYIOIIMX BMJIOB: 33Ja4yd Ha JBIKEHHE, HAa 4YacTH, Ha
MOKYIIKH, Ha pabOTy M MPOU3BOIUTEIHHOCTD, HA IPOICHTHI, HA OTHOIIEHUS W Tporopiui. Kpome
TOT0, 00yYaIOLIUECs 3HAKOMSTCS ¢ MPUEMAaMHU PEISHUs 3a]a4 1epedOpPOM BO3MOKHBIX BAPUAHTOB,
yudatcsi paboTath ¢ nH(popMaluel, npeAcTaBlIeHHON B (hopMe TabIuIl WK AUArPaMM.

B paboueit mporpamMmme npenycMoTpeHO GOpMHUPOBAHUE MTPOTICACBTUYECKUX aNTeOpandecKux
npejacTaBieHui. bykBa Kak CHMBOJI HEKOTOPOTO YHMCIa B 3aBHUCHUMOCTH OT MaTEeMaTHYECKOTO
KOHTEKCTa BBOAUTCS MOCTENEHHO. bykBeHHasi CUMBOJIMKA IIMPOKO HCIIOIB3YETCS MPEXkKAE BCETO IS
3anucy oOUIMX YTBEPXKIECHUMN U MpeaoxKeHuil, GopMyI, B YaCTHOCTU JIsi BBIUMCICHHS] T€OMETPH -
YEeCKUX BEJIMYHH, B KAUECTBE «3aMECTUTEISD) YnCIa.

B kypce «Marematuku» 5—~6 KiacCOB Mpe/ICTaBICHA HATJIsAIHAsI TEOMETPUS], HallpaBJIeHHAs
Ha pa3BUTHE 0OPA3HOrO MBILUICHUS, TPOCTPAHCTBEHHOI'O BOOOPaKEHHS, N300pa3UTEIbHBIX YMEHUH.
DT0 Ba)KHBIN 3TaAll B U3yUYEHUU F€OMETPHUH, KOTOPHIN OCYIIECTBISETCS Ha HAIJISIIHO -[IPAKTUYECKOM
ypOBHE, OMUpAETCs] Ha HarjasAHO-00pa3HOe MbllieHHe oOydaromuxcsa. boibmas poiab OTBOAUTCS
MIPAKTUYECKOU IeATEIbHOCTH, OTIBITY, SKCIIEPUMEHTY, MOJIenupoBaHuio. O0ydaromuecs 3HaKOMATCS
C TeoMeTpuYecKUMU (GUTypaMud Ha TIUIOCKOCTM M B MPOCTPAHCTBE, C HUX MPOCTEHIINMU
KOH(pUTypanusiMu, ydarcs n300pa’kaTh UX HAa HEJIMHOBAHHOM M KJleT4aTol Oymare, paccMaTpuBaloOT
WX TpocTeiine cBoicTBa. B mpoiecce w3ydeHHs] HArfsiqHOW TeOMETPUU 3HAHMSI, MOJYyYCHHbBIE
00y4aronMMucs B Ha4aJbHOM IIKOJIe, CHCTEMAaTU3UPYIOTCS U PACIIUPSIFOTCS.

MecTo yueOHOro Kypca B y4eOHOM IJIaHe

CornacHo ywyeOHOMY MIaHy B 5—6 Kiaccax HW3ydaeTcs HHTETPUPOBAHHBIA MpeaMET
«MateMaTiKay, KOTOPbIi BKIIOUaeT apu(pMETHUECKUI MaTeprall U HarJIsaJHYI0 F€OMETPUIO, a TAKKe
IIPONEIEBTUUECKUE CBEJICHUS U3 anreOpbl, JIEMEHTHI JIOTUKU M Hadyajla O CcaTelbHON CTaTUCTUKY.

VYueOHbIH TUIaH Ha U3ydeHHE MaTeMaTUKU B 5—O6 Kilaccax OTBOJAUT HE MeHee 5 ydeOHBIX
4acoB B HEJIEIIIO B TEUEHHE KaXI0T0 roja ooyueHus, Bcero 340 yueOHbIX 4acoB.

Conepxanue yueOHOro Kypca (1o roaaM o0y4eHus)

S kuace

Hamypansusie uucna u nynsp

HatypanbHoe uncno. P Harypanpabix uyucen. Yucno 0. M300paskeHne HaTypaIbHBIX YHCE



TOYKaMH Ha KOOPAMHATHOM (YUCIIOBOI) MIPSIMOH.

Ilo3uumonnas cucrema cuuciaeHus. PuMmckas Hymepanus Kak NPHUMEDP HENO3UIMOHHOMU
CUCTEMBI CUMCIICHHUs. [lecaTUYHas CUCTEMA CUUCIICHMUS.

CpaBHEeHHE HATypalbHBIX YHUCEJN, CPaBHEHHME HATypaJbHBIX uucenl ¢ HynéM. CrocoOsl
cpaBHeHUs. OKpyIJIeHHE HaTypaJIbHbIX YHCEI.

CrnosxeHne HaTypaJlbHbIX YHCEIl; CBOMCTBO HYJIS NIPU CJIOKEHUU. BplunTanue Kak aencTaue,
o0paTHOE CJOXEHUI0. YMHOKCHHE HATypajJbHBIX YHCEN; CBOIMCTBA HYyNS W EIUHULBI TIPU
yMHOKeHuU. [lenenue Kak aeiicteue, 00patHoe yMHOXKEHUI0. KOMIIOHEHTHI 1eH CTBUM, CBSA3b MEXY
numu. [IpoBepka pesymbraTa apudmerndeckoro aevicTBusi. I[lepeMecTuTenbHOE U COUYETATEIHHOE
CBOMCTBA (3aKOHBI) CJIOKEHUS U YMHOXKEHUS, pacIpeIeINTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUSI.

Wcnonb3oBanue OykB Juisi 0003HAYEHMs] HEM3BECTHOIO KOMIIOHEHTAa M 3alllCH CBOMCTB
apu(METUYECKUX JTCUCTBUH.

Jlenutenn M KpaTHbIE 4YMCIIA, PA3JI0KEHHE HAa MHOXKUTENW. [IpocThie M COCTaBHBIE YHUCIA.
[Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ octaTkoM.

CreneHs ¢ HaTYpaJbHBIM MTOKa3aTeIeM. 3allUCh YUCIIa B BUJIE CYMMBI Pa3psIHBIX CIaraeMbIX.

UucnoBoe BbIpakeHHE. DBplunciaeHWe 3HAYEHUM YHUCIOBBIX BBIPAKEHUN; MOPSAOK
BBITIOJIHEHUS AelcTBU. Mcnonb30BaHue MpY BHIYUCICHUSIX TEPEMECTUTEIHHOTO U COUETATEIbHOTO
CBOMCTB (3aKOHOB) CJIO’KEHHUSI U YMHOKEHHUSI, PACTIPeIEIUTEILHOTO CBOMCTBA YMHOXKEHHUSL.

/poou
[IpencraBnenue o napobu kKak crmocodOe 3amuch 4acTh BeNMYWHBI. OOBIKHOBEHHBIE APOOH.

[IpaBunbHbIe U HempaBuibHbIE ApoOu. CmeniaHHas ApoOb; MPEICTaBICHHUE CMEIIaHHOW Apodu B
BUJIE HEMPaBWIBHOM JpoOM W BbIJENEHUE LEIOW YacTH 4YHClIa M3 HENpaBWILHON JpoOu.
N3obpaxenune npobeit ToukamMu Ha 4UCIOBOU mpsmMoi. OcHOBHOE cBOWCTBO apobu. CokparieHue
npo6eit. [IpuBenenue npoou Kk HOBoMY 3HaMeHaTeno. CpaBHEHHE IpoOek.

CrnoxxeHue W BBIUMTAHUE JpoOel. YMHOXEHWE W JejieHue IpoOei; B3amMHO-OOpaTHbBIC
npobu. HaxoxaeHre 4acTu 1enoro U Leoro 1o ero YacTH.

JlecstnyHas 3anuchk apooeit. [IpenacraBieHue aecaTHUHON ApoOW B BHJIE OOBIKHOBEHHOM.
N3obpaxenne ACCATUYHBIX APOOEH TOYKaMU Ha YUCIOBOM mpsiMoil. CpaBHEHHE JCCATHYHBIX
npoOei.

Apudmernueckue AEUCTBUS C IECATUUHBIME Ipo0simu. OKpyrieHne AeCATUYHBIX Ipo0eit.

Pewenue mexcmoguix 3aoau

Pemienne TekCTOBBIX 3aaad apupMETHUYECKHM crocoOoM. PerieHue JIOrMueckux 3ajaad.
Pemenue 3agau mepeOOpoM BceX BO3MOMKHBIX BapHaHTOB. VICMOb30BaHME MPHU PEIICHUH 3a1a4
TaOJIMI] U CXEM.

Pemenue 3a/lad, COACPpKAIINX 3aBUCUMOCTH, CBA3BIBAIOIIUEC BCIIMYMUHLBI: CKOPOCTb, BPEM:I,
pacCToOAHUC; MCHA, KOJIHWYECTBO, CTOUMOCTD. Enunauist HU3MCPCHUA: MACCHI, O6’béMa, IOCHBI;
pacCcTosAHuA, BpEMCHU, CKOPOCTH. CBs13b MCKAY CAMHUIaMU NU3MEPCHU Ka)kJI0M BEJIUYMHEI.

Pemienne oCHOBHBIX 3aJla4y Ha I[pO6I/I.

Hpe,Z[CTaBJ'IeHI/IC JaHHBIX B BUJIC Ta6J'II/II_I, CTOJI0YATHIX AuarpamMmm.

Haznaonan zeomempusn

Harnsanele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIyd, yrol,
JIOMaHasi, MHOTOYTI'OJIBHUK, OKPY>KHOCTb, KpYr. Yroi1. [IpsAMoi, OCTpbIi, TYIIOM U pa3sBEPHYTHIN YIIIBL.

JlnuHa  OTpe3ka, METPUYECKME E€OUHUIBl JUIMHBL.  JIIMHA  JOMaHOH, NepuMeTp
MHOT'OYTOJIbHHKA. I3MepeHne u oCTpOeHUE YIiIoB ¢ IIOMOIIBbIO TPAaHCIIOPTHPA.



Harnsaneie npencraBineHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK; TPSMOYTOJIbHUK,
KBAaJ[paT; TPEYTOJIbHUK, O PABEHCTBE (QUTYD.

N3o6paxenue ¢uryp, B ToM 4ymcie Ha kieTyaToi Oymare. [loctpoenne koHdurypamuii u3
JyacTeil mpsAMON, OKPY)KHOCTH Ha HEJIMHOBAHHOW M Kierdartoil Oymare. Mcronb3oBaHHE CBOWCTB
CTOPOH U YIJIOB NPSMOYTOJIbHUKA, KBApaTa.

[Inomans nNpsAMOYroibHUKAa U MHOTOYI'OJIbHUKOB, COCTaBJICHHBIX W3 MPSMOYTOJIbLHUKOB, B
TOM ymciie Guryp, n300pakEHHBIX Ha KiIeT4aTol Oymare. EQMHUIBI M13MEpEHUS TII0MIA 1.

Harnspneie  mpencraBieHWss O MPOCTPAHCTBEHHBIX — (QUrypax:  HPSMOYTOJbHBIN
napajuiesenunes, Kyo, MHOrorpaHHuku. M3o0paxenue npocreidmmnx MHOTOTpaHHUKOB. Pa3BEpTku
Kyba u mnapamenenunena. Co3gaHue Mojele MHOTOTpPaHHUKOB (M3 OyMaru, IpOBOJIOKH,
MJIACTUIIMHA U JIP.).

O0BEM IPSIMOYTOJIBHOTO TTapajuienenunena, kyoa. EquHulier nusmepenus oobéma.

6 xnacc

Hamypanvuwvie uucna

Apudmernueckue AEHCTBHUS C MHOTO3HAUHBIMH HATypalbHBIMU 4uCIaMd. YuCIOBbIE
BBIPQKEHUS, TOPSAOK JIEHCTBUM, HCMOIb30BaHUE CKOOOK. lcmosb3oBaHuE NTpU BBIYMCIECHUSX
IIEPEMECTUTEIBHOTO U COYETATENIBHOTO CBOMCTB CIOKEHHMS M YMHOXKEHHS, PACHPEAEIUTEIbHOTO
CBONCTBA YMHOXeHMs. OKpYIJIEHNE HATYpaJIbHBIX YHCEIL.

Jlenutenu u KpaTHBIC YUCIIA; HANOOIBIINA OOIINIA AETUTETh U HANMEHBIIIee 00I1Iee KpaTHOE.
JlenuMocTh CyMMBI M TTpou3BeAcHUS. [[eeHne ¢ 0OCTaTKOM.

/poou
OObIKHOBEHHAsE J1poOb, OCHOBHOE CBOMCTBO NpoOH, cokpaimieHue apobeii. CpaBHeHHE H

yrnopsijounBanue apooeii. Pemenue 3a1ay Ha HaX0XkA€HHUE YaCTH OT LEJIOTO U LIEJIOTO 0 €T0 YacTH.
JpoOHoe uncio Kak pe3yibTaT aeneHus. [Ipeacrapinenne necaTMaHOM 1poOu B BUE OOBIKHOBEHHOM
IpoOu U BO3MOXKHOCTH IMPEJICTaBICHUS OOBIKHOBEHHOM IpoOu B Buie AecsaTHUYHOM. JlecsTuuHbie
Opobu M MeTpuueckas cucrtema Mmep. ApudMeTuyeckue AeHCTBUS M YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMU U JIECATUYHBIMU APOOSMHU.

Otnomenue. [lenenue B maHHOM OTHOmIeHMH. Macmrab, nponoprus. IIpumenenue
MIPOIOPLUNA IPU PELICHUH 3aay.

[Tonsite mpoueHTa. Bolyncienue mpoueHTa OT BEJIUYUHBI M BEJIMYMHBI MO €€ MPOIICHTY.
BoipakeHue MpoIEHTOB AECATUYHBIMU ApoOsmu. Pernenuwe 3amad Ha TOpoleHTHL. BolpakeHue
OTHOIICHUS BETUYHH B MPOLIEHTAX.

Ilonoscumenvhvie u ompuyamenvhvie HuUc1a

[TonoxxutenbHble U OTpULIaTENbHbIE yncna. Llenbie uncna. Moayib yncia, reoMeTpuyecKast
UHTEepOpeTanus MOoAyias uucia. M3o0pakeHue uucen Ha KOOpPAMHATHOM mpsmoil. Ywuciossle
ITPOMEXKYTKH.

CpaBHeHue uucen. ApupmeTnyeckue NEHCTBUSA € MOJOXKHUTEIbHBIMU U OTPULIATEbHBIMU
YHUCIaMHU.

[IpsimoyrosnpHas cucTeMa KOOpPAMHAT Ha IIOCKOCTH. KoopauHAaThl TOYKM Ha IJIOCKOCTH,
abcmucca u opauHata. [loctpoeHue Touek u GUryp Ha KOOpAMHATHOM MIOCKOCTH.

bykeennvie évipasrxcenusn

[Ipumenenne OykB JUIsl 3allMCH MaTEeMAaTUYECKUX BBIpaXXEHUH M mpesyiokeHuil. CBoiicTBa
apupMeTHyecKuX AelcTBUi. ByKBeHHblE BBIPOKEHHsS M YHCIOBBIE MOJCTAHOBKU. ByKBEHHBIE
PaBEHCTBA, HAX0XKJIEHHE HEU3BECTHOTO KOMIOHEHTa. PopMybl; (OpMYIbI IEpUMETpa U IJIOIIAH



NpSIMOYTOJIbHHKA, KBaj[paTa, 00bEMa mapaienenunena u Kyoa.

Pewenue mexcmogwix 3adau

Pemenune TekCcTOBBIX 3amad apuPMETHUYECKHM CIOCOOOM. PelieHwme JIOrmdeckux 3aaad.
Pemrenue 3agau nepe6opoM Bcex BO3MOKHBIX BApPHAHTOB.

Pemenne 3anmay, comepkamux 3aBUCUMOCTH, CBSI3BIBAIOIIMX BEJIWYUHBI: CKOPOCTh, BpPEMs,
paccTosiHue; IieHa, KOJMYECTBO, CTOMMOCTb; TPOU3BOIUTEIBHOCTD, BpeMsi, 00bEM paboThl. EnunHuIib!
W3MEPEHUS: MacChl, CTOMMOCTH; PACCTOSHUS, BPEMEHHU, CKOpPOCTU. CBs3b MEXAY €IUHUIIAMU
M3MEPEHUS KaXKI0M BEJIMUMHBI.

Pemrenue 3amay, CBI3aHHBIX C OTHOILIEHHWEM, ITPOITOPIIMOHATIEHO CTHIO BEJIMUWH, MPOIIEHTAMU;
perieHne OCHOBHBIX 3a/71a4 Ha IpOOU U TTPOLICHTHI.

OreHka ¥ IPUKUIKA, OKPYTJICHHE pe3ysIbTaTa.

CocraBrieHre OyKBEHHBIX BBIPAKEHUH IO YCIOBHIO 33J1a4H.

[IpencraBnenune naHHBIX ¢ TOMOIIBIO TA0IUI] U quarpamMm. CtondydaTbie IuarpaMMBbl: YTEHHE
U TIoCTpoeHue. UTeHne KpyroBbIX JUarpamMm.

Haznaonan zeomempusn

Harnsanaeie npencraBieHus o purypax Ha IJIOCKOCTU: TOYKa, MpsAMas, OTPE30K, Iy, Yro,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHoe pacrosnokeHue JABYX MpSIMBIX Ha IUIOCKOCTH, MapajuleibHble TMpsSMBIE,
MepIeHIUKYIsApHble TpsiMble. M3MepeHne pacCTOSHUN: MEXIy JABYMS TOYKaMHU, OT TOYKH O
NPSAMOIL; JJIMHA MapIIPyTa Ha KBAIPATHOM CETKE.

W3mepenune u MOCTpOEHHE YIJIOB C IMOMOIIBIO TpPaHCHOPTHpPA. BuAbl TpeyroibHHUKOB:
OCTPOYTOJIbHBIM,  TPSIMOYTOJIbHBIN,  TYMOYTOJbHBIA, PABHOOCIPEHHBIN, PABHOCTOPOHHHM.
YeTbIpEXYroMbHUK, MPUMEPHl YETHIPEXYrOJbHUKOB. [IpAMOYroibHUK, KBaJIpar: HCIOJIb30BaHHE
CBOWCTB CTOpOH, yIJIOB, auaroHaineil. M3o0pakeHne reomMeTpuyeckux (Guryp Ha HEIWHOBAHHOU
Oymare ¢ HCIOJB30BAaHUEM IMPKYIA, JHHEWKH, yroJibHUKa, TpaHcroprtupa. Iloctpoenus Ha
KJIeT4aToi Oymare.

[lepumerp mHoroyronpuuka. [lonstue muomaau GUrypsl; eIMHULIBI U3MEPEHUS TUIOIIA M.
[Tpubmmk€nHOe U3MeEpeHue omaau Guryp, B TOM 4ucie Ha KBaapaTHou cetke. [Ipubnmkénnoe
U3MepeHue AITUHBI OKPYKHOCTH, IUIOIIAAN Kpyra.

CuMMeTpus: LIeHTpalibHasA, OCeBasi U 3epKajbHasi cuMMeTpuH. [locTpoeHrne CUMMETPUYHBIX
dburyp.

Harnsgaeie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (DUTypax: mapajiesenumnes, Kyo, npusma,
nMpamMuia, KOHyc, HUIUHAP, map u chepa. M3o0paxenue npoctpancTBeHHBIX (uryp. [Ipumeps paz-
BEPTOK MHOTOTPAHHUKOB, LIUIUH/pa U KoHyca. Co3qaHue Mojiesel MpoCcTpaHCTBeHHbIX Guryp (13
Oymaru, MpoBOJIOKH, IJIACTUINHA U JP.).

[TonsiTue 00bEMa; eAMHUIBI U3MepeHHst 00bEMa. OOBEM MPSIMOYTOJILHOTO Mapajulesenunesa,
KyOa.

IInanupyemsblie npeaMeTHbIE pe3yJbTaTbl 0CBOCHHA pado4eil mporpaMmmMsel Kypca (1mo
rogam o0y4eHus)

OcBoenmne yuebHOro Kypca «Maremartuka» B 5—6 Ki1accax OCHOBHOM MIKOJIBI JTOJKHO
o0ecreynBaTh JOCTIKEHHE CIETYIONIMX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YJIbTATOB:

5 kaace
Yucna u évivucienus
° [ToHumaTh W MPaBUIBHO YHOTPEONSATH TEPMUHBI, CBSI3aHHBIC C HATYPaTbHBIMH



qyucjiaMu, OOBIKHOBEHHBIMH U JACCATUYHBIMU I[pO651MI/I.

J CpaBHUBaTh U yNOPSAOYMBATH HATYpajbHbIE UMCIA, CPAaBHUBATh B IMPOCTEHIINX
cirydasix OOBIKHOBEHHBIE IPOOH, AECATHUHBIC APOOH.

. CoOTHOCUTH TOYKY HAa KOOPJIAMHATHOM (YMCIIOBOI) MPSMOM C COOTBETCTBYIOIIMM €M
YHCIIOM M U300paXkaTh HaTypaJlbHbIE YKCIIa TOUKAMU HA KOOPAMHATHOU (UMCIOBOM) IPSAMOIA.

J Bemonnare  apudmernueckue  JACHCTBUSL € HAaTYpaJdbHBIMH  YHCIAMH, C
OOBIKHOBEHHBIMH JIPOOSMHU B IPOCTEHIINX CITydasiX.

o BbInosiHATE IPOBEPKY, NPUKUAKY PE3yJIbTaTa BBIYUCIECHUH.

. OxpyriaTh HaTypajibHbIE YHUCTIA.

Pewienue mexkcmoewvix 3a0au

° Pemate TekcTOBBIE 3amauu  apUPMETHUYECKHM  CIIOCOOOM H C  TOMOIIBIO
OpPraHW30BaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOKHBIX BAPUAHTOB.

. Pemrate 3amaum, cojaepxkalirie 3aBUCUMOCTH, CBS3BIBAIOIINE BEIMYHMHBI: CKOPOCTH,
BpEeMsl, paCCTOSTHUE; T[eHa, KOJIMYECTBO, CTOUMOCTb.

° Hcnons30BaTh KpaTKue 3aMvch, CXeMbI, TaOIUIIbI, 0003HAYCHHUS TPU PEIICHUH 3a]1a4.

° [Tonp30BaThCsi OCHOBHBIMH €IMHHIIAMH HW3MEPEHHMs: IIEHBI, MacChl; PacCCTOSHHS,

BPEMEHH, CKOPOCTH; BBIPAKaTh OJIHH €IMHUILIBI BEIMYNHBI YEPE3 APYTHE.

o W3Bnekarb, aHaIM3UPOBaTh, OLIEHUBATh MH(DOPMALINIO, IPECTABICHHYIO B TaONUIIE,
Ha cTosI0YaTol Juarpamme, UHTEPIPETHUPOBATh MPEICTABICHHbIE JaHHbIE, UCIOJIb30BaTh JIaHHbIE
IIpY PELLIECHNUH 3a1a4.

Haznaonan zeomempus

o [Tonb30BaThbCsi TEOMETPUUYECKUMU MOHATUSAMU: TOUKA, MpsAMas, OTPE30K, Jyd, Yrod,
MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

o [IpuBouTH MpUMEpPHl 0OBEKTOB OKPYKAIOIIEr0 MUpa, UMEIOMINX (POpMY N3YUEHHBIX
reOMEeTPUUECKUX QUryp.

o Hcnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C VyIJIaMH: BEpIIMHA CTOPOHA; C
MHOTOYTOJIbHUKAMHU: YroJI, BEpIIMHA, CTOPOHA, TUArOHalb; C OKPYKHOCTBIO: Paauyc, AUaAMETD,
LEHTD.

o N300paxkaTe M3ydyeHHbIE TeOMeTpUUecKrue (PUrypbl HAa HEIMHOBAHHOW W KIIETYATOM
Oymare ¢ OMOUIBIO ITUPKYIIS U JTUHEHKH.

o Haxonuth AmHbI OTPE3KOB HEMOCPEICTBEHHBIM U3MEPEHHUEM C IOMOIIbIO TUHEHKH,
CTPOUTH OTPE3KU 3aJaHHON JUIMHBI, CTPOUTH OKPY>KHOCTh 33JJaHHOTO pajuyca.

o Hcnonb3oBath CBOMCTBA CTOPOH M YIVIOB NPSIMOYrOJIbHUKA, KBajapara s HX
MIOCTPOCHHUS, BHIYUCIICHHS TUIOIIAAN U TIEPUMETpa.

o Bbluncnare  mepuMerp M MIOHIaAb  KBajgpaTa, IMPAMOYroJbHUKA, (QUIYp,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM yHcie GUryp, n300paxEHHBIX Ha KiIeT4aToi Oymare.

o ITonp30BaThCsl OCHOBHBIMUM METPUUYECKMMHU €TUHUIIAMHU U3MEPEHUS TTMHBI, TUIOLIa/IH;
BBIPAYKATh OJITHU €IMHUIIBI BEIMYMHBI Y€pE3 APYTHUE.

o Pacnio3naBare mapajuienenurnesn, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEpILIUHA,
peOpo rpaHb, U3MEPEHUs; HAXOAUTh U3MEPEHUS MapajieNnenunena, Kyoa.

J Boruncnare 066EM Ky0Oa, mapasuiesnenumnesa rno 3aaHHbIM H3MEPEHUSM, MOJIb30BaThCs
eIMHUIIAMU U3MEpEeHust 00bEMa.

J PemaTe HecnoKHbIE 3a/1a4 HA N3MEPEHUE TEOMETPUUECKUX BEJIUYNH B
MPAKTUYECKUX CUTYaIUSX.



6 xacc

Yucna u eviuucnenus

. 3HaTh U MOHUMATh TEPMUHBI, CBI3aHHBIC C PA3IMYHBIMH BHJIaMU YHCET M CIIOCO0aMU
WX 3aIHCH, IEPEXOIUTH (€CITU 3TO BO3MOXKHO) OT OJTHOM ()OPMBI 3aIMHCH YHCIIA K APYTOM.

. CpaBHHBAThH U YIOPAIOYUBATH IIEJIbIC YHUCIIA, OOBIKHOBEHHBIE U JCCITHYHbBIC APOOH,
CPaBHUBATh YMCJIA OJTHOTO U PA3HBIX 3HAKOB.

. BrITIOJTHSATE, coYeTasi yCTHBIC U MMCbMEHHBIC TPUEMBI, apu(hMETUICCKUE ICUCTBHSI C
HATypaJIbHBIMU U [IETBIMH YHCIaMH, OOBIKHOBCHHBIMH U JICCSITHYHBIMH APOOSMH, MOJIOKHUTEITHHBIMU
Y OTPHIIATEIIbHBIMU YUCIIaAMH.

. BrruncnsaTe 3HaUY€HHMS] YHMCIOBBIX BBIPAKEHUM, BBITIOJHATH MPUKUIKY U OIEHKY
pe3ynbTaTa BBIUUCICHUN; BBIOIHATH MTPEoOpa30BaHUs YMCIOBBIX BHIPAKEHUM Ha OCHOBE CBOMCTB
apupMETUYECKUX JTCUCTBUH.

. CoOTHOCUTH TOUKY Ha KOOPAMHATHOW MpPSIMON C COOTBETCTBYIOLMM € YHCIOM U
n300paxkaTh YynciIa TOYKaMHU Ha KOOPJMHATHOMN MPsAMOi, HAXOUTh MOYJb YHCIA.

. COOTHOCUTH TOYKHM B IPSIMOYIOJIBHOM CHCTEME KOOpPAMHAT C KOOPAWHATAMH 3TOM
TOYKH.

o OKpyriaTh LeJble YKcia U IeCATUUHbIE IPO0H, HAXOJUTh MPUOIMKEHUS YU CETL.

Yucnoevie u 6yK8€HHble BbIPAIICCHUA
L IlornMmats u y1'IOTp66J'I$ITI) TEPMUHBI, CBA3aHHBIC C 3aIIMChIO CTCIICHU YUCJIa, HAXOAUTh
KBaapaT u KY6 YHcCia, BBIYUCIIATh 3HAUYCHUS YU CIOBBIX BI)Ipa}KeHI/If/'I, COoZACpKAIIUX CTCIICHU.

° ITonp30BaThCs IMpU3HAKaMH JOCIIMMOCTH, pacCKiIaJblBaTb HaTypaJlbHBIC 4YHCJIa Ha
IIPOCTBIC MHOXHTCIIN.

° ITonp30BaThCs MaCI_HTa6OM, COCTaBJIATH MPOMMOPIUH U OTHOLICHUS.

° Hcnons30BaTh 6YKBI>I JUIA 0003HAYEHUS YUCET Ipru 3alrMCu MAaTeMaTHYCCKHUX

BBIPAKEHUH, COCTABIIATH OYKBEHHBIE BBIPAXKEHUS U (OPMYJIbI, HAXOAUTh 3HAYEHUS OYKBEHHBIX
BBIPAKEHUH, OCYLIECTBIISISI HEOOXOAUMBIE MOJCTAHOBKH U IPe0Opa3oBaHusl.
o Haxonuth Hen3BecTHbI KOMIOHEHT PABEHCTBA.

Pewenue mexcmoswvix 3aoau

o Pemate MHOTOIIAaroBble TEKCTOBBIE 3a/1a4i apU(PMETUUECKUM CIIOCOOOM.

o Pemars 3amaum, CBS3aHHBIE C OTHOLIEHUEM, IPONOPLHUOHAIBHOCTBIO BEIUYHMH,
IPOLIEHTAMU; pelllaTh TP OCHOBHBIE 33/1a4M HA IpOOU U IPOLIEHTHI.

o Pematp 3amaum, comepikamiyue 3aBUCUMOCTH, CBS3BIBAIOIME BEJINYMHBI: CKOPOCTD,
BpeMsl, pacCTOsIHHE, LIeHa, KOJUYECTBO, CTOUMOCTh; IPOU3BOAUTEIBHOCTh, BpeMsl, 00b&éMa paboThl,
UCHOJb3ysl apupMeTUYecKre ACUCTBUS, OLIEHKY, IPUKHUJIKY; [10JIb30BaThCS €IUHUIIAMU U3MEPEHUS
COOTBETCTBYIOIINX BEJIINYMH.

. CoctaBnsaTh OyKBEHHBIE BBIPOKEHUS 110 YCIOBHUIO 3a/1a4H.

o W3BnekaTh nHGOpMaLNIO, IPEICTABICHHYIO B TaOIUIAX, HA IMHEHHOM, cToI0uaTON
WY KpYrOBOW JuarpaMmax, MHTEPIPETUPOBATh NPEICTABICHHBIE JaHHBIC, UCIIOJIB30BaTh JaHHBIC
IIpU PELLICHUHU 3aa4.

. [IpencraBnsaTe MHGOPMAIMIO € TOMOIIBIO TaOMUL, JUHEWHOW U cTOJIOUYATON
Jqyarpamm.

Hacnaonan zeomempusn
o [TpuBOIUTE IPUMEPHI OOBEKTOB OKPYKAIOIIETO MUPA, UMEIOIIHUX (POPMY U3YUEHHBIX
TeOMETPHYECKUX TIOCKHUX U MPOCTPAHCTBEHHBIX (DPUTYP, MPUMEPHI PABHBIX U CHMMETPHUYHBIX (PUTYP.



. N300paxaTh C MOMOIIBIO LUPKYISA, JTUHEWKH, TPAHCIIOPTUPA HA HEITMHOBAHHOU H

KJIeTYaToi Oymare u3yueHHbIE II0CKHE reoMeTprudeckue (GUrypsl 1 KOHPUTypaluu, CHMMETPHYHBIC

Gburypsi.

o [Tonp30BaTbCcs TEOMETPUYECKUMHU TOHSATHSAMU: PABEHCTBO (UTYp, CHMMETpPHS;

HCI0JIb30BAaTh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CUMMETPHUEN: OCh CUMMETPUH, LIEHTP CUMMETPUH.

L4 HaXOILI/ITI) BCJIMYMHBI YIJIOB UBMCPCHUCM C ITIOMOIILIO TPAHCIIOPTHUPA, CTPOUTH YIJIbL

3a/IaHHOW BEJIMYMHBI, II0JI30BATHCS IIPU PELICHUU 3a/1a4 T'PaJyCHOU MEpOH yIilOB; PaCIO3HABATh HA

4YEepTEe)Kax OCTPBIN, NPSAMOU, PA3BEPHYTHIN U TYIION YIJIbL.

° Breraucaars JJINHY JIOMB.HOIZ, NEPpUMETP MHOI'OYTOJIbHUKA, IIOJIb30BATHCA CAUHUIIAMU

HU3MEPCHUA NJIMHBI, BbIPAXXaTb OJHU CAWHHUIBI U3SMCPCHUA TJIMHBI YEPE3 APYTHUC.

L Haxonuts, wncnonw3ys 4YepTEXHbIE HHCTPYMEHTBHI, PACCTOSHHUS: MEXIY IBYMs

TOYKaMH, OT TOUYKH JI0 NPSAMOU, JUIMHY IIyTHU HAa KBaJAPAaTHOMN CETKE.

o Boruncnsate miomaab GUryp, COCTaBI€HHBIX U3 MPSMOYTOJIbHUKOB, HCIOJB30BaTh

pazbueHre Ha NPSIMOYrOJIbHUKHM, Ha paBHblE (UIyphl, JOCTpavBaHUWE [0 NPSIMOYTOJbHUKA;

IMOJIB30BAaTbCA OCHOBHBIMU CAWMHULIAMUA U3MEPCHUS IJIOMAAN; BBIpaXaTb OAHU €IUHHULBI U3MCPCHU A

IUIOLIA/I Yepes3 Ipyrue.

° Pacmo3naBate Ha MOJEMSIX W HW300paKEHHUSX NHUpaMHUIY, KOHYC, IFIIMHJID,
MCI0JIb30BAaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, IpaHb, OCHOBaHHE, pa3BEPTKA.

. N3obpaxaTh Ha KIeTYaTON OymMare mpsiMOYTOJIbHBIN TTapayieNenume].

o Boruncnsate 00bEM  IPSIMOYroJILHOTO —Mapajulefienunena, Kyba, MOJIb30BaThCs

OCHOBHBIMH €IMHUIIAMH H3MEpPEHUsi 00bEMa; BhIpaXKaTh OJHHM CIUHHIIBI U3MEPEHHS 00BhEMa vepes

Ipyrue.

L4 PemraTe HecnoxubIe 3aaa4u Ha HaXOXJACHUEC I'COMETPUICCKUX BEJINYMH B

MPAKTUYCCKUX CUTYyalUsIX

TemaTuveckoe IIAaHMPOBaHUE Y4eOHOr0 Kypca (1o rogam o0y4eHusi)
5 kiace (204 gaca)

JJIeKTPOHHBbIE
HasBanue OcHoBHBIE BUJBI
OcHoBHOE coep:KaHue (undgposbie)
pasnaeia (TeMbl) NeTeILHOCTH
pasjaesa (TeMbl) oOpa3oBaTe/ibHbIE
(4mncy10 4acoB) 00y4ar M XCs
pecypchl
HarypajabHbie Jecstnunas cucrema Yurarh, 3aIUCHIBATD, 1. Maremaruka, 5
yucaa. JleiictBust cuucieHus. Psan CPaBHUBATH HATypajbHBIC kiacc, DI'AOY
¢ HATYPAJIbHBIMU HaTypaJIbHbIX YUCEL. 4yucia; NpeaiaraTb u IO «Axanemus
ynciaamu (44 1) | Harypaneusiii psa. Yucino 0. 00Cyx’1aTh CIOCO0BI MuHnpocBeeHus
HarypanbHble uncna Ha YHOPSI0YMBAHUS YUCET. Poccun»
KOOPAMHATHOU IIPSMOA. H300paxkaTh KOOpAMHATHYIO 2. lomaniaue
CpaBHeHMe, OKpyTIeHue NpsMYI0, 0TMeYaTh Yncia 3a/1aHusl.
HaTypaJbHbIX YUCEL. TOYKaMH Ha KOOPAMHATHOU Maremaruka.
Apudmernueckue AUCTBUS | TPSIMON, HAXOAUTH KOOPIH- DNEeKTPOHHBIN
C HaTypaJlbHBIMU YHCIIAMH. HAaThI TOYKH. 00pa3oBaTeNbHBIN
CBoiicTBa HYJS IPU HccaenoBars cBoiicTBa pecype»
CJIO’K€HUU U YMHOKEHUH, HaTypaJbHOTO psifa, uucen 0 u Homarinue
CBOMCTBA €/IMHULIBI TIPU 1 npu cnoxxeHuu u 3a/1aHusl.




ymHOkeHuu. [lepemectu-
TEJIbHOE U COYETATEIbHOE
CBOMCTBA CIIOKCHUS U
YMHOKEHUS,
pacrpenennTeabHoe
CBOWCTBO YMHOKEHHUS.
Jlenutenu 1 KpaTHBIE YKCIIA,
pa3yIoKEeHUe YuCIia Ha
MHOKUTENH. JleneHue ¢
octatkoM. IIpocteie n
cocTaBHble yncina. [IpusHaku
JenuMmocTH Ha 2, 5, 10, 3, 9.
Crenensb ¢ HaTypalIbHBIM
IIOKa3aTeseM.
HucnoBsle BEIPAKEHUS;
MOPAJIOK TEUCTBUM.

Pemrenyve TekcTOBEBIX 3a1a4
Ha Bce apudmMeTnyeckue
JICHCTBHS, HA JIBIDKCHHE U
TTOKYITKH

YMHOKEHUHU.
Hcnosb30BaTh NPaBUJIo
OKpYIJICHUS] HATypalbHBIX YH-
cell.
BuInoaHATH
apupmMeTrnyecKue AeicTBUS
C HATypaJbHBIMU YUCJIAMH,
BbIYMCJISITh 3HAUYCHUS
YUCJIOBBIX BBIPAKEHUM CO
CcKoOKaMu 1 6€3 CKOOOK.
3anuckIBaTh NPOU3BEICHUE B
BUJIC CTETICHU, YUTATH
CTEINEeH!, HCMO0Jb30BATH
TEPMHUHOJIOTUI0 (OCHOBAHHUE,
MOKAa3aTelb), BBIYUCIATH
3HAYEHUSs CTEIICHEM.
BbInoHATH NPUKUIKY H
OLIEHKY 3HAYE€HUI YMCIOBBIX
BBIpOXCHUI, MpeaIaraTh u
NPUMEHATH MPUEMBI TIPO-
BEPKM BBIYUCIICHU.
HUcnonb3oBaTsh npu
BBIYHCJICHUAX
MIEPEMECTUTENBHOE U
COYETATENIbHOE CBOMCTBA
CJIOKEHUSI 1 YMHOKEHUS, pac-
MPEAEIUTEIbHOE CBOMCTBO
YMHOKEHUS;
dbopmyaupoBath u
NPUMEHATH MPaBHJa
peoOpa3oBaHUs YUCIOBBIX
BBIPA)KEHUI HA OCHOBE
CBOMCTB apu(pMeTnyecKnx
JEUCTBUM.
HccaenoBarb 4yucioBbie
3aKOHOMEPHOCTH, BBI/IBUTATh
U 000CHOBBIBATH THNOTE3bI,
¢popmympoBaTs 0000mIEHUA
U BBIBOJBI 110 PE3YJIbTaTaM
MIPOBEAEHHOTO UCCIIEIOBAHUS.
DopMyJIHPOBATH
omnpeaeJieHUs JICTUTENsS U
KpaTHOTO, HA3BIBATH
JICIIUTENIA U KPaTHbIE YHUCIIA;
pacno3HaBaTh MPOCTHIE U

OcHoBHOE 0011ICe
obOpazoBaHue.
MaremaTukay, 5-6
kimacc. AO
«31aTeabCcTBO
«IIpocBemenuey
3. Tpenaxep
«O0ako 3HAHUN
Maremartuka. 5
knacc, OO0
«Duznkon Jladb»
4. Kypc ypokoB 1o
MaTeMaruke, 5
knacc, OO0
«MHTEPIA»




COCTaBHBIC YHCIIA;
¢popmympoBaTh M NpUMe-
HATH MPU3HAKHU JICTUMOCTH
Ha 2, 3,5,9, 10; npuMeHATH
AJITOPUTM PA3JIOKEHHUS YUCIIa
Ha MIPOCTHIE MHOKHUTEIIH;

HAXOJUTh OCTAaTKH OT
JICJICHUS ¥ HETIOJTHOE YacTHOEC.
Pacno3znaBaTrh UCTUHHBIC U

JI0’KHBIE BBICKA3BIBAHUS O

HATypaJbHBIX YUCTAX,

NMPUBOAUTH NPUMeEPHI U

KOHTPIIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPHUIIAHUS
BBICKa3bIBAHUI O CBOMCTBAX

HaTypaJbHBIX YUCE.

Koncrpyuposarts

MaTeMaTHYecKue

MpeI0sKeHUs C TIOMOIIBIO
CBSI30K «H», «HIIH», «ECIIH...,

TO...».

PemaTh TekcTOBBIC 3a1a4U
apuMETHUIECKUM CTIOCO00M,
HCNOJb30BATH 3aBUCHMOCTH

MEXy BeIMYNHAMH (CKO-
POCTB, BpEeMsl, paCCTOSHUE;
1IeHa, KOJIMYECTBO, CTOMMOCTD
U JIp.): aHAJM3UPOBATh U
OCMBICJMBATH TEKCT 33]1a4H,
nepegopmyJIMpoOBaThH
yCIIOBHE, H3BJIEKATH
HEOOXOMMBIC JIAHHEIE,
YCTaHABJIUBATH 3aBHCUMOCTH
MEXy BEIMYNHAMH, CTPOUTH
JIOTUYECKYIO [IEMOUKY
paccyXJIeHUN.
MogaeanpoBaTh X0/ pEIICHUS
3a/1a4y ¢ MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.
IIpuBoauTs, pasoupars,

OLICHUBATH PA3JIMYHbIE pelle-

HUs, 3alUCH PEIICHUN

TEKCTOBBIX 3a/1a4.
Kputnyecku oneHuBatb




IIOJIyYEHHBIN pe3yJIbTaT, 0Cy-
LIECTBJSATH CAMOKOHTPOJIb,
IPOBEPSIs OTBET HA COOTBET-
CTBHE YCIOBHIO, HAXOUTh

OIIIHOKHU.

Pemartp 3a1aun ¢ NOMOIIbIO
nepedopa Bcex BO3MOXKHBIX
BapUaHTOB.
3HAKOMHUTBCS ¢ HCTOpPHeEId
pa3BUTHS apUPMETHKU

Haruasanas reo-
Merpus. JIunuu
Ha mJjockoctu (16

1)

Touka, npsimas, OTPE30K,
ny4. JlIomanas. M3mepenue
JUIMHBI OTpE3Ka,
METPHUUYECKUE E€MHUIIBI
W3MEpEeHUs JJIMHBL.
OKpyXHOCTb U KPYT.

[IpakTnueckas pabora
«IToctpoenue y3opa u3
OKPYXHOCTEN».

Yron. [TpssmMoi, ocTpbIid,

TYNOMW U Pa3BEPHYTHIN YIJIbI.

H3mepenue yrios.

[IpakTuueckas padota
«ITocTpoenue yrion»

Pacno3HaBarthb Ha yepTexax,
PUCYHKaX, OMUCHIBATD, HC-
MOJIb3YsI TEPMUHOJIOTHIO, U

H300PakKATh C TIOMOIIBIO
YePTEKHBIX HHCTPYMEHTOB:

TOUKY, MPAMYIO, OTPE30K, JIyY,

yroJ1, JOMaHy10, OKPY>KHOCTb.

Pacno3naBathb, NpUBOANTH
npuMepsbl 00bEKTOB peajb-

HOTO MHpa, UMEIOIIUX Gpopmy

W3YYCHHBIX (UTYp, Olle-
HUBAThb UX JIMHEHHBIC
pa3Mepsl.
HUcnonb3oBaTh JTUHENKY U
TPAHCIIOPTUP KAK UHCTPYMEH-
ThI JJIs1 IOCTPOEHUS U
U3MEPEHUS: U3MEPATH IJIUHY
OTpE3Ka, BEJINYUHY YIJa;
CTPOUTH OTPE30K 33JAHHOU
JUIMHBI, YT0J1, 3aJaHHOM
BEJIMYUHBI; OTKJIAAbIBATH
LUPKYJIEM pAaBHBIE OTPE3KH,
CTPOUTH OKPYKHOCTh
3aJIaHHOTO pajuyca.

HN3006paxkaTh KOHOUTYpALTTH
FEOMETPUYECKUX PUTYp U3
OTpPE3KOB, OKPYKHOCTEH, UX
yacTel Ha HEJTMHOBAHHOU U

KJIeT4aToit Oymare;
npearatb, ONUCHIBATH U
00Cyx’/1aTh CIOCO0ObI,
AJITOPUTMBI TTIOCTPOCHHSL.
Pacno3naBarb u
H300paxkaTh Ha
HEJIMHOBAaHHOM U KJIETYATOU

1. Maremaruka, 5
knacc, PI'AOY
HITO «Axanemus
MuHnpocsenieHus
Poccrmy
2. Jlomarrnue
3aJaHHS.
MaremaTtuka.
DIIEKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomaraue
3aJaHHus.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
MaremaTukay, 5-6
knacc. AO
«M3maTeabpcTBO
«IIpocsenienuey
3. Tpenaxep
«O0iako 3HaHUI»
Maremaruka. 5
knacc, OO0
«DusukoH JIab»
4. Kypc ypokoB no
MaTeMaTHuke, 5
knacc, OOO
«MHTEPIA»




Oymare mpsiMOH, OCTPBIA,
TYIOMU, pa3BEPHYTHIN YIJIBI;
CPABHUBATH YIJIbL.

Boruucaarhb JJIMHBI OTPE3KOB,

JJOMAaHBbIX.

ITonuMaTh U HCNOJIL30BATh

IpU peuaicHUuHU 3a1a4 3aBU-

CUMOCTH MCXKAY CANHUIIaMU

METPUYECKON CUCTEMBI MED;
3HAKOMHUTbCH C

Mep; BbIPaXKaTh JUIMHY B
Pa3IUYHbBIX €MHHUIIAX
uzMepenus. Mccneposarb
buryps! u KOHQUrypauuu,
UCIOJIB3YS IUPPOBbIE
pecypcesl

HEMCTPUYICCKUMU CUCTEMaMU

1. Maremaruka, 5

OOBLIKHOBEHHbBIE
apoou (54 4)

HpoOs. [IpaBunbsHBIC U
HeIpaBWIbHbIE IPOOH.
OcHoBHOE CBOICTBO ApoOH.
CpaBHeHHe 1poOeid.
CrnosxeHve U BBIYUTaHHE
0OBIKHOBEHHBIX APOOCi.
CwmemranHasi 1po0Ob.
VYMHOXEHHUE U JIeJICHUE
0OBIKHOBEHHBIX JAPOOCH;
B3aUMHO-0OpaTHBIC IPOOH.
Pemienune TekcToBBIX 3a1a4,
coJiepKalux Jpoou.
OcHoBHBIE 3371a41 Ha JAPOOH.
[Ipumenenue OykB ams
3aMMcyu MaTeMaTHYeCKUX
BBIPKEHUM U MPEIIOKECHUN

MopneaupoBarth B
dbopme, ¢ MOMOTIBIO
KOMIIBIOTEPA TIOHSTHS 1
CBOMCTBA, CBSI3aHHBIC C
0OBIKHOBEHHOM TPOOBIO.

YuraTh M 3aNMCHLIBATD,

IpoOu, mpeajIaraTh,
JIpoOer.
JIMHATHOM TIPSIMON;

HCII0JIb30BATDH

CpaBHEHHsI IpoOeii.
DopmyJMpOBAThH,

CBOMCTBO Ipodu A7t

3HaAMCHATCIIIO.

rpaduueckoil, mpeaAMeTHOI

CpaBHUBATH OOBIKHOBEHHEBIE

000CHOBBIBATH U 00CYXKIaTh
CIOCOo0bI YIOPSTOYNBAHUS

HN300paxkaTh 0OBIKHOBEHHBIC
IpoOH TOUKaMH Ha KOOP-

KOOPAUHATHYIO IPAMYIO JJIA

3aMUCBHIBATH € MOMOIIbIO
O0yKB OCHOBHOE CBOMCTBO

0OBIKHOBEHHOH /1po0H;
HCNOJIb30BATH OCHOBHOE

COKpallleHus 1pooeii u npu-
BeZICHUs APOOU K HOBOMY

knacc, PI'AOY
JITIO «Axanemus
MuHnpocBeneHus
Poccuny
2. lomarraue
3aJaHHus.
MaremMaTuka.
DJIEKTPOHHBIHN
00pa3zoBaTeIbHBIN
pecype»
Jomarnue
3aJaHHUs.
OcHoBHOE 0011IEE
oOpazoBaHue.
MaremaTukay, 5-6
knacc. AO
«31aTenbpCcTBO
«[IpocBemnienue»
3. Tpenaxep
«O01aKko 3HAHMI
Maremaruka. 5
knacc, OOO
«PusukoH JIad»
4. Kypc ypokos 1o
MaTeMaTuke, 5
knacc, OOO

«MHTEPIA»




IIpeacTraBiasiTh CMELIAHHYIO
IpoOb B BUJE HEMPABWIBHOU U
BBIJICJISITH 1EJTYIO YacTh YKCIIa

U3 HEMPaBUIILHON APOOH.
BoinoHATH
apupmMeTryecKue AeicTBUS
C 0OBIKHOBEHHBIMH JIPOOSMH;
NPUMEHATH CBOMCTBA
apuQMeTHIECKUX TEHCTBUI
JUTSL palliOHATTN3aI[uN
BBIYHCIICHU M.
BbINoTHATH NPUKUIKY H
OLIEHKY Pe3yJbTaTa BHIYUCIIE-
HUI; peaIaraTb u
NPUMEHATH MPUEMBbI
MPOBEPKH BBIYHUCICHUN.
IIpoBoauTH MCCIEeIOBAHUS
CBOMCTB JIpo0eil, onupasch Ha
YHCIIOBbIE SKCIIEPUMEHTHI (B
TOM YHCJIE€ C TTOMOIIBIO
KOMIIBIOTEPA).
Pacno3HaBaTh UCTUHHBIE U
JIO’KHBIE BBICKA3bIBAHUS O
JIpo0sX, MPUBOAUTH
NPUMeEpPbI U KOHTPIPUMEDHI,
CTPOUTH BBICKA3BIBAHUS U
OTPHILIAHMS BBICKA3bIBAHMIA.
PemiaTp TekcTOBBIE 337a4H,
coJieprkalue IpoOHbIe JaH-
HbIE, U 33J]a41 HAa HaXO0XKJICHUE
YacTH LEJIOr0 U LIEJIOTo O €ro
YacTH; BBISABJATH UX
CXO0/ICTBA M Pa3JIN4MSL.
MoaeanpoBaTh X0/ PEIICHUS
3a/1a4y ¢ MOMOIIBIO PUCYHKA,
CXEMbI, TaOJIUIIBI.
IIpuBoauTh, pazoupars,
OLICHUBATH PA3JIMYHBIE pele-
HUS, 3alUCH PEeLIEHUN
TEKCTOBBIX 3a/1a4.
Kpurnuecku oueHuBaTh
[IOJIY4ECHHBINW pe3yJIbTatT, 0Cy-
HIECTBJISATh CAMOKOHTPOJIb,
MPOBEPSISt OTBET HA COOTBET-

CTBUEC YCJIOBUIO, HAXOAUTH




OLLINOKHU.
3HAKOMHUTBCS ¢ HCTOpHeEId
pa3BUTHUS APUPMETUKH.

Harasauas MHOTrOyroJbHHUKH. OnucpiBaTh, HCMOJIb3YS 1. MaTemaruka, 5
reomerpus. YeTpIpEXYyroyIbHUK, TePMHUHOJIOTHIO, H300paxaTh | Kiacc, PDI'TAOY
MHOroyroJibHUKM | TNPSAMOYTOJIBHHUK, KBaJIPAT. € IOMOIIBIO YEPTEKHBIX IO «Axanemus
(16 v) [IpakTnueckas padora WHCTPYMEHTOB U OT PYKH, MuHnpocsenieHus
«IIoctpoenue MOJIETUPOBATh U3 Oymaru Poccun»

IPSIMOYTOJIbHHKA C 33/1aH-
HBIMHU CTOPOHaMU Ha
HEJTMHOBAHHOM Oymarey.
TpeyroyibHHUK.
[lnomane u nepumetp
MPSIMOYTOJIbHUKA U
MHOTOYT'OJIbHUKOB,
COCTaBJIEHHBIX U3
MPSIMOYTOJIbHUKOB, €TUHULIBI
M3MepeHus TIIOIATIH.
[IepumeTp MHOTOYroabHUKA

MHOTOYTOJIbHUKH.
I[IpuBoAUTH MpUMeEPHI
00BEKTOB PEATHLHOIO MUPA,
umeroux popmy
MHOTOYTOJIbHHUKA,
MPsIMOYTOJIbHUKA, KBaJpaTa,
TPEYroJIbHUKA, OLEHUBATH MX
JIMHENHBIE pa3MeEpBL.
BouruncasaTs: nepumerp
TPEeYroJbHUKa,
MPSIMOYTOJIbHHUKA,
MHOTOYTOJIbHUKA; TUIOIIa/1b
psIMOYTOJIbHHUKA, KBaJpaTa.
MN300pakaTh OCTPOYrobHEIE,
PSIMOYTOJIbHBIE U TYIIO-
YTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HEJTUHOBAHHOUN U
KJIeT4aToil Oymare KBajpar u
PSIMOYTOJIBHUK C 3a/IaHHBIMU
JUIMHaMU CTOPOH.
HccaenoBaTh cBoiicTBa
IpsIMOYTOJIbHUKA, KBajipaTa
myTéM HKCIEPUMEHTA,
HAOIIOICHUS, U3MEPEHHUS,
MOJIETTUPOBAHUS; CPABHUBATD
CBOICTBA KBaJpaTa 1 MpsiMo-
YrOJIbHUKA.
Koncrpyuposartsp
MaTeMaTH4ecKHe
NpeI0KeHHs C TTOMOLIBIO
CBSI30K «HEKOTOPBIN»,
«mo0oit». Pacnio3zHaBaTh
WCTUHHBIE U JIOXKHbBIE
BBICKA3bIBaHUS O
MHOTOYTOJIbHUKAX,
NPUBOAUTH NPUMePbI U
KOHTPIPUMEDBI.

2. Jlomanraue
3aJjaHHs.
MaremaTuka.
ONEeKTPOHHBIN
00pazoBaTeNbHBIN
pecype»
Jomarramne
3aJaHHS.
OcHoBHOE 0011Ice
oOpazoBaHue.
Maremarukay, 5-6
knace. AO
«M3maTeanpcTBO
«IIpocsenienuey
3. Tpenaxep
«O0aKo 3HAHUI»
Maremaruka. 5
knacc, OOO
«DusukoH JIady»
4. Kypc ypokoB 1o
MaTeMaTuke, 5
knacc, OOO
«MHTEPIA»




HccnenoBatb 3aBUCUMOCTD
IUIOLIA/IM KBajipaTa OT JJIMHbI
€ro CTOPOHBI.
Hcnoan3oBaTh cBOliCTBA
KBaJPaTHON CETKH JUIs
IOCTPOEHUS PUryp;
pa30uBaTh NPSIMOYTOJIbHUK
Ha KBaJpaThl, TPEYrOJbHUKU;
COCTABJATH (DUTYpPHI U3
KBaJIpaToB U
IPSIMOYTOJIBHUKOB U HaXOJUTh
WX IUIONIA b, pa30UBaTh
(Gurypsl Ha NIPSIMOYTrOJbHUKU
Y KBaJIpaThl U HAXOIUTh UX
IIJIOIAIb.
BeipakaTh BeIMUHNHY
TUIOMIA/IU B PA3IMYHBIX
€IMHUIIAX U3MEPEHUS
METPUYECKON CUCTEMBI MEp,
NOHUMATh U UCNOJIB30BATH
3aBHCHMOCTH MEXTY
METPUYECKUMHU €TMHULIAMH
W3MEPEHMS TUIOIIAIH.
3HAKOMUTBCSA ¢ IPUMepamMu
NPUMEHEeHHs TUIOIAIN U
nepuMeTpa B IPAKTUYECKUX
cutyauusx. Pemars 3axaun
U3 peaJbHOM )KU3HU,
npeaiaratb U 00CyKI1arThb
pa3jMyHbIe CIOCO0bI
penieHus 3aaad.

JlecaTHYHBIE
apoou (46 1)

CpaBHEHHUE TeCATHIHBIX
npobeid. JleiicTBus ¢
JCCSITHYHBIMH JIPOOSMHU.
OkpyrieHne JeCATUIHBIX
Ipooeii.

Pertenne TEKCTOBBIX 3a/1ad,
coJiepKalux ApoOu.
OcHoBHbIE 3371241 Ha ApoOU

JlecsaTnyHas 3amuch APOOCH.

IIpencraBiasiTh AECATUUHYIO
IpoOb B BUIE OOBIKHOBEHHOH,
YUTATh U 3alIUCLIBATD,
CPaBHUBATH JICCATUYHBIC
JIpoOu, mpeajIaraTth,
000CHOBBIBATH M 00CYKIATH
Croco0bI YyIOpsI0YMBAHUS
JECSITHUHBIX APOOEH.
HN300paxaTh necsiTUUYHBIC
JIpoOH TOYKaMU Ha KOOPIH-
HaTHOM IIPSIMOIA.
BoISIBJIAAITH CX0JICTBA H
pa3IMyus MPaBUIT

apudMeTHUECKUX JASHCTBHI ¢

1. MaTremaruka, 5
knacc, DI'AOY
JIIO «Axagemus
MuHIIpOCBeICHUS

Poccuny
2. JlomarrHue
3a]aHUs.
MaremaTtuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomaniaune
3a1aHus.
OcHoOBHOE o0111Ee




BBINOJIHATH NPUKUAKY U
OLIEHKY pe3yJbTara
BBIYHCIICHUM.
IIpumeHsTH CBOMCTBA
apupMeTUYECKUX ACUCTBUHN
JUTSL paliiOHATTN3aI[uN
BBIUHCIICHU M.
IIpuMeHATH NpaBUIO
OKPYTIJIeHHS JCCITUIHBIX
npobeii. [IpoBoauTh
HCCJIeJ0BAHMS CBOMCTB
JECATUIHBIX APOOEH,
OTIUPAsICh HA YHCIIOBBIE
AKCTIEPUMEHTHI (B TOM YHCIIE C
MOMOIIIbIO KOMITBIOTEPA),
BBIIBUTaTh T'MIIOTE3bI U
MPUBOJIUTH UX 000CHOBAHUS.
Pacno3HaBaTh UCTUHHBIE U
JIO’)KHBIE BHICKA3bIBAHUS O
JIpO0sX, MPUBOAUTH
NpUMepPbI U KOHTPIIPUMEPHI,
CTPOMTH BHICKA3bIBAHMS U
OTpPULIAHUS BBICKa3bIBAHUIA.
Pemath TeKCTOBBIE 3a/1aUH,
coJieprkalue IpoOHbIe JaH-
HBIE, U HA HAXOXKJICHHE YaCTH
[EJIOTO U IIeJIOTO 0 €ro
4acTH; BHISABJISATH UX
CXO/ICTBA M Pa3IHYUsL.
MopenupoBaTh X0 perieHus
3a/1a4y ¢ MOMOIIBIO PUCYHKA,
CXEMBI, TaOJIHIIBI.
IIpuBoauTs, pasoupars,
OLICHUBATH PA3JIMYHbIE
pelIeHus, 3aucH pereHui
TEKCTOBBIX 3a/1a4.
OnepupoBaTth IpOOHBIMU
YHUCJIAMH B PEATIbHBIX KU3HEH-

HBIX CUTYyalusIX.

HATypaJbHBIMU YUCIAMHU U obOpazoBaHue.
JECSITHYHBIME JIPOOSMHU, MaremaTuka, 5-6
OOBSICHSTH UX. kiacc. AO
BbInoJgHATH «3parenbeTBO
apudMeTHIeCKue IEHCTBUS C «IIpocsemenuey
JECSITUUHBIMU IpO0SMU; 3. Tpenaxep

«O01aKko 3HAHUI»
Maremaruka. 5
knacc, OOO
«Duznkon Jladb»
4. Kypc ypokoB 1o
MaTeMaTuke, 5
knacc, OO0
«MHTEPIA»




Kputnyecku oueHUBaTh
MIOJIyYEHHBIN PE3yJIbTaT, OCy-
IIECTBJISITh CAMOKOHTPOJIb,
IpOBEPsIsi OTBET HA COOTBET-
CTBHE YCIOBHIO, HAXOIUTh
OIIIHOKHU.
3HAKOMHUTBCS € HCTOpHeEI
pa3BUTHS apUPMETUKN

Harasignas
reomerpus. Teaa

U (purypsli B
npocrpancrse (12

1)

MHoOrorpaHHuKH.
N3obpaxenue
MHOTI'OTrpaHHUKOB. Moaenn
MIPOCTPAHCTBEHHBIX TEl.
[IpssMOyroIBHBIM
napajuienenunes, Kyo.
Pa3Béprku kyba u na-
pajuienenunesaa.
[IpakTnueckas padora «Pa3-
BEpPTKa KyOa».
O06bEM Kybda,
MPSIMOYT OJIbHOTO
napaiesenunesa

Pacno3naBaTh Ha yepTexax,
PHMCYHKaX, B OKPY’Kalo1ieM
MHpe NPSMOYTOJIbHBIN
napajuiesenunes, Kyo,
MHOTOTPaHHHUKH, OMUCHIBATD,
HCI0JIb3YSl TEPMHHOJIOTHIO,
OLIEHMBATD JINHEHHBIE
pa3Mepsl.
IIpuBoauTH IpUMeEPHI
00BEKTOB PEaTLHOIO MUPA,
umeronux popmy
MHOTOT'paHHUKA,
IPSMOYTOJIBHOTO Mapail-
Jenenuneaa, Kyoa.
MN306paxath Ky0 Ha
KJIeT4aToM Oymare.
HccaenoBarth cBoiicTBa Ky0a,
IPSMOYTOJIBHOTO Mapail-
Jenenumnena,
MHOTI'OI'PaHHHUKOB, HCIIOJIb3YS
mozaenu. PacmosHaBaTth U
u3o0paxkathb pa3BEPTKU Kyda
U TMapaJiieenumnesa.
MopenupoBathb Ky0 u
napasenenunes u3 Oymaru u
IPOYMX MaTEpUaJIOB,
00BSICHATH CIIOC00 MO-
JIeTUPOBAHUSL.
Haxoauth usmepenus,
BBIYMCJIATH TUIONIA/b
MOBEPXHOCTH; 00BEM KyOa,
IPSIMOYTOJIBHOTO
napaenenunea;
HCCJIeJ0BATH 3aBUCHMOCTD
00BbEéMa Kyba OT JUTMHBI €T
peOpa, BBIABUIaTh
000CHOBBIBATH THIIOTE3Y.

1. MaTtemaruka, 5
knacc, PI'AOY
HITO «Axanemus
MuHnpocsenieHus
Poccrmy
2. Jlomanraue
3aJjaHHs.
MaremaTtuka.
DIIEKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jomariaue
3aJaHHUs.
OcHoBHOE 00111E€E
oOpa3zoBaHue.
MaremaTukay, 5-6
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue
3. Tpenaxep
«O01aK0 3HAHUI»
Maremartuka. 5
knacc, OO0
«®PusukoH JIad»
4. Kypc ypokoB no
MaTeMaTHuke, 5
knacc, OO0
«MHTEPIA»




Habaropath u npoBoauTh
AHAJIOTHM MEXly OHATUAMU
IO U 00BEMA,
nepuMeTpa U IUIoIa
nosepxHoctu. PacnosnaBarte
VCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS O
MHOTOTpaHHHUKaX, IPUBOJUTH
NpUMepPbI U KOHTPIIPUMEDHI,
CTPOUTH BHICKA3bIBAHMSA U
OTPHIIAHMS BBICKA3bIBAHUM.
PemaTe 3a1a4m 13 peaabHON
KU3ZHU

IloBTOpEHUE M
00001menne (16 4)

[ToBTOpEHNE OCHOBHBIX
TIOHSATUN U METOJIOB Kypca 5
Kjacca, 00001IeHre 3HaHUH

BuruucasaTh 3HaUeHUS
BBIPAYKECHUI, COJIEPIKALIUX
HaTypaJbHbIC YHCTIA,
OOBIKHOBEHHEIE U IECITHYHEIC
JpoOH, BBITIOJTHATH
npeoOpa3oBaHus YHCET.
Bri0upaTh crocod cpaBHEHUs
qHCeJI, BEIYNCICHUH,
NMPUMEHATH CBOICTBA
apuMETUYECKUX ACUCTBUI
JUISL palliOHANIA3al N
BBIYHCIICHHI.
OcyuecTBJasATH
CAMOKOHTPOJIb
BBITIOJIHAEMBIX JICHCTBHI U
CaMOTIPOBEPKY pe3yJibTaTa
BBIYHCJICHHI.
Pemathb 3aaun U3 peasibHOU
J)KU3HU, IPUMEHATH MaTe-
MaTHYeCKHe 3HAHUSA I
pelieHus 3a1a4 u3 Jpyrux
yueOHBIX MPEIMETOB.
Pemats 3a1aun pasHbIMH
crnocodamMu, CpPaBHUBATH
Croco0bl perieHus 3aauH,
BbIOMPATh PALIMOHAJIbHBIH
cnocoo

1. Maremaruka, 5
knacc, PI'AOY
JITO «Axanemus
MuHnpocBenieHus
Poccuny
2. Jlomarrnue
3aJaHUs.
MareMaTuka.
DJEKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomaraue
3aJaHUs.
OcHoBHOE 00111E€E
oOpazoBaHue.
MaremaTukay, 5-6
knacc. AO
«3marenbcTBO
«IIpocBemenne»
3. Tpenaxep
«O061aK0 3HAHMI
Maremaruka. 5
knacc, OO0
«Duzukon J1ad»
4. Kypc ypokos 1o
MaTeMaTHuke, 5
knacc, OOO
«MHTEPIA»

6 kaacc (204 yaca)




HasBanmue pazgena OcHoBHOE OcHOBHBIE BH/IbI DJIeKTPOHHBbIE
(Tembl) (YuCJI0 coJiep:KaHue pasjesia AeSITeJIbHOCTH (undposbie)
4acoB) (Tembi) 00y4Yar MU XCs o0pa3oBaTe/ibHbIE
pecypcsl
HarypajbHbie Apudmernueckue BoinoanaTs 1. Maremaruka, 6
yucaa (30 u) JNEUCTBUS C apupmernueckmne kiacc, PDI'AOY
MHOTI'03HAa4YHLIMU JefcTBHA C HITO «Axanemust
HaTypajIbHBIMU MHOTO3HAYHBIMU MuHnrnipocBenieHus
yuciaamu. Yucnoseie HATypaJIbHBIMHU Poccum»

BBIPKEHUS, TOPSIOK
e CTBHI, HC-

I10JIb30BaHKE CKOOOK.
Oxpyrienue

HATypaJIbHBIX YHCEII.

Jlenutenu u KpaTHbIe
YHCIa; HanOOIBIIUIA
OOIIUI TETUTENL U
HauMeHbIee o01Iee
KpaTHoE.
Paznoxenne uncna Ha
MPOCTHIC MHOKHUTEIH.
JlenuMocTh CyMMBI 1
MIPOU3BEICHHUS.
Jenenue ¢ ocTaTkoM.
Pemenne TekCTOBBIX
3a1a4

YUCIIaMH, HAXOAUTh
3HAYEHM sl YUCIIOBBIX
BBIPa)KEHUI CO
CKOoOKaMHm u 0e3
CKOOOK; BLIYHCJIATH
3HAYEHUS BBIPAKECHUN,
COJICpKAIIUX CTETICHH.
BbInoaHATH
NPUKUAKY U OLIEHKY
3HAYCHHUI YHCIIOBBIX
BBIPa)KECHU,
MPUMEHATH MPUEMBI
MPOBEPKM pe3yibTaTa.
HUcnonb3oBath npu
BbIYHCJIEHUSIX
MePEMECTUTEIBLHOE U
coueraTebHOE
CBONCTBA CIIOJKCHUS U
YMHOKEHHUS, pac-
MPEIETUTEILHOE
CBOMCTBO YMHOXEHUS
OTHOCHUTEJIBHO
CIIOKECHHSI, CBOMCTBA
apu(pMETHIECKHIX
JICUCTBUMN.
HccaenoBarhb
YHCIIOBBIC
3aKOHOMEPHOCTH,
MIPOBOJIUTH YNCIIOBBIE
SKCIIEPUMEHTBHI,
BBIIBUTATh U
000CHOBBIBATH
TUINoTe3bl.
DopMyJIHPOBATH
onpeeJieHUs JeTUTENsS

2. Jlomanraue
3aJjaHus.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraue
3aJaHHUS.
OcHoBHOE 0011Iee
oOpa3zoBaHmue.
MaremaTuka, 5-6
knacc. AO
«3narenscTBO
«ITpocBemenue»
3. Tpenaxep
«O0ako 3HaHUN
Maremaruka. 6
knacc, OOO
«PusukoH JIad»

" KpaTHOTO,




HanOOJIbIIEro OOIIEro
JCIIATCIS U
HaMMEHBIIIETO OOIEro
KpaTHOTO, TPOCTOTO U
COCTaBHOI'O YHCEII;
HCII0JIb30BaTh 3TU
MOHSITUSA TIPU PEIICHUN
3aJ1ad.
IIpumeHnsaTs
AJITOPUTMBI
BBIYMCJICHHS
HanOOJIBIIEr0 OOIIEro
JICIIATEIS U
HAUMEHBIIIETO OO0IIEro
KpPaTHOTO JBYX YHCEIl,
AITOPUTM PA3JI0KECHUS
YHUCJIa Ha TIPOCTHIE
MHOYKHUTEJH.
HccaenoBarhb ycnoBus
nenmuMocTH Ha 4 u 6.
HccaenoBarts,
00Cy:KIaTh,
¢dopmyaupoBath u
000CHOBBIBATH BBIBO/I
0 YETHOCTH CYMMBl,
MIPOU3BEIICHUS: IBYX
YETHBIX YHCEI, IBYX
HEUETHBIX YHCIIE,
YETHOTO M HEYETHOTO
qHCEII.
HccaenoBarth
CBOMCTBA JECIMMOCTHU
CYMMBI U IPOU3BEACHUS
YHCell.
IIpuBoauTH IPUMeEPHI
YHcell ¢ 3aJaHHBIMHU
CBOMCTBaMH,
pacno3HaBaTh BepHbIe
U HEeBEpPHbIe
YTBEPKJICHHUS O
CBOMCTBAX YHCEll,
OnpoBepraTb
HEBEpHBIE YTBEPKICHUS
C MMOMOIIILIO
KOHTPIIPUMEPOB.




Koncrpyuponartp
MaTeMaTH4ecKHe
Npe10KeHus C 10-
MOIIBIO CBSI30K «1»,
«HIIN», «ECTH..., TO...».
Pemats TexcTOBBIC
3a/1a4M, BKJIFOYAIOIINE
MOHSITHUS IETUMOCTH,
apupMeTUIECKUM
CII0CO00OM,
UCII0JIh30BaTh TIepedop
BCEX BO3MOYKHBIX
BApUAHTOB.
MoaeanpoBaTth X0/
pelieHus 3a1a4uu ¢
MOMOIIIBIO PUCYHKA,
CXEMBbI, TAOIUIIBL.
IIpuBoaUTD,
pa3ouparsb,
OLIEHUBATD PA3THMYHbIC
pelIeHuUs, 3anucu
pEILIEHU I TEKCTOBBIX
3ajad.
Kpurnueckn
OlIeHUBATH
MOJTy4YECHHBIN
pe3ynabTaT, HAXOAUTh
OLINOKH, OCYIECTBIIATh
CaMOKOHTPO!JIb,
poBepsisi OTBET Ha
COOTBETCTBHUE YCIOBHUIO.

Harasipnas
reomerpus. [Ipsvbie
Ha MJIOCKOCTH (7 4)

[lepnenqukynsipHbie
psiIMbIE.
ITapannensHbie
psiIMbIE.

Paccrosinue mexny
JIBYMsI TOUKaMH, OT
TOYKHU J0 NPSAMOH, JIIH-
Ha MyTH Ha KBaJIpaTHOM
CETKE.

[Tpumeps! IpsSMBIX B
IIPOCTPAHCTBE

PacnosnaBarth Ha
yeprexax, puCyHKax
CJIy4ayd B3aUMHOTO
pacIoJIOKEHUs IBYX
IPSIMBIX.
H3o06paxkarts ¢
NMOMOIIBI0 YePTEKHBIX
HHCTPYMEHTOB Ha
HEJIMHOBAHHOM U
KJeT4yaTroil Oymare jaBe
[IepPECEKAOLINECS
psIMBbIE, JIBE
napajuleJIbHbIE NIPSMBIE,
CTPOUTH MPSAMYIO,

1. MaTtemaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHIIpOCBEICHUS
Poccuny
2. JlomanrHue
3a]aHUs.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aJaHus.
OcHoBHOE o0111Ee




NEPIEHIUKYISPHYIO o0pa3oBaHue.
JTAHHOM. MaremaTukay, 5-6
IIpuBoauTH NpHMeEpPHI kiacc. AO
NapauIeJIbHOCTH U «M31arenbCcTBO
NEePIEeHIUKYIIPHOCTU «IIpocBemienue»
MPSMBIX B 3. Tpenaxep
MPOCTPAHCTBE. «O06nako 3HaHUII»
PacnosnaBarth B Maremaruka. 6
MHOTOYTOJIbHUKAX kiacc, OO0
NEPIEHANKYIISPHBIE U «PuzukoH Jlad»
napajulesbHble

ctoponsl. M300paxkaTs
MHOTOYTOJIbHUKHU C
napauleIbHbIMHU,
NEePIEeHIUKYIIPHBIMU
CTOPOHAaMH.
HaxoauTs paccrosiHue

MCXKIY ABYMSA TOYKaMH,

OT TOYKH JI0 MPSAMOH,
JUIMHY ITyTH Ha
KBaJpaTHOM CETKE, B
TOM YHCJIE UCIOJIB3Ys

udpoBbIE pecypchl
1

. Maremaruka, 6

Tlpo6u (32 u)

OOBIKHOBEHHAS IPOOB,
OCHOBHO€ CBOMCTBO
Ipobu, coKpalieHue
npobeii. CpaBHEHHE H
yIOpSA0YUBaHUE
Ipo0ei.
Jecsituunbie qpodu u
MeTpUYeCcKasi CUcCTeMa
Mep.
Apudmernueckne
JIEUCTBUS C
OOBIKHOBEHHBIMHU U
JECSITUUHBIMU
IpoOsIMHU.
OtHomenue. /lenenue
B JAHHOM OTHOIIICHUHU.
Macmra6, mpomnopiusi.
[Tonsatue nporieHra.
Briuncnenue npouenra
OT BEITUYHHBI U
BEJIMYMHBI 110 €€

YHOPSiI0YMBATh Jpo0H,

CpaBHuBaThH U

BbLIOMPATH CIOCOD

BCJIIMYHH B MCTpH‘-ICCKOﬁ
CUCTCMC MCD.

JIIO «Axkagemus

knacc, PI'AOY

CcpaBHEHHUS JIpoOei. MuHnpocBeneHus
IIpencraBiasaTh Poccuny
JIECTUYHBIC IpOOH B 2. lomamraue
BHJI¢ OOBIKHOBEHHBIX 3aJaHHUSl.
npoOeit n Marematuka.
OOBIKHOBEHHBIC B BHJIC DJIEeKTPOHHBIHN
JICCSITUYHBIX, HC- 00pa3zoBaTeIIbHBIN
M0JIb30BaTh pecype»
SKBHBaJIEeHTHbIE Jomamnue
npeaCcTaABJIeHUs 3aJaHHUSl.
npoOHbIX yucen npu ux | OcHOBHOeE o01ee
CpaBHEHUH, NIPU obOpazoBaHue.
BBIYMCIICHUSIX. MaremaTukay, 5-6
HUcnoab3oBath knacc. AO
JEeCSITUUHBIE IPOOH MpHU «3paTenscTBO
npeoOpa3oBaHUN «IIpoceemienue»

3. Tpenaxep
«O01aKo 3HAHAN»
Marematuka. 6

BeInmoaHaATL

MPOLICHTY.




Pemenne TeKCTOBBIX

3a/1a4, COJIepKaIINX

JIpoOu M MPOLICHTHI.
[IpakTuyeckas pabora
«OTtHo1IEeHNE UTHHBI

OKPY>KHOCTH K €€
JUaMeTpy»

apudgMeTnyecKue
AEUCTBHA C

OOBIKHOBEHHBIMU U

BouruncjasaTes 3Ha4CHUS
BBIPa)KCHU,
coJiepKaIux 0ObIK-
HOBCHHBIC U
JECSITUUHBIE pOoOH,
BBITIOJTHATH TIPeoOpa-
30BaHUs IpoOei,
BbIOMPATH CI10CO0,
NMPUMEHSTH CBOIiCTBa
apupMeTUIECKUX
JEUCTBUU TS
panoHaIN3auN
BBIYHCIICHU .
CocTaBiasiTh
OTHOIICHHS U
MIPOTIOPITNHY, HAXOAUTh
OTHOIIEHHE BEJINYHH,
JeNIUTh BETUYHHY B
JTAHHOM OTHOIICHHH.
Haxoaurnb
JIKCIEePUMEHTAIbLHBIM
MMyTEéM OTHOIIECHUE
JUTUHBI OKPY>KHOCTH K
€€ nuamerpy.
NuTepnperupoBarb
MacmTad Kak
OTHOIICHHE BEJINYHH,
HAXOAUTH MacuiTad
IU1aHa, KapThl U
BBIYUCTISTH PACCTOSIHUSA,
UCIIOJIb3YS MacIITal.
OO0BSICHATD, YTO TAKOC
MPOLIEHT, YIIOTPEOIATh
000pOTHI peuu co
CJIOBOM «ITPOLIEHT.
BoipaxkaTh IpOICHTHI B
Ipo0six u Apodu B
MPOLIEHTaX, OTHOILLIEHUE
JBYX BEJIHYUH B
MPOLICHTAX.

Boruucaarhb MMPpOLCHT

ACCATUYIHBIMHA PO OsIMU.

knacc, OOO
«DusuxoH JIadb»




OT YHUCJIa U YUCIO IO
€ro IPOLEHTY.
OxkpyrasTs 1podu u
MPOLICHTHI, HAXOIUTh
npUOIMKEHNS YU CET.
Pemars 3a1a4n Ha
YacTH, IPOLICHTHI,
MPOTIOPIMH, HA
HaxXOXJIeHUE IpoOu
(mporeHTa) OT
BEJTMYMHBI ¥ BEJTUIHHBI
o e€ 1podu
(mporeHTy), 1podu
(mpo1ieHTa), KOTOPbII
COCTaBJIISIET OJTHA
BEJIMYMHA OT JIPYTOM.
IIpuBoaUTD,
pa3douparb, OLEHUBATH
pa3IuYHbIE PEIIeHU,
3aIMCH PeIIEeHUN
TEKCTOBBIX 3a]au.
N3Baexkars
uH(popMaIUI0 U3
TaOJIHI] ¥ TUarpamm,
UHTEPIPETUPOBATH
TaOJIMYHbIC JaHHBIE,
OTIPEIeNIATh Hau-
OoJblIee U HaMEHbIIee
U3 MPEICTaBICHHBIX
JTAHHBIX

Harasipnas
reoMeTrpus.
Cummertpus (6 1)

OceBast cummeTpusi.
IlentpanbHas
CUMMETpHUSL.
ITocTtpoenue

CUMMETPUYHBIX QUTYP.

[IpakTuyeckas pabora
«OceBasi CHMMETPHSI.
Cummerpus B
IIPOCTPAHCTBE

Pacno3naBarb Ha
yeprexax u
H300paKCHHIX, H300pa-
KaTh OT PYKU, CTPOUTH
C TIOMOMIbIO
UHCTPYMEHTOB PUTypy
(0Tpe3oK, TIOMaHyIo,
TPEYrOJIbHUK,
MPSIMOYTOJIbHUK,
OKPY>KHOCTB),
CUMMETPUYHYIO TaHHOM
OTHOCHUTENIBHO TPSMOH,
TOYKH.
HaxoauTs npumepsl

CUMMCTPHHU B

1. MaTtemaruka, 6
knacc, DI'AOY
JIIO «Axagemus
MuHIIpOCBEICHUS
Poccuny
2. lomamraue
3aJaHUs.
Maremartuka.
DNEKTPOHHBIN
00pa3oBaTeNbHbII
pecype»
Jlomanane
3aJaHus.
OcHoBHOE o0111Ee
obOpazoBaHue.




OKpYKaroIleM MUDE.
MogaeaunpoBarth 13
Oymaru nBe (pUTypHl,
CUMMETPUYHbIE
OTHOCHTEJIBHO IIPSIMOI;
KOHCTPYHPOBAaTh
reOMETPUYECKUE
KOH(UTypaluu,
UCIIOJIb3Ysl CBOMCTBO
CUMMETPUH, B TOM
YHUCJIE C IOMOIIBIO
U (POBBIX PECYPCOB.
HccaenoBarhb cBolicTBa
U3YYEHHBIX (uUryp,
CBSI3aHHbIE C
CUMMETPUEHN, UCITONB3YS
9KCIIEPUMEHT,
HaOJII0IcHHE,
MOJEJIIMPOBAHNE.
O00CHOBBIBATD,
OIpOBeprarsp C
MIOMOIIBIO KOHTPIIPUME-
POB YTBEPKIECHUS O
CUMMeTpUHU HUryp

MaremaTukay, 5-6
knacc. AO
«3narenscTBO
«IIpocsewenue»
3. Tpenaxep
«O0I1aKo0 3HaHUNY
Martemaruka. 6
knacc, OOO
«Puzukon JIab»

Bbipakenus ¢
oyxkBamu (6 1)

[Ipumenenne OykB st
3anucu
MaTeMaTHYECKUX
BBIPAKECHUIN U
MPEUI0KEHUH.
bykBeHHbIE BbI-
paKEeHHUS U YHCIIOBBIE
MOJICTAHOBKHU.
BbykBeHHbIe paBeHCTBA,
HAXO0XKJICHUE
HEU3BECTHOTO
KOMITOHEHTA.
DopMyiibL

HUcnonb3oBaTh OyKBBI
711 0003HAYEHUS
4yucel, pY 3alucu
MaTeMaTUYECKHX
YTBEPKICHHH,
COCTaBJISITh OYKBEHHBIC
BBIPAYKECHUS 110
YCIIOBHIO 33/1a4H.
HccaenoBarhb
HECJIOKHBIC YHMCIIOBLIC
3aKOHOMEPHOCTH,
UCIIOJIb30BaTh OYKBbI
JUTSL X 3aIIMCH.
BoruncasaTh 4iCcI0BOE
3HaueHue OYKBEHHOTO
BBIpaXKEHUS IPU
3aJJaHHBIX 3HAUCHUIX
OYKB.
3anuceIBaTh
¢opmyibi: nepumerpa

1. MaTemaruka, 6
knacc, PI'AOY
JIIO «Axanemus
MuHnpocBeneHus
Poccuny
2. lomamnraue
3a1aHUs.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3aJaHUs.
OcHoBHOE o0111Ee
obpazoBaHue.
MaremaTukay, 5-6
knacc. AO
«3paTenscTBO
«IIpoceemienue»
3. Tpenaxep
«O01ako 3HAHMI




U TUTOIIIA U TIPSIMO-
YrOJIbHUKA, KBAAPATa;
JUTUHBI OKPY>KHOCTH,
MJIOIIAIU KPYTa;
BBINOJIHATH
BBLIYHCJIEHHUS 110 3TUM
dbopmymnam.
CocTaBasarhb
popmyJsl,
BBIPKAIOIITUE
3aBUCHUMOCTH MEXK]TY
BEJIMYMHAMU: CKOPOCTD,
BpEMsi, pPACCTOSIHHE; TIe-
Ha, KOJIMYECTBO,
CTOMMOCTB;
MIPOU3BOIUTEIIBHOCTD,
BpeMsi, 00bEM paboTHI;
BBITIOJIHSTH
BBIYHCIICHHS 110 DTUM
dbopmymnam.
Haxoautsb
HEU3BECTHBIN
KOMITOHEHT
apuMeTUIECKOTO
IEUCTBUA

Maremaruka. 6
knacc, OOO
«DuszukoH JIad»

Harasignas
reomerpusi. ®urypnbi
Ha I10cKkocTH (14 1)

YeTbIpEXYTroJIbHUK,
IpUMEPHI
YETBIPEXYTOJIbHUKOB.
[IpsiMmOyroabHUK,
KBaJIpaT: CBOMCTBA
CTOPOH, YIJIOB,
nuaroHaiei.

H3mepenue yrios.
Buel TpeyroybHUKOB.

IIepumeTp
MHOTOYTOJIbHUKA.
[Mnomans Gurypst.
dopmyIbl IepUMeTpa u
TUTOIIA/IN TIPSIMO-
YTOJIbHHKA.
[Tpubnmxénnoe n3-
MEpEeHHE IO
buryp.

[IpakTuyeckas pabora

HN3o00paxkatb Ha
HEJIMHOBAaHHOM U
KJIeT4aToOM Oymare ¢
HCII0JIb30BAHUEM
4epTEKHBIX
MHCTPYMEHTOB
YETBIPEXYTOJIBHUKU C
3a/IaHHBIMU
CBOWCTBaMHU: C
napajujieIbHbIMHU,
NEepHEHANKYISAPHBIMU,
PaBHBIMU CTOPOHAMHU,
NPSIMBIMU yIJIaMH U Ap.,
paBHOOEIPEHHBIN
TPEYrOJIbHUK.
Hpennarars u
00CyxK/1aTh CIOCO0ObI,
AJITOPUTMBI T10-
CTPOCHHSL.
HccaenoBarhb,

1. MaTemaruka, 6
knacc, PI'AOY
JIIO «Axkagemus
MuHnpocBeneHus
Poccun»

2. lomamraue
3aJaHUs.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomanane
3aJaHHuSl.
OcHoBHOE o0111Ee
obpazoBaHue.
MaremaTukay, 5-6
knacc. AO
«3paTenscTBO
«IIpocaemienue»




«[Inomans kpyra»

UCIIOJIB3YS
HKCIEPUMEHT,
HaOII0CHHE,

MO/IETTUPOBAHUE,
CBONCTBA
IPSIMOYTOJIbHUKA,
KBaJlpara, pa30uBaTh Ha
TPEYTrOJIbHUKU.
O00CHOBBIBATD,
OIIpOBepPraTh C
MOMOIIBIO
KOHTPIIPUMEPOB
YTBEPKACHUS O TIpsi-
MOYTOJIbHUKE,
KBajpare,
pacno3HaBaTh BEpHbIE

U HEBEpHbIE
YTBEPKICHHUS.

HN3mepATsL U CTPOUTH C
MOMOIUIBIO
TPAaHCIIOPTHUPA YIJIbL, B
TOM YHCIJIE B
MHOT'OYTOJIbHUKE,
CPaBHHUBATH YIJIbI; pac-
MO3HABATh OCTPBHIE,
NpsIMbIE, TYIBIE,
pa3BEPHYTHIE YIJIBI.
Pacno3HaBarth,
H300paxkaTh
OCTPOYTOJIbHBIN, TPSAMO-
YTOJIbHBIHN,
TYIOYT OJIbHBIH,
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUM
TPEYrOJbHUKH.
BoruucasaTs nepumerp
MHOTOYTOJIbHUKA,
II011alb MHO-
rOYTrOJIbHUKA
pa30uneHneM Ha
IPSIMOYTOJIBHUKH, Ha
paBHbIE (QUTYDHI,
HCII0JIb30BAThH
METPUUYECKUE EUHULIBI
M3MEpEHUS AJIUHBI U

3. Tpenaxep
«O0n1aKo 3HaHUN»
Maremartuka. 6
knacc, OOO
«Puzukon JIab»




IO,
Hcnoab3oBaTth
npuodInKEHHOE

HU3MepeHue JUIMH U I1J10-

magei Ha KJIeT4aTou

Oymare, npuOIMKEHHOE

WU3MEPEHHE ITTUHBI
OKPYXKHOCTH, TUTOIIAIN

Kpyra

THoaoxureabHbIE U
oTpuuaTeJbHbIE
yncaa (40 u)

Henpie uncna. Moayns
yuclia, TeoMeTpudecKas
MHTEpIpeTaIus
Moayisi. YucinoBbie
MIPOMEKYTKH.

TlomoxurenpHBIE U

I[puBoANTH NPUMeEPHI
UCTIOJIb30BAHUS B
pEATbHOM )KU3HU

ITOJIOXKUTCIIBHBIX U

OTPULATCIIBHBIX YUCCIT.

HN3o6paxkars nensie

1. MaTemaruka, 6
knacc, PI'AOY
HITO «Axanemus
MuHnpocsenieHus
Poccuny
2. Jlomanraue

OTpHIATEbHbIE wicTa, | THCTIA, TIOJIOKHUTENbHbIE 3a/IaHuUsl.
CpasHenne monoxu- | Y OTPUNATENbHbIE THCTA Maremaruka.
TelbHEIX 1 TOYKaMH Ha YUCIIOBOM DJIEKTPOHHBIN
OTPHIATENBHBIX THCEIL. psIMOM, HCIOJIL30BATh | 00pa30BaTeNbHBIN
ApudmeTneckue YHUCJIOBYIO MPSAMYIO TSI pecype»
NeHCTBIS ¢ CpaBHEHUS YHCEIL. Jomariaune
T ———_— IIpumeHnsaTH NpaBuIa 3a/1aHus.
OTpHIIATETEHBIMH CpaBHEHHSI, OcHoBHOE 00111E€E
YHCITAMIL YIOPSII0YMBATh LIETIbIE obpa3oBaHue.
YHCJIa; HAX0AUTh MaremaTukay, 5-6
Pemrenne TekCTOBBIX
MO/1yJIb YHCJIA. kiacc. AO
3a1a4
DopmMyJanpoOBaATH «3naTenscTBO
npasuJia Beruncienus ¢ | «lIpocsemenue»
MOJIOKUTEIBLHBIMU U 3. Tpenaxep
OTPHLIATEIIbHBIMU «O0nako 3HaAHUID
YuClIaMu, HAXOAUTh Maremaruka. 6
3HAYEHHS YHCIOBBIX kinacc, OO0
BBIPAKEHHUI, «DwuszukoH JIab»
coJiepKalux JIeHCTBUS
C MOJIOKUTEIbHBIMU U
OTPHLIATENbHBIMU
YHUCIIAMH.
IIpumeHaTs CBOMCTBA
CJIOKEHHUSA U
YMHOXKEHUS JIs
npeoOpa3oBaHUs CyMM
Y NIPOU3BEICHUI
IIpencrasienue [IpssmoyronesHas OO0BbACHATH U 1. Maremaruxka, 6

AAHHBIX (6 1)

CHUCTCMa KOOpJAWHAT Ha

WITIOCTPHPOBATH

knacc, DI'AOY
JIIO «Axanemus




mnockocty. Koopauna-
THI TOYKH Ha
IUIOCKOCTH, a0cmucca u
OopJuHAaTAa.
CroJiObuaTsie U
KPYrOBBIC TUATPAMMBI.
[IpakTnueckas pabora
«IIoctpoenue
JarpamMmm.
Pemenne TeKCTOBBIX
3aJ1a4, coepIKaIIuX
JTAHHBIC, TIPE/ICTAB-
JICHHBIE B TAOJUIAX U
Ha Juarpammax

MOHSATHE TIPIMOYT0JIb-
HOM CHCTEMBI
KOOPJAMHAT Ha

IIOCKOCTH,
HCIO0JIb30BaTh
TEPMUHOJIOTHIO;
CTPOUTH Ha
KOOPJIMHATHOMN
INIOCKOCTH TOYKU U
(Gurypsl 1o 3alaHHBIM
KOOpPJUHATAM,
HAXOAUTh KOOPAMHATHI
TOYEK.
YuraTth cTOJI04YATEHIE U
KpPYrOBBI€ TUArPaMMBbI;
HHTEPNPETHPOBATH
JAaHHBIE; CTPOUTH
croJi0uaTeIe aHra-
TpamMMBlI.
Hcnoan3oBaTh
uHdopmanuio,
MIPEICTABICHHYIO B Ta-

OymIrax, Ha AMarpaMmMax

JUTSL pEIICHUS
TEKCTOBBIX 3a7a4 U
3a/1a4 U3 peaabHOM

JKU3HU

MuHnpocBeneHus
Poccuny
2. lomanraue
3aJIaHUs.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraue
3aJjaHus.
OcHoBHOE 0011Iee
oOpazoBaHue.
Maremarukay, 5-6
knacc. AO
«W3maTeabcTBO
«IIpocBenienne»
3. Tpenaxep
«O01aKo 3HAHUI»
Maremartuka. 6
kiace, OO0
«DusukoH JIad»

Harassgnas
reomerpusi. Purypnbi
B nmpocrpancrse (9

)

[IpsimoyronabHbIN
napasuienenumnen, Kyo,
npusMa, MupamMmuaa,
KOHYC, IIMUIMHIp, IIap U
ctepa. N3zo0pakenue
POCTPAHCTBEHHBIX
¢buryp. [Ipumepst
pa3BEPTOK
MHOTOTPaHHHUKOB,
WIMH]IpA U KOHYCA.

[IpakTuyeckas pabora
«Coznanue moienen
IPOCTPaHCTBEHHBIX

buryp».
[TonsTue 00bEMA;
€IMHULIBI U3MEPEHUS
00béma. OOBEM npsiMO-

YIroJIbHOT'O

PacnoznaBarth Ha
yepTeKax, pUCyHKax,
ONHMCBHIBATH IMPaAMULTY,
pU3MY, LHIHH]P,
KOHYC, 1L1ap,
H300paxkaTh UX OT
PYKH, MOJeTHPOBATH
u3 Oymaru, MjaacTUJIMHA,
IIPOBOJIOKH U JIp.
IIpuBoauTHL NpUMeEPDI
00BEKTOB OKpY-
JKAIOLIET0 MUPA,
UMEIOIUX (HOPMBI
Ha3BaHHBIX TEI.
Hcnouab3oBarb
TEePMHHOJIOTHIO:
BEpIINHA, peOpo, TpaHb,
OCHOBAaHUE, BBICOTA,

1. MaTemaruka, 6
knacc, PI'AOY
JIIO «Axkagemus
MuHIIpOCBEICHUS
Poccuny
2. lomamraue
3a1aHUs.
Maremartuka.
DNeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3a]aHUs.
OcHoBHOE o0111Ee
obOpa3oBaHue.
MaremaTukay, 5-6
knacc. AO




napajuiesenunesa,
Ky0a, popmynbl 00bEMa

pamuyc u 1uaMerp,
pa3Béprka. U3yyars,
UCIIOb3YS
HKCIIEPUMEHT,
HaOII0ECHUE, U3ME-
peHue, MoJIeIMpOBaHue,
B TOM YHCJIE
KOMIIBIOTEPHOE, U
ONMUCHIBATH CBOIiCTBA
Ha3BaHHBIX TeT,
BbISIBJISITh CXO/JCTBA U
Pa3IuYUA: MEKIY
NAPaMUION U IPU3MOWN;
MEXTy HATUHIPOM,
KOHYCOM H IIIapOM.
Pacno3naBatb
pa3BEPTKU
napasuiesenunena,
Ky0a, IpHU3MB,
MpaMuIbl, KOHYCA,
HUJTUHAPA;
KOHCTPYMPOBATh
JTAaHHBIE TeJIa U3
Pa3BEPTOK, CO3/1ABATH
nx moaenu. Co3paBarhb
MO/eH
MIPOCTPAHCTBEHHBIX
buryp (u3 Oymaru,
IIPOBOJIOKH, IIJIACTUIIMHA
u 1p.)
N3mepsTh Ha
MoOeNsAX: JIUHBI pédep
MHOTOIPaHHUKOB,
JuaMeTp 1apa.
BeiBoauts popmyay
00BnéMma
MPSIMOYT'OJIBHOTO
napajuieiaenunesaa.
Beruncasars no
popmyaam: 06bEM
MPSIMOYTOJIBHOTO Ta-
paienenumnesaa, Kyoa;
MCII0JIb30BATh €IUHULIBI
U3MepeHus 00bEMa,

BBIYHCJIAATH 00BEMBI

«3narenscTBO
«IIpocsewenue»
3. Tpenaxep
«O01mako 3HaHUI
Martemaruka. 6
knacc, OOO
«DusuxoH JIady»




TCJI, COCTaBJICHHBIX U3
KyOOB,
napaJiielenuIe0B;
pelaTh 3a1a4M C
PCaAJIbHBIMU JJAHHBIMHU.

IToBTOpEHHE,
0000meHue,
cucremarusauus (20

1)

[ToBTOpEHNE OCHOBHBIX
MOHATHN U METOJ0B
KYpCOB 5 U 6 KJIaccoB,
000011IeHNE 1
CUCTEMaTH3aIus
3HaHUI

BbIyucasaTh 3HaueHUS
BBIPa)KCHU,
CoJIepKalux HaTy-
pajbHBIC, LIETBIC,
MTOJIOKUTEIbHBIC U
OTpHIIATEIIbHBIC YHCIIA,
OOBIKHOBEHHEIC U
JIECSITUYHBIE IpOOH,
BBITIOJTHSTh
npeoOpa3oBaHus YHCEN
Y BBIPAKECHMUI.
BriOupaTh cnocod
CpaBHEHHUSI YHCET,
BBIYMCJICHHH,
IPUMEHSATH CBOHCTBA
apuhMeTUIECKUX
NEUCTBUH s
palvoHaNIN3aAU
BBIYMCJICHHI.
Pemars 3axauu u3
peaabHOM KU3HU,
NPUMEHATH MaTe-
MaTH4YecKHe 3HAHUSA
JUISL pelIeHus 3a71a4 U3
JIPYTUX MPEIMETOB.
Pematp 3amaun
Pa3HbBIMH CIIOCO0aAMHU,
CpaBHMBATD, BbI-
OUpaTh COCOOBI
pelIeHHS 3a/1a4uH.
OcyuecTBasTh
CAMOKOHTPOJIb
BBITIOJTHSIEMBIX
JICVICTBUN U
CaMOITPOBEPKY
pe3ynbTaTa

1. MaTtemaruka, 6
knacc, PI'AOY
HITO «Axanemust
MuHnpocBeneHus
Poccumy
2. Jlomanraue
3aJjaHHs.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecype»
Jomarraue
3aJaHHus.
OcHoBHOE 0011Iee
oOpaszoBaHue.
MaremaTukay, 5-6
knacc. AO
«3narenscTBO
«ITpocBemenue»
3. Tpenaxep
«O0iako 3HaHUI»
Maremaruka. 6
knacc, OOO
«PusukoH JIad»

BBIYHMCIIEHUHN




Auaredpa 7-9 kaacc

Lesn yyeoHoro Kypca

AnreOpa sIBAsieTCS OJHUM M3 OINOPHBIX KYpCOB OCHOBHOM IIIKOJIBI: OHA OOECre4YrBaeT
HU3YUCHUC OPYIrux IUCHUIIIIMH, KaK CCTCCTBCHHOHAYYHOI'0, TaK M T'YMAHHUTApHOI'O IHUKIIOB, eé
OCBOEHHME HEOOXOJUMO JUIsi MPOJOJDKEHHsS 0Opa30BaHUS M B MOBCEIHEBHOW KM3HM. Pa3Butune y
o6yqa10umxcx HAay4YHBIX Hpe)ICTaBHeHPII;’I 0 TPOUCXOKICHUU W CYHIHOCTH anre6pa1/1quKI/Ix
abctpakiuii, cnoco0e OTpakeHHsT MaTeMaTHUECKOM HayKO#l SIBJEHMH M MPOLECCOB B MPHUPOJE U
oOmiecTBe, PO MaTeMaTHYECKOTO MOJICTUPOBAHNUS B HAyYHOM TIO3HAHWM W B TPAKTHKE
crocoOCTBYEeT POPMHUPOBAHUIO HAYIHOTO MUPOBO33PEHUSI U KAYECTB MBIIIJICHHUS, HEOOXO0TUMBIX IS
aJanTauyu B COBpEMEHHOM IM(poBOoM obmiecTBe. M3ydyeHue ainreOpbl ecTeCTBEHHBIM 00pa3oM
ofOecrieunBaeT pa3BUTHE YMEHHUs HAOIIOaTh, CPAaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TpeOyeT
KPUTUYHOCTH MBIIIEHUS, CIHOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBATH CBOM JCUCTBHS H
BBIBOJIBI, (hopMynupoBaTh yTBepxkAcHUSA. (OcBoeHHE Kypca anreOpbl oOecreyrBaeT pPa3BUTHE
JIOTUYECKOTO MBIIIJICHUS! O0Y4aromMUXCs: OHM HCHOJIB3YIOT AEAYKTHUBHBIE W HHAYKTHUBHBIE pac-
CyXKJeHHus, 0000IeHne W KOHKpeTHU3aIuio, adcTparnupoBanue W aHamoruro. OOydeHuwe anredpe
MIPENIoaracT 3HAuYUTEIbHBIH OOBEM CaMOCTOSITEIBLHOU MEATENIbHOCTH OO0YYarOIIUXCs, MO3TOMY
CaMOCTOSITENILHOE PEIlIeHUE 3a/1a4 €CTECTBEHHBIM 00pa3oM SIBIISIETCA peair3alrei 1esiTelIbHOCTHOTO
MPUHIIHUIA 00yUeHUsI.

B crpykrype nporpammbl yueOHOTO Kypca «Anre6pa» OCHOBHOU IIKOJBI OCHOBHOE MECTO
3aHMMAIOT COJIEPKaTeNbHO-METOMUECKHe JHUHUU: «Yuclia ¥ BBIYUCICHUSY; «Ajredpandeckue
BBIPOKEHUS»; «YpaBHEHHs] M HepaBeHCTBa»; «DyHkium». Kaxmas w3 3THUX CoJep)KaTelIbHO-
METOJMYECKUX JIMHHUM pa3BUBAeTCAd Ha MPOTSDKEHUU TPEX JIET U3Yy4eHHUsS Kypca, €CTECTBEHHBIM
o0pa3oM TmeperieTasich U B3aUMOJACWUCTBYS C JPYTMMH €ro JUHUAMU. B Xxone u3ydeHus: Kypca
00OyyaronmMcsl TPUXOIUTCS JIOTUYECKH PacCyXIaTh, MCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH
s3bIK. B CBSI3M € ATHM 11eeco00pa3HO BKIIOUUTH B MPOTrpaMMy HEKOTOpPbIE OCHOBBI JIOTHKH,
MIPOHU3BIBAIOIIME BCE OCHOBHBIE pa3esibl MaTeMAaTUYECKOTO OOpa30BaHMSI M CIIOCOOCTBYIOIIME
OBJIAZICHUIO OOYYalOIIMMUCS OCHOB YHHMBEpCAJIBHOTO MaTeMaTHUYecKOro s3blka. TakuMm oOpasoMm,
MOKHO YTBEp)KJaTh, YTO COJIEPKATEIbHOH M CTPYKTYpPHOM OCOOEHHOCTBIO Kypca «Amnredpa»
SBJISICTCS €0 MHTEIPUPOBAHHBIHN XapakTep.

CO,Z[ep)KaHI/IC JIUHUM «YHcaa U BEIYUCICHUS CIIYKUT OCHOBOH IJIs1 JaJbHEUIIIEro HU3YUYCHU
MaT€MaTuKu, CHOCO6CTByeT Pa3BUTHIO Y 06yqafonmxca JJOTHYCCKOT'O MBIIIJICHHW A, q)OpMI/IpOBaHI/IIO
YMCHHA 1IOJIb30BATHCA  AJITOPUTMAaMH, a TaKKe HpI/IO6peTCHI/IIO MPAKTUYCCKUX HABLIKOB,
HCO6XO,Z[I/IMBIX JIJISI TIOBCEHEBHOM »KHU3HM. Pa3BUTHE MOHATHS O YUCIIE B OCHOBHOM IIIKOJIE CBSI3aHO C
pallnOHaJIbHBIMU u HppanuoHaJIbHbIMU qHucCJiaMu, (bOpMPIpOBaHI/ICM HpCIlCTaBJ'ICHI/Iﬁ )
JIEICTBUTEIILHOM YHCIIE. 3aBepIJ_ICHI/IC OCBOCHHUS YMCJIOBOM JHMHUHU OTHECEHO K CTapaieMy 3BCHY



o01m1ero o0pa3oBaHus.

Conepxkanve JByX anreOpanyeckux JIMHUM — «AJreOpanyeckue BbIpAXKEHUS» U
«YpaBHEHUS U HEPABEHCTBa» CIOCOOCTBYET ()OPMUPOBAHUIO Y OOYUAIOMIMXCS MATEeMaTHYECKOTO
ammapara, He0OXOJMMOTO JUIs pElIeHHs 33/7a4 MAaTeMaTHKH, CMEKHBIX HPEAMETOB M MPAKTUKO-
OpUEHTUPOBAHHBIX 3a7ad. B OCHOBHOH mIKojie y4eOHBI MaTepuall TPYIIHUPYETCS BOKPYT
paloHaIbHBIX BbIpakeHUM. AnreOpa AEMOHCTpUPYET 3HAUEHUE MAaTEMATHKU KAk s3bIKa JUIs IO-
CTPOEHHUSI MATEMATUYECKUX MOJIENICH, ONTMCAHUS MMPOLIECCOB U SIBJICHUU pealibHOTO Mupa. B 3agaun
oOy4eHus anredpe BXOIAIT TaKKe JaTbHEUIIee pa3BUTHE AITOPUTMUYECKOTO MBIIIICHHUS, HE00XO0I1 -
MOTO, B YaCTHOCTH, JISi OCBOCHHS Kypca WH(GOPMATHKH, W OBJAJICHUE HABBIKAMH JEITyKTHBHBIX
paccyxenuit. [IpeoOpazoBanre CMMBOJIBHBIX (H)OPM BHOCHUT CBOM CcrielIM(UUIECKU BKIIa B pa3BUTHE
BOOOpakeHHUs1, CHOCOOHOCTEN K MAaTEMaTUYECKOMY TBOPYECTBY.

Copepxanne QyHKIMOHAIBHO-TpapUUECKON JTMHUN HALEJIEHO HA MOJIyYe€HUE KOJIbHUKAMU
3HaHUHM 0 PYHKIMIX KaK BAXKHEHUIIIEH MaTeMaTHUYeCKOM MOJICIIH JIJIsl OTIMCAHUS U UCCIICTIOBAHUS
pa3zHoo0pa3HBIX MPOLIECCOB U SIBJIEHUM B pupoae u oduiecTe. M3ydyeHue aToro Marepuana
CIOCOOCTBYET Pa3BUTHIO Y OOyUaIOUINXCS YMEHMSI UCIIOJIb30BaTh pPa3IMYHbIE BbIpAa3UTEIIbHbIE
CpEeJICTBa sI3bIKa MAaTEMATHKH — CJIOBECHbIE, CHMBOJIMYECKHE, TpaduyecKie, BHOCUT BKJIaJ B
(dbopMHpOBaHKE MTPEACTABICHUNA O POJIM MATEMATUKK B Pa3BUTUH LIMBUIN3ALUN U KYJIbTYPBHI.

MecTo y4eOHOro Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY TulaHy B 7—9 Kilaccax n3ydaercs y4eOHbIH Kypc « Anredpay, KOTOpbIi
BKIIIOYAET  CIIEAYIONIME OCHOBHBIC pasleNbl  cojaepkaHus: «Yucma ©  BBIYHACICHUS,
«AnreOpanyeckre BbIpaKEHUs», «YpaBHEHUS U HEPABEHCTBAY, «DyHKIIUN.

Y4eOHbI TJ1aH Ha U3y4YeHHUE alreOpbl B 7—9 Kiraccax OTBOJAUT HE MeHee 3 y4eOHBIX YacOB B
HEJISNIO B TEUCHHE KaXKI0TO To/1a 00yUeHHUs, BCETO 3a TpU rojia o0yueHus — He MeHee 306 yueOHbIX
4acoB.

Conep:xanue ydye0HOro Kypca (1o rogam o0y4eHus)

7 kaacc

Yucna u evivucienusn

PanyonajnHbIe YHcJIa

JIlpoOu 0OBIKHOBEHHBIC M IECATUYHBIE, TIEPEXO OT OAHOU (POPMBI 3arUCH IPoOeH K APYrou.
[ToHaTHE pAMOHAIBLHOTO YHWCJIA, 3alUCh, CPABHECHHE, YIOPSAOYMBAHHE PAIMOHAIBHBIX YHUCEN.
ApudmMeTnueckre JeHCTBHS ¢ pallMOHAIBLHBIMH YHCIaMH. Pelienne 3a1a4 u3 peaibHON MPaKTUKK Ha
4acTH, Ha JIpoOH.

CreneHp ¢ HaTypallbHBIM [IOKa3aTesleM: OIpe/eieHue, MpeoOpa3oBaHUE BBIPAXKEHUM Ha
OCHOBE OIPEJICIICHHSI, 3aITUCh OOJIBIITUX YHCE]I.

[IpornieHThI, 3aITUCh MPOIICHTOB B BHJIE JAPOoOU M ApoOH B BHJE MPOILEHTOB. TP OCHOBHBIC
3a/1a4u Ha MPOIICHTHI, PEIICHNE 3a/1a4 U3 PEabHON MTPAKTHUKH.

[IpuMeHeHne npu3HaKoB ACIUMOCTH, PAa3JI0KEHNE HA MHOKUTEJIN HATYPAJIbHBIX YHCET.

PeanbHbIe 3aBUCUMOCTH, B TOM YHKCIIE TIpsiMasi U 00paTHas MPOTIOPIIHOHATIBHOCTH.

Ancedpauueckue gvlparxcenus

[lepemenHble, YMCIIOBOE 3HAYCHHE BBIPAXKEHHUS C MepeMeHHOW. JlomycTuMble 3HAYEHUS
nepeMeHHbIX. [IpencTaBienre 3aBUCUMOCTH MEKTy BEIMYUHAMU B BUJIe PopMyIbl. Berurcrnenus mo
bopmynam.

[IpeoOpazoBanre OYKBEHHBIX BBIPAKEHUH, TOXKJIECTBEHHO pPaBHBIE BBIPAKCHHS, MPaBHIIa
npeoOpa3oBaHus CyMM U IPOM3BEACHUH, MpaBHUia PACKPBITUS CKOOOK M MPUBEACHUS MOJO0OHBIX
ClIaraeMbIX.



CBoiicTBa CTENEHU C HATYPAJIbHBIM ITOKA3aTEIEM.

OI[HO‘-IJICHBI u MHorouwieHsl. CTerneHb MHOrO4JIeHA. CJIO)KCHI/IC, BbIYUTAHUC, YMHOXCHUC
MHOIO4JI€HOB. DOpMyJIbl COKPALIEHHOIO YMHOKEHHMs: KBAJpaT CyMMBblI M KBaJgpaT pPa3HOCTH.
dopmyiia pa3HOCTU KBaIpaToB. Pa3nokeHrne MHOrOWIEHOB HA MHOKHUTEIIH.

Ypasnenus

VYpaBHeHHMe, KOpEeHb YpaBHEHH, NpaBuiIa NpeoOpa3oBaHMs ypaBHEHHs, PaBHOCHIBHOCTH
YpPaBHEHUU.

JInneliHOE ypaBHEHHUE C OJTHOM MIEPEMEHHOM, YNCII0 KOPHEHN TMHEHHOTO YPABHEHUS, PEILICHHUE
JUHENHBIX ypaBHeHUH. CocTaBieHHE YpaBHEHUH 10 YCIOBUIO 3a/1aul. PerieHre TeKCTOBbIX 3a1a4 ¢
MMOMOIIBIO YPaBHEHHU.

JluneiiHoe ypaBHEHHE C JIByMsl NE€pPEMEHHbIMH U ero rpaduk. Cucrema JIBYX JTUHEHHBIX
ypaBHEHUW C JBYMsl TepeMEHHbIMHU. PeleHue cucreM ypaBHEHUM CIOCOOOM TOJICTaHOBKHU.
[IpuMmeps! penieHust TEKCTOBBIX 3a7a4 € MOMOIIBI CUCTEM YPaBHEHHM.

Koopounamut u cpagpuxu. @ynuxyuu

Koopannara Touku Ha npsamoid. Yucnossle mpoMexxyTku. PaccTostHre Mex 1y 1ByMs TOUKaMu
KOOPAMHATHOW MIPSMOIA.

[IpsimoyronpHast cuctema koopauHar, ocu OX m Oy. Alcmucca W opAWHATa TOYKH Ha
KOOpIuHATHOU T1uiockocTH. Ilpumepsl rpadukoB, 3amaHHbBIX GopMynamu. YUYrteHue rpadukoB
peabHBIX 3aBUCUMOCTEM.

[Tonstue pynkuuu. I'padux pynkuuu. CroiictBa pyHkuil. Jluneitnas pynkuus, e€ rpagux.
I'padux dbyaxkuum y = Ixl. I'paduueckoe pemieHne TMHEHHBIX YPAaBHEHHH M CHUCTEM JIMHEHHBIX
YpaBHEHUH.

8 kaacc

Yucna u eviuucieHus

KBagparueiii kopenp u3 uwncna. [lonstue 00 wuppanroHambHOM 4Hcie. JlecsaTruaHbie
NPUOJIMKEHHST UPPAIIMOHATBHBIX Yucesn. CBOWCTBAa apu(PMETHYECKUX KBAJAPATHBIX KOPHEHW M HX
MIPUMEHEHHE K MPe0Opa30BaHUIO YHCIIOBBIX BEIPAKCHUM U BBIYUCIICHUAM. J[eiCTBUTEILHBIC YUCIIA.

Crenenb c 1eN1bIM MoKa3aTeseM 1 €€ cBoiicTBa. CTaHaapTHas 3aUCh YUCTA.

Anzedpauueckue sviparxcenus

KBanpaTHblii TpEXWIECH; pa3I0KEHUE KBAIPATHOIO TPEXWICHA HA MHOKHUTEIH.

Anrebpandeckass 1apoOb. OcHOBHOE CBOMCTBO anreOpanueckodt npobu. Croxxenue,
BBHIYMTAHUE, YMHOXEHHE, JeJIeHne aiareOpanyeckux apoOeld. PannoHalbHbIE BBIpAKEHHUS M HX
npeoOpazoBaHHUeE.

Ypasnenus u nepasencmea

KBanpatHoe ypaBHeHue, Qopmyrna KOpHEH KBaJpaTHOTO ypaBHeHUs. Teopema Buera.
Pemenue ypaBHEeHMI, CBOAAIIMXCA K JHUHEHHBIM U KBaapaTHbIM. [Ipocteifmue apoOHO-
palrOHaIbHbIE YPABHEHUS.

I'padmyeckas wHTeprperanus ypaBHEHUH C ABYMS IMEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPAaBHEHUH C IBYMsI lepeMeHHbIMU. [IprMepsI peleHus CUCTEM HEJMHENHBIX YPABHEHUH C IBYMsI
IIEPEMEHHBIMU.

Pemienmne TeKCTOBBIX 33724 alre0pandeckuM CrocoooM.

HucnoBble HepaBeHCTBA © HMX CBOMCTBAa. HepaBeHCTBO C OJHOW NEPEMEHHOM.
PaBHOCHIIBHOCTD HEpaBEHCTB. JIMHElHbIE HEpaBEHCTBA ¢ OJJHOM nepeMeHHOl. CUCTeMbl JIMHEUHBIX
HEPABEHCTB C OJIHOW MEPEMEHHOM.

Dyukyuu



[Tonsitne ¢ynkiuu. OOGMacTh ONpenesieHnss U MHOXKECTBO 3HaueHU QyHkiuu. CriocoObl
3a/1aHus yHKITHA.

I'padux pynxun. Urenue cBoiictB pynkumu o e€ rpaduky. [lpumepst rpadukoB GyHKIUH,
OTPaKAIOIINX PeaibHbIE TPOLIECCHI.

@OyHKIMH, ONHUCHIBAIONIME MPSIMYI0 M OOpaTHYIO MPOMOPLUUOHAIBHBIE 3aBUCUMOCTH, HX
rpaduxu. Oynkmun Y = X2,y = X3, ¥ = /X, ¥ = Ixl. ['paduueckoe pelienne ypaBHEHHI U CHCTEM
YpPaBHEHUU.

9 kaacc

Yucna u éviuucnenus

JeiicTBUTEIbHBIE YHCJIA

PannonanbHbple yKcna, MppalMOHAJIbHBIE YMCIAa, KOHEUHblE M OECKOHEUHBbIE AECATUYHBIE
npo6u. MHOKECTBO JIEHCTBUTENBHBIX YN CEN; AEUCTBUTEIbHBIC YNCIIA KAaK OECKOHEUHBIE JIECSITUYHBIE
npo6u. B3auMHO OJHO3HauHOE COOTBETCTBUE MEXKJYy MHOXKECTBOM JEHCTBUTENBbHBIX YHCENT H
KOOPAMHATHOW IIPSAMOIA.

CpaBHeHHE [I€HCTBUTENBHBIX 4YHCEN, apupMeTHuecKue AeUCTBHUS C JeHCTBUTEIbHBIMU
YUCIIAMH.

HN3mepenus, npudInKeHus1, OLeHKH

Pa3mepbl 00bEKTOB OKPYKAIOIIETO MHUPA, UTUTENBHOCTD MTPOLIECCOB B OKPYKAOIIEM MUPE.

[IpuOmmk€HHOE 3HAYEHHE BEJIIMYUHBI, TOYHOCTh MPHUOMMKeHUs. OKpYIJIeHHe YHUCell.
[Ipuknaka v OLleHKa pe3yabTaTOB BEIYMCIICHUI.

Ypaenenus u nepasencmea

YpaBHeHHs C OIHOI MepeMeHHOM

JIuneitnoe ypaBHeHue. Penienue ypaBHEHHH, CBOSIIMXCS K JIMHEHHBIM.

KBanpatHoe ypaBHeHue. Penienue ypaBHEHUH, CBOJAIIMUXCSA K KBaApaTHbIM. bukBagpaTHoe
ypaBHeHue. [lpumepnl pemieHuss ypaBHEHUW TpEeThed M YETBEPTOM CTENEHEW pa3jIoKEHUEM Ha
MHOHUTEIH.

Pemenue 1poOGHO-paliioHATbHBIX YPABHEHUH.

Pemmenme TeKCTOBBIX 3a1au aNreOpandeckumM METOJOM.

CucremMbl ypaBHeHH

VYpaBHeHHe C ABYMS MEepeMEHHBbIMU M ero rpaduk. Pemenue cucreM OBYX JIMHEHHBIX
ypaBHEHUH C AByMsI IEpEMEHHbIMU. Pellienne cucteM JByX ypaBHEHU, OJTHO U3 KOTOPBIX JMHEHHOE,
a japyroe — BTOpoil cremneHu. ['paduyeckas MHTEpHpeTalus CHUCTEMbl YpPaBHEHHH C JBYyMs
[IePEMEHHBIMHU.

Pemenne TeKCTOBBIX 3aj1au anreOpandeckium crocoooMm.

HepagBencrBa

UucnoBblie HEpaBEHCTBA U UX CBOICTBA.

Pemienue nMHEHHBIX HEPABEHCTB C OJHOW IEpeMEHHOM. PemieHue cucreM JIMHEWHBIX
HEpaBeHCTB ¢ OJHOW mepeMeHHOW. KBaapaTHeie HepaBeHcTBa. ['paduueckas wHTEepHpeTanus
HEPABEHCTB M CUCTEM HEPABEHCTB C ABYMsI IEPEMEHHBIMH.

Dyukyuu
KBagpatnunas Qynkmus, e€ rpadpuk u cpoiictBa. [lapabGorna, KOOpAWHATHI BEPIINUHBI
napaboJIbl, 0Cb CHUMMETPHUH apaloJIbl.

I'paduku pynximii: y =kx, y =kx + b,y = S, y =x3,y =+/X, Yy = lxl 1 ux cBoiicTBa.

YucaoBbIe MOCIEI0BATEIbHOCTH



Onpenenenue u cocodbl 3a1aHNS YHCJIOBBIX N0CIE/10BaTEIbLHOCTEN

ITonsTne 4YMCIOBOW MOCIENOBATEIBHOCTH. 3aJaHHUE IOCIEI0BATEILHOCTH PEKYPPEHTHOU
dopmynoit 1 popmysoii N-ro ueHa.

Apupmernyeckasi U reoMeTpruuYecKas Mporpeccuu

Apudpmernueckas 1 reoMeTpuueckas nporpeccuu. @opmyiisl N-ro uieHa apupMeTHIecKon u
F€OMETPUYECKOU MTPOrPECCUI, CYMMBI IIEPBBIX N WICHOB.

N300pakeHue YieHOB apU(PMETHYECKOH M TE€OMETPUYECKOH Mporpeccuii TOYKaMU Ha
KOOPJIMHATHOMN IIOCKOCTU. JIMHEMHBIHN U SKCITOHEHIMANBHBIA pocT. CI0XKHbIE TPOLEHTHI.

IInanupyemsble npeMeTHBIE Pe3yJIbTAThl 0CBOeHHUsI padoyeii mporpaMMsl Kypca (1o
roaam o0y4eHus )
OcBoenune yueOHOTO Kypca «Anredpa» Ha ypOBHE OCHOBHOTO O0IIero o0pa3oBaHus JOHKHO
oOecrieynBaTh JOCTHIXKCHUC CIICAYIOMUX MPEAMCTHBIX O6pa3OBaTCJ'IBHBIX PE3YyIbTATOB:

7 kaacce

Yucna u evluucnenus

. BoinonHATh, coueTas ycTHbIE U MMCbMEHHBIE MPUEMBI, apupMeTHYecKre AeUCTBUS C
palroOHaJIbHBIMHW YUCJIAMH.

° Haxoauth 3HaueHUs YMCIOBBIX BBIPAKEHUH; MPUMEHSTh Pa3HOOOpa3HbIE CIOCOOBI U
MpUEMBI BBIUMCIICHUS 3HAYCHUH JPOOHBIX BBIPaXXKEHUM, CO/IepKaIlliX OOBIKHOBEHHBIE U AECATUYHbBIE
poowu.

. [lepexomuts OT oaHOW (OpMBI 3amucu Yucen K Jpyro (mpeoOpa3oBHIBATH

JECATUIHYIO IP0Ob B 0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECITHYHYIO, B YACTHOCTH B OECKOHEYHYIO
JECATUIHYIO APOOB).

o CpaBHUBaTh U YIOPSAIOUNBATH PALIMOHAIIbHBIE YUCIIA.
. OKpyrasTh 4yncia.
o BbInoyHAT, TPUKUAKY W OLIGHKY pe3yJbTaTa BBIUMCICHUN, OLIGHKY 3HAaueHUM

YHCJIIOBBIX BI)Ipa)I(CHHI;'I.

° BremmoaHsTh HeﬁCTBHH CO CTCIICHsAMM C HaTypaJIbHBIMHU ITIOKA3aTCIIsIMHU.
° HpI/IMeHﬂTb IIPpU3HAKU ACIUMOCTH, Pa3JI0KCHUC HA MHOXHUTECIIU HAaTypaJIbHBIX YUCCEII.
° PemaTe IMPAKTUKO-OPUCHTUPOBAHHBIC 3aJa4l, CBA3aHHBIC C OTHOLICHUCM BCJIMYHH,

MPOMOPLUOHAIBHOCTBIO BEJIMYUH, MPOLIEHTAMU; UHTEPIIPETUPOBATh PE3YIbTAThl PEIICHUS 3a7ad C
y4€TOM OTpaHUYCHHI, CBSA3aHHBIX CO CBOMCTBAMU PACCMATPUBAEMbIX 0OBEKTOB.
Anzedpauueckue svlparcenus

° Hcnonn3oBarhb anre6pa1/1qecxyfo TCPMHUHOJIOTUKO W CHMBOJIUKY, ITPUMCHATDH e¢ B
IIpouecce 0OCBOCHUA lee6H0r0 mMarcpualia.

L Haxoaute 3HaueHUs 6y1(BeHHBIX BBIpa)KeHI/Iﬁ IIpU 3aJTaHHBIX 3HAYCHUAX IICPCMCHHBIX.

L BrinoaHsaTh Hp606pa30BaHI/I$I [CJIOro BBIPAXKCHHA B MHOTOYWICH TPHUBCICHUCM

M0JI00HBIX CIaraeMbIX, PACKpbITHEM CKOOOK.

o BbINOJIHATE YMHOKEHHE OJHOYJIEHA Ha MHOTOWIEH M MHOTOWIEHAa Ha MHOTOYJIEH,
IPUMEHATH (POPMYJIBI KBaJpaTa CyMMBbI M KBaJIpaTa Pa3HOCTH.

J OcymiecTBIATh pa3i0KEHUE MHOTOWIEHOB Ha MHOYKUTENHN C TIOMOIIIbIO BBIHECEHUS 32
CKOOKM OOIIEero MHOXKHTENsI, TPYHNIUPOBKU ClIaraeMblX, MPUMEHEHHs (HOpMYIT COKpPAIIEHHOTO
YMHOKEHUS.

o [IpumensTh npeoOpa3oBaHMs MHOTOWIEHOB /ISl pEIICHHUs pa3jMyHBIX 3a7ad M3



MAaTE€MAaTUKHU, CMEXKHBIX IIPEIMETOB, U3 PEaJIbHON IIPAKTUKH.
. Hcnonp3oBarh  CBOMCTBA CTENEHEW €  HATYpPAJIbHBIMM  IIOKAa3aTeIsAMHM  JUIA
peoOpa30BaHUS BEIPAKEHUIA.

Ypa(menuﬂ U Hepasencmea

. Pemrars nuHelHbIE ypaBHEHHs C OJJHOM MEPEMEHHOMW, ITPUMEHSS IPAaBUIIa IIepexoaa
OT HCXOJHOTO YpPaBHEHUS K PaBHOCWIBHOMY eMmy. lIpoBepsATh, ABISETCS 1M YHUCIO KOPHEM

YPaBHEHUS.

. [TpumensTh rpaduveckue METOAbI IPU PEIICHUH JTMHEHHBIX YPAaBHEHUN U UX CHCTEM.

. [TonpOupars npuMepsl map YUcell, SBJSIOMIMXCS PEUICHUEM JIMHEHHOTO YpaBHEHUS C
JBYMSI IIEPEMEHHBIMU.

L Crpouth B KOOPAMHATHOM IUIOCKOCTH TI'paUK JUHEHHOrO YpaBHEHUS C JBYMS
MIEPEMEHHBIMU; MOJIb3YACh IPAPUKOM, IPUBOAUTH TPUMEPHI PEILICHUS YPaBHEHUSI.

o Pemrate cucreMsl IByX JTMHEHHBIX YPAaBHEHUH C JBYMS IIEPEMEHHBIMHU, B TOM YHCIIE
rpaduyecku.

. CocTaBiATh U pemarh JMHEHHOE YPAaBHEHHE WM CUCTEMY JIMHEHHBIX YPAaBHEHUH I10

YCJIOBHIO 3a[a91, HHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3aJIa4H MOJTYYCHHBIN pe3yibTarT.
Koopounamut u cpagpuxu. @ynkyuu
o N3obOpaxaTs Ha KOOPAMHATHOW TPSIMOM TOYKH, COOTBETCTBYIOIIWE 3aJJaHHBIM
KOOpJAMHATAM, JTy49H, OTPE3KH, UHTEPBAJIbI; 3aMTUCHIBATh YHCIOBBIE MPOMEKYTKH HA aIre0panvdeckom

SI3BIKE.

o OTmeuarh B KOOPJMHATHOW TIOCKOCTH TOYKH MO 33/JlaHHBIM KOOPAWHATAM; CTPOUTH
rpaduku TuHeWHbIX QyHkui. CTpouth rpaduk GyHkmuu y = x .

o OnwuchIBaTh ¢ MOMOIIBIO (PYHKIMIA H3BECTHBIC 3aBHCHMOCTH MEXKY BEIUYMHAMMU:
CKOpOCTh, BPEMsI, pACCTOSHHE; [IeHa, KOJHMYECTBO, CTOMMOCTb; MPOU3BOAUTEIBHOCTD, BPeMsi, 00bEM
paboTHI.

o HaxomuTh 3HaueHne GpyHKIIUU 110 3HAYCHUIO €€ apryMeHTa.

o [TornmaTtsk rpadudeckuii crocod MpeacTaBICHHs U aHATN3a HH(POPMAIIUH; U3BJICKATh

Y UHTEPIPETUPOBATh UHPOPMALIHIO U3 TPAPUKOB pealbHBIX MPOLIECCOB U 3aBUCHUMOCTEH.

8 kiacc

Yucna u eviuucienus

° Hcnonb3oBaTh HaYaIbHBIE IPEACTABICHUS O MHOYKECTBE JIEH CTBUTEIbHBIX YUCET IS
CpaBHEHHUSI, OKPYIJICHUS M BBIUMCICHHI; N300pakaTh IEHCTBUTENbHbIC YHCIIa TOYKAMU HAa KOOP/IU-
HATHOW MPSIMOM.

° [IpuMeHsTh MOHATHE apU(PMETHIECKOTO KBAPATHOTO KOPHS; HAXOAUTh KBAPATHHIC
KOPHH, UCIOJIB3YSI MPH HEOOXOJAMMOCTH KAJIbKYISTOP; BBINOJHATH MPEOOpa3oBaHUsl BBIPAKCHHIA,
COJIepXKalIuX KBaJpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEM.

° Hcnonb30Bath 3aUCcH OOJBIINX U MAJBIX YHCEN C TOMOIIBIO JECATUYHBIX JApoOei u
creneHel yuciua 10.

Anzebpauueckue gviparrcenus

o [IpuMeHsITh MOHATHE CTEMEHU C IENbIM MOKa3aTeleM, BBIMONHATh PpeoOpazoBaHus
BBIPKEHUH, COZEpKAIIUX CTENIEHU C LIETBIM IMOKa3aTeIeM.

o BEITIONTHATE TOXIECTBEHHBIE TPE0Opa30BaHUs PAIIIOHATHHBIX BEIPAKEHUI HA OCHOBE
MIpaBWII JCHCTBUI HAJl MHOTOUWICHAMH U aJIreOpandecKuMu JpoOosiMHu.

o PacknaapiBaTh KBaIpaTHBIN TPEXUIICH HA MHOKUTEIH.



. [IpumensaTs npeoOpa3oBaHMUsS BBIPAKECHUN UIS PELICHHUS pPAa3JIMYHBIX 3a1ad U3
MAaTE€MAaTUKHU, CMEXHBIX IIPEIMETOB, U3 PEaIbHOMN IPAKTUKHU.

Ypaeénenus u nepasencmea

. Pemrates nuHelHbIE, KBaIpaTHBIE YPABHEHUS U PALMOHAJIbHBIC YDAaBHEHHS,
CBOJAILIIMECS K HUM, CUCTEMBI JIByX YPAaBHEHHMU C IBYMsI [IEPEMEHHBIMHU

. [IpoBOAUTE MPOCTEMIINE HCCIECIOBAHUS YPAaBHEHUN M CHUCTEM YPaBHEHHW, B TOM
4lclie ¢ IPUMEHEHUEM Irpaduyueckux NpeacTaBieHUi (yCTaHaBIMBaTh, UMEET JIM YpaBHEHUE WM
CUCTEMAa YPAaBHEHUH pElLIEeHUs], €CIIU UMEET, TO CKOJIBKO, U TIp.).

. [lepexoauTs OT CIOBECHON (OPMYTUPOBKU 3a7auil K €€ anreOpamuecKkoil MoJenu ¢
ITIOMOIIIBIO COCTABJICHUS YPABHEHUS WIIM CUCTEMBI YPABHEHU, HHTEPIIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3aJ]a4 ITOJYyYEHHBIN Pe3yJIbTar.

o [IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB [UISl CPAaBHEHHWs, OLICHKH; pellaTh
JIMHEWHbIC HEPABEHCTBA C OJJHOU MEPEMEHHOU M UX CHCTEMBI; JaBaTh rpad)uuecKyr0 HWILTIOCTPAIUIO
MHOYECTBA PEIICHUI HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

Dyukyuu

o [loHnmMath © WCMONB30BaTh (PYHKIIMOHAIHHBIC TIOHATHS W S3BIK  (TEPMUHBI,
CUMBOJIMYECKHE OO0O3HAYCHMS); ONPENeNsITh 3HadeHHe (YHKIUM 1O 3HAYCHHUIO apryMEHTa;
OTIpeNIeNIsATh CBOMCTBA PyHKIIMH TIO €€ TpaduKy.

o Crpouts rpadukn >eMeHTapHBIX (GyHKIMi Buaa Yy = X2, Y = X3, y = Ix|; onuceBaTh
CBOMCTBA YHCJIOBOM (PyHKIMH TI0 €€ rpaduKy.

9 kJaacc

Yucna u eévivucienus

° CpaBHHBATH U yIIOPSAA0YNBATH PAIMOHATBHBIC U UPPALIMOHATLHBIC YHCIIA.

° BreimonHsaTe apudmerndeckue ACHCTBUS € palMOHAJIBHBIMH YHCJIAMH, COYeTas
YCTHBIC U MUCHbMEHHBIC TPUEMBI, BBITTOTHATH BEIYUCIICHUSI C HPPAITMOHAIBHBIMUA YUCIIAMHU.

° HaxomuTh 3HaYeHHMs CTENEHEW C IeJIBIMH TIOKA3aTeIsIMU W KOpPHEH; BBIUYUCIATH
3HAYCHHS YUCIIOBBIX BHIPAKEHHUH.

° OKpyTJsTh NeHCTBUTEIBHBIC YMCIIA, BBITIOJHATD MPUKHUIKY PE3yJIbTaTa BRIUNCICHUH,
OIIEHKY YHCIIOBBIX BBIPAKEHUH.

Ypaenenuﬂ U Hepaeencmea

° Pemars nuHelHble U KBaApaTHBIC YPABHCHUSA, YPABHCHUS, CBOAAIINCCA K HHUM,
HpOCT@fII.HPIC I[pO6HO-paL[I/IOHaJ'ILHLIe YPpaBHCHUH.

° Pemartes cucremsl ABYX JIMHEHHBIX ypaBHeHHfI C ABYMs ICPEMCHHBIMHU U CUCTCMbI
ABYX ypaBHeHHﬁ, B KOTOPBIX OJHO YPABHCHUC HC SABJISACTCA JIMHEHUHBIM.

L Pemate TEKCTOBBIC 3aauu aJ'IFe6paI/I‘leCKI/IM CIIOCOOOM ¢ IIOMOIIBIO COCTABJICHHUA
YpaBHCHUA UJIU CUCTEMEI IBYX ypaBHeHI/Iﬁ C ABYMS IIEPCMCHHBIMU.

L HpOBO,Z[I/ITb HpOCTCfIH.IHC HUCCICI0BaHUA ypaBHeHI/Iﬁ n CUCTEM ypaBHCHI/II\/’I, B TOM
qucjie ¢ NpuMCHCHUCM Fpaq)I/I‘leCKI/IX Hpe)lCTaBJ'IeHI/Iﬁ (YCTaHaBJ'II/IBaTB, HMCECT JI1 YpaBHCHHUC HJIN
cucreMma ypaBHeHPII’I peueHus, €Cjin UMECT, TO CKOJILKO, 1 Hp)

° Pemate nuHeliHbIS HCPAaBCHCTBA, KBAJIPATHBIC HCPABCHCTBA, I/I306pa)KaTB peUICHUC
HCPAaBCHCTB Ha YHCJI0BOM HpHMOﬁ, 3aIlMUCbIBATh PCHICHUC C IOMOLIIBKO CUMBOJIOB.

° Pemate cucTeMBl JIMHEMHBIX HCPAaBCHCTB, CHUCTCMblI HCEPABCHCTB, BKJIKOYAIONINC
KBaApaTHOC HCPABCHCTBO, I/1306pa)KaTB peIICHUC CUCTCMbl HCPABCHCTB Ha YHCIOBOM HpHMOﬁ,



3alUCbIBATh PCUHICHUC C TIOMOIIbKO CUMBOJIOB.

° Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a4a4.
Dyukyuu
° Pacno3naBate  (QyHKIMHM  HW3y4eHHBIX BHJOB. lloKa3pIBaTh  CXEMaTHYECKH

PACIIONOKEHNE Ha KOOPAMHATHOM IIOCKOCTH rpadukoB GyHKumMiA Buaa: Y = KX, y = kx + b, y = ax? +

Kk o
bx +c,y= X3, y=-= y= VX, y = IxI B 3aBUCUMOCTH OT 3HAYCHHH KOA(P(UIIMECHTOB; ONMUCHIBATH
X

CBOMCTBA (PYHKLIUH.

o CtpouTth 1 M300pakaTh CXeMaTHYECKH TPaPUKH KBaAPATUYHBIX (PYHKIIUH, OTIMCHIBATH

CBOMCTBA KBaJpaTUYHbIX (PYHKIUH MO UX rpadukam.

o PacnoznaBate kBagpaTtuuyHyro (QYHKIUIO 10 (opmyle,
KBaJIpaTUUHBIX QYHKIUI U3 peanbHON )KU3HU, PU3UKU, TEOMETPHUU.

Apm[nuemuuecxaﬂ Uu ceomempuveckas npozpeccuu

IIPUBOJIUTH  NIPUMEPBI

o PacriozHaBath apuMEeTHUECKY0 M TE€OMETPUUYECKYIO0 MPOrPECCUU MpPU pa3HBIX
croco0ax 3agaHusl.

o BbInosHATE BBIUKCIIEHUS ¢ UCTIOIb30BaHUEM (OpMYH N-TO WieHa apudmMeTndeckoi u
T€OMETPHUUYECKON MPOTPECCUI, CYMMBI ITEPBBIX N WIECHOB.

J N300paxkaTh 4iaeHbl NOCIeI0BATENBHOCTH TOUKAMHU Ha KOOPIMHATHON MJIOCKOCTH.

J Pemats 3a1aun, cBsI3aHHBIE C YUCIOBBIMU MOCIIEI0BATENBHOCTSIMU, B TOM YHCIIE

3a/1a4 U3 peajbHOM KU3HU (C UCTIOIB30BAHUEM KAIBKYIATOPA, ITU(DPOBBIX TEXHOJIOTHA).

TemaTuveckoe IJIAaHMPOBaHUE Y4eOHOr0 Kypca (1o roxam o0y4eHust)
7 kaacc (102 gaca)

Ha3Banue pa3nena
(TeMbl) (UnCI0
4acoB)

OcHoBHOe
coJiep:KaHue
pasjaena (TeMbl)

OcHOBHBIE BUIBI
IeATeJHLHOCTH
00y4aroImuxcs

DJIeKTPOHHBbIE
(ungposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Yucaa u BbIYHC-
JIeHHSI.
PanuonajnHbIe
yucaa (25 v)

IlonsaTue
panoHaIBHOTO
YHpca.
Apudmernueckue
JIEUCTBUS C
parMoHaIbHBIMH

YHCIaMHU.
CpaBHenue,
yIOpsSI0YMBaHNE
palMOHATIBHBIX
quce.
Crenens ¢
HaTypaJbHbBIM MOKa-
3aTresem.
Perienne 0CHOBHBIX
3aja4 Ha Ipoou,

CucreMaTu3upoBaTh U
odoramares 3HAHUA 00
OOBIKHOBEHHBIX U
JECSITUYHBIX APOOSX.
CpaBHuBaTBH M
YHOPSiI0YHMBATH APO0H,
npeoOpa3oBbIBas Mpu
HE00X0IMMOCTH
JEeCSITUUHBIE TPOOH B
OOBIKHOBEHHBIE,
OOBIKHOBEHHBIE B
NECSITUUHBIE, B YACTHOCTH
B OECKOHEUHYIO
NECSITHYHYIO IPOOB.
IIpumeHnsaTs
pa3HooOpa3HbIe

1. MaTemaruka.
Anrebpa, 7 kmacc,
®dI'AOY AI1IO
«AxameMust
MuHIIpOCBEICHUS
Poccum» «Obmako
3HAHHI
2. lomamraue
3a]aHUs.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomanane
3aganus. OCHOBHOE
ooOmee
obOpazoBaHue.




MPOLCHTHI U3

[Ipu3naku
JEIMMOCTH, pasJio-
KEHUS Ha
MHO>KUTEJIN HaTy-
paJIbHBIX YUCEIL.
PeanbHbie
3aBucumoctu. Ilps-
Mast 1 oOpaTHas
MIPOIOPIIHO-
HaJIbHOCTHU

peanbHOM MPAKTUKH.

€1oco0bl ¥ NPUEMBI BbI-
YK CJICHUs 3HAYEeHUI
JAPOOHBIX BBIPAKEHMI,
coJiepKaIIux
OOBIKHOBEHHBIE U
JECSITUUHBIE TPOOH:
3aMEHSITh ITPU
HEOOX0IUMOCTH
JECATUYHYIO APOOh
OOBIKHOBEHHOH U
OOBIKHOBEHHYIO
JECSITHYHOM, PUBOTUTH
BBIpaXeHHE K (opme,
HanOoJiee y1oOHOM st
BBIYUCIICHHH, TTPe00-
pa3oBbIBaTh IPOOHBIE
BBIPOKEHUS HA
YMHOKEHUE U JIeTICHNE
JIECATUYHBIX ApOOeH K
JNEUCTBUSIM C LIEIILIMU
YHCIIaMH.
IIpuBOAUTH YK CJIOBbIE U
OyKBEeHHbIe PUMePbI
CTEINEHU C HATypaJIbHBIM
MOKa3aTesIeM, OOBSICHISA
3HAYCHUS OCHOBAHUS
CTEIICHHU U ITOKa3aTells
CTCIICHHU, HaXOIUTh 3Ha-
YyeHUs CTeleHel Buaa a”
(a — nmroboe
parMoHaIbHOE YUCIIO, 7
— HaATYpaJIbHOE YHUCIIO).
ITonumaThs cMBICHT
3aIKCH OOJIBIINX YHCEI C
MTOMOIIBIO ACCATUYHBIX
npoOeli u cTereHel yucna
10, npuMeHSATH UX B
pealbHbIX CUTYaIUsX.
[IpuMeHSITH PU3HAKH
JENMMOCTH, Pa3IoKEHUS
Ha MHOXKHTCITH
HATypaJbHBIX YHCET.
PemnaTnp 3agauu Ha
9acTH, POIIEHTHI,

MpONOPIUH, HA

Anrebpay, 7-9
kiacc. AO
«M3maTenscTBO
«IIpocsewenune»




HaXOXXJCHUE APOOH
(Ipo1eHTa) OT BEJIUYUHBI
Y BEJIMYUHBI 10 €€ Ipoou

(mportieHTy), ApodH

(mporieHTa), KOTOPBIi
COCTaBIISICT OTHA

BEJIMYMHA OT JIPYTOM.

IIpuBoauTH, pa3douparsh,
OI[€HUBATD PA3IINIHBIC
pEIICHHUS, 3aITUCH
pELIEHUI TEKCTOBBIX
3a1ad.
Pacno3naBarb u
00BSICHATH, OTTHPASCh HA

OTIpE/ICIICHUS, TIPSIMO

MPOTIOPIINOHAIIEHBIC U
00paTHO MPOTIOPIIH-
OHAJTbHBIC 3aBUCHMOCTH
MEX Ty BEJIMYNHAMU;
NPUBOIUTH MPUMeEPHI
3TUX 3aBUCHUMOCTEN U3
peayibHOTO MUpA, U3
JIPYTUX YIeOHBIX
PEIMETOB.
Pemars npaktuxo-
OPUEHTUPOBAHHBIC
3a/1a4u Ha JApoow,

MPOLEHTHI, IPSIMYIO 1

00paTHy1o
PONOPLHUOHAIBHOCTH,
PONOPLUUN
AnredOpanyeckue byksennsie OBiaagern 1. Maremaruxa.
BbIpa:keHus (27 1) BbIpakeHus. Ilepe- anredpandeckoi Anrebpa, 7 kmacc,

MEHHBIE.
JlommycTiMble 3Haue-
HUS [IEPEMEHHBIX.
DopMyIIbL.
[IpeoOpazoBanue
OYKBEHHBIX
BBIPAKCHUH,
PACKpBITHE CKOOOK 1
MIpUBEJICHHE
10/1I00HBIX crara-
EMBIX.
CBoiicTBa CTENEHH C

TEPMUHOJIOTUEN U
CUMBOJIUKOM,
NPUMEHSTH €€ B
IIPOLIECCE OCBOEHUS
y4eOHOTO MaTepuaia.
HaxoauTtp 3Ha4ueHUs
OYKBEHHBIX BBIPAXKEHUN
NIPH 33JIJaHHBIX 3HAYEHUSIX
OYKB; BBITIOJIHATh
BBIYHCIIEHUS 110
bopmynam.

BeInmoaHaATL

®I'AOY AIIO
«AxameMust
MuHIIpOCBEIICHUS
Poccum» «O0bmako
3HAHU»

2. JlomanrHue
3aJaHHuSl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHbIN

pecype»
Jomanane




HATypaJbHbIM
MoKa3aTeyeM.
MHOTOYJICHEIL.

CnosxeHue, BEIUH-

TaHUE, YMHOKEHUE

MHOT'OYJICHOB.
DopMmyiIbl
COKpPAIIEHHOTO
YMHOKCHUSL.
Paznoxxenune MHO-
TOYJICHOB Ha
MHOXXUTEIN

npeoOpa3oBaHus 1IETI0T0
BBIPAYKEHUSI B MHOTOUJIEH
NPUBEJICHNUEM TOI00HBIX
CJIaraéMblIX, paCKpbITHEM
CKOOOK.
BbINOTHATL YMHOKEHHE
OJIHOYJIEHA HAa MHOTOYJIEH
Y MHOTOYJIEHA Ha
MHOTOYJIEH, IPUMEHSATH
dbopMynbl KBagpaTa
CYMMBI U KBaJjpaTta
Pa3HOCTH.
OcymecTBiasiTh
pasznoxxeHue
MHOTOYJIEHOB Ha
MHOKUTEIN IIyTEM
BBIHECEHHUSI 32 CKOOKH
00IIero MHOYKUTEIS,
pUMeHEHUsI (HOPMYIIbI
Pa3HOCTH KBaJpaToB,
bopMysT COKpaImEHHOTO
YMHO>KEHHUSI.
IIpumeHATH
npeoOpazoBaHue
MHOTOYJICHOB JIsI peliie-
HUS PA3IMYHBIX 33/1a4 U3
MaTEeMaTHKH, CMEKHBIX
PEIMETOB, U3 peabHOI
MPAKTHKY.
3HAKOMHUTBCH €
HCTOPHUEN pa3BUTHS
MaTeMaTHKU

3aganus. OCHOBHOE
obmiee
oOpaszoBaHue.
Anrebpay, 7-9
kimacc. AO
«31aTeabpCcTBO
«IIpocsemenuey

YpaBHenus u
HepaBeHcTBa (20 4)

YpaBHeHue, IpaBuiIa
npeoOpa3oBaHus
YPaBHEHUs, PaBHO-
CHJIBHOCTh
YpaBHEHUM.
JInneninoe
YpaBHEHUE C OJHOU
IIEPEMEHHOM,
pelIeHNE JIMHENHBIX
ypaBHeHUH. Pemenue
3a/1a4 C IIOMOIIBIO
YpaBHEHUM.
JInneiinoe

Pemath nuHeliHOE
ypaBHEHHUE C OJTHOM
NEePEeMEHHOM, MPpUMeHSIs
NMpaBUJIa TTEPEXoa OT
HCXOJIHOTO YPAaBHEHHUS K
PaBHOCUIIBHOMY EMY
0oJee MpocToro BUA.
IIpoBepsiTh, SBASETCS TN
KOHKPETHOE YHUCIIO0
KOpPHEM ypaBHEHHSI.
ITopOupaTs npumepsl
nap 4uced, IBISIOIINXCS
pELIeHUEM JTUHENHOTO

1. MaTemaruka.
Anrebpa, 7 kmacc,
®I'AOY AIIO
«AxameMust
MuHnpocBenieHus
Poccum» «O0bmako
3HAHU»

2. JlomanrHue
3aJaHHuSl.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHbII

pecype»




ypaBHEHUE C ABYMsI
MEPEMEHHBIMU U €0
rpa¢puk. Cucrema
JBYX JIMHEWHBIX
YPaBHEHUU C JBYMS
NePEeMEHHBIMHU.
Pemenue cucrem
YpaBHEHUU
croco6om
MOJICTAHOBKH U
CIIOCOOOM CIOKEHUS

YpaBHEHUS C ABYMS
nepeMeHHbIMU. CTPOUTH
B KOOPAMHATHOU
IUIOCKOCTH Trpaduk
JIMHEHHOI'O YpPaBHEHMUS C
JBYMsI IEPEMEHHBIMY;
0JIB3YSCh TpadUuKOM,
NPUBOIUTH IPUMeEPbI
pelIeHNs ypaBHEHUS.
Haxoauts pemenue
CUCTEMBI JBYX JIMHEHHBIX
YpaBHEHUH C IBYMS
NEPEMEHHBIMH.
CocraBisiTh U pemiaTh
YpaBHEHUE WIH CUCTEMY
YpaBHEHHUH 110 YCIOBUIO
3aJauu,
UHTEPIPETUPOBATH B
COOTBETCTBUHU C
KOHTEKCTOM 3a/lauu
MOJTYYEHHBIN pe3yabTaT

Jomamnue
3aaanusi. OCHOBHOE
ob1ee
oOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«3naTenbCcTBO
«IIpocBenienue»

Koopaunatsl u
rpapuxku. OyHKuuu
(24 9)

Koopnunara Touku
Ha MpsSIMOH.
YwucoBkie

npoMexxyTku. Pac-

CTOSTHUE MEXIY

JBYMSI TOUKaMHU

KOOPJIMHATHOMN
MPSIMO.

[IpsimoyronsHas
cucreMa KoopJIuHat
Ha MJIOCKOCTH.
ITpumeps! rpadukos,
3aJJaHHbIX popMyIa-
Mu. UreHue
rpauKOB peasIbHbIX
3aBUCHMOCTEH.
[onsiTue pyHKIMH.
I'paduk Qynkuum.
CaoiicTBa (hyHKIMH.
JIunelinast QyHKIHSL.
[Toctpoenue
rpaduka JIMHEHHOMN
¢ynkuuu. I'paduk
¢bynkuu y = \x\

N300pakaTh Ha
KOOPJAMHATHOM MPSIMO
TOYKH, COOTBETCTBYIOIINE
3aJJaHHBIM KOOpAMHATaM,
Jy4d, OTPE3KHU,
UHTEPBAJIbI; 3alIUCHIBAThH
UX Ha ajaredpanyeckom
A3BIKE.
OTmeuats B
KOOPIAMHATHOM
IJIOCKOCTH TOYKH I10
3aJJaHHBIM KOOPJMHATaM;
CTPOMTH TpapuKH
HECJIOKHBIX 3a-
BUCUMOCTEM, 3aJaHHBIX
dopmynamu, B TOM yHUCIie
C MOMOIIBIO IIU(PPOBBIX
1a0opaTOpHid.
IIpumMeHsaTs, H3y4YaTh
NpeuMyIecTBa,
HHTEPIPeTHPOBATH
rpagudeckuit crocod
NpEeCTaBICHUS U aHaJIM3a
pa3HooOpa3HOH

1. MaTemaruka.
Anrebpa, 7 knacc,
dI'AOY IO
«AxameMust
MuHnpocBeneHus
Poccuny «Oo6mako
3HAHUI
2. lomamraue
3aJaHHUsl.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3aganus. OCHOBHOE
obmiee
obOpazoBaHue.
Anre6pa», 7-9
knacc. AO
«3paTenscTBO
«IIpoceemuienue»




JKU3HEHHOMN
UHPOpMAIINH.
OcBanBaTh MoHATHE
(GyHKIHH, OBJIa/IEBATh
(GYHKIIMOHATIBHOM
TEPMHUHOJIOTHEN.
PacnosnaBathb
JMHEHHYIO QYHKIHUIO Y =
kx + b, omuceiBathb eé
CBOICTBA B 3aBUCUMOCTH
OT 3HaUEHUM K03(-
¢bunmrenTtos K u b.
Crpoutsb rpaguxku
JUHENHON (QYHKINH,
Gynkimu y = kx + b
HUcnoan3oBaTh
uH(poBbIe pecypchl s
MOCTPOEHHUS I'paUKOB
GYHKUMIA U U3y4eHUs UX
CBOWCTB.
[IpuBOAUTH TTPUMEPHI
JIMHENHBIX 3aBUCUMOCTEN
B pealIbHBIX Ipoleccax u
SBJICHUSAX

IToBTOpEHUE U
00001IeHMe (6 1)

[ToBTOpEeHue

OCHOBHBIX ITOHATHH U

METOJIOB Kypca 7
Kjacca, 0000I1eHue
3HAHUH

Bbi0uparb, npuMeHATH
OLIEHUBATH CIOCOOBI
CpaBHEHUS YHUCEll,
BBIYHCIICHUH,
npeoOpazoBaHMiA
BBIPAYKCHUM, pEIICHUS
YpaBHEHUH.
OcyuecTBasTh
CAMOKOHTPOJIb
BBIIIOJIHSAEMBIX JCHUCTBUI
U CaMOIIPOBEPKY
pe3ynbTaTa BhIUUCICHUH,
npeoOpa3oBaHuii,
MIOCTPOEHUN.
PemaTnp 3agauu u3
peanbHOM KU3HU,
NPUMEHATH MaTe-
MaTHYeCKHe 3HAHUSA 11
pelieHus 3aay u3
JIPYTUX MPEIMETOB.
Pemath TekcTOBBIE

1. MaTemaruka.
Anrebpa, 7 knacc,
OI'AOY AI1O
«AxkameMust
MuHnpocBeneHus
Poccuny «Oo6mako
3HAHHI
2. lomamraue
3aJaHMUsL.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomanane
3aganus. OCHOBHOE
obmiee
obpazoBaHue.
Anrebpay, 7-9
knacc. AO
«3paTenbpcTBO
«IIpocaemienne»




3a/1a4i, CPABHUBATD,
BbIOMPAThH CIIOCOOBI

pelIeHus 3a1a49u

8 kaacc (102 yaca)

DJIeKTPOHHbIE
Ha3Banue OcHoBHbBIE BUbI
OcHoOBHOE coep:KaHue (undposbie)
pasjaesa (TeMbl) AeATeJIbHOCTH
pazaena (TemMbl) o0pa3oBaTe/bHbIE
(4ucyi0 4acoB) 00y4yarIuXxcs
pecypcsbl

Yucaa v BbIYHC- KBanpaTHslll KOPEHb U3 DopmyIHpOBaTH 1. MaTtemaruka.

Jgenus. KBaapar-
Hble kopHHu (15

1)

yucna. [lonstue 00
HppalOHAILHOM YHCIIE.
JlecsTuaHbie PUOTIKEHUS
HUppAIMOHAIBHBIX YHCETT.
JlelicTBUTENIbHBIE YHCIIA.
CpaBHeHHE AENCTBUTEIBHBIX
yrcen. ApudmMerndeckuit
KBaJPaTHBIN KOPEHB.
YpaBHeHHe BHAA X° = q.
CaoiicTBa aprMETHIECKUX
KBaJIpaTHBIX
kopHei.IIpeoOpazoBanue
YHCIIOBBIX BhIpaXXEHUI, CO-
JepKalluX KBaJpaTHbIE
KOPHHU

omnpe/ejieHue KBaJ[paTHOTO
KOpHSI U3 YucIa,
apuhMeTUIECKOTro
KBaJPAaTHOTO KOPHSI.
IIpumeHsATH OniEepanuo
W3BJICUCHHS KBAJIPATHOTO
KOPHS U3 YnCia, HCHOIb3Ys
IpU HEOOXOTUMOCTH
KAJbKYJISTOP.
OueHuBaTh KBaJIpaTHBIC
KOPHU IEJIBIMHA YHUCIIaMHU 1
JECATUYHBIMU JAPOOSIMHU.
CpaBHuUBATH U
YHOpsiI0YMBATH
palnMoHaNIbHbIC U UPpa-
[IMOHAIBHBIC YUCIIA,
3aMrcaHHbIC C TOMOIIBIO
KBaJIPAaTHBIX KOPHEH.
HMcciie10BaTh ypaBHEHHE X-
= @, HAXOJIUTh TOYHBIC U
NpUOIKEHHBIE KOPHH MTPU
a>0.
HcciienoBaTh CBOMCTBA
KBaJIPAaTHBIX KOPHEH,
MIPOBO/ISI YUCIIOBBIC
AKCIIEPUMEHTHI C
WCIIOJIb30BAHUEM KaJIbKYJIsi-
TOopa (KOMIBIOTEPA).
Jloka3bIBaThH CBOMCTBA
apuQMeTUIECKUuX
KBaJPAaTHBIX KOPHEH;
MPUMEHSITh UX JIJIS
npeoOpa3oBaHUs BhIpaxe-
HUH.

Anrebpa, 8 kiacc,
OIr'rAOY AI1O
«AkageMus
MuHnpocsenieHus
Poccuny «O6mako
3HAHHI
2. Jlomarrnue
3aJaHHs.
MaremaTuka.
DJEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jomaraue
3agagua. OCHOBHOE
o01ee
oOpa3zoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocBemenne»




BouInoaHaTh
npeodpa3oBaHus
BBIPAYKEHUI, COJIEPKALLINX
KBaJIpaTHbIC KOPHHU.
BrIpaxaTe nnepeMeHHbIE U3
reOMETPUUECKHUX U
duznaeckux Gopmy.
BoIuuciaaTh 3HAYEHUS
BBIPAYKECHUI, COJIEPKALIUX
KBaJIpaTHbIE KOPHH,
WCIIOJIb3YS TIPHU
HEOOXOIMMOCTH KaJlb-
KYJISTOP.
Hcnouan3oBaTh B X0J€
pelIeHus 3aaaq
AJIEMEHTApHbIE

MMpEaACTaBJICHMS, CBA3AHHBIC C

npUOIMKEHHBIMY 3HAUE-
HUSMH BEJIMYH.
3HAKOMHUTBCS ¢ HCTOPHEH
pPa3BUTHs MaTEMaTUKU

Yucaa u BbIYHC-

genus. CteneHb

¢ IeJbIM MoKa3a-
TesieM (7 1)

CrteneHb C LEIbIM
nokazarenem. CtangapTHas
3aMUCh YHUCIA.

Pa3mMepnr 00BEKTOB OKpYXkKato-

mero mupa (ot
AIIEMEHTAPHBIX YACTHIL JI0
KOCMHYECKHX OOBEKTOB),
JUTUTEITLHOCTD TIPOIIECCOB B
OKpYIKaroIeM MHpe.
CBOMCTBA CTEIECHU C LIEJIBIM
noKazaresem

DopmyJHpOBaATH
ompee/ieHHe CTEIIEHU C
LEJIbIM IT0KA3aTEIEM.
IIpencraBiasaTh 3aNUCh
OOJBIIMX M MaJIbIX YHUCEN B
CTaHJApPTHOM BUJE.
CpaBHuBAThH yuCiIa U
BEJINYMHBI, 3aIIUCAHHBIE C
UCII0JIb30BAHNUEM CTEIICHU
10.
Hcnoab3oBarh 3an1uch
yucel B CTAaHAAPTHOM BUJIE
JUTSl BBIPAKEHUS pa3MEPOB
00BEKTOB, IJTUTEILHOCTH
MIPOLIECCOB B OKPYKAOUIEM
MUpE.
DopMyJIHPOBATD,
3aNMCHIBATH B
CHUMBOJIHYECKOH (popMme U
WITIOCTPHPOBATH
NpUMepaMH CBOWCTBA
CTENEHHU C LIEIbIM
[IOKA3aTEJIEM.
IIpumMeHATH CBOMCTBA

1. MaTemaruka.
Anrebpa, 8 kiacc,
OI'AOY AI1O
«AxanemMus
MuHnpocBenieHus
Poccuny «O6mako
3HAHUI
2. lomamnraue
3aJaHMUs.
Maremaruka.
DNEeKTPOHHBIN
00pa3oBaTeIbHBIN
pecype»
Jlomarraue
3aganust. OCHOBHOE
obmiee
obpazoBaHue.
Anre6pa», 7-9
knacc. AO
«3paTenscTBO
«IIpocaemienue»




CTENEHU IS
npeoOpazoBaHUs
BBIPAKCHUM, COJEPIKALUX
CTEIIEHU C LEJIbIM [T0Ka3aTe-
JeM. BbINOJHATH AeiicTBUS
C YKCJIaMH, 3allMCAHHBIMU B
CTaH/IapTHOM BH/JIE
(YMHO€EHUE, JIelIeHHe,
BO3BEJ/ICHUE B CTETICHD)

Aaredpanueckue
BbIPasKeHM .
KBagparubii
TpéxwieH (5 4)

KBagparHblil TpEXUIIEH.
Paznoxenne kBagpaTHOro
TpEXUieHa HA MHOXKHUTEIN

Pacno3naBath KBajpaTHbIN
TPEXUJIEH, YCTAHABINBATh
BO3MOKHOCTb €0
Pa3JIoKEHUSI HA MHOKHUTEIIN.
PackiaasiBaTh Ha
MHOKHUTEJIN KBAaIpaTHBIN
TPEXUIIEH C
HEOTPULIATEIIbHBIM
JTUCKPUMHUHAHTOM.

1. MaTemaruka.
Anrebpa, 8 kiacc,
OIr'rAOY AI1O
«AxageMus
MuHnpocsenieHus
Poccumy «Oo6mako
3HAHHI
2. JlomarrHue
3aJaHHS.
MaremaTtuka.
DJIEKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jomaraue
3agangua. OCHOBHOE
o01ee
oOpaszoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue»

Anredpanyeckue
BbIPa:KeHHS.
Anredpanyeckast
apoosb (15 4)

Anrebpaundeckas 1poOb.
JlomycTrMble 3HAUYCHUS
NICPEMECHHBIX, BXOJISIIHNX B

anre6panquKI/Ie BbBIPpAKCHUSI.

OCHOBHOE CBOWCTBO
anreOpandeckoit Apoou.
Coxkparenue 1po0ei.
CnosxeHue, BBIYUTaHUE,
YMHOKEHHE U JeTIeHUE
anreOpandeckux Ipooe.
[IpeobpazoBanue
BBIPQKEHUH, COJICPIKAIINX
anreOpandeckue ApoOu

3anuceiBaTh
ayireOpanvyeckue BIpaKeHUsI.
Haxoauts o0iacts
OIIpEIEIICHUS
palOHaIbHOTO BBIPAYKEHUS.
BbINOJHATL YHCIIOBBIE
MOJICTAHOBKU Y BBIYHCJIATH
3Ha4YeHue ApoOu, B TOM
YHCJIE C IOMOILBIO
KaJIbKyJIATOPA.
DopMyJIHPOBATH OCHOBHOE
CBOMCTBO anredpanyeckon
JpoOu U MPUMEHSATH €ro s
npeoOpa3oBaHus ApoOe.

1. MaTemaruka.
Anrebpa, 8 kmacc,
®dI'AOY AI1IO
«AxameMust
MuHIIpOCBeICHUS
Poccum» «Obmako
3HAHU»

2. JlomarrHue
3aJaHHusl.
Maremaruka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIN

pecype»
Jlomamaue




BbINOHATL AelCTBUSA C
anreOpandeckuMu ApoOsSMHU.
[TpumensTs npeoOpazoBaHUs

BBIPA)KCHUM IS PELLICHUS

3a1a4. Beipaxkarts
nepeMeHHbIe 13 GopMyI
(pusnueckux,
F€OMETPUYECKHUX,
OTMCHIBAIOLIUX OBITOBBIE
CUTYaI1H)

3ananus. OCHOBHOE
obmree
obOpazoBaHue.
Anrebpay, 7-9
kiacc. AO
«M31aTenbpeTBO
«IIpocBemenue

YpaBHeHusi u

HepPaBeHCTBA.

Ksaaparubie
ypaBHeHus (15

1)

KBagparHoe ypaBHeHHUE.
HenonnHoe kBanpatHoe
ypaBHeHne. Popmysia KOpHE
KBa/IpaTHOTO YpaBHEHUSI.
Teopema Buera.
Pemrenne ypaBHenui,
CBOJSIILIMXCS K KBAJPATHBIM.
[Ipocreiimme 1pobHO-
paloHaIbHbIE YPaBHEHUS.
Pemrenye TekcTOBBIX 3a4a4 ¢
ITOMOIIIBIO KBaIPAaTHBIX
YpaBHEHUH

Pacno3naBathb KBajpaTHbIE
YpaBHEHUS.
3anuceiBath Gopmy.ay
KOpHEHN KBaJpaTHOTO
ypaBHEHUS; pelliaTh
KBa/JpaTHbIe YPABHEHUS] —
MIOJIHBIE U HEMOJIHBIE.
IIpoBoauTs nmpocreimme
ucc/ieI0BaAaHUA KBaJPaTHBIX
YpaBHEHUM.
Pemars ypaBHeHus,
CBOJSIIIMECS K KBAJPATHBIM,
C IOMOILBIO
npeoOpa3oBaHMU B 3aMEHOM
MIEPEMEHHOM.
Haoarogare u
aHAJIM3HPOBATH CBS3b
MEXIy KOPHSMHU U
koddpurmenTamu
KBaJIpaTHOTO YPaBHEHMS.
DopMyJIMPOBATH TEOPEMY
Buera, a Taxoke 06paTHYIO
TeOpeMy, IPUMEHSATh 3TU
TEOPEMBI JUIsl PELLICHUS
3azay.
Pematp TEeKCTOBBIE 3a1aYH
anredpandeckium crocooom:
NEPEXOUTH OT CIIOBECHOU
bOpMyTUPOBKH YCIOBHUS 3a-
Jauu K anreOpanyeckoit
MOJIEJIH ITYTEM COCTABJICHUS
ypaBHEHUS; pelIaTh
COCTAaBJIEHHOE YPAaBHEHUE;
WHTEPIPETUPOBATH

pe3yabTar.

3agagua. OCHOBHOE

1. Maremarunka.
Anrebpa, 8 kiacc,
OIr'AOY AI1O
«AxkageMus
MunnpocBeneHus
Poccumy «O6mako
3HAHUN»

2. JlomarrHue
3aJaHHs.
Maremartuka.
DJIEeKTPOHHBIN
00pazoBaTeIbHBIN
pecype»
Jomaraue

oO1ee
oOpaszoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocBemenne»




3HAKOMHUTBLCS C HCTOPHUEI

pa3BUTHS alnreopsl

1. Maremaruka.

YpaBHeHus u
HepaBeHCTBA.
Cucrembl
ypaBHeHuii (13
1)

JIuneliHOE ypaBHEHHUE C
JBYMS IIEPEMEHHBIMH, €r0

rpaduK, TpUMephI PEICHUS
YPaBHEHUH B LIEJIBIX YUCIIAX.
Pemenue cucreM nByx JINH
JIMHEHHBIX YPAaBHEHUH C

[Ipumeps! pemienus cucrem | Pa3s
HEJIMHENHBIX YPAaBHEHUN C | IIEep
JBYMsI IEPEMEHHBIMU.
I'padmueckas nnTepnperanys
YPaBHEHUS C ABYMsI
IIEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IBYMS
IIEPEMEHHBIMU.
Pemrenue TekcTOBBIX 3a7a4 ¢
ITOMOIIBIO CUCTEM YPAaBHEHUI

II
U

Pacno3naBarhb jnHeliHbIE

JBYMsI IEPEMEHHBIMH. nu(ppoBbIe pecypchbl.

Pemars cucteMsl 1ByX
JIMHENHBIX YPaBHEHUH C

IIOJICTAHOBKOU U CJIIOKECHUEM.

CUCTCEMBI, B KOTOPBIX OJTHO U3

PemaTh TekcTOBBIC 321291
anreOpanvecKuM Criocooom

YPaBHEHUS C ABYMS
IIEPEMEHHBIMH.
Crpours rpapuku
€HHBIX YPAaBHEHU, B TOM
YHCIIE HCIOJIb3YH

JIMYATh NapaJlJIeIbHbIE U
€CEKAOIIMECS TPSIMBIE 110
WX YPaBHEHHUSIM.

JIBYMsI IIEPEMEHHBIMHA
Pemates npocreinmme

YpaBHEHUH HE SIBISETCS
JIMHEWHBIM.
PUBOAUTH rPaPUIECKYI0
HTEpPIPeTALUI0 PEIICHUS
YpaBHEHUS C JBYMSI
MIEPEMEHHBIMU U CUCTEM
YpaBHEHUH C IBYMS
[IEPEMEHHBIMHU.

Anre0pa, 8 kiacc,
OI'AOY AI10
«AkageMus
MuHnpocBeneHus
Poccumy «O6mako
3HAHUMN»
2. Jlomanraue
3aJ]aHHs.
Maremaruka.
ONEeKTPOHHBIN
00pazoBaTeNbHBIN
pecype»
Jomarane
3amanust. OCHOBHOE
oOmree
oOpazoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue

YpaBHeHusi u
HepPaBeHCTBA.
HepaBencrBa

(12 v)

YucnoBbie HEPABEHCTBA U UX
CBOMCTBA.
HepagsenctBo ¢ o1HOM
niepemeHHou. JInnenHbIe
HEpPaBEHCTBA C OJTHOU
MIEPEMEHHON U UX PEIICHUE.
CucrteMbl TMHEUHBIX HEpa-
BEHCTB C OJTHOM MIEPEMEHHOU
U UX pPELIEHHUE.
N3o00paxkenue pereHus
JIMHEMHOTO HEPABEHCTBA U UX
CHUCTEM Ha YUCJIOBOM NPSAMOU

D®opMyJHpPOBATH CBOMCTBA
YHCIIOBBIX HEPABEHCTB, WJI-

JIOCTPUPOBATh UX Ha
KOOPJMHATHOM TIPSMOH,
AOKa3bIBATH
anreOpanvecKu.
IIpumeHsATH CBOMCTBA

HCPABCHCTB B XO/JIC PCIICHHA

3az1a4.

Pemare snHeliHbIE
HEPABEHCTBA C OJIHOMN
HepeMEeHHOH, n300pakaTh
pellIeHNEe HEPABEHCTBA Ha
YUCJIOBOU MPSIMOM.

Pematb cucteMbl TMHENHBIX

HCPABCHCTB, I/I306pa)KaTL

1. MaTemaruka.
Anrebpa, 8 Kiacc,
®dI'AOY AI1O
«AxameMust
MuHIIpOCBENICHUS
Poccun» «Obmako
3HaHHI
2. lomamraue
3aJaHUs.
MaremaTtuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIN
pecype»
Jlomanaue
3aganus. OCHOBHOE
ooO1ee
obpazoBaHue.

pCHICHUC CUCTCMbI




HEPABEHCTB Ha YHMCIIOBOU

Anrebpay, 7-9

npsiMoit kiacc. AO
«M31aTenbeTBO
«IIpocsemenue»
D yHKUUMN. [Moustre Gpynkuun. O6IACTH Hcnoab3oBaTh 1. Maremaruxka.
OcHoOBHBIE OTIPE/ICTICHUSI U MHOYKECTBO (GYHKIIMOHATBHYIO Anrebpa, 8 kiacc,

NoHATHA (5 1)

3HaYeHUN (QYHKIIH.
CriocoOb1 3a1anust PyHKIHH.
I'paduk pynkuuu. CpoiicTBa
(GyHKIMH, UX 0TOOpakeHHe
Ha rpaguke

TEPMHUHOJIOTHIO U
CHMBOJIMKY.
BbruucasaTs 3HaYeHUA
GYHKITUHN, 3aTaHHBIX
dopmynamu (npu
HEO0OXOIUMOCTH
UCII0JIb30BATh KaJIbKYJISATOP);
COCTABJIAAITH TA0JIMIBI
3HaYeHUil (QyHKINH.
CTpouTh 10 TOYKAM
rpagpukm QyHKIUH.
OnuceiBaTh CBOICTBA
(GyHKIIMM Ha OCHOBE €€
rpadu9IecKoro
IIPEICTABIICHMUS.
HUcnoab3oBarb
(GYHKITMOHATBHYO
TEPMHUHOJIOTHIO U
CHUMBOJIMKY.
HccaenoBath npumMepbl
rpauKoB, OTpaXKAOMINX
peabHble POLECCH U
sBieHus. [IlpuBoauTh
NPUMeEPBHI [IPOLIECCOB U
ABJICHUH C 3aJJaHHBIMU
CBOMCTBaMH.
HUcnoab3oBarh
KOMIIbIOTEpPHbIE
NPOrpamMmsbl 1Jis 10-
CTpoeHus rpaduKoB
GyHKIMIA U U3y4eHUs UX
CBOMCTB

OI'rAOY AI1O
«AkageMus
MunnpocBeneHus
Poccumy «Oo6mako
3HAHUMN»

2. Jlomanraue
3aJjaHHs.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTebHBIN
pecype»
Jlomaraue
3amanust. OCHOBHOE
o0O1ee
oOpa3zoBaHue.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue»

DyHKIUH.
YucaoBble
¢ynknnu (9 4)

UreHue U NocTpoeHue
rpauKoB QYHKIHH.
[Tpumeps! rpaduxoB

(GyHKUIUH, OTpaXKaromuX
peabHbIe TPOLIECCHI.
OyHKIIUH, OTIMCHIBAIOINE

Haxoauts ¢ noMo1ub10
rpadpuka GyHKINH
3HA4YEHHE OJTHOM U3

paccMaTpUBaEMbIX BEIMYHUH
10 3HAYEHUIO IPYTOM.
B HecnoxXHBIX ciiydasx

1. Maremartuka.
Anrebpa, 8 kiacce,
Or'AOY AI1O
«AxanemMus
MunnpocBenieHus




MPSIMYIO H 00paTHYIO
MPONOPIIHOHAIBHBIC
3aBHCUMOCTH, UX I'paduKu.
lunep6omna.
I'paduk dpyHKIMH Y = X,
Oyuxiun y = x2 y=x°, y =
Vx, y = Ixl, rpaduueckoe
peuieHue ypaBHEHHN U
CUCTEM ypaBHEHUH

BbIpaxaTh GpopMyJ10ii
3aBHCHMOCTB MEXIY
BEJIMYMHAMU.
OnuceiBaTh XapaxkTep
W3MEHEHHUS OJIHOM BETMYMHbI
B 3aBUCHMOCTH OT
WU3MEHEHUS APYTOH.
Pacno3HaBath BU/bI
U3y4aeMbIX ()yHKIIHH.
IToka3biBaTH
CXeMaTHYECKH IT0JI0KECHHE
Ha KOOPJIMHATHOW TJIOCKOCTH
rpadukoB QyHKUUN BUIA: Y
=xby=x3y=4xy=.
Hcnoab3oBarb
(pyHKIIHOHAIBHO-
rpaguyeckne npea-
CTABJIEHHS JJIs1 PELICHUs U
WCCIIETOBAHUSI YPABHEHHUI U
CHUCTEM ypaBHEHMI.
IIpumensaTh undpposbie
pecypcesl Ul IOCTPOCHUS

rpadukoB QyHKIIHI

Poccumy «Obmako
3HAHHUM»

2. Jlomanraue
3aaHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomaraue
3aganus. OCHOBHOE
oOmee
oOpa3zoBaHue.
Anrebpay, 7-9
kinacc. AO
«W3maTeabcTBO
«IIpocsemnienne

IToBTOpEHUE U
000011IeHME (6 1)

[ToBTOpEHNE OCHOBHBIX
MOHSTUN U METOJIOB KYpCOB 7
U 8 K1accoB, 00001IeHnE
3HAHHI

Bbi0uparb, NnpUMeHSATh,
OLIEHUBATH CIMOCOOBI
CpaBHEHUS YHUCEII,
BBIYHCIICHUH,
npeoOpazoBaHMiA
BBIPAYKCHUM, pEIICHUS
YpaBHEHUH.
OcyumecTBasATh
CAMOKOHTPOJIb
BBIIIOJIHSAEMBIX JICMCTBUI U
CaMOIIPOBEPKY pe3yibTaTa
BBIYUCIICHUH, TpeoOpazo-
BaHW, TOCTPOCHUM.
PemaTtnb 3agauun us
peaibHOM KU3HH,
NPUMEHATH MaTe-
MaTHUYCCKUE 3HAHMS IS
pelieHus 3a1ay u3 Jpyrux
MPEMETOB.
Pemath TekcTOBBIE
3aJ1a44, CPAaBHUBATh,
BBIOMPATH CIIOCOOBI

1. Maremaruxka.
Anrebpa, 8 kiacc,
OI'AOY AIIO
«AxanemMus
MuHnpocBeneHus
Poccuny «Oo6mako
3HAHUI
2. lomamraue
3aJaHMsL.
Maremaruka.
DNEeKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype»
Jlomanane
3aganusa. OCHOBHOE
obmiee
obpazoBaHue.
Anrebpa», 7-9
knacc. AO
«3paTenscTBO
«IIpoceemienue»




pEeLIeHHS 3a/1a9u

9 kaacc (102 yaca)

DJIeKTPOHHbIE
Ha3Banmue OcHOBHBbIE BHIbI
OcHoOBHOeE coep:KkaHue (undposbie)
pasjaesa (TeMbl) AeATeJIbHOCTH
pasaeJia (TemMbl) o0pa3oBaTe/ibHbIE
(4ucyi0 4acoB) 00y4yarIuXxcs
pecypchl

Yucsa u BbIYKC-

JICHUS.
HeiicTBu-
TeJbHbIE YUCJIA
O w

Pammmonansnubie yncna,
MppalMOHATBHBIC YHCTIA,
KOHEUYHbIE U OECKOHEYHbIE
JECSITUUHBIE TpOOH.
MHO0XeCcTBO AEUCTBUTEIHHBIX
qucen; TeHCTBUTEIILHBIC
YuCiia Kak 0ECKOHEUHBIE
necsiTHYHbIe Ipoou. BzanMuo
OJIHO3HAYHOE COOTBETCTBHUE
MEX]Ty MHOYKECTBOM
JEHCTBUTEIBHBIX YUCET U
MHOY»XECTBOM TOYEK KO-
OPAMHATHOMN MPSAMOU.
CpaBHeHME ACHCTBUTEIBHBIX
gucen, apupMeTrnaecKue
JNIEUCTBUS C
JNEHCTBUTENbHBIMU YUCIIAMHU.
[TpubmmwkEéHHOE 3HAUYCHUE
BEJIMYUHBI, TOYHOCTD
npubmkenus. OkpyrieHue
yncen. [Ipukunka u oreHka
Pe3yNbTaTOB BBIYUCICHUN

Pa3BuBaTh npejacraBJjieHUus
0 YHCJIaX: OT MHOXKECTBA
HaTypaJIbHBIX YUCEI JI0
MHOKECTBA JICHCTBUTEIBHBIX
YHCE.
O3HaKOMHTHCS C
BO3MO>KHOCTBIO
MPEJCTABIICHUS e~
CTBUTEIHLHOIO YHCJIa KaK
0eCKOHEUYHOMN JIECATUYHOMN
IpoOu, MPUMEHSATH
JIECATUYIHBIC TIPUOTVKCHHS
parMoOHAIBHBIX U
HMppalOHAIbHBIX YUCEN.
N3o00paxkaTh
JIECTBUTEIIFHBIC YMCIIa
TOYKaMU KOOPJIUHATHOU
MPSAMOM.
3anucbIBaTh, CPABHUBATH U
YHOPSA0YUBATH JICHCTBU-
TEIbHBIC YHCIIA.
BoinmoaHaTh, coueTas
YCTHBIE U MUCbMEHHBIE
NpuEMbI, apupMeTHIeCKHe
JefCTBUS C PAallUOHAILHBIMU
YHCJIaMU; HAXOUTh
3HAUYCHHS CTEIICHEH C
LIEIBIMH TTOKa3aTSIISIMH 1
KOpPHEH; BBIYMCIATH
3HAYCHHUS YUCIOBBIX BbI-
paKeHUMN.
IHonyuuTts npeacraBiaeHne
0 3HAYUMOCTHU JICHCTBUTEIIb-
HBIX YUCEN B MPAKTUYECKOMI
JIeSITeIbHOCTH YeJIOBEKa.
AHAJIU3UPOBATH U /1eJ1aTh
BBIBOAbI O TOYHOCTH

npuOIMKEeHUs

1. MaTemaruka.
Anrebpa, 9 kiacc,
OI'AOY AI1O
«AxageMus
MuHnpocsenieHus
Poccun» «Ob61ako
3HAHUMN»

2. Jlomanraue
3aJaHHS.
Maremartuka.
DIIEKTPOHHBIN
00pa3zoBaTeNbHBIN
pecypc» JlomarrHue
3agagua. OCHOBHOE
ob1ee oOpa3oBaHHeE.
Anrebpay, 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocsenienue»




JEMCTBUTEIILHOIO YUCIIA IPH
peLIeHUN 3a/1a4.
OxpyrasarTs
JEHCTBUTEIILHBIC YMCIIA,
BBINOJHATH NPUKHIKY
pe3yJibTaTa BBIYMCIICHHUI,
OLIEHKY 3HAYCHUIN YUCIIOBBIX
BBIPAKCHUM.
3HAKOMHUTBCS ¢ HCTOPHUE
pa3BUTHUSI MATEMATUKHU

YpaBHeHusi u
HepaBeHCTBA.
YpaBHeHus ¢
O/THOM
nepemeHHoi (14

4)

JInneliHOE ypaBHEHHE.
Pemenne ypaBHenui,
CBOJSIILIUXCS K IUHEHHBIM.
KBagparHoe ypaBHeHHUE.
Pewenne ypaBHenui,
CBOJSIILIMXCS K KBAJAPATHBIM.
bukBaapaTHbie ypaBHEHHUS.
[Ipumeps! pemeHus
YpaBHEHUH TPEThEU 1
YETBEPTOM CTETEHEN
Pa3IoKEHUEM HAa MHOKHTEIIH.
Pemenne mpoOHO-panroHab-
HBIX YPaBHEHHUI.
Pemrenye TekcTOBBIX 3ama4
anreOpanvdeckKuM METOI0OM

OcBanBaTh, 3alI0MMHATH U
NPUMEHATH rpaduyeckune
MEeTO/IbI TIPU PEIICHUN
YpaBHEHUH, HEPABEHCTB U HX
CHCTEM.
Pacno3naBarh 1einbie u
JIpOOHBIE ypaBHEHUS.
Pemars iuHeiiHbIe U
KBa/JpaTHbIe yPaBHEHMS,
ypaBHEHUSI, CBOJISTITUECS K
HUM, TIPOCTEHIINEe qPOOHO-
palrOHAIbHbIE YPABHEHHUS.
IIpensnararb BO3MOXKHbIE
CrocoObI pereHus
TEKCTOBBIX 33]1a4,
00Cy:KIaTh UX M peliaTh
TEKCTOBBIE 33/1a4U Pa3HbIMU
criocobamu.
3HAKOMHUTBLCH € HCTOPHEN
pa3BUTHUS MaTEMAaTUKHU

1. Maremarunka.
Anrebpa, 9 kmacc,
OI'rAOY AI1O
«AxageMus
MuHnpocsenieHus
Poccumy «O6mako
3HAHUN»

2. lomanrHue
3aJaHHS.
Maremartuka.
DJIEKTPOHHBIN
00pazoBaTeIbHBIN
pecypc» JlomariHue
3agagua. OCHOBHOE
ob1iee oOpa3oBaHHeE.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocsenienue»

YpaBHenus u
HepaBeHCTBA.
Cucremsl
ypaBHeHuii (14

)

JIuneiiHoe ypaBHEHUE C
JBYMsI IEPEMEHHBIMU U €70
rpadux.

Cucrema AByX JIMHEHHBIX
YPaBHEHUH C ABYMS
IIEPEMEHHBIMU U €€ pELICHUE.
Pewrenne cucreM aByx
YPaBHEHUH, OJTHO U3 KOTOPBIX
JMHENHOE, a Ipyroe — BTO-
pPOM CTEIIEHHU.
I'paduueckast UHTEpIIpETALIUS
CUCTEMBI YPaBHEHUM C IBYMS
IIEPEMEHHBIMU.
Peurenne TeKCTOBBIX 3a1a4

OcBauBaTh M NPUMEHSATH
MPUEMBI PEIICHUS] CUCTEMBbI
JIBYX JIMHEWHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMU U
CHUCTEMBI JIBYX YPaBHEHUI, B
KOTOPBIX OJTHO YPABHEHUE HE
SIBIISICTCS JIMHCHHBIM.
Hcnoab3oBarh
(YHKIIMOHATIBHO-
rpaduueckue mpeacTaBICHUs
JUTSL pelIeHUus1 U
HCCJIeIOBAHNS YPAaBHEHUH U
CHCTEM.
AHaJIM3UPOBATH TEKCThI

anreOpanyeckuM crnocobom

3aaav, pemiatb ux

1. Maremaruka.
Anrebpa, 9 kmacc,
OI'AOY AI1O
«AxameMust
MuHIIpOCBeNICHUS
Poccun» «Obmako
3HAHUI»

2. JlomarrHue
3aJaHUs.
MaremaTtuka.
ONEKTPOHHBIN
00pa3oBaTeNbHBIN
pecype» JlomalHue
3agaHus. OCHOBHOE
ob1ee oOpa3oBaHue.




anreOpanyeckuM Crocooom:
NepexoauTh OT CIOBECHON
(OPMYITUPOBKH YCIIOBHS
3aauu K anredpandeckoi
MOJEJHN TYTEM COCTaBJIEHUS
CUCTEMBI YPaBHEHUN;
pemaThb COCTaB JIEHHYIO
CUCTEMY YpPaBHEHU;
HHTEpPIpPeTHPOBATH pe-
3yJbTar.
3HAKOMUTBCS € MCTOPHUEH
pa3BUTHSI MaTEMaTUKU

Anrebpay, 7-9
kimacc. AO
«31aTeabCcTBO
«IIpocsemenuey

YpaBHeHusi u

HepaBeHCTBA.

HepaBencrBa
(16 v)

HucnoBble HEPABEHCTBA U UX
CBOICTBA.
JInneliHbIE HEPABEHCTBA C
OJTHOM MIEPEMEHHOM U NX
pereHue.
Cucrembl TMHEHHBIX
HEPABEHCTB C OJTHOU
IIEPEMEHHOM U UX pElICHUE.
KBanpaTHbie HepaBeHCTBA U
UX pelIeHHUE.
['paduaeckas maTEpIIpETALIHS
HEpaBEHCTB U CUCTEM Hepa-
BEHCTB C JIByMsI
epPEeMEHHBIMU

Yurtartp, 3aN1MCHIBATD,
NMOHUMATh,
HHTEPNPETHPOBATH
HEpaBEHCTBA; MCMOJIb30BaTh
CHUMBOJIUKY U
TEPMUHOJIOTHIO. BHINOJIHATH
npeoOpazoBaHus HEPABEHCTB,
UCNOJIb30BATH IS
npeoOpa3oBaHMs CBOMCTBA
YHCIIOBBIX HEPABEHCTB.
Pacno3naBarth nMHEMHbBIE U
KBaJIpaTHbIEC HEPABEHCTBA.
Pematse nHeliHbIE
HEPAaBEHCTBA, CUCTEMBI
JMHEHHBIX HEPABEHCTB,
CUCTEMbI HEPABEHCTB,
BKJIIOYAIOUINX KBaJIPaTHOE
HEPaBEHCTBO, U PEIIaTh UX;
00Cy:KIaTh MOJIy4eHHbBIC
pelIeHus.
HN3o00paxatsh pelieHue
HEPAaBEHCTBA U CUCTEMBI
HEPABEHCTB HA YHCIIOBOM
NpSIMOH, 3ANMMACHIBATH
pelieHue ¢ TOMOIIBIO
CHUMBOIJIOB.
Pematpb kBanpaTHbIe
HEpaBEHCTBA, UCIIOb3Ys
rpaguyeckue
MIPEICTABIICHHUS.
OcBanBaTh M IPUMEHSATH
HEpaBEHCTBA MPU PEIICHUHN
pa3MYHBIX 3a/1a4, B TOM

1. Maremaruka.
Anrebpa, 9 kmacc,
OI'rAOY AI1O
«AxameMus
MuHnpocsenieHus
Poccumy «O6mako
3HAHHI
2. Jlomarraue
3aJaHHus.
MaremaTtuka.
DJEeKTPOHHBIN
00pazoBaTeIbHBIN
pecypc» JlomariHue
3aganust. OCHOBHOE
oO1ee oOpa3oBaHHeE.
Anrebpay, 7-9
knacc. AO
«M3maTeabpcTBO
«IIpocBemenne»




YHUCJIe MPAKTUKO-OPUEHTUPO-
BaHHBIX

DOyuknun (16 v)

KBangparuunas ¢pyHkius, eé
rpaduK U CBOICTBA.
[Tapabosna, KOOpIMHATHI
BEPIIUHBI TapaboJIbl, OCh
CUMMETpPHH TTapadoJIIbI.
Crenennble QyHKIMU C HATY-
paIbHBIMHU TIOKA3aTEISIMH 2 U
3, ux rpaMKu ¥ CBONCTBA.
I'paduku Gpynkmmii: y = KX, y
=kx+by=axt,y=ax’ y=

L y=Vxy=Nh

Pacnio3zHaBaTh BUIIbI
U3y4aeMbIX (QyHKINHL;
WIJIIOCTPUPOBATH
CXeMaTH4YeCKHU, 00bSICHATH
pacroJioKeHue Ha
KOOPJMHATHOM MIIOCKOCTH
rpaduKoB QYHKIHMIA BUIA: Y =
kx,y =kx+b,y=ax? y=
ax®, yzg, y =X, y=Ixl
B 3aBUCUMOCTH OT 3HAYEHU U
K02 (PHUITMEHTOB; OMUCHIBATH
WX CBOMCTBA.
Pacno3naBarnb
KBaJIpaTUYHYIO (PYHKIIHIO 110
dopmymne. [lpuBoauth
NpuMepbl KBAJPaTUIHBIX
3aBUCUMOCTEHN U3 PEAIbHOU
KU3HU, GU3UKU, TEOMETPHUH.
BrigBJiasaTh 1 0000maTe
ocobeHHOCTH Tpaduka
KBaJIpaTUYHOM QPyHKIMU y =
ax? + bx + c.
Crpouth u U300paxkaTh
cxeMaTH4YeCKHU rpaduku
KBaJIpaTUYHBIX (QYHKIIHH,
3aJJaHHBIX QOpMyIaMH BUIA Y
=ax’,y=ax*+q,y=ax+
p)% y =ax’+bx +c
AHAJIM3UPOBATH U
NMPUMEHATH CBOIiCTBA
M3YYEHHBIX QYHKIUH A7 UX
MOCTPOCHUS, B TOM YHCIIE C
MOMOIIBIO ITU(POBBIX
pecypcoB

1. Maremaruka.
Anrebpa, 9 kiacc,
OI'AOY AI1O
«AkageMus
MuHnpocBeneHus
Poccumy «O6mako
3HAHUMN»

2. Jlomanraue
3aJ]aHHSL.
Maremartuka.
ONEeKTPOHHBIN
00pazoBaTeNbHBIN
pecypc» JlomarrHue
3amanust. OCHOBHOE
ob1iee oOpa3oBaHHeE.
Anrebpay, 7-9
knace. AO
«M3maTeanpcTBO
«IIpocsemienue

YucaoBbie
mocJie-
JIOBATEJIbHOCTH
(15 9)

ITonsTue uncaoBou
MOCJIEI0BAaTEIbHOCTH.
3agaHue
MOCJIEI0BAaTEIbHOCTH
pPEeKyppeHTHOH popMysoi u
(dhopmyIoit N-ro dneHa.
Apudmernueckas u
reoMeTprUYEeCcKas IPOrPECCUMN.
@opmyJibl N-TO YIeHa

OcBanBaTh U NPUMEHSATH
UH/IEKCHbIe 0003HauEHMs,
CTPOMTH peYeBbIe
BBICKA3bIBAHMA C
HCII0JIb30BAHUEM
TEPMHUHOJIOTHH, CBSI3aHHOM C
MOHITHEM IOCIIEJ0BATEIb-
HOCTH.
AHaTU3NpPoOBaTh HOpMYyIy

1. Maremaruka.
Anrebpa, 9 knacc,
OI'AOY AI1O
«AxaneMus
MuHnpocBenieHus
Poccun» «O06nako
3HAHUI
2. JlomarnrHue
3a1aHus.




apu(pMeTHIECKON 1
reOMETPUYECKON MPOrpeECCUi,
CYMMBI IIEPBBIX /1 YJICHOB.
N300pakeHue 4ieHoB
apru(METHIECKON 1
reOMETPUYECKON MPOrpeccCuit
TOYKaMH Ha KOOPAMHATHOU
IUIOCKOCTH.
JIuHeiHbIi 1
SKCIIOHEHIIMAJIBHBIN POCT.
CrnosxHble MPOLIEHTHI

N-To 4jieHa M0CiIe10BaTelNb-
HOCTH WJIHA PEKYPPEHTHYIO
bopmMyIly H BBIYUCIATH
YJICHBI
MMOCJICIOBATCILHOCTEA,
3a/IaHHBIX 3TUMH
dbopmynamu.
YcranaBiauBarb
3aKOHOMEPHOCTH B
MIOCTPOEHUHU HOCIIe-
JIOBATEILHOCTH, €CITU
BBITIMCAHBI TIEPBBIE
HECKOJIBKO €€ YJIEHOB.
Pacno3naBarnb
apuMETUUYECKYIO U
T€OMETPHUECKYIO
MIPOTPECCUU TIPU PA3HBIX
croco0ax 3agaHusl.
Pemartn 3agauu ¢
UCII0JIb30BaHuEM (opMya N-
ro ujeHa apupMETHICCKON 1
reOMETPUYECKON
MPOTPECCUI, CYMMBI MEPBBIX
7 4JICHOB.
N300paxkath yieHbI
MOCIIEZI0BATEILHOCTH
TOYKaMH Ha KOOPJIUHATHOMN
MJIOCKOCTH.
PaccmarpuBath npuMepbl
MPOLECCOB U SIBJIEHUI 13
peanbHOM KU3HU,
WUTIOCTPUPYIOILIKE
U3MEHEHUe B apud-
METHUYECKOU MPOrPeccuu, B
reOMEeTPUYECKO porpec-
cuu; n300paxkathb
COOTBETCTBYIOIINE
3aBUCUMOCTH TpaudecK.
PemaTe 3a1aum, cBsI3aHHbIE
C YHCIIOBBIMU TOCJIEI0BA-
TEJIBbHOCTSIMU, B TOM YHCIIE
3a/1a4 U3 peaJbHOM )KU3HU C
UCIIOJIb30BaHNEM ITU(PPOBHIX
TEXHOJIOTUH (IEKTPOHHBIX
Tabu1L, TpadUuecKoro

Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeIbHBIN
pecype» JlomaiHue
3ananust. OCHOBHOE
ob1iee oOpa3oBaHHe.
Anrebpay, 7-9
kiacc. AO
«M31aTenbeTBO
«IIpocsemienney




KaJIbKYyJIATOpPA U T.I1.).
PemaTe 3a1a4un Ha CIIOKHbBIE
IIPOLIEHTHI, B TOM YHCIIE
3a/1a4u U3 peaIbHON
IIPAKTHUKH (C
HCII0JIb30BAHUEM
KaJIbKYJSATOPA).
3HAKOMUTBCS € HCTOPUEH

3HaHuii (18 v)

pa331/1T1/151 MaAaTCMAaTUKU
IMoBTOpEHue, Yucia 1 BLIYUCICHHUS OnepupoBaTh MOHATHSIMHU: 1. MaTeMartuka.
00001IEHHE, (3amuch, cpaBHEHUE, MHO’KECTBO, ITOJIMHOKECTBO, Anrebpa, 9 knacc,
cHCTEeMAaTH3aAI M

JNIEUCTBUS C ICUCTBU- orepanuy HaJ MHOKECTBAMMU; OI'AOY AI1O

TEJIbHBIMU YUCIIAMH, HCI0JIB30BATh Ipadruyeckoe

«AxageMus
YKCIIOBas MpsiMast; MPOLIEHTHI, | MPEJICTaBICHUE MHOKECTB MuHnpocsemeHus
OTHOIIEHHUS], TPONOPLIUH; JUISL ONTUCAHUSI pealbHbIX Poccum» «O6mnako
OKpYyTJIEHUE, TPUOINKEHUE, IIPOLIECCOB M SABJICHUM, ITPU 3HAHUIN

OIICHKA, PCIICHNEC TCKCTOBBIX

pelieHny 3a1a4 U3 IPyrux
3a/1a4 apuhMEeTUIECKIM

2. JlomarrHue
y4eOHBIX MPEIMETOB.

3aaHusl.
croco6om) AKTyaJIM3upoBaTh Maremaruka.
TePMUHOJIOTHIO U DJIEKTPOHHBIN
OCHOBHBbIE 1eHCTBHUSA, 00pa3oBaTeNbHbII

CBSI3aHHbIE C YHCIAMU: pecype» JlomaniHue

3agagua. OCHOBHOE
ob1ee oOpa3oBaHHeE.
Anrebpay, 7-9

HATYpaJIbHOE YUCIIO, TPOCTOE
U COCTaBHOE YHCIIa,

JETUMOCTh HAaTypaTbHBIX
qrce, MPU3HAKH JCTUMOCTH,

kiacc. AO
11€JI0€ YMCII0, MOY/ b YHCIIA, «M3maTenscTBO
OOBIKHOBEHHAS U IECITUYHASI «[IpocBemnienne»

Ipo0OH, cTaHIAPTHBIN BUT
ymcina, apudpmMernyeckuit
KBaJIpaTHbII KOPEHb.
BoinoHATH AelicTBUAA,
CPAaBHUBATH U
YHOPSII0YMBATh YUCIIA,
MIPEACTABIIATH YHCIIA HA
KOOPJMHATHOM MIPSMOH,
OKPYIJISTh YUCIIA;
BBINOJIHATH NPUKUAKY U
OLIEHKY pe3yJbTaTa
BBIUNCIICHUM.
PemaTh TekcTOBBIC 3a]aUH
apu(METHYECKHM CIIOCOOOM.
Pemate npakruyeckue
3aJa4u, COJepKalne

MPOLIEHTHI, J0JH, YaCTH,




BBIPA)KAIOIINE 3aBUCUMOCTH:
CKOpPOCTh — BpeMSs —
paccrosiHue, IIeHa — KOJIHYe-
CTBO — CTOMMOCTb, 00BEM
paboThl — BpeMsi — Ipo-
U3BOJUTEIBHOCTD TPY/a.
Pa30upartpb peanbHbie
JKU3HCHHBIC CUTYyalluu,
(opmysmpoBaTh ux Ha
SI3BIKE MaTEMAaTHUKU,
HAXOIUTH pEIICHUE,
IMPUMCHAA MaTeMaTHYeCKUH
ammapar, HHTepIpeTHupo-
BaTh pPe3yJIbTaT

AJiredpanyeckue
BBIPAKEHU ST
(mpeoOpazoBaHue
anredpanvyeckux BbIpaKEeHUM,
JOTTYCTUMBIE 3HAUCHMUS )

OnepupoBaTh MOHATHSIMHU:
CTEMEeHb C IeJIBIM MoKa3aTe-
neM, apuMeTHIECKUN
KBaJIPaTHBIH KOPEHb, MHOTO-
4JieH, alreOpanyeckas 1poob,
TOXIECTBO.
BbINOJHATH OCHOBHbBIE
AelCTBUS: BBIOTHATD
pacy€Tsl o hopmynam,
npeoOpa3oBHIBATH 1IETIBIC,
JIpOOHO-pAIIMOHATIEHEIE
BBIPAYKEHUS U BHIPAKEHUS C
KOPHSIMH, Pean30BbIBaTh
pa3ioXeHue MHOTO4JIeHa Ha
MHO>KHUTEJIH, B TOM YHUCIIE C
UCIO0JIb30BaHuEM GHopMyI
pPa3HOCTU KBaAPaTOB U
KBaJIpaTa CyMMBbI U Pa3HOCTH;
HAXOJWTh JIOMYCTHUMbIE
3HAUEHUS IEPEMEHHBIX IS
TPOOHO-PALIMOHATBHBIX
BBIPAKEHUM, KOPHEH.
MopaeaupoBaTh ¢ IOMOIIBIO
dbopMyn peasabHbIE TPOLIECCHI

U SIBJICHUS

1. MaTemaruka.
Anrebpa, 9 xmacc,
OI'AOY AI1O
«AxameMus
MuHnpocsenieHus
Poccumy «O6mako
3HaHUW»

2. lomarraue
3aJaHHus.
MareMaTuka.
DJEKTPOHHBIN
00pa3zoBaTeIbHBIN
pecype» JlomariHue
3aganust. OCHOBHOE
oO1ee oOpa3oBaHHeE.
Anrebpay, 7-9
knacc. AO
«31aTenbpcTBO
«IIpocBemenne»

®ynkuuu (IOCTpoeHue,
CBOMCTBA M3Y4YEHHBIX
¢byHKIMi; Tpadguueckoe
peleHre ypaBHeHUI U X
CUCTEM)

OnepupoBaTb NOHATHSIMU:
bynkuus, rpapux GyHKIHH,
HYIM (QYHKIUH, TPOMEXKYTKU
3HAKOIOCTOSIHCTBA,
POMEXYTKH BO3pacTaHMUs,

yObIBaHUs1, HAaOOJIbILIEE U

1. Maremaruka.
Anrebpa, 9 knacc,
OI'AOY AI1O
«Axanemus
MunnpocBenieHus




HauMEHbIIIEE 3HAUCHUS
byHKIUH.
AHa/IU3UPOBATH,
CPpaBHUBATBb, 00CYKIaTh
CBOWCTBA (QYHKIIHI, CTPOUTH
uX rpaduku.
OnepupoBaTh NOHATUSIMU:
npsiMasi IpONOPIHUOHAb-
HOCTb, OOpaTHast
IPONOPLUUOHAIIBHOCTb,
TUHeNHast QyHKIus,
KBaJipaTUyHas QyHKIIMS,
napa0oJia, runepoona.
Hcnoab3oBath rpadpuku
JUISL OTIPENIEIEHUS CBOMCTB,
MPOIECCOB M 3aBUCUMOCTE,
JUIS pEelIeHUs 3a/1a4 U3 JIpy-
TUX y4eOHBIX MPEAMETOB U
pEaTbHOM )XKU3HU; MOJIeJIH-
POBaTh C MOMOUIBIO
rpaduKOB peaabHbIE
IIPOLIECCHI U SIBJICHMUSL.
Boipaxkarts popmynamu
3aBHCHUMOCTH MEK]y BEIUYN-
HaMU

Poccum» «O06nako
3HAHUW
2. Jlomanraue
3a/1aHusl.
MaremMartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype» JlomariHue
3ananust. OCHOBHOE
ob1iee 0Opa3oBaHHeE.
Anrebpay, 7-9
kiacc. AO
«M3maTeanpcTBO
«IIpocsemienney

Henn n3yyenus yueOHOro Kypca

I'eomerpus 7-9 kaace

«MaTCMaTI/IKy YK€ 3aTCM YYHUTb HAAO0, YTO OHA YM B NOPAAOK IPUBOAUT», — IMHUCAJI BEJIUKHI




pycckuil ydeHeli Muxann BacunbeBuu JlomoHOCOB. M1 B 3TOM COCTOMT OJHA M3 JBYX LeEJIEH
o0y4eHHsI TEOMETPHH KaK COCTaBHOW 4YacTW MAaTEeMAaTWKHU B IIKOJIE. DTOW IEJIUM COOTBETCTBYET
J0Ka3aTenbHas JTUHUS TpenogaBanus reomerpuu. Cienys mpeacTaBieHHONW pabodell mporpamme,
HauMHAs C CEAbBMOro Kjacca Ha YypOKax TeOMETpUH OOYyJaroIIUICs YYUTCS TMPOBOAMUTH J0-
Ka3aTeJbHbIE pPACCYKJIEHHUS, CTPOUTH JIOTMUECKUE YMO3AKIKOYEHHUs, JO0Ka3blBaTh HWCTHUHHbIE
YTBEPKIACHUSI U CTPOUTH KOHTPHPUMEPHI K JIOKHBIM, IIPOBOJUTH PACCYXKJIECHUS «OT IPOTUBHOTO,
OTIIMYATh CBOMCTBA OT MPU3HAKOB, (OPMYIUPOBATH OOPATHBIC YTBEP)KICHHUS. Y UCHHUK, OBJIAJICBIINI
HCKYCCTBOM pacCyX/arh, OyJeT NPUMEHSTh €ro U B OKpyxkarouieil xusHu. Kak nucan reomerp u
nenaror Urope ®enoposuu IllapeiruH, «(10apMH, MOHUMAKOIMKUMH, YTO TAaKOE JIOKA3aTEIbCTBO,
TPYAHO MU Jla)kK€ HEBO3MOXXHO MaHUMYIHPOBaTb». M1 B 3TOM COCTOUT Ba)XKHOE BOCHHUTATEIBHOE
3HaYEHHUE U3yYEHHsI TEOMETPUH, PUCYIIIee UMEHHO OT€YECTBEHHON MaTeMaTHYeCcKO! HIKOJIE.

Bmecre ¢ TemM aBTOpBI IPOrpaMMBbl NPEAOCTEPETAIOT YUUTENs OT M3JIMIIHETO (popMannu3ma,
0COOEHHO B OTHOIIEHUH Havyall U OCHOBaHuM reomerpuu. Opaniyzckuit maremaruk JKan /[penonne
10 ATOMY MOBOJY BbICKa3ayics Tak: «YTo kacaercs JAeTMKaTHON MpoOaeMbl BBEICHHS «aKCHOM», TO
MHE Ka)XeTCs, YTO Ha IEPBBIX MOPaX HYKHO BOOOIE M30eraTh MPOU3HOCUTH CaMmoO 3TO cioBo. C
JPYro# ke CTOPOHBI, HE CIIeyeT YIycKaTh HU OJTHOM BO3MOKHOCTH JaBaTh MPUMEPHI JTOTHUECKUX
3aKJIIOUEHUM, KOTOpble KyJaa B OoJsblliell Mepe, YyeM Haes aKCHOM, SIBISIOTCS WCTUHHBIMU U
€IMHCTBEHHBIMH JIBUTaTENIIMU MAaTEMaTHUECKOTO MBIIIUICHUS».

Bropoii 1nenpio n3ydeHusi TeOMETpUM SBISIETCS MCIIOJIb30BaHHE €€ KaK MHCTPYMEHTa Mpu
pElIeHNH KaK MaTeMaTU4YeCKUX, TaK U MPAKTHUYECKUX 3aay, BCTPEUYAIOIINXCS B PEAIbHOM JKU3HH.
OKOHYMBILINN KypC T€OMETPHUH IIKOJBHUK J0KEH ObITh B COCTOSIHUU OMPENIEIUTh T€OMETPUUYECKYIO
¢burypy, onucarb cIoBaMH JAHHBIN YePTEXK MU PUCYHOK, HAWTH IJIOIIAIh 3€MEIbHOIO Y4acTKa, pac-
CUUTaTh HEOOXOTUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabess miM TpeOyemble pa3Mepbl rapaxa s
aBTOMOOWIIA. DTOMY COOTBETCTBYET BTOpAasi, BBIYUCIUTEIbHAS JUHHUS B M3YYCHUM T€OMETPUU B
mkosie. /laHHas mpakThyeckas JIMHUS SBJISIETCA HE MeHee BakHOM, dyem mnepBasd. Emé Ilmaron
MIpeNuChIBall, YTOOBI «rpaxkaane [IpekpacHoro ropoa HU B KOEM Cilydae HE OCTaBIISUIH T€OMETPUIO,
BEJlb HEMAJOBAXHO JlaXke MOOOYHOE €€ MPUMEHEHHEe — B BOCHHOM Jlelie Jla, BIPOYEM, U BO BCEX
HayKax — JUIs JIy4IIero UX YCBOEHHUS: MBI Bellb 3HaeM, Kakasg OECKOHEUHas pa3Hulla CYIIEeCTBYET
MEXJy 4YEJIOBEKOM IIPUYACTHBIM K TE€OMETPUM M HEINpUYacTHbIM». [l 3TOoro ywurento
peKOMeHayeTC sl TOI0MpaTh 3aa4ui MPAKTUYECKOT0 XapakTepa Uil paccMaTpUBAeMbIX TEM, YUUTh
JIETEN CTPOUTh MAaTEMAaTUYECKHUE MOJEIIN PEAJIbHBIX KU3HEHHBIX CUTYallui, IPOBOIUTh BbIYHUCICHUS
U OLEHMBATh aJ€KBAaTHOCTh IOJYYEHHOTO pe3yiabTara. KpaliHe BaXHO NOMYEPKUBATH CBS3U
T€OMETPUM C JIPYTUMHU MPEeaIMETaMU, MOTUBUPOBATh MCIIOJIb30BATh ONPEAEICHUSI T€OMETPUUECKUX
buryp v NOHITUN, TEMOHCTPUPOBATH MPUMEHEHHUE MOTYYCHHBIX YMEHUN B (PU3UKE U TEXHUKE. ITU
CBsI3HM HauOoJee sipko BUAHBI B TeMax «Bektops», « Tpuronomerpudeckiue COOTHOIICHU», «MeTo
koopauHaT» U «Teopema [Tudaropar.

B 3akmrouenune conuiémces Ha BETMKOTro MaTeMatuka u actpoHoma Moranna Kenepa, uto0s!
emi€ pa3 MOAYEPKHYTh U METAPEIMETHOE, U BOCIIUTATEIbHOE 3HAYCHHE reoMeTpur: “Geometria
una et aeterna est in mente Dei refulgens: cuius consortium hominibus tributum inter causas est, cur
homo sit imago Dei” (I'eometpust enuHa u BeyHa, oHa OsrcTtaet B boxkbem myxe. Haia
MIPUYACTHOCTb K HEH CITY’KUT OJJHUM U3 OCHOBAHUH, 110 KOTOPBIM YEJIOBEK J0JKEH OBITH 00pa3zoM
boxbum (http://www.astro-cabinet.ru/library/ Kepler/Tab_1.htm))

Mecto yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo y4yeOHOMYy IulaHy B 7—9 Kiaccax H3y4aercss ydeOHbI Kypc «l'eomerpus»,
KOTOPBIN BKJIIOYAET CJIEAYIOIIME OCHOBHBIE pa3/ieNibl cojiepxkanus: «I'eomerpuyeckue Gpurypsl 1 ux


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

CBOMCTBa», «V3MepeHHE T'€OMETPUYECKUX BEIMYMH», a TaKkke «J[ekapToBbI KOOpIAMHATHI Ha
TUIOCKOCTY, «BekTopbi», «/[Brmkenus miockoctny 1 «IIpeodpa3oBanust moa00us».

VYueOHbIH TUIaH MpeaycMaTpUBaeT U3YUeHHE FreOMETpUU Ha 0a30BOM YPOBHE, HCXOJISl U3 HE
MeHee 68 yueOHBIX YacoB B y4eOHOM IOy, BCErO 3a TpH rojia o0ydeHus — He meHee 204 yacos.

Conepxanue yueOHOro Kypca (1o rojaam ooy4eHus)

7 kn1ace

Havanenele nonsatus reomerpuu. Touka, mpsimas, OTpe3OK, Jyd. Yros. Buasl yrios.
Beprukanbnbie U cMexxHbIE yribl. buccektpuca yria. Jlomanas, MHOroyrojsHuk. IlapamieasHoCcTh
U NEPIEHIUKYISIPHOCTD MPSIMBIX.

CumMmerpuunble purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMmeTpuu. [IpumMepsl cummeTpun B
OKPYXKAIOIEM MUPE.

OcCHOBHBIE IOCTPOEHUS C IOMOIIBIO LIUPKYJIS U JINHEHKH.

Tpeyronbauk. Bbicota, Menuana, OuccekTpuca, uX cBoiicTBa. PaBHOOenpeHHBIN U
PaBHOCTOPOHHUU TPEYroJbHUKU. HepaBeHCTBO TPEYroJbHUKA.

CpoiicTBa W TMpHU3HAKU paBHOOEAPEHHOTO TpeyrosbHUKa. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBoiicTBa U MPU3HAKY NMapAIJIENbHBIX TPsIMbIX. CyMMa yIiIOB TPEYTrOJIbHHKA.

Bremnue yritel TpeyroJibHUKA.

[IpssMoyronpHbIl  TpeyroiapHUK. CBOMCTBO MeWaHbl MNPSIMOYIOJBHOTO TPEYrOJbHHUKA,
NpoBeNE€HHOW K  TunoTeHy3e. [Ipu3Haku paBeHCTBAa  MPSMOYIOJIBHBIX — TPEYTOJbHUKOB.
[IpsAMOYTOIBHBIN TPEYTOJIBHUK € yTiIoM B 307,

HepaBeHcTBa B reOMETpHUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOM,
Teopema o OoJIbIIeM yriie U 0oJblIeil CTOpOoHEe TpeyrobHuKa. [leprnenanKynsp 1 HaKIoOHHasl.

I'eoMeTpuueckoe MecTo Touek. buccekTpurca yriia u cepeAMHHbIN NEPIEHIUKYIIAP K OTPE3KY
KaK F€OMETPUYECKHE MECTA TOYEK.

OKpyXHOCTB U KpyT, XOpJa U JUaMeTp, UX CBOMCTBA. B3aMHOE pacrooKeHue OKpyKHOCTH
u npsamoi. KacarenbHast u cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIMCaHHasl B yroJl. Brnincannas u
ONMCAHHAsl OKPY’KHOCTHU TPEYrOJIbHHKA.

8 kiace

YereipéxyronpHuku. [lapammenorpamm, €ro mpu3HAKH H CBOicCTBA. YacTHBIE ciydau
napajuieJiorpaMMoB  (IIPSIMOYTOJIbHUK, POMO, KBajpaT), MX TNPU3HAKW W CBOWMCTBa. Tparerws,
paBHOOOKas Tparenwsi, €€ CBOMCTBa U npu3Haky. [IpsMoyrobHas Tpanerms.

Mertoa ynBoeHus Meauanbl. LleHTpaabHass CAMMETPHSI.

Teopema daseca 1 TeopeMa 0 IPOTIOPIIMOHATBHBIX OTpe3kax. CpeTHue JIMHUYU TPEYroJIbHUKA
u Tpanenuu. L{eHTp Macc TpeyrojibHHUKA.

[TogoGue TpeyronbHUKOB, KOdpduimeHT nonodus. [IpusHaku momo0us TPEeyroabHUKOB.
[TpumeneHue no00Ms MPH pelICHUH MPAKTUYECKUX 3a/1ay.

CpoiictBa miomianeil reomerpuueckux ¢uryp. @opmynbl Ui IJIOLWIAJM TPEYroJbHUKA,
napasenorpaMma, pom0a 1 tpanenuy. OTHOIIEHHE TUI0IAel TOJOOHBIX QUTYD.

Beruncnenue niomiaeit TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aToN Oymare.

Teopema [Iudaropa. [Tpumenenne Teopemsl [Tudaropa npu pemieHnn NpakTHYECKUX 3a1a4.

CuHyc, KOCHHYC, TaHI€HC OCTpPOrO yIJla MpsSMOYroJbHOro TpeyroyibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOX1eCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30°, 45° u 60°.

Briucannble W IeHTpajbHBIE YIJIBI, YTOJI MEXIY KacaTelbHOH M XOpIOW. YTJbI MEXIy
XOpJlaMH M CEeKYIIMMHU. BrcaHHble U OMMCAaHHBIE YETHIPEXYroJbHUKU. B3anumMHoe pacronoxxeHue



IBYX OKpyxHOcTel. Kacanue okpyxHocteil. O0mue kacaTelbHbIe K IBYM OKPYKHOCTSIM.

9 ki1acc

Cunyc, kocunyc, Tairesc yriioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO.
@OopMyIIbI IPUBEICHUS.

Pemenue TpeyronbHUKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Perienre npakTuyecKkux
3aJ1a4 C UCIO0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nopoowus. [Too06Me COOTBETCTBEHHBIX 3JICMEHTOB.

Teopema o0 mpou3BeeHUN OTPE3KOB XOPJI, TEOPEMBI O NMPOU3BEIEHUU OTPE3KOB CEKYLIUX,
TeOpeMa O KBaJpaTe KacaTeIbHOM.

Bektop, mHa (MOAynb) BEKTOpa, COHAIPABIEHHBIE BEKTOPBI, IPOTHUBOIOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPBl, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, OINEpalu HaJ
BeKTOpamH. Pa3ioxeHue BekTopa Mo JBYM HEKOJUIMHEApHbIM BekTOopaMm. KoopauHatel BekTOpa.
CkansipHO€ MMpOU3BEIEHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS ITMH U YTJIOB.

JlexkapToBbI KOOPAWHATHI HA TUIOCKOCTU. Y paBHEHUS MPSIMON U OKPYKHOCTH B KOOpJIMHATaX,
repeceyeHre OKpYKHOCTEN U IpsIMbIX. MeTo1 KOOpAWHAT U €ro MpUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[rHA OoKpyx)HOCTH. I'pagycHas m paauaHHas Mepa yria,
BBIUHCIICHUE JUIMH AYyT OKpyxHOCTel. [lmomanes kpyra, cekropa, CerMeHTa.

JIBUKEeHMsI TJIOCKOCTH U BHYTPEHHUE CUMMETpPUHU GUTYp (JI€MEHTapHbIE MPEJICTaBICHHUS).
[TapannensHbiii neperoc. [IoBopoT.

Ili1anupyemMble pe3yJbTaThl 0CBOCHUS Y4eOHOro Kypca (1o rogam o0y4eHus)

OcBoenne ydyeOHOTO Kypca «l['eomeTpusi» Ha YpOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUs
JIOJDKHO 00€CTIeUrBaTh TOCTH)KEHUE CIICTYIONIUX MPEIMETHBIX 00pa30BaTeIbHBIX PE3YIIbTATOB:

7 kaacc

° Pacrio3HaBath u3y4eHHBIE TEOMETpUUYECKHE (UTYpBI, OMPEACIATh WX B3aUMHOE
pacrosioyKeHre, n300pakaTh reOMETPUUECKUE (PUTYPBI; BBIIOJHATh YEPTEIKH IO YCIOBHUIO 3a/1aUH.
N3mepsaTh nuHEHHbIE W YIJOBbIE BEJIWYWHBI. Pemath 3aadyum Ha BBIUMCICHUE JUIMH OTPE3KOB H
BEJINYUH YTJIOB.

° Jlenath rpyOyr0 OILIGHKY JIMHEHHBIX M YTJIOBBIX BEJIWYUH IMPEIMETOB B PEaIbHON
KU3HU, pPa3MEpOB MPUPOTHBIX OO0BEKTOB. Paznmyarh pa3Mepbl ATHX OOBEKTOB MO MOPSAKY

BCIIMYUHBEI.
° CTpOI/ITL YCPTCIKU K TCOMCTPUICCKUM 3aa4aM.
° ITonn3oBaThCs IIpU3HAKaMH PAaBCHCTBA TPCYT'OJIbHHUKOB, HUCIIOJIb30BATh IIPU3HAKU U
CBOIiCcTBa paBHO6CI[pCHHBIX TPECYIr'OJIbHUKOB IIPpU PCHICHUHU 3a/1a4.
L HpOBO,Z[I/ITb JIOTUYCCKUC PACCYKACHUA C UCITIOJIb30BAHUEM I'COMETPUUCCKUX TCOPCM.
° ITonp30BaThCs IMpU3HAKaMH PABCHCTBA IIPAMOYTOJIBHBIX TPECYT'OJIbHUKOB, CBOICTBOM

MEIMaHbl, IPOBEIAEHHOM K THUIIOTEHY3€ IPSIMOYIrOJBbHOIO TPEYrOJbHUKA, B  PELICHUHU
reOMETPUUYECKUX 3a/1a4.

° Omnpenensars napauienbHOCTh MPSIMBIX C TIOMOIIBIO YTII0B, KOTOPbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaT NapajuieIbHOCTh MPSMBIX C TMOMOIIBIO PAaBEHCTBA PACCTOSIHUMI OT TOYEK
OJIHOY IIPSIMOM 10 TOYEK APYro¥ IMpsIMOiA.

° Pemats 3a1aun Ha kieT4aroit Oymare.

° [TpoBOIUTH BHIUMCICHHS] M HAXOJAWUTH YUCIIOBbIE M OYKBEHHBIE 3HAYEHHS YTIIOB B



F€OMETPUUYECKHX 3a7a4ax C MCIOJb30BAaHUEM CYMMBI YIVIOB TPEYTOJIbHUKOB U MHOTOYIOJIbHUKOB,
CBOICTB YIJI0B, 00pa30BaHHBIX IPU NEPECEUECHNUHN ABYX MApaAJJICIbHBIX NPSIMBIX ceKyllel. Pemars
IIPAKTUYECKHE 3a7a491 HA HAXOKICHHUE YIJIOB.

. Bnaners noHsATHEM r€OMETPUUECKOIO MECTA TOUYEK. Y METh ONPEIENATh OUCCEKTPUCY
yIJla U CEPEAVHHBIN MEPIIEHIUKYISIP K OTPE3KY KaK FT€OMETPUYECKUE MECTa TOYEK.

. @opMyIIMpOBaTh ONpPEACICHHUs OKPY)KHOCTH M Kpyra, XOpAbl H Juamerpa
OKPYXKHOCTH, I10JIb30BaThCS UX CBOMCTBAMHU. Y METh IPUMEHATH 9TH CBOMCTBA IIPU PELICHUU 3a/1a4.

° Brnaners noHsiTHEM ONMHUCAHHOM OKOJIO TPEYrOJIbHUKA OKPYXKHOCTH, YMETh HAXOIUTh
e€ nentp. [lonp3oBateecs pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTrOJbHUKA MEPECEKAIOTCS B
OJHOU TOYKE, U O TOM, YTO CEPEAMHHBIE NEPIEHAUKYISAPBI K CTOPOHAM TPEYTrOJIbHUKA IEPECEKAIOTCS
B OJTHOM TOUKE.

. Bragete mnoHATHEM KacaTeNbHOM K OKPYXKHOCTH, IIOJIb30BaTbCs TEOPEMOM O
NIEPIEHIUKYIIIPHOCTH KacaTeJIbHOM U pajinyca, IPOBEAEHHOIO K TOUKE KacaHUsI.

o [Tonp30BaTbCcsl MPOCTEHMIIMMHU T€OMETPUYECKUMH HEPaBEHCTBAMH, IMOHHMMATh HX
MPAKTUYECKUI CMBICIL.

o [IpoBOANTE OCHOBHBIE T'€OMETPUYECKHE IIOCTPOCHHSI C TOMOUIBIO LUPKYIS U
JINHENKH.

8 kiace

o Pacnio3HaBaThe OCHOBHBIE BH/IbI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTBI, I10JIb30BATHCS X

CBOMCTBaMH MPU PEHICHUH F€OMETPUUECKHX 3ajay.

o [IpuMeHsTh CBOMCTBA TOUKM IEpecedeHHs] MeIHaH TpeyrojibHHUKa (IIEHTpa Macc) B
pElIeHNH 3a/1au.

o Bnagers monsiTMeM cpefHe JMHUM TPEYrojbHUKAa M Tpaneluuu, MPUMEHSTh HX
CBOICTBa MpH pEUICHUH TeoMeTpuyeckux 3aaad. [lonws3oBaThesa Teopemoit daseca u Teopemoit o
MIPOMOPLIMOHAIBHBIX OTPE3KaxX, MPUMEHATh UX Ul PEIICHUS MPAKTHUYECKUX 3a/1a4.

o [IpuMeHsTh NpU3HAKY [10A00US TPEYrOJbHUKOB B PEHICHUH T€OMETPUUYECKUX 3a/1au.

o [Tonb3oBatbest Teopemoit [Tudaropa ans penreHus reOMETPUUECKUX U MPAKTHUYECKUX
3amady. CTpOUTh MaTeMaTHYeCKyl0 MOJIENb B TMPAKTUYECKUX 3a7adyax, CaMOCTOSITENIbHO JeNaTh
4epTEX U HAXOJUTh COOTBETCTBYIOIINE JITTUHBI.

o Brnagerp nmoHaTHUSIMU CHMHYCA, KOCHHYCA M TaHI'€HCA OCTPOTO YyIiia MPsSMOYTOJIbHOTO
TpeyroibHuka. [101p30BaThCS ATUMU MOHITUSIMU [Tl PEHICHHS] TPAKTUYECKUX 3a]1au.

o Boruncnate  (pa3nuyHbBIME  CIIOCOOAMM) TUIOMIAAL TPEYrOJbHUKA M TUIOLIAIH
MHOTOYTOJIbHBIX (GUTYp (MIOJIb3YACH, T/Ie HEOOXOAUMO, KalbKyIITOpoM). [IpuMeHsaTs nomydeHHbIe
YMEHHUS B MPAKTUYECKUX 3a/1a4ax.

. Bragets MOHATUSAMU BOMCAHHOTO W LIEHTPAJIBHOTO YIJIa, UCIOJIb30BaTh TEOPEMBI O
BIMCAHHBIX YIJIax, yriax MexIy XopAaMH (CEKYIIUMH) U yIie MEXy KacaTelIbHOW U XOpJAoU pHu
pelIeHUN TEOMETPUYECKUX 3a/1a4.

. Brnagets mNOHATHEM ONMCAaHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSATH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEIICHUH 3a]au.

. [IpuMeHsTh NOJIydeHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTUYECKUE MOJEIU
JUIS 33]1a4 peabHOM KU3HU U MPOBOIUTH COOTBETCTBYIOIINE BEIYUCICHUS C TPUMEHEHUEM I10100Us
Y TPUTOHOMETPUH (TIOJIB3YSCh, TI€ HE0OX0IUMO, KaJTbKYISITOPOM).

9 kjacc



. 3HaTh TPUTOHOMETPUYECKUE (PYHKIIMM OCTPBIX YIJIOB, HAXOAWUTH C UX TOMOIIBIO

pa3auyYHbIE  BJIEMEHTbl  HPSMOYIOJIBHOIO  TPEYrojbHUKAa  («pElIeHHuEe  IPSIMOYTOJIbHBIX

TPEYroJabHUKOBY»). HaxoauTe (¢ NOMONIBIO KaJbKYNSATOpa) UIMHBI W YIJbl U HETaOIMYHBIX
3HAYEHUMN.
o [lonme3oBaTbecst  GoOpMylnaMu TpPHUBEICHHS W OCHOBHBIM TPHUTOHOMETPUYECKUM

TOXKACCTBOM JIJIsI HAXOXKXIACHU COOTHONICHHI MCKAY TPUTOHOMCTPUYCCKUMU BCINYNHAMU.

o Hcnonp30Barb TEOpEMbl CHHYCOB M KOCHHYCOB JUISl HAXOKJIEHMS Pa3JIMYHBIX
JJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYroJbHUKOB»), NPUMEHATh MX T[pPU PELICHUH
r€OMETPUUYECKHX 3a/1a4.

o Bnagerp mnonsTHsAMU mnpeoOpa3oBaHUs MOAO0OMS, COOTBETCTBEHHBIX JIIEMEHTOB

nono6HbIX Quryp. Ilonb3oBarbes cBolicTBaMU MOJI00MS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIISTDH
JUIMHBI ¥ HaXOJWUTh yIiibl y MOJOOHBIX ¢uryp. IIpumeHsTs cBOIcTBa MOJAOOMS B MPaKTHUYECKUX
3a/1ayax. YMeTh IPUBOJIUTH MPUMEPHI OJIOOHBIX GUTYP B OKPYXKAIOLIEM MHpE.

J [lonb3oBarbcsi TeopeMaMHu O TPOU3BEACHUH OTPE3KOB XOpA, O TMPOU3BEICHHUU
OTPE3KOB CEKYIIHX, O KBaJ[paTe KacaTeIbHOM.

. [Tonb3oBaTbcst BEKTOpaMu, MOHUMATh MX T'€OMETPUUYECKUH U (PU3UYECKUH CMBICI,
MPUMEHSITh MX B pELIEHUU TeoMeTpuyeckux U (usnueckux 3anad. llpumeHars ckanspHoe
MIPOM3BEICHNE BEKTOPOB JUI HaX0X/IE€HUS JUIUH U YTJIOB.

o [Tonb3oBaTbcsi METOJIOM KOOpPAMHAT Ha IJIOCKOCTH, MPUMEHSTH €ro B PELIEHUU
reOMETPUYECKUX U MPAKTUYECKUX 3a/au.

. Bragetes MOHATHSAMHU NPaBUIBHOTO MHOTOYTOJIBHUKA, UIMHBI OKPY>KHOCTH, JIJIUHBI
JIYyTU OKPYKHOCTH W pPaJUaHHON MEphl yria, YMETh BBIYMCIATH IUIOIIAIb KPyra M €ro 4acTew.
[IpuMeHATh MOTyYEeHHBIE YMEHHUS B TPAKTUYECKUX 3a/1a4ax.

. Haxoauts ocu (uu eHTpbl) CAMMETPUU PUTYP, TPUMEHSATDH ABMKEHUS MJIOCKOCTH B
MPOCTEUIINX CIyYasiX.

. [IpuMeHsTh NOTyYEHHBIE 3HAHMS Ha PAKTHUKE — CTPOUTh MAaTEMATUYECKHUE MOJEIIH
JUISL 33714 peabHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOLME BBIUYMCIIEHUS C IPUMEHEHUEM
Mo00UST U TPUTOHOMETPUYECKUX (PYHKITHH (TI0JIb3YACh, TJIe HEOOXOUMO, KAIbKYIATOPOM).

TemaTuveckoe IIAHMPOBaHUE Y4eOHOT0 Kypca (1o rogam o0y4eHusi)

7 kaacc (68 yacoB)

JJIeKTPOHHbIE
HaszBanue OcHoBHOE OcHOBHBIE BUBI P
(ungposbie)
pa3naesa (TeMbl) coJiep:KaHue pasjesia NeATeJILHOCTH
oOpa3oBaTeJibHbIE
(4mncy10 4acoB) (Tembl) 00yYar M XCs
pecypchl
IIpocreiimme IIpocreimue DopMyJIHPOBATH 1. MaTtemaruxka.
reoMeTpuyecKkHe | IreoMeTpUYecKue 00b- OCHOBHBIE ITOHATUS U I'eomerpus, 7
¢uryps! u ux €KTBI: TOYKH, IIPSIMBIE, OIIpeNCIICHUS. kiacc, DI'AOY
CBOMCTBA. JIY4U U YIJIBI, PacnosnaBarte uzyuennsie | JIIO «Akagemus
HUsmepenue MHOTOYT OJIbHUK, reomeTpudeckue GUrypsl, | MUHIOpPOCBELIECHUS
reoMerpuyeckux | JjomaHasd. CMeXHbIE U | ONpeAeasTh UX B3aUMHOE Poccum»
BeJnumH (14 1) BEPTUKAJIbHBIC YTJIBI. PacCIIOJIOKEHUE, 2. Jlomaniaue
Pabora ¢ npocreitmmu BBINOJHATH YEPTEK 10 3a/1aHMUsl.
YEepTEIKAMH. YCIIOBUIO 3a/1a4H. Maremaruka.
N3mepenune nMHEHHBIX IIpoBoauTs npocreimme ONEKTPOHHBIN
U YTJIOBBIX BEJIMYUH, MOCTPOEHUS C TIOMOIIbIO | 00pazoBaTENbHBIN




BBIUHCIIEHHE OTPE3KOB

U YIJIOB.
[Iepumerp u momansb
¢buryp, cocTaBIeHHBIX
U3 MPSIMOYTOJIbHUKOB

LUPKYJIS U JINHEUKU.
HN3MepsTh JIMHEHBIE U
YIJI0BBIE BEJIMYUHBI I'€0-
METPUUYECKUX U
IPAKTUYECKUX OOBEKTOB.
OnpenejasaTe «Ha rj1as3
pa3Mepsl pealibHbIX 00b-
€KTOB, IPOBOAUTH IPyOYIO
OILICHKY UX Pa3MepOB.

Pemars 3a1aun Ha

BBIYHCIICHUE JITUH

OTPE3KOB U BEJTUYHH YIJIOB.
Pemars 3a1aun Ha
B3alMHOE PACIIOJIOKEHHE
F€OMETPUYECKUX PUTYP.
IIpoBoauTs
KJIacCHU(DHUKAITHIO YTIIOB,
BBIYHCJISATD JIMHCHHBIC U
YIJIOBBIE BEJTMUHHBI,
NPOBOAUTH HEOOXOAUMbIE
JI0Ka3aTelIbHbIe
paccyXIeHuUs.
3HAKOMHUTBCH € HCTOPHEN
pa3BUTHS TEOMETPHUH.

pecype»
Jomarraue

3aJIaHUs.
OcHoBHOE 00111€e
oOpazoBaHue.
['eomerpust», 7-9

knacc. AO

«M31aTeabcTBO
«IIpocBemenue»

TpeyrojabHuku
(22 v)

[TonsiTue 0 paBHBIX
TpPEeYroJbHUKaX U
HEepBUYHbIE
IPEJICTaBJICHUS O PaB-
HBIX (KOHI'PYIHTHBIX )
¢durypax. Tpu
pU3HAKa PABEHCTBA
TPEYTrOJILHUKOB.
[Ipu3naku paBeHCTBa
IPSIMOYTOJIBHBIX
TPEYTrOJILHUKOB.
CBOIiCTBO MeIMaHBI
IPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA.
PaBHOOeipeHHbIE U
pPaBHOCTOPOHHUE
TPEYTOJIbHUKU.
[Ipu3Haku u cBoOMCTBA

paBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

[IpoTus GosnbIe

Pacno3naBathb napsl
PaBHBIX TPEYrOJIbHUKOB Ha
TOTOBBIX YEpTEXkax (C
yKa3aHUEM MPU3HAKOB).
BbiBOIMTH ClieICTBUS
(paBEHCTB COOTBETCTBYIO-

[IUX DJIEMEHTOB) U3
PaBEHCTB TPEYroJIbHUKOB.
D®opmyMpoOBaTH
OTIpe/IeNICHUSI:
OCTPOYTOJILHOTO,
TYIOYTOJIBHOTO,
IIPSIMOYT'OJIBHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYroJIbHUKOB; OMCCeK-
TPUCHI, BBICOTBI, MEJIUAHbI
TPEYTrOJIbHUKA; CEPE-
JTUHHOTO NEPHEeHANKYIspa
OTpe3Ka; IepuMeTpa

1. Maremaruka.
['eomerpus, 7
knacc, PI'AOY
JIIO «Axkagemus
MuHnpocBeneHus
Poccuny
2. lomamraue
3aJaHMUsL.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN

pecype»
Jlomanane

3aJaHHuSl.
OcHoBHOE 00111Cee
obpazoBaHue.
['eomerpust», 7-9
knacc. AO
«3paTenscTBO
«IIpocaemienue»

TPEYTrOJIbHUKA.




CTOPOHBI TPEYrOJbHUKA
JEKUT OOJBIIUI YTOJI.

HepaseHcTBO IOMaHOIM.

TPEYTOJIbHUK C YTJIOM B

[Ipocrenmme

HEPABEHCTBA B IeOMe-

Tpuu. HepaBeHCTBO
TPEYrOJIbHUKA.

[IpssMOyroIBHBIM
30°.

[TepBbie moHATHS O
JI0Ka3aTelIbCTBaX B

IIOMOILBIO HAXO0XKIACHUS
PaBHBIX TPEYTOJIbHUKOB.

PaBCHCTBA MPAMOYTOJIbHBIX
TPEYrOJIbHUKOB B 3ajayax.
HUcnoans3oBath udpoBbie

DopMyJIHPOBATH
CBOMCTBA U NIPU3HAKU
paBHOOEIPEHHOTO
TPEYTrOJbHUKA.
CrpouTthb 4yepTexu,
pemaTh 3a1a4u C

IIpuMeHATH NpU3HAKK

PECYPCHI AJisl HCCJIET0-

reOMETPUH
BaHMS CBOMCTB N3y4aeMbIX
buryp.
3HAKOMHUTBCS ¢ HCTOPHEH
Pa3BUTHSI TEOMETPHH.
IMapanieabHble [TapamensHbIe DopMyJIHPOBATH 1. Maremaruxka.
npsiMble, cyMMa | IpsIMbIE, X CBOMCTBA, NMOHATHE TapAJUICIBHBIX I'eomerpus, 7
yIJIOB [Iare1ii moctynar IPSIMBIX, HAXOAUTh kiacc, DI'AOY
TPeyroJibHUKA EBxmmna. Hakpecr IIPAKTUYECKHUE TIPUMEPBI. HITO «Axanemust
(14 4) JIeXallue, N3yuarsb cBoiicTBa yrioB, | MuHNpOCBeeHU
COOTBETCTBEHHBIE U 00pa30BaHHbBIX MpH TIe- Poccun»
OJHOCTOPOHHHUE YIJIbl | PECEYEHUU MapajlieIbHbIX 2. Jlomanraue
(oOpazoBaHHBIC TTPH MPSIMBIX CEKYIIIEH. 3a/1aHusl.
NIEPECEYCHHH T1apal- IIpoBoauTh Maremaruka.
JICJIBHBIX IPSIMBIX JA0Ka3aTeIbCTBA DNEKTPOHHBIN
CeKyIIeil). NapajyIeIbHOCTH JIBYX 00pa3oBaTeNIbHbII
[Ipu3nak HPSIMBIX C TOMOILBIO pecype»
napajieIbHOCTH yIJ0B, 00pa30BaHHBIX MPU Homaninue
NPSIMBIX Yepe3 MEPECEUCHHUH 3TUX IPSIMBIX 3a/1aHusl.
PaBEHCTBO PACCTOSIHUI TPETbEN MPSMOH. OcHoBHoOE o011ee
OT TOYEK OJHOU BoruucasaTs cymmy yrios obOpazoBaHue.
MPSIMOM JI0 BTOPOM TIpsi- TPEyroJIbHUKa U MHOTO- I'eomerpusi», 7-9
MOI. YTOJIbHHKA. kiacc. AO
CymmMma yrios HaxoauTs uncnoBeie u «3naTenscTBO
TPEYrOJIbHUKA U MHO- OyKBEHHbIE 3HAUCHUS «IIpocsemenne»
rOYTOJIbHHKA. YIJI0B B T€OMETPUYECKHUX
Bremnue yriel 3a/1a4ax C UCIOJIb30BAHUEM
TPEYrOJIbHUKA TEOPEM O CyMME YIJIOB

TPEYroJbHUKA U MHOTO-
YT OJIbHUKA.
3HAKOMHUTBCS ¢ HCTOPHUEI
pa3BUTHUS TEOMETPUU




OKpYy:KHOCTDH U
KpYT.

I'eomeTpuueckue

nocrpoenus (14

1)

OKpYyXHOCTb, XOP/Ibl U
JTUAMETPBI, UX
ceorictea. KacarenbHas
K OKPY’KHOCTH.
OKpyXHOCTb,
BIIMCAHHAS B yrOJI.
Ilonstue o I'MT,
IIPUMEHEHHUE B 33/1a4ax.
buccekrpuca u
CEepEeIUHHBIN
MEePIICHIUKYIISIP KaK
reOMETPUYECKHE MECTA
TOYEK.
OKpy>XHOCTb,
OIMCaHHAasl OKOJIO
TPEYroJIbHUKA.
Bnucannas B Tpey-
TOJILHUK OKPYKHOCTb.
[Ipocreinmue 3agaun Ha
IIOCTPOCHHE

DopMyJIHPOBATH
onpeaeeHUus:
OKPYXHOCTH, XOP/IbI,
JIMaMETpa U KacaTeJIbHOM K
okpyxHocTu. U3ydyaTh ux
CBOMCTBA, MPU3HAKH,
CTPOUTH YEPTEHKHU.
HUccaenoBarnb, B TOM
YHUCIIE UCIIOJIb3YH
uudposbie pecypcebl:
OKPY>XKHOCTb, BIIMCAHHYIO B
YTOJI; LIEHTP OKPYKHOCTH,
BIMCAaHHOW B yroJi;
PaBEHCTBO OTPE3KOB
KacaTeJbHbIX.
HUcnoab3oBaTh MeTO]
I'MT nnsa mokasaTelrhCcTBa
TEOPEM O TTEPECCUCHUH
OMCCEKTPHUC YIIIOB TPEY-
TOJIbHUKA U CEPETMHHBIX
NEPHEHANKYIIAPOB K CTO-
pOHaM TPEYTrOJIbHUKA C
nomoIpo I'MT.
OBianeBaTb NOHATHAMU
BIIMCAHHOW W OTTMCAHHOM
OKpPY>KHOCTEH
TPEYroJbHUKA, HAXOAUTh
LEHTPBI 3TUX
OKPY>KHOCTEH.
PemiaTe OCHOBHBIE 3a1a4H
Ha MOCTPOCHME: YIJIA,
PaBHOI'O JIAHHOMY;
CepeIMHHOTO
NEepHeHANKYIIApa JaHHOTO
OTpE3Ka; MPSIMOH,
MPOXOJAIIEH uepes3
JAHHYIO TOUKY U
NEepPHEeHANKYIIPHON
JTAHHOW MPSIMOM;
OHMCCEeKTPUCHI JAHHOTO
yIiia; TPEYroJbHUKOB I10
Pa3IUYHBIM 3JIEMEHTAM.
3HAKOMHUTBCS ¢ HCTOPHE

pa3BUTHA TCOMCTPUN

1. Maremaruka.
I'eomerpus, 7
knacc, PI'AOY
HITO «Axanemust
MuHnpocBeneHus
Poccuny
2. lomanraue
3aJIaHUs.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraune
3aJjaHus.
OcHoBHOE 0011Iee
oOpazoBaHue.
I'eomerpusi», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocBenienne




IMoBTOpEHUE,
00001IeHNe
3HaHMi (4 1)

0000111eHrEe OCHOBHBIX

HOHSITUM U METOJI0OB

[ToBTOpEenue u

Kypca 7 Kiacca

Pemats 3agaum Ha
MIOBTOPEHHE,
WJUTIOCTPUPYIOLLIHUE CBS3U
MEXKY Pa3IMYHBIMU
4acTAMU Kypca

1. Maremaruka.
I'eomerpus, 7
knacc, PI'AOY
JITO «Axanemus
MuHnpocBeneHus
Poccuny
2. lomanraue
3aJIaHUs.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNbHBIN
pecype»
Jomarraune
3aJjaHus.
OcHoBHOE 0011Iee
oOpazoBaHue.
I'eomerpusi», 7-9
knacc. AO
«M3maTeanpcTBO
«IIpocBenienne

8 kiacc (68 yacoB)

Ha3Banue pa3nena
(TeMbl) (YHCJI0 YACOB)

OcHOBHOE
coJiep:KaHue pa3jesa
(TeMBbl)

OcHOBHBIE BUIBI
IeATeJHLHOCTH
00y4aroImuxcs

DJIeKTPOHHBbIE
(ungposbie)
oOpa3oBaTeJibHbIE

pecypchl

YeThIpEXyroibHUKHA
(12 v)

[Tapamnenorpamm, ero
IPU3HAKU U CBOMCTBA.
YacTHble ciydan
napajuieIorpaMMoB
(IpAMOYTOJIbHUK,
pomO, KBaapar), ux
MIPU3HAKU U CBOMCTBA.
Tpanenus.
PaBHOGOKas 1
PSIMOYTOJIbHAS
Tpaneuuu.
YIBoeHUE MeIUaHBbI.
LenTpanbHas
CUMMETpUS

N3o00paxkats u
HAXOAMTh HA
yeprexax 4eThIpEX-
YTOJIBHUKH Pa3HbIX
BUJIOB U UX DJIEMEHTBHI.
DopmyJMpOBaTH
onpeeJeHus:
napajuiesorpamma,
IIPSIMOYT'OJIBHHKA,
pomb0a, KBaJpaTa,
Tparenuu, paBHOOOKOM
Tparneuuy,
IPSAMOYTOJIBHOU
Tparneuuy.
Joka3biBaTh H
HCIIO0JIL30BATH NPH

peleHun 3a1a4

1. Maremaruka.
['eomerpus, 8
knacc, DI'AOY
JIIO «Axagemus
MuHIIpOCBEICHUS
Poccuny
2. lomamraue
3a/IaHuUs.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype»
Jlomamane
3a/1aHHMS.
OcHoBHoOe o0111ee
obOpazoBaHue.
['eomerpust», 7-9




IIPU3HAKYU U CBOMCTBA!
napajuiesorpamma,
IPSIMOYTOJIbHUKA,
pomba, KBajpara,

Tpaneuuu, paBHOOOKOH
Tpaneuuy,
IIPSIMOYTOJIBHOU
Tparneuuy.
IIpumeHsATH MeTOA
YIBOEHUS MEaHbl
TPEYroJbHUKA.
Hcnoab3oBarb
U poBbIE PECYPCHI
JUIS UCCIIeI0BaHUs
CBOMWCTB U3y4aeMbIX
buryp.
3HAKOMHUTBCH C
HUCTOPHUEN pa3BUTHS
reoOMEeTpUu

kiaacc. AO
«3marenscTBo
«IIpocsewenue»

Teopema ®aseca u
TeopeMa 0 npo-
NMOPUHMOHAIBHBIX
0Tpe3Kax, Noa00HbIe
TpeyroJbHuku (15 )

Teopema ®aneca u
TeopemMa o mpo-
MOPUHUOHATIBHBIX
OTpE3Kax.
CpenHssisi nuHUs
TPEYrOJIbHUKA.
Tpaneuus, e€ cpeansis
JIMHHASL.
[IponopuroHanbHbIe
OTPE3KH, MTOCTPOECHUE
4eTBEPTOrO
MPONOPIIMOHATIBHOTO
OTpe3Ka.
CaolicTBa 11eHTpa
Macc B TPEYroJbHUKE.
I[TonoOubIEe
TpeyroJbHUKU. Tpu
npuU3HaKa no00us
TPEYroJbHUKOB.
[IpakTueckoe
IPUMEHEHHE

IIpoBoauTH
MOCTPOEHUSsI C
MTOMOIIIBIO ITUPKYJIS U
JIMHEUKH C
HCIOJIL30BaHUE
Teopembl Darneca u Te-
OPEMBI O
MIPOTIOPITUOHATBHBIX
OTpEe3Kax, CTPOUTH
YETBEPTHIN
MIPOTIOPITUOHATBHBIN
OTPE30K.
IIpoBoauTh
JI0KA3aTeJbLCTBO TOTO,
YTO MEIUAaHBI
TpPEeYroJbHUKA
MEePECEKAIOTCS B OJHOM
TOYKE, U HAXOAUTD
CBSI3b C LIEHTPOM Macc,
HAXO0JAUTh OTHOIIICHUE,
B KOTOPOM M€JIMaHbI
JICTISTCSA TOYKOM BX
MepeceueHHUs.
Haxoautb mo100HbBIE
TPEYroJbHUKU Ha
TOTOBBIX YEpTEXKAX C

1. MaTemaruka.
I'eomerpus, 8
knacc, PI'AOY
JITIO «Axagemus
MuHnpocBeneHus
Poccuny
2. lomamnraue
3aJaHUs.
MareMaTuka.
DJIEKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3aJaHUs.
OcHoBHOE 0011IEE
o0Opa3zoBaHue.
I'eomeTpusi», 7-9
knacc. AO
«3paTenscTBO
«IIpoceemienue»




yKa3zaHUueM
COOTBETCTBYIOIIHUX
NPU3HAKOB OO0
Pemars 3a1a4un Ha
110/100HbIE
TPEYTrOJIbHUKU C MO~
MOILBIO
CaMOCTOSITEIBHOTO
IIOCTPOEHUS YEPTEKEN
U HaXO0KJIEHUs
10/1I00HBIX
TPEYTrOJILHUKOB.
IIpoBoauTh
JA0Ka3aTeIbCTBA C
HCII0JIb30BAHUEM
MPU3HAKOB MOJ00USI.
Joxka3piBaTh TpH
pHU3HaKa noo0us
TPEYTrOJIbHUKOB.
IIpumensaTs
MOJIy4YeHHbIEC 3HAHUS
IIpU pelICHuU
FEOMETPUYECKUX U
MPAKTHYECKUX 3a/1a4.
3HaKOMHTBCH €
HCTOPHUeEN pa3BUTHS

KJIeT4aToit Oymare.

reoMeTpun
Ilnomane. ITousttre 00 oOmIEeH OsJ1ageBaThb 1. Maremartuka.
Haxo:xnenue TEOPUH TUIONIA]IA. NepBUYHBbIMH ['eomerpus, 8
IJIomAaaen dopmyiibl 11 npeacTaBjieHUsIMH 00 kiacc, DI'AOY
TPEeYroJbHUKOB 1 IUIOLIAIU TPEYrOJIb- o01eit Teopun IO «Axanemus
MHOT0YT0JIbHBIX HUKAQ, iomaau (Mepsl), MuHnpocBeneHus
¢uryp. ILnomaan napajuiesiorpaMmma. ¢opmympoBarb Poccun»
noao0HbIX ¢puryp (14 OTtHomeHue CBOMCTBA ILIOLIA/IH, 2. JlomarrHue
q) momiageu BBISICHSITB UX 3aJlaHusl.
TPEYroJIbHUKOB C HaIJISIIHBINA CMBICIL Maremaruka.
0OIIMM OCHOBaHUEM BoiBoauTH (hOpMyIIbI DNIEKTPOHHBIN
WK o01Iel BBICOTOM. IJIOIIA AN 00pa3oBaTesbHbIN
Boruncnenune napajuiesorpamma, pecype»
IUIOIIA/IEN CIIOKHBIX TPEYTOJIbHUKA, Jomamnue
¢buryp uepes Tpamnenuu u3 GopmMysbl 3aJaHusl.
pa3bueHue Ha 4acTH U ioniaan OcHoBHoe o011ee
JOCTPOEHHUE. IPSIMOYTOJIbHUKA oOpaszoBaHue.
[Tnomanu ¢uryp Ha (kBazpara). ['eomerpust», 7-9

BoiBoauTh (hopMyIIbI

kimacc. AO




[Tnomaau mog00HBIX
¢uryp. Beruucnenue
Iomaaei. 3agauu ¢
MPAKTUYECKUM
conepkanuem. Pe-
IICHHUE 3aJ1a4 C
ITIOMOIIILIO METO 1A
BCIIOMOTaTeJIBHOM

IUIOLIA/IN BBIIYKJIOTO
YETBIPEXYrOJIbHUKA
yepes3 JUaroHaiau u
YroJl MeXIy HUMHU.

HaxoauTs moniaau
buryp, n300paxEHHBIX

Ha KJIeT4aToil Oymare,

«3narenscTBo
«IIpocsewenue»

HCNO0Jb30BATH
IO AN pa3OueHue Ha YacTu U
JIOCTPOEHHUE.
Pa3ouparb npumMepbl
HCIIO0JIH30BAHUS
BCIIOMOTaTENbHOMN
TJTOIA U IS pEIIeHUs
reOMETPUYECKUX
3ajad.
HaxoauTsp mmiomntaan
o1I00HbBIX (uUryp.
Beruncasars miomnaau
Ppa3IUYHBIX
MHOTOYTOJIbHBIX
buryp.
Pemate 3a1aum Ha
TIOLIAIb C
MPAKTHYECKUM CO-
JepKaHUEM
Teopema IIndaropam | Teopema [ludaropa, | JJokasbiBaTh TEOpemMy 1. Maremaruka.
HayaJja e€ 10Ka3aTeabCTBO U [Tudaropa, ['eomerpus, 8
Tpuronomerpuu (10 IIPUMEHEHUE. HCII0JIB30BATH €€ B kiacc, DI'AOY
4) OO6paTHas Teopema IIPAKTUYECKUX HITO «Axanemus
[Mudaropa. BBIYHCIICHUSIX. MuHnpocBemeHus
Onpenenenue D opMyTHPOBATH Poccun»
TPUTOHOMETPHUECKUX oTpeeNieHus 2. Jomamrunue
(GbyHKIMI 0cTpOro TPUTOHOMETPHUUECKHUX 3aJaHusl.
yria, TPUrOHOMe- byHKIMIA OCcTpOro Maremaruka.
TpUUYECKUE yria, IpoBepsTh UX DNeKTPOHHBIN
COOTHOUIEHUS B KOPPEKTHOCT. 00pa3oBaTeNbHbIN
IPsIMOYT'OJIBHOM BoiBoauTH pecype»
TPEYroJIbHUKE. TPUTOHOMETPUYECKHUE Homarmiaue
OcHoBHOE COOTHOUIEHUS B 3a/1aHusl.
TPUTOHOMETPUYECKOE MPSIMOYT'OJIBHOM OcHoBHoOe o011€ee
TOXIECTBO. TPEYTOJIbHUKE. oOpaszoBaHue.
CooTHOIIEHUS MEXIY HccnenoBarb ['eomerpust», 7-9

CTOpPOHaMH B
MPSIMOYTOJTBbHBIX

COOTHOUIIEHUS MEXKITY
CTOpPOHaMH B

kimacc. AO




TPEYTrOJIbHUKAX C
yriaamu B 45° n 45°;
30°u 60°

PSIMOYTOJIbHBIX
TPEYroJIbHUKAX C
yriaamu B 45 u 45 ; 30
u 60.
Hcnoab3oBarh
bopmyIbl IPUBEICHUS
¥ OCHOBHOE
TPUTOHOMETPUIECKOE
TOIECTBO IS
HAXOX/JICHUS
COOTHOIIIEHUI MEXITY
TPUTOHOMETPUIECKUMHU
byHKIUAMEI
Pa3IUYHBIX OCTPHIX
YTJIOB.
IIpumensaTs
MOJTYYCHHBIC 3HAHUS U
YMEHUS TIPU PEIICHUN
MPaKTUYECKUX 3a]1a4.
3HAKOMUTBCHA C
HCTOpPHUeEN pa3BUTHS
reoMeTpUn

«3narenscTBo
«IIpocsewenue»

Yribl B OKPY’KHOCTH.
Bnucannbie u
ONUCAHHbIE
YeThIpexXyrojibHUKH.
KacartejbHble K
OKPY:KHOCTH.
Kacanue okpy:kHo-
creii (13 u)

Bnmcannnie n
LIEHTPAJIbHBIE YIJIbI,
YTOJI MEXIY
KacaTeJIbHOM U
XOPJIOH. YTJIbI MEXIY
XOpJIaMH U CEKYIIHU-
MH.
Bnmcannsie n
OIHUCAHHBIC YETHIPEX-
YTOJIbHUKH, UX
MPU3HAKHU U CBOMCTBA.
[Ipumenenue aTux
CBOMCTB IpH peIIeHUU
reOMETPUUYECKHUX 3a-
Jad.
Bzaumnoe
pPacroyIoKEeHue ABYX
OKPYKHOCTEH.
Kacanune okpyxHo-
crei

DopmMyJHpPOBaATH
OCHOBHBIE
OTIpe/IeNIeHNs], CBSA3aH-
HBIE C yIJIaMU B Kpyre
(BIIMCaHHBIN YTOJI, LIEH-
TPaJbHBIA YTOM).
HaxoauTth BriucaHHbie
YTJIbl, OIUPAIOLIHECS
Ha OJIHY AYTY,
BBIYUCJSTD YTIIBI C
MOMOIIBIO0 TEOPEMBI O
BIIMCAHHBIX YTJIaX,
TEOPEMBI O BIIUCAHHOM
YeThIPEXYTOJIbHUKE,
TEOPEMBI O
LEHTPaJIbHOM yTJIE.
HccaenoBarhb, B TOM
YUCJIE C IOMOIIBIO
U(PPOBBIX PECYPCOB,
BIMCAHHBIE U
ONMCAHHBIE YEThIPEX-
YTOJIbHUKH, BHIBOJUTH
UX CBOWCTBA U

1. Maremaruka.
I'eomerpus, 8
knacc, PI'AOY
JIIO «Axkagemus
MuHnpocBeneHus
Poccuny
2. lomamraue
3aJaHHusl.
Maremartuka.
DNeKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecype»
Jlomarraue
3aJaHMUsL.
OcHoBHOE 00111ce
obOpazoBaHue.
['eomerpust», 7-9
knacc. AO
«3paTenscTBO
«IIpoceemienue»




MIPU3HAKHU.
Hcnoab3oBath 3TU
CBOMCTBA U NIPU3HAKU
IIpY PELICHUH 3a]1a4

IloBTOpeHnue, 0600-

[ToBTOpEHUE

Pemarp 3agaun Ha 1. Maremaruka.

1eHue 3HaAHu (4 1) OCHOBHBIX ITOHATUH U IIOBTOPEHHE, I'eomerpus, 8
METOJIOB KypcoB 7 1 8 WJUTIOCTPUPYIOIITHE kiacc, PI'AOY
KJIacCOB, 0000IIIeHNE CBSI3U MEXIY IO «Axanemus
3HaAHUU pa3JIMYHBIMU YacTAMU | MHHIpPOCBELIEHUS
Kypca Poccum»
2. Jlomanraue
3aaHusl.
Maremartuka.
ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN
pecype»
Jomarraue
3aaHusl.
OcHoBHoOe o011ee
oOpaszoBaHue.
I'eometpusi», 7-9
kiacc. AO
«3narenscTBO
«ITpocBemenue»
9 kjacc (68 yacoB)
JJIeKTPOHHBbIE
Ha3Banue pa3nena OcHOBHBIE BUBI
OcHoBHOE coep:KaHue (ungposbie)
(TeMbl) (UnCI0 JIeATeJIbHOCTH
pasjaena (TeMbl) oOpa3oBaTeJibHbIE
4acoB) 00yYarIHXCs
pecypchl
Tpuronomerpus. Onpenenenue DopmyIMpOBaTH 1.
Teopembl KOCUHY- TPUTOHOMETPUUECKUX onpe/eJeHUus Maremaruka.
COB H CHHYCOB. ¢bynkuuit yrinos ot 0° 1o TPUTOHOMETPUUECKUX I'eomerpus, 9 xnacc,
Pemenne 180°. Kocunyc u cunyc byukumii Tynsix u npsmeix | ®AOY AI1O
TPEyroJbHNUKOB PsIMOTO U TYIOTO yria. YTJIOB. «Axanemus
(16 v) Teopema KOCHHYCOB. BeiBoauTh TEOpEMY MuHnpocsenieHus
(O6o0mEnHas) Teopema KOCHHYCOB U T€OpeMY Poccun»

CHUHYCOB (C painycoM

OoKpyxHOCTH). Ha-
XO0XICHHUE JUTUH CTOPOH
Y BEJIMYUH YTIIOB

OIIMCaHHOU

TPEYTOJIbHUKOB.

CHHYCOB (C pasinycom 2. lomamHue

ONMCAHHOM OKPY)KHOCTH). | 3aJlaHMsL.
Pemiate TpeyrojabHUKH. Maremaruka.
Pematp npaktuyeckue ONEeKTPOHHBIN
3aJauu, CBOJSIIUECS K HAa- | 00pa3oBaTeIbHbIH

XOXKJACHUIO PA3JIMYHBIX pecype» I[OMaIJ_IHI/IC




dopmyJia IIOAIN
TPEYroJbHUKA Yepe3 J1BE
CTOPOHBI M YTOJI MEXKIY

JIEMEHTOB TPEYrOJIbHUKA

3aaanusi. OCHOBHOE
ob1iee 0Opa3oBaHue.
['eomerpust», 7-9

HuMmu. ®opmyia kiacc. AO
IUIOIIA/ I YEThI- «M3naTenbcTBO
PEXYroJIbpHUKA YEPE3 ETO «IIpocBemenue»
JIMaroHaJlu U yroji
MEXy HUMH.
[IpakTueckoe
MIpUMEHEHHE JOoKa-
3aHHBIX TEOPEM
IIpeodpa3oBanue [Tonsatne o OcBanBaTh NOHATHE 1.
noaoous. npeobpa3oBaHUM T0,10- npeobOpa3zoBanus nogoodusi. | Maremaruka.
Metpuyeckue oust. HUccaenoBars oTHomenue | 'eomerpus, 9 kiacce,
COOTHOLLICHUSA B CooTBETCTBEHHbIE JUHENHBbIX 31eMeHToB ¢uryp | ®PT'AOY AI1O
okpy:kHoctu (10 AJIEMEHTHI MOJ00HBIX npu npeoOpa3oBaHUN «Akanemus
q) ¢buryp. nono6us. Haxoaurs MuHnpocBeneHus
Teopema o IIPUMEpHI 11010011 B Poccunm»
MIPOU3BEICHUH OTPE3KOB | OKPYXKAOIIEH 1eHCTBUTEIb- 2. Jlomanraue
X0pJ, Teopema o HOCTH. 3aaHusl.
MIPOU3BEACHUN OTPE3KOB BoiBoauTh MeTpuyeckue | MaTtemaruka.
CEeKYIIUX, TeOpeMa O KBa- COOTHOILIEHUS MEXTYy OT- | DJIEKTPOHHBIH
JpaTe KacaTeIbHOM. pe3KaMu XOp/Il, CEKyIUX U | oOpa3oBaTeIbHbII
[Ipumenenue B pemieHun KacaTeJIbHBIX C UCTIOJIb- pecype» JlomaniHue
reOMETPUYECKUX 33/1a4 | 30BaHHEM BIIMCAHHBIX YIJIOB | 3anaHus. OCHOBHOE
Y TI0I00HBIX TPEYTOJIBHUKOB. | 0OIee oOpa3oBaHHe.
Pemath reomerpudeckue | 'eomerpus», 7-9
3a/1a4ud U 3aJla4u U3 pe- kiacc. AO
aJIbHOM KU3HU C «3naTenscTBO
ucnoJib3oBanueM noio0HbIx | «IIpocBemienue
TPEYrOJIbHUKOB
BekTopsi (12 4) Onpenenenue BeKTOpoB, | Mcmoab30BaTh BEKTOPHI KaK 1.
CIIOKEHHE U Pa3HOCTh HaIpaBlIEHHBIE OTPE3KH, Maremaruka.

BEKTOPOB, YMHOKEHUE
BEKTOpa Ha YHUCJIO.
duznyeckui u
F€OMETPUUECKHUI CMBICIT
BEKTOPOB.
Pa3znoxenue BekTopa 1o
JIBYM HEKOJUIMHEAPHbBIM
BekTopaM. Koopaunarsl
BEKTOpA.
CkansipHoe
MPOU3BEJICHUE BEKTOPOB,
€ro NPUMEHEHUE ISt

HCCIe0BATh
FEOMETPUYECKHIA
(mepemMereHue) u

dbuznueckuit (cuiia) CMbICIBI

BEKTOPOB.
3HaTh onpeeJeHUsl CyMMBbI
U Pa3HOCTHU BEKTOPOB,
YMHOXEHHUs BEKTOpa Ha
YHCII0, HCCAe0BATH T'€0-
METpUYECKUi 1 pru3nyecKkuii
CMBICIIBI 3TUX OTIEpALUH.
PemaTs reomerpuueckue

I'eomeTtpust, 9 xiacc,
OI'AOY AI1O
«AxameMust
MuHnpocBenieHus
Poccuny»

2. JlomarrHue
3a1aHus.
Maremartuka.
ONEeKTPOHHBIN
00pa3oBaTeNbHbIN
pecype» JlomarHue
3agaHus. OCHOBHOE




HAaXOKJICHUs UIUH U
YIJIOB.
Pewrenne 3anau ¢
IIOMOIIIbIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB
JUIsl pEeILICHHUs 3a1a4
KMHEMAaTUKU U MEXaHUKH

3a/1a4y C UCIIOJIb30BAHUEM
BEKTOPOB.
PackiaasiBaTh BEKTOp 110
JIBYM HEKOJUIMHEAPHbBIM
BEKTOPAM.
Hcnoub30BaTh CKAIIPHOE
IIPOU3BEJICHNE BEKTOPOB,
BbIBOJHMTB €TI0 OCHOBHBIE
CBOMCTBA.
BeraucasaTs cymmy,
Pa3HOCTh U CKAJIIPHOE
IIPOU3BE/ICHNE BEKTOPOB B
KOOP/IMHATAX.
IIpumMeHsATH CKalsipHOE
IIPOU3BEICHUE JUIsI HAXOXK-
JICHUS JUIMH U YTJIOB

ob1ee 0Opa3oBaHue.
['eomerpust», 7-9
knacc. AO
«M3maTenscTBO
«IIpocBemienue

JexapToBbl
KOOPAMHATBI HA
m1ockocTH (9 4)

JlexapTOBBI KOOPIMHATHI
TOYEK Ha IJIOCKOCTH.
VYpaBHEHHE NPAMON.

VYrnoBoit ko3 puneHT,

TaHT€HC yIjla HAaKJIOHa,
napasiesIbHble U
NEepIEeHANKYIIPHbIE
IpsIMBIE.
YpaBHEHHE OKPYKHOCTH.
HaxoxaeHue koopauHaT
TOUEK IIepeceUeHUs
OKPYXHOCTH U IIPSIMOIA.
Metoa KOOpAMHAT MPH
pelLeHnu
reOMEeTPUYECKUX 3aj1au.

Hcnonbs3oBaHue merosia

KOOp/IMHAT B
NPaKTUYECKUX 3aa4ax

OcBauBaTh NOHATHE
IPSAMOYTOJIBHOW CHCTEMBI
KOOPJMUHAT, JEKaPTOBBIX
KOOPJUHAT TOYKH.
BouiBoauTh ypaBHEHUE
MPSMOU B OKPYXKHOCTH. BbI-
AeJSATH ITOJIHBIA KBAAPAT JUIs
HaxXOKJEHUs LIEHTpa U
paauyca OKpy:KHOCTH TIO €€
YPaBHEHHUIO.
PemaTtn 3agauu Ha
HAaXOXJIEHUE TOUEK
MIepECEUCHHUS IPSIMBIX U
OKPYXHOCTEH C IOMOIIBIO
MeToJa KOOpAUHAT.
Hcnoab3oBaTh CBOICTBA
yriaoBoro kosdduiueHTa
NpsIMOM IIPH pELICHUU 3a]1a4,
JUISL OTIpENIeeHUs
PacoJIOKEHUs MPAMOMU.
IIpuMeHATH KOOPAHATHI
IIPHU PELLIEHUH T€OMETPHU-
YECKUX U MPAKTUYECKUX
3a/1a4, AJid IOCTPOCHUS
MaTeMaTUYECKUX MOJENen
peanbHBIX 33714 («METO
KOOpJMHATY).
IMouab30BaThCa 1A
MOCTPOEHHUS U UCCIEIOBAaHUMN

1.
Maremartuka.
I'eomerpus, 9 xnacc,
OIr'AOY AIIO
«AxameMust
MuHnpocBeneHus
Poccuny

2. lomarraue
3aJaHHus.
Maremartuka.
DJIEKTPOHHBIN
00pa3zoBaTeIIbHBIN
pecypc» JlomariHue
3aganus. OCHOBHOE
o01ee 0Opa3oBaHueE.
I'eomerpusi», 7-9
knacc. AO
«31aTenbpCTBO
«IIpocBemenne»




U(PPOBBIMU pECypcaMu.
3HAKOMHTBCS ¢ HCTOpHeEId
Pa3sBUTUA TCOMETPHUU

IIpaBuabHbBIE
MHOI'0YI'0JIbHUKH.
Jduauna

[IpaBuibHBIE
MHOT'OYT OJIbHUKH,
BBIYHMCIICHUE UX

DopMyJIHPOBATH
OIIpEe/IEeIICHUE ITPaBUIIbHBIX
MHOT'OYTOJIbHUKOB,

1.
Maremartuka.
I'eomeTpus, 9 xnacc,

OKPY/KHOCTH M 3J1I€MEHTOB. Yuncmno 1 u HAXOAUTh UX DJIEMEHTBHI. Or'AOY AI10
IUIOIAb Kpyra. JUIMHA OKPY>KHOCTH. IToab3oBaThest NOHATHEM | «AKageMUs
Boruncienne nio- Jnuna nyru JUIMHBI OKPY>KHOCTH, MunnpocserieHus
magei (8 1) OKpYXHOCTHU. Paninannas BBEIEHHBIM C TTIOMOIIBIO Poccum»
Mepa yria. MPABUJIBHBIX MHOTOYTOJIb- 2. lomatrHue
[Inomans kpyra u €ro | HUKOB, ONPeAeJATh YUCIIO JI, | 3adaHUS.
3JIEMEHTOB (CEeKTOpa U JUIMHY 1yTU U paguaHHyo | MaTtemaTuka.
cerMeHra). Beruucienue Mepy yria. ONEeKTPOHHBIN
momaaen guryp, IIpoBoauTh Mepexoa oT 00pa3oBaTeNbHbII
BKJTFOYAIOIIUX JIEMEHTBI paguaHHOM MEpBI yIiia K pecype» Jlomaniaue
Kpyra rpaaycHON 1 Ha00OPOT. 3aganusi. OCHOBHOE
OnpeneasiTh mWIOMAb obmiee oOpa3oBaHHE.
Kpyra. I'eomerpusi», 7-9
BoiBoauTh (hopmyinl (B kiacc. AO
rpaayCHON U paguaHHON «3narenscTBO
Mepe) Ui JUTAH AYT, «IIpoceemenue»
MJIOIIACH CEKTOPOB M Cer-
MEHTOB.
BeruucasaTs miomaau
buryp, BKIIOUAIOLIUX JIe-
MEHTBI OKPYKHOCTH (KpyTa).
HaxoauTs mioniaau B
3a/1ayax peaabHOM KU3HU
JABukenust [Tonsatue o aBUkKEHUU Pa3ouparthb npumepsl, 1.
ILUIOCKOCTH IUIOCKOCTH. WUTIOCTpUpYIOLIUE OHATUsL | Maremaruka.
(6 9) [TapannenpHbli IEpeHOC, | JIBUKEHMs, LIEGHTPOB U oceil | ['eomerpus, 9 kiacc,

MOBOPOT U CUMMETPHUSL.
Ocu 1 UeHTpbl CUMMe-
TpUH.
IIpocreiimme
IIPUMEHEHNS B PELLIEHUN
3a7a4

CUMMETPHH.
DopmyJMpoOBaTH
OIIpEJEIICHUs IapajlIeIbHOTO
IepeHoca, oBopoTa u
OCEBOM CUMMETPHH.
BbIBOAMTH MX CBOICTBA,
HAXOJAUTh HEIOBUKHBIC
To4Yku. HaxoauTh LIEHTPHI U
OCH CUMMETPHUH MPOCTEHIITUX
buryp.
IIpuMeHATH napaielbHbIN
[IEPEHOC U CUMMETPHUIO IIPH
PELICHUU T€OMETPUYECKUX

OI'AOY AI1O
«AxaneMust
MuHnpocBemeHus
Poccuny»

2. JlomarrHue
3aaHusl.
Maremartuka.
ONEKTPOHHBIN
00pa3oBaTeNbHbIN
pecype» JlomalHue
3aaanusi. OCHOBHOE
ob1ee oOpazoBaHue.
['eomerpust», 7-9




3aj1a4 (pa3doupars npumepsl). | kinacc. AO
Hcnoas3oBath 1 «3narenbcTBO
nocrpoeHus u uccanenaosanuil | «IIpocsemenue»
U(POBBIE PECYPCHI
IloBTOpEHue, [loBTOpeHue ocHOBHBIX | OnepupoBaTh MOHATHIMM: 1.
00o001eHme, HOHSTUN U METOJIOB ¢urypa, Touka, npsimas, Maremaruka.
CHCTeMAaTHU3ALUA KypcoB 7—9 Ki1accos, YT0JI, MHOTOYTOJIbHHK, I'eomeTpus, 9 xnacc,

3HaHui (7 4)

0000111eHuE U
CHUCTEMaTU3als 3HAHU.
[Ipocreimme
reoMeTpuyueckue (urypsl
U UX CBOMCTBA.
N3mepenune
T€OMETPUUECKHUX
BEITUYMH.
TpeyroyJbHUKH.
[TapannensHble U
TepIEeH UK YIISIPHBIC
TIpsIMBIE.
OKpyXHOCTb U KPYT.
I'eomerpuueckue
MOCTPOCHUS. YTJIbI B
OKPYXHOCTH.
Bnucanusie u
OIIMCaHHBIE OKPYKHOCTH
MHOTOYT OJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
YeTbIpEXYTroJIbHUKHY.
Bnucanuseie u
OIIMCaHHbIE
YEThIPEXYTOJIbHUKU.
Teopema IIudaropa u
HayaJla TPUTOHOMETPUH.
Pemenue o6mux tpe-
YTOJIbHUKOB.
IIpaBunbHbIE
MHOTOYTOJIbHUKH.
[IpeoOpazoBanus
IJIOCKOCTH. /IBHKEHHSL.
[Mono6bue. Cummerpusi.
IImomans. Beruucnenue
niomtaaeit. ITnomanu
MoA0OHBIX (uryp.
JlexapTOBbI KOOPIMHATHI
Ha MJIOCKOCTH.

paBHOOEIPEHHBIN U
PaBHOCTOPOHHHUMU
TPEYTrOJIbHUKH,
IIPSIMOYTOJIBHBIN
TPEyroJIbHUK, METUAaHA,
OHCCEeKTpHUca U BbICOTA
TPEYroJbHUKA,
napajiesorpamm, pomo,
NPSIMOYTOJTBHHK, KBaJIpaT,
Tparenys; OKPy>KHOCTb,
KacaTeJIbHast, PpAaBEeHCTBO H
nogooue ¢uryp, Tpeyroib-
HUKOB; MapaJuIeIbHOCTD U
NEePIEeHIUKYISIPHOCTD
MPSIMBIX, YTOJI MEXKIY
OPSIMBIMU, CAMMETPUS OT-
HOCHUTEIHLHO TOYKH U
MPSAMOM; JIMHA, PACCTOSTHUE,
BEJIMYMHA yIJIa, TUIOIIa/ib,
HepUMETP.
HUcnoab3oBatsh (GopmyJibi:
nepuMeTpa U Iionaim
MHOTOYTOJIbHUKOB, JJTUHBI
OKPY>KHOCTH U ILIOLIAAN
Kpyra, o0béma
PSIMOYTOJIBHOTO
napasuieNenurmena.
OnepupoBaTh NMOHATUSIMU:
PsIMOYTOJIbHAS CUCTEMa
KOOp/IMHAT, BEKTOP;
HCMOJIB30BATH OTH MOHSATHUS
JUIS TIPE/ICTABIICHUS TaHHBIX
U peleHus 3a7a4, B TOM
YHCIIe U3 JPYTUX y4eOHBIX
npeaMeroB. Pemars 3agaun
Ha MOBTOPEHNE OCHOBHBIX
MOHSITHH, UILTIOCTPALIUIO
CBSI3EH MEXIY pa3IuIHBIMU

Or'rAOYy AI1O
«Axanemust
MuHnpocBeneHus
Poccuny

2. Jlomanraue
3a/1aHusl.
MaremMartuka.
ONEeKTPOHHBIN
00pa3zoBaTebHBIN
pecypc» JlomarHue
3amanust. OCHOBHOE
o01iee oOpa3oBaHueE.
I'eomerpusi», 7-9
kiacc. AO
«3naTenscTBO
«ITpocBemenue»




BekTopsl Ha IIJIOCKOCTH

yacTsiMU Kypca. BeiOuparb
MeTO/ JUUIsl PELICHHUS 3a]1a4u.
Pemars 3agaun u3
MMOBCETHEBHOM KM3HHI




BepositHocTh M cTaTHcTHKA 7-9 Ki1ace
Lenn u3yyenusi yueOHOro Kypca

B coBpemenHOM mH(pOBOM MHpE BEPOSATHOCTh M CTATHCTUKA MPUOOPETAIOT BCE OOJIBLIYIO
3HaYMMOCTh, KaK C TOYKH 3PECHHUS NPAKTUYECKUX MPUIOKEHHUH, TaK ¥ MX POJIM B 0Opa30BaHMH,
HEOOXOIMMOM KaXJIOMy ueloBeKy. Bospacraer umcino mpodeccuii, mpu OBIAJAEHUN KOTOPBIMHU
TpeOyeTcst Xxopomas 6a30Basi MOATOTOBKA B 00JIACTH BEPOATHOCTH M CTATUCTHKH, TaKasi TOJArOTOBKA
Ba)XHA VIS TIPOJIOJDKEHUST 00pa30BaHUs U IS YCIICITHOW IPO(PeCCHOHATBHON Kapbephl.

Kaxip1ii 4enoBek MoCTOSIHHO MPUHIUMAET PEUICHUST HA OCHOBE MMEIOLIMXCS Yy HErO JaHHBIX.
A 17151 000CHOBAaHHOTO IPUHSATHSI PEIICHUS B YCIOBUAX HEJOCTAaTKA MIIM N30BITKA MHPOPMALIUU HEOO-
XOAMMO B TOM YHCIIE XOPOIIO COPMHUPOBAHHOE BEPOSITHOCTHOE U CTATHCTUIECKOE MBIIIUICHHUE.

NmenHO moATOMY OCTpPO BCTajlla HEOOXOAUMOCTH CGHOPMHPOBATH Yy OOYJArOIIUXCS
(YHKIIMOHATIBHYIO TPaMOTHOCTh, BKJIIOUAIOLIYIO B ce0s B KaUeCTBE HEOTHEMIIEMOI COCTaBIIAIOLIEH
YMEHHE BOCHPUHUMATh M KPUTUYECKH AaHATM3UPOBATh HWH(POPMAIUIO, TPEICTABICHHYIO B
pa3nmuyHbIX (opMax, TOHUMATh BEPOSTHOCTHBIM XapakTep MHOTHX pEAIbHBIX IPOIECCOB U
3aBHCHMOCTEH, TPOU3BOINTH IMPOCTEHITNE BEPOSITHOCTHBIC PAcy€Thl. 3HAKOMCTBO C OCHOBHBIMHU
MpUHIMTAMHA cOOpa, aHAIM3a W MPECTABICHUS JAaHHBIX W3 Pa3IMYHBIX cep KU3HU OOIIecTBa H
rocygapcTtsa TmpuoOmaer oOydaromuxcs K OOIIECTBEHHBIM WHTepecaM. V3yueHune OCHOB
KOMOWHATOPHKH pa3BUBAET HABBIKM OpraHU3alMy Mepedopa M MoJcuEéTa 4rcia BapHaHTOB, B TOM
qrcye, B MPUKIATHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMHU TEOPHH IpadoB CO3MaéT MaTeMaTHIECKUNA
dbyaaamenT s GOpPMUPOBAHKS KOMIIETEHIIUN B 001acTH HHOOPMATHKU U IUGPOBBIX TEXHOJIOTHA.
[TomMuMO 3TOTO, IPU U3YUYEHUHU CTATUCTUKU U BEPOSATHOCTH 000TalAIOTCS MPEACTABICHUS yJaIIuXCs
O COBPEMEHHOM KapTHMHE MHUpa M METOJaX €ro uccienoBaHus, (GpopMHpyeTcss MOHMMaHUE POJIU
CTaTHUCTUKM KaK MCTOYHHMKA COIHUAIBHO 3HAUMMON HH(POpPMAIMM W 3aKIaJbIBAIOTCS OCHOBBI
BEPOSITHOCTHOTO MBIIIIJICHUSL.

B cooTBercTBMM ¢ JaHHBIMM UENSIMH B CTPYKType HpOrpaMMbl y4yeOHOro Kypca
«BeposATHOCT M CTAaTUCTUKA» OCHOBHOM IIKOJBI BBIJCIEHBI CIEAYIOUINE COJEpKaTeIbHO-
Mertoanyeckue nuHUM: «lIpencraBienue AaHHBIX U OMUCATENbHAs CTATUCTHKAY; «BeposTHOCTHY;
«DneMeHThl KOMOMHATOPUKNY; «BBeneHune B Teopuio rpadony.

Copepxanne munuu «lIperncraBieHue AaHHBIX M ONHCATEIbHAs CTATHUCTHKA» CIYKUT
OCHOBOI uisi (hopMHUpPOBaHMSI HABBIKOB pabOThl ¢ WH(OpPMAaLMEN: OT YTEHUS M HHTEPIPETALUH
nH(popMalnY, IPEICTaBICHHON B TabiMIIaX, Ha [uarpaMmmax u rpadukax 10 cOopa, mpeIcTaBICHUs
Y aHamu3a JaHHBIX C HCHOJB30BAHHMEM CTATUCTHUUECKHUX XAPAKTEPUCTUK CPETHUX U PACCEHBAHMUS.
PaGoras ¢ nanHbiMu, 0Oy4arorecs: y4aTcsi CUYMThIBATh U UHTEPIPETUPOBATH JIAHHBIC, BBIIBUTATD,
apryMEHTUPOBAaTh W KPUTHKOBATh MPOCTEUIINE THUIOTE3bl, Pa3MBIIUIATh Hal ¢daKTopamu,
BBI3BIBAIOIIUMH W3MEHUYUBOCTb, M OLIEHWBATh WX BJIUSHUE HA PAcCMAaTPUBAEMBbIC BEIUYHHBI H
MIPOLIECCHI.

WHTynTHBHOE  TpEeACTaBICHHE O  CIy4aHOH  M3MEHUYMBOCTH,  MCCIEJI0BaHHE
3aKOHOMEPHOCTEH M TEHJCHLUUH CTAaHOBUTCS MOTHUBHUPYIONIEH OCHOBOM sl M3y4eHUs TEOPHUHU
BeposATHOCTEeH. bosbiioe 3HaueHHe 37ech MMEIOT MPAKTUYECKUE 3a/aHMsl, B YaCTHOCTH OIIBITHI C
KJIACCUYECKUMU BEPOSTHOCTHBIMU MOJIEIISIMU.

[ToHsiTHE BEpPOATHOCTH BBOJMTCSA Kak Mepa IMpaBIoNoAoOHs ciydailHoro coObitus. Ilpu
M3yYEHHH Kypca 00ydaroniiecs 3HaKOMSTCS ¢ MPOCTEHITUMHI METOJaMU BBIYMCIICHHUS BEPOSTHOCTEH
B CIIy4alHBIX SKCIIEPUMEHTAX ¢ PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU UCXO0JIaMH, BEPOSITHOCTHBIMU
3aKOHAMH, MO3BOJISIOLUIMMHU CTaBUTh U pellaTh 0ojee CIoXKHbIE 3a/1a4i. B Kypc BXOIST HayanbHbIe
MIPEJICTABJICHHSI O CIIyYalHBIX BEIMUYMHAX U UX YUCIOBBIX XapaKTEPUCTUKAX.



Taxke B paMKax 3TOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO O0YyYaroMUXCs ¢ MHOKECTBAMHU
U OCHOBHBIMHU OTIIEpallMsIMU HaJl MHO>KECTBAMH, PACCMATPUBAIOTCS MPUMEPHl MPUMEHEHUS s
pElIeHUs 3a/1a4, a TAK)KE UCTIOIh30BAHUS B IPYTUX MATEMaTHIECKUX Kypcax U y4eOHBIX IpeIMeTax.

MecTo y4e0HOro Kypca B y4eOHOM ILIaHe

B 7—9 knaccax u3yqaercsi Kypc «BeposSTHOCTh U CTATHCTUKA», B KOTOPBIA BXOAAT Pa3/IeIbl:
«Hpe[[CTaBJIeHI/Ie JaHHBIX n orucarciibHas CTaTUCTHUKA», <<BepOﬁTHOCTI))); «DIEeMEHTBI
KOMOMHATOPHKNY»; «BBenenne B Teopuro rpaoBy.

Ha m3ydenue naHHOro Kypca OTBOAMT | ydeOHBIN Yac B HEAETIO B TEUCHHE Ka)JIOTO roja
oOyuenus, Bcero 102 yueOHbIX yaca.

Conepxxanue yueOHOro Kypca (1o rogam ooydeHus)

7 kaacce

[IpencraBienue JaHHBIX B BUJE TaONUL, AUarpaMM, rpaduKoB. 3aroyiHeHne Ta0Iull, YTEHHE
U TIOCTPOEHUE JuarpaMM (CTOJIOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHHe rpagukoB peabHbIX
nporeccoB. V3BieueHne MHPOPMAIIUN U3 TUArpaMM U TaOIIUI, HCIOIb30BaHUE W WHTEPIPETAIs
JTAHHBIX.

OnucarenpHasi CTaTUCTHKA: cpefHee apupMeTHdecKoe, MeAuaHa, pazMax, HauboJjblliee U
HaMMEHBbIIIee 3HaYCHUsT Ha0opa YMCIOBBIX JaHHBIX. [IprMephl ciryqaiiHOW H3MEHYHBOCTH.

CrnyyaitHblii SKCIIEpUMEHT (OMbIT) U ciaydaiiHoe coOwiTHe. BepostHocTh U uyactoTa. Ponb
MaJIOBEpPOSITHBIX U TMPAKTUYECKH TOCTOBEPHBIX COOBITHI B mpupoje U B olmiectBe. MoHeTa u
UrpajgbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedbpo. Crenenp BepmnHbl. Yncno pédep u cymMMapHasi CTETICHb BEPIIIHH.
[IpencraBnenue o cesizHocty rpada. Llenu u nukel. [Tytu B rpadax. O6xox rpada (iIepoB MyTh).
[IpencraBnenune 06 opueHTHpOBaHHOM Tpade. Pemenne 3aaa4d ¢ momompo rpados.

8 kiace

[IpencTaBnenne TaHHBIX B BUJE TAOIUI, IUarpaMm, rpauKoB.

MHOXeCTBO, 3JIEMEHT MHOXKECTBa, MOAMHOXeCTBO. Ormepanuu HaJ MHOXKECTBAMU:
oObeaMHEHHME, TmepecedeHue, JomnoiaHeHue. CBOHCTBa  omepanuii  HaJx  MHOXECTBaMU:
MEePEMECTHTEIIFHOE, COYETaTelIbHOE, pPACHpeAeNuTeNbHOe, BKIOYEeHUs. Vcnoap3oBaHue rpa-
(uyecKoro INpeacTaBICHUsT MHOXKECTB [UIS OINMCAHUS PEabHBIX IPOLECCOB W SBICHUH, NPU
pELICHUY 3a/a4.

W3mepenne paccemBaHMsl JaHHBIX. JlUcrepcust W CTaHAAPTHOE OTKJIOHEHHE YHCIOBBIX
HaOopoB. /lnarpamma paccenBaHusl.

OneMeHTapHbIe COOBITHS ciydaiiHoro onbita. Citydaiinblie coObITUs. BeposTHOCTH COOBITUH.
OmnbITEl ¢ PaBHOBO3MOKHBIMU 3JIEMEHTapHbIMU COObITUAMHU. CiydailHblli BbIOOP. CBsI3p MeEXay
MaJIOBEPOSITHBIMU U TIPAKTUYECKHU JI0OCTOBEPHBIMU COOBITUSIMU B IPUPOE, OOIECTBE U HAYKE.

JlepeBo. CBoiicTBa /1epeBbEB: €AMHCTBEHHOCTh IyTH, CYIIECTBOBAaHUE BUCSYEH BEPIIMHBI,
CBSI3b MEX/ly YMCJIOM BEpILINH U yncioM pédep. [IpaBuiio ymHOkeHus. Pemenne 3agau ¢ moMoubo
rpa¢os.

[TpoTuBomnonoxHble coObITHs. [Irarpamma Ditnepa. O0beAMHEHUE U NTEpeceYeHUe COOBITHH.
HecoBmecTHbie coObiTusa. @opMyna claokKeHHs BEpPOSTHOCTEH. YCIOBHas BEpOSTHOCTb. [IpaBumio
yMmHOeHus1. HezaBucumele coObiTus. [IpencraBienne skciepuMeHTa B BUJIe JepeBa. Pemenne 3agau
Ha HAaX0X/IEHUE BEPOSATHOCTEH ¢ MOMOIIBIO JepeBa CIIy4aifHOTO SKCIIEPUMEHTa, TuarpaMm Jiepa.

9 kJjacc



[IpencraBnenue AaHHBIX B BUAE TaONMIl, AMarpamm, TpapuKoB, WHTEPIpPETAIMs JaHHBIX.
Urenue u NOCTpOeHUE TAONIHUI, TUarpaMM, rpauKoB MO peaTbHBIM JaHHBIM.

[TepecranoBku u (akropuan. Coderanus u yuciao coudetanuit. Tpeyronpauk [lackams.
Pemenue 3a1a4 ¢ UCMoib30BaHHEM KOMOMHATOPHKH.

I'eomerpuueckass BeposSsTHOCTh. CilydallHBI BBIOOpP TOYKHM M3 (HUTYpPHI HA IUIOCKOCTH, U3
OTpPE3Ka U U3 IyTU OKPYKHOCTH.

Wcneitanue. Yenex u Heynaua. Cepust ucnbiTaHUi 10 niepBoro ycnexa. Cepusi UCIIbITaHUN
bepnymnu. BepositHocTH cOObITHI B cepun ucibiTaHUM bepHyiu.

CnyvaiiHast BeJMYMHA W paclpelelieHue BeposiTHOcTed. MaremaTuueckoe OXHAaHue U
qucnepcus. [lpumepsl MareMaTH4EeCKOTO OKHJIAHUA KaK TEOPETUYECKOTO CPEAHETO 3HAYCHUS
BEJINYMHBI. MaremMaTu4eckoe OKHUJAaHWE W JUCHEPCHS CIy4alHOM BEIWYMHBI «YHCIIO YCIIEXOB B
CepuM UCIBITaHUN bepHymm.

[Tonsarue o 3akoHe OonbpIIUX YKceNl. M3MepeHne BeposiTHOCTEH ¢ MOMOIIIbIO 4acToT. Poib u
3HAYE€HHE 3aKOHA OOJIBIIUX YHCEN B IPUPOJE U OOIIECTBE.

IlnanupyemMblie pe3yjibTaThl OCBOCHHUS padoyeil MporpaMmbl Kypca (110 roxam
00yueHust)

[IpenmeTHbIE pe3yabTaThl OCBOCHUSI Kypca «BeposTHOCTb U CTaTUCTHKA» B 7—9 Kilaccax
XapaKTEPUIYIOTCS CICAYIOMIMMA YMEHHUSIMH.

7 kaacce

o Uwurars uHopmMalnio, MpeACTaBICHHYIO B TA0NIHIIAX, HA TUarpaMMax; MpeacTaBisiTh
JaHHBIC B BHUJEC TaOJHWIl, CTPOUTH aUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) W KPYTOBBIE) TIO
MacCHBaM 3HAYEHUU.

o OnuceiBaTh U MHTEPIPETUPOBATH peajbHbIC YHCIOBBIE JaHHbIE, MPECTaBICHHBIEC B
TabnuIax, Ha JUarpaMmax, rpadukax.

o Hcnonb30BaTh A7 OMMCAHUS JAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKU: CpeIHee
apudmernyeckoe, MeraHa, HanOoJbIlIee U HAaMMEHbIIIee 3HAUCHUS, pa3Max.

° NmeTh npeaACTaBJICHUC O CJ'Iy‘I&fIHOfI N3MCHUYMBOCTH Ha IIpUMEpPax LECH, (1)I/ISI/I‘ICCKI/IX
BCJIIMYHMH, aHTPOIIOMETPUUYCCKUX TaHHBIX; UMCTh IPEACTABIICHUEC O CTaTUCTUYECKOM YCTOP'I‘IHBOCTH.

8 ki1acc

° N3Bnekarb u mpeoOpazoBbIBaTh MH(POPMAIMIO, MPEICTABICHHYIO B BUIEC TaOIuII,
qUarpaMm, rpauKoB; MPECTaBIISATh JaHHBIC B BUC TaOIUIl, JUarpaMM, IpauKoB.

° OnuchIBaTh JaHHBIC C TIOMOIIBIO CTATUCTUYECKUX MMOKa3aTeNel: CpeTHUX 3HAUCHUH 1
Mep paccerBaHus (pa3Max, JUCIIEPCUS B CTaHIAPTHOE OTKIOHCHHE).

° HaxomauThs 4acTOTHI YMCIOBBIX 3HAYEHHH M YacTOTHI COOBITHH, B TOM YHCIIE IIO
pe3ynbTaTaM U3MEpeHH U HaOII0ICHHI.

° Haxonuth BepoATHOCTH CHy4allHBIX COOBITUI B ONBITaX, 3HAs BEPOSTHOCTU
AIIEMEHTAPHBIX COOBITUI, B TOM YHUCIIE B ONBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHUSIMH.

° Hcnonb3oBate rpaduyeckue MOJENU: JEPEeBO  CIy4allHOTO  JKCIEPHUMEHTA,
TUarpaMMbl Jiliiepa, 4ucaoBas npsmasi.

° OnepupoBaTh MOHATHUSIMH: MHOXKECTBO, MOJAMHOYKECTBO; BBIMOJIHITh ONEPAIMN HaJ
MHOKECTBaMHU: OOBEAMHEHHE, TEPECceUeHHe, TOMOJIHEHUE; MEPEUUCISITh SJIEMEHTHl MHOXKECTB;
MIPUMEHATh CBOMCTBA MHOKECTB.



. Hcnonp3oBathk rpaguueckoe MpecTaBICHUE MHOXKECTB U CBA3eH MEXYy HUMHU IS
OTIMCAHMS MTPOIIECCOB U SBJICHUHN, B TOM YHCJIE NP PEIICHUH 33]a4d U3 IPYTUX YUeOHBIX IPEIMETOB

U KypCOB.

9 kaace

. W3Bnekarb u 1npeoOpa3oBbIBaTh HH(OPMALMIO, IPEICTABICHHYIO B pa3IMYHBIX
MCTOYHMKAX B BUJIE TAONIUII, AUArPaMM, TPaQHKOB; IPEJICTABISATH JAHHBIC B BUIE TAOIUII, TUArPaMM,
rpaduKoB.

J Pematsb 3a1aun opraHi30BaHHBIM [1€pEOOPOM BapUAHTOB, a TAK)KE C UCIOJIb30BAHUEM

KOMOWHATOPHBIX IPABUII U METOJIOB.
L Hcnonp30Bath onucaTeabHble XapaKTEPUCTUKU JUIsI MACCUBOB YHCIIOBBIX JaHHBIX, B

TOM YHUCJIC CPCIHUC SHAYCHUSA U MCPBI paCCCHUBAHUA.

° HaXOILI/ITB YacTOTHl 3HAYEHWM HW YaCTOTHI C06I>ITI/I$I, B TOM YHCIC IIOJIb3YsACh

pe3ynbTaTaMu MPOBEAEHHBIX U3MEPEHUN U HAOIIOCHUH.

o Haxoauth BeposTHOCTH CIydallHBIX COOBITHI B M3yYEHHBIX ONBITAaX, B TOM YHCIIE B
OTBITaX C PAaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITHUSIMH, B CEpUAX HCIBITAHUNA JO MEPBOTO

ycrexa, B CepHsIX UCIbITaHui bepHyim.
° HNmeTs npencraBpienHne o CIIy4aiHOM BETMYMHE U O pACTIPEICTICHUN BEPOSITHOCTEN.

° Nwmets npencTaBieHre o 3akoHe OOJIBIITAX YUCET KaK O MPOSBICHUN
3aKOHOMEPHOCTH B CIy4aifHOW M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIIIUX YHUCEI B IPUPOJIE U

oOrrecTBe.

TemaTuveckoe IJIAaHMPOBaHUE Y4eOHOr0 Kypca (1o roxam o0y4eHust)
7 kaacc (34 yaca)

JaHHBIX (7 4)

B Ta0IMIIaX.
[IpakTuueckue
BBIYHCIICHHUS 110

TaOIUYHBIM JAHHBIM.
H3Bneuenue u
UHTEPIIpeTalNs
TaONUYHBIX TAaHHBIX.
[IpakTuueckas pabora
«Tabnuue.
I'paduueckoe
MpeCTaBICHNUE JaHHBIX
B BUJIE KPYTOBBIX,
CTOJIOMKOBBIX
(cTronbuaThIX)
nuarpamm. UteHue u
MIOCTPOCHHE TUArpamMM.
ITpumepsr
neMorpapuuecKux

MPEJICTABICHUS CTATUCTUYECKUX
JTAHHBIX U YUCIIOBBIX MAaCCHBOB C
MOMOUIBIO TAOIUI] ¥ TUArpaMM C
UCIIOJIb30BAHUEM aKTyalbHBIX U
BaYKHBIX JIAHHBIX
(memorpaduveckue JaHHBIC,
MIPOU3BOJICTBO MIPOMBIILIICHHON U
CEJIbCKOXO35MCTBEHHOU
MPOIYKIIUU, OOIIIECTBEHHBIE U
MPUPO/IHBIE SIBJICHUSA).
N3yuatb MeToabl paboThI C
TaOJIMYHBIMU U IpauUeCKUMHU
MPEICTABICHUSIMH JTAHHBIX C
MOMOIIBIO ITU(POBLIX PECYPCOB B
X0/JIe MPAaKTUYECKUX paboT

JJIeKTPOHHBbIE
Ha3Banue pa3nena
( ) ( OcHoBHOe coaep:xkanue | OCHOBHbIE BU/bI eI TEJIbHOCTH (undgposbie)
TeMbl) (YHCJI0
pasaesa (TeMbl) 00y4aroImuxcs oOpa3oBaTe/ibHbIE
4acoB)
pecypcsl
IIpencraBienune [IpencraBnenue qaHHBIX OcBauBaTh CIIOCOOBI Maremaruka.

BepositHocTh 1
CTaTHCTHKA, 7
knacc, PI'AOY
JIIO «Axagemus
MuHnpocBeneHus
Poccuny»




JHarpaMM.
[IpakTuyeckas pabora

Meanana 4ynciIOoBOro
Habopa. Y CcToM4YMBOCTD

«/Inarpammb»
OnucaresbHas YucnoBbie HAOOPHI. OcBauBaTh NOHATHSA: YUCIOBOU Maremaruka.
craTucTuka (8 v) Cpennee apud- Habop, Mepa IIEHTPATbHON BepositHocTh 1
METHUYECKOE. TEHJCHLIUU (Mepa LEHTPa), B TOM CTaTUCTUKA, 7

qHCIIe cpeiHee apuMETHIECKOE,
MeaHa.

HITO «Axanemus

knacc, PI'AOY

BCPIIWH. I_IeHL W IUKII.

MEINAaHBI. OnuceiBaTh CTATUCTUYECKUE MuHnpocBeneHus
[IpakTuueckas padota JIAaHHBIE C TOMOUIBIO CPETHETO Poccum»
«CpenHue 3Ha4eHUSD. apu(PMETUYECKOTO U METUAHBI.
Haubonsmiee u Pemats 3agaumn.
HAVMEHBbIIIEEC 3HAYCHUS H3yuarts cBoiicTBa CpeHUX, B
YHICIIOBOTO Habopa. TOM YHCJIE C TOMOIIbIO
Pazmax U (POBBIX PECYPCOB, B X0O/I€
MPAKTHYECKUX padoT.
OcBauBaTh NOHATHS:
HanOoJIbIlIee ¥ HAWMEHBIIIEEe
3HA4YEHHs YHCIOBOTO MaccHBa,
pa3mMax.
PemaTh 3a1aum Ha BEIOOD
crocoba onmucaHus TaHHBIX B
COOTBETCTBUU C MPUPOJOM
JTAHHBIX U LEJISMH UCCIEI0BaHUS
CayuaiiHast Cnygaitnas OcBauBaTh NOHATHSA: YACTOTA Maremaruka.
U3MEHYUBOCTH U3MEHYUBOCTb (IIpUMeE- 3HAYEHUU B MacCUBE JaHHBIX, BepositHOCTB 1
(6 9) pel). YacToTa 3HaYeHHI CPYNIIMPOBKA TAHHBIX, CTaTUCTHUKA, 7
B MAacCHBE JaHHBIX. rucTorpaMmma. knacc, PI'AOY
I'pynnuposka. CTpouTh 1 aHAJIM3UPOBATH HITO «Axanemus
['ucrorpammel. TUCTOTPaMMBbI, IOAOMPATH MuHnpocBenieHus
[IpakTuueckas pabora MOAXOJAIINH 1Iar TPYINIHPOBKHU. Poccun»
«Cny4aitnas OcBauBaTh rpapuyeckue
U3MEHUYUBOCTHY MIPE/ICTABIICHUS PA3HBIX BUJIOB
CIIy4allHOM U3MEHYMBOCTH, B TOM
YHClie ¢ TOMOIIBIO IM(PPOBBIX
pPECYpPCOB, B X0/I€ TPAKTUYECKOU
paboThI
BBenenue B I'pad, Bepmuna, pedpo. OcBauBaTh NOHATHUS: Tpad, Maremaruka.
Teopuio rpagos (4 | Ilpencrasienue 3agaun BepinHa rpada, pedpo rpada, BeposiTHOCTB 1
4) C TIOMOIIIBIO Tpada. CTETeHb (BaJICHTHOCTh BEPILIUHBI), CTaTUCTHUKA, 7
Crenens (BaJI€HTHOCTD) LEMb U UK. kiacc, PI'AOY
BepiuHbI. Yucio pédep OcBauBaTh NOHATHSA: ITyTh B IO «Akanemus
U CyMMapHasi CTelleHb rpade, ditepoB myTh, 00X0.1 MuHnpocBenieHus
Poccun»

rpada, OpUeHTHUPOBAHHBIN Tpad.

ITyTte B rpade.

PemaTh 3aga4n Ha IOKCK CYMMBbI




IIpencrasnenue o
CBSI3HOCTH Tpada.
O06xo0x rpada (sitiepos
nyts). [IpencraBnenue
00 OpUEHTUPOBAHHBIX

rpagax

CTereHel BepimH rpada, Ha
oMCK 00x0/1a rpada, Ha MTOUCK
yTeil B OPUEHTHPOBAHHBIX
rpadax.
OcBauBaThb croco0bl
IpeCTaBICHUS 3aa4 U3 Kypca
anredpel, FEOMETPUH, TEOPUHU
BEpPOSATHOCTEU, IPYIUX
MPEJAMETOB C IIOMOIIIBIO TPadoB
(KapThl, CXEMBI, JTEKTPHIECKUE
1enu, GyHKIHOHATBHbIE
COOTBETCTBUS) Ha IPUMEPAX

BepositTHOCTB M
yacrora
CJIy4aiiHOT 0
coObITHS (4 1)

CrnydaifHbIN OTIBIT U
CiTy4aitHoe COOBITHE.
BeposTHOCTB M yacToTa
coobITHs. Ponb
MaJIOBEPOSITHBIX U
MPaKTUYECKH
JIOCTOBEPHBIX COOBITHIT
B MPUPOJIC U B
oburectBe. MoHera u
UrpagbHas KOCTh B
TEOPUH BEPOSITHOCTEH.
[IpakTuueckas padota
«YacToTa BbIITaICHUS
opia»

OcBanBaTh NOHSATHSL:
CIIy4aiHBIN OMBIT U CIIy4alHOE
coObITHE, MAJIOBEPOSITHOE U
MIPAKTUYECKU JOCTOBEPHOE
coObITHE.

HN3yuaTh 3HAUUMOCTH
MaJIOBEPOSITHBIX COOBITHI B
pHUpoJie U 00IIEeCTBE Ha BaXKHBIX
npuMepax (aBapuu, HeCHaCTHbIE
ciy4au, 3alluTa MePCOHATBHOM
nH(popMaru, nepeaayda JaHHBIX).
H3yuathb posb KIaCCUYECKUX
BEPOSITHOCTHBIX MOJIEJIEH
(MOHeTa, UrpajibHast KOCTh) B
TEOPUU BEPOSTHOCTEH.
Habuaroaats u u3y4yaTh 4acToTy
COOBITHI B TPOCTHIX
JKCIIEPUMEHTAaX, B TOM YHUCJIE C
MOMOUIBIO ITU(BPOBHIX PECYPCOB, B
X0/JIe MPAKTUYECKOI paboThI

MaremMaTuka.
BeposiTHOCTB M
cTaTucTuka, 7
knacc, PI'AOY
JITO «Axanemus
MuHnpocsenieHus
Poccuny

006001eHne, KOH-
TPOJIb (5 4)

IIpencraBnenne
IaHHbIX. OnucarenpHas
CTaTHUCTHKA.
BepostHocTh
CIIy4aifHOTO COOBITUS

IToBTOpPATH U3y4EHHOE U
BBICTPAUBATb CUCTEMY 3HAHUM.
PemaTp 3amaun Ha
IIPEJICTaBICHUE U OTIMCAHUE
JAHHBIX C TOMOIIBIO N3YUYEHHBIX
xapakrepucTuk. O0cyKaaTh
NpHUMepbI CIy4aliHBIX COOBITHH,
MaJIOBEPOSITHBIX U IIPAKTHUYECKU
JIOCTOBEPHBIX CIy4alHbIX
COOBITUH, UX POJIH B IPUPOJIE U
JKU3HU YeJIOBEKa

Maremaruka.
Beposarnocts u
CTaTUuCTUkKa, 7
knacc, DI'AOY
JIIO «Axanemus
MuHnpocsenieHus
Poccuny




8 kuaacc (34 yaca)

HasBanmue pasgena JJICKTPOHHEIC
OcHoBHoe conepxanue | OCHOBHbIE BU/IbI I€ATEJIbHOCTH (undposbie)
(Temer) (‘aicrto pazaena (Tembl) o0yuarommxcst o0pa3oBaTe/bHbIE
4acoB) pecypehi
IMoBTOpenue IIpeacTabienue IHoBTOPATH M3yYEHHOE U Maremartuka.
Kypea naHHbIX. OnucaTenbhas | BPICTPAHBAThL CHCTEMY 3HAHUM. BepositHOCTB M
7 kiacea cratucrika. Ciydaiinas Pemartp 3a1aun Ha CTaTHCTHKA, 8
(4 u) u3MeHunBocTs. Cpe/Hie IPEJICTaBIICHUE U ONIMCAHUE knace, PI'AOY
YHCIOBOTO HAGOPA. JaHHBIX ¢ ToMoIbI0 n3yueHHbIX | JIIO «Axanemus
CirydaifHble COOBITHS. xapaktepucTuk. Pemare 3agaun | MUHIpOCBENIEHUS
BeposATHOCTH 1 Ha MpeJCTaBJIEHNE TPYNIUPOBaH- Poccumn»
vactoThl. Kitaccuueckue HBIX JTAHHBIX M OIMCAHNC
MOJIEIH TEOPHH CIy4ailHON U3MEHYMBOCTH.
BEPOATHOCTEH: MOHeTa 1 Pemartp 3a1aun Ha onpeseneHue
UrpasbHast KOCTb YaCTOTHI CITy4alHBIX COOBITHIH,
o0cyXJIeHIE IPUMEPOB
CITyJallHBIX COOBITHI,
MaJIOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX CITy4alHbBIX
COOBITHIA, UX POJIU B PUPOJIE U
KU3HM YeJI0BEKa
OnucareaLHast OTKIIOHEHMSL OcBauBaTh NOHATHS: Maremaruxa.
CTATHCTHKA. Jlucriepenst YUCIoBOro JUCIIEPCHS U CTaHJApTHOE BeposiTHOCTB M
PaccenBaHme naGopa. CTanzapTHOE OTKJIOHEHUE, UCTI0Ib30BATh 3TU CTaTUCTHUKA, 8

AaHHBIX (4 1) OTKIIOHEHHE IHCIOBOIO XapaKTePUCTUKU JJIsI OTTMCAHUS kiacc, PI'AOY
HaGopa. Jluarpammbl paccenBaHus JaHHBIX. JIIO «Axagemus
paccenBaHms BeiaBuratb runoresbl 00 MuHnnpocBenieHus
OTCYTCTBUM WJIM HAJTUYUU CBSI3U Poccumny
10 JMarpaMMamM pacCceuBaHUSI.
CtpouTb AuarpaMmsbl
paccerBaHMs MO0 UMEIOIITUMCS
JIaHHBIM, B TOM YHCJIC C
MOMOIIBIO KOMITBIOTEPA
MHOXeCTBO, OcBauBaTh MOHATHS: MaremaTtuka.

MHuo:xecTBa (4 4)

MOAMHOXkecTBO. Orne-
panuu Haj
MHOKECTBAMH: 00BEIN-
HEHMUE, IIEpECEUCHUE,
JIOTIOJTHEHHE.
CBoiicTBa onepanuii HaJl
MHOJKECTBAMU:
IIEPEMECTUTEIILHOE,
codeTaTeabHoE,

MHOKECTBO, DJIEMEHT MHOECTBA,
MMOJIMHOKECTBO.
BoInoJHATHL Onepanum Hax
MHOKECTBAMH: 00heTNHEHHE,
IIepeCceUEHUE, TOTOJHEHHUE.
Hcenoan3oBaTh CBOMCTBA:
MIEPEMECTUTEIBLHOE, CO-
yeTaTeJIbHOe,
pacrpeIenuTebHOE, BKIIFOUEHUS.

BeposTHOCTE 1
CTaTUCTHKA, 8
knacc, DI'AOY
JIIO «Axangemus
MuHnpocBenieHus
Poccuny




Hcnoan3oBath rpapudeckoe

pacnpenennTenbHOE,
BKJIFOUEHUS. IIPEJICTaBIEHUE MHOKECTB IIPU
I'padpuueckoe OIMCAHNUHU PEATIbHBIX IPOLIECCOB U
IIpE/ICTaBICHUE MHO- SBJICHUH, IIPY PELIEHUU 3a/1a4 U3
KECTB JIPYrUX YI4E€OHBIX MPEIMETOB U
KypcoB
BeposiTHOCTE DileMeHTapHbIE OcBauBaTh NOHATHS: Maremartuka.
cayuaiinoro cobbITHs. CorydaiiHbie 3JIEMEHTapHOE COOBITUE, CITY- BepositHOCTB U
coGbITHs (6 1) COBLITHSL yaiHoe COOBITHE KaK CTaTUCTHKA, 8
BHaronpuATCTRYIOIIHE COBOKYITHOCTH OJIarOTpHsIT- kiacc, PI'AOY
DJIEMEHTapHBIE COOBITHS. CTBYIOLIMX 3JIEMEHTAPHBIX AIIO «Akanemus
BepOSsITHOCTH COOBITHIL. COOBITHI, pABHOBO3MOKHbBIE MuHnpocsenieHus
OMBITH ¢ PaBHO- 3JIEeMEHTapHbIE COOBITHSL. Poccuny»
BO3MOIKHBIMU Pematpb 3a1aun Ha BbIYKCIICHUE
f—— BEPOSITHOCTEN COOBITHI 110
HTAPHBIMH BEPOSITHOCTSIM 3JIEMEHTapHBIX
COGBITHSIM. COOBITHI CTy4aifHOTO OTIBITA.
CrryqaitHbiit BEIGOD. Pematpb 3a1aun Ha BHIYKCIICHUE
TpaxTHueckas paGora BEPOSITHOCTEH COOBITHI B OIBITAX
«OTBITH © C PaBHOBO3MO>KHBIMH JIEMEHTap-
PaBHOBO3MOYKHBIMH HBIMH COOBITHSIMH, B TOM YHUCIIE C
TeMEHTAPHBIMH MOMOUIBIO0 KOMIIBIOTEPA.
COBBITHIMIDS IIpoBoANTH U U3Yy4YaTh ONBITHI C
PaBHOBO3MOKHBIMU
AJIEMEHTAPHBIMH COOBITHIMHU (C
HCII0JIb30BAaHUEM MOHET,
UTPaIbHBIX KOCTEH, IPYTUX
MOJIEJICH) B X0J1¢ TPAKTUUECKOU
padoThI
Maremaruka.

BBenenue B
Teopuio rpagos (4
1)

Hepeso. CpolicTBa

BUCSTYCH BEPIIMHBI,
CBSI3b MEX/Iy YHCIIOM
BEPIIUH U YUCIIOM
peoep. IIpaBuio
YMHOKEHUS

JACpeBa: CAMHCTBCHHOCTDb
IIyTH, CYIeCTBOBAHUC

OcBanBaTh MOHITHSA: JICPEBO
Kak rpad 0e3 mukia, BUCYas
BepIinHa (JIUCT), BETBb JIEPEBa,
IyTh B JIEPEBE, AUAMETP JICPEBa.

H3yuats cBoiicTBa aepeBa:
CYIIECTBOBAHKE BUCSYCH
BEPIIUHBI, IMHCTBEHHOCTH ITyTH
MEXy JBYMS BEPIIIHHAMH, CBSI3b
MEX/1y YHUCIIOM BEPIIUH U YHUCIOM
pEdep.
Pematp 3a1aum Ha MOUCK U
nepevyuciieHre myTeil B aepese,
oTIpe/IeNieHre YHCTIa BEPITUH WITH
pEbep B mepeBe, 00xo01
OMHAPHOTO JIepeBa, B TOM YHUCIIE C
MPUMEHEHHUEM TIPpaBUiia

Beposarnocts u
CTaTHCTHKA, 8
knacc, DI'AOY
JIIO «Axagemus
MuHnpocBenieHus
Poccuny»




YMHOXKECHUS

Cayuaiinbie
coObITHs (8 1)

[IpoTuBoOMOIOKHOE
coObiTHe. [lnarpamma

TIepeceYeHUEe COOBITHIA.
HecoBmecTHbIe
coObITusL. Popmyna
CIIOXKEHUS
BeposiTHOCTen. [IpaBuito
YMHO>KEHUs
BEPOSITHOCTEM.
VYcnoBHas BEPOSTHOCTD.
HezaBucumbie coObITHS.
[IpencraBnenue
CIy4alHOTO JKCIIe-
pUMEHTa B BHJIE JiepeBa

Diinepa. OObeMHEHHE U

OcBauBaTh MOHATHS: B3AIMHO
MIPOTUBOTIONIOKHBIE COOBITHSI,
omepanuu HaJl COOBITHIIMH,
00BbeIMHEHNE U TIEpEeceUEHUe
coOBITHH, Uarpamma Ditsiepa
(Ouinepa—BeHHa), COBMECTHBIE 1
HECOBMECTHBIE COOBITHSI.
H3yuyaTh TEeOpeMbl O
BEPOSITHOCTH OOBETUHEHHUS JIBYX
coObITHH ((hOPMYITBI CITOKEHUS
BEPOSITHOCTEM).
Pemathb 3a1a4u, B TOM 9HCIIC
TEKCTOBBIC 33/1a4H HA
OIpPENEIEHNE BEPOSITHOCTEN
00bEIMHEHUSI U TIEpECeUCHUS
COOBITHI C TTOMOIIIBIO YUCTOBOM
psIMOM, Marpamm Diliepa,
(bopMyIIBI CIIOKEHUS Be-
POSATHOCTEH.
OcBauBaTh MOHATHSA: TPABUIIO
YMHOKEHUSI BEPOSITHOCTEM,
yCIIOBHAs! BEPOSATHOCTb,
HE3aBHCHUMBIE COOBITHUS AEPEBO
CJIIy4aiilHOTO OIIBITA.
N3yuars cBoiicTBa
(ompenenenusi) He3aBUCUMBIX
COOBITHH.

Pematp 3a1aun Ha onpesesneHue
U UCTOJIb30BaHUE HE3aBUCUMBIX
COOBITHH.

Pemathb 3a1aum Ha MOUCK
BEPOSITHOCTEM, B TOM YHUCIIE
YCIOBHBIX, C MCIIOJIb30BAaHUEM
JepeBa CIy4aitHOro OTbITa

MaremMartuka.
BepositHOCTD M
CTAaTHCTHKA, 8
knacc, PI'AOY

HITO «Axanemust
MuHnpocsenieHus
Poccuny

0O60011eHHE,
KOHTPOJIb (4 1)

IIpencraBnenne
naHHbIX. OnucaTenbHast
cratuctuka. ['padsl.
BepostHocTh
CIIy4aifHOTO COOBITHSL.
OnemMeHTHI
KOMOMHATOPUKH

IHoBTOPATH U3y4EHHOE U
BbICTPAaMBATh CUCTEMY 3HAHUMU.
PemnaTp 3agaum Ha
MIPEACTABIICHUE U ONIMCAHHUE
JTAHHBIX C IIOMOLIBI0 U3YUEHHBIX
XapakTtepucTuk. Pemars 3agaun
C TIpUMEHEHUeEM rpadoB.
Pemiath 3agaum Ha HaXO0XKJICHHUE
BEPOSITHOCTH CIYyYaHOTO

COOBITHS IO BCPOATHOCTIAM

Maremartuka.
BeposTHOCTE 1
CTaTUCTHKA, 8
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny




YHUCJIC B OIIbITaX C paBHOBO3-
MOKHBIMHA 3JICMCHTAPHBIMHA

COOBITUSIMH.

BEPOSITHOCTEW 0OBEAMHEHUS 1
nepeceveHusi COObITUH, B TOM
YHCJIe HE3aBUCUMBIX, C
UCTIOJIb30BaHUEM I'PpaUIECKUX
IIPEICTABIICHUH U JIepeBa
CIIy4aiiHOTO OTIBITA.
Pemars 3a1a4n Ha
nepevnciieHne KOMOUHAIHI
(4ucia nepecTaHoOBOK, YKca
COYETaHMI1), Ha HaXOX/ICHUE
BEPOSTHOCTEH COOBITHIA C

TOM YHCJIE C UCIOJIB30BaHUEM
TpeyronbHuka [lackans

3IIEMEHTAPHBIX COOBITUH, B TOM

Pemartnb 3aJav9YM Ha HaXOXJICHUC

IpUMEHEHHEM KOMOMHATOPUKH, B

9 kaacc (34 yaca)

Ha3panue pa3nena JJIEKTPOHHBIE
OcHoBHOe copep:kaHue | OCHOBHbIE BUbI 1€ TEJIbHOCTH (undgposbie)
(rewep (o pa3aena (TemMbI) 00y4YarIMXCcs oOpa3oBaTe/ibHbIE
4acoB) becypen
IloBTOpEeHUeE [Ipencrasnenue IloBTOPSATH U3Y4CHHOE Marematuka.
Kypca nanHbX. Onucatenpaas | BPICTPAHBATL CHCTEMY 3HAHHIL. BepositHOCT M
8 kiacca cratuctuka. Onepanuu Pemats 3axaun Ha CTaTUCTHKA, 9
(4 1) HAJ COOBITHAM. MIPEJCTABIICHUE U ONTMCAHKUE knacc, DI'AOY
He3aBucumocTb JaHHBIX. JIIO «Akanemus
COGLITHIA PemaTp 3a1aun Ha HaxoXK/JaeHUEe | MHUHIPOCBEHICHUS
BEpPOSATHOCTEH OOBEAMHCHUS 1 Poccuny»

nepecedeHust COObITUH, B TOM
YHUCJIE HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM TpadUIeCKUX
MPEACTABICHUH U IepeEBA
CIIy4aliHOTO OIIBITA.
PemnaTtp 3agaum Ha
NepevncieHne KOMOMHAIINMA
(uuca mepecTaHoOBOK, YKCa
COYETAaHMI), Ha HaXOXK/JICHUE
BEPOSITHOCTEH COOBITHII C
MPUMEHEHHEM KOMOMHATOPUKH, B
TOM YHCJIE C UCTIOJIB30BAHUEM




TpeyronbHuka [lackamns

HATOPUKH (4 1)

I'eomeTpuueckas

JJIeMeHThI KOMOU-

KomOunatopHoe
[IPaBUJIO YMHOYKEHHS.
[TepecranoBkwu.
®akropuan. Coueranus
Y YKCJIO COYETAaHUN.
Tpeyrosbauk ITackans.
[IpakTnueckas padbora
«Bprancnenue BeposiT-
HOCTEH C
HCII0JIb30BAaHUEM
KOMOMHATOPHBIX
(YHKIMI 37I€KTPOHHBIX
TaOIUI»

OcBanBaTh NOHATHS:
KOMOHWHATOPHOE MPABHUIIO

napa, Tpoiika 0ObEKTOB,

TpeyronbHuk [lackans.
Pemnatn 3agauu Ha

nap, TpO€K, NEPEeUnCICHUE
MEPECTAaHOBOK U COYETAHHI
OJICMCHTOB PAa3JIMYHBIX
MHOKECTB.

YuCiIa COUeTaHui B anredpe
(cokpani€éHHOe YMHOKEHHE,
6uHom HrroToHA).
Pemiates, npuMensist
KOMOMHATOPHKY, 3a7jaui Ha

TaOJIHII B XOJI€ TPAKTUYECKON
paboThI

YMHO’KEHUS, YIOPSI0UEHHAas
NIepeCcTaHoOBKa, (PaKTOpHal YKcia,

COYCTaHUE, YUCIIO COUCTAHUIA,

NIEPEYHCIICHUE YIIOPST0YEHHBIX

Pemarnb 3aJla4M Ha IPUMCHCHUC

BBIYHCIICHHUEC BCpOfITHOCTeﬁ, B TOM
YHUCJIC C TOMOUIBIO 3JICKTPOHHBIX

MaremaTtuka.
BepositHOCTB M
CTaTUCTHKA, 9
knacc, PI'AOY

HITO «Axanemust
MuHnpocBeneHus
Poccuny

BEPOATHOCTH (4 1)

I'eomerpuueckas
BEpOSITHOCTb. Ciry-
YaiiHBIN BBIOOP TOYKHU U3
(Gurypbl Ha TIOCKOCTH,

OcBauBaTh NOHSATHE

F€OMETPHYECKON BEPOSTHOCTH.
PemaThb 3aa4um Ha HAXOKACHHE
BEPOSTHOCTEH B OIBITAX,

MaremMaTuka.
BepositHoCcTh 1
CTaTHUCTHKA, 9

UCIIBITAHUH 10 TIEPBOTO
ycnexa. Mcnbrtanus
bepnymnu. BepostHocTn
coOBITHI B cepun
ucneiTanui bepuyim.
[IpakTnyeckas pabora
«Hcnprranus
bepnymim»

PemaTp 3a1a4M Ha HAXO0XKICHUE
BEPOSATHOCTEN COOBITHI B cepun

HUCIBITAaHUHN 10 IepBOro ycricxa, B

knacc, PI'AOY
U3 OTpe3Ka, U3 Ayru npeacTaBUMBIX Kak BeiOop Touek | JIIO «Akanemus
OKPY>KHOCTHU U3 MHOTOYTOJIbHUKA, KPYTa, MunnpocseneHus
OTpe3Ka WU AYTHU OKPYKHOCTH, Poccum»
YHCIIOBOTO MPOMEKYTKA
HUcnbrtanus Hcnbitanue. Ycnex u OcBauBaTh NOHATHS: Maremartuka.
Bepnyaau (6 1) Heynaya. Cepust

UCIIBITAHUE, SJIEMEHTapHOE
cOOBITHE B UCIIBITAHUU (YCIIEX U
Hey/aya), Cepusi UCIIbITaHUM,
HACTYIJICHHE NIEPBOTo ycrexa
(Heynmaum), cepus UCTIBITAHUN
bepuymn.

TOM YHUCJIE€ C IPUMEHEHUEM
(bopMyIbI CyMMBI T€0-

Beposarnocts u
CTaTHUCTHKA, 9
knacc, DI'AOY
JIIO «Axanemus
MuHnpocBenieHus
Poccuny

METPUUECKOM MTPOTPECCUMU.




PemaTe 3a1a4M Ha HAXO0XKICHUE
BEPOSATHOCTEM 3JIEMEHTAPHBIX
COOBITHI B CEpUM UCIIBITAHUI

bepnymin, Ha HaxoXeHUE
BEPOSTHOCTH OIPEIEIEHHOIO
YHUCla YCIEXOB B CEPUU
ucneitanui bepnymu. U3yyars
B X0/le IPaKTHYeCcKoil padoThl,
B TOM YHCJIE C TIOMOILBIO
U (pPOBBIX PECYPCOB, CBOMCTBA

BEPOSITHOCTH B CEPUM MCIIBITAHUN

beprymn

Cayuaiinas
BeJimunHa (6 1)

CrnydaiiHasi BeTUYMHA U
pacrpeeneHue
BEPOSATHOCTEM.

MaremaTudeckoe
OKHJIAaHUE U JTUCTICPCHUS
CIy4ailHOU BEJIMYHHBI.
[Tpumepsr
MaTEeMaTHIECKOTO
0KAJIaHUS KaK
TEOPETHIECKOTO
CpPEIHEro 3HaYeHUs
BEJIUYHHEI.
IlonsTue o 3akoHe
OOIBIINX YKCE.
N3mepenne
BEPOSITHOCTEH C IMOMO-
IIBIO YaCTOT.
[IpuMeHeHue 3akoHa
OOIBIINX YHCEN

OcCBONTH NOHATHSA: CITydalHas

BEJIMYMHA, 3HAYCHUE CITy4alHON

BEJIMYHMHBI, PACIIPEICTIEHUE BEPO-
STHOCTEH.

HN3yuaTh u 00Cyx1aTh NPUMEPHI
JTUCKPETHBIX U HETPEPBIBHBIX
CITyJaiiHBIX BEIMYUH (POCT, BEC
YeJ0 BeKa, YUCIEHHOCTh
HaceJeHus, Apyrue n3MEeHYUBbIE
BEJIMYMHBI, pACCMAaTPUBABILINECS B
Kypce CTaTHUCTUKH ), MOJIETbHBIX
CIIy4ailHbIX BEJINYMH, CBA3aHHBIX
CO CIIy4ailHBIMH OIbITaMH
(6bpocanue MOHETBI, UTPATTLHOMN
KOCTH, CO CITy4ailHbIM BHIOOPOM U
T. 1.).

OcBanBaTb NOHATHS:
MaTEeMaTUYECKOE 0KHJIAHHUE
CIy4ailHO! BETMYHMHBI KaK
TEOPETUUECKOE CpeHEE
3HAYEHHUE, TUCTIIEPCUS CIyYalUHON
BEJIMYMHBI KaK aHAJIOT TUCIIEPCUU
YHCIIOBOTO HaboOpa.
PemaTe 3a1aum Ha BBIYKCIICHHE
MaTeMaTUYECKOTO OKUIaHUS U
JUCIIEPCUU JUCKPETHOMU
CIIy4ailHOM BEIUYUHBI 110
3aJJaHHOMY PacIpeAcIICHUI0, B
TOM YHCIIE 3a/1a4, CBA3aHHBIX CO
CTPaxOBaHUEM U JIOTEPESIMHU.
3HAKOMHUTBCH C
MaTEeMaTUYECKUM OKUJAHUEM U

ILI/ICHepCHeﬁ HCKOTOPBIX

MaremMaTuka.
BeposiTHOCTB M
CTaTUCTHKA, 9
knacc, PI'AOY
JITO «Axanemus
MuHnpocBeneHus
Poccuny




O000menne,

pacnpeneneHuii, B TOM Yucie
pacnpeneneHus CiaydanHon
BEJIMYMHBI «YHUCIIO YCIIEXOB» B
CepuH UCHbITaHUM bepHymum.
H3yuars yacToTy cOOBITHS B
MOBTOPSIIOUIUXCS CITy4aliHbIX
OIBITaX KaK CIy4alHYIO
BEJIMYMHY.
3HAKOMMTBCS C 32aKOHOM
OoapMx yncen (B popme
bepnymin): npu 6oJpIIOM YncIe
OTIBITOB YacTOTa COOBITHS OJIN3Ka
K €r0 BEPOSITHOCTH.
Pemartp 3a1aun Ha u3MepeHue
BEPOSTHOCTEN C IMOMOIIBIO
4acToT.
O0cykaaTh poJib 3aKOHA
00JBIINX YKcelT B 000CHOBAaHUU
YaCTOTHOTO METOJa U3MEpPEHUs
BEpPOSITHOCTEM.
O0cy:kaaTh 3aKOH OOJIBIITNX
yrces Kak MposIBIICHUE
CTaTUCTUYECKON YCTOWUYMBOCTH B
U3MEHYMBBIX SIBICHUSAX, POJIb
3aKOHa OOJIBIINX YKCEIN B
IPUPOJE U B )KU3HU YEJIOBEKa

KOHTPOJIb (10 u)

[IpencraBnenue
naHHbIX. OnucaTenbHas
CTaTHCTHUKA.
BepostHocTh
CIIy4aifHOTO COOBITHS.
DJIEMEHTHI
KOMOWHATOPHUKH.
CrnyyaiiHble BETUYHHBI U
pacrpeaencHus

IHoBTOPSATH M3yYEHHOE U
BBICTPAUBATH CUCTEMY 3HAHUII.
PemaTtn 3agauu »Ha
MPEJICTaBICHHUE U OTIMCAaHUE
JAHHBIX.
Pemathb 3a1aun Ha HAXO0XKICHUE
BEPOSTHOCTEH COOBITHI, B TOM
YHClie B OTBITaX C
PaBHOBO3MOXKHBIMH
AIIEMEHTAPHBIMU COOBITUSIMH,
BEPOSITHOCTEH 0ObETMHEHHS U
nepecedeHust COOBITHH, BBIYKC-
JISITh BEPOSITHOCTH B OTIBITAaX C

CEepUsAMU CIIyYalHbIX UCIIBITAHUN

MaremaTtuka.
BepositHoCcTh 1
CTaTHCTHKA, 9
knacc, PI'AOY
JIIO «Axagemus
MuHnpocBeneHus
Poccuny




YueOHO MeToAnYeCKOe o0ecniedeHHe 00pa30BATEILHOIO IIPOLEcca
O0s3aTrenbHbIe MATEPHAJIBI 11 YYCHHKA

1. Maremaruka. 5 xinacc: yueOnuk: B 2 actsax/ H. SI. Bunenkun, B.U. XKoxos, A. C.
UYecnoxos [u ap.]. — Mocksa: IIpocsemienue

2. Marematuka. 6 kinacc: yueOHuK: B 2 yactsax/ H. 5. Bunenkun, B.W. XKoxos, A. C.
UYecnoxos [u ap.]. — Mocksa: IIpocsemienue

3. Marematuka. Anrebpa: 7 kiacc: 6a30Bblii ypoBenb: yueOnuk/ 0. H. Makaperues, H. T
Munarok, K. 1. Hemko u npyrue; noxg pex. C. A. TenskoBckoro. — AO «M3aaTtenbcTBO
«IIpocsemenue

4. Marematuka. Anredpa: 8 kiacc: 0a30BbIil ypoBeHb: yueOHuk/ FO. H. Makaperues, H. T
Munpiok, K. 1. Hemko u npyrue; nox pex. C. A. TenskoBckoro. — AO «M3aarenbcTBO
«IIpocsemenue

5. Maremaruka. Anredpa: 9 knacc: 6a3oBblil ypoBeHb: yueOHuk/ F0. H. Maxkapsrues, H. I
Munpiok, K. 1. Hemko u npyrue; noxg pex. C. A. Tenskosckoro. — AO «/3aaTtenbcTBoO
«IIpocsemenue

6. Maremaruka. ['eomerpusi: 7-9¢e kiacchl: 6a30BbIi ypoBeHb: yueOnuk/ JI. C. Atanacss, B.
@. byry3os, C. b. Kagomues u apyrue. — AO «M3gatensctBo «IIpocBemenue»

7. Matemartuka. BeposiTHOCTb U cTatucTuka: 7 — 9e kiacchl: 0a30BbIi ypOBEHb: y4eOHUK B 2
gacTsax/ U. P. Beiconkwuii, Y. B. Smenko; mox pex. . B. Amenko. — AO «M3narenscTBO
«IIpocsemenue

udpossbie odpazoBaresbHbIe pecypesl U pecypebl ceti HHTEPHET

1. Matemaruka, 5 kiacc, DI'AOY 1O «Akaaemust Munnpocsemenus: Poccumny

2. Maremaruka, 6 kinacc, DI'AOY JII1O «Akagemuss MunnpocsemnieHus: Poccumy

3. lomanraue 3aganus. MaTemaTuka. DIIEKTPOHHBIN 00pa3oBaTeabHbIN pecype» JloMaiinue
3amanusi. OCHOBHOE o01Iee oOpa3oBanue. Maremarukay, 5-6 kinacc. AO «M3aarenbeTBo
«IIpocsemenue

4. Tpenaxep «O06mako 3HaHui» Matemartuka. 5 kinacc, OO0 «Duzuxon Jaby»

5. Tpenaxep «Ob6mako 3HaHui» Maremaruka. 6 kiace, OO0 «Duzukon Jlad»

6. Kypc ypokos no marematuke, 5 kinacc, OOO «<MHTEPTA»

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

8. Maremaruka. Anredpa, 7 kinacc, ®I'AOY II10 «Axanemus Munnpocsemenust Poccumny»

9. Maremaruka. Anredpa, 8 kinacc, ®I'AOY HAI10 «Axanemuss Munnpocsemenust Poccumny

10. MaTtematuka. Anreopa, 9 kiace, DI'AOY JII1O «Akaaemuss MUHIIPOCBEIICHUS
Poccun»

11. Maremaruka. BeposiTHOCTh U cTaTtuctuka, 7 kiacc, ®I'AOY II1O0 «Akanemus
Munnpocsenenus Poccum»

12. Maremaruka. BepostHOCTb U cTaTuctuka, 8 kiacc, DI'AOY AI10 «Axanemus
Munnpocseuenus Poccum»

13. Maremaruka. BeposiTHOCTh U cTaTuctuka, 9 kiacc, ®I'AOY AI10 «Axkanemus
Munnpocsenenus Poccum»

14. Maremaruka. ['eomerpus, 7 kiacc, PTTAOY 110 «Akanemuss MUHIpoCBEIIEHUS
Poccuny



15. Maremaruka. ['eometpus, 8 kiacc, DI'AOY AI1O «Akanemust MUHIIPOCBEILICHUS
Poccun»

16. Maremaruka. ['eometpus, 9 kinacc, ®I'AOY IO «Axkanemust MUHIIPOCBEILICHUS
Poccun»

17. Jomamraue 3aganusi. Matemaruka. DIIeKTPOHHBII 00pa3oBaTeNbHBIN pecypey»
Howmanraue 3aganus. OcHOBHOE o0miee oOpazoBanue. Anredpay, 7-9 kimacc. AO «M31aTenscTBO
«IIpocsemenne»

18. lomamraue 3aganus. Matemaruka. DIIeKTPOHHBIH 00pa3oBaTeIbHBIN PeCype»
Howmarmnaue 3aganus. OcHoBHOE o0miee oOpazoBanue. ['eomerpusi», 7-9 kiacc. AO «M3narenscTBo
«IIpocsemenuey

OduunanbHubie calTbl

1. OpuunaneHbiii cailt MunucTepcTBa obpa3zoBanus 1 Hayku Poccuiickoit @enepanuu -
http://www.mon.gov.ru;

2. ®depaepanbhsbiii nopran "Poccuiickoe odpazoanue” - http://www.edu.ru;

3. http://fipi.ru «DenepanbHbBII HHCTHTYT NEIATOTHYECKIX H3MEPEHHID)

udpossie o0OpazoBaresibHbIE pecypebl ceTu UHTEepHET

1.ndopmamnmonnas cucrema "EquHoe 0KHO JocTymna K 00pa3oBaTeIbHBIM pecypcam’ -
http://window.edu.ru;

2. Enqunas xosutekus 1udpoBeIx 00pa3oBaTenbHBIX pecypcos -http://school-
collection.edu.ru;

3. denepanbHbIii eHTp HHOOPMAIIHOHHO-00pa3oBaTeIbHBIX pecypcos -http://fcior.edu.ru.

4. DIIEeKTPOHHBIN apXHB HAYYHO — MOMYJISIPHBIX KYPHAIOB
http://library.controlchaostech.com/bel/

5. Ciucok caiToB, pEeKOMEHIOBAHHBIX JJISl UCTIOJIb30BAHUS O0YJArOIIUMHKCS
MPEIoIaBaTeIIMK /ISl TOCTYIA K BICOKOKauecTBeHHbIM DOP

http://www.mon.gov.ru/ - MunuctepcTBo 0Opa3zoBanus U Hayku Poccuiickoit deaepannu

http://www.uznai-prezidenta.ru/ - lerckuii caiit IIpe3unenra Poccuiickoit denepanun

http://lwww.ege.edu.ru/ - TTopran nadopmarroHHo# moaaepxkku EI'D

http://www.eidos.ru/olymp/ - Beepoccuiickre AHCTaHIIMOHHBIE SBPUCTHYECKUE OJTMMITHA/IBI

http://www.rusolymp.ru Beepoccuiickast onumnuaja mKoI5HUKOB

http://www.en.edu.ru - EcrecTBeHHOHay4YHBIH 00pa30BaTEIbHBIN TOPTAI

http://ege.edu.ru- TlopTan nHGpOPMAILIMOHHON TOAAEPKKH EIHHOTO rOCy1apCTBEHHOTO
IK3aMEHa

http://www.school.edu.ru - Poccuiickuii 0011c006pa3oBaTeabHbIi MOPTA

http://vschool.km.ru - Bupryanshas mkona Kupumia u Medoaus

www.school-collection.ru - Exunas xomiekiust 1iupoBbix 00pa30BaTeIbHBIX PECYPCOB

http://www.edu.ru - dexepanbhsblii moprai «Poccuiickoe 00pa3oBaHHe»

http://school-collection.edu.ru/collection/matematika/ — maTepuaisl Mo MmaremMaTHKe B
Enunoit koseknuu nupoBbiX 00pa3oBaTeIbHBIX PECYPCOB

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

http://www.maht-on-line.com — 3anumarenbHas MaTeMaTHKa — IIKOJIbHUKAM (OJIUMITHAIBI,
UTPBI, KOHKYPCHI 10 MAaTEMATHKE)

http://www.mathkang.ru — mexmyHapoIHbIi MaTeMaTHYeCKUi KOHKYpC «KeHTypy»



http://http://ege2011.mio0.ru — MockOBCKHI HHCTUTYT OTKPBITOTO 00Opa30BaHUs, CHCTEMa
Cratl'pan
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