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IHosicHuTeAbHAS 3aNIHCKA

HopmaTuBHO-IpaBOBbIE JOKYMEHTBI, HA OCHOBAHUM KOTOPBIX pa3padoTaHapadouasi
nporpamma:
1. ®epepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O06 obpa3oBanuu B
Poccuiickon ®@enepanun»;

2. denepanbHOro TOCYIapCTBEHHOTO 00Pa30BaTEIBHOIO CTaHAAPTa OCHOBHOTO
o01mero o0pa3oBaHus, YTBEPKICHHBIM MpHUKa30M MUHHCTEPCTBA 00pa30BaHUs
u Hayku Poccuiickoit denepanuu ot 17aexadbps 2010 r. N 1897 (nanee —
®I'OC ocHOBHOTO 0011IEr0 0Opa30BaHUS);

VYceraa 'bOY COII c.KpoTkoBo;
VYyeonoro mana ['bOY COII c.KpotkoBo Ha 2023-2024 yueOHbIil rog;

5. OcuoBHo#t oOpazoBatensHOM nporpammel I'BOY COIII ¢.Kpotkoso Ha 2023-2024
y4eOHBIN IO/,
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1.O01mas XxapaKTePUCTHKA Y4eOHOIr0 MpeIMeTa «<MaTeMaTHKA))

Pabouass mporpamma o MaTemaTtWke JUis oOydaromuxcs 5—9 kiaccoB paspaboTaHa Ha OCHOBE
®denepalibHOTO TOCYAapCTBEHHOTO0 00pa30BaTEILHOTO CTaHAApTa OCHOBHOTO 0O0IIero o0pa3oBaHUs C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpPEOOBAaHUMN, NPEIBIBISEMBIX K MaTeMaTH4YeCKOMY OOpa30BaHHIO, M
TpaJuLUNA POCCUHCKOTO 00pa3oBaHUs, KOTOpble 00ECHeUrnBalOT OBJa/IeHUE KIIOUYEBBIMU KOMIETEHLIUSIMH,
COCTaBIISIOIMMHU OCHOBY JUII HENPEpPHIBHOTO 0O0pa30BaHWsS U CAMOPa3BUTHUS, a TaKKe IEIOCTHOCTh
OOLIEKyIbTYPHOTO, JIMYHOCTHOTO M TO3HABATEIbHOIO pa3BUTHUs oOydaromuxcs. B paboueill mporpamme
Y4TeHBl HUACH W ToJokeHuss KoHIEenuu pa3BUTHS MaTeMaTHueckoro ooOpas3oBaHusi B Poccuiickoit
denepanuu.

B snoxy uudposoii Tpanchopmanuu BceX cep HeTOBEUECKOW AEATEIbHOCTH HEBO3MOXKHO CTaTb
00pa30oBaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30BOl MaTeMaTHUeCKOHl MOJATrOTOBKU. YK€ B ILIKOJE
MAaTE€MAaTHKa CIIY)KUT OTNIOPHBIM MPEIMETOM /ISl U3YUEHUS] CMEXKHBIX
JUCHMIUIMH, a MOCJIe IIKOJbl pealbHOM HEOOXOIUMOCTBHIO CTAHOBUTCS HEMPEPHIBHOE 00pa3oBaHUE, UTO
TpeOyeT MoNHOIEHHON 6a30BOH 00111e00pa30BaTENbHOI MOATOTOBKH, B TOM YUCIIE U MaTeMaTH4YeCKOU. DTO
0oOyCIIOBJIEHO TE€M, YTO B HAaIlUM JHU PacTéT 4YHuciIo NpodeccHil, CBSI3aHHBIX C HEMNOCPEICTBEHHBIM
MIPUMEHEHHEM MaTeMaTUuKU: U B chepe SKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00NACTsIX, U JJaXKe B
rymaHuTapHbeix cdepax. Takum o0pazom, Kpyr HIKOJBHHUKOB, JJSi KOTOPHIX MaTeMaTHKa MOXET CTaTh
3HAQYUMBIM [IPEIMETOM, PACUHIUPSIETCS.

[IpakThyeckas TMOJE3HOCTh MaTEeMaTHKH OOYCJIOBIEHA TeM, 4YT0 €€ MPEeIMETOM SBISIOTCS
(dbyHIaMeHTalIbHBIE CTPYKTYPhl HAIIETO MHpA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJIUYECTBEHHBIE OTHOIICHUS
OT MPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OTIBITE, JI0 IOCTATOYHO CIIOKHBIX, HEOOXOAUMBIX IS
pa3BUTUs HAy4YHbIX W MPUKIAJHBIX HJEH. be3 KOHKpPETHBIX MaTeMaTH4YeCKUX 3HaHUM 3aTpyJHEHO
MOHMMaHWE NPUHUUIIOB YCTPOWCTBA M HUCIOJb30BAHUS COBPEMEHHON TEXHUKH, BOCHPHUATHE W
WHTEpIpeTays  pa3HOOOpa3HOM  COIMANbHOW,  DKOHOMHUYECKOW,  MONUTHYEeCKOW  uH(OpMaIuH,
ManodhdekTuBHa TOBCEIHEBHAs TMpakTUYecKass AesITeNbHOCTh. KakJIoMy 4YeloBeKYy B CBOEH IKHU3HH
MIPUXOJAUTCS BBITIOTHATh PACUY€Thl M COCTABIATH AITOPUTMBI, HAXOJUTh M MPUMEHSITh (POPMYIbI, BIaJIETh
MPAKTUYECKUMH TPUEMAMHU TEOMETPUYECKMX UW3MEPEHHH U MOCTPOCHHH, YWTaTh HH(POPMAIHUIO,
MIPEJICTaBJICHHYIO B BUE TAOJHUII, JHarpaMM U rpauKoB, )KUTh B YCIOBUAX HEOMPENEIEHHOCTH U TIOHUMATh
BEPOSATHOCTHBIN XapakTep ClydailHbIX COOBITHH.

OpmHOBpeMEHHO ¢ paciupeHreM cdep MPUMEHEHUs MaTeMaTHKU B COBPEMEHHOM 00IIIecTBe BCE Ooee
BKHBIM CTAaHOBUTCS MATEMaTUYECKUN CTUJIb MBILIJIEHUS, MPOSIBISIOUIMNACA B ONPEACIEHHBIX YMCTBEHHBIX
HaBblKax. B mpouecce u3ydeHUss MaTeMaTHKM B apceHal MPUEMOB M METOJOB MBIIUICHUS YeJOBEKa
€CTECTBEHHBIM 00pa30M BKIIOYAIOTCS MHAYKIUS W JeAyKIus, oO0OIIeHNEe W KOHKPETU3AlWs, aHalu3 U
CUHTE3, KJIacCH(HKAIMSI U CHCTeMaru3anus, adctparupoBaHue u aHanorus. OOBEKTH MaTeMaTUYECKUX
YMO3aKJIIOUeHHUM, NpaBWiIa HMX KOHCTPYUPOBAHUS PACKPHIBAIOT MEXAHU3M JIOTHUECKUX IOCTPOCHU,
CIOCOOCTBYIOT BBIpaOOTKE yMEHUS (GOPMYTUPOBATH, 0OOCHOBBIBATh U JIOKA3bIBATh CYXKJICHHUS, TEM CaMbIM



Pa3BUBAIOT JIOTHUECKOE MBbIIUICHHE. Benymas poib NpUHAUIEKUT MaTeMaTHke W B (OPMHPOBAHUU
AITOPUTMUYECKON KOMITIOHEHTHl MBIIUICHUS M BOCHMTAHUM YMEHUH JEWCTBOBATh MO  33JaHHBIM
JITOPUTMaM, COBEPIICHCTBOBATh M3BECTHBIE W KOHCTPYHMpPOBATh HOBbIE. B mporecce pemeHus 3agay —
OCHOBOH y4eOHOM /esTeTFHOCTH Ha YPOKaX MaTeMAaTUKU — Pa3BUBAIOTCS TAK)Ke TBOPYECKAs U MPHUKIIATHAS
CTOPOHBI MBIIILJICHHS.

OOyuenne maremMaTuke HaéT BO3MOKHOCTh Pa3BHUBATh y OOyYArOIIMXCS TOYHYIO, PAIMOHATIBHYIO U
WHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh Hauboyiee TOIXOMANIME S3BIKOBBIC, CHMBOJHUYECKHUE,
rpaduUecKue CpescTBa Ui BEIPAKECHUS CY)KJICHHH W HATJISITHOTO MX TPEACTaBICHUSI.

Heo0XxouMbIM KOMITOHEHTOM OOMIeH KyJIbTYpbl B COBPEMEHHOM TOJKOBAaHHMHU SBIISIETCS oOOIIee
3HAaKOMCTBO C METOJaMH TIO3HAHMS JI€HCTBUTENBHOCTH, NPEACTABICHHE O TpeAMETe U MEeToJax
MaTeMAaTUKH, UX OTIMYUN OT METOJOB JAPYTMX E€CTECTBEHHBIX M T'YMAaHHTAapHBIX HayK, 00 OCOOCHHOCTSX
MPUMEHEHHSI MAaTEeMaTHKH JUIsl PEIIeHUs] HAyYHBIX W MPUKIAJHBIX 33a1ad. TakuM 00pa3oM, MaTeMaTnieckoe
00pa3zoBaHue BHOCUT CBOM BKJIaJ B hOpMUpPOBaHUE 00IIEH KYIbTYphI YeJIOBEKA.

N3yueHne MaTeMaTHKH TaKKe CIIOCOOCTBYET ICTETUYECKOMY BOCIHTAHHMIO YeJIOBEKA, MOHUMAaHHIO
KpPacoThl M M3SIIECTBA MAaTEMaTHUECKUX PACCYKICHHH, BOCHPHUSATHIO TEOMETPHUECKUX (POPM, YCBOCHUIO
U CUMMETPHH.

2. lesiu 1 0cO0eHHOCTH M3y4eHHs y4eOHOoro npeamera «MartemaTuka» 5 - 9 Kiaaccol

[TpuopureTHBIMHE TIeTsIME 00yJIEeHHUSI MaTeMaTHKe B 5—9 Kiraccax sBISIFOTCS:

v’ (popMUpPOBaAHKE IIEHTPATBHBIX MATEMATHYECKUX MOHATHH (YHCIIO0, BEJIMYMHA, FEOMETPUYECKAsT
¢burypa, nepeMeHHasi, BEpOITHOCTb, (PYHKI[HS), 00eCTIeYMBAIOLINX TPEEMCTBEHHOCTh U
NEePCHEKTUBHOCTh MATEMaTHYECKOT0 00pa30BaHuUs 00yJarOINXCs;

v’ mojBesieHre 00yJaroIMXCcsl Ha JOCTYITHOM JUIs HUX YPOBHE K OCO3HAHHIO B3aMMOCBSI3U MATEMATHUKH
U OKPYKAIOIIEro MUpa, IOHUMaHUE MaTeMaTHKH KaK 4acTH OOIel KyIbTyphl 4YEJIOBEUECTBA;

v/ pa3BHUTHE HHTEIUIEKTYAIbHBIX H TBOPYECKUX CIIOCOOHOCTEH 0OYJatOIMXCsl, TI03HABATEIBHOM
aKTUBHOCTH, MUCCIIEJOBATEIbCKUX YMEHUM, KPUTHYHOCTU MBILUIEHUS, HHTEPECA K U3YUYEHHUIO
MaTEMAaTUKU;

v (hopmupoBanue GpyHKIMOHAIBHON MATEMATHYECKON IPAMOTHOCTH: YMEHHS PACllO3HABATH
IIPOSIBJIIEHUS] MAaTEMAaTUYECKUX MOHATHH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peaslbHbIX KU3HEHHBIX
CUTYaLUsAX U IIPU U3YYEHUU APYrUX Y4eOHBIX IIPEAMETOB, IPOSBICHUS 3aBUCMOCTEN U
3aKOHOMEPHOCTEH, (OPMYJIMPOBATh UX HA A3bIKE MATEMATUKU U CO3aBATh MaTeMaTHUECKUE
MO/JIENIH, IPUMEHATh OCBOCHHBIM MaTEeMaTUUECKUH anmapar Ajs peleHus! IPaKTUKO-
OpPUEHTUPOBAHHBIX 337a4, UHTEPIPETUPOBATh U OLIEHUBATDH MOJYYEHHbIE PE3YJIbTaThI.

OcCHOBHBIE JTUHMU COJAEP)KaHUS Kypca MareMaTHKu B 5—9 kiaccax: «Uucna ¥ BbIUMCIEHUS», «Aaredpar»
(«AnreOpandeckue  BBIp@KEHUS», «YpaBHEHHS M HEpaBeHCTBa»), «DyHkuum», «l'eomerpus»
(«I"'eomerpuueckue (Urypsl U UX CBOMCTBay, «l3MepeHne reomMeTpuyeckux BeIUYMH»), «BeposTHOCTh u
CTaTUCTHKa». JlaHHBIE JIMHUU Pa3BUBAIOTCS MAPAJUICNIbHO, KaXKas B COOTBETCTBUU ¢ COOCTBEHHOM JIOTUKOM,
OJIHAKO HE HE3aBUCUMO OJIHa OT JPYroi, a B TECHOM KOHTakTe W B3aumojeucTBuu. Kpome storo, ux
o0BbeIMHSET JIOrMyeckas COCTaBJISAIOINAs, TPAJAUIMOHHO MNPUCYIIas MaTeMaTUKe W MPOHU3BIBAIONIAsi BCE
MaTeMaTH4YecKue Kypchl M cojaepkaTenbHble suHuM. CdopmynupoBaHHoe B DenepaibHOM
roCyJapCTBEHHOM 0O0pa30BaTeIbHOM CTaHJapTe OCHOBHOIO o0mero ooOpa3zoBaHMs TpeOOBAaHUE «YyMETh
ONEpUPOBATh MOHATHSAMM: OIPEAEICHUE, AKCUOMa, TEOpEMa, J0Ka3aTeJbCTBO; YMEHHE paclo3HaBaTh
UCTUHHBIE U JIOKHBIE BBICKA3bIBaHUS, MPUBOJUTH IMPUMEPHI U KOHTPIPUMEPHI, CTPOUTH BbICKa3bIBaHUS U
OTpPHMILIAaHUS BBICKAa3bIBAaHUI» OTHOCHUTCS KO BCeM KypcaMm, a (OpMHpPOBaHUE JIOTMYECKMX YMEHHIt
pacripeiesisieTcst o BceM rojaM oOy4deHus: Ha ypOBHE OCHOBHOTO 00111ero 00pa3oBaHusl.

Copnepxxanne 00pa3oBaHUs, COOTBETCTBYIOLIEE IPEIMETHBIM pe3yJlbTaTaM OCBOEHHUS paboueil
IpOrpamMMbl, pachpeAeiaCHHbIM M0 TojaM OO0y4eHMs, CTPYKTYpPUPOBAHO TaKMUM 0Opa3oM, 4TOObI KO BCEM
OCHOBHBIM, MPUHIUIHAIBHBIM BOIpocaM oOydaroluecs oOpalaguch HEOJHOKPATHO, YTOOBI OBJIAJCHHE
MaTeMaTHYeCKUMHU TOHATUSMH M HaBBIKAMH OCYIIECTBISUIOCH TOCIEOBAaTEIbHO M IOCTYNATENbHO, C
COONIIOJICHMEM TMPUHLMIA TPEEeMCTBEHHOCTH, a HOBBIE 3HAHMS BKIIOYAIUCh B OOIIyI0 CHCTEMY
MaTeMaTU4YeCKUX MPEJCTAaBICHUN OOyJalomuxcs, paciupsist W yroyonss e€, oOpasyd NpOYHbIC
MHO>KECTBEHHBIE CBSI3H.



3.MecTo yueOHOro npeamera «MareMaTuka» B y4eOHOM ILJIaHe

B cootBeTcTBHH C q)eﬂepaJIBHbIM ToCydapCTBCHHBIM 06p330BaTeHBHLIM CTaHAapTOM OCHOBHOI'O
oOrmiero oOpa3zoBaHUs MaTeMaTHKa SBJIAETCS 00s3aTeIbHBIM IPEAMETOM Ha JJaHHOM YpoBHE oOpa3oBaHus. B
5—9 kiaccax y4eOHbIN peaMeT «MareMaTHKay TPaAUuLIUOHHO H3Y4aeTcs B paMKax CIEAYIOINX YIeOHbBIX
KypcoB: B 5—6 kiaccax — kypca «Martematukay, B 7—9 kiaccax — KypcoB «Anredpay, «['eomerpusi» u
«BeposITHOCTD U CTAaTHCTUKAY.

Hacrosimeld mporpamMMoii peIycMaTpuBaeTCs BhIJICIICHNE y4eOHOM TUTaHE Ha N3y4CHUE MATEMAaTHKHA B S—
6 kaccax 5 y4eOHbBIX 4YacOB B HEJIENIO B TEUSCHHE KXKIOTO rojia 00yueHus, B 7—9 kiaccax 6 yaeOHbIX
9acoB B HEJIEIIO B TEUEHHE KaXJI0T0 rojia o0ydeHus, Bcero 952 yaeOHbIX daca.

ILnanupyemblie pe3yJbTATHI 0CBOCHUS Y4eOHOT0 npeamera «MaTeMaTuka
HA YPOBHE OCHOBHOIO 00111er0 00pa30BaHuA

OcBoenne yueOHOTO mpenmera «MaremaTtnkay TOJDKHO oOecreunBaTh JOCTIDKEHHE Ha YpPOBHE
OCHOBHOTI'O O6HIGFO O6pa30BaHI/I5[ CICAYOIIUX  JIMYHOCTHBIX, MCTAIPEAMCTHBIX U MPEAMCTHBIX
00pa3oBaTeNIbHBIX PE3yIbTATOB:

Jluunocmmuoie pe3yiomamul

JIndHOCTHBIE  pe3yNbTaThl  OCBOCHHS  MpOrpaMMbl  ydyeOHOro  mpeamera  «MartemaTukay
XapaKTEPHU3YIOTCS:

o IllarpuornvecKoe BOCHMTAHNE:

MPOSIBJICHUEM MHTEpeca K TMPONUIOMY W HACTOSIIEMY POCCHHCKOW MaTEeMaTHUKH, I€HHOCTHBIM
OTHOIIEHUEM K JOCTHXEHHUSM POCCUMCKUX MaTEMATHUKOB W POCCHUMCKOW MaTeMaTHYECKOW WIKOJIbI, K
HCIIOJIb30BAHUIO ITHX JOCTIKCHHUN B IPYrUX HayKaxX U MPUKIATHBIX chepax.

 Ipajuancikoe u NVXOBHO-HPABCTBCHHOE BOCHMTAHNE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00sS3aHHOCTEH TpayKIaHNHA U Peali3alliy €ro MpaB, IPEICTaBICHUEM O
MaTeMaTHYEeCKMX OCHOBaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYP, SBJICHHH, MPOLEIYpP T'PaXKIaHCKOTO
obmecTBa (BEIOOPHI, OTIPOCHI | TIP. ); TOTOBHOCTBIO K
OOCYKJICHHIO ATHYECKUX TPOOJIEM, CBSA3aHHBIX C TMPAKTHYCCKUM IPUMEHEHHEM JIOCTIDKCHHH HAyKH,
OCO3HAaHUEM BOXHOCTH MOPAJIbHO-3TUYECKHUX MPUHIIUIIOB B IEATEILHOCTH YYEHOTO.

e Tpyiopoe pocnuranue:

YCTAaHOBKOW Ha AaKTMBHOE YYacTHE€ B PEUICHUH MPAKTUYECKHX 3a7ad MaTeMaTU4YecKOM
HaIpaBJIEHHOCTH, OCO3HAHWEM BaXHOCTH MATEeMaTHYE€CKOTO 00pa30BaHUs Ha MPOTSHKECHUU BCEH KU3HU IS
yCIenurHo nmpoheccuoHaNbHONM ASITETbHOCTH U Pa3BUTUEM HEOOXOIUMBIX YMEHHI; OCO3HAHHBIM BBIOOPOM
U TOCTPOCHHEM WHIUBUIYAIbHOW TPAeKTOpUU OOpa3oBaHUS M >KM3HEHHBIX IJIAHOB C YYETOM JIMYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH.

e  DCTeTHYecKoe BOCINTAHME:

CIIOCOOHOCTBIO K 3MOIIMOHATBHOMY U 3CTETUYECKOMY BOCIPHUSATHIO MAaTEMaTHYECKHUX OOBEKTOB,

3a/1a4, peleHU, pacCyKA€HUH; YMEHHUIO BUIETh MAaTEMaTHYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
e IlleHHOCTM HAYYHOIQ NO3HAHMS:

OpUEHTAIlNe B JIEATEIBHOCTH HA COBPEMEHHYIO CHCTEMY HAy4YHBIX MpEICTaBIEHUN 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS YENOBEKa, MPUPOJIBl U 00IIeCcTBa, TOHUMAaHUEM MAaTeMaTUYeCKOW HayKH Kak
cdepbl UeTOBEUECKOH NeSATETHbHOCTH, ITANIOB €€ Pa3BUTUS
W 3HAYUMOCTH IS Pa3BUTUSA LMBWIM3ALMH;, OBJIAQJCHUEM S3bIKOM MaTEMaTUKU M MaTeMaTUYeCKOU
KyJIbTypOM KakK CpEACTBOM IMO3HAHUs MHUpPA; OBIAJCHUEM MPOCTEUIIMMU HaBbIKAMHU HCCIEAO0BATENIbCKOM
JESITCILHOCTH.

o Ddu3nyeck BOCIMTAHN MHPOBAHME KVJILTVPBI BbA M OMOUMOHAJLHOL
QJaronoyyms:

FOTOBHOCTHIO IPUMEHATh MAaTEMATUYECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEACHUS 310POBOIrO
oOpa3a xu3HU (3J0pOBOE MUTAHKE, COANTAHCUPOBAHHBIN PEXKIM 3aHSATHI U OTABIXA, pETyIsipHas Gu3nuecKas
aKTUBHOCTH); CPOPMHUPOBAHHOCTHIO HABBIKA PE(IICKCHH, TIPU3HAHUEM CBOETO MpaBa Ha OMMOKY U TaKOTO
K€ IIpaBa JAPYyroro 4ejaoBeKa.



° qug,g!g!rnqgglqgg BOCIIMTAHUC

OpHUEHTAIMel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUHN JUIS PELICHHUs 33/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYXKalollled Cpeabl, IUIAHUPOBAHMS IIOCTYNIKOB U OLICHKM HX BO3MOXHBIX IOCIEACTBUU MJIA
OKpYXKAroIllel Cpe/bl; OCO3HAHMEM TJI00AIBHOTO XapakTepa 3KOJOTHYECKUX MpoOieM M ImyTed ux
peuieHusl.

HYHOCTHEI BIATEI IEeYUB " NTAIN q rocs K M3MEHSIOIIMMCH
YCJIOBHAM CONMANLHON U NIPHUPOAHOI CPE/bI:

FOTOBHOCTBKO K JICCTBHUSIM B YCIOBUAX HEONPEACIEHHOCTH, TMOBBILICHUIO YPOBHS CBOEH
KOMITETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO JEATEIIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCSA y APYTUX JIIOAEH,
MpuoOpeTaTh B COBMECTHOM JESITEIIbHOCTA HOBBIC 3HAHUS, HABBIKYA U KOMIIETEHIIUN U3 OTBITA IPYTHX;

HEOOXOMMOCTHIO B (POPMHUPOBAHUU HOBBIX 3HAHWM, B TOM 4HUCiIEe (OPMyTUpOBATH WJEHU, TOHSITHS,
TUNOTe3bl 00 OOBEKTaX W SBICHUSX, B TOM UHCJIE pPAaHEE HE W3BECTHBIX, OCO3HABaTh JEPUIIUTHI
COOCTBEHHBIX 3HAHUM U KOMIIETEHTHOCTEH, TIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO0, BOCIPHHUMATh CTPECCOBYIO CHUTYAIMIO KakK BBI3OB,
TpeOYIOIMH KOHTPMEP, KOPPEKTHPOBATH TPUHUMAEMbIE pEHICHUS W JEHCTBUA, (POPMYIHUPOBATH U
OIIEHUBATh PUCKU U TTOCIIEICTBHS, (JOPMUPOBATH OTIBIT.

Memanpeomemmbwie pe3yibmamut

MetanpeMeTHbIE Pe3yJbTaThl OCBOCHHS TPOTPaMMBI  yueOHOro mpeamera «Maremarnkay
XapaKTEePU3YIOTCSl OBJIAJICHUEM VHUBEPCANbHbIMU HNO3HABAMENbHLIMU OeUCMBUAMU, VHUBEPCAIbHbIMU
KOMMYHUKAMUSHBIMU OeUCMBUAMU U YHUBEPCAIbHBIMU PeCYIAMUSHBIMU 0eUCMBUIMU.

1)  Vuuseepcanvuvie nosnasamenvhvle Oelicmeusi obecneuusaiom — gopmuposanue  6A306bIX
KOCHUMUBHBIX NPOYECco8 00y4arouuxcs (0coeHue mMemooo8 NOHAHUL OKPYHCAoue2o Mupa, npumeHeHue
JI02UYECKUX, UCCIe008ameNbCKUX onepayuil, ymeHui pabomams ¢ ungopmayuei).
bazoppie joruyecKne NCHCTBUA:

v BBIBJIATH W XapaKTEpH30BaTh CYLIECTBEHHBIE NPHU3HAKH MATEMaTHYECKUX OOBEKTOB, IMOHATHIA,
OTHOIIEHUH MEXAy TMOHATUSAMU; (GOPMYIUPOBATH ONpEAeNieHUs TMOHATUN; YCTaHABJIUBATDH
CYIIECTBEHHBIH TNMPU3HAK KJIacCHU(PHUKAIMM, OCHOBAHUS [Uisi OOOOLIECHUS W CpaBHEHHS, KPUTEPUU
MIPOBOJMMOIO aHAJIN3a;

v BOCHpUHUMATH, (OPMYIMPOBATE M  NPEOOPA3OBBIBATH  CYKACHUS:  YTBEPAMTEIbHBIE U
OTpUIaTeNbHbIE, €MHIUYHBIC, YACTHBIE U OOIINE; YCIOBHBIE,

v BBIABJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M NPOTHBOPEYMs B (PaKTax, JaHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHUSIX; NpearaTh KPUTEpUU MJis BBISBICHHUS 3aKOHOMEPHOCTEH W
MPOTUBOPEUHIL;

v\ jenatb BBIBOJBI C KCIOJB30BAHMEM 3aKOHOB JIOTHKH, JCAYKTHBHBIX W  HMHIYKTHBHBIX
YMO3aKITI0UYEeHUH, yMO3aKIIIOUEHUH 10 aHAJIOTHH;

v’ pa30upaTh J0Ka3aTeabCTBA MaTEMATHIECKUX YTBEPKIACHUH (IPSAMBIE U OT TIPOTHBHOTO), IPOBOJIUTH
CaMOCTOSITEIbHO ~ HECJOXHBIE  JIOKa3aTelbCTBa  MaTeMaTuyeckux  (aKkToB,  BBICTPauBaTh
apryMeHTallMl0, TPUBOAWTH TPHUMEpPhl U  KOHTPIPUMEPHI; OOOCHOBBIBATH  COOCTBEHHBIC
paccyXJIeHus;

v BBIOMpaTH CIOCOO pelleHus y4eOHOW 3ajaud (CpaBHHMBATh HECKOJBKO BAapHaHTOB peENIEHHS,
BBIOMpATh HarboJee MOIXOASIINUN ¢ YIETOM CaMOCTOSITEIBHO BBIJICTIEHHBIX KPUTEPUEB).

bazoBpie MCCIeI0BATEALCKIE ICHCTBHSA:

v/ HCIIOJIb30BaTh BOMPOCHI KaK MCCIIEN0BATENBCKUI HHCTPYMEHT T03HAHUS; (OPMYIMPOBATH BOTIPOCHI,
¢bukcupyoIe TpPOTUBOpEUYNE, MpoOIeMy, CaMOCTOSTENILHO YCTaHABIMBATh HMCKOMOE W JIaHHOE,
(dhopMHUPOBATH TUTIOTE3Y, APT'YMEHTUPOBATH CBOIO TIO3UIINIO, MHEHUE;

v IPOBOJIUTH TI0 CaMOCTOSTEIBHO COCTABJIEHHOMY IIIaHY HECIOXKHBIM OKCIIEPUMEHT, HEOOJIBIIOE
UCCIIEIOBAaHUE II0 YCTAaHOBIIEHHWIO OCOOCHHOCTEW MaTeMaTUYeCKOro OOBEKTa, 3aBHUCHMOCTEH
00BEKTOB MEXKIY COOO0H;



v/ caMOCTOSTENBHO  (OPMYJIUPOBAaTh OOOOIIEHUS © BBIBOABI [0 pe3yJbTaraM IPOBEAEHHOTO
HaAOJIOIEHUS], MCCIEOBAHUSA, OLIEHUBATh JOCTOBEPHOCTH IOJIYyYEHHBIX PE3YyIbTAaTOB, BBHIBOJIOB H
0000IIIEeHHI;

v/ IPOTHO3MPOBATH BO3MOXKHOE pa3sBHTHE MPOIECCA, a TAKXKE BBIIBUTATH IPEAMNOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBUSIX.

PatGora c un MAIMEI:

v/ BBIABIIATH HEJOCTATOYHOCTH M M30BITOYHOCTH HH(POPMAIINH, JAHHBIX, HEOOXOAUMBIX JUISl PEIIEHUS
3a/1a4y;

v/ BBIOMpATh, aHAINU3UPOBATH, CHCTEMATH3UPOBATh M WHTEPIPETUPOBATE WHOOPMAIIMIO PA3IMYHBIX
BUJIOB U ()OPM IPECTABICHHUS;

v' BEIOMpaTh (HOpMy HpecTaBiIeHusT HHGOPMAMKM U WILTIOCTPUPOBATH PEllaeMble 3aa9i CXeMaMH,
ayarpaMmmamu, HHOHM rpagukoil 1 uX KOMOMHAIUSAMU;

v/ OLICHMBATh HAAEKHOCT HMH(POPMAIMK [0  KPUTEPHSAM, MPEJIOKEHHBIM — yIUTEIEM  WIH
c(OpPMYIUPOBAHHBIM CAMOCTOSITEILHO.

2) Yuueepcanvhvle KOMMYHUKAMUGHBIE OelicmEusi 00eCneyusaom chopmuposanHOCmsb COYUATbHbIX
HABLIKO8 00VYAIOUUXCSL.
HueE:

v BOCHPUHUMATH ¥ (DOPMYIHPOBATH CYKIEHHSA B COOTBETCTBHH C YCJIOBHSIMH W LEISAMH OOLIECHHS;
SICHO, TOYHO, TPAMOTHO BBIpa)kaThb CBOIO TOUKY 3PEHHUS B YCTHBIX M IMUCHbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHHUSI 110 XOTy PEIIeHUs 3a/1a4l, KOMMEHTUPOBAThH MOJy4YE€HHBIH pE3ybTarT;

v\ B Xoze 00CYXIEHHUS 3a1aBaTh BOIPOCKHI 10 CYLIECTBY 00CYXKIAEMOM TeMbI, IPOOIEMBI, PEIAeMOi
3aJlauM, BBICKA3bIBATh WJIEH, HAllCJICHHbIE Ha TMOUCK PEIIECHHUs; COMOCTaBJISATh CBOU CYKICHHS C
CYXJEHUSIMM [JPYTrUX Y4YaCTHHUKOB JAMAloOra, OOHApYyXHBaTh pasiMyMe U CXOJCTBO IO3UIMI; B
KOppeKTHOH opme (GopMyIHpoBaTh pa3HOITIACHs, CBOU BO3PAKECHUS;

v/ [pEeNCTaBIATh  Pe3yJbTaThl  PEHICHWsS — 3ajaud, OKCIIEPHUMEHTA, HCCICHOBAHMS,  IPOCKTa;
CaMOCTOSATEJIBHO BbIOMpPATh (OPMAT BBICTYIUICHHS C Y4E€TOM 3a/ad IpPEe3eHTalMd U 0COOEHHOCTEN
ayJUTOPHUU.

COTPYIHNYCCTRO:

v/ [IOHMMATh M WCIOJb30BaTh IPEMMYLIECTBA KOMAHIHON W MHIMBUIYAIbHOM PabOThI MPH PEIICHUH
y4eOHbIX MaTeMAaTUYECKUX 3aJay; IPUHUMATh LeJdb COBMECTHOH MAEATeNbHOCTH, IUIAHUPOBATh
OpraHu3allMl0 COBMECTHOM pPabOThl, pacmnpenensTb Buibl padoT, AOroBapuBaThcs, OOCYKIATh
Ipolece U pe3yiabTaT padoTel; 000011aTh MHEHNS HECKOJIBKHX JIFOJEH;

v/ y4acTBOBaTh B IPYIIOBLIX PopMax paboTsl (0OCYkKIeHHs, OOMEH MHEHHSAMH, MO3TOBBIC IITYPMbI 1
1p.); BBIMOJHATH CBOIO YacThb pabOThl MU KOOPAMHHMPOBATH CBOU JAEHCTBHS C JAPYTUMH UJICHAMHU
KOMaH/ipl; OLIEHMBAaTh KauyecTBO CBOEro BKIaJa B OOMUH MHPOAYKT IO KPUTEPHUSM,
c(OpMyYJIMPOBAHHBIM Y4aCTHUKAMH B3aUMOJEHCTBHSL.

3) YVuusepcanvnvie pezynamuesnsie oeiicmsusi 06ecneyusarom Gopmuposanue cCMulClo8blX YCMAHOBOK

U HCUSHEHHBIX HABbIKOG TUYHOCU.
CavMoopranu3aums:

v/ CaMOCTOSITETbHO COCTABIIATH IUJIaH, aTOPUTM PEIICHUs 3a1auu (MM ero 4acTh), BRIOMPATh COCO0
peleHust ¢ y4éToM HMEIOIIUXCS PECYpCOB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBaTh W
KOPPEKTHPOBATh BApUAHTHI PEIICHUH ¢ y4ETOM HOBOM MH(pOpMAaLIUH.

CaMOKOHTDOIR:

v/ BlasieTh  Cmocob0aMu  CaMOMPOBEPKH, CAMOKOHTpPOJS —Mpollecca U pe3yibTata  pelieHHs
MaTeMaTH4eCcKOH 3a/1auu;

v’ TpeBUETh TPYAHOCTH, KOTOPHIE MOTYT BO3HHKHYTh MPH PEHICHUH 3aa491, BHOCUTH KOPPEKTHUBHI B
JeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSTENBCTB, HAlIEHHBIX OIIMOOK, BBISABJICHHBIX TPYAHOCTEH;

v/ OLICHMBATh COOTBETCTBUE PE3YNbTATA JEATEILHOCTH MOCTABICHHOW IIEH U YCIOBHAM, OOBSCHSTH
OPUYUHBI  JIOCTH)KEHUS MM  HEAOCTIKEHMs IIeNId, HaXOAWTh OIIMOKY, JaBaThb OLEHKY
PUOOPETEHHOMY OIIBITY.



Ilpeomemmuwie pezynomamot

[IpenMeTHBIC pe3yabTATEl OCBOCHUS pabOYeil MPOrpaMMbl IO MAaTEMATHKE MPEACTABIICHBI [0 T'0/1aM
o0y4eHus B CIEIYIOMIMX pa3zenax MporpaMMbl B paMKaX OTJEIbHBIX KYPCOB: B
5—6 kmaccax — Kypca «Maremaruka», B 7—9 Kimaccax — KypcoB «Anredpay, «leomerpus»,
«BeposITHOCTB U CTAaTHCTUKAY.

«MartemaTtuka» 5—6 KJjacchl
1.Ilesiu u3y4yeHus y4eOHOro Kypca

[TpropuTerHbIMH LIENsIME 00YUEHHs MaTeMaThke B 5—6 kiaccax sSBISIOTCS:

v nponoikeHre (OPMHUPOBAHUS OCHOBHBIX MATEMATHYECKUX MOHATHN (YKCIIO, BEIMYMHA, I€OMETPUYECKas
¢urypa), obecreyMBaIOIIMX TPEEMCTBEHHOCTh M TEPCIEKTUBHOCTh MAaTeMaTHYecKoro oOpa3oBaHUSA
00y4aroIIMuXCs;

v pa3BUTHE MHTEIUIEKTYalbHBIX M TBOPYECKHX CIOCOOHOCTEH OOYyYaroIMXCs, MO3HABATENLHONM AKTHBHOCTH,
HCCIIEIOBATENbCKUX YMEHUM, HHTEpECca K U3yUEHHUIO0 MAaTEMAaTHKH;

v\ nozaseneHre OOy4arOIIMXCS HA JOCTYIIHOM JUI HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3M MATEMATHKH U
OKPYXKAIOIIEro MUpa;

v (opmupoBanue (YHKIMOHAILHOW MATEMATHYECKOM IPAMOTHOCTH: YMEHHUS paclo3HaBaTh MaTEMAaTHYECKHE
OOBEKTHl B pEaNbHBIX JKU3HEHHBIX CHUTYAIMsIX, MPUMEHATh OCBOEHHBIE YMEHHUS Ui PEIIeHHsS MPaKTUKO-
OpPMEHTHPOBAHHBIX 3a/1a4, WHTEPIPETUPOBATH MOIYUYCHHBIE PE3YNIbTAaThl M OIEHWBATh MX HA COOTBETCTBHUE
MPaKTUYECKON CUTYAIUU.

OCHOBHBIC JIMHUH COJCPKaHUS Kypca MaTeMaTHKH B 5—6 Kiaccax — apu(MeTHuecKas U TeoMeTpUIecKas,
KOTOpBIE€ Pa3BHBAIOTCA MapaJUIENbHO, KaXKIas B COOTBETCTBHH C COOCTBEHHOW JIOTMKOH, W OAHAKO, HE HE3aBUCHMO
OJlHa OT APYTOW, a B TECHOM KOHTAKTe W B3aMMOACHUCTBHUH. Takke B Kypce MPOUCXOIUT 3HAKOMCTBO C dJIEMEHTaMHU
anreOpsl U ONTUCATEIHHON CTATUCTHKH.

Nzydenne apudmMeTnaeckoro Mareprana HAYMHAETCS CO CHCTEMATH3AINH U PAa3BUTHS 3HAHUH O HATYpaJbHBIX
YHuclaxX, TONydYeHHBIX B HaYambHOM mmiKoje. [Ipm 3TOM COBEpIIEHCTBOBAHWE BBIYMCIUTENFHOW TEXHHUKH W
(hopMupOBaHNE HOBBIX TEOPETHUECKUX 3HAHUN COYETAETCS] C PAa3BUTHEM BBIYMCIHUTEIBHON KYyIbTYphl, B YACTHOCTH C
o0y4eHreM MPOCTEHIMM MpUEMaM TPUKHUIKA U OIEHKH PE3yJbTaTOB BBIUMCIECHUH. M3ydeHne HaTypaJbHBIX YHCEI
MpOoAOIDKaeTcs B 6 KiTacce 3HAKOMCTBOM C HAYaIIbHBIMU TOHSATHSIMHA TEOPHH JETUMOCTH.

Hpyroit KpymHBIH OIOK B comepkKaHWW apu(MeTHYecKod IWMHUM — 3To Apobu. Hagano wusyuenus
OOBIKHOBEHHBIX W JECATUYHBIX Ipo0ell OTHeCeHO K 5 Kiaccy. OTO TEpBBI ATall B OCBOGHWUHW JApOOEH, Koraa
MPOUCXOANUT 3HAKOMCTBO C OCHOBHBIMH HJESIMH, IMOHSATUSMH TeMBL. [Ipn 3ToM paccMoTpeHre 0OBIKHOBEHHBIX Apo0eit
B TIOTHOM O0BEME MPEAIIEeCTBYeT HM3YYEHHIO NECATHYHBIX ApoOel, 9To Iernecoo0pa3HO ¢ TOYKU 3PEHUS JOTHKH
W3JIOKEHUSI YWCIIOBOM JIMHUM, KOTJa IpaBWia ACHCTBHHA C JECATUYHBIMH APOOSMH MOKHO OOOCHOBATH YiKe
W3BECTHBIMH QJITOPUTMAMU BBIIONHEHHUS JEUCTBHH C OOBIKHOBEHHBIMH JpPOOSIMH. 3HAKOMCTBO C AECSTHYHBIMH
ApOOSMHU PACIIMPHUT BOSMOXKHOCTH JUTS TIOHUMaHHs OOyYalOIMMHKCS MPUKIAJIHOTO MPUMEHEHHsS HOBOW 3aIiCH MPU
M3y4YECHHH JIPYTUX MPEIAMETOB U IPH MPAKTHYECKOM HCIonb30BaHMU. K 6 Kilaccy OTHECEH BTOPOW 3Tal B M3y4eHUH
ApoOeii, rie MPOMCXOAUT COBEPIICHCTBOBAHNE HABBHIKOB CPABHEHMS W IPeoOpa3oBaHHs IpOOEi, OCBOCHHE HOBBIX
BBIYHMCIIUTENBHBIX ~QITOPUTMOB, OTTQYMBAHWE TEXHUKH BBIYMCICHWH, B TOM 4YHCJIE 3HAYSHUH BBIPAKECHHI,
Co/iep)KalX U OOBIKHOBEHHBIC, U JIECITUYHBIEC IPOOH, YCTAHOBJIEHHE CBSA3CH MEXTy HUMHU, PACCMOTPEHHE NPHEMOB
petenus 3aaa4 Ha 1podu. B Havase 6 ki1acca NpOMCXOIUT 3HAKOMCTBO C ITOHSATHEM IIPOLIEHTA.

OCcoOEHHOCTRIO HU3YUCHUSA TIOJOXUTCIBHBIX W OTPHULATCIIBHBIX YHCCII ABJIACTCA TO, YTO OHU TAKKC MOIYT
paccMaTpuBaTbCAd B HECKOJIBKO 3TAaIlOB. B 6 kimacce B Hauazie HU3YyUCHHA TCMbI «ITonoxurenbHbIC B OTpULATCIIbHBIC
qHrcCiaa» BBIACIIACTCA IIoATEMA <(I_ICJ'IBIC qucia», B paMKax KOTOpOﬁ 3HAKOMCTBO C OTpHULATCIbHBIMU YHUCIIAMH H
}.IeﬁCTBPIHMH C MOJIOKUTCIIbHBIMU U OTPULATCIIbHBIMU YHUCIaMH IMPOUCXOAUT HAa OCHOBC COACPIKATCIBHOI'O MOAXOAA.
DTO IO3BOJISAET Ha AOCTYITHOM YPOBHC IO3HAKOMUTL YyYalIUXCA MPAKTHYCCKU CO BCEMU OCHOBHLIMHU IMOHATUAMU
TEMbI, B TOM YUCJIC U C IpaBUJIaMU 3HAKOB IIPH BBIITOJIHCHU U apI/I(I)MCTI/I‘{eCKI/IX ,I[Cf/iCTBPIﬁ. I/I3yquHe palOHAJIbHBIX



quCcel Ha ATOM HE 3aKOHUYHUTCS, a OyJeT MPOLOIKEHO B Kypce anredpsl 7 Kjlacca, YTO CTAHET CIEAYIOLIMM IPOXO0J0M
BCEX NPUHIMIIMAIBHBIX BOMPOCOB, TEM CaMbIM pa3fieleHHe TPYyIHOCTeW oOieryaer BOCTIPHITHE MaTepuana, a
pacmpeneneHre BO BpeMEHU CIOCOOCTBYET MPOYHOCTH MPUOOPETAEMBIX HABBIKOB.

IIpr oOy4eHHH pEIIEHWIO TEKCTOBBIX 3a7ad B 5—6 Kiaccax HCHONB3YIOTCA apu(MeTHyeckue MpUEMBI
pemenus. TekcToBble 3amaud, pelaeMble TMPH OTpabOTKE BBIYMCIWTEIBHBIX HABHIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCA 3a/Jaud CICAYIOIIMX BHIOB: 3aJayd Ha JBH)KEHHE, Ha YacTH, Ha IIOKYIKH, Ha paboTy
MPOU3BOAUTCIIBHOCTh, Ha MNPOLECHTLI, Ha OTHOMICHHA W IPOIOPIHH. KpOMC TOrO, OGY‘IaIOHII/ICCH 3HAKOMATCA C
npuéMaMu pelieHus 3a1a4 nepedopoM BOSMOXKHBIX BApUAHTOB, yuaTcs paboTaTh ¢ HHGOpPMaIUel, PeACTaBICHHON B
(hopMe TaOJIUIL WK AUATPAMM.

B paboueii nporpamme mpeaycMOTpeHo (HOpMHpOBaHHUE MPOMNEIESBTHYECKAX aTeOpandecKuX MpPEICTaBICHHMH.
bykBa Kak CHMMBOJI HEKOTOPOrO YHCJIA B 3aBUCHMOCTH OT MAaTEMaTUYECKOIO KOHTEKCTAa BBOIUTCS ITOCTEIIEHHO.
BykBeHHass cMMBOJIMKA IIUPOKO MCIIONB3YETCS MPEXKAE BCEro Ul 3alUCH OOLIUX YTBEPXKICHHM U TPEIIOKEHHH,
(dhopMyIl, B YaCTHOCTH JIJIsl BBIYMCIICHHS TEOMETPUIECKUX BEINYHH, B KAUECTBE «3aMECTHTENS» YHCTIa.

B kypce «Marematukn» 5—6 kimaccoB mpeicTaBiieHa HArJsHAS TEOMETPHs, HANpaBICHHAS Ha pPa3BUTHE
00pa3zHOr0 MBIIUICHHS], TPOCTPAHCTBEHHOTO BOOOpaKEHHsI, HM300pa3UTENbHBIX YMEHHH. OTO BaKHBIM dTam B
M3Y4eHUN TE€OMETPHH, KOTOPBIA OCYIIECTBISETCS HA HArJIJHO-TIPAKTHUYECKOM YpPOBHE, OMMpAeTcs Ha HarJsgHO-
oOpa3Hoe MbInuieHHe oOydatonwxcs. bompmias pomb  OTBOAWTCS TMPAKTHYECKOW — JEITENBHOCTH,  OIBITY,
IKCIIEPUMEHTY, MojenupoBanuio. OOydaronMecs 3HAKOMSITCS C I'€OMETPUYECKUMHU (UIypaMH Ha IJIOCKOCTH U B
MIPOCTPAHCTBE, C WX MPOCTEHINMHU KOH(PUTYpalUsAMH, ydaTcs M300pakaTh MX Ha HETMHOBAHHOW W KJIETYATOH
Oymare, pacCMaTpHBAIOT WX IPOCTEHUINNE CBOWCTBA. B mporecce wW3ydeHUs HATMSTHOW TEOMETPHH 3HAHHUS,
MOJTy4eHHbIE 00YJArOIMMUCS B Ha4aJbHOH IITKOJIE, CHCTEMATHU3UPYIOTCS M PACIIHPSIOTCS.

2. MecTo y4eOHOro Kypca B yueOHOM IJIaHe

CormacHo yueOHOMY TUTaHYy B 5—6 Kjaccax M3ydaercs MHTETPHUPOBAHHEBIN mpeaMer «MareMaTHKay, KOTOPBIMA
BKITIOYAeT apu(METUUCCKUI MaTepuan U HATJISIHYIO T€OMETPHUIO, a TaKXKe MPOIEIEBTUIECKAE CBEICHUS U3 alureOpsl,
3JIEMEHTHI JIOTUKH 1 Havajia OMCATEIbHON CTATUCTHUKHL.

CornacHo yueOHOMY IUTaHYy Ha H3y4deHue y4eOHoro Kypca «MaTemaTrnka» OTBOIUTCS:

v B5Kmacce 5 yueOHBIX 4acoB B HeENMO, Beero 170 yaeOHBIX 4acoB;
v" 56 knacce 5 y4eOHBIX YacOB B Hellemto, Bcero 170 y4eOHBIX 4acoB.

3. Conep:xanme yueoHoro kypcea ""Maremaruka"



5 Knacc

Ham H H
Harypanbnoe uncno. Psn natypansabix uncen. Yucino 0. M300pakeHne HaTypalbHBIX YHCET TOUKaMHU

Ha KOOpAMHATHOU (YrciioBOM) npsiMoid. [lo3uninonnas cucrema cuucieHus. PuMckas Hymepanus Kak
MpUMep HEMO3UIIMOHHOM CUCTEeMbI cUMCIIeHus. [lecsiTnunas cucteMa cuucienus. CpaBHEHHE HATypaIbHbIX
qucell, CPaBHCHHE HATYpaIbHBIX uncen ¢ HynéM. CriocoOsl cpaBHeHMs. OKpPYIIICHHE HATYPaTbHBIX YHCEI.
CrnoxxeHue HaTypaJIbHBIX YHUCEIT; CBOMCTBO HYJIA MPH CIOKEHUU. BelunTanue kKak aecTBue, oOpaTHoe
CJIOXEHHUIO.

YMHOXEHNEe HATypalbHbIX YMCENT; CBOMCTBA HYJIS U €UHUILIBI IPYU YMHOKEHHUH. [[eneHune kak
neicTBue, oopatHoe yMHOXKeHH0. KOMIIOHEHTHI IeCTBUH, CBsA3h Mex 1y HUMH. [IpoBepka pesynbrata
apudmernyeckoro nercteus. [lepeMecTuTenbHOE U COUETATEHHOE CBOMCTBA (3aKOHBI) CJIOKEHUS U
YMHOXEHUS, pacpeIeTUTeIbHOE CBOMCTBO (3aKOH) yMHOKeHUsI. Vcnonp3oBanue OykB Jjisi 0003HaUEHUS
HEU3BECTHOTO KOMIIOHEHTA U 3aliCH CBOMCTB apu(PMETHUECKUX NeUCTBHM. JlenmuTenu u KpaTHbIe YUCIa,
paznoxxeHue Ha MHOXUTeNU. [IpocThie n coctaBHbIe uncia. [Ipu3naku genmumoctr Ha 2, 5, 10, 3, 9. llenenue
¢ octatkoM. CTeTneHb C HaTypaJbHbIM TOKa3aTesieM. 3aluch YKCIia B BUJIE CYMMBI Pa3psAHBIX CIaraeMbIX.

UucnoBoe BbIpakeHUE. Beruncienre 3Ha4eHUid YMCI0BBIX BRIPAKEHUH; TOPSAJOK BBITIOTHEHHUS
JEUCTBUU.

Hcnons3oBanue mpy BEIYUCICHUSIX IEPEMECTUTEIHHOTO U COYETATEIIHHOTO CBONCTB (3aKOHOB)
CJIOKEHUS 1 YMHOXEHUS, PaCIPEICTUTETHHOTO CBOMCTBA YMHOKEHHUSL.

dpoou

[IpencraBnenue o 1poOu kak criocode 3anucu 4acTu BelnunHbl. OObIKHOBEHHBIE Apoou. [IpaBuibHbIE
U HempaBUJIbHBIE qpoou. CMelanHast 1po0b; MpeCcTaBlIeHuEe CMEIIaHHOM IpoOU B BHJI€ HEMPAaBUILHOM
JIpoOu 1 BBIJICIICHUE 1IEJION YacTH YKCIIa U3 HEMPaBWIbHOU qpoou. M300pakenne npodeit Toukamu Ha
yucinoBoi npssMoi. OcHoBHOE CBOMCTBO podu. Cokpamienue apooeit. [IpuBeaenune npodbu kK HOBOMY
3HameHatento. CpaBHeHHe poOeii. CrioskeHre W BRIYUTaHue Apo0eii. YMHOKEHHE U JeNIeHne Tpo0eit;
B3aMMHO-00paTHbIe ApoOu. HaxoxaeHue yacTu 1eaoro U HeNoro Mo ero yactu. JlecaTnyHast 3anuch
npo6eit. [IpeacraBnenne necaTHaHON APpoOH B BUJE OOBIKHOBEHHOU. 11300pakeHne necaTHIHBIX ApoOeit
TOYKaMH Ha YUCJIOBOM MpsiMoii. CpaBHEHHE JIECATUYHBIX Apo0ei. ApudMeTndecKrue IeHCTBUS C
NeCSITUYHBIMU 1po0siMu. OKpyTrieHne IeCITHUHBIX Ipo0eii.

Pewenue mexemosuix 3a0ay

Pemenne TekcTOBBIX 3a71au apupMeTHUecKUM criocoooM. Perienne goruueckux 3aaay. Pemienue
3a/1a4 repebopoM Bcex BO3MOXKHBIX BapuaHTOB. Mcrosib30BaHNe U pelIeHnH 3a1ayu TaOIUI] U CXEeM.
Peurenue 3anau, coaepkaiyx 3aBUCUMOCTH, CBS3bIBAIOIINE BETMUMHBI: CKOPOCTb, BPEMSI, PACCTOSTHUE;
1[eHa, KOJIMYECTBO, CTOMMOCTb. EMHUIIBI U3MepeHus: MacChl, 00bEMa, 1IEHBI; PACCTOSHUS, BPEMEHH,
CKOPOCTH.

CBsi3p MEX Y €IMHUIIAMH U3MEPEHUSI KOXKION BEeIMYMHBL. PellieHne 0CHOBHBIX 3a/1a4 Ha IPOOH.
[IpencraBieHue JaHHBIX B BUJIE TAOIUII, CTOIOUATHIX TUATPAMM.

Hacnaonaa ccomempun

Harnsanasie npencraBieHus o Gurypax Ha mioCKOCTH: TOUYKa, MpsAMas, OTPE30K, JIyd, yrodl, JJoMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpYT. YTOJI. IIpsMOi1, OCTpBIi, TyIIOW U pa3BEPHYTHIN yriibl. JlInMHa oTpesKa,
METPUYECKUE €TUHULIbI IJUHBI. J[TMHA JIOMaHOH, IEpUMETP MHOTOYroJlbHUKA. V3MepeHne u nocTpoeHue
YTJI0B C MMOMOIIBIO TpaHcnopTupa. Harnsagaslie npeacraBneHus o purypax Ha INIOCKOCTH: MHOTOYTOJIbHUK;
MPSIMOYTOJIBHUK, KBaJpaT; TPEYroJbHUK, O paBeHCTBe (uryp. M3o0paxkenue Guryp, B TOM 4uclie Ha
kieryaroit Oymare. [Toctpoenne koHpUrypanuii U3 4acTei MpsiMoil, OKPY>KHOCTH Ha HEJTMHOBaHHOM 1
KieTdaroit oymare. Mcrnonp3oBaHue CBOWCTB CTOPOH U YTIIOB MPSIMOYTOJIbHUKA, KBajapaTa. [1nomanp
MPSIMOYTOJIbHUKA M MHOTOYT'OJIbHUKOB, COCTABIICHHBIX U3 MPSMOYTOJIHLHUKOB, B TOM Uucie Quryp,
M300paxEHHBIX HA KIIeT4aToi Oymare. EnuHUIBI u3MepeHus Tioma . Harnsaaeie npeacTaBaeHus o
MIPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOIBHBIN Mapaienenure, Ky0, MHOrorpaHHUKH. V300paxeHre
MPOCTEHIINX MHOTOTPaHHUKOB. Pa3BépTku kyba u napamienenunena. Co3ganue Mojeleid MHOTOTpaHHUKOB
(3 Oymaru, mpoBOJIOKH, TUIACTHIIMHA U Ap.). O0BbEM MPSAMOYTOIBHOTO Mapauienenuneaa, kyoa. Eauauib
u3MepeHus o0bEMa.



6 Knacc

Hamypanonoie yucia

Apudpmernueckue 1eHCTBUS ¢ MHOTO3HAYHBIMHU HATYPaJbHBIMU YHCIaMU. YHCIOBBIE BEIPAXKECHHUS,
MOPSIIOK IEHCTBUI, UCHOIb30BaHUE CKOOOK. Vcronb30BaHue NpU BBIYMCICHUSX IEPEMECTUTENBHOIO U
COUETATENILHOTO CBOMCTB CJIOKEHUS U YMHOXKEHUS, PaCpPEIeIUTEIbHOIO CBOMICTBA YMHOKEHUS.
OxpyriieHHe HaTypaJlbHbIX YUCEIL.

Jlenutenu u KpaTHbIC YKCIIA; HAMOOIBIIHMI OOIIMI JETUTENIb U HAMMEHBIIIEe 00111ee KpaTHOE.
JlenuMoCTb CyMMBI U pou3BeeHUs. JleIeHue C OCTaTKOM.

Apodu

OObIKHOBEHHAs AP0Ob, OCHOBHOE CBOMCTBO Jp0o0H, cokpalieHue apodeii. CpaBHeHHE U
yrnopsijounBanue apo0eil. Pemenue 3a1ay Ha HAXOXKAEHUE YaCTH OT LIEJIOTO U IEJIOTO 10 €ro 4acTu.
JpoOHoe uncno kak pe3ynbrart aenenus. [IpencraBienue necatuaHoi 1poodu B Bue 0OBIKHOBEHHOM TpoOu
1 BO3MO>KHOCTb MPECTaBIE€HUS OOBIKHOBEHHOH Ipo0H B BUAE JecITUUHON. JlecsiTuuHble 1podu u
MeTpHuueckas cuctema Mep. ApupmMeTnieckue IeiCTBUS U YUCIOBbIE BBIPAXKEHUSI ¢ OOBIKHOBEHHBIMU U
JECSITUYHBIMU JIPOOSIMHU.

OtHomenue. [lenenre B nanHOM oTHouIeHUH. Macmitad, nponopuus. [Ipumenenre nponopiuii npu
pemienuu 3ana4. [lonstue nporeHTa. Borurcienue npoieHTa oT BeIUWYNHBI U BETUYUHBI 110 €€ IPOLEHTY.
BripaxkeHue mpoueHToB AecATUYHBIMU Ipo0siMu. Penienue 3a1au Ha IpoleHTHl. BbipaxkeHne oTHOLEeHUs
BEJIMYMH B ITPOLIEHTAX.

Lonoxcumenbnble U OMPUUAN CILHbIC YUCLA

[TonoxurenpHble U OTpULIaTENbHBIE YKcia. Llensie yrcna. Moaynb yucna, reomeTpuyecKkas
WHTEpIpeTanus Moy sl uncia. M3o0paxeHne unces Ha KOOPAMHATHON MPAMON. UHCIOBBIE MPOMEKYTKH.

CpaBHenue yncen. ApupmMeTHuecKre I1eHCTBUS C OJOKUTENbHBIMU U OTPULIATEIbHBIMU

YUCIIAMM.

[IpsimoyronbHas crucTeMa KOOpIuHAT Ha IiockocTi. KoopauHaTsl TOUKM Ha MIIOCKOCTH, adciucca u
opauHara. [loctpoenune Touek u puryp Ha KOOPAMHATHON TIJIOCKOCTH.

bykeennvie gvipasicenus

[IpumeHeHnne OyKB IS 3alMMCH MAaTEMAaTHYECKUX BBIpAXKEHUN U TIpeniokeHunil. CBoCTBa
apudmernyeckux neicTBuil. bykBeHHbIE BbIpaXKE€HHs U YMCIIOBBIE [T0ICTAHOBKU. byKBEHHbIE PaBEeHCTBA,
HaX0K/IEHNUE HEM3BECTHOIO KOMIOHEHTa. DopMyIbl; GOopMyIIbl HEpUMETpPa U MIIOMIAIN IPSIMOYTOJIbHUKA,
KBajpata, 00bE€Ma napasuiesenurnena u Kyoa.

Pewenue mexcmosuix 3a0ay

Pemenue TekcToBBIX 33124 apudmMeTnyeckuM crocoOom. Perienune norundyeckux 3agad. Pemenue
3a/1a4 epebopoM BCeX BO3MOKHBIX BAPHAHTOB.

Pewrenue 3aaau, copepkammx 3aBUCUMOCTH, CBSI3bIBAIOIINX BEJIMYUHBL: CKOPOCTh, BpEMS,
paccTosiHue; 1IeHa, KOJMYeCTBO, CTOMMOCTD; TPOU3BOIUTEIILHOCTD, BpeMsl, 00bEM paboThl. EnuHUIIbI
MU3MEPEHHUS: MACChl, CTOMMOCTH; PACCTOSIHHSL, BpPEMEHH, CKOPOCTU. CBsI3b MEX 1y €AMHUIIAMU U3MEPEHUS
Ka)XJI0M BEJTUYMHBI.

Pemenune 3ana4, CBA3aHHBIX C OTHOUIEHUEM, IIPONIOPLIMOHAIIBHOCTBIO BEINYMH, IPOLIEHTAMY;
peleHre OCHOBHBIX 3aJjay Ha JPOOU U MPOLIEHTHI.

OneHka 1 NpuKuAKa, OKpYIJIeHHE Pe3yibTaTa.

CocraBienue OyKBEeHHBIX BBIpOKEHHI MO YCIIOBUIO 3a/1au. [IpecTaBienne JaHHBIX € TOMOIIBIO
Tabmui u auarpaMm. Cton0varele AUarpaMMbl: YTeHHE U OCTpoeHHe. UTeHne KpyroBbIX AUarpamMm.

Hacnaonaa ceomempusn

Harnsaneie npenctaBieHus o Gpurypax Ha IiIOCKOCTH: TOYKA, IpsMasi, OTPE30K, JIyd, yroJi, JoMaHasl,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY>KHOCTb, Kpyr. B3aumMHOe pacnonoxeHue IByx
IPSIMBIX Ha IJIOCKOCTH, MapaJlJIeNIbHbIE NPSMBIE, IEPIICHIUKYISAPHbIE IpsIMble. FI3MepeHne paccTOsHUI:
MEXAY ABYMs TOYKaMH, OT TOUKHU J0 NPSIMON; AJIMHA MapuIpyTa Ha KBaJpaTHOMN CETKeE.

N3mepeHne 1 OCTPOEHUE YIJIOB C TOMOIIBIO TPAaHCIIOPTHPA. BUJIbI TPEYrONIBHUKOB: OCTPOYTOJIbHBIN,
NPSIMOYTOJIbHBIH, TYNOYTOJIbHBIN; paBHOOEPEHHBIH, pAaBHOCTOPOHHHUN. UeThIpEXYTroNbHUK, TPUMEPHI
YEeTBIPEXYTOJILHUKOB. IIpsIMOYTrOJIBHUK, KBapaT: UCIIOIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JUArOHAJIEH.



N300pakenue reoMmeTpuieckux (puryp Ha HETMHOBAaHHON OyMmare ¢ MCIOJIb30BaHUEM LUPKYJIS, JIMHEHKH,
yroyibHHMKa, TpaHcnoptupa. [loctpoenus Ha kieryaroil Oymare.

[lepumetp muHOrOyrospHuKa. [lonarue miomann GuUrypsl; eAMHUIBI U3MEPEHHS TIOLIA/IH.
[Tpubnmxénnoe n3MepeHue mwiomaan Guryp, B ToM 4rcie Ha KBaapaTHoi cetke. [Ipubmmkénnoe
U3MEpEHUE JUTMHBI OKPYKHOCTH, IJIOLIAAN Kpyra.

CuMMeTpus: LIeHTpallbHasl, OCEBasl U 3epKajibHasi CUMMeTpuu. [locTpoeHre cuMMETpUUYHBIX QUTYP.
Harnsagnele npeacraBiaeHus 0 MPOCTPAHCTBEHHBIX (UIypax: Mapajuiesienunesn, Kyo, npusma,
MpaMuia, KOHyC, IWIHHID, map u chepa. M3o0pakenne npocTpaHCTBeHHBIX Guryp. [IpumMeps! pa3BépTok
MHOTOTPaHHHUKOB, IMIMHIpa H KoHyca. Co3maHwe MOJeNeill NpOoCTpaHCTBEHHBIX ¢uryp (u3 Oymarw,
IIPOBOJIOKH, IacTUinHa U Ap.). [lonstne 06béMa; enunHuLbl usmepenus oobéma. O0BEM NPSAMOYTOIBHOTO

napajuiefnenumnesaa, Kyoa.

4. TlnaHupyeMble MpeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUsI padoyeil mporpaMMbl Kypca
«Marematuka» 5 — 6 kji1ace

S Knacc
OcBoenue yueOHOTO Kypca «MatemaTtrnka» B 6 Kj1acc OCHOBHOH IITKOJIBI JIOJDKHO 00ECTICUHBATh
AOCTHMIKCHUEC CICAYIOMUX NPEIMETHBIX O6paSOBaTe.]'H)HBIX PE3YIbTATOB!:
Yuc1a 1 BLIYUCIEHUSA
v' TIoHUMATh U TIPaBHJIBHO YIIOTPEOIISATH TEPMHHBI, CBSI3aHHbIE C HATYPAIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH 1 ACCATUYHBIMU )IpO65[MI/I.
v CpaBHHBATh U YIIOPAI0YNBATH HATYPAIBHBIE YUCIIa, CPABHUBATE B IIPOCTEHIIINX CIydasx
O0OBIKHOBEHHBIE IPOOH, TECATHYHBIE APOOH.
v" COOTHOCHTH TOYKY Ha KOOPIMHATHOM (YUCIOBOM) IPSIMOM C COOTBETCTBYIOIUM €M YUCIOM U
n300pakaTh HATYpaJIbHBIC YMCIIA TOYKAMH Ha KOOPJIMHATHOM (YHCIIOBO) MPSMOM.
v BBINOJHATE apupMETHUECKHE IEHCTBHS C HATYPAIbLHBIMU YUCIaMH, C OOBIKHOBEHHBIMH
IpOOsIMU B MPOCTEUIINX CITydasiX.
V' BBINOJHATE IPOBEPKY, IPUKUJIKY PE3YJILTATA BHIUMCIICHHH.
v OKpYIJIATH HATYpaJIbHBIE YHCIIA.
Pelnenne TeKcTOBLIX 3224
v’ PeliaTh TEKCTOBBIE 3a1a4l apU(PMETHYECKUM CIIOCOOOM U C TIOMOIIBIO OPraHM30BaHHOIO
KOHEYHOT0 nepedopa BceX BO3MOKHBIX BAPHUAHTOB.
v’ Pemarb 3a/1a4u, COJIEPKALINE 3aBUCUMOCTH, CBA3bIBAIOIINE BEMYMHBL: CKOPOCTh, BPEMS,
paccTosiHue; 1ieHa, KOJIMYeCTBO, CTOMMOCTb.
Hcnonb30BaTh KpaTKueE 3aKuCH, CXeMbl, Ta0IHIIbI, 0003HAUYEHUS TIPU PEIICHUH 3a]1ay.
[Tonb30BaTHCS OCHOBHBIMU €IUHHUIIAMH U3MEPEHHUS: IIEHBI, MACCHI; PACCTOSIHUSI, BPEMEHU,
CKOPOCTH; BBIpAXXaTh OJHU €MHHUIIBI BEJIU- YHHBI Yepe3 IpyTue.
v’ U3Biiekarhb, aHATM3UPOBATH, OLICHUBATH HH()OPMAIIHIO, TIPEICTABICHHYIO B Ta0JIHIIE, Ha
cTonOuYaTON qUarpamme, MHTEPIPETUPOBATh MIPEJICTABICHHBIE JaHHbIE, HCTIOIb30BATh JaHHbIE
MIpH pEeIIeHUH 3a/ad.
Harusanas reomerpus
v" Tlonb30BaThCs TEOMETPUIECKMMH TIOHATHSIMHE: TOUKA, TPsMast, OTPE30K, JIyd, yroJl,
MHOTOYTOJIbHUK, OKPY’KHOCTb, KPYT.
v" TIpuBOAUTE IPUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, MMEIOIINX (POPMY H3YUCHHBIX
T€OMETPHUECKUX PUTYP.
v Hcnons30BaTh TEPMUHOJIOTHIO, CBI3aHHYIO C YIJIAMH: BEPIIUHA CTOPOHA; C
MHOT'OYTOJIbHUKaMU: yroJ, BEpIIMHA, CTOPOHA, AUAroHalb; C OKPYKHOCTBIO: paiuyc, TUAMETP,
LEHTP.
v H300pakarh H3y4eHHbIE FeOMETPUYECKHE (DUTYPhI HA HEJTMHOBAHHOM U KJIETYaTol Oymare ¢
MTOMOIIBIO TUPKYIISl ¥ THHEHKH.
v' HaxoauTb JJIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHHUEM C TIOMOIIBIO TUHEUKHU, CTPOUTH
OTPE3KH 3aJIaHHOM JUITMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO pajauyca.

AN



Hcnonp30BaTh CBOWCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHHUKA, KBaJpaTa JJIsl UX TOCTPOCHUS,
BBIUMCIICHUS TUIOLIAIU U IEPUMETPa.

Bbraucnare nepuMeTp ¥ IIOMAAb KBaIparta, MpsIMOYTOJIbHHUKA, PUT'Yp, COCTABICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM 4Hcie GUryp, n300paxEHHBIX HA KIETYaToi Oymare.
[Tonmp30BaThCSt OCHOBHBIMH METPUUECKUMH SIMHUALIAMH U3MEPEHHS JTTHHBI, TUIOIIA/IH;
BBIpaKaTh OJTHH €JJMHUIIBI BEIMYMHBI Yepe3 JIPyTHe.

PacnioznaBaTh napaienenumes, Ky0, HCIOIb30BaTh TEPMHUHOJIOTHIO: BEPIIMHA, PeOpO IpaHb,
M3MEPEHUsT; HAXOJUTh U3MEPEHUS Mapajieienumena, Kyoa.

Brraucnare 006éM Kyba, nmapajuienenumnea o 3aJaHHbIM H3MEPEHHSIM, TT0JIb30BaThCS
eAMHUIIAMU U3MEPEHUS 00BEMA.

Pemrate HeCIOKHBIE 3a/1a91 Ha N3MEPEHUE TEOMETPUUECKUX BEIMYHH B TPAKTHYECKHIX
CUTYAaIIHSsX.

6 knacc
OcBoenne yueOHOTO Kypca «Marematnka» B 6 Kj1acC OCHOBHOM IITKOJIBI IOJDKHO 00ECTICUHBATh
AOCTHIKCHUC CICAYIOMUX NPEIMETHBIX O6paSOBaTe.]'H)HI)IX PE3YIbTATOB!

Hucha u ebryucnenus

v

v

AN

3HaTh ¥ IOHUMATh TEPMHHBI, CBA3aHHBIC C PA3JIMYHBIMHA BUJAMU YU CEII U criocodamu ux
3aIHCH, TIEPEXOAUTH (€CIIH 3TO BO3MOXKHO) OT OJTHOH (hOPMBI 3aITMCH YHciIa K JPYroH.
CpaBHI/IBaTI) " YIIOopAO0YMBaTh LEJIBIC YKCIIa, OOBIKHOBEHHBIE U JCCATUYHBIC }IpO6I/I,
CpaBHHUBATH YK CJIa OJHOT'O Y PA3HBIX 3HAKOB.

BEIMONHATE, coueTast yCTHBIC U TUCHMEHHBIE TIPUEMBI, apu(METHUECKUE ACUCTBUS C
HATYPaJIbHBIMH H IENBIMUA YHCIIaMHU, OOBIKHOBEHHBIMHU M JIECSITHYHBIME JIPOOSIMHU,
MOJIOKUTEITFHBIMU M OTPHUIIATEIIbHBIMU YHCIIAMHU.

BbrauciaTe 3Ha4eHUs YUCIIOBBIX BBIPAKEHHH, BBITIOHATH MPUKHUIKY U OIICHKY pe3ysIbTaTa
BBIYMCIICHUH; BBITIOJTHSTH MTPE0OpPa30BaHMUs YHNCIOBBIX BRIPAKCHUN HA OCHOBE CBOMCTB
apuMETUUECKUX JCHCTBUM.

CoOOTHOCHTB TOYKY Ha KOOPJIMHATHOM MPSMON C COOTBETCTBYIOIIUM €i YMCIOM M U300pakaTh
YrciIa TOYKaMU Ha KOOPIUHATHOM MPSIMOM, HAXOIUTh MOIYJIb YUCIIA.

COOTHOCUTH TOYKH B IPSIMOYT'OJIEHOM CUCTEME KOOPAMHAT C KOOPAMHATAMH ATOH TOYKH.
OKpyTIAATh LEINbIC YUCIIA U ICCATHYHBIE APOOU, HAXOUTh PUOIMIKEHUS YHCETL.

Hucnoenie y OYKGeHIbIC GHIPANCCHUA

AN

v

Ilonnmats u yrIOTpe6J'I${TB TEPMHHBI, CBA3AaHHBIC C 3alIMChIO CTCIICHU YHCJia, HAXOAWUTh KBaaparT
n KY6 4quncia, BBIYUCIATh 3HAYCHU A YU CIO0BBIX BBIpa)KeHHﬁ, coacpiKalnuX CTCIICHU.
ITonp3oBaTbCs IIPU3HAKAMH ACJTIUMOCTH, pACKIIAAbIBATDh HATYPAJIbHBIC YU CJIa Ha ITPOCTHIC
MHOXHTCIIN.

ITonn3oBaThes MaCIJ_ITa6OM, COCTAaBJIATH IIPOIIOPHHHN K OTHOIICHU .

Hcnonn3oBarh 6YKBBI JUIA 0003HaYEHUS YHCEI IIpH 3aIIMCU MATCEMATHYCCKHUX BLIpa)I(eHHfI,
COCTaBJIATH 6y1(BeHHLIe BBIPpAXKCHHA U Q)OpMYHBI, HaXOJHUTb 3HAYCHUA 6YKBCHHHX Bpra)KeHHﬁ,
OCYIICCTBJIAA HeO6XO,[[I/IMLIe MNOJACTaAaHOBKH U Hp606pa3OBaHI/IH.

HaxoauTs HeM3BECTHBIM KOMIIOHEHT paBCHCTBA.

Pewienue mexkcmogblx 3aday

v
v

v

v

Pemrate MHOTOIIArOBBIE TEKCTOBBIE 3aIa4H apHQ)MeTH‘leCKI/IM CIIOCOOOM.

Pemate 3ala4y, CBA3aHHBIC C OTHOUICHUCM, ITPOINIOPIUOHAIIBHOCTHIO BEJIMYUH, ITPOICHTAMU;,
peuiaThk TpU OCHOBHBIC 3a/1a491 Ha )IpO6I/I U IMTPOLCHTEI.

Pemate 3aavuu, coacpKalue 3aBUCUMOCTH, CBA3BIBAIOIINUEC BCIIMUYNHBI: CKOPOCTb, BPEMH,
PaCCTOAHUC, IICHA, KOJIMYECTBO, CTOUMOCTD,; IPOU3BOJUTCIIBHOCTDL, BPECMH, 00BbEMa pa60TBI,
HCIIOJIb3YA apI/I(I)MeTI/I‘{CCKI/IC HeﬁCTBHH, OLCHKY, IIPUKUAKY; ITOJIB30BAaTHCA CAUHULIAMU
HU3MEPCHHA COOTBCTCTBYIOIIUX BCIIMYNH.

CocraBisirhb 6y1(BeHHLIe BBIPAKCHUA 110 YCIIOBUIO 3a/Ia4H.



W3BnekaTs nHGOpMAIHIO, MPEACTABICHHYIO B TAOIUIIAX, HA JIMHEHHOH, CTOI09aTOMH nin
KpYTOBOM MarpaMMax, MHTEpIPETUPOBATH NIPEACTABICHHBIEC JAHHBIC; UCII0JIB30BATh JJAHHbBIC
IIpY PELICHUU 3a1a4.

[IpencraBnsaTh HHPOPMALIHIO C TIOMOIIBIO TAOJHII, THHEWHOM U CTOI0YATON AUarpaMM.

Haonaonas ceomempusa

AN

[IpuBoauTH IPpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MUPA, UMEIOLINX (OPMY H3yISHHBIX
F€OMETPUUECKUX IJIOCKUX M IPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX U CUMMETPUUYHBIX
¢buryp.

N300pakaTh ¢ MOMOMIIBIO IUPKYJIS, THHEWKH, TPAHCIIOPTHPA HA HETMHOBAHHOW M KJIETYATOM
Oymare M3y4eHHBIE TUIOCKUE TeOMEeTprudecKre GUTyphl U KOH(PUTYpAITUl, CHMMETPHYHBIC
¢burypst.

[Tosb30BaThCs reOMETPUYECKUMU MOHATUSIMU: PABEHCTBO (DUTYP, CAMMETPHUSL; UCIIOIb30BaTh
TEPMHUHOJIOTHIO, CBA3aHHYIO C CAMMETPHUEN: OCbh CUMMETPHUH, LICHTP CUMMETPHH.

HaxonuTte BeIMYMHBI YIIIOB U3MEPEHHUEM C ITOMOIIBIO TPAHCIIOPTHUPA, CTPOUTH YIJIBI 3aJaHHOU
BEJINYMHBI, IT0JIb30BATHCS MPH PELICHUH 337a4 I'PATyCHON MEPOM YIJI0OB; PACIO3HABATH HA
4YepTe)kKax OCTPBIN, NPSIMON, Pa3BEPHYTHINA U TYIIOM YIJIBI.

BeruucnsaTs 1MHY IOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, TIOJIB30BATHCS €AMHULIAMUA
W3MEPEHUS JJIMHBI, BBIpAXXaTh OJTHU €AVMHULBI N3MEPEHMS JTIMHBI Yepe3 pyrue.

Haxonute, ncnone3ys 4epTEXKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXKIY ABYMS TOUKaMH, OT
TOYKH JI0 MPSIMOM, ITIMHY ITYTH Ha KBAJIPaTHOM CETKE.

BoruncnsaTs miomaas GUryp, COCTaBIeHHbBIX U3 IPSMOYTOJIbHUKOB, HCIIOJIb30BaTh pa3OrueHune
Ha MPSMOYTOJIbHUKH, Ha paBHbIE (PUTYPBI, JOCTpauBaHUE JI0 MPSIMOYTOJIbHUKA; ITOJIb30BATHCS
OCHOBHBIMM €IMHUIIAMH U3MEPEHNUS IUIOIIAIN; BBIPAXKaTh OAHH €IMHUIIBI H3MEPECHHUS
IUIOLIAIA Yepe3 IpyTHe.

PacrniozHaBaTh Ha MOAEISX M U300paXKEHUSAX TUPAMULy, KOHYC, IIMIIMHJIP, UCIIOJIb30BATh
TEPMUHOJIOTHIO: BEpILINHA, peOpo, 'paHb, OCHOBAHHE, Pa3BEPTKA.

N3o0pakars Ha KJIeTYaTol Oymare nmpsiMOyTroJIbHBIN MapasijIe/ICIIUIIC]I.

Bbrancnare 00bEM IpAMOYTOIBHOTO NMapajulesenunenia, Kyoa, Hojib30BaTbCs OCHOBHBIMU
€IMHULIAMU U3MEpEeHUs 00bEMA; BBIPAXKaTh OJHU €MHULIBI U3MepeHHs 00bEMa uepes ipyrue.
Pemarp HecioKHBIE 3a]a4X HA HAXOKICHUE FEOMETPUUYECKUX BEJIMYMH B IIPAKTHUECKUX
CUTYaLUsX.



TEMATHYECKOE IINTAHUPOBAHHE

TEMATUYECKOE TINTAHUPOBAHUE YYEBHOI'O KYPCA (IIO TOIAM OBYYEHN)

5 kJacc

Ne HanMeHnoBanue pa3aesioB U TeM KosimuecTBo yacoB Jara Buabl AesiTeIbHOCTH Buasl, hpopmbl Daextponnsie (unppoBbie) 0Gpa3oBaTebHbIE
n/n | mporpaMmbl H3yYeHHUst KOHTPOJIs pecypcst
BCEro | KOHTPOJIbHBIE | MPaKTHYECKHE
padoThI padoThI
Pasnen 1. Harypaabubie yncia. JleiicTBHsI ¢ HATYPAIBLHBIMH YHCIAMHI
1.1. | Mdecstuunas cucrema CUMCICHUS. 2 0 0 01.09.2022 | YuraTh, 3aMMCHIBATH, CPABHUBATH HATYPAJIbHbIE YHCIIA; VYerHblii onpoc; https://resh.edu.ru/subject/lesson/7721/start/287636/
02.09.2022 | mpemnarate U 00CYXIaTh CIIOCOOBI YIIOPSIOYNBAHUS ITucbMeHHBII
qHCcel. KOHTPOJIb;
1.2. | PsxHarypajbHBIX YHCEIL. 2 0 0 05.09.2022 | UcciienoBarh YHCIOBbIE 3aKOHOMEPHOCTH; VYceruslit onpoc; https://resh.edu.ru/subject/lesson/7719/start/316201/
06.09.2022 | BBIABUIATh U OOOCHOBBIBATH THITOTE3BI; CamoolieHKa ¢
(hopMyIHpoBaTh 0000 IIEHHUS 1 BHIBOBI 110 UCII0JIb30BaHHEM
pe3ysbTaTaM MPOBEJEHHOTO «OueHo4HOro
HCCIIeI0BaAHHS. JHCTaY,
1.3. | Harypanbublii ps. 1 0 0 07.09.2022 | Yurats, VeTHBI ompoc; nhttp://school- collection.edu.ru/
3aIUCHIBATH, CamoolieHKa ¢
CpPaBHHBATh HATyPaJbHbBIC YHCIIA; HCII0JIb30BAaHHEM
Hpe/Tarath 1 00CyKIaTh CIIOCOOBI YIOPSI0YHBAHHS «OMEHOYHOro https://resh.edu.ru/
qHCel. JHCTaY,
Kpurtuuecku oneHHBaTh MOTyUYEHHBIH PE3ybTaT;
OCYIIECTBISITH CAMOKOHTPOJIb,
MpoBepsisi OTBET Ha
COOTBETCTBHE YCJIOBHUIO;
HAXO/UTh OLIMOKH.
1.4. | Yucno 0. 1 0 0 08.09.2022 | UccremoBath CBOICTBA HATYPAIBHOTO psijia, VYerHslii onpoc; ABTOpCKasi MPe3eHTANUS
yucen 0 v | IpH CIOKEHUH M YMHOKEHHH.
1.5. | HarypanbHble 4nciia Ha KOOPJHHATHOMN 2 0 0 09.09.2022 | M306paxxaTh KOOPJUHATHYIO HPSIMYIO; YerHblit onpoc; https://resh.edu.ru/subject/lesson/7718/start/316232/
MPSIMOii. 12.09.2022 | orMedyaTh uucia TTucrmeHHBIN
TOYKAMHU Ha KOOPAMHATHOMU MPSIMOH; KOHTPOJIb;
HaXO/UTh KOOPAWHATHI TOUKH.
KpuTtnuecku oneHuBaTh MONTy4YEHHBIH pPe3ynbTar;
OCYIIECTBISITH CAMOKOHTPOJIb,
MpoBepsisi OTBET Ha
COOTBETCTBHE YCIIOBHUIO;
HAaXOJHUTh OLINOKH.



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

1.6. | CpaBHeHUe, OKpYyIJICHUE HATYpaIbHBIX 13.09.2022 | Ywurars, YcrHBIit onpoc; https://resh.edu.ru/subject/lesson/7718/start/316232/
quCcel. 19.09.2022 | 3anuceIBaTh, ITucsMeHHbII
CPaBHHBATh HATYpPAJIbHbBIE YKCIIA; KOHTPOJIb;
MpeJIaraTh U 06CYKAaTh COCOOBI YIIOPSI0YHBaH U KoHTtposbHas
4yKuCcell. pabora;
Hcronb30BaTh NPABUIIO OKPYTIICHUS HATYPAIbHBIX [pakTHyeckas
qHCcell. pabora;
BbINONHATE MPUKUAKY M OLEHKY 3HAYEHHUH YK CIIOBBIX
BBIPAKEHUH;
MpeIaraTh U IPUMEHATH HPHEMBI
MPOBEPKHU BBIYKCIICHHH.
1.7. | Apudmernyeckue IeHCTBHS C 20.09.2022 | BoinonHsATh apiu(MeTHIECKHE IEHCTBHS C VerHbIit onpoc; https://resh.edu.ru/subject/lesson/7723/start/272294/
HATypaJbHBIMH YUCIAMH. 30.09.2022 | HaTypaJbHBIMH YHCIAMH; ITucbMeHHBIH https://resh.edu.ru/subject/lesson/7717/start/235285/
BBIYHCIIATH 3HAYCHUS YUCIIOBBIX BHIPAXKEHHUIT CO KOHTPOJIb; https://edu.skysmart.ru/
ckoOkaMu 1 6e3 CKOOOK. KonTponbHas
BLIHOJ'[HS{TI: MPUKUJIKY U OLIEHKY 3HAYEHU I YUCIIOBBIX pa6ora;
BBIPAKEHUIA;
MpeIaraTh U IPUMEHATH TPHEMBI
[POBEPKH BHIYHUCICHHH.
KpUTHYECKH OLIEHMBATH MOJTyYEHHBII PE3YIIBTAT;
OCYIIECTBIISIT CAMOKOHTPOJIb,
[POBEpPSs OTBET HA
COOTBETCTBHE YCIOBHIO;
HaXOMTh OIIMOKH.
1.8. | CgoiicTBa HyJIs IPU CIOKEHUH U 03.10.2022 | UccrenoBaTh CBOCTBA HATYPAIBHOTO PA/A, VYerHblii onpoc; ABTOpCKas Mpe3eHTalus
YMHOXXCHHH, CBOMCTBA €AMHHIIBI [1PH gpces O v 1 MpH CIOKEHUH U yMHOKEHHH.
YMHOKEHHH.
1.9. | TlepemecTuTenbHOE U COUETATENBHOE 04.10.2022 | Wcnonb30Bath NPpH BEIYUCIEHUX IEPEMECTUTEIBHOE H VYeruslit onpoc; https://edu.skysmart.ru/
CBOWCTBA CIIOKEHHS U YMHOKCHHS, 07.10.2022 | couerareibpHOE CBOMCTBA CIOKEHHS M YMHOKCHHUS; TTucbMeEHHBIN
pacIpe/IeIUTEIbHOE CBOMCTBO YMHOKEHHSL. PAaCIpPEeACIUTEIbHOE CBOMCTBO YMHOXKCHHUSI. KOHTPOJIb;
Pacrno3HaBaTh HCTHHHBIC U JIOKHBIC BBICKA3bIBAHUS O TecrupoBaHue;

HATypaJibHbIX YHCIIAX;
MPUBOAUTH HPUMEPBI U

KOHTPIIPUMEPBHI;

CTPOMTH BBICKA3bIBAHUS U OTPULIAHHS BHICKA3bIBAHUI O
CBOMCTBAaX HATYPaJIbHBIX YUCEIL.

Kpurtuuecku onieHUBaTh MOMY4YEHHBIN PE3yIbTaT;
OCYIIECTBIIATH CAMOKOHTPOJIb,

nmpoBepsis OTBET Ha

COOTBETCTBHE YCIOBHIO;

HAXOIUTh OLITHOKH.




1.10.

I[enm‘em/l 1 KpaTHBIC YHUCJIa, PAa3JIOKECHUE
YHucCJia HA MHOXKHUTEIIH.

10.10.2022
13.10.2022

HccnenoBars 4nCiIOBbIC 3aKOHOMEPHOCTH;
BBIIBUTaTh U 00OCHOBBIBATh I'UIIOTE3HI;
¢dhopmynHpoBaTh 0000IECHHS U

BBIBOJBI ITO pe3yIbTaTaM HpOBeZ[éHHOI‘O HCCIICHOBAaHUS.

Kpn'mqecxn OLICHUBATh HOHy‘-IeHHblf;I pe3yabTarT;
OCYLIECTBIATH CAMOKOHTPOJIb,

IIPpOBEPsA OTBET HA

COOTBETCTBHE YCIIOBUIO,

HaXOJUTh OMHUOKH.

Yernblii onpoc;
IMuceMeHHBIH
KOHTPOJIb;
JlukraHr;

https://resh.edu.ru/subject/12/5/
ABTOpCKaS{ IIpe3CeHTalusa

JleneHHe C OCTaTKOM.

14.10.2022
17.10.2022

HccrenoBaTh UHCIIOBBIE 3aKOHOMEPHOCTH;
BBIJIBUTaTh 1 00OCHOBBIBATH I'MITOTE3HBI;
($hopMyHpoOBaTH 000OIICHNUS U BHIBOBI 11O
pesynbTaTtaM HpoBeJEHHOTO
HCCIIeIOBAHUSL.

HaxoauTs octaTok npu JejaeHun
HATypaJIbHBIX YHCEIL.

VYerneli onpoc;

https://resh.edu.ru/subject/lesson/7709/start/325151/

1.12.

IIpocThie ¥ cocTaBHBIE YUCIIA.

18.10.2022

Pacrno3HaBaTh HCTHHHBIE U JIOXKHBIC BHICKa3bIBAHHS O
HATypaJbHbBIX YHCIAX;

MPUBOJNUTH IPUMEPHI U

KOHTPIIPUMEDHI;

CTPOMTH BBICKA3bIBAHUS U OTPUIIAHHS BHICKA3bIBAHUI O
CBOICTBAaX HATYPaJIbHBIX YUCEIL.

DopMyJIUpOBATh ONpeJiesIeHUs MOHATUHIH: TpocToe
YHCII0; COCTABHOE YMCIIO; B3AMMHO ITPOCTHIE YHCIIA.

YcrHblii onpoc;
IMuceMeHHBIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7749/start/313626/

1.13.

Ipusnaku genmumoctu Ha 2, 5, 10, 3, 9.

19.10.2022
21.10.2022

DOpMyIUPOBATH OMPEACIICHHs IEIUTENSI U KPaTHOTO;
Ha3bIBaTh JEJUTENIN U KpPAaTHbIE YK CIIA; pACIIO3HABATh
MPOCThIE M COCTaBHBIC Yncia; GOPMYITHUPOBATH U
MPUMEHATh MPU3HAKK JeauMocTH Ha 2, 5, 10,3 u 9;
MPUMEHSTh AJITOPUTM PA3JI0KEHHUS YUCIIa HA TPOCThIS
MHOXHTEIIH; HAXOAUTh OCTATKH OT JCJICHHS U HeTOIHOe
YaCTHOE.

Kputnuecku onieHuBaTh MOMYy4YEHHBIH Pe3yabTaT;
OCYILECTBIIATH CAMOKOHTPOJIb,

MpOBepsisi OTBET Ha

COOTBETCTBHE YCIIOBHIO;

HAXOIUTh OIIUOKH.

YeTHbli ompoc;
TTucbmeHHbIH
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7750/start/325275/




Crenens ¢ HaTypaJabHBIM ITOKa3aTEJIEM.

24.10.2022
25.10.2022

3anuceIBaTh IPOU3BEICHNE B BUJIE CTCIICHU;
YUTATh CTEHCHH;

HCII0JIB30BATh TEPMHHOJIOTHIO (OCHOBAHUE;
10Ka3aTelb);

BBIYHCIIATH 3HAUCHHS CTEIICHEH.

VYcrnelit onpoc;
[MucbMeHHbII
KOHTPOJIb;
CamoorieHka ¢
HCIOJIb30BaHUEM
«O1eHOYHOr0
JIUCTAY;

https://resh.edu.ru/subject/lesson/7751/start/234293/

1.15.

YucioBble BbIpaXKEHUS; OPSI0K
JIeCTBUH.

26.10.2022

BrInonsaTh apudMeTHyecKre 1eHcTBHS ¢
HATypaJbHBIMU YUCIAMH;

BBIYHUCJIATH 3HAYCHUS YUCITIOBBIX BBIpa)KeHHﬁ €O CKOOKaMHu

1 6e3 CKOOOK.

KpuTHYeCKH OLlEHHBATH ITOJIYYCHHBINH PEe3yIIbTaT;
OCYLIECTBIISATH CAMOKOHTPOJIb,

MpoBepsisi OTBET Ha

COOTBETCTBHE YCIIOBHIO;

HAXOJHTh OIIMOKH.

VYerHelit onpoc;
[TucemeHHsbIi
KOHTPOJIb;

https://resh.edu.ru/subject/lesson/7708/start/325182/

1.16.

Pemenne TeKCTOBBIX 3a/1a4 Ha BCe
apudmMeTnuecKue AeiiCTBYSA, Ha IBHKEHHE
U MTOKYIIKH

27.10.2022
07.11.2022

PeruaTh TekcTOBBIC 3a1a4K apHPMETHIECKUM CITOCOOOM;
MCTIOJIb30BATh 3aBUCHMOCTH MEX/y BEJIMUYMHAMH;
(CKOpOCTB, BpeMsl, pacCTOSIHHE; 1ICHA,
KOJIMYECTBO, CTOMMOCTB U JIp.); aHAJIN3UPOBATh U
OCMBICIIMBATh TEKCT 3a1a4H;
nepehopMyIHpPOBAThH yCIOBHE;

U3BJICKATh HEOOXOJUMBbIE JaHHbIE;
yCTaHaBJIMBATh 3aBUCUMOCTH

MEK/ly BEJIMUNHAMH;CTPOUTH

JIOTHYECKYIO IIeHOYKY

paccyKIeHHUH.

MopenupoBarh X0/ pelIeHus

3ala4H C MOMOIIBIO PUCYHKA,

CXEMBbI, TaOJIULIBI.

Kpurtuuecku oneHHBaTh MOTyUYEHHBIH PE3yNbTarT;
OCYIIECTBIISATh CAMOKOHTPOJIb,

npoBepsisi OTBET Ha

COOTBETCTBHE YCIIOBUIO;

HAXO/HTh OIIMOKH.

YcrHblii onpoc;
Konrponbnas
pabora;

https://resh.edu.ru/subject/lesson/7707/start/233766/

Hroro no pazneny:
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Pasnen 2. Harasignas reomerpusi. IMHHE HA NJI0CKOCTH




2.1. | Touxka, npsiMasi, OTPE30K, JIy4. 08.11.2022 | Pacro3HaBaTh Ha YyepTekKax, Yernblii onpoc; https://resh.edu.ru/subject/lesson/7741/start/312461/
pHCYHKaX; IMuceMeHHbBII
OIKCHIBATH, KOHTPOJIb;
HCIIOJIB3Ysl TEPMUHOJIOTHIO;
1306paxaTh C MOMOLIBIO
4epTEKHBIXHHCTPYMEHTOB:
TOYKY, IPSIMYIO0, OTPE30K;
JIIyd, YroJi, JOMaHylo,
OKPYXKHOCTb.
Pacmo3naBats,
MPUBOUTH IPUMEPHI 00BEKTOB
peasbHOro MUpa,
HMEIOIUX HOPMY H3YUICHHBIX
uryp;
OLICHMBATh X JIMHEIHbIE pa3Mephl.
2.2. | Jomanas. 09.11.2022 | BeI4ucisTh JUIMHBI OTPE3KOB, VYerHblit onpoc; ABTOpCKasi IPe3eHTALMS
JIOMaHBIX. IMucbmeHHbIH
KOHTPOJIb;
CamooleHka ¢
HCII0JIb30BAaHHEM
«OueHo4HOro
JHCTaY,
2.3. | U3mepeHue IIMHBI OTPE3Ka, METPUYECKIE 10.11.2022 | BbIYMCIATH AJIHMHBI OTPE3KOB, VYernbiii onpoc; https://resh.edu.ru/subject/lesson/7740/start/234851/
€JIMHUIIbI U3MEPEHHU S JUTMHBI. 11.11.2022 | noMaHbIX. TIucbmeHHbIH
TloHMMAaTh U KCIIOJIB30BATh MPH PEIICHHUH 3a/1a4 KOHTPOJIb;
3aBUCHMOCTH MEXK/y SIMHULAMH METPUYECKOM
CHCTEMBI MEp; 3HAKOMHUTBCSI C
HEMETPUYECKMMHU CHCTEMaMH Mep; BbIPAXaTh JUIMHY B
Pa3IMYHBIX CAMHUIIAX H3MEPEHHUSI.
HccnenoBath purypbl 1 KOHUrypammm,
HCIONB3YS
nudpoBbie pecypes.
2.4. | OKpy»HOCTb U KpYT. 14.11.2022 | H300paxaTh KOHGUIYpalUU FEOMETPUIECKHX GUTYD VYerubiit onpoc; https://resh.edu.ru/subject/lesson/7736/start/312523/

13 OTPE3KOB, OKPYKHOCTEU,UX YacTel Ha
HEJIMHOBAaHHOM U KieTyaToi Oymare; mpearathb
OIHCHIBATh H 00CYXAATh CIOCOOBI

U QITOPUTMBI TOCTPOCHHUSI.

Hcnons30BaTh TEPMHUHOIOTHIO,

CBSI3aHHYIO C OKPY)KHOCTBIO: Paanyc,

IaMeTp, UEHTP.

Camool1ieHKa ¢
UCTIONIb30BAHUEM
«O1eHoYHOro
TTHCTaY,




2.5. | Ipakruueckas paGora «Iloctpoenue y3opa | 1 15.11.2022 | Vicnionbs30BaTh UMPKYJIb U JIMHEHKY [JIsL IOCTPOEHH S Ipakrnyeckas ABTOpCKasi IPEe3CHTALMS
13 OKPYXKHOCTEH». OKPY>KHOCTH 3a/IaHHOTO pajnyca. pab6ora;
PacnosnaBars n n300paxarh Ha KJIeT4aTol Oymare
4acTH OKPYXKHOCTH;
KOMOHMHHPOBATH UX JJISL CO3aHUS y30pa.
2.6. | Yromn. 1 16.11.2022 | Pacnio3HaBaTh Ha YepTekKax, CamooreHKa C https://resh.edu.ru/subject/lesson/7735/start/234882/
pHCYHKaX; HCIIOJIb30BAHHEM
OIKCHIBATD, HCIOJIB3YsI TEPMHUHOJIIOTHION H300paxaTh C «OUeHOYHOro
MTOMOLIBIO YePTEKHBIX JIHCTaY;
HHCTPYMEHTOB: TOYKY,
npsiMyIo, OTPE30K,
JIy4, Yroi, JIOMaHYIo,
OKPYXKHOCTB;
MOJI30BAThCS PA3IMYHBIMH CIIOCOOAaMH
0003HauCHNUS yria.
2.7. | TIpsMOii, OCTpBIi, TYIIOW U pa3BEPHYTHIi 1 17.11.2022 | PacnosHaBaTh 1 H300paxaTh Ha HEJIMHOBAHHOW U VYernbiii onpoc; https://edu.skysmart.ru/homework/new/487
YTJIBL. KJIETYaTO Oymare mpsMoii, OCTpBIi, TyNoH, [TucbMennbli
Pa3BEPHYTBHIN yIiIbl; CPABHUBATH YTJIbI. KOHTPOJIb;
2.8. | UsmepeHue yrios. 3 18.11.2022 | Mcnonb30BaTh JIMHEWKY U TPAHCIIOPTHP KAk TlucbMeHHbI# https://edu.skysmart.ru/homework/new/487
22.11.2022 | MHCTPYMEHTHI AJIsl TOCTPOCHUS M U3MEPEHHUS: KOHTPOJIb;
M3MEpSTh AJIMHY OTPEe3Ka; BEINYHHY YIia; CTPOUTH JIMKTaHT;
OTPE30K 33laHHON JAJIHHBI; yroll
3aJIaHHOW BEJIMYHHBI; OTKJIA/IbIBATH IMPKYJIEM
paBHBIE OTPE3KH;
CTPOUTH OKPYKHOCTH 3aAaHHOTO
pamuyca.
2.9. | Ilpaktuueckas pabora «ITocrpoeHune 1 23.11.2022 | PacnosHaBaTh 1 H300pakaTh HA HEJTMHOBAHHOW U TIpakTuyeckas https://edu.skysmart.ru/homework/new/487
yraosy»[IpakTuueckas pabota «Iloctpoenue KJIeT4aToit Gymare mpsiMoii, OCTpBIi, TYIOMH, pabora;
YTIIOB» Pa3BEPHYTHIH YIJIbl; CPABHUBATH YTJIBI.
Hroro mo pasnemy: 12

Pasgen 3. O0bIKHOBEHHbIE POOH




3.1. | Hpo6s. 24.11.2022 | U306paskaTh OGBIKHOBEHHBIE APOOH TOYKAMH Ha Vernblit onpoc; https://resh.edu.ru/subject/lesson/7751/start/234293/
25.11.2022 | xOOpAMHATHOMN MPAMOMA; HCIIOIb30BATH JIuKTaHT;
KOOPJMHATHYIO IIPSIMYIO JJIst CPaBHEHH 1 IPOOeit.
YuraTh U 3aIHCHIBATH OOBIKHOBEHHBIE APOOH.
TToHUMaTh OTIMYHE TOIH OT APOOH.
3.2. | IlpaBuJIbHBIC M HENPABUIIBHbIE TPOOH. 28.11.2022 | TIpexncTaBiaTh CMEIIAHHYIO APOOL B BUJE VYernslii onpoc; ABTOpCKas Npe3eHTanus
29.11.2022 | HenpaBHIBLHON M BHIIEIATH LIETYIO YacTh IMucemeHnbIH
YHCIIa U3 HEMPABUIILHON Apo0H; KOHTPOJIb;
N3006paxarh HenpaBHIbHbIE IPOOU Ha KOOPANHATHOI TecrupoBanue;
MPAMOH.
3.3. | OcHoBHOE CBOICTBO ApOOH. 30.11.2022 | ®opmyaupoBars, Veruslii onpoc; https://resh.edu.ru/subject/lesson/7781/start/269488/
01.12.2022 | 3amuchIBaTh C TOMOIIBIO OYKB IMuceMeHHBIH
OCHOBHOE CBOHCTBO OOBIKHOBEHHOMH 1po0OH; KOHTPOJIb;
HCIIOJIB30BaTh OCHOBHOE CBONCTBO JpOOH JuIst CaMoolieHKa ¢
COKpaIleHHs Apobei ¥ IPUBEICHUS IPOOH K HOBOMY HCITOJIb30BaHHEM
3HaMeHaTeJo. «OneHovHoOroO
Pacrno3HaBaTh HICTHHHBIE M JIOKHBIE BBICKA3bIBAaHUS O JIUCTa»;
TpOOsIX.
TIpuBOAMTH IPUMEDPBI K
KOHTPIIPUMEPBI;CTPOHTD
BBICKA3bIBAHMS M OTPULIAHHUSI BBICKA3bIBAHUIA.
3.4. | CpaBuenue apobeii. 02.12.2022 | M306paxaTh OOBIKHOBEHHBIE APOOH TOYKAMH Ha VYceruslit onpoc; https://resh.edu.ru/subject/lesson/7776/start/233239/
05.12.2022 | xoopAMHATHOM NPAMOIf; HCII0JIL30BaTh KOOPIUHATHYIO CamoolieHKa ¢
HPSIMYIO ISl CPAaBHEHH S IPOOCii. HCII0JIb30BAaHHEM
TIpencraBisTh CMEIIaHHYIO 1pOOb B BHIE «OueHo4HoOro
HENPaBUILHOW M BBIICIATH LEIYI0 4acTh JHCTaY,
4yciIa M3 HelPaBUIIbHOM Jpo0u.
Pacno3HaBaTh HCTHHHBIC U JIOXKHBIC BBICKA3bIBAHHUS O
JPOOSIX; IPUBOAUTH IPUMEPbI B KOHTPIPUMEPBI;CTPOUTH
BBICKAa3bIBAHH S M OTPHIIAHNUS BBICKA3bIBAHUIA.
3.5. | CinoxeHue u BbIYUTaHUE OOBIKHOBEHHBIX 06.12.2022 | BoInonHsTh apupMeTUIeCKUe IeUCTBUS C VerHblit onpoc; https://resh.edu.ru/subject/lesson/7774/start/313297/
Jipobeii. 13.12.2022 | 0OGBIKHOBEHHBIMH APOOAMH; IPUMEHSATH CBOMCTBA TlucbMeHHBIN https://resh.edu.ru/subject/lesson/7773/start/272387/
apupMeTHIECKUX AeHCTBUI [Ist KOHTPOJIb; https://resh.edu.ru/subject/lesson/7771/start/313328/
palMOHATH3AIMH BBIYUCICHUH. KonrponpHas
BBINOIHATE IPUKUIKY M OLECHKY Pe3yiibTaTa pabora;

BBIYHCIICHHH;

[pe/TaraTh ¥ IPUMEHSTH TPUEMBI IPOBEPKH
BBIYHCIICHUH.

MoaenupoBarh X0/ PEIICHHS 3a1a4H C TTOMOIIBIO
pHCYHKA, CXEMBbI, TAOIHIIBL.




3.6. | Cmeurannas 1po0b. 6 14.12.2022 | IIpexncTaBiasTh CMEIIAHHYIO 1pOOb B BH/E Yernblii onpoc; https://resh.edu.ru/subject/lesson/7761/start/288262/
21.12.2022 | HenpaBUILHOW M BBIACIATH LETYIO 4acTh IMuceMeHHbBII https://resh.edu.ru/subject/lesson/7760/start/233332/
YHCJIa U3 HENPaBUIILHOH Jpo6H. KOHTPOJIb; https://resh.edu.ru/subject/lesson/7772/start/234510/
Brimonuare apudmernueckue neiicteus ¢ KonTponbnas https://resh.edu.ru/subject/lesson/7766/start/234944/
OOBIKHOBEHHBIMH JIPOOSIMH; IPHMEHSATH CBOHCTBA pabora;
apudMeTHIeCKUX NeHCTBUI At
paLMOHAIN3ALNH BEIYUCICHU.
MozenupoBaTh X0/ PELICHHUS 3a1a4H C HOMOILbIO
PUCYHKA, CXEMBI, TaOJIHIBI.
KpuTHYecKH OLIEHUBATH TOJIYy4YEHHBIIl Pe3yJIbTaT;
OCYIIECTBIISITH CAMOKOHTPOJIb,
MpoBepsisi OTBET Ha
COOTBETCTBHE YCJIOBHUIO;
HAaXOJHTh OIINOKH.
3.7. | YMHOXeHHE U JieJieHHe 0OBIKHOBEHHBIX 12 22.12.2022 | Boimonusath apudMeTHUecKue AeiCTBUSA ¢ VYceruslit onpoc; https://resh.edu.ru/subject/lesson/7769/start/290790/
Jipo0eii; B3auMHO-00paTHbIe APOOH. 20.01.2023 | 0OBIKHOBEHHBIMH APOOSMH; IPUMEHSATH CBOHCTBA ITucbMeHHBII https://resh.edu.ru/subject/lesson/7766/start/234944/
aprudMeTHIecKux ASHCTBUI 15t KOHTPOJIb;
paLMOHAIM3ALNH BBIYHCICHHUI. TecrupoBaHue;
TIpuBoauTh, CamoolieHka ¢
pa3bupars, HCIIOJIb30BAHUEM
OLICHMBATh «OneHo4HOro
pasiInyHbIe JHCTaY,
pelIeHus,
3aIIMCH PELICHUH TEKCTOBBIX 3a/a4.
Kputnuecku onieHuBaTh MoJy4yeHHbIH pe3yabTarT;
OCYIIECTBISITH CAMOKOHTPOJIb, IIPOBEPSIsi OTBET
HACOOTBETCTBHE YCIOBUIO; HAXOIHUTh OLINOKH.
3HAKOMHUTHCS C HCTOPHEH Pa3BUTHUS apU(DMETHKH.
3.8. | Pelienne TeKCTOBBIX 3a/1a4, CO AePKAIUX 6 23.01.2023 | Pacro3HaBaTh HCTHHHBIE U JIOKHbIE BBICKA3bIBAHUS O VYeruslit onpoc; https://resh.edu.ru/subject/lesson/7770/start/288044/
Zpo06H. 30.01.2023 | npobsix; TlucbMeHHBIN https://resh.edu.ru/subject/lesson/7783/start/313359/
MPUBOAMTH IPUMEPBI K KOHTPIIPUMEPBI; KOHTPOJIb;
CTPOMUTD BHICKA3bIBAHUS M OTPULIAHUSA Tecruposanmue;

BBICKA3bIBAaHUIL.

MonenupoBars X0/ PeIICHHs 334491 C
MOMOIIBI0 PUCYHKA, CXEMBI, TAOJIHUIIBI.
TIpuBoauTh, pa3oupaTh,

OLICHHBATh Pa3JINYHbIC

pelIeHus U

3aMUCH PEIICHUH TEKCTOBBIX 3a/1a4.




3.9. | OcHoBHbIE 3a 1auK Ha JpOOH. 5 31.01.2023 | Pewars TeKCTOBBIE 3aa4H, VYcrnelit onpoc; https://resh.edu.ru/subject/lesson/7768/start/234138/
06.02.2023 | coumepxamue apoGHbIE IMuceMeHHBIH

JaHHBIC W 3a/1a4d HA KOHTPOJIb;
HAXO0XJCHHE YacTH LIeJIOr0 CamoorieHka ¢
M IIeJIOTO MO ero YacTH; UCIIOJIb30BaHUEM
BBISIBIISITH X CXO/ICTBA H «OneHo4Horo
pasIHdHsL. JIHCTaY;
MozaenupoBaTh X0/ pEIICHHS 3a]1a4! C TOMOIIbIO
PHUCYHKA, CXEMBbI, TAOJIUIIBL.
[TpuBoanTh, pa3bupaTs,
OLIEHUBATh Pa3INYHbIC
pEIICHHS U 3aLIUCH
peLIeHHH TEKCTOBBIX
3a1ad.

3.10. | [IpumeHeHne OyKB Ui 3aIHCH 5 07.02.2023 | Pemarh TeKCTOBBIE 3a7a4H, YcTHblit onpoc; ABTOpCKas Mpe3eHTalMs
MaTeMaTHYeCKMX BBIPAKEHUH U 13.02.2023 | coneprxairue 1poOHEIE IMucemeHHbIH
MpeT0KEHU I JIaHHBIC; KOHTPOJIb;

3a/1a4M Ha HaXOXKJACHHE YaCTH IeJIOr0 U LEeJI0Tro KourposbHas
10 €r0 YacCTH; BBISBIIATH HX CXOJACTBA U pabora;
paziaugus.

MojenpoBath X0/ PEIICHHS 3a4a4H C ITOMOIIBIO

PHCYHKA, CXEMBbI, TAOJIUIIBI.

Kpurtuuecku oleHMBaTh NONyYEHHBIH pe3yabTaT;

OCYIIECTBIISATh CAMOKOHTPOJIb,

HpOBEPsist OTBET HA

COOTBETCTBHE YCIIOBHIO;

HAaXOAUTh OLIMOKH.

HWroro no pasueny: 48

Pa3nen 4. Haransianasi reomeTpusi. MHOI0yroJIbHHKH

4.1. | MHOrOyroibHUKH. 2 14.02.2023 | OnuceiBaTh, VYerHblit onpoc; https://resh.edu.ru/subject/lesson/7727/start/325306/

15.02.2023 | ucnosb3yst TEPMUHOJIOTHUIO, TTucbMeHHBIN
H1300paxaTh ¢ MOMOLIBIO KOHTPOJIb;
4EePTEKHBIX HHCTPYMEHTOB JlukraHr;

M OT PYKH,

MOJEIHPOBATh U3 OyMaru MHOrOyTrOJbHUKH.
TIpuBoauTH MPUMEPHI 00BEKTOB PEATHLHOI0 MUPA,
nMerImux GopMy MHOTOYroJIbHHUKA,
HOPSMOYTOJIHHUKA.




4.2. | YerhIpEXyronbHUK, IPSIMOYTrOIbHIK, 2 16.02.2023 | IIpuBOAMTH IPUMEPBI OOBEKTOB PEATBHOrO MHPA, Yernblii onpoc; https://resh.edu.ru/subject/lesson/7733/start/233518/
KBaJpar. 17.02.2023 | umeromux GopMy MHOTOYTOJIbHUKA, IMucbMeHHBIH
NpAMOYTOJNbHUKA,KBAIpaTa, KOHTPOJIb;
TPeyroJibHUKa,
OLIEHMBATh HX
JMHEWHbIe
pasMepsl.
BBIUHCIIATH TEPUMETP TPEYTOJIbHHUKA,
MPSIMOYTOJIbHHUKA.
4.3. | Ipakruueckas pabora «ITocrpoenne 1 20.02.2023 | CtponTh Ha HEIMHOBAHHOM M KJIeT4aToi Oymare kBaapar | YcTHBIH onpoc; https://resh.edu.ru/subject/lesson/7726/start/234603/
MPSIMOYT'OJIBHHKA C 3aJJaHHBIMH CTOPOHAMHU M IPSIMOYTOJIBHHUK € 3alaHHBIMU CTOPOHAMH. IpakTHyeckas
Ha HEJIMHOBAHHOI Oymare». pabora;
4.4. | TpeyroibHUK. 2 21.02.2023 | Boruncisth nepumMeTp TpeyroibHuka. Fzo0paxars VeTHBIi onpoc; https://resh.edu.ru/subject/lesson/7734/start/234913/
22.02.2023 | Ha HEJIMHOBAaHHOW Oymare TpeyrojbHHUK. IMucbmeHHbIH
KOHTPOJIb;
4.5. | TIiowanb 1 IepUMETP NPAMOYTOJIbHUKA U 2 24.02.2023 | CrpouTh Ha HEJMHOBAHHOMN U KJIETYATOl Oymare VYceruslit onpoc; https://resh.edu.ru/subject/lesson/7732/start/325583/
MHOT'OYTOJIbHUKOB, COCTABJIEHHBIX U3 27.02.2023 | xBazpaT ¥ MPSMOYTOJILHUK C 3aJJAHHBIMU JUTHHAMI ITucrmMeHHBIH
MPSIMOYTOJIBHUKOB, €IHHHULIBI H3MEPECHU S CTOpOH. KOHTPOJIb;
TIoMmanm. HccenenoBaTh cBOMCTBA IPSIMOYTOJIbHUKA, Camoorenka ¢
KBajpara; HCII0JIb30BAaHHEM
MyTEM IKCIEPUMEHTA, «Ouenounoro
Habmonenus, JHCTAR;
H3MEpPEeHUs,
MO/ICJIMPOBaHHsI CPABHUBATH CBOMCTBA KBapaTa n
MPSIMOYTOJIbHUKA.
KoHcTpynpoBaTh MaTeMaTHYECKHE MIPEUIOKCHHS C
MOCTPOCHUSMH.
4.6. | TlepuMeTp MHOTO yrOJIbHUKA. 1 28.02.2023 | HccnenoBath 3aBUCHMOCTD IIJIOLIA/IH KBapaTa oT VYerubiit onpoc; https://resh.edu.ru/subject/lesson/7726/start/234603/
JUTHHBI €r0 CTOPOHBI. TTucrmeHHbIN
Hcnonb3oBaTh CBOMCTBA KBaIpaTHOW CETKH IS KOHTPOJIb;
MoCcTpoeHus GUryp; pa3ouBaTh IPIMOYTOJIbHHUK HA CamoorieHka ¢
KBaJIPaThl, TPEYTrOJIbHUKHU; COCTABISTH QUIYpPHI 13 HCII0JIb30BAaHUEM
KBA/(PaToB M NPSMOYTOJbHUKOB U HAXOAUTh MX IIIOMaab. | «OLEHOUYHOro
Beipaxarh BeJIMYMHY IUIOIIAAN B PA3IMYHBIX SAMHULAX | JIHCTaY;
M3MEPEHHSI METPHYECKOM CHCTEMBI Mep;
MOHUMATh U MCIOIb30BATh 3aBUCHMOCTH MEKIY
METPUYECKUMH €ANHUIAMU H3MEPEHHUS TLIOMIA/IH.
Hroro mo pasnemy: 10




Pazgen 5. lecaTuunbie apodu

5.1. | JlecaTnunas 3anuch Apobeii. 3 01.03.2023 | IIpeacraBnsTh JeCATHYHYIO IpOOb B BH/E Yernblii onpoc; https://resh.edu.ru/subject/lesson/703/
03.03.2023 | 0OBIKHOBEHHOI, [MucbMeHHbII
YHTATh U 3aMUCHIBATH, KOHTPOJIb;
CpaBHHUBATh JluKTaHT;
JieCATHYHBIE J1pO0H;
MpeJuIararh,
060CHOBBIBATH U 06CYXKIATH CIIOCOOBI YIIOPSIOYHBAHHSL.
5.2. | CpaBHeHHeE TeCATHYHBIX APOOEii. 2 06.03.2023 | IIpeacTaBisiTh AECATHIHYIO APOOD B BUE VeTHblii onpoc; https://resh.edu.ru/subject/lesson/704/
07.03.2023 | 0OBIKHOBEHHOIH, ITuceMeHHBII
YHTATh U 3aMHCHIBATH, KOHTPOJIb;
CpaBHHUBATh JIMKTaHT;
JeCATHYHBIE Apo0H;
npeaaraTh
06OCHOBBIBATH U 06CYXKAATH CIIOCOOBI YOS IOINBAHHS
JIECATUYHBIX JIPOOEH.
TIpoBOAKTE HCCIIEAOBAHMS CBOMCTB AECATHYHBIX APOGEHL.
5.3. | [eiicTBusi ¢ JeCATHYHBIMU APOOSIMH. 18 09.03.2023 | BBISBIATE CXOACTBA M Pa3IMYUs IPABUII VYeruslit onpoc; https://resh.edu.ru/subject/lesson/722/
12.04.2023 | apupmMeTHYECKHX ACHCTBHIN C HATYPAIbHBIMU YHCIAMU ITucbMeHHBII https://resh.edu.ru/subject/lesson/674/
M ICCATUYHBIMH APOOSIMH; OOBSICHATH UX. BBIOMHATH KOHTPOJIb;
apudmMeTHIecKue IeHCTBUS C ICCATUIHBIMU APOOSIMHU; CamoolieHKa ¢
BBITIOJHATD IIPUKHJIKY U OLICHKY pe3yJbTara HCII0JIb30BAaHHEM
BBIYHCIICHU. «OueHo4HOro
TIpuMeHsTh cBOMCTBA apudMeTHUSCKUX JeHCTBHiT 1uist JIUCTA;
paLMOHAIM3ALNY BBIYMCIICHUM.
TIpoBOANTH HCCIICIOBAHUS CBONCTB ACCATHIHBIX Ipo0eii,
OIHPAsCh HA YHCIIOBBIC IKCIIEPUMEHTBI (B TOM YHCIIE C
TOMOIIBIO0 KOMITBIOTEPA);
BBIJIBUTATh FMIIOTE3bI 1
MPUBOKUTH HX 06OCHOBAHMSL.
Pacrno3HaBaTh HCTHHHBIC U JIOKHBIC BBICKA3bIBAHHS O
Ipo0sIX;
MPUBOAMTH IPUMEPBI B KOHTPIIPUMEPBI;
CTPOMTH BBICKA3bIBAHMUSI M OTPULIAHUS
BBICKA3bIBAHUH.
.5.4. | OkpyrieHue JecITHYHBIX IPOOEi. 3 13.04.2023 | TIpuMeHSATH PABUIIO OKPYTIICHHS AECATUYHBIX APOOCH. VYcrubiit onpoc; https://edu.skysmart.ru/homework/new/487
17.04.2023 | OnepupoBaTh APOOHBIMH YHUCIIAMH B PeaibHBIX TIuceMeHHBII
JKU3HEHHBIX CUTYaLHSAX. KOHTPOJIb;
KpHuTHYECKH OLEHUBATH MOJIYYCHHbIN PE3yJIbTaT; CamoonenKa ¢
OCYIIECTBISITH CAMOKOHTPOJIb, UCIIOJIb30BaHNEM
MpoBepsisi OTBET Ha «Onenounoro
IHCTa,

COOTBETCTBHUE YyCIOBHIO;
HaXOJIUTh OUTHOKH.




5.5. Pemenne TeKCTOBEIX 33134, COASPKAIUX
JIpoOH.

18.04.2023
25.04.2023

PemaTs TexcToBbIe 3a1aun,

cojiepxKamue 1pobHbIe

JTaHHBIE M Ha HAXO0XJICHHE

YaCcTH IIeJIOTO U 1IEJI0T0 0

€ro YaCTH, BBISABIATH X

CXOJICTBA M PA3JIHUHSL.

MozenmpoBaTh X0/ peIeH s 3a1a4H C TIOMOMIBIO
PHCYHKA, CXEMBI, TaOIHIIBL.

ITpuBOANTS, Pa3OUpPaTh,

OLICHUBATH PA3JINYHbIEC PEIICHHS

M 3aIIMCH PEeLIeHUI

TEKCTOBBIX 3a/1a4.

KpuTHueckn oneHuBaTh MOJMYYEHHBIH pe3ybTaT,
OCYHIECTBJIATH CAMOKOHTPOJIb,

TpoBepsisi OTBET Ha

COOTBETCTBHE YCJIOBHIO;

HaXOJHTh OIIHOKH.

VYcrnelit onpoc;
[MucbMeHHbII
KOHTPOJIb;
CamoorieHka ¢
HCIOJIb30BaHUEM
«O1eHOYHOr0
JIUCTAY;

https://edu.skysmart.ru/homework/new/487

5.6. | OcHoBHBIC 32 1auu Ha ApPOOH.

26.04.2023
05.05.2023

Perars TekcTOBBIE 3a/1a4H,

cojiepxKamue ApooHbIe

JIAHHbBIE

M Ha HAXO0X/ICHUE YaCTH LeJIOro H LeJIOro Mo
€ro YaCTH; BBISABIIATE UX CXOJCTBA U Pa3INUUsL.
MozenupoBaTh X0 peLIeH s 3aJ1a41 C TOMOII[bIO
pHCYHKA, CXEMBbI, TaOIHIIBL.

TIpuBoauTh, pa3dupats,

OLICHUBATH PA3JINYHbIC PEIICHHS

M 3alMCH pelIeHUI

TEKCTOBBIX 3a/1a4.

OnepupoBaTh APOOHBIMU YUCIAMH B PEAIbHBIX
JKM3HEHHBIX IPUMEpax.

YcTHblii onpoc;
ITuceMeHHBIH
KOHTPOJIb;
KounTposibHas
pabora;

https://edu.skysmart.ru/homework/new/487

Hroro no paszgemny:

38

Pasngen 6. Harnsignast reomerpusi. Testa U GUrypsl B mpocTpaHcTBe




6.1. | MHOrorpaHHUKH. 08.05.2023 | Pacno3HaBaTh Ha YyepTekKax, VYcrnelit onpoc; https://resh.edu.ru/subject/lesson/7731/start/325368/
PHCYHKAX, B OKPYKAKOIEM [ucsMeHHBIH
MHpE MPAMOYTOJIbHBIN napauiesenumnes, KOHTPOJIb;
Ky0, MHOTOIPaHHUKH; CaMooleHKa ¢
OTHCHIBATH, UCIIOJIb30BAHUEM
HCIIONB3Ysl TEPMUHOJIOTHIO; «Ouenounoro
OLIEHUBATh JHCTaY,
JIMHEHHBIE pa3MephI.
[Ip1BOAKTE IPUMEPBI 00BEKTOB PEANBLHOIO MHUPA,
UMEIHX HOPMY MHOIOTPAHHHKA;
MPAMOYTOJILHOTO
napajuiesienunena, Kyoa.
6.2. | M3o0paskeHre MHOIOrpaHHHKOB. 10.05.2023 | Pacrnio3HaBaTh Ha YepTekKax, VYerHblii onpoc; https://resh.edu.ru/subject/lesson/7731/start/325368/
PUCYHKaX, B OKPYKaroIeM JIMKTaHT;
MHpe MPSMOYTOJIbHBIH Napajielenumen,
Ky0, MHOTOTpaHHHUKH;
ONHMCHIBATH, UCIIOB3YsI TEPMHHOJIOTHIO; OLIEHHBATh.
6.3. | Monenn npocTpaHCTBEHHBIX TEIL. 11.05.2023 | Pacmo3HaBaTh U H300paxaTh pa3BEPTKH Kyba 1 VYerHblii onpoc; ABTOpCKas Npe3eHTanus
Hapajuiesienumesa. IpakTHyeckas
MozenupoBars Ky0 1 napasienaenumnes u3 oymaru u pabora;
MPOYMX MATEPHAJIOB;
00BSCHATH CIIOCO0 MOJIEINPOBAHHUS.
6.4. | TIpaMOyroabHBIii apaienenumnes, Kyo. 12.05.2023 | M300paxaTh Ky0 Ha KieT4aroii Oymare. VYerHblii onpoc; https://edu.skysmart.ru/homework/new/487
HccnenoBars cBoiicTBa Ky0a, ITucbeMeHHBIH
MPSIMOYTOJILHOTO MapauleIenue a, KOHTPOJIb;
MHOT'OrPaHHUKOB, HCIIOJIb3Ysl MOJIEIIH.
6.5. | Pa3séprku Ky0Oa u mapajuiesenure/a. 15.05.2023 | Pacno3HaBaTh Ha YepTexax, PUCYHKax, B OKpyxkarmeM | YCTHBIH onpoc; https://edu.skysmart.ru/homework/new/487

MHpE MPAMOYTOJIbHBIN Mapauienenunes, Kyo,
MHOTOTPaHHUKH, OIHMCBIBATb, HCIOJIb3YS TEPMUHOJIOTHIO,
OLIEHMBATh JINHEHHBIE pPa3MephI.

HccnenoBatsb cBoiicTBa Ky0a, MpIMOYyroiIbHOTO
HapajIeNienue1a, MHOTOr PAHHHKOB, HCIONIb3Y s
MOZEIH.

PacnosnaBats n m3006paxaTh pa3BEPTKU KyOa u
napajulesenumnesna.

TTucrmeHHBIN
KOHTPOJIb;
CamoolieHKa ¢
UCTIONIb30BAHUEM
«O1eHo4YHOro
TTHCTaY,




6.6.. | Ilpakruueckas pabora «Pa3Béprra KyOay». 1 0 16.05.2023 | IIpuBOAUTH IPUMEPBI 0OBEKTOB PEAbHOIO MHPA, VYcrnelit onpoc; https://edu.skysmart.ru/homework/new/487
HUMEIOMKX (POPMY MHOTOIPaHHHKA, TIPSIMOYTOIbHOI'0 ITucbMeHHBIH
napajuleienumnena, Kkyoa. KOHTPOJIb;
N3o6paxaTs ky6 Ha KieTuaToi Oymare. CamooueHka ¢
Hccnenosars cBoiicTBa Ky6a, IPsIMOYroJIbHOTO HCIIOJIb30BAaHHEM
napaJuiesienunena, MHOrOrpaHHUKOB, MCIIONIb3Ys «OUeHOo4HOro
MOJEIH. JIHCTax,
MozenupoBats Ky 1 napasuiesenune u3 oymaru u
MPOYUX MaTEPHAJIOB, 0OBIACHITH CIIOCO0
MOJEJIHPOBAHHUS.

6.7. | O0BEM Kyba, IPIMOYTrOJIBHOTO 3 1 17.05.2023 | Pacrio3naBath 1 H300paxkaTh pa3BEPTKH KyOa u VerHbIi onpoc; https://resh.edu.ru/subject/lesson/7730/start/272360/

napajuieienunena 19.05.2023 | maparenenumena. IMucemeHHbIH
MozenupoBath Ky0 1 napasuiesenune u3 oymaru u KOHTPOJIb;
MPOYNX MAaTEPHAJIOB, OOBACHSTH CIIOCOO Tecruposanue;
MOJCIHPOBAHHS.
HaxoauTh U3MEPEHUs!, BBIYUCISTH IO/
MOBEPXHOCTH; 00BEM Ky0Oa, IPsSMOYroJIbHOTO
HapajulelIeNuIe/a; UCCIe0BaTh 3aBUCHMOCTh 00bEMa
Ky0a OT JUIMHBI ero pe6pa, BBIBUIaTh U 000CHOBBIBATH
THIIOTE3BI.
HaGuroaTh ¥ IPOBOANTE aHAJIOTMU MEXKY HOHSATHIMI
Ioua M 1 00bEmMa, epuMerpa u rIomain
MOBEPXHOCTH.

HWroro no pasueiy: 9

Pasgen 7. IloBTopeHue u 06001menne

7.1. | TloBTOpEHHE OCHOBHBIX MOHSTHI 1 10 1 22.05.2023 | BbIunCHsTh 3HAYCHHUS BHIPAXKCHHI; VYeruslit https://edu.skysmart.ru/homework/new

MeTOoJI0B Kypca 5 kitacca, 0600meHne 31.05.2023 | coxmepxamux orpoc;
3HaHUI HaTypaJjbHbIe YUCIIa, TIucbMeHHbIH
OOBIKHOBEHHBIE U JCCSATHYHbBIC KOHTPOJIb;
npodu; KouTponbHas
BBIMIOJIHATH PE0Opa30BaHUs YHCEIL. pabora; 3a4er
Bribupats criocob cpaBHEHHS YHCE,
BBIYMCIICHUH;
MPUMEHSTh CBOICTBA apH(METUUSCKUX ACUCTBHUIN IS
panMOHAIN3aHH BEIYUCICHUH.
OcCyIIeCcTBIATh CAMOKOHTPOJB.
HWroro no paszaeiy: 10
OBIIEE KOJIMYECTBO YACOB I10 170 12

MMPOTPAMME




6 xitacc

HasBanue pasaesa

20P

(Tembl) OcHoBHOe cojepraHue OcHOBHBIE BHJBI AeITEJIbHOCTH

Kypca (4ucjio o0yyaronuxcs

YacoB)

HarypanbHble Apudmerudeckue ASHCTBHS C Borinoanars apudmerndeckue http://school-
qucaa MHOTO3HAYHBIMHM HATYPaJIbHBIMHU  |eiicTBHSI ¢ MHOTO3HAYHBIMU collection.edu.ru/
(30 u) yuciiaMu. YWCIIOBBIE BBIPAKCHUS, |HATYPATBHBIMH YUCIAMH,

nopsifoK AelCTBUM,
HCIIOJIF30BaHNE CKOOOK.
OxpyrieHne HaTypadbHBIX YHUCEIT.
Jemutenu u KpaTHBIE YU CHA;
HauOOJIBINUI OOINI IEIUTEIb U
HanMEHBIIIee 00IIee KpaTHOE.
PaznoxeHnue duciia Ha MpocCThIe
MHOXXUTEIHU. J[enuMOoCTh CyMMBI U
npousBeaeHus. Jemnenue ¢
OCTaTKOM.

Pemenne TekCTOBBIX 3aga4d

HAXOIUTH 3HAYEHHUS YNCIIOBBIX
BBIpOKEHUN CO CKOOKamm U 0e3
CKOOOK; BBIYMCJIATH 3HAYEHHUS
BBIPAXKEHUM, COIEpIKAIINUX
CTCIIeHNA. BBIMOJIHATH

NMPUKHIKY U OLleHKY 3HAYECHU I
YUCIIOBBIX BBIPAKEHUH,
NMPUMEHATh MPUEMBI TPOBEPKH
pesynbrara. Mcnosb30BaTh npu
BBIYH CJIEHUSAX TIEPEMECTUTEIIEHOE
M codeTaTeIbHOE CBOMCTBA
CJIOKEHUS U YMHOXKEHUS,

https://resh.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

pacnpeeIuTeNbHOe CBOMCTBO
YMHOKEHUS OTHOCUTEIHLHO
CIIOKEHMUSI, CBOMCTBA
apu(pMETHUECKUX JICHCTBUH.

HccaenoBaTh YiCIOBLIE
3aKOHOMepHOCTI/I, HpOBO]II/ITB
YUCJIOBBIC 3KCHepI/IMeHTBI,
BBLIABUIATH U 000CHOBBLIBAThH
TANoOTe3bI.

DopMyJIMPOBATH ONPe/IeIeHUs
JICITUTEIIST U KPaTHOTO,
HanOOJILIIErO OOIIETo JEIUTEIIS
M HaUMEHBIIIETo 00IIeTro
KpaTHOTO, TIPOCTOTO U
COCTaBHOTO YHCEI,
HCITOJIB30BaTh OTH MOHATHS MPH
peleHnn 3a7ad.

IIpuMeHATH aJATOPUTMBI
BBIYMCIECHNUS HAHOOJIBILIErO
00111ero IeIuTeas 1
HAaUMEHBIIEro0 OOIIETO

KpaTHOTO JBYX YHCEI,




AIITOPUTM PA3JIOKCHUS YHUCIA Ha
MMPOCTBIC MHOXHUTECIIN.
HccienoBarhb ycioBus
nenmuMocTy Ha 4 u 6.
HUccaenoBath, 00Cy:KIaTh,
¢opmyaupoBaTh U
000CHOBBIBATH BBIBO/I O
4ETHOCTHU CYMMBI, IPOU3BEACHUA:
JIBYX UETHBIX YMCEN, ABYX
HEYETHBIX YHCIIC, YETHOTO U
HEYETHOT O YHCEII.

HccaenoBath cBoiicTBa
IETUMOCTH CYMMBI U
TIPOM3BEICHUS YHCEIT.
IlpuBoaAUTHL NPUMeEPBI YHCET C
3aJJaHHBIMH CBOMCTBAaMH,
pacno3HaBaTh BepHbIE U
HeBepPHbIe YTBEPKICHUS O
CBOICTBax 4ucel, ONPOBEPraTb
HEBEPHBIC YTBEPIKICHHUS C
TTOMOIIBIO KOHTPIIPHUMEPOB.
KoncrpynpoBarb
MaTeMaTH4YecKHe NMPeAT0KeHusl C




MOMOIIBIO CBSI30K «H», «HIIN,
«ECJH..., TO...».

Pemrarh TeKCTOBBIC 3a/a4H,
BKJTFOYAIOIINE TTOHSITHS
JETMMOCTH, apU(PMETHIECKUM
CITOCOOOM, UCITOJIL30BaTh
nmepedop BCEX BO3ZMOKHBIX
BapyuaHTOB.

MopenupoBaTthb XOJ PELICHUS
3aJ1a4yy ¢ MOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIHUIIbI.

IIpuBOAUTH, pa3déuparsb,
OLlEeHUBATH PAa3INYHbBIC
pellleHus, 3alucu PelIeHun
TEKCTOBBIX 3a/1a4

Kpurnyecku onieHuBaTh
TOJIy9eHHBIN pe3yJIbTarT,
HaXOJUTh OLINOKH,
OCYIIECTBIISITH CAMOKOHTPOITB,
MpOBEpsis OTBET HA
COOTBETCTBHE YCIOBUIO




Harasanas
reoMeTpus.
IIpsimble Ha
niaockoctu (7 1)

IlepnienIuKyJISIpHBIE HPSIMBIE.
ITapannenbHbIE TIpSIMBIE.

Paccrosinne mexay npymst
TOYKAaMH, OT TOUYKH JI0 NPAMOHU,
JUIWHA YT Ha KBaJpaTHOMI
CETKeE.

IIpumepsl NPSIMBIX B NPOCTPAHCTBE

Pacno3HaBaTh Ha 4yeprexax,
pHUCYHKax ClIy4au B3aUMHOTO
PAaCIIOJIOKCHUA ABYX IPAMBIX.
H3o06paxkaTh ¢ MOMOIIBIO
YepTEKHBIX MHCTPYMEHTOB Ha
HEJIMHOBAHHOM U KJIE€TYaTOHU
Oymare IBe TIepeceKaronIuecs
MpsIMBIE, JBE TapaliieIbHbIe
IIpsAMBIE, CTPOUTH IIPAMYIO,
HNEPIEHAUKYISIPHYO JTaHHOM.
IIpuBOAUTHL IPUMeEPBI
MapaaiebHOCTHA U
MEePHEHIUKYISIPHOCTH MPAMBIX B
MMPOCTPAHCTRBE.

Pacno3naBarhb B
MHOTOYTOJIbHUKAX
MEePICHAUKYIISIPHBIE U
rapajielbHbIE CTOPOHEL.
HN300paxkaTb MHOTOYTOJIbHUKHU
C TIapaJuIeTbHBIMU,

e PIEeHIUKYIISIPHBIMHA

CTOpOHaMHU.

http://school-
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HaxoauTb pacCTOSIHUE MEXKIY
JBYMSI TOUKaAMH, OT TOUKH 110
MNpsIMOH, JUINHY IIyTH Ha
KBaJIpaTHOM CETKE, B TOM YMCJIIE
HCTIONB3YsT TU(PPOBBIE PECypCHI

Apoou(32 u)

OOBIKHOBEHHAs IPOOH, OCHOBHOE
CBOMCTBO JIpOOH, COKpAIICHUE
npob6eii. CpaBHEHHE U
YIIOPSIIOYUBAHUE OPOOCH.

Jecstuuanie npodu u
MeTpHUYecKasl CUCTeMa Mep.

ApudMeTnuecKkne IESHUCTBUS C
OOBIKHOBEHHBIMHU W JECSITHYHBIMHU
IIPOOSMH.

OtHomenue. JleaeHne B JaHHOM
oTHOLIeHNHU. Maciita0,
MPOTIOPIIHS.

IlonsitTue mpoueHra. Beruucnenue
MPOIEHTA OT BEIUYUHBI U

CpaBHUBATH U YIOPSIA0YMBATH
IpoOH, BLIOUPATH COCOD
CpaBHEHUS JPOOEH.
IMpeacTraBasATh ACCATUIHbBIC
IpoOn B BUAE OOBIKHOBEHHBIX
npo0Oeit m OOBIKHOBEHHBIC B
BHUJIC JICCATUYHBIX,
HCNOJb30BATh IKBUBAJIEHTHBIE
npecTaBJaeHusl JPOOHBIX YHCEI
NpU UX CPABHEHUH, MPHU
BBIYHCIICHUSX.

Hcnons3oBaTh gecsaTniHbIC
JIpolu mpu mpeodOpa3oBaHUU
BEJIMYUH B METPHYECKOMN
cucTeMe Mep.

http://school-
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BEJIMYUHBI 110 €€ HPOLIEHTY.

Penienue TeKCTOBBIX 3ajad,

coJiepIKalux APOOU M MPOICHTHI.

ITpakTnueckas padora
«OTHOUIEHNE TJIUHBI
OKPYKHOCTH K €€ IUaMeTpy»

BemounsaTe apudgmMeruyeckue
NeHcTBUS C OOBIKHOBEHHBIMU W
JIECSITUYHBIMU JIPOOSIMH.
BbruncasaThb 3HaYECHUSA
BBIPAXXEHUH, COJIEPIKALIUX
OOBIKHOBEHHBIC H JICCITUYHBIC
poOH, BBITIOTHSITH
npeoopa3oBaHus aApoodei,
BBIOMPATH CNOCO0, NPUMEHSAThH
cBOMCTBA apuPMETHICCKUX
JIEUCTBUM JIJIs1 pallMOHATU3ALIUU
BBIYUCJICHUH.

CocTaBJsATH OTHOIICHUS U
NPOIIOPLUHU, HAXOAUTH
OTHOLIIEHUE BEJIUYUH, ACIUTh
BEJIUYUHY B JTaHHOM
otHowmeHuu. Haxoautnb
AKCIEPUMEHTAJIBHbIM IIyTEM
OTHOLUEHUE IJINHBl OKPYXKHOCTH
K €€ nuaMeTpy.
HUnTepnperupoBarh MacmTad
KAaK OTHOILIEHUE BEJINYUH,
HAXOIUTh MacmTad IjIaHa,




KapThl ¥ BBIYHUCIIATH
paccTOSTHUSA, UCIIONB3YS
MacmTao.

OO0BACHATD, YTO TaKOE
MPOLICHT, YIOTPEOISITH 000POTHI
peYyr CO CIOBOM «IIPOLIEHT».
BoIpaxkaThb NpOIEHTHI B IPOOSIX
U 1poOu B MPOIEHTAX,
OTHOIIICHUE JIBYX BEJIUYHUH B
MPOIICHTAX.

BbIuMeJaATH MPOIEHT OT YHCia U
YHUCJIO TI0 €T0 MPOIEHTY.
OKpyriasaTh Ipo0Ou u

MPOTIEHTHI, HAXOAUTh
MpUOITVKSHUST YUCEIT.

PemraTh 3agauM Ha 9acTH,
MPOTICHTHI, MPOTIOPIIUH, HA
HaXOXJICHHE IpoOu (IIPOIeHTa)
OT BEIWYWHBI W BEIWYHHBI MO €&
IpoOu (TpOIeHTy), apodu
(mpotieHTa), KOTOpPBIH
COCTaBIISIET OJIHA BEIWYUHA OT
npyroi. IlpuBoaurs,




pa3ouparb, OlleHUBATh
pa3IudHbBIC PEUICHUS, 3ATUCH
pELIeHU TEKCTOBBIX 3a7a4.
N3BiexkaTb nHGOPMALMIO U3
TaOJUIl U TUaTPaMM,
HHTEPIPETUPOBATH TAOJIMYHbBIC
JTaHHBIC, OTIPEACIISITh
HauOoJIbIlIee 1 HAUMEHBIIIEE U3
MPEICTaBICHHBIX JTaHHBIX




Hassanue pasaesa
(TeMbI)
Kypca (410 4acoB)

OcHoBHOE coaepkaHnue

OCHOBHBIE BHABI
NEeATETLHOCTH 00y AIOITHXCSI

0P

Harnsiinasi reomeTpus.
Cummetpusi(6 1)

OceBasi cuMMeTpHs.
IlenTpanbHass CUMMETpPUSI.

ITocTpoeHne CUMMETPUUYHBIX
duryp.

IIpaktuueckas pabdora
«OceBas CUMMETPUSI.

CuMMeTpus B IPOCTPAHCTBE

PacniozHaBaTh Ha yeprexax u
n300pakeHUIX, U300paxkaTh OT
PYKH, CTPOUTH C TTOMOMIBIO
WHCTPYMEHTOB (purypy
(oTpesok, ToMaHyIO,
TPEYTOJIbHUK, IPSIMOYTOJIBbHHUK,
OKPY>XHOCTb), CHMMETPHUUYHY IO
JaHHOW OTHOCUTEIBHO MPSIMOIA,
TOYKHU.

Haxoauts npumMepbl
CUMMETPUH B OKPYXAIOLIEM
mupe. MoaeanpoBaTb 13 Oymaru
nBe GUrypbl, CHMMETPUYHBIE
OTHOCUTEJBHO MPAMOIi;
KOHCTPYHPOBaTh
reoOMEeTpUYECKUe

KOH(pUTYpaLHH, UCIIOIb3Y S
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CBOMCTBO CUMMETPHUH, B TOM
YHCJIIE C TTOMOIIBIO I (POBBIX
pecypcoB.

HccaenoBars cBolicTBa
M3yYEHHBIX QUTYD, CBSI3aHHBIC C
CUMMETpUEH, UCIIOJIB3YsI
SKCIIEPUMEHT, HaOII0IeHHE,
MOJEIUPOBAHHE.
O00cHOBBIBATB, ONPOBEPraTh C
IIOMOIIBIO KOHTPIIPUMEPOB,
YTIBEPKIECHUS O CUMMETPUU

(uryp

Bripa:kenus ¢ 0ykBamu
(64)

Ilpumenenue OyKB I
3aMuCH MaTeMaTHYEeCKHUX
BBIpaKEHUU U
nopeainoxkeHuii. BykBeHHbIE
BBIPAXCHUSI U YUCIOBBIC
HOACTAaHOBKH.

BykBenHBIE paBEeHCTBA,
Hax0XJ/ICHUE HEN3BECTHOTO
KOMIOHeHTa. PopMyITbI

HUcnoab3oBaTh OyKBBI IS
0003HaYCHUS YHCEe, IIPU
3aIlUCH MaTeMaTUYSCKUX
YTBEPKJACHHUM, COCTABIISTH
OyKBEHHBIC BBIPAKCHHUS T10
YCJIIOBUIO 3aJIa4H.
HcciienoBaTh HECIOXKHbBIC
YHUCIIOBBIC 3aKOHOMEPHOCTH,

HCITIOJIb30BaTh 6yKBBI JJI UX




3aIluCH.
BbIyuCasITh YUCI0BOE
3HaYCHUE OYKBEHHOTO
BBIPAXXCHHUS MPH 3aJaHHBIX
3HAYCHHSX OYKB.
3anuchiBaTh (OPMYJIbI:
repuMeTpa U miouaim
MPSIMOYTOJIbHUKA, KBaJIpaTa;
JUTUHBI OKPY>KHOCTH, TIJIOIIAIN
Kpyra; BHINOJHSATH
BBIYHCJIEHHS TI0 STUM
dhopmyam.

CocrTaBadaTs GpopmMyJibl,
BBIPAXKAIOILINE 3aBUCUMOCTH
MEXIy BEJIMYUHAMU: CKOPOCTb,
BpeMsl, pACCTOSIHUE; 1ICHA,
KOJINYECTBO, CTOUMOCTb;
MPOU3BOAUTEIILHOCTD, BPEMS,
00BEM padOTHI; BBITTOJIHSTH
BBIYMCJIEHUSI 10 3TUM
bopmynam.

HaxoauTh HEU3BECTHBIN




KOMIIOHEHT apu(PMETHIECKOTO
JICUCTBUS




Harnsijanas reomerpusi.
Durypsol
Ha miockocTu(14 u)

YHeThbIpEXYTOJbHUK,
OpUMEPHI
4eThIPEXYTOJIBHUKOB.
IIpssMOYyroJbHUK, KBaJpar:
CBOMCTBAa CTOPOH, YTJIOB,
JAuaroHajeu.

N3mepenue yrios. Bujbl
TPEyTOJILHUKOB.

ITepuMeTp MHOTOYTOJIBHHKA.
ITmomanes GuUrypsl.
DopMyIJibl IEpUMETpPaA U
TUIOMIAAA TPSIMOYTOJIbHUKA.
ITpubnmxEéHHOEC N3MEPECHUE
mwromaau GUuryp.

IIpakTuaeckas pabora
«IInomane Kkpyra»

HN300pakaTh HA HEIWMHOBAHHOU
U KJIETYaTon Oymare ¢
HCIIOJIb30BAHUEM YEPTEKHBIX
AHCTPYMEHTOB
JETBIPEXYTOJIBHUKU C
3aJJaHHBIMU CBOMCTBaMU: C
nmapamiciibHbIMU,
MEePHEHIUKYJIIPHBIMU, PABHBIMHA
CTOpOHAaMHU, MPAMBIMHA YTJIaMH U
np., paBHOOCIPECHHBIH
TpeyronpHUK. Ilpennarars u
00CyKIaTh CIOCOOBI, AITOPUTMBI
MMOCTPOCHUS.

HccaenoBarb, UCIIOIb3Ys
AKCTIEPUMEHT, HAOJIIOICHHE,
MOJIEJIMPOBaHUE, CBOMCTBA
MPSIMOYTOJILHUKA, KBaJIpaTa,
pa30uBaTh Ha TPEYTOJHLHUKHU.
O00CHOBBIBATH, OIIPOBEPraTh C
MTOMOIIbI0O KOHTPIIPUMEPOB
YTBEPKIASHUS O
MPSIMOYTOJILHUKE, KBaJlpare,
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pacno3HaBaTh BEpHbBIE U
HEBEPHBIE YTBEPIKICHUS.
HN3MepsATH U CTPOUTH C
IIOMOIILIO TPAHCIIOPTHUPA YTIJIBI, B
TOM YHUCJIC B MHOTI'OYT'OJIbHHUKE,
CPaBHUBATH YIJIbI;
pacno3HaBaTh OCTPHIE, TIPSIMBIE,
TyIlbl€, PA3BEPHYTHIC YIJIBI.
Pacno3naBath, H300paxkaTh
OCTPOYTOJIbHBIN,
NPSIMOYTOJIbHBINA, TYNOYTOJIbHBIH,
paBHOOCIPCHHBIH,
PaBHOCTOPOHHUN TPEYTONILHUKH.
BbiuncasaTs nepuMeTp
MHOTOYTOJIbHUKA, TUIOIIA b
MHOTOYTOJIbHHAKA pa3OneHHEeM
Ha TIPIMOYTOJILHUKH, HA PaBHBIE
(burypsl, UCTIOJTL30BATH
METPHUYECKHUE STUHUIIBI
W3MEpeHUsl JUINHBI H
TUTOTIIA]TH.

Hcnosib3oBaTh NPpUOINKEHHOE
u3MepeHne JUTMH W TUIOMQJIeH Ha




KJIeT4aToOu Oymare,
NpuOIMKEHHOE U3MEPEHUE
JIJIMHBI OKPYKHOCTH, TUIONIAIH

KpyTa




Ha3sanue
pasjaena (TemMbl)
Kypca (4McJI0 4acoB)

OcHoBHOE coaepkaHnue

OCHOBHBIE BHbI
JAeSITeILHOCTH
odyuaromuxcst

0P

ITos0kuTEILHBIE H
oTpULATEJbHbIE

qyucaa
(40 u)

Ilenbie uncna. Moy b

4quciia, reoMeTpudecKas
WHTEPIIPETAINI MOy,
YuciioBbIE MPOMEXYTKHU.

ITonoxureabHbIE U
OoTpHUIATEILHBIC YUCJIA.
CpaBHeHHEC
HOJOKUTEIbHBIX U
OTPHUIATEIbHBIX YHCE.
Apudmerudeckue
JEHCTBHS C
MOJIOKUTENbHBIMU U
OTpHUIIATEIIFHBIMH
YUCIIAMH.

Pemmenne TekCTOBBIX 3amayd

IIpuBoaAuTH MpUMeEPHI
HCIIOJIb30BAHMS B PEAIBHOU
JKHU3HHU IMOJIOXKUTECIIBbHBIX U
OTPULATCIBbHBIX YHUCECII.
HN300paxkaTh 1enbie
YHCIa, TOJI0KUTEIbHBIE U
OTpHLATEIILHBIEC YUCIIa
TOYKAaMH Ha YHCIIOBOM
NpAMOMU, MCIOJIL30BAThH
YHUCIOBYIO PSIMYIO IS
CpPaBHEHMUs YHCEIL.
ITpumensiTh nMpaBuJia
CpaBHEHWUS,
YHOPSAXOYHUBATH LIEIIbIE
4yucaa; HAXOAUTh MOJYJb
4HCTA.

®opmyaupoBaTh NpaBujia
BBIUMCIIEHHS C

http://school-
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MOJIOKUTEIBHBIMU U
OTpUIIATEIbHBIMU
YyHclaMi, HAXO0JIUTh
3HAYEeHUSI YUCIIOBBIX
BBIPAXXEHUH, COJIEPIKALIUX
JICUCTBUS C
MMOJIOKUTEIbHBIMHU U
OTpHUIIATEITEHBIMH
quCIaMU.

IIpuMmeHsiTH cBOMCTBA
CIIO’KEHUS U YMHOKCHUS
JUIST IpeoO0pa3oBaHUsI CyMM
U TIPOU3BEJICHUM

IpencrasiieHue
JaHHBIX

(6 w)

IIpssmoyronpHas cucrema

KoopauHaT Ha IIJIOCKOCTH.

Koopaunatbl TOYKH Ha
IUIOCKOCTH, abcrucca u
opauHaTa.

CronbuaTbie U KPyTOBBIE
JHarpaMMBbl.

[Ipaktuueckas pabota
«IlocTpoenue

OOBSICHATH U
WJJIIOCTPUPOBATDH MOHSITHE
MPSIMOYTOJILHOW CUCTEMBI
KOOPJIHWHAT Ha TNIOCKOCTH,
HUCHOJIL30BaTh
TEPMHUHOJIOTHIO; CTPOUTH
HAa KOOpAUHATHOU
IUIOCKOCTH TOYKHU U
(burypsl 10 3aJaHHBIM
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JauarpamMm.

KOOpJHUHATaM, HAXOJAUTHh
KOOPJAMHATHI TOYEK.
YurtaTh cTOJIOYATHIC U
KPYT'OBBIC IHATPAMMBI;
HHTEPIPETHPOBATH
JIAHHBIC; CTPOUTH
cToNOYaThie TUarpamMmBbl.

Penrenne TeKCTOBBIX 3a7a4,

coJiep KaIuXx JaHHbBIC,
MIpEICTaBICHHBIC B

TabJIMIaX U Ha guarpamMmmax

Hcnoab3oBars
vuHpopManuio,
MPEACTaBICHHYIO B
TabaHUIax, Ha TUarpamMmmMax
JUTS. PEIIeHUST TEKCTOBBIX
3a/1a4 ¥ 3a7a4 U3
pealibHOW KU3HU

Harasauas

regMeTpusi.
Durypbl

B IIPOCTPaHCTBE
9w

IIpsiMmOoyTrospHbIN
napa’siesyieruries, Kyo,
npusma, nupammaa,
KOHYC, HUJIUHJP, LI1ap U
chepa. zobpaxenue

Pacno3naBarp Ha
YyepTexax, pUCyHKax,
ONMChIBATH MUPAMUAY,
MpU3MY, LMJIMH]IP, KOHYC,
miap, u1300pasxkaTb UX OT




MPOCTPAHCTBEHHBIX
¢uryp. I[Ipumepsr
pPa3BEPTOK
MHOTOTPaHHHUKOB,
MUIVHAPA U KOHYCa.

IIpakTnueckas pabdota
«Co3maHue MoIeseu
OPOCTPAHCTBEHHBIX

uryp».

ITousaTtue o0bEMA; eTMHULIBI
uzMepeHust oo0béma. O0bEM
PSIMOYTOJIEHOTO
napalieyieruieaa, Kyoa,
popmyirer 06BEMa

PYKH, MOJeJIMPOBATH U3
Oymaru, TIacTUINHA,
MIPOBOJIOKH U JIP.
I[IpuBoaANTH NPUMEPHI
00BEKTOB OKPYXKAOIIET0
Mupa, UMermux (Gpopmsbl
Ha3BAHHBIX TCJI.
Hcenoab3oBaTth
TEPMHHOJIOTHIO: BEpIIIUHA,
pebpo, rpaHb, OCHOBaHHE,
BBICOTA, pAUyC U
JIMaMETp, pa3BEPTKa.
N3yuaTsh, UCTIONB3YS
JKCIIEPUMEHT, HAOIIOICHHE,
W3MepeHune,
MOJIETUPOBAHUE, B TOM
4HCIIe KOMITBIOTEPHOE, U
ONNUCHIBATH CBOICTBA
Ha3BAaHHBIX TN, BBISIBJIATH
CXO/ICTBA M PA3JIUIHUSA:
MEXy MUPAMUION U
MPU3MOU; MEXKIY




LUIUHIAPOM, KOHYCOM U
IapOM.

Pacno3naBare pa3BépTKU
napaJjuiejienuiieia, Kyoa,
IPU3MBI, IUPaMUBbI,
KOHYcCa, IUJIHHIPA;
KOHCTPYMPOBATH JIAHHBIS
Teja u3 pa3BEPTOK,
CO3/1aBaTh UX MOJCIIH.
Co3naBaTh MoaeJn
MPOCTPAHCTBEHHBIX QUTYP
(n3 Oymarwu, mpoBOJIOKH,
IUTAaCTWJIMHA U JIP.)
N3mepsaTh HA Mo1eJIsIX:
JUTUHBI pEdep
MHOTOTPAHHHUKOB, THAMETP
mapa.

BeiBoauts opmy.ry
00bEMa TIPSIMOYTOIBHOTO
napaJuieenure/a.
Bbiuucasars no
dopmyaam: 00bEM




NIPSAAMOYT'OJIBHOT O
napaJsielienumea, Kyoa;
HMCIIOJB30BaTh €IMHUIIBI
n3MepeHust 00bEma;
BBIYHCIATH 00BEMBI TE,
COCTaBJICHHBIX U3 KyOOB,
napasuiesieuIe/0B;
peliaTh 3a1a4u C
p€ajibHbIMU AJaHHBIMU




IToBTOpEHME,
00o00IIeHneE,
cucTeMaTU3anus
(20 v)

IloBTOpEHNE OCHOBHBIX
HNOHSTUMN

1 METOJIOB KypcoB 5 u 6
KJIACCOB,

00001IIeHHE U
cHUcTeMaTHu3alus 3HaHUH

Bbrunciasith 3HaYCHUS
BBIPAKCHUH, COASPIKAIUX
HaTypaJjbHbIC, IICJIbIC,
MMOJIOKUTEIBHBIC U
oTpHUllaTe/IbHBIC

quciia, OOBIKHOBEHHEIE U
JecsITUYHBIE IPOOH,
BBITIOJIHSITh
mpeoOpa3oBaHUsl YHUCET U
BBIPAXKECHUMH.

Buioupath cnocod
CpaBHEHUS YHCE,
BBIUMCJICHUH,

NPUMEHSATHh CBOMCTBA
apuPpMETHICCKUX TCHCTBUN
JUTSL paliioHaTA3aIAHN
BBIYUCJICHU U




BBIUUCJICHUMU.
Pemathb 3agaum 13 peajibHOU

JKU3HU, IPUAMEHSITh
MaTeMaTHYeCKHe 3HAHUS
JUISL pEUICHUs 3aJ1ad U3
Ipyrux

MMPEIMETOB.

Pematp 3agaum pazHbIMH
crnocodamMu, CpaBHUBATD,
BBIOMPATH CIIOCOOBI

peIIeHus 3a1aun.
OcyuecTBJIsATH
CaMOKOHTPOJIb BBITIOTHSIEMBIX
JefcTBUN

U CaMOTIPOBEPKY
pe3yJiibTaTa BBIUYHCIEHUN




TEMATHYECKOE IINTAHUPOBAHHUE

6 KJIACC
Kouau4vecTBO yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeEM HppoBbIe
Ne i/ pasi Konrpoabublie | IIpakTHyeckue (1dpp )
NMPOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubmmoreka [IOK
1 H 1
BTYpAIIbIHE THCHa 30 https://m.edso0.ru/7f414736
9 Harnsanas reomerpus. [Ipsmeie Ha 5 bubnuorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6mmorexa [IOK
2 1 1
3 Jpodu 3 https://m.edso0.ru/7f414736
bu6mmoreka [JOK
4 Harnsanas reomerpusi. CuMmmeTpus 6 1 httos://m.eds00.ru/ 7414736
bu6mmoreka [JOK
> Berpaxenis ¢ Oyksamu 0 https://m.edso0.ru/7f414736
Harnsanas reomerpusi. @urypsl Ha bubnuorexka [JOK
6 14 1 1
TJIOCKOCTH https://m.edso0.ru/7f414736
7 [TonoxxuTenpHbIC M OTPUIIATEIILHBIC YHCIIA 40 1 Bubmorexa IIOK
https://m.edso0.ru/7f414736
bubnuoreka [JOK
8 HpecraieHue AaHHEX 6 . https://m.edso0.ru/7f414736
9 Harnsannas reomerpus. @urypsl B 9 1 bubnuorexa [IOK
MIPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEnue, 060061IeHNE, 20 1 bu6mmoreka [JOK
cUcTeMaTHu3aIus https://m.edsoo.ru/7f414736
OBUIEE KOJIMYECTBO YACOB I1O ITPOTPAMME 170 5 5
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IHHOYPOYHOE IIVTAHUPOBAHHUE

6 KJIACC
KoauuecTBo yacoB JaTa u3yyenust
DJIeKTPOHHBbIE NH(pPOBLIE
Ne n/m Tema ypoka
o0pa3oBaTe/bHBIE PeCypchl
Beero Koutpon. | Ilpakr. IUTaHUpyeMas (hakTHyeckas
paboThI paboTbI
Apudmernueckue JeMCTBUS C
1 MHOTO3HAYHBIMH HaTypaJIbHBIMHU 1 0 0 bubmorera [JOK
P https://m.edsoo.ru/f2a208ec
YHUCIIaMHU
Apudmernueckue JeMCTBUS C
2 MHOTO3HAYHBIMH HATYpaIbHBIMH 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/f2a20aea
YUCIIaMH
ApubmMernueckue TeHCTBUS C
3 MHOTO3HAYHBIMH HATypaIbHBIMU 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/f2a2140e
YUCIIaMH
ApubdmMernueckue TeHCTBHS C
4 MHOTO3HAaYHBIMHU HATYpaIbHBIMU 1 0 0 bubmorexa LOK
P https://m.edsoo.ru/f2a21580
YUCIIaMH
ApudmMernueckue TeHCTBHS C
bubmuoreka [JOK
5 MHOTO3HAYHBIMH HATypaIbHBIMH 1 0 0
https://m.edsoo.ru/f2a216de
YUCJIAMH
Apudmernueckue JeMCTBHS C
bu6mmoreka [JOK
6 MHOTO3Ha4HBIMHU HaTypaJbHbIMU 1 0 0
https://m.edsoo.ru/f2a2180a
YUCIIaMHU
7 YucnoBele BEIpaXKEHUS, IOPSIIOK 1 0 0 bubnuorexa [IOK
IEWCTBUI, UCIOJIL30BaHUE CKOOOK https://m.edsoo.ru/f2a20c48
8 UYucnoBele BRIpaXXEHUS, OPAIOK 1 0 0 bubnuorexa [IOK
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IEUCTBUH, UCIIOJIB30BaHUE CKOOOK

https://m.edsoo.ru/f2a20d6a

Yucnoswie BBIPpAXKCHUA, TIOPAIOK

9
IENCTBUI, UCIIOJIB30BaHUE CKOOOK
10 UuCcoBbIe BEIPAXKEHUS, TOPSIIOK
IENCTBUI, UCIOJIBE30BaHUE CKOOOK
11 UucoBbIe BEIPAXKEHUS, TOPSIIOK
IENCTBHI, UCITOJIL30BaHUE CKOOOK
bubmmoreka [IOK
12 OxpyriieHrne HaTypaJIbHBIX YUCE
https://m.edsoo.ru/f2a21274
13 OxpyriieHne HaTyPaTbHBIX YUCEIT
14 OxpyriieHne HaTypajJbHBIX YUCEIl
Jlenmutenu v KpaTHBIC YHCIIA;
. . bu6mmoreka [JOK
15 HanOOJIBIIIUN OO NEIUTENH U
https://m.edsoo.ru/f2a22a3e
HauMEHbIIIee 0011ee KpaTHOE
Jlenutenu u KpaTHBIE YHUCIIA;
. . bu6mmoreka [JOK
16 HauOOJIBIINI 00N JEIUTEND U
https://m.edsoo.ru/f2a22b9c
HauMEHbIIIee 0011ee KpaTHOe
Jlenutenu v KpaTHBIE YUCIIA,
. . bu6mmoreka [JOK
17 HauOONBIINUI OOIIUI IEIUTEND U
https://m.edsoo.ru/f2a2340c
HauMEHbIIIee 0011ee KpaTHOE
Jlenutenu U KpaTHBIE YHUCIIA;
18 HanOOJIBIIIUNA OONIHUI IEIUTENIb U
HauMeHbIIee o0I1ee KpaTHOe
Jlenutenu u KpaTHbIC YHCTIA;
19 HaUOOJIBIINI OO IEIUTEND U
HauMeHbI1ee o0I1ee KpaTHOe
20 JlenuTenu u KpaTHBIE YHCTIA;

HaUOOJIBIINI 00N JEIUTEND U
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HauMeHbIIee o0IIee KpaTHOE

21 JlenmMMOCTh CyMMBI U TIPOU3BEICHUS bubmmorexa LOK
https://m.edsoo.ru/f2a22d2c
22 JlenuMocCTbh CyMMBbI U TPOU3BEICHUS Bubnuorexa LIOK
https://m.edsoo.ru/f2a23254
23 JleneHue ¢ OCTaTKOM
bubnuorexa [JOK
24 Alenettite ¢ ocTatkoM https://m.edSO(I)_.I ru/f2a24104
25 Pemrenne TeKCTOBBIX 3a1a4 bubmmorexa [TOK
https://m.edsoo.ru/f2a21e90
26 Pemrenne TekCTOBBIX 3a1a4 bubmiorexa HOK
https://m.edsoo.ru/f2a2226e
27 Permrenne TexCTOBBIX 3aa4 bubmorera [IOK
https://m.edsoo.ru/f2a22412
28 Permrenne TexCTOBBIX 3aa4 bubnmorexa LOK
https://m.edsoo.ru/f2a226e2
29 Pertenue TexcTOBBIX 3234 Eubmorexa ITOK
https://m.edsoo.ru/f2a228a4
30 KonTtponbHas padoTa o teme bubnuoreka [JOK
"Harypasibabie yncna" https://m.edsoo.ru/f2a242a8
31 [lepnientukynspHbIe TPsIMbIE bubmorexa HOK
https://m.edsoo.ru/f2a24442
32 [lepneniuKynsspHBIE IPSIMBIE Bubmmorexa LIOK
https://m.edsoo.ru/f2a24596
bubnmuoreka [JOK
33 HapannenbHie npsMsie https:// m.edSO(I)J.: ru/f2a248d4
34 [TapannensHble npsMble Bubmmorexa LIOK

https://m.edsoo.ru/f2a24a32
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Paccrosnue Mex 1ty AByMsl TOUKaMH,

35 OT TOYKH J0 IPSIMOM, JUIMHA bubmoreia HOK
A0 TP de N https://m.edsoo.ru/f2a24776
MapIpyTa Ha KBaJpaTHOU CETKe
PaccrostHue Mexay IByMs TOUKaMH,
36 OT TOYKH JI0 MPSIMOH, JUTHHA
MapuipyTa Ha KBaJpaTHOM CETKe
Paccrosinre MeXay IByMST TOYKAMHU,
37 OT TOYKH 0 11 ﬂﬁzg yrHHa bubmorera [JOK
Ao TP e . https://m.edsoo.ru/f2a24eb0
MapIpyTa Ha KBaJpaTHOU CEeTKe
OOBIKHOBEHHAS JIPp0Ob, OCHOBHOE
38 CBOMCTBO Ip0o0OH, COKpallleHue bubmmorexa [TOK
B0 APODIL, COKP https://m.edsoo.ru/f2a261fc
npooei
OObIKHOBEHHAS JIp0Ob, OCHOBHOE
39 CBOMCTBO ApOOH, COKpAICHUE bubmorexa HOK
N FPODH, COKpatll https://m.edsoo.ru/f2a26670
npooei
OOBIKHOBEHHAS JIp0Ob, OCHOBHOE
40 CBOMCTBO ApOOH, COKpaIllEHHE bubmorexa HOK
N APODH, CORpatl https://m.edso0.ru/f2a26936
npooei
OOBIKHOBEHHAs JIp0Ob, OCHOBHOE
41 CBOMCTBO ApOOH, COKpaIllEHHE bubmiorexa LOK
N APODH, COKpatll https://m.edsoo.ru/f2a26ab2
npooeit
42 CpaBHEHME U YIIOPSAOUYMBAHKE bubnnoreka [JOK
npobeii https://m.edsoo.ru/f2a2721e
43 CpaBHEHHE U YyIOPSIAOUYNBAHHE bubnunoreka [JOK
apobeit https://m.edsoo.ru/f2a2749e
m CpaBHEHHE U YyOPSAOUYMBAHHE bubnunoreka [JOK
apobeit https://m.edsoo.ru/f2a275ac
45 JlecsaTuuHble JpoOU U METpUUECKast bubnuorexa [IOK
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cucTeMa Mep

https://m.edsoo.ru/f2a2638c

JlecsaTuaHbIE IPOOU U METPUYECKas

46
cUCTeMa Mep
Apudmernyeckue NENCTBUA C
47 Oé)I)II(?HOBeHHI)IMI/I If €CATUIHBIMUA bubmmorexa [TOK
A https://m.edsoo.ru/f2a276c4
TpoOsMHU
Apudmernueckne nelicTBUA C
48 Oé)LIE)HOBeHHI)IMI/I I/)II eCATUYHBIMU bubmiorexa HOK
A https://m.edsoo.ru/f2a277dc
TpoOsSMHU
Apudmernueckue JeMCTBUS C
49 OOBIKHOBEHHBIMHU U JECITUYHBIMU bubmiorexa HOK
https://m.edsoo0.ru/f2a27d40
IpoOsiMu
Apubmernueckue TeHCTBUS C
bu6mmoreka [JOK
50 OOBIKHOBEHHBIMU U JECATUYHBIMU
https://m.edsoo.ru/f2a27ec6
IpoOsSMHU
ApubmMernueckue TeHCTBUS C
bu6mmoreka [JOK
51 OOBIKHOBEHHBIMU U IECATHYHBIMHA
https://m.edsoo.ru/f2a27c00
IpoOsSMHU
52 OTHOLICHIE bu6mmoreka [JOK
https://m.edsoo.ru/f2a282c2
53 OTHollIeHne
54 JleneHue B JaHHOM OTHOIIICHUU bubmorexa HOK
a https://m.edsoo.ru/f2a28448
55 Jlenenue B JaHHOM OTHOIICHUU
bu6mmoreka [JOK
56 M 5]
ACITETAD, Hpotopit https://m.edsoo.ru/f2a28a7e
b K
57 Macmra6, mpomopius nomorexa 110

https://m.edsoo.ru/f2a28c22
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bubmuoreka [JOK

>8 Homsrrue npotenta hitps://m. eds00.ru/f2a28076
bubnuorexa [JOK
59 Honsirie mpouerra https:// m.edsocI)_.[ ru/f2a28efc
60 Brruncnenue npouenTa OT BEINYUHBI bubnuorexa [JOK
Y BEJINYUHBI 110 €€ MPOLICHTY https://m.edsoo.ru/f2a29064
61 Beruncnenue npoueHnTa OT BEITNYUHBI bubnnorexa [JOK
Y BEJIMYUHBI MO €€ MPOLICHTY https://m.edsoo.ru/f2a291e0
62 Brruncnenue npoieHTa OT BETUYHUHBI
Y BEJIMYMHBI TI0 €€ MPOIICHTY
63 Brruncienue npoieHTa OT BeTUIHHBI
Y BEJIUYUHBI 110 €€ IPOLIEHTY
64 Pemenue TekcToBBIX 33124, bu6mmoreka [JOK
coJiepKaniux JpoOHu U MPOIEHTHI https://m.edsoo.ru/f2a26512
65 Penienne TeKCTOBBIX 3a/1a4, bubmuorexa [JOK
coJiepXKaniux JpoOu U MPOIEHTHI https://m.edsoo.ru/f2a2818c
66 Penienne TekcTOBBIX 3a1ad, bubnuorexa [JOK
coJiepXKaIiux JpoOu U MPOIICHTHI https://m.edsoo0.ru/f2a29546
67 Pemenue TekcToBbIX 33124, bu6mmoreka [JOK
coJiepXKaIiux JpoOHu U MPOIICHTHI https://m.edsoo.ru/f2a29a46
68 KonTtponbHas paborta no teme bubnnoreka [JOK
"Npo6u" https://m.edsoo.ru/f2a29d34
[IpakTuueckast paborta o Teme
69 "OTHOIIEHNE NTIUHBI OKPYKHOCTH K bubmmorexa [TOK
) " https://m.edsoo.ru/f2a29bea
e€ nuameTpy
70 OceBas cummetpus. LlenTpanbHas bubnunoreka [JOK
CUMMETpUs https://m.edsoo.ru/f2a2509a
71 OceBas cummerpus. LlenTpanbHas bubnuorexa [IOK
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CUMMeETpUs https://m.edsoo.ru/f2a25428
bubmmoreka [IOK
72 IT
OCTPOCHHE CHMMCTPHIHBIX QUIyp https://m.edsoo.ru/f2a252ca
bubmmoreka [IOK
7 IT
3 OCTPOCHHE CHMMCTPHIHBIX QUIyp https://m.edsoo.ru/f2a257fc
74 [IpakTnueckas paborta o reme bubnnorexa [JOK
"OceBas cummerpus" https://m.edsoo.ru/f2a2598c
75 CummeTpus B MPOCTPAHCTBE bubmorexa HOK
P Poctp https://m.edsoo.ru/f2a25ae0
[Ipumenenne OyKB IS 3aMMUCH
P B A N BuGmuorexa LIOK
76 MAaTeMaTHYECKUX BBIPAKCHUH U
. https://m.edsoo.ru/f2a2b274
MIPEIOKEHUH
77 BykBeHHBIE BBIpAKEHUS U YU CIIOBBIE bubnnorexa [JOK
OJCTAaHOBKU https://m.edsoo.ru/f2a2b972
78 bykBeHHbIE paBEHCTBA, HAXOXKICHUE bubmuorexa [JOK
HEWU3BECTHOIO KOMIIOHEHTA https://m.edsoo.ru/f2a2bada
79 bykBeHHBIE paBEHCTBA, HAXOXKICHUE bubnuoreka [JOK
HEU3BECTHOT'O KOMITIOHEHTA https://m.edsoo.ru/f2a2bbe8
bu6mmoreka [JOK
80 o
OPNIRE https://m.edsoo.ru/f2a2bd14
bubnuoreka [JOK
81 o
OPNYIRE https://m.edsoo.ru/f2a2be40
82 YeThIpEXYroJIbHUK, IPUMEDPBI bubnnoreka [JOK
YETBIPEXYTOJIBHUKOB https://m.edsoo.ru/f2a2al9e
83 [IpssMOyronpHUK, KBaJapaT: CBOMCTBA bubnuorexa [IOK
CTOPOH, YIJIOB, JUaroHaJlIeu https://m.edsoo.ru/f2a2a2{2
84 [IpsiMOyroBHUK, KBAJpPAT: CBOWCTBA

CTOPOH, YIJIOB, IMAroHaJIen



https://m.edsoo.ru/f2a25428
https://m.edsoo.ru/f2a252ca
https://m.edsoo.ru/f2a257fc
https://m.edsoo.ru/f2a2598c
https://m.edsoo.ru/f2a25ae0
https://m.edsoo.ru/f2a2b274
https://m.edsoo.ru/f2a2b972
https://m.edsoo.ru/f2a2bada
https://m.edsoo.ru/f2a2bbe8
https://m.edsoo.ru/f2a2bd14
https://m.edsoo.ru/f2a2be40
https://m.edsoo.ru/f2a2a19e
https://m.edsoo.ru/f2a2a2f2

N3mepenue yrios. Buasl

bubmuoreka [JOK

8 TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2a75c
86 N3mepenue yrios. Buasl bubnuorexa [JOK
TPEYrOJIbHUKOB https://m.edsoo.ru/f2a2ab94
bubnuorexa [JOK
87 Heprmetp MroroyrobHiia https://m.edSO(I)_.[ ru/f2a29eb0
88 [lepuMeTp MHOTOYTOJTHHUKA
89 [Tnomans purypsr
90 [Tnomans Gurypsr
01 @opMyIbl TepUMeETpa U MIIONIAAN
MPSIMOYTOJIbHUKA
92 @opMyIibl IEpUMETpa U IUIOIIAIN
MPSIMOYTOJIbHHUKA
93 [TpubmxkEéHHOE U3MEPEHHE
mIomanu Guryp
94 [IpakTuueckas paborta o Treme bubmuorexka [JOK
"ILnomane kpyra" https://m.edsoo.ru/f2a2ae8c
KounTponbnas pabota o teme
95 "Beipaxenus ¢ OykBamu. Ourypsl Ha
mIockocTu"
bubnunoreka [JOK
% Henre ucna https:// m.edsocI)J.: ru/f2a2bféc
bubnunoreka [JOK
o Henste wmera https:// m.edSO(I)J.: ru/f2a2c07a
bubnunoreka [JOK
%8 Henre aucna https:// m.edSO(I)J.: ru/f2a2cl7e
99 Monynp yncna, reOMeTpruIecKas bubnuorexa [IOK

HHTCpHpCTaAllus MOAYJIA

https://m.edsoo.ru/f2a2c886
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100 Monynp yncia, reOMeTpruIecKas bubmuorexa [IOK
HHTEpIIpeTalus MOIYJIs https://m.edsoo.ru/f2a2ca3e
101 Monynp yncna, reoMeTpruiecKast bubnuorexa [JOK
HMHTEpIIpETALUsA MOYJIA https://m.edsoo.ru/f2a2cha6
102 Monynp yncna, reOMeTpruIecKas
MHTEpIpEeTaIHs MOAYIIS
103 Monynp yncna, reoMeTpruuecKas
MHTEpIpEeTAIHs MOAYIIS
104 UucnoBble IPOMEKYTKH
105 [TonoxurenpHble U OTPUIIATEIbHBIE
qucna
106 [TonoxwurenpHbIle U OTPUIIATEIbHBIE
qucna
107 CpaBHEHHE MOJIOKUTEITBHBIX U bubnuorexa [JOK
OTPHULATEIbHBIX YUCET https://m.edsoo.ru/f2a2ce30
108 CpaBHEHME MOJIOKUTEIbHBIX U bubnunoreka [JOK
OTPHULATEIbHBIX YUCEN https://m.edsoo.ru/f2a2cf48
109 CpaBHEHHE MOTOKHUTEIBHBIX U
OTpULIATENIbHBIX YHCET
110 CpaBHEHUE MMOTOKHUTEIBHBIX U
OTpUATENIbHBIX YHCET
111 CpaBHEHUE MMOTOKHUTEIBHBIX U
OTPULATENIBHBIX YHCET
Apudmernueckue neMcTBus ¢
112 MOJIOKUTETBHBIMU U Bubmmorexa LIOK
https://m.edsoo.ru/f2a2d830
OTPHILIATEIbHBIMU YUCIIAMHU
113 Apudpmernueckue neicTBus ¢ bubnuorexa [IOK

ITOJIOXKUTCIIbHBIMHU U

https://m.edsoo.ru/f2a2d984
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OTPULATCIIbHBIMU YHCJIaMU

Apudpmernueckue IecTBUs C

114 HOJOKUTEIHLHBIMUA U bubmaorexa [IOK
https://m.edsoo.ru/f2a2dab0
OTPUIIATEILHBIMU YHCTIaMU
Apudmernueckne QeiiCTBUA C
115 HCI))J'IC()b)KI/ITeJ'II)HI)IMI/I " bubnmorexa LOK
https://m.edsoo.ru/f2a2ddee
OTPUIIATEIILHBIMU YUCTIaMHU
Apudmernueckue AeMCTBUS C
bubmmoreka [IOK
116 MOJIOKUTEIHFHBIMA 1
https://m.edsoo.ru/f2a2defc
OTPHIIATEIILHBIMU YUCIIAMH
ApudmeTnueckue NJeCTBUSA C
117 H(I))J'I(;b)KI/ITeJ'II)HHMI/I u bubmmorexa [TOK
https://m.edsoo.ru/f2a2e384
OTPHIIATEIILHBIMU YUCTIAMH
ApubmMernueckue TeUCTBUS C
bu6mmoreka [JOK
118 MOJIOKUTEIBHBIMU U
https://m.edsoo.ru/f2a2e5f0
OTPHIIATEILHBIMU YUCIIAMH
ApubdmMernueckue TeHCTBUS C
119 OJIOKUTEIHHBIMU U Eubmorexa ITOK
https://m.edsoo.ru/f2a2e762
OTPHIIATEILHBIMHU YHCIIaMHU
ApudmeTnueckrue OeicTBUA C
120 H(I))nj)mHTeJILHHMH u bubmorexa [IOK
https://m.edsoo.ru/f2a2eb90
OTPHIIATEILHBIMHU YHCIaMHU
ApubdmMeTnueckue TeHCTBUS C
121 HOJIOKUTEIBLHBIMA U Bubmiorexa IIOK
https://m.edsoo.ru/f2a2ecf8
OTpUIATENILHBIMHU YHCITAMHU
Apudmernueckue JeMCTBHS C
bu6mmoreka [JOK
122 HOJIOKUTEIHLHBIMA U

OTPULATCIIbHBIMU YU CIIaMHA

https://m.edsoo.ru/f2a2eel0



https://m.edsoo.ru/f2a2dab0
https://m.edsoo.ru/f2a2ddee
https://m.edsoo.ru/f2a2defc
https://m.edsoo.ru/f2a2e384
https://m.edsoo.ru/f2a2e5f0
https://m.edsoo.ru/f2a2e762
https://m.edsoo.ru/f2a2eb90
https://m.edsoo.ru/f2a2ecf8
https://m.edsoo.ru/f2a2ee10

123

Apudpmernueckue neicTBUA ¢
MOJIOKUTEIBHBIMH U
OTPHILATEIIEHBIMU YHACITAMU

bubmuoreka [JOK
https://m.edsoo.ru/f2a2f248

124

Apudpmernueckue IecTBUs C
MOJIOKUTEITHHBIMU U
OTPHIIATEIbHBIMA YUCIIAMHU

125

Apudmernueckue AeMCTBUS C
MOJIOXKUTETbHBIMU U
OTpULATENIbHBIMU YHCIaMH

126

Apudmernueckue AeMCTBUS C
MOJIOKUTETTbHBIMU U
OTpULATENIbHBIMU YHCIaMH

127

ApubmMernueckue TeUCTBUS C
MOJIOKUTEITHHBIMU U
OTPHIIATEIIEHBIMU YHCIIAMA

128

ApubmMernueckue TeUCTBUS C
MOJIOKUTEITHHBIMU U
OTPHIIATEIIEHBIMU YACITAMU

129

ApubdmMernueckue IeHCTBUS C
MOJIOKUTETbHBIMU U
OTpUIATENIbHBIMU YHCIAMH

130

ApudmMeTnueckue IeUCTBUS C
MOJIOKUTETbHBIMU U
OTPULIATENbHBIMU YU CIaMHU

131

Pemenne TekCTOBBIX 3a1a4

bu6mmoreka [JOK
https://m.edsoo.ru/f2a3035a

132

Pemienne TeKCTOBBIX 3a1a4

bu6nmoreka [JOK
https://m.edsoo.ru/f2a304c2



https://m.edsoo.ru/f2a2f248
https://m.edsoo.ru/f2a3035a
https://m.edsoo.ru/f2a304c2

bubmuoreka [JOK

133 PetueHue TEKCTOBLIX 3aziars hitps://m.edsoo.ru/f2a305¢4
bu6mmoreka [IOK
134 PemmeRte TeRCTOBEIX 33181 https://m.edso0.ru/f2a30706
KonTposnsHast paboTa o Temam
135 "BykBeHHbIE BBIpaXKECHHUS.
[TonoxuTenHHBIC U OTPULIATETHHBIE
yycna"
136 [IpssMoyroipHas cucTeMa KOOpAUHAT bubnnorexa [JOK
Ha MJIOCKOCTH https://m.edsoo.ru/f2a30ca6
137 KoopanHatsl TOYKH Ha MIIOCKOCTH, bubnuorexa [JOK
abciucca 1 opJIiHaTa https://m.edsoo.ru/f2a311d8
138 CronGuarbie U KpyroBble bubnuorexa [JOK
JarpaMMbl https://m.edsoo.ru/f2a3178c
139 [IpakTrueckas padoTa o Teme bubnnorexa [JOK
"I[Toctpoenune guarpamm" https://m.edsoo.ru/f2a318ae
Pemenune TekcToBBIX 3a1a4,
140 coJiepKalluX JaHHbIE,
Mpe/ICTaBJICHHbIC B TAOIHIIAX U HA
Irarpammax
Pemenmne TekcToBBIX 3a1a4,
141 COoJIeprKaluX JaHHbIE,
MIpe/ICTaBJICHHbIC B TA0IMIIAX U HA
auarpammax
[IpssMOyronpHBIN apajuIeIeuIE,
142 K}I/)6, Hp}I]/Ir3Ma, HI/IpaMiz[a, KOHYC, bubmmorexa [TOK
https://m.edsoo.ru/f2a319c6
UWIHHJD, map u cdepa
143 [IpssmoyronpHbIi Napauieenune], bubnuorexa [IOK



https://m.edsoo.ru/f2a305e4
https://m.edsoo.ru/f2a30706
https://m.edsoo.ru/f2a30ca6
https://m.edsoo.ru/f2a311d8
https://m.edsoo.ru/f2a3178c
https://m.edsoo.ru/f2a318ae
https://m.edsoo.ru/f2a319c6

KyO, Ipu3Ma, nmupaMu/a, KOHyC,
HWIHHJD, map u cdepa

https://m.edsoo.ru/f2a31afc

144

N300parkeHne mpocTpaHCTBEHHBIX
uryp

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3206a

145

N300parkeHne mpocTpaHCTBEHHBIX
duryp

146

[Ipumeps! pa3BEpTOK
MHOT'OTPaHHUKOB, IUJIUHIPA U
KOHYCa

147

[IpakTnueckas pabora 1o Teme
"Co3gague Moaeien
MIPOCTPAHCTBEHHBIX pUryp"

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3252¢

148

[NonsiTne 00bEMA; STMHULIBI
n3MepeHus: ooréma

bu6mmoreka [JOK
https://m.edsoo.ru/f2a321c8

149

O06BEM IPSIMOYTOJIBHOTO
napajuienenumnesna, Kyoa, Gopmysl
00béMa

bu6mmoreka [IOK
https://m.edsoo.ru/f2a3234e

150

OO0BEM MPSAMOYTOJIBHOTO
napajuienenumesna, kyoa, Gopmysl
00Bnéma

151

[ToBTOpEHME OCHOBHBIX TOHATUI U
METO/I0B KypcOB 5 U 6 KIJIacCOB,
000011IeHrE U CUCTEMATH3ALMS
3HAHUM

bubnuoreka [JOK
https://m.edsoo.ru/f2a328f8

152

[ToBTOpEHUE OCHOBHBIX TOHATUH U
METOJIOB KYpCOB 5 ¥ 6 KJIaCCOB,
0000IIIeHNE U CHCTEMATHU3ALIM
3HAHUMN

bu6mmoreka [JOK
https://m.edsoo.ru/f2a32a9c



https://m.edsoo.ru/f2a31afc
https://m.edsoo.ru/f2a3206a
https://m.edsoo.ru/f2a3252e
https://m.edsoo.ru/f2a321c8
https://m.edsoo.ru/f2a3234e
https://m.edsoo.ru/f2a328f8
https://m.edsoo.ru/f2a32a9c

[ToBTOpEHNE OCHOBHBIX MTOHATUI U
METO/I0B KypcoB 5 U 6 KJ1accoB,

bubmuoreka [JOK

153 0000IIICHIE U CHCTEMaTH3aLs https://m.edsoo.ru/f2a32bd2
3HaHUU
[ToBTOpEHNE OCHOBHBIX IOHITHIA U

154 METO/I0B KypcOB 5 U 6 KJIaccoB, bubnnorexa [JOK
0000IIIeHNE U CUCTEMaTH3aIHs https://m.edsoo.ru/f2a3312c
3HaHUU
[ToBTOpEHNE OCHOBHBIX MOHATUH H
METOJIOB KypCOB 5 U 6 KJIaccoB, bubnnorexa [JOK

155
000011IeHNE U CUCTEMATH3AIMS https://m.edso0.ru/f2a33352
3HaHUU
[ToBTOpEHNE OCHOBHBIX MTOHATHI U
METOJIOB KypCOB 5 U 6 KJIacCOB, bubnnorexa [JOK

156
000011IeHNE U CUCTEMATH3AIINAA https://m.edsoo0.ru/f2a33596
3HAaHUU
[ToBTOpEHME OCHOBHBIX MTOHATHH U

157 METOJIOB KypCOB 5 U 6 KJIacCOB, bu6mmoreka [JOK
000011IeHrE U CUCTEMATH3ALMS https://m.edsoo.ru/f2a33780
3HAaHUU
[ToBTOpEHME OCHOBHBIX TOHATUI U

158 METOJIOB KypCOB 5 U 6 KJ1accoB, bubnuoreka [IOK
000011IeHrE U CUCTEMATH3ALMS https://m.edsoo.ru/f2a338b6
3HaHUM
[ToBTOpEHNE OCHOBHBIX TOHATUN U

159 METOJIOB KypcOB 5 U 6 KJIacCoB, bubnuoreka [IOK
0000IICHIE U CHCTeMaTH3aIIUs https://m.edsoo.ru/f2a339ce
3HaHUI

160 IloBTOpEHNE OCHOBHBIX NOHATUN U bubnuorexa [IOK



https://m.edsoo.ru/f2a32bd2
https://m.edsoo.ru/f2a3312c
https://m.edsoo.ru/f2a33352
https://m.edsoo.ru/f2a33596
https://m.edsoo.ru/f2a33780
https://m.edsoo.ru/f2a338b6
https://m.edsoo.ru/f2a339ce

METO/I0B KypcoB 5 U 6 KJ1accoB,
000011IEHNE U CHCTEMATA3 AN
3HAaHUN

https://m.edsoo.ru/f2a33ad2

[ToBTOpEHNE OCHOBHBIX MTOHATHI U
METO/I0B KypcOB 5 U 6 KJIaccoB,

bubmmoreka [IOK

161 0000IIIeHNE U CUCTEMaTH3aIHs https://m.edsoo.ru/f2a33bd6
3HaHUU
[ToBTOpEHNE OCHOBHBIX IOHIATHIA U

162 METO/I0B KypcOB 5 U 6 KJIaccoB, bubnnorexa [JOK
000011IeHNE U CUCTEMATH3AIMS https://m.edsoo.ru/f2a33f46
3HaHUU
[ToBTOpEHNE OCHOBHBIX IOHATHIA U

163 METOJIOB KypCOB 5 U 6 KJIacCOB, bu6mmoreka [JOK
000011IeHNE U CUCTEMATH3ALMS https://m.edsoo.ru/f2a340b8
3HAaHUU
[ToBTOpEHME OCHOBHBIX MTOHATHI U

164 METOJIOB KypCOB 5 U 6 KJIacCOB, bu6mmoreka [JOK
000011IeHrE U CUCTEMATH3ALMS https://m.edsoo.ru/f2a3420c
3HAaHUU
[ToBTOpEHME OCHOBHBIX TOHATUI U

165 METOJIOB KypcOB 5 U 6 KJIacCOB, bubnuorexa [IOK
000011IeHrE U CUCTEMATH3ALMS https://m.edsoo.ru/f2a3432e
3HAaHUHU
[ToBTOpEHNE OCHOBHBIX MOHATHI U

166 METOJIOB KypCOB 5 U 6 KJ1accoB, bu6mmoreka [JOK
0000IIIeHNE U CUCTEMAaTH3 AU https://m.edsoo.ru/f2a34478
3HAHUI

167 Htorosas koHTpoJbHAsA paboTa



https://m.edsoo.ru/f2a33ad2
https://m.edsoo.ru/f2a33bd6
https://m.edsoo.ru/f2a33f46
https://m.edsoo.ru/f2a340b8
https://m.edsoo.ru/f2a3420c
https://m.edsoo.ru/f2a3432e
https://m.edsoo.ru/f2a34478

[ToBTOpEHNE OCHOBHBIX MTOHATUI U
METO/I0B KypcoB 5 U 6 KJ1accoB,

bubmuoreka [JOK

168 0000IIICHIE U CHCTEMaTH3aLs 1 https://m.edsoo.ru/f2a3482e
3HAHUI
[ToBTOpEHNE OCHOBHBIX MTOHATHI U

169 METO/I0B KypcOB 5 U 6 KJIaccoB, 1 bubnnorexa [JOK
0000IIIeHNE B CHCTeMaTH3AITUS https://m.edsoo.ru/f2a34950
3HAHUI
[ToBTOpEHME OCHOBHBIX IMTOHATHI U

170 METOJIOB KypCOB 5 U 6 KIJ1accoB, 1 bubnnorexa [JOK
000011IeHNE U CUCTEMATH3AIMS https://m.edsoo.ru/f2a34d2e
3HAHUI

OBIIEE KOJIMYECTBO HACOB I10 170

I[TPOTPAMME



https://m.edsoo.ru/f2a3482e
https://m.edsoo.ru/f2a34950
https://m.edsoo.ru/f2a34d2e

Pabouasi nporpamma yue0HOro Kypca «Aaredpa» /7 — 9 kiiaccbl

1. Hean n3y4venusi ya1eoHOro Kypca «Ajredopa» 7 — 9 kiiaccol

AnreOpa sIBISieTCS OJHUM W3 OTIOPHBIX KYypCOB OCHOBHOM IIKOJIBI: OHAa OOECTIeYMBAET W3y4YCHHE
JIPYruX JAACIHUIUINH, KaK €CTECTBEHHOHAYYHOTO, TAK M TYMaHHUTApHOTO ITUKIIOB, €€ OCBOCHHE HEOOXOAUMO
UL TPOJOJDKeHHsT 0Opa3oBaHUS W B TIOBCEAHEBHOM >KW3HHU. Pa3BuThe y o0OydJarommxcsi Hay4HBIX
MPEJCTAaBICHUA O TPOUCXOKICHUM W CYINIHOCTH anreOpamdecKux aOCTpakIHid, CII0Co0e OTpaKeHHS
MaTeMaTHYeCKOW HAyKOW SIBJICHHMH W TPOIIECCOB B TPHUPOJAE M OOIIECTBE, POJIM MaTEeMaTHYECKOTO
MOJICTUPOBAHUSI B HAaydYHOM TIO3HAHHWM ¥ B TMPAKTHKE CIIOCOOCTBYEeT (POPMHPOBAHUIO HAYIHOTO
MHPOBO33PEHUS U KadyeCTB MBIILICHHUS, HEOOXOIMMBIX JJs aJanTalid B COBPEMEHHOM IM(PPOBOM
obmectBe. M3ydeHue anreOpbl €CTECTBEHHBIM 0OO0pa3oM oOecreyMBaeT pa3BUTHE YMEHHUS HaOJIIO1aTh,
CpaBHMBaTh, HAXOAWTh  3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH  MBIIUIEHHUS, CIOCOOHOCTH
apryMEeHTHPOBAHHO OOOCHOBBIBATH CBOM JIEHUCTBHUS M BBIBOJBI, POpPMYIHpOBaTh yrBepxAcHUus. OcBoeHue
Kypca anredpsl o0ecredrBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHUS OOYYarolIMXCS: OHU HUCHOJIBb3YIOT
NeNyKTUBHbIE W WHIYKTHUBHBIE pPAaCCYKICHHUS, 0000IIeHHEe M KOHKpETHU3aluio, a0CTparupoBaHHE U
anHanoruto. OOydyeHue anreOpe mpeAnosaraeT 3HAYUTEIbHBIM OOBEM CaMOCTOSTENBHOW J1EATEIbHOCTH
oOyuaronmxcs, Mo3TOMYy CaMOCTOSTEIbHOE PEllIeHUE 3a]au eCTECTBEHHBIM 00pa3oM SIBJISIETCS pean3annuen
JEeSITeIbHOCTHOTO MIPUHIINIIA OOy4YEeHHUSI.



B cTpykType mporpaMmMel yaeOHOTO Kypca « Airedpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHUMAIOT
COJIEpXKATEIHbHO-METOUYECKUE JIMHUM: «HUCTa ¥ BEIYUCIICHUSY; « AJTreOpanvyecKue BhIPAKCHUS;
«YpaBHEHUSI M HEpaBEHCTBa»; «PyHKuum». Kaxgas u3 3TUX COAEpKATEIbHO-METOJAMYECKUX JIMHUN
pa3BUBAETCS HAa TPOTSHKEHUM TPEX JIET M3YyYEHUsS Kypca, €CTECTBEHHBIM 00pa3oM MepervieTasich |
B3aMMOJICHCTBYSI C APYTUMH €ro JUHUsAMU. B X071e n3ydeHus Kkypca o0ydaromumMcsi TPUXOIUTCS JTOTHIECKU
paccykJ1aTh, UCIOJIBb30BaTh TEOPETHUKO-MHOKECTBEHHBIN SI3bIK. B CBSI3UM € 3TUM I1€J1€CO00pa3HO BKIIIOYHUTH
B IIPOrpaMMy HEKOTOPBIE€ OCHOBBHI JIOTHKH, MPOHU3BIBAIOIINE BCE OCHOBHBIC pa3/Ieibl MAaTEMATHYECKOTO
00pa3zoBaHUs U CIOCOOCTBYIOIIHE OBJIAJACHHUIO O0YJAIONTUMHUCS OCHOB YHHUBEPCAIHHOTO MAaTEMATHYECKOTO
si3bIKa. TakuM 00pa3oM, MOKHO YTBEPIKIATh, UTO COJEPIKATEIHHON M CTPYKTYPHON 0COOCHHOCTHIO Kypca
«AnreOpay SIBISETCS €ro HHTETPUPOBAHHBIN XapaKTep.

Conepxanve nauHUM «Yucna W BBIYKUCICHUS» CIYKUT OCHOBOW [Jis JTaJbHEUIIEro W3y4deHUs
MaTeMaTHKH, CIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIMXCS JIOTHUYECKOTO MBIIITICHUS, (JOPMUPOBAHUIO YMEHHUS
MOJIb30BAThCSl ATOPUTMAMHU, a TaKXkKe NPUOOPETEHUIO NPAKTUYECKUX HABBIKOB, HEOOXOJIUMBIX s
MMOBCETHEBHOW XW3HU. Pa3BuUTHME NOHATHS O YHUCIIE B OCHOBHOM IIKOJI€ CBS3aHO C PALMOHAIBHBIMU M
UppalMOHAILHBIMYU YHCIaMH, (OPMUPOBAHUEM MPEJCTABICHUNA O NEHCTBUTEILHOM 4MCIE. 3aBepIleHUe
OCBOEHHS YHCIIOBOW JIMHUHM OTHECEHO K CTapIIeMy 3BeHY 0OIIero o0pa3oBaHuUsL.

Copepxanue IByX anreOpanuecKux JTUHUN — «AnreOpanueckue BbIpaXEHUS» U «YpaBHEHHS U
HEpPaBEHCTBA» CMOCOOCTBYET (OPMUPOBAHHMIO Yy OOy4aromMXcs MaTeMaTHYecKoro  ammapara,
HEOOXOIMMOTO JIsi PEIIeHUs 3a/ad MaTeMaTHKH, CMEXKHBIX MPEAMETOB U MPAKTUKO-OPUCHTHPOBAHHBIX
3ama4. B 0OCHOBHOI 1IKOJIe Y4eOHBIM MaTepuan TPyNIUpPyeTCs BOKPYT pallMOHATBHBIX BBIPAXKCHHI.



AnreOpa IeMOHCTpPHpYET 3HAYEHHWE MATEeMAaTHUKU KaK S3bIKa JJISi MMOCTPOCHUS MAaTEeMaTHUYECKUX MOJETICH,
OTMMCAHUs MTPOLIECCOB U SIBJICHUH peanbHOro Mupa. B 3agaun oOyueHus anredpe BXOIAT TaKKe JalbHENIee
pa3BUTHE ANTOPUTMUYECKOTO MBILUIEHUS, HEOOXOJUMOro, B YaCTHOCTH, Ul OCBOCHMSI Kypca
nH(OPMATUKH, U OBJIa/ICHNE HaBbIKaMU JIETYKTUBHBIX paccyxaeHuil. [IpeoOpa3zoBaHue cUMBOJIBHBIX (opM
BHOCUT CBOW crnenuuYeckuil BKJIaJ B pa3BUTHE BOOOpa)XKeHHs, CIIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Copepxanne QpyHKIIMOHATBHO-TpapUUECKON JIMHUN HAIEJIEHO Ha TOJy4YeHHe IIKOJIbHUKAMU 3HaHUM
0 (GYHKIMSIX KaK BaKHEHIIeW MareMaTH4ecKOW MOJENu Ui ONMMCaHUs U MCCIEeI0BaHUSl pa3HO OOpa3HBIX
IIPOLIECCOB M SABICHUH B IpUpoje M oduiecTBe. M3ydyeHue 3Toro Marepuana CrnocoOCTBYET Pa3BUTHIO Y
oOyJaromuxcs yMEHMsI HUCIOJIb30BAaTh Pa3JINYHbIE BBIPA3UTENbHBIE CPEACTBA SI3bIKA MaTeMaTHUKH —
CIIOBECHbIE, CHUMBOJIMYECKHE, rpaduueckue, BHOCUT BKJIaJ B (OPMHUPOBAHUE IPEJICTABICHUM O pOJIH
MaTEMaTHKHU B Pa3BUTUHU LIUBUIIN3ALUU U KYJIBTYPBI.

2. MecTo y4e0HO0ro Kypca B y4eGHOM ILIaHe

CornacHo yveOHOMY IIaHy B 7/—9 Kiaccax wu3ydaercs ydeOHbIH Kypc «Anredpay», KOTOPBIH
BKJIIOUAET CJENYIOIIMEe OCHOBHBIE pa3flenbl coaepkaHus: «Uucia u BBIYHCICHUSY, «Alredpandeckue
BBIPOKEHUS», «YPAaBHEHUS M HEPaBEHCTBa», «DyHKIMMU». Y4YeOHBIH IUIaH Ha M3ydeHHe anreOpel B 7—9
KJIaccax OTBOJMT HEe MeHee 3 y4eOHBIX YacOB B HEJICNIO B TEUECHHE KaXKOro rojia 00y4eHHsl, BCEro 3a TPH roja
o0yueHusi — He MeHee 306 y4eOHBIX 4acoB.



3. Coaep:xanue yueOHOro Kypca «Ajredopa» 7 —9 kiiaccol
[ Knacc

Yucna u eviuucnenus
PauuonanbHbIe yHCIa.

Jlpo6u OOBIKHOBEHHBIE W JECSATHYHBIE, MEPeXo] OT OJHOW (OpMBI 3amucu Jpodel K ApYyroi.
[lonsiTHE palLMOHAIBHOTO 4YHUCNA, 3alUCh, CpPAaBHEHUE, YIOPSAOYMBAHHE pPALlMOHAIBHBIX YHCEN.
Apudmernueckue AEUCTBUS C palMOHAIBHBIMHM 4MciamMu. Pemienue 3amad W3 peabHOM NMpaKTUKUA Ha
4acTH, Ha IpoOHu.

CreneHb C HaTypaJbHbIM IIOKa3aTeleM: OIpelesieHHe, NMpeoOpa3oBaHME BBIPAKEHUNH Ha OCHOBE
OIpeIeNIeHus, 3aUCh OOJIBIINX YHUCEIL.

IIpoueHTsl, 3an1MCh MPOLEHTOB B BUAE ApoOU U ApoOH B BHJIE IPOLEHTOB. TpH OCHOBHBIE 337a4 Ha
IIPOLIEHTBI, PEIIEHUE 3a1a4 U3 PEaJIbHOU IPAKTUKU.

[IpuMeHeHne MPU3HAKOB ACIUMOCTH, Pa3JIOKEHNE HA MHOXKHUTENIN HATYPaIbHBIX YUCEIL.
PeasibHbIe 3aBUCUMOCTH, B TOM YHCJI€ IIpsIMast U 0OpaTHasi NPONOPLUOHATIBHOCTH.
Anzebopauueckue eviparxcenus
IlepemeHHBIE, 4YHMCIIOBOE€ 3HAYCHHE BBIPAXKECHHUA C IepeMeHHOW. JlomycTuMble 3HadeHUs
nepeMeHHbIX. [IpencTaBiieHHe 3aBUCHMOCTH MEXIY BeJIMYMHaMU B BHUe (opMysbl. Berumcnenus mno
bopmymnam.



[IpeoOpazoBanre OYKBCHHBIX BBIPOKEHUH, TOXKISCTBEHHO paBHBIC BBIPAKCHHS, IPaBHIIA
mpeoOpa3oBaHmsi CyMM W TPOW3BEICHUH, MpaBUiIa PACKPBITUS CKOOOK W TPUBEIACHHS IOIO0O0HBIX
CJIaraeMblX.

CBolicTBa CTETIEHHU C HATYpaJIbHBIM ITOKa3aTeeM.

Onnounensl u MHOrowieHel. CremeHb MHoOrTowieHa. CrokeHHe, BBIYUTAHHE, YMHOXKEHUE
MHOTOWIEHOB. DOPMyIbl COKpAIIEHHOTO YMHOXEHHS: KBaJpaT CyMMbl M KBaJapaT pa3HocTH. Dopmyna
pa3HoCTH KBaApaToB. Pa3yiojkeHre MHOTOUJIEHOB HA MHOKUTEIH.

Ypasnenua
VYpaBHeHUe, KOpEeHb ypaBHEHUS, TIPaBUIIa MPeoOpa3oBaHus ypaBHEHUsI, PABHOCUILHOCTh YpaBHEHUH.
JIuHeitHOE ypaBHEHUE C OJJHOM MEPEMEHHOM, YMCIIO KOPHEH JTMHEUHOTO YPAaBHEHUS, PEIICHUE
JIMHENHBIX ypaBHEeHMI. COCTaBICHHE YPABHEHHI MO YCIOBUIO 3a/1aud. PenieHne TEKCTOBBIX 3a1ay ¢
MOMOIIBIO YPaBHEHUH.

JluneliHoe ypaBHEHHE C IBYMs MEPEeMEHHBIMH U ero rpaduk. Cucrema JByX JIMHCHHBIX YpaBHEHUH C
IBYyMsI TIEpeMEHHbIMU. Perienuwe cucreM ypaBHEHHH CcrnocoOoM moAcTaHOBKU. [lpumeps! pelieHus
TEKCTOBBIX 33/1a4 C IOMOLIbIO CUCTEM YPABHEHUH.

Koopounamui u cpagpuxu. @ynxyuu

Koopaunara Ttouku Ha mnpsmoil. YUucnoBble npomMexyTku. PaccTosstHue Mexay IByMsi TOUYKaMH
KOOPAMHATHOU IIPSMOM.

[IpsmoyronpHas cuctema koopauHat, ocu Ox u Oy. AGcuucca U oOpArHATAa TOYKH HA KOOPJUHATHOM
mwiockoctu. [Ipumepsl rpadukoB, 3a1aHHbBIX GopMynamu. UTeHne rpaduKoB peaqbHbIX 3aBUCUMOCTEH.



[Nonstue pynkuuu. ['paduk pynkuun. CorictBa pyHkmii. JInneitnas pynkus, e€ rpaduk. I'paduk
¢bysakmun Y= IxI. I'padudeckoe pemieHne TUHSHHBIX YPaBHCHUN U CUCTEM JIMHEWHBIX YPaBHCHUH.

8 knacc

Yucna u evtuucnenusn

KBanpatusiit kopenb u3 uucina. [lonsitue 06 uppanuoHasbHOM yucie. JlecaTuyHble MPUOIKEHUS
HppanoHaTbHbIX uncen. CBoicTBa apuMETHYECKUX KBAAPATHBIX KOPHEH W WX TNPUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKEHUN U BRIYUCIICHUSIM. J{eiCTBUTEIbHBIC YUCIIA.

CreneHsb ¢ 1eNbIM MTOKa3artesieM u e€ cBoiicTBa. CTangapTHas 3aUCh YUCTIA.

Anzedopauueckue evlparxicenus

KBagpatHblii TpEXUIEH; pa3iokeHne KBaIpaTHOTO TPEXWIEHA HA MHOKUTEIH.

AnrebOpandeckass apoOb. OCHOBHOE CBOWMCTBO anreOpanyeckod apoou. CrokeHue, BbIYMTAHUE,
YMHO’KEHUE, JIelieHne anredpandeckux apodeil. ParmonansHblie BeIpaXeHUs U UX IpeoOpa3oBaHuUe.
Ypasnenus u nepasencmea

KBanpatnoe ypaBHeHue, Qopmyna KOpHel kBaapaTHOro ypaBHeHusi. Teopema Buera. Pemenue
ypaBHEHUH, CBOJIALIUXCSA K TUHEHHBIM M KBaApaTHbIM. [Ipocreiiiine ApoOHO-palMoHaIbHbIe YpaBHEHUSI.

I'padpuueckas uHTEpHpeTaLXs YpaBHEHUH C ABYMs IEPEMEHHBIMH M CUCTEM JIMHEHHBIX ypaBHEHUH €
IBYMs IIepeMEHHBIMU. [IpuMepsl pelieHns CUCTEM HEJIMHENHBIX YPABHEHUM C JBYMs IEPEMEHHBIMU.
Permienue TeKCTOBBIX 33124 aNreOpanyeckuM CIocoOOM.



UucnoBsle HepaBeHCTBA M UX CBOMCTBA. HepaBeHCTBO ¢ OJHOM INepeMEHHOM. PaBHOCHMIBHOCTH
HepaBeHCTB. JIuHeliHble HepaBeHCTBa C OJHOW nepeMeHHOM. CucTeMbl JIMHEHHBIX HEPAaBEHCTB C OJIHOM
IIEPEMEHHOM.

Dynkyuu

[Tonsarue dpynkuu. O6macTh onpeneeHus U MHOXKECTBO 3HaUeHU I (yHKIU. CriocoObl 3aaHus
(GyHKIMH.

I'paduk pynkuun. Yrenue cBoiictB pyHKIMU 110 €€ rpaduky. [Ipumeps! rpadukoB QyHKINH,
OTpaXKarolIUX peantbHbIE MPOIECCHI.

OyHKINH, ONTMCHIBAIOIINE IPSAMYIO U 00paTHYIO MPONOPLHUOHAIBbHbBIE 3aBUCUMOCTH, UX TpapuKU.
Oynkupny = x°,¥ = x°,y = /x, ¥ = |x|. paduueckoe pelrenne ypaBHeHni 1 CHCTEM ypaBHEHHIA.
9 knacc
Yucna u eviuucnenun
JlelicTBUTEIbLHbIE YHCJIA.

PanmonanbHble yncia, UppalMOHaAIbHbIE YNCIIa, KOHEUHbIE U OECKOHEUHBbIE IeCATUYHBIE POOu.
MHOXeCTBO 1eHCTBUTEIbHBIX YHCEIT; JeHCTBUTENIbHBIE YKCIIa KaK OECKOHEUHbIE IECATUYHbIE JPOOH.
B3auMHO 01HO3HaYHOE COOTBETCTBUE MEXKy MHOXKECTBOM JEMCTBUTEIBHBIX YUCET U KOOPAUHATHON
MPSMO.

CpaBHeHUE AEHCTBUTENBHBIX YHCEI, apU(PMETHUECKUE ICHCTBUS C IeHCTBUTEIbHBIMU YHCIIAMHU.
N3mepenusi, npudInKeHNsl, OLCHKH.



Pa3mepbl 00BEKTOB OKPYXKAIOIIETO MUPA, JUTUTEIHHOCTD MPOIIECCOB B OKPYKAIOIIEM MHUPE.
[TpubmmkEéHHOE 3HAUCHUE BEITMYUHBI, TOYHOCTH TpuOmmkeHus. OkpyriaeHue yrcen. [Ipukuaka u
OLICHKA PE3YJIbTATOB BBIYMCICHUH.

Ypagnenus u nepasencmea
YpaBHeHMs C OJHOM NIePEeMEHHOI.

JInnentHoe ypaBHeHue. Pellienne ypaBHEHN, CBOJAIINXCS K JIMHEHBIM.

KBanpatHoe ypaBHeHue. Pellienne ypaBHEHU, CBOSIIMXCS K KBaApaTHbIM. bukBaapaTHoe
ypaBHeHue. [Ipumepsl penenns ypaBHEHUN TPEThEN U YETBEPTOM CTENEHEN PA3JIOKEHUEM HA MHOKHUTENH.

Pemenne npoO6HO-pallMOHANIBHBIX YpaBHEHUH.

Pemenne TeKCTOBBIX 3a7a4 aNredpanyeckKuM METOIOM.

CucreMbl ypaBHEeHH .

VYpaBHeHuUe ¢ ABYMS IEPEMEHHBIMH U €ro Tpaduk. Pemenne cucteM NByX JIMHEWHBIX YPaBHEHUH C
JBYMS IIEpEMEHHBIMU. Perienue cuctem AByX ypaBHEHMI, OJHO U3 KOTOPBIX JIMHEHHOE, a Ipyroe —
BTOpPOH cTeneHu. ['paduueckast MHTEpIpeTaIis CUCTEMbl YPaBHEHUN C ABYMS IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 AIreOpandecKuM CIioCOOOM.

HepagencrBa

UucnoBbie HEpaBEHCTBA U UX CBOWCTBA.
Pemienue nuHeHBIX HEPABEHCTB C OJTHOM NEPEMEHHOM. PellleHre CUCTEeM JIMHEMHBIX HEPABEHCTB C OJJHOU
nepemeHHol. KBanparHbeie HepaBeHCTBaA. [ paduueckas nHTepIpeTaIys HEpaBEHCTB U CUCTEM HEPaBEHCTB
C ABYMS IIEPEMEHHBIMU.



Dyukyuu
KBanparnuanas pynkums, e€ rpaduk u coiictra. [lapaboia, KOOpJMHATHI BEPUIMHBI TapabOIIbl, OCh
CUMMETpPUHU N1apaboJIbI.
I'paduku pysxmmic: ¥ = kx,y =kx+by= E’}’ = 2%y =Vx,y = x| yux cpoiicrsa.
Yucnoewvie nociedosamenbHocmu
Onpenesienue U croco0bI 321aHUS YUCJIOBBIX MOCIEA0BATEIbLHOCTEN.
[TonsTHE YNCIOBOM MOCIEIOBATEIHLHOCTH. 3aIJaHNE MTOCIE0BATEIPHOCTH PEKYPPEHTHOM (hopMyIIon
u (hopMyIoil N-ro uieHa.
ApudmeTnyeckas U reoMeTpHUYECKAsl MPOrPeCCHH.
Apudmernueckas ¥ TeoMeTpudecKas rnporpeccuu. @opmMysibl n-ro 4jieHa apudhMeTHIecKon u
reOMETPUUYECKON MPOrpeCCrid, CYMMBbI MEPBBIX N YJICHOB.
N306paxenue uieHoB apudMETHUIECKON U T€OMETPUUECKON MPOTPECCH TOUKaMH Ha
KOOPJIMHATHOM IJIOCKOCTH. JIMHEMHBIN 1 3KCITOHEHIHAIbHBIN POCT. CII0KHBIE TIPOLICHTHI.

4. TlnanupyemMble npeMeTHbIE Pe3yJbTaThl 0CBOEHHUsI padoyeil mporpaMMbl Kypca
«Aaredpa» 7 —9 kjaacce

[ Knacc
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OcBoenue yuebHOro Kypca «Anredpay 7 Ki1acc 10JDKHO 00eCIeunBaTh JOCTUKEHHUE CIIETYIOINX
IIpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

Yucna u epluucnenusn
BEIMONHATE, coueTast yCTHBIE U MMCbMEHHBIE IIPUEMBI, apu(METHYECKHE ICHCTBHS C PAllMOHATBHBIMA
YHCIIaMU.
HaxonuTh 3HaYeHHS YUCIIOBBIX BBIPAKEHUI; TPUMEHSTh pa3HOOOpa3HbIE CITIOCOOBI ¥ TPUEMBI BBHIYHCIICHUS
3HaYeHUH APOOHBIX BBIpAKEHHM, COIEpKalIUX OOBIKHOBEHHBIE U AECATUYHBIE APOOH.
[lepexonuTh OT 01HOM (OPMBI 3aNIUCH YHCEN K APYroH (MpeoOpa3oBbIBATh JECITUYHYIO JpOOb B
0OBIKHOBEHHYI0, 0OBIKHOBEHHYIO B IECATUYHYIO, B YACTHOCTU B OECKOHEUHYIO IECATUYHYIO JPOOb).
CpaBHUBATh U YNOPSIOYMBATH PALIMOHAIBHBIE YKCIIA.
OKpyrisTh yncia.
BBINONHATE NPUKKUIKY U OLIEHKY pe3yiIbTaTa BBIYUCICHUH, OLIEHKY 3HAUEHUH YHCIIOBBIX BBIPAXKEHUH.
BBINOIHATE E€MCTBUS CO CTENEHAMU € HATYpaJIbHBIMH MOKAa3aTEISIMH.
ITpuMeHATh NpU3HAKH JETMMOCTH, Pa3JI0KEHUE Ha MHOXKUTENIN HAaTypaJIbHbIX YHCEI.
Pemare npakTuKO-OpUEHTUPOBAHHBIE 33/1a41, CBA3aHHBIE C OTHOILICHHEM BEIMYMH,
IPONOPLUOHATBHOCTBIO BEJIMYMH, IPOLIEHTAMH; UHTEPIPETUPOBATh PE3ysIbTaThl PELICHUS 3a/1a4 C YYETOM
OrpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM paccMaTpUBaEMbIX OOBEKTOB.

Anzebpauueckue eviparrceHus
Hcnonb3oBaTh anreOpandeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHATH €€ B IPOLIECCEe OCBOCHHUS
y4eOHOTO MaTepuana.



AN

AN

AN

Haxonute 3naueHnst OyKBEHHBIX BHIPKEHUN MPU 3a/IaHHBIX 3HAYCHUSX IEPEMEHHBIX.

BrImomHATE MpeoOpa3oBaHus 1EJIOTO BEIPAKEHUS B MHOTOWICH IIPUBEICHUEM ITOO00HBIX CIaraeMbiX,

PacKpbITHEM CKOOOK.

BrinonHsaTe yMHOKEHHE OJHOUYJICHA HA MHOTOYJIEH U MHOTOWICHA HA MHOTOUJICH, TPUMEHSATH (DOPMYITBI

KBaJipaTa CyMMBbI U KBaJlpaTa pa3HOCTH.

OcymiecTBIATh Pa3ioKeHHEe MHOTOUIEHOB HA MHOXKHUTEU C IOMOIIIBbIO BBIHECEHHS 32 CKOOKH 00IIIero

MHOHUTEJIS, TPYNITUPOBKH ClIaraeMbIX, TPUMEHEHUsT (POPMYJT COKPAIIEHHOTO YMHOKEHUSI.

[IpuMensTh TpeoOpa3oBaHKsl MHOTOYJICHOB VISl PEIICHHS Pa3TNYHBIX 3a71a9 U3 MaTEMaTHKH, CMEXHBIX

MIPEAMETOB, U3 PEATBHON TPAKTUKH.

Hcnonp30BaTh CBOMCTBA CTENIEHEH C HATYpATbHBIMH IMOKAa3aTEIIMHU JJ11 MPe0Opa30BaHuUs BRIPAKCHU.

Ypasnenus u nepasencmea

PemaTte nuHeliHbIE ypaBHEHUS C OJTHOM MEPEMEHHOM, MPUMEHSS MpaBuIla nepexoaa 0T UCXOAHOTO

YpaBHEHUS K paBHOCUILHOMY eMy. 1IpoBepsITh, SBIISIETCS JIM YUCIO KOPHEM YPAaBHEHMUS.

[IpumensTs rpaduyeckre METO bl IPU PEUICHUH JIMHEHHBIX YPaBHEHUI U UX CUCTEM.

[ToxpOupats mpUMepsI Map YKCEN, SIBISIOIIUXCS PEIIEHUEM TUHEHHOTO YpaBHEHUS C IBYMsI IEPEMEHHBIMU.
Ctpouthb B KOOPAMHATHOM MIOCKOCTHU TpaduK JMHEHHOTO YpaBHEHHUSI C ABYMsI IEPEMEHHBIMU;

TMOJIB3YSICH I'paUKOM, TPUBOJUTH TPUMEPHI PEIICHHUS YPABHEHUS.

Pemmarh cuctembl IByX JTMHEWHBIX YpaBHEHUH C AByMS IEPEMEHHBIMHU, B TOM YHCIe TpadUuecKu.

CocraBnsTh U pemaTh JIMHEWHOE YPAaBHEHUE WM CUCTEMY JIMHEHHBIX YPAaBHEHHH 10 YCIIOBHIO 3a/1a4H,

WHTEPIPETUPOBATH B COOTBETCTBUH C KOHTEKCTOM 3a/1a4l TIOJTYY€HHBIA pe3yNbTar.



ANERN

Koopounamut u cpagpuxu. @ynxyuu
N300pakaTh Ha KOOPIUHATHOW MPSMON TOUKH, COOTBETCTBYIOIIUE 3aJaHHBIM KOOPAWHATAM, JTy4H,
OTpPE3KH, UHTEPBAIIBI; 32 MUCHIBATH YMCIOBBIE MPOMEXKYTKH Ha alre0panvdeckoM sI3bIKe.
OTmeyatb B KOOPAMHATHOH INIOCKOCTH TOYKH 10 33JAHHBIM KO OpAWHATAaM; CTPOUTH IpadUKN JIMHEHHBIX
¢byukuuil. Ctpouts rpapuk ¢pyukuuu y= | xI.
OnwuceIBaTh C TOMOIIBIO (DYHKITHI M3BECTHBIE 3aBUCIMOCTH MEXK/Ty BETHMUUHAMH: CKOPOCTh, BpeMs,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTh; TPOM3BOJUTENHLHOCTD, BpeMs, 00bEM pabOTHI.
Haxonuts 3HaueHue QyHKIMY 110 3HaYSHHIO €€ apTyMeHTa.
[Tonumats rpaduyueckuii criocod mpencTaBiIeHUs U aHalIM3a HHGOPMAIUK; U3BJIEKATh U HHTEPIIPETUPOBATD
nHpopMaIuo u3 rpaGuKoB peaslbHBIX MPOIECCOB U 3aBUCUMOCTEH.
8 Knacc
OcBoenue yuebHOTo Kypca «Anredpay 8 kiiacc 10JHKHO 00ecieunBaTh TOCTUKEHHUE CIETYIOIINX
MpeIMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB:

Yuciia v BbIYMCTICHUS
Hcnonb30BaTh HaYanbHbIE IPEICTABICHHS O MHOXKECTBE ACHCTBUTEIBHBIX YUCEI I CPAaBHEHHUS,
OKPYTJICHUS U BBIYMCIICHUH; M300paXkaTh IEHCTBUTENbHBIE YK CIIa TOUKAMH Ha KOOPINHATHON MPSAMOIA.

HpI/IMeHHTB IOHATHEC apI/I(I)MeTI/I‘leCKOI‘O KBaJApPAaTHOT'O KOPH; HA- XOAUTH KBAAPATHBIC KOPHU, UCIIOJIb3YsI
pu HCO6XOI[I/IMOCTI/I KaJIBKYJIATOP; BBIIIOJIHATDH HpeO6p330BaHI/I$I BpraX(eHHﬁ, COZACPpIKAIINX KBAAPATHBIC
KOpPHH, UCIIOJIB3YA CBOMCTBA KOpHCfI.
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Hcnonp30Bath 3amucy OOJIBIINX U MAJIBIX YHCEI C IOMOIIBIO IECITUYHBIX ApoOeii u crerneneit urcina 10.
AJaredpanyeckue BbIpaKeHUs!
[IpyMeHSTh MOHATHE CTENEHU C LENIbIM [10Ka3aTeJIEM, BBIIIOJIHATH IPe0Opa30BaHuUsl BbIPAKEHUH,
COJIEpKAIIUX CTEIIEHH C LEJIbIM MOKa3aTeseM.
BhINoMHATH TOKIECTBEHHBIE TPE0OpPa30BaHUs pallMOHABHBIX BhIPAXKEHUI HA OCHOBE MPaBUJI ACUCTBUN
HaJl MHOTOWICHAMH U alTreOpanyecKuMH APOOSIMH.
PacknanpiBaTe KBaipaTHBIN TPEXWIEH HA MHOKHUTEIH.
[IpumensTh MpeoOpa3oBaHUs BEIpKEHUM IS pEIIEHUs pa3InYHbIX 3a7ja4 U3 MaTEMATHKHU, CMEXHBIX
MIPEAMETOB, U3 PEATBHON ITPAKTUKH.
YpaBHeHNHs © HEpaBEeHCTBA
Pemats nuHenHbIE, KBapaTHBIE YPAaBHEHUS M PAlMOHAIbHBIC YPABHEHMSI, CBOIAIIMECA K HUM, CUCTEMBI
IBYX YPaBHEHHHU C JBYMs IEPEMECHHBIMU.
IIpoBouTH MpOCTEUIINE UCCIEAOBAHNS YPABHEHUN U CUCTEM YPAaBHEHHMH, B TOM YMCIIE C IPUMEHEHUEM
rpaduuecKux NpeAcTaBIeHU (YCTaHaBIUBATh, UIMEET JIM YPaBHEHHME WJIM CUCTEMA YpaBHEHUH peLlIeHus,
€CIIM UIMEET, TO CKOJIBKO, U TIP.).

HepeXOI[I/ITb OT CJIOBECHOM (I)OpMy.]'II/IpOBKI/I 3a7a44 K €€ anre6pa1/1quK0171 MOJCIHN C IOMOIIBIO COCTABJICHUA

YpaBHEHHUS WM CUCTEMBl YpaBHEHUHN, MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/lauu
MIOJIyYEHHBIH pE3yIIbTaT.
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[IpuMeHATH CBOMCTBA YNCIIOBBIX HEPABEHCTB AJIs CPABHEHUS, OLICHKH; pelIaTh JINHEWHbIC HEPABEHCTBA C
OJTHOY TIEPEMEHHOM 1 X CHCTEMBI; 1aBaTh rpagpuyecKyro WILTIOCTPAIIMIO MHOKECTBA PEIICHHH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA
[ToHumars 1 UcnosIb30BaTh (PYHKIIMOHAIBHBIE TIOHATHUS U S3bIK (TEPMHUHBI, CHMBOJIMYECKHE 0003HAYEHHUS);
OTpPEENATh 3HaU€HNE (PYHKIIMU 110 3HAUEHUIO apTyMEHTa; ONPeIeNsITh CBOMCTBA (DYHKIIMH 10 €€ rpaduKy.
Crpouts rpaduku 3neMeHTapHbIX QyHKUUN Bugay = k/x , y = X%, y= X3, F\/X, y= IxI; onuceiBaTh
CBOMCTBa 4YHMCIIOBOM (PyHKIMU 1O €€ TpaduKy.

9 Kknacc
OcBoenue yueOHOoro Kypca «Anredpay 9 Kiacc J0JDKHO 00eCTieunBaTh TOCTHXKEHUE CIISTYIOITUX
MPEAMETHBIX 00pa30BaTEIIbHBIX PE3YJIbTATOB:

Yucna u evtuucnenus
CpaBHHBATh U yIOPSAA0UYMBATH PAIIMOHATILHBIE K HPPAIIHOHAIbHBIC YHCIIA.
Brinonusate apudmeTrueckue A1eUCTBUS C pallMOHABHBIMU YHCIIAMU, COUeTasi YCTHbIC U TUChbMEHHbBIE
MPUEMBI, BBITIOJIHATH BBIYUCIICHUS C HPPAIlMOHAIBHBIMH YU CIIaMHU.
HaxonuTh 3Ha4YE€HMSI CTETICHEH C 1IEeIBIMH TTOKA3aTeIIIMU U KOPHEH; BBIYUCIIATH 3HAYCHUS YUCIOBBIX
BBIPaXKCHUM.



OxpyriaTh AeMCTBUTENbHBIE YMCIIA, BHIIOIHITH IPUKHUJIKY PE3YJIbTaTa BBIYMCICHUN, OLIEHKY YHCIOBbBIX
BBIPAXKCHUI.

Ypasnenus u nepasencmea
Pemarp nuHelHbIe ¥ KBaJIpaTHbIE ypaBHEHUS, YpaBHEHU I, CBOASILIMECS K HUM, TPOCTENIINE APOOHO-
paloHaIbHbIE YPaBHEHUS.
Pemrate cucteMsl IByX JTMHEHHBIX YPABHEHUN C BYMsI IEPEMEHHBIMH U CUCTEMBI JIByX YPAaBHEHHH, B
KOTOPBIX OJTHO YpaBHEHHE HE SBIISETCS JINHEHHBIM.
Pemars TekcTOBBIE 3a/1auN AreOpanuecKuM CIIoCOOOM C MOMOIIBIO COCTABJICHUS YPaBHEHUSI UM CUCTEMBI
JBYX YpPaBHEHUM C JBYMs [TEPEMEHHBIMU.
[IpoBoauTh IpoCTENIIINE UCCIIEIOBAHUS YPABHEHUH U CUCTEM YPaBHEHUM, B TOM YHUCJIE C IPUMEHEHUEM
rpadu4ecKuX NpeACcTaBIeHUH (YCTaHaBIMBATh, UIMEET JIU YpaBHEHUE WM CHCTEMa YPaBHEHHUH peleHus,
€CJI UIMEET, TO CKOJIBKO, U TIp.).
Pemiare nuHelHbIe HEPaBEHCTBA, KBAJApaTHbIC HEPABEHCTBA; U300paXkaTh pelleHne HEpaBEHCTB Ha
YKCJIOBOM NPSAMOM, 3aIUCHIBATh PEILICHHUE C IOMOILBI CUMBOJIOB.
Pemarb cucteMbl TMHEHHBIX HEPABEHCTB, CHCTEMBI HEPABEHCTB, BKIIIOYAIOIIHNE KBAJPATHOE HEPABEHCTBO;
n300pakaTh pelieHre CUCTEMbl HEPABEHCTB HA YMCIOBOM NMPSIMOM, 3alUChIBATh PEIIEHUE ¢ TOMOIIBIO
CHUMBOJIOB.
Hcnosp30BaTh HEpAaBEHCTBA ITPH PELIEHUH PA3IMYHbIX 331a4.

Dyukyuu
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Pacrio3naBartn (bYHKIII/II/I N3Yy4YCHHBIX BUJIOB. Iloka3pIBaTh CXeMaTHUCCKH PacCIioJIOKCHHUEC Ha KOOpIII/IHaTHOfI

k 3 |
o = = = — = = 4/ =
miockocTH rpadukos gynkuuit puna: ¥ = K6 Y =kx+ by =y =x%y =yxy x|

B 3aBUCHUMOCTHU
OT 3HauY€HUI KOAPPUIIMEHTOB; ONUCHIBATh CBOMCTBA () YHKIIHI.
Crpouts 1 M300paXkaTh CXeMaTU4eCKH IrpauKy KBaAPaTUUHbBIX (DYHKIMH, OIMCHIBATh CBOWCTBA
KBaJIpaTUUHBIX QYHKIMI 1O UX rpaukam.
Pacrio3naBath KBaJpaTHUHYIO QYHKIHIO 110 (hOpMYyJie, IPUBOJAUTE IPUMEPHI KBaIpaTUUHBIX PYHKIUHN 13
peasibHOM KU3HU, (PU3UKHU, TEOMETPHUH.

Apugpmemuueckan u 2ceomempuueckan npozpeccuu
Pacrnio3HaBath apu(pMETHUECKYIO U TEOMETPUUECKYIO IPOIPECCUH NTPH Pa3HBIX CII0CO0aX 3a1aHusl.
BBINONHATE BEIYKCIIEHNUS C UCTIOIBb30BaHUEM (POPMyII N-TO WIeHa apu(PMETHUECKON U TEOMETPUUECKON
IIPOrpeccuii, CyMMBI IIEPBBIX N YJICHOB.
N300pakaTh 4aeHbI HOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPJUHATHOM IIJIOCKOCTH.
Pemate 3a1aun, cBsI3aHHbIE C YMCIOBBIMHU IOCJIEI0BATEILHOCTAMH, B TOM YHCIIE 33/1a41 U3 PeaIbHON
AKHU3HU (C UCHOJIB30BAaHUEM KaJIbKYJIATOPA, U(PPOBBIX TEXHOIOT ).



TEMATUYECKOE ITIJTAHUPOBAHHME YYEBHOI'O KYPCA (I1O0 TOJAM OBYYEHUA)

7 xiacc

Ha3zBanue pazaeia
(TemMbl) (4UCI0

OcHoBHOE coaepiKaHuE

OcHoOBHbIE€ BU/BI 1€ITE€JIbHOCTH

0P

4aco) 00yyarIuxcs
Yucaau [oHsATHE PAMOHANBHOTO | CHCTEMATH3HPOBATH H http://school-
BBIYHCICHHSI. yucia. ApupMeTHUecKue | 060ramarh 3HAHUs 00 collection.edu.ru/
PanuoHaIbLHBIE neficTBUS C OOBIKHOBEHHBIX U JICCITUUHBIX https://resh.edu.ru/
ymucaa palnroHaJIbHBIMU TIPOOSTX.
(25 1) yncnamu. CpaBHEHHE, CpaBHUBATH H YIOPSA10YHBATH
yIIOPSAI0YNBAHUE ApodM, MpeoOpa3oBBIBAs IPH

palMOHaJIbHBIX YHUCE.
CreneHs ¢ HaTypajabHBIM
IIOKAa3aTeJIeM.

Pemienue ocHOBHBIX
3a7a4 HaJpoOH,
OPOLICHTHI U3 pealbHOU
NPaKTHUKH.

HEOOXOIMMOCTH ACCATUYHbBIC
IpoOu B OOBIKHOBEHHBIEC,
OOBIKHOBEHHBIE B I€CATUYHBIE,
B YaCTHOCTHU B OECKOHEUHYIO
JIECATUIHYIO TPOOBb.
IIpumensiTh pasHooOpa3HbIe
croco0bl U MPUEMbI BHIYH CJICHUS
3HAYEHUH IPOOHBIX BbIPAKEHUI,
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IIpu3Haku nenumMocTy,
Pa3JIoKEHUs Ha
MHOHUTEIU
HAaTypaJIbHBIX YHUCEJI.

PeanbHble
3aBucumMoctu. Ilpsmas
U oOpaTHas
MIPONOPIIMOHAITBHOCTH

coJieprKaux OObIKHOBESHHBIC U
JIECATUYHBIC IPOOU: 3aMEHSITh
MpU HEOOXOTUMOCTH
JIECSITUYHY IO TPOOh
OOBIKHOBEHHOU U
OOBIKHOBEHHYIO ACCATUYHOM,
MMPUBOJUTH BBIPAKEHUE K
dbopme, Hanbosiee y1o0OHOM aist
BBIUMCJICHUI, TPe00pa3oBhIBATH
JPOOHBIC BHIPAXKCHUS Ha
YMHOYECHHE U JICIICHUC
JCCATUYHBIX IpoOeit K
JIEHCTBUSM C TICIBIMH YUCIIAMHU.
IpuBOAUTH YUCIOBBIE U
OyKBeHHbIE TPUMeEPBI CTEIICHU C
HATypaJbHBIM MTOKA3aTeleM,
OOBSCHSISI 3HAUCHUSI OCHOBAHUS
CTETICHH M IMOKAa3aTelsl CTeTICHH,
HaXOJIUTh 3HAYCHHUS CTCTICHEH
Buga a" (a — nroboe
paloHaAIbHOE YHCIIO, N —
HATYpPaJIbHOE YK CJIO).




INonuMaThL CMBICI 3aIlUCH
OONBIINX YHUCEI C ITOMOIIBIO
NECSITUYHBIX Apo0ei u
crenenent yucna 10,
NPUMEHATH UX B peajbHbIX
CHUTYAaIUsIX.

IIpuMeHATH NpU3HAKU
JIEJITUMOCTH, PA3JIOKESHHUS Ha
MHOHUTEJIN HAaTypaJlbHbIX
qucel.

PemaTe 3aga4u Ha yacTy,
MIPOLIEHTHI, IPONOPIUHU, HA
HaxXOXXIACHHUE NpoOu (TIpOIIeHTA)
OT BEJIMYMHBI U BEJIUYHUHBI 1O €&
npobwu (TIporeHTy), a1poodu
(porieHTA), KOTOPHIN
COCTAaBJISIET OJHA BEIIMYUHA OT
npyroi. IlpuBoauTs,
pa3ouparb, OLeHUBATH
pas3IMyHbIC PELICHUS, 3allUCU




pElIeHU TEKCTOBBIX 3a7a4.
Pacno3HaBaTh U O0BSIICHATH,
OMMUPAsICh Ha OMNpPEICICHHUS,
HpHMO HpOHOpHI/IOHaJ'H)HBIe nu
00paTHO MPOTIOPIMOHATIBHBIC
3aBUCUMOCTHU Me)KI[y
BEJIMYMHAMU; MPUBOANTDH
npuMepbl dTHX 3aBUCUMOCTEH H3
peaJbHOTO MUpA, U3 APYTHUX
YYEOHBIX TIPEAMETOB.

Pemiath npakTuko-
OpHUEHTUPOBAHHBIC 337la9 Ha
IpoOu, IPOIEHTHI, IPAMYTO
1 0OpaTHYIO
MIPONOPIIMOHATBHOCTH,
IPOIOPIIHHU

Aurredpanueckue
BBIpasKEeHH

(27 g)

BbykBeHHbIE
BBIPAKECHUSI.
IlepemenHsble.
HonycTrumMple 3HaUYEHUS

Osguagers anreOpandecKon
TEPMUHOJIOTUEN U CUMBOJIUKOM,
NPUMEHATH e€ B IIpolecce
OCBOEHHMs yueOHOTO Marepuaa.




MMEPEMEHHBIX.
DopMyJIbL.
IIpeoGpa3zoBanue
OyKBEHHBIX
BBIPAXXECHUM, paCKpbITUE
CKOOOKM TIpUBEJIEHUE
MOMOOHBIX ClIaraeMBIX.

CBoOJ¥iCTBa CTEEHU C
HATypaJIbHbIM
HoKa3aTreJieM.

MHoro41eHsI.
CrnosxeHue, BBIYUTAHUE,
YMHOXXEHHUE
MHOT04YJIEHOB. DOpMYyIIb
COKpaImEHHOT O
YMHOXKEHHS.
Paszmoxxenue
MHOT'OYJICHOB Ha
MHOKHUTEIH

HaxoauTb 3HAYCHUS
OYKBEHHBIX BBIPAXKCHUU MTPU
3aJITaHHBIX 3HAYCHUSAX OYKB;
BBIIOJHATH BBIYHUCIIEHUS 110
dbopmyam.

BoInoausTh npeodpazoBaHus
LIEJIOTO BBIpAKCHUS B
MHOTOYJICH MPUBEICHUEM
MoJ00OHBIX ClIaraeMBbIX,
PAaCKpBITHEM CKOOOK.

BbINOJHATHL YMHOXKEHHUE
OJTHOYJIEHAa Ha MHOTOYJICH U
MHOTO4YJIeHa Ha MHOTOYJICH,
NPUMEHATH QOPMYITBI
KBajpaTa CyMMBI U KBaJIpaTa
pa3HOCTH.

OcyuiecTBIAATh Pa3I0KEHHUE
MHOTOYJICHOB Ha MHOXHUTEIH
MyTEM BBIHECEHHUS 3a CKOOKH
olmrero MHOKUTEIS,
npuMeHeHusT (opMyIIbI




pa3HOCTH KBaApaToB, (HOpMYII
COKpAIEHHOTO YMHOXEHHUS.
IMpumensiTh npeoOpazoBaHue
MHOTOYJICHOB JJIsd pCIICHUA
Pa3JIndHbIX 3aaa4 U3
MaTre€MaTHuKu, CMECXKHBIX
IPEIMETOB, U3 pealibHOU
IIPAKTUKH.

3HAKOMUTBCA € UCTOPHUE
pa3BUTHS MaTEeMaTUKHU

YpaBHeHus u
HepaBeHCTBAa

(20 u)

YpaBHeHue, npaBuia
npeoOpa3zoBaHUsA
YpaBHEHUS,
PaBHOCHJIBHOCTB
YpaBHEHHUU.

JIluneliHOe ypaBHEHUE C
OJTHOU MEepPEMEHHOMH,
peuieHue JTMHEHHbIX
ypaBHeHul. Pemienue
3aa4C HOMOIIbIO

Pemarth uHeliHOE ypaBHEHUE C
OJTHOUM TMEepEeMEHHOW, NMPUMeHssA
NnpaBuJa nepexona oT
UCXOJHOTO YPaBHEHHUS K
paBHOCHIIBHOMY eMy Ooiee
npoctoro Bujaa. IpoBepsTs,
SIBJISIETCS JIU KOHKPETHOE YHUCIIO
KOPHEM ypaBHEHHUSI.
IMoxduparTs npuMepskbI 11ap
YHCe, SIBISIIOIINXCS PELlIeHUEeM




YPaBHEHUU.

JInHeliHOEe ypaBHEHUE C
IBYMSI IEPEMEHHBIMU U
ero rpaduk. Cucrema
JIBYX JIMHEWHBIX
YPaBHEHUU C JIByMs
nepeMeHHbIMU. Pemienne
CHUCTEM ypaBHEHUN
CITOCOOOM MOJICTAaHOBKHU
U CITOCOOOM CITOKEHUS

JINHEMHOTO ypaBHEHHUS C JABYMs
nepemMmeHHbIMU. CTPOMTH B
KOOPJIMHAaTHOW MJIOCKOCTH
rpaduK JTUHEWHOTO ypaBHECHUS
C ABYMSI IEPEMEHHBIMU;
MOJIB3YsICh TPadUKOM,
NPUBOAUTHL MPUMeEPbI
peuieHnss ypaBHEeHHUS.
HaxoauThb penieHmne CUCTEMBbI
JIBYX JINHEWHBIX YPAaBHEHUM C
JIBYMsI IEPEMEHHBIMM.

CocTaBJAATh U peliaTh
YpPaBHEHHUE WJIH CUCTEMY
YPaBHEHHUH 110 YCIOBHIO 3aJauH,
WHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM
3aJlauM [OJIy4YECHHBIN pe3ysIbTaT

Koopaunarsl u
rpapuxu. OyHKkuun
(24 )

Koopaunara Touku Ha
npssMoi. YucnoBeie
MPOMEXKYTKH.

HN3o00paxars HA KOOPAUHATHOU
NpsIMOU TOUKHU,
COOTBETCTBYIOIIME 3aJaHHBIM




Paccrosinue mexny
ABYM: TOYKaAaMHU

KOOPJAUHATHOU NPSIMOU.

ITpsimoyrosbHas
cucTeMa KOOPJMHAT Ha
mockocTu. ITpumepsl
rpa¢uKOB, 3aJaHHBIX
dbopmynamu. UreHue
rpa¢duKOB peaibHbIX
3aBUCHUMOCTEHN.

[ousitue GyHKIINM.
I'paduk GpyHKIHH.
CaoiicTBa (pyHKITHI.
Jlunetinas GyHKIHSL.
IToctpoenue rpaduxa
TUHEWHOU QYHKIINH.
I'paduk pysRIIM Y = | X |

KOOpJWHATAM, JIYYH, OTPE3KH,
HUHTCpPBAJIbI; 3allMCbIBATh UX Ha
alnreOpanvecKoM si3bIKe

OTMeuaTh B KOOPAMHATHOM
TUIOCKOCTH TOYKH TO 3aJIaHHBIM
KOOpJIMHATAM; CTPOUTH
rpaduKu HECITOKHBIX
3aBUCUMOCTEH, 3aJlaHHBIX
(dbopmynamu, B TOM YHCIE C
MOMOIIbI0 HH(PPOBBIX
nmabopaTopui.

IIpumeHATH, H3yYaTh
npenMyIiecTsa,
HHTEPIPeTHPOBATH
rpaduygeckuii crmocod
MpEeICTaBICHUS U aHATIN3a
pa3zHo00pa3HOW JKU3HEHHOU
WH(OpMAITUH.

OcBauBaTh MOHATHE (PyHKIUH,
oBIIaJIeBaTh (GYHKIIHOHAIHHOMN
TEPMUHOJIOTHUEH.




Pacno3HaBaTh JIMHENHY O
byukuuo y = kx + b,
ONHUCHIBATH €€ CBOMCTBA B
3aBUCUMOCTH OT 3HA4Y€HUH
ko3 purmenton K u b.
Ctpouts rpagukm JTUHEHHOH
dbysKIIUH, QYyHKIIUH

y=lxlI.

Hcnonab3oBaTh HU(pPOBLIE
pecypebl JUIsl IOCTPOCHUS
rpadukoB QYHKITUN U
U3YYECHUS UX CBOMCTB.
ITpuBOoaAUTH IPpUMEPHI
JIMHEUHBIX 3aBUCUMOCTEN B
peaJbHBIX IpoLeccax u
SIBJICHUSIX

IoBTOpEHME U
00001 enune(6 1)

IToBTOpEHNE OCHOBHBIX
TTOHATHH U METOJIOB
Kypca 7 Knacca,
0000I1IeHEe 3HAHUNI

Bri0uparth, npuMeHsiTH
OLIEeHHBATh CNOCO0bI CPAaBHEHHUS
YHCell, BBIYMCIICHUH,
peoOpa30oBaHMi BHIPAKEHUH,
pellIeHus] ypaBHEHUH.




OcyuiecTBJASAITH CAMOKOHTPOIb
BBLITIOJTHSIEMBIX JICHCTBUM U
CaMOIIPOBEPKY pe3yJibTara
BBIUHCIICHUH, TpeoOpa3oBaHuH,
nocrpoenuii Pemars 3agaum u3
peanbHON KU3HU, NPUMEHATH
MaTeMaTU4YeCKUue 3HAHUS 115
pemeHus 3a1a9 u3 APyTuX
MpeaMETOB.

Pemath TekcTOBBIE 327a4M,
CPaBHUBATh, BLIOMPATH
CIoCco0bI PElICHUs 3aJaun




8 KIIACC

HasBanue pasaesa

20P

(TembI) OcHoBHOE OcHOBHBIE BH/bI 1eITETbHOCTH
Kypca (‘lI/ICJ'IO qac()B) CoACpPIKaAHUE Oﬁy"lamlﬂHXCH
Yucaa u Beluncienns. |KBaapaTHbIid ®opMyIMPOBATEL ONpeIeIeHue http://school-

KBagpaTHble KOpHH
(15 9)

KOPEHBb U3 YHCIIA.
TToussTue 00
UpparuoHaIbLHOM
qucIie.
JlecssTuuHbie
OPUOITHIKCHH S
HpparmoHaIbLHBIX
qucel.
JlericTBUTENBbHBIC
guciia. CpaBHeHHE
JIEUCTBUTEIBbHBIX
quce.
Apudmerndeckuii
KBaJpaTHBIN
KOPEHb.

YpaBHeHUE BUaa

KBaJApaTHOI'O KOPHA U3 YHUCJia,

apu(METUIECKOTO KBaJPaTHOTO KOPHS.

IMpuMeHATH ONEpaIuio U3BIICUCHUS
KBaJIpATHOT'O KOPHS U3 YHCIIa,
HCIOJIb3Ysl IIPU HEOOXOAUMOCTU
KaJIbKYJISITOP.

OuneHnBaTh KBaJpaTHbIE KOPHU
LEJIBIMU YUCJIAMU U JAECATUYHBIMU
IOPOOSIMH.

CpaBHUBATH U YHOPSA0YUBATH
palMOHAJIbHBIC U UPPALMOHAIbHbIE
4yrciia, 3alUCaHHbIe ¢ OMOUIBIO
KBaJIpaTHBIX KOPHEIL.
HccnenoBath ypaBHeHue X° = a,
HaXOJHUTh TOYHBIE U NPUOIMKEHHBIE
KopHHU nipu a > 0.

collection.edu.ru/

https://resh.edu.ru/
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x? = a. CBoiicTBa
apu(pMETHICCKUX
KBaJIpaTHBIX
KOpHEN.
[IpeobpazoBanue
YHCIIOBBIX
BBIpaXXECHUH,
coJIepIKaIInux
KBaJIpaTHbBIC
KOpHH

HcciienoBars CBOMCTBA KBAIPATHBIX
KOpHEH, IPOBOJIs YUCIIOBbIE
SKCHEPUMEHTHI C UCIOJIb30BaHUEM
KaJIBKYJIATOpa (KOMIBIOTEDPA).
Jloka3bIBaTh CBOIiCTBA
apupMETHUECKUX KBaJpPaTHBIX KOPHEH;
MIPUMEHSTh UX JUJISI IpeoOpa3oBaHus
BBIPAXKECHUH.

BbInoJHATHL Npeodpa3oBaHusi
BBIPKCHUM, COJEpYKAITNX KBaJIpaTHBIC
KOpHU. BrIpakats mIepeMeHHBIC U3
reoOMeTPUYECKUX U (DU3UYECKHUX
bopmyt.

BbIuncjaaTh 3HAUEHUs] BBIPAKEHUM,
coZepIKaImuX KBaJIpaTHbIC KOPHH,
HCTIONB3YS TP HEOOXOIUMOCTH
KaJTbKYJISATOP.

Hcnosib30BaTh B X0JI€ pEIICHUS 3a7a4
AJIEMEHTAapHBIE TTPEACTaBICHUS,
CBSI3aHHBIE C TPHUOIMIKEHHBIMU
3HAYEHUSIMHU BEJIUYHUH.




3HAKOMUTBLCA C HCTOPHUEH Pa3BUTHS
MaTeMaTHuKU




Yucja 1 BbIYUCTIEHHUS.
Crenenb ¢ 1eJbIM
nmokasareJjemM

(7 w)

CreneHsb ¢ IEIbIM
OKa3aTejIeM.
CrannaptHas
3aluCh YUCa.
Pa3smepsl
00BEKTOB
OKPYKaIOIIero
mupa (oT
3JIEMEHTAPHBIX
JacTHUIL O
KOCMHUYIECKUX
00BEKTOB),
IIUTEILHOCTE
MIPOLIECCOB B
OKpYy Karonem
MHpE.

CBolicTBa CTEIIEHHA
C LETBIM

DopMyTUPOBATH ONpPe/ie/ieHue CTEICHU
C LIETBIM TTOKA3aTeNIeM.

I[peacTaBasaTh 3aIUCh OOJIBIIUX U
MaJIbIX YHCCJI B CTAaHAAPTHOM BHUJIC.
CpaBHUBATH YNCJIa U BEJIUIUHEIL,
3alUCaHHbIC C UCTIOJIb30BAHUEM
crenenu 10.

Hcenoab3oBaTh 3anMch YKCeNl B
CTaHAAPpTHOM BUJAC JI BBIPAKCHUA
pa3MepoB 00BEKTOB, JTUTEIBHOCTH
MIPOIIECCOB B OKPYXKAIOIIEM MHpE.
@DopMyJIHPOBATH, 3ANMCHIBATH B
cUMBOJIMYECKOii popme U
WLTIOCTPUPOBATH NPUMepPaMu
CBOIICTBA CTENEHU

C IIEJTBIM TTOKa3aTeJIeM.
IIpuMeHATH CBOMCTBA CTEIICHU IS
mpeoOpa3oBaHUs

0P




ImoxKa3sarTrciicM

BBIPA)KCHH I, COJEPIKAIIUX CTCIICHU C
LIEJIBIM TTOKa3aTesieM. BhINoJIHATH
neficTBHUSI C YUCIAMH, 3alCAaHHBIMU B
cTaHIapTHOM BHJIEe (YMHOXKECHHE,
JieJIieHrnEe, BO3BEJICHHE

B CTCIICHB)

Anredpanyeckue
BbIPasKEeH M.
KsanpatHblii TpéxuwieH
(Sv)

KBanpaTHblii
TPEXUIICH.
Paznoxenue
KBaJApaTHOIO
TpEX4WIeHa HA
MHOXUTEIHU

Pacno3naBaTh KBajgpaTHbIN TPEXUJIEH,
yCTaHABIIMBATh BO3MOKHOCTB €T0
pa3ioKeHUsT Ha MHOXKUTEITH.
PackinaapiBaTh HA MHOKHTETH
KBaJIpaTHBIN TPEXUIIEH C
HEOTPHIIATEIBHBIM JUCKPUMUHAHTOM




Adaredpanyeckue
BBbIpa:KEeHH .

Aaredpanyeckas 1poob

(15 u)

Anrebpaunyueckast
JIpOOBb.
Jomyctumele
3HAYCHUA
IEPEMEHHBIX,
BXOJSIIIUX B
anreOpamdecKue
BBIPAXXCHUS.
OcHoBHOE
CBOWCTBO
anredpamIecKoi
Ipoowu.
Coxkparermne
Ipooeii.
Cnoxenue,
BBHIYUTAHUE,
YMHOXCHHE U
JICIICHUC
anredpanvIecKux
IpoOeid.

3anuchIiBaTh anredOpanvecKue
BeIpakeHusi. HaxoauTs o6itacth
OTIpeJIeNICHUs PAllMOHATILHOTO
BhIpa)KCHUS. BHIMOJIHATH YHCIIOBBIC
IMOJICTAHOBKH M BBIYHCJISITH 3HAUCHHUE
IpoOH, B TOM YHCJIIE C TIOMOIIBIO
KaIbKyJsiTopa. @opMyJIMpoBaTh
OCHOBHOE CBOMCTBO ajredOpandeckoit
JpoOu 1 MPUMEHATH €ro IS
npeoOpa3oBanus npoOeii. BbIMOJHATH
JelcTBUSA C areOpandecKUMHU JPOOSIMH.
IIpuMenATH TIpeoOpa3zoBaHus
BBIPAKEHUH [ PEIISHUS 3a/1a4.
BbipaxkaTh nepemMeHHbIe n3 GHOpMYI
(pusnuecknx, TEOMETPUIECKHX,
OTHCHIBAIONINX OBITOBBIE CUTYAITHHN)




[IpeobpazoBanue
BBIPAXXECHUH,
coJiepKaIiux
ajreOpanvecKue
npoou
YpaBHenust KBanpatHoe Pacno3HaBaTh KBaJipaTHbIE YpaBHEHUS.
U HepaBeHCTBA. ypaBHEHHE. 3anuceiBaTh GopMyay KopHEi
KBagpatubie ypaBHeHusi [HemomHOE KBaJpaTHOTO ypaBHEHHS; peliaTh
(15 g) KBaJIpaTHOE KBa/IpaTHbIe YpaBHEHUs] — TIOJHBIE U
ypaBHEHHE. HETIOJTHBIE.
®opmyna kopHeld  |IIpoBoauTh npocreiilne MccaAeA0BAHUS
KBaJApaTHOIO KBanpatHbix ypaBHEHUH.
ypaBHEHHUS. PemaTs ypaBHeHHUs, CBOASIINECS K
Teopema Buera. KBaJIpaTHbIM, C HOMOLIbIO
Pemenue mpeoOpa3oBaHUIl U 3aMEHOU
YpaBHEHUH, NEePEMEHHOM.
CBOJSAIIUXCS K Ha6aroaaTs 1 aHAJIN3UPOBATH CBS3b




KBaJpaTHBIM. MEXAY KOPHSIMH B KOd(PPULIHEHTaAMH
IIpocreimue KBaJpaTHOI'O YPaBHEHUS.
IpOoOHO- ®opmyaMpoBaTh TeopeMy Buera, a
palOHAIbHbIC Tak)xe oOpaTHYIO Teopemy, IPpUMEHATh
YpaBHCHUA. 3THU TEOPEMBI JJIsd pCUICHHUS 3ajay.
Pemienue PemiaTth TEKCTOBBIE 321241
TCKCTOBBIX 3a/1a9 € |anreOpandecKuM CIIOCOOOM: EPEXOIUTh
TTOMOIIB IO OT CJIOBECHOU (DOPMYJIMPOBKHU YCIIOBHS
KBaJpaTHBIX 3aJa49¥ K aNreOpandecKod MOJIETH ITyTEM
ypaBHCHHI COCTaBJICHUS YPaBHEHUs; pEIIaTh
COCTaBJICHHOE ypaBHEHHE;
WHTEPIPETUPOBATH PE3YyIbTAT.
3HAKOMUTHCHA C HCTOPHUEH Pa3BUTHS
anreOpsl
YpaBHenust Jluneitnoe Pacno3HaBarThb JUHEHHBIE YPABHEHUS C
U HepaBeHcTBa. CucTEMBI [ypaBHEHHE C JIByMsI TIEpEMEHHBIMH.
YPaBHeHUI OBYMSI CtpouTth rpaduKu TUHEHHBIX
(13 v) epeMEeHHBIMH, €T0 [ypaBHEHUWI, B TOM YHCIIE

rpad UK, IpUMeEpbI
penIeHust
ypaBHEHUW B LEIBIX

HCIOJb3Ysl LM(POBBIE pecypcehbl.
Pazauuates napamienbHble U

nepeceKaromuecs npaAMbIC 110 UX




quciiax.

Pemenne cucrem
JIBYX JIMHEUHBIX
YpaBHEHUU C IBYyMs
IIEPEMEHHBIMH.
IIpumeps! pemeHust
CUCTEM
HEJIMHEUHBIX
YpaBHEHUU C IByMs
IIEPEMEHHBIMH.
I'pacpuaeckas
UHTEpHpeTanus
YPaBHEHHUS C ABYMS
NEPEMEHHBIMU U
CHUCTEM ypaBHEHUU
C ABYMsI
ONEPEMEHHBIMH.
Pemenue
TEKCTOBBIX 3a]1a4 C
MOMOUIBIO CUCTEM
YpaBHEHUU

YpaBHEHHUSIM.
Pematb cuctemMsl AByX JIMHEWHBIX
YpaBHEHUU C IBYMsI IEPEMEHHBIMHU
I1OJICTAHOBKOM U CJIOKECHUEM.
Pemats npocreiiliine cUCTeEMBbI, B
KOTOPBIX OJTHO U3 YPaBHEHUH HeE
SIBJISIETCST INHEHHBIM.

IlpuBoauTh rpaguuecKyro
WHTEPINPEeTANUIO PEIICHUS YPaBHEHUS C
IBYMsS TIEPEMEHHBIMU U CUCTEM
YpaBHeHUM ¢ IBYyMsI IEPEMEHHBIMHU.
Pemars TekcToOBBIC 32124
anredpandecKuM CIIocoooM




YpaBHeHus
W HEpaBeHCTBA.
HepagenctBa (12 4)

YuciaoBbie
HEpPaBCHCTBA U UX
CBOMCTBA.
HepaBeHcTBO €
OHOU
IIEpPEMEHHOM.
JInHenHbIE
HEepPaBEHCTBA C
OJIHOM TIEpEMEHHO M
U UX pElISCHUE.
CucreMbl
THHCHHBIX
HEPABEHCTB C
OJTHOM TIEpEMEHHO U
U UX pellIeHUE.
M300paxkeHne
peueHus
JTMHCHHOTO
HEPABEHCTBA U UX
CHUCTEM Ha

YUCIIOBOU MpPSIMOU

DopMyJIHPOBATH CBOMCTBA YUCIOBBIX
HEPABEHCTB, WUIFOCTPUPOBATH UX Ha
KOOPJMHATHOMN MPSIMOM, 10Ka3bIBATDH
anredpamvecKy.

IIpumeHATH cBOIiCTBA HEPABEHCTB B X0/1€
pelIeHns 3a/a4.

PewmiaTthb JiMHEHBIE HEPABEHCTBA C
OJTHOM MepeMeHHOH, n300paxkaThb
pElLIeHUEe HEPABEHCTBA HA YMCIIOBOU
MPSIMOU.

Pemiats cucTeMbl TUHEHHBIX
HEPaABEHCTB, N300paXkaTh pelIeHue
CHUCTEMBbI HEPABEHCTB HA YHCJIOBOM
aopsiMoH




DyHKIHUH.
OcHoBHBIE
MOHATHS
(S 4)

IIoHnsaTHE
byHKINH.
onpeneaeHus u
MHOECTBO
3HAYCHUU
dbynkiun. CnocoOs
3as1aHu st PYyHKITHH.
I'padpuk pyHKIINN.
byHKIIMH, UX
oTOOpakeHHUe Ha
rpaduke

Hcnosab30BaTh QYHKIIMOHAIBHYIO
TEPMHHOJIOTHIO U

CHMBOJIMKY.

BoruncasaTh 3HayeHust QyHKINH,
3alaHHbIX (HOopMyTaMu

(mpu HEOOXOJAMMOCTH HCHOJIb30BaATh
KaJbKYJISITOP); COCTABJATH TaOJIMIIBI
3HAYEHUIl (yHKIIHH.

Ctpouthb o ToukaM rpadpuku QyHKIUN.
OnuchIBaTh CBOMCTBA QYHKIIMU Ha
ocHOBe e€ rpad)muecKoro
MpEeICTaBICHHUS.

Hcnosb30BaTh (QYHKIMOHAIBHYIO
TEPMHHOJIOTHIO U

CHMBOJIMKY.

Uccaepoparh npuMepsl rpadukoB,
OTPAXKAIOIIUX pealbHbIE TMPOLECCH U
seieHus. IIpuBoauTL NpUMepbI
MIPOLIECCOB U SBJIICHUH C 3aJaHHBIMH
CBOMCTBaMHU.

HUcnoab3oBaTh KOMIIbIOTEPHBIE




MporpaMmMsl JJis 110-
crpoenusi rpadpukoB QyHKOUH U
U3YUYEHUSI UX CBOUCTB

DyHKIHUH.
YuciaoBble

bynxumn
O

UreHue u
MMOCTPOCHUE
rpadukoB QyHKIUI.
I[Tpumeps! TpaduKoB
byHKITHIHA,
OTpa’karoIlInux
peajibHbIE POLIECCHI.
dyHKIIMH,
OITMCHIBAIOIIHE
OpSIMYIO U OOpaTHYIO
MIPONOPLUUOHAIBHBIE
3aBUCUMOCTH, UX

rpaduKu.
T'unepbomna.

Haxoaurth ¢ nomoumbio rpaguka
GbyHKIMM 3HAYEHUE OJTHOM 13
paccMaTpUBAEMBIX BETUYUH 110
3HAYEHUIO APYTOM.

B Heci10)KHBIX ClydasxX BbIPaxKaTh
(popmy.i0ii 3aBUCUMOCTb MEXITY
BEJIMYUHAMU.

OnuchIBaTh XapaKTep U3MEHEHUS
OOHOUW BEJIUYUHBLI B

3aBUCUMOCTHU OT U3MEHEHUSI APYTOu.




HaszBanue pasjaena
(TeMbI)
Kypca (4110 4acoB)

OcHoBHOE
cojep:KaHue

OcCHOBHBIE BU/IbI 1eATEIHLHOCTH
odyuaromuxcs

S0P

I'padpux pynkumn
y = x%. DyHKIUU y

:Xz’ y = X3’
y= X y=Ix[
rpadutieckoe

pelleHne ypaBHEHU I
U CUCTEM YpaBHECHUU

Pacno3HaBaTh BUJBI U3y4aeMbIX
dynkmuii. [loka3pIBaTh cXeMaTHYe€CKH
MOJIOKEHHE Ha KOOPAMHATHOW TIIIOCKOCTH
rpadukoB QyHKUMil Buma: y = X2, y =
X3, _

y= X, y=Ixl. ¥ X

Hcenoab3oBaTth GQyHKIIMOHATIBHO-
rpapuyecKkue npeacTaBjJaeHus st
pELICHUsT U HUCCIEA0BAaHUS YPAaBHEHUH U
CHUCTEM ypaBHEHUU.

IIpuMeHnsTH HUPPOBBIE pecypchl I
MOCTpoeHUs rpad@uKoB PYyHKITHHA




IToBTOpPEHME U
0000menune(6 1)

IToBTOpEeHue
OCHOBHBIX NOHSATHU
U METOJIOB KYypCOB
7 u 8 Kmaccos,
0000mmenne 3HaHu

BbiOuparh, NpuMeHATh, OLEHUBATH
€Ioco0bI CPaBHEHUS YUCENl, BBIYUCICHUIH,
npeoOpa3oBaHUi BBIPAKECHUH, peIICHUS
YpaBHEHUH.

OcyuecTBJIATH CAMOKOHTPOJb
BBIIIOJIHAEMBIX JICCTBUI U CaMOIIPOBEPKY
pe3ynbTaTa BEIYMCICHUH,
npeoOpa3oBaHuil, TOCTPOCHHI.

PemaTs 3a1aum u3 peajbHOM KU3HH,
NPUMEHATbh MaTeMaTH4YECKUE 3HAHUS [UIs
pelIeHus 3a1a4 U3 APYTUX [IPEIMETOB.
Pemiate TekcTOBBIE 3aJa4M, CPAaBHUBATD,
BpiOupaTh COCo0bI perieHus 3ama4uu




9 KIIACC

Ha3zpanue paznena | OcHoOBHOe OcHOBHBbIE BU/IBI 1eATEJILHOCTH 20P
(TeMbI) Kypca coliepxanue odyvaromuxcs
(4mMcJI0 YacoB)
Yucjau ParimonajibHbBIE Pa3BuBath npeacraBjieHUsl O http://school-
BBIYHCICHHS. qHcia, qHCIax: OT MHOXKECTBA collection.edu.ru/
JleiicTBUTEbHBIE MppaIMOHATbHBIE HATYPAIbHBIX YHUCEN 110 https://resh.edu.ru/
yucaa 9Uciia, KOHCYHBIC MHOJKECTBA NIEUCTBUTEIHLHBIX
9 u u YHCeT.

OecKOHEYHBIE O3HaAaKOMHUTBCH C BO3MOYKHOCTBIO

JIECSITUIHBIE IPOOH. MPEACTaBICHUS AEHCTBUTEIBHOTO

MHoxkecTBO qucia Kak 0€CKOHEYHOU

JIEHCTBUTEIBHBIX JIECATUYHON TpOoOH, NPUMEHATH

qHCeT; JIECATUYHBIC TPUOITVHKESHUS

JICCTBUTEJILHBIE panruoHaIbHBIX U

qucia Kak UppaIMOHATIBHBIX YHUCEI.

OecKOHEYHBIC HN3o00paxars AcHCTBUTENbHBIE

JIECSITUYHBIE IPOOH. | YUCIIa TOYKAMH KOOPJIHUHATHOM

B3aumno OpsIMOM.

OJTHO3HAYHOE 3anucpIBaTh, CpaBHUBATH 1

COOTBETCTBUE YHOPSI0YUBATH JICHCTBUTEIBHbIE



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

MEXIy MHOXECTBO
e CTBUTEIIbHBIX
qucell U
MHOKECTBOM TOYEK
KOOpJIMHATHOU
HPSIMOM.
CpaBHeHHE
NEeCTBUTEIIBHBIX
qucel,
apudmMeTudecKue
JEHCTBHH C
EUCTBUTEILHBIMU
YUCJIAMH.
[Tpubmmxénnoe
3HAYEHUE
BEJINYMHBI,
TOYHOCThH
MPUOTVIKSHUS.

OxpyrieHue 4ucel.
[Ipukuaka u oneHka
pe3yabTaToB

qucia.
BBINOJHATH, COUETasl yCTHBIC U
MHUChMEHHBIC TPUEMBI,
apudpmMeTHUecKHe AeCTBUA C
panuoHaIbHBLIMHA YU CIAMU;
HAXOAUTH 3HAYCHUS CTEIICHEH C
IIEJIBIMHU TTIOKAa3aTeISIMUA U KOPHEH;
BBIYHUCJISITH 3HAYCHU S UM CIIOBBIX
BBIPAYKECHU M.

ITosayuurs npeacraBjieHue o
3HAYUMOCTHU JAEHCTBUTEIBHBIX
YHCel B MPaKTUYECKOH
JEITEIBHOCTH 4YEIOBEKa.
AHAIM3UPOBATH U JAeJATh BbIBO/JbI
0 TOYHOCTH TIPUOIIKEHHS
JEHCTBUTENBHOIO YUCIA TPU
pELIeHUH 3a1ay.

OKpyriasiTe 1€UCTBUTEIbHbBIE
4YUCIIa, BBINOJHATH HPUKUIKY
pe3yibTara BHIYMCICHUH, O EHKY
3HAYEHUU YHUCIOBBIX BBIPAKECHUU.




BBIYMCJIICHUU

3HAKOMHUTBCA C UCTOPHUEH
pa3BUTHS MaTeMaTUKHU

YpaBHenust

U HepaBeHCTBA.
YpaBHenust

¢ OJHOI1
nepeMeHHOoMI
(14 )

JInneiinoe
ypaBHEHHE.
Penienue
YpPaBHEHUH,
CBOOAIIINXCA K
JIMHEWHBIM.
KBanparHoe
YpaBHEHUE.
Pemenue
ypaBHEHMU,
CBOJSIIIUXCS K
KBaJApPaTHBIM.
bukBangpatHbie
YpaBHEHUSI.
IIpumepsl peurenus
YpPaBHEHUU TpeThel
U 4eTBEPTOU
cTerneHen
pa3noXeHueM Ha

OcBauBarthb, 3alIOMUHATH U
NMPUMEHSITH rpadpuueckue

MEeTO/bI IPU PEIICHUHN YPaBHEHUM,
HEPABEHCTB U UX CUCTEM.
Pacno3naBaTth 1ensie U ApOOHBIE
ypaBHEHWUS.

Pemiars JinHeliHble M KBaJpaTHbIE
YpPaBHeHUsl, YpaBHEHUS,
CBOJISIIIIMECS K HUM, TIPOCTEHTIINE
JPOOHO-paITnOHAILHEIC

ypaBHEHHS.

IIpeasaraTh BO3MOXHBIE CITOCOOBI
peIIeHNs TEKCTOBBIX

3a/1a4, 00Cy:K1aTh UX U peliaThb
TEKCTOBBIC 3a/1aUM pa3HBIMHU
croco0amu.

3HAKOMUTHCH C UCTOPHUE
pa3BUTHUS MAaTEMaTHKH




MHOYHUTEIIH.
Pemienue  npoOHO-
panmoHaIbHBIX
YPaBHEHUU.
Peurenue TekcTOBBIX
3amaq
anredpandecKuM
METOJOM

YpaBHenus

U HepaBeHCTBA.
Cucrembl
YPaBHeHMH

(14 a)

JInneiiHoE
YpaBHEHHE C ABYMsI
IIEPEMEHHBIMU U €I0
rpaduk.

CucremMa aByx
JIMHEUHBIX
YpPaBHEHUU C ABYMs
TMIEPEMEHHBIMH U €€
peuienue. Pemienue
CHUCTEM JIBYX
YpPaBHEHUU, OOHO U3
KOTOPBIX JIMHEHHOE,
a Ipyroe — BTOPOit

OcBauBaTh U MPUMEHSIITh TPUEMBI
peIIeHUs CUCTEMBI IBYX JIMHEHHBIX
YpaBHEHUU C JBYyMs
MMEPEMEHHBIMU U CUCTEMBI JBYX
ypaBHEHUN, B KOTOPBIX OJHO
ypaBHEHHUE HE SIBIISICTCSA
JIMHEWHBIM.

Hcnoab3oBaTh GyHKIIMOHAIHHO-
rpadU9eCcKH TpeACTaBICHUS IS
pelieHus U UCCJIeI0BAHUSA
YpaBHEHUU U CUCTEM.

AHaIM3UPOBATh TEKCTHI 32124,
pemIaTh UX ajreOpandyecKum




CTEIICHHU.
I'papuueckas
WHTEpIIpeTanus
CHUCTEMBI YPAaBHEHU U
C ABYMs
nepeMeHHBIMHU

CrocoOOM: MePEXOUTHL OT
CIIOBECHOHW (hOPMYIITUPOBKHU
YCIIOBHS 3a/1a49U K
anreOpanv4ecKkor MoJeu MyTEM
COCTAaBJICHUSI CUCTEMBbl YPaBHEHUH;
peuaThb cocTaB




Pemenue TeKCTOBBIX

JICHHYIO CUCTEMY ypaBHEHUH;

O0P

3a7a4 MHTEPIPEeTUPOBATH PE3YJIbTAT.
ajnreOpanvecKuM 3HAKOMUTBLCS ¢ UCTOPUEN Pa3BUTHUS
crmocooom MaTeMaTHUKU

YpaBHenust HucioBbie Yurtath, 3aIMCHIBATH, TOHUMATh,

U HepaBeHCTBA. HEPaBEHCTBA U UX HHTEPNPETUPOBATH HEPABCHCTBA;

HepasencrBa (16 u) |cBO¥CTBA. HCTIOJIb30BAaTh CUMBOIIUKY U
JInHelinble TEPMHUHOJIOTHIO. BBINOJIHATH

HEpaBEHCTBa C OJJHOMU
NEPEMEHHOU U UX
perreHue.

CucTteMbl THHEHHBIX
HEpPaBEHCTB C OJHOU
NepeMeHHON U UX
permieHue.
KBanparHbie
HEpPaBEHCTBA U UX
pereHue.
I'paduuaeckas
HHTEPITpETAIINSs

npeoOpa3oBaHusl HEPABEHCTB,
HUcnoan3oBaTh 1 peoOpa3oBaHms
CBOMCTBA YHUCITOBBIX HCPaBCHCTB.
Pacno3naBaTh JIMHEWHbIE U KBaJpaTHBIE
HepaBeHCTBa. PemiaTh JIMHEHbIE
HEpaBEHCTBA, CUCTEMBI JIMHEHHBIX
HEPABEHCTB, CHCTEMBbI HEPABEHCTB,
BKITIOYAOIINX KBaJpaTHOE HEPaBEHCTBO,
U pemiaTh UX; 00CyKAAaTh MMOJTyUYeHHBIE
peIIeHus.

HN300paxars pelicHue HEpaBEHCTBA U
CHCTEMBI HEPABEHCTB Ha YUCIIOBOM




HCPAaBCHCTB U CUCTEM
HCPAaBCHCTB C JABYMs
NEPpEMCHHBIMU

MPSIMOM, 3alIMCBHIBATH PCIICHUE C
MIOMOIIBIO CUMBOJIOB.

Pemartp KBajJpaTHBIC HEPABEHCTBA,
MCTIONIB3YS TpaduuecKue
IpeCTaBJICHNUS.

OcBauBaTh M NPUMEHATH HEPABCHCTBA
MPHU PENICHUH PA3JIMYHBIX 3aJia4, B TOM
YHCIIe TPAKTHKO-OPUEHTHPOBAHHBIX




®ynknun (16 1)

KBanparnunas
bynkums, eé
rpaduk u cBolcTBa.
ITapabona,
KOOPJIWHATHI
BEPIIMHBI TapaboJIb,
OCh CUMMETPHUHU

napadoJIbl.

CrenneHHBIE —
byHKIMH ¢
HaTypajlbHBIMU

nmokKasarejiasiMu 2 1 3,
uXx rpadpuku 1

CBONCTBA.

I'paduxkn PyHKITMIT:
y = KX,

y =kx + b,y =xK,

y = ax’,

X

y:ax3’y: x,y:|

X |

Pacno3HaBaTh BUJbl U3y4aeMbIX

(GyHKINI; HITIOCTPUPOBATH

cXeMaTH4YeCKH, O0bSICHATH

pacronoXeHne Ha KOOPAUHATHOMH

TUIOCKOCTH TpaduKOB PYHKIIUH BUAA: Y
K

=kx, y=kx + b, y=5y=ax}y-=

ax®, x

Y =,%,Y = |x|B 3aBUCHUMOCTH OT

3HaYeHUH KOI((UIMEHTOB; ONMUCHIBATH MX

CBOMCTBA.

Pacno3zHaBaTh KBagpaTUUHYIO

¢ysknuro o popmyie. [IpuBoauTs

NpUMepPbl KBaJAPaTUYHbIX 3aBUCUMOCTEN

13 pealbHOU )KHU3HH, PU3UKH,

reoOMETPHUH.

BeIsiBIsITE 1 0600111aTH OCOOCHHOCTH
rpaduka KBagpaTUIHONW QYyHKIUHA Y =
ax? + bx + c.

CTponts M H300pakaTh CXeMaTHYeCKH
rpaduKu KBaJIpaTUYHBIX (QYHKITUH,
3a7aHHBIX QOpMyIamMu BUa Y = ax’y =




ax’ + g,y = a(x + p)4, y = ax’ + bx +
c.

AHaJII/I3I/Ip0BaTb U MPUMEHATH CBOMCTBa
U3YYCHHBIX QDYHKIWH 75 UX MOCTPOCHUS,
B TOM YHCJIE€ C TOMOIIBIO IIHUPPOBBIX

pecypcoB




YuciaoBblie
nocJjeaoBaTeb-

HoctH (15 u)

IlonsiTue yncnoBoit
MMOCJIETOBATEIbHOCTH.
3ananue
MMOCJIETOBATEIbHOCTHU
PEKypPpPEHTHOM
popmyoit u
(hopmyIioii N-ro usieHa.
Apudmerudeckas u
reomMeTpudecKas
nporpeccuu. Dopmysl
N-ro uieHa
apupMeTUIeCKOU U
reoMeTpuYeCcKOi
Oporpeccuii, CyMmsl
HepBBIX N WICHOB.
M300pakeHue 4IeHOB
apudMeTUIEeCKOn 1
reoOMEeTPUUYECKOM
NpOrpeccuil Toukamu
Ha KOOPAMHATHOU

OcBauBaTh M IPUMEHSITh UH/ICKCHBIC
0003HauCHNUs, CTPOUTH pedeBble
BBICKA3bIBAHUS C UCIIOJIE30BAaHUEM
TCPMUHOJIOTUH, CBSI3aHHOM C ITOHSITHEM
MOCJIEI0BATENHHOCTH.
AHaau3upoBaTh GopMyiy N-ro wieHa
MIOCJIEIOBATEIHHOCTH MM PEKYPPEHTHYIO
hopMyIly U BHIYMCJASTH WICHBI
MOCJIEI0OBATEJILHOCTEM, 3aITaHHBIX
3TUMHU HOPMYIIAMH.

YcTraHaBJINBATh 3aKOHOMEPHOCTh B
HOCTPOEHUHU I10CIIE0BATEILHOCTH, ECIIH
BBIIIMCAaHBl I1IEPBbIE HECKOJIBKO €€
YJICHOB.

Pacno3naBath apudmMeTH4YECKYyIO U
TeOMETPHUUYECKYI0 IPOTrPEeCcCUU TPU
pa3HBIX CIIOCO0AaX 3aTaHMUs.

PemaTh 3a1auu ¢ HCIIOIB30BaAHUEM
opMy N-ro unena apupMeTHIECKOU H
reOMETPUUYECKON MPOTrpeccUi, CyMMBbI

0P




IJIOCKOCTH.
JInHEeWHBIN U
3KCITOHEHIINAIbHBIN
pocT.

Crno>XHbI€ TPOLIEHTHI

IEPBBIX N YJICHOB.

HN3o00paxaTs 4ICHBI
MOCJIEA0BATEIbHOCTH TOYKAMHU Ha
KOOPJIMHATHOW TIJIOCKOCTH.

PaccmaTrpuBaTh npuMepbl MPOIECCOB H
SIBJICHMM U3 PEaJbHOM )KU3HU,
WJUTIOCTPUPYIOIIHE U3MECHEHUE B
apu(pMeTHIEeCKON IPOTPECCHH, B
FeOMETPHUUECKON MTPOTPECCHU;
n300pakaTh COOTBETCTBYIOIIHE
3aBUCUMOCTH Ipa) MUCCKH.

Pemiatb 3aga4m, CBsI3aHHBIE C
YUCIOBBIMHU MOCIEI0BATEIHLHOCTSIMH, B
TOM YHCJE 3aJa91 U3 PealbHOU KU3HHU
C MCITOJIb30BAaHHUEM MU (PPOBHIX
TEXHOJIOTHH (IJICKTPOHHBIX TAOJIHII,
rpa¢pUIecKoro KaIbKyasaTopa 1 T.II.).
Pemiars 3a1a4yu Ha CIOXKHBIE
MPOTISHTHI, B TOM YHCIIE 3a/Ja4d U3
peanbHOU MpaKTHKH (C
HCTIOJIb30BaHUEM KaJIbKYJISTOPA).




3HAKOMHUTBLCA ¢ HCTOPHEH Pa3BUTHS
MaTeMaTHuKU

IToBTOpEHME,
00o0IeHne,
cHCTeMaTHU3AIUs
3HaHmii®

(18 u)

Yucia v BLIMUCTEHUSA
(3amuce, cpaBHEHHE,
IIEUCTBHUS C

A€M CTBUTEIIBHBIMU
quCIaMH, YUCIIOBAs
psiMasi; IIPOICHTHI,
OTHOIIIEHUS,
IIPONOPIINH;
OKpyTJIEHHE,
OpuOIHKCHUE,
OIICHKA; peIlIeHNe
TEeKCTOBBIX 3a/Ja4
apuMETHIESCKUM
CII0cCO00OM)

OnepupoBaTh NOHSATUSIMH: MHOXECTBO,
MMOJIMHOYKECTBO, OTIEpaIiuu HaJ
MHOECTBaMU; HCMOJIb30BAThH
rpaduyeckoe npeJcTaBieHNe
MHOXECTB JId OITMCaHUsA PE€AaIbHBIX
MIPOIIECCOB U SIBIICHUH, IPU PEIICHUHN
3a7a4 U3 IPYTruX Y4eOHBIX MPEIMETOB.

AKTYaJIU3UPOBATH TEPMUHOJIOTHIO H
OCHOBHDIE JeiiCTBHS, CBSI3AHHBIE C
YUCJIAMU . HATYyPaITbHOE YHCII0, TPOCTOC
M COCTAaBHOE YHCIIa, JEIIUMOCTD
HATYPaJIbHBIX YHCEN, TPU3HAKH
JICITUMOCTH, [[EN0€ YUCIO0, MOIYIIbh YHCIA,
OOBIKHOBEHHAS U JIeCATUYHAS APOOH,
CTaHJAPTHBIN BHJ YHCIIA,
apupMeTHUESCKUI KBaJIPATHBIN KOPCHb.

BpInoaHATH 1eiicTBUS, CPABHUBATH U




YHOPAI0YUBATH YKCia, IPEACTABIATh
4yycJia Ha KOOPAMHATHOM NpsAMOH,
OKPYIJISITh YUCTIA; BHINOJHATH
NPUKHUIKY U OLIEHKY pe3yibTaTa
BBIYMCIIEHHUH.

Pemiath TeKkcTOBBIE 32124
apudmeTndeckum crmocooom. Pemartnb
NpaKTHYeCcKHe 3aJa4l, COJAeprKaIne
MPOIEHTHI, JOJW, YACTH, BBIPAKAIOIINE
3aBHCUMOCTH: CKOPOCTh — BPEMS —
paccTosiHue, IeHa — KOJIMYECTBO —
CTOUMOCTB, 00BEM pabOThl — BpeMsI
— IPOU3BOJIUTEIHHOCTD TPYa.
Pa3ouparts peanbHble )KU3HEHHBIS
cUTyaIud, popMyIupoBaTh UX Ha
SI3BIKE MaTEMAaTHUKH, HAXOIUTh
perieHne, TpUMEeHssl MaTeMaTHdeCKU
anmapar, HHTEePNpPeTHPOBAThH
pe3yibTat




Anaredpanyeckue OnepupoBaTh NOHATHAMH. CTENEHb C

BBIpaKeHHUst 1eIBIM [OKa3aTeaeM, apupMeTuIecKuit
(npeoOpasoBanue KBaJpaTHEIA KOPEHb, MHOTOUJIEH,
anrebpanvecKux anrebpandeckas ApoOb, TOXKIECTBO.
BBIpaXKCHIH, BBINOJHATH OCHOBHBIC e CTBUSA:

JIONYCTUMbIC 3HAYCHHSA) |ppimomHaTh pacuéTsl o popmyiiam,

IpeoOpa3oBBIBATH 1IEJIbIE, IPOOHO-
pParOHAJIbHBIC BBIPAXKCHUA U
BBIPpaXXCHUA C KOPHAMU, p€aJIn30BbIBATH
pa3jioKeHue MHOTOYJIeHa Ha
MHOHUTEJIN, B TOM YHCJIE C
HCIIOJIb30BaHUEM (HOpMYIT pa3sHOCTH
KBaJpaTOB U KBaJpaTa CyMMBbI U
Pa3HOCTH; HAXOUTH NOMYCTUMBIEC
3HAUYECHUS IIEPEMEHHBIX JJIsI IPOOHO-
panuOHAaJIbHBIX BbIPAXXKEHUU, KOPHEH.

MoaeaupoBaTth ¢ TOMOIIBIO (OPMYI
peabHbIC MPOLECCHI U SIBICHUS




DyHKIMA
(moctpoenue,
CBOMCTBA U3YYEHHBIX
bynKumii;
rpadu9IecKoe penieHne
YPaBHEHUU U UX
CUCTEM)

OnepupoBaTh NOHATUSIMHU: QYHKIUS, rpadukK
byHKIUU, Hy U QYHKIUH, TIPOMEXKYTKH
3HAKOIIOCTOSTHCTBA, IIPOMEKYTKH BO3pacTaHUs,
yObIBaHUsI, HANOOJIbIIIee U HANMEHbIIIee 3HAUYCHUSI
bysaKITIN.

AHaIM3UPOBaTh, CPABHUBATh, 00CY:KIATh CBONCTBA
(DYHKIHH, CTPOMTHh HX IpaQuKu.

OnepupoBaTh NOHATUSIMMU . IIPSIMast
IPOTIOPIIMOHATBLHOCTH, OOpaTHAas
MIPOINIOPLMOHAIIBHOCTD, JIMHEHHAsT QyHKIUA,
KBagpaTtudHas GyHKIHs, napaboia, runepOoa.
Hcnoab3oBarhb rpaduku s ONpeaesieHUus CBONUCTB,
IIPOLIECCOB U 3aBUCUMOCTEH, JJIsI PEIICHUs 3a1ad U3
IpYTUX y4eOHBIX IPEIMETOB U PealbHOW )KU3HU;
MOAEJIMPOBATH C IOMOIIBIO I'PaUKOB peasibHbIC
MPOLIECCHI U SIBICHMUSI.

Bripa:xath ¢gopMyIaMu 3aBUCUMOCTH MEXAY
BEJIMYMHAMHI

0P




Pabouyasi nporpamma yueoHoro kypca «I'eomerpus» 7-9 kiaccol

1. Henu n3yyenusi yueoHoro kypca "I'eomerpus"

«MaTeMaTI/IKy YK€ 3aTC€M YUUTH HAJ10, UYTO OHA YM B MMOPAJOK IPUBOAUTY, — IHCATT BEJIMKHUH
pycckuii yaenbiii Muxawmn BacunbpeBrnd JIoMoHOCOB. M B 3TOM COCTOUT O/THA U3 ABYX II€JIe 00ydeHUs
reOMETPHH KaK COCTaBHOM YaCTH MaTEMAaTHKH B IIKOJE. DTOU eI COOTBETCTBYCT JOKa3aTClIbHad JIMHUA
npenofaBanus reomeTpun. Crienys npeacTaBieHHo paboueli mporpaMmme, Ha4lHasl ¢ CEABMOTO Kilacca Ha
ypOKax reOMEeTpUH 00yJaromuics yauTCsl IPOBOJUTH JOKa3aTelIbHbIE PACCYKICHHSI, CTPOUTH JIOTHUYECKHE
YMO3AKJIFOUEHMS, JOKA3bIBATh UCTUHHBIE YTBEPKICHHS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJeHUs «OT MIPOTUBHOTOY», OTIUYATH CBOICTBA OT MPU3HAKOB, (GOPMYIHPOBATh 0OpaTHBIE
YTBEPKIACHUS. YUCHHK, OBJIA/IEBIINN UCKYCCTBOM PacCyXIaTh, OyJeT MPUMEHSThH €r0 U B OKpYKaroIen
xu3HU. Kak nucan reomerp u neparor Urops ®@enoposuy Llapeiruy, «1t01pMH1, HIOHUMAOIIUMH, YTO
TaKo€ JI0Ka3aTeNIbCTBO, TPYJIHO U AK€ HEBO3MOKHO MAaHUITYJIUPOBaThy». I B 3TOM COCTOUT Ba)kHOE
BOCIIUTATEIbHOE 3HAYECHUE U3YUECHHS T€OMETPUH, IPUCYILIEE UMEHHO OTEYECTBEHHON MAaTeMaTUUECKOU
uikosie. BMecTe ¢ TeM aBTOpBI IPOrpaMMBbI MPEAOCTEPETAIOT YUUTENS OT U3JIUIIHEro opman3ma,
0COOCHHO B OTHOIIICHUHU Hadal U OCHOBaHUU reomeTpuu. Opaniry3ckuii maremaruk XKan J[be1oHHE 110
3TOMY OBOJY BhICKa3aycs Tak: «UTo KacaeTcs JeUMKaTHOU MPpOOIeMbl BBEICHUST «aKCHOM», TO MHE



Ka)KETCsl, YTO Ha MEPBBIX [TOpaxX HYKHO BooOIIe H30eraTh MPOU3HOCUTH caMo 3T0 ciioBo. C aApyroii xe
CTOPOHBI, HE CJIEYET YIIYCKaTh HU OJIHOM BO3MOXHOCTH JaBaTh IPUMEPHI JIOTUYECKUX 3aKIIIOUCHUH,
KOTOpBIE Ky/ia B 00JIbLIEH Mepe, YeM UAes aKCUOM, SIBJISIIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU JBUTATEISIMU
MaTeMaTHYE€CKOTO MBIIITICHUSD.

Bropoii nienpro u3ydeHusi TeOMETPUU SIBISIETCS HCIOJIb30BaHNE €€ KaK HHCTPYMEHTA IIPU pEeIIeHUN
KaK MaTeMaTHYECKUX, TaK ¥ MPAKTUYECKHUX 33/1a4, BCTPEUAIOLIUXCS B peaibHOM Ku3HU. OKOHYUBIINH Kypc
Tr€OMETPHH IKOJBHUK JIOJKEH ObITh B COCTOSIHUU OTIPEAETUTh NT€OMETPUUECKYIO (DUTypy, OMHCATh
CIIOBaMH JIAHHBIN 4epTEK WIHM PUCYHOK, HAWTHU TUIOIIAIb 3€MEIbHOI0 YYacTKa, pacCYUTAaTh HEOOXO0UMYIO
JUIMHY ONTOBOJIOKOHHOTO Kabessi uiM TpeOyeMble pa3Mephl rapaxka Jyuist aBTOMOOMIISL. DTOMY
COOTBETCTBYET BTOpAsi, BBIYMCINTEIbHAS JUHUS B U3YYEHUU T€OMETPUH B 1IKoJie. [laHHas mpakTuyeckas
JIUHUS SBJISIETCS He MeHee BakHOM, yeM nepBas. Emé [lnaton npeanuceiBa, 4To0bl «rpaxaaHe
[IpexpacHoro ropojia H1 B KOEM Cilydae HE OCTaBJIsUIM T€OMETPHIO, Be/lb HEMAJIOBaXXHO Jjaske MoOo4HOoe e€
IIPUMEHEHHE — B BOEHHOM JI€JI€ /14, BIPOYEM, U BO BCEX HayKax — JJIs JIy4LIEro UX YCBOCHHUS: Mbl BE/b
3HaeM, Kakas 0eCKOHEYHas pa3HUIlA CYIIECTBYET MEXK/y YeIOBEKOM IPUYACTHBIM K T€OMETPUU U
HEMPUYACTHBIMY. [[J151 5TOT0 y4uTen0 peKOMEH IyeTCs MoAOUPATh 3a/1a4M MPAKTUYECKOTO XapakTepa A
paccMaTpuBaEeMbIX TEM, YUUTh JIETEH CTPOUTh MATEMATUUECKUE MOJEIIN PEAIbHBIX KU3HEHHBIX CUTYallUH,
MIPOBOJIUTH BHIUMCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIYU€HHOTO pe3yibTaTa. KpaiiHe BaxHO
MOAYEPKUBATH CBSI3U TEOMETPUH C APYTUMU IIPEIMETAMH, MOTUBUPOBATh MCIIOJIb30BaTh ONIPEIECIICHUS
reoMeTpUYEcKUX (PUTYp U HOHATHIH, IEMOHCTPUPOBATH IPUMEHEHHE MOJYYEHHBIX YMEHUN B DU3UKE U



TEXHHKE. DTH CBs3M HanboJIee IPKO BUIHBI B TeMaxX «BekTopbl», « TpUrOHOMETPpUYECKUE COOTHOIICHUS,
«Meton koopmuHa™ 1 «Teopema [Tnudaropay.

2.MecTo yueOHOT0 Kypca B y4eOHOM IIaHe

CornacHo yuyeOHOMY IuTaHy B 7—9 Kitaccax m3ydaetcs yaeOHbIi Kype «I eoMeTpushy, KOTOPHIi
BKJIIOUAET CJIeIyIOIINe OCHOBHBIE pa3/eibl cojiepkanus: «I'eomerpudeckue GUrypbl 1 X CBOWCTBaY,
«M3mMepenne reoMeTpuieCcKUX BEIMUUHY, a TaKkKe «/[ekapToBbl KOOPAWHATHI Ha INIOCKOCTHY, «BekTophI»,
«/IBmxenus miockoctu» U «lIpeobpazoBanus nogoous». YueOHbIH TUIaH peaycMaTpHBaeT U3ydeHUe
reOMEeTpUHU Ha 0a30BOM YpPOBHE, HCXO/IS M3 HE MeHee 68 ydeOHBIX yacoB B y4eOHOM 'Oy, BCETO 3a TPH rojia
o0yuyeHus: — He MeHee 204 Jacos.

3. Conep:xanue yueoHoro kypca "I'eomeTpus" 7 — 9 kiaccol

[ Knacc
Hayanbenele nonsatust reomerpun. Touka, mpsMasi, OTpe3oK, JIyd. Yron. Bugs! yrios. BeprukansHblie u
CMCIKHBIC YTJIbI. BI/ICCGKTpI/Ica yria. .HOMaHaSI, MHOTI'OYT'OJIbHUK. HapaJ’IJ’IeJ’IBHOCTL U IICPHCHAUKYIISIPHOCTD MPSAMBIX.



Cummerpuunsle Gurypbl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETpHHU. [IprMepsl CHMMETPHHU B OKPY>KaIOIIEM
MHDE.
OcCHOBHBIE IOCTPOEHHUSA C TOMOILBIO LUPKYJIS U TUHEHKH.
Tpeyronpuuk. Beicota, menuana, OHCCEKTpHca, HX CBOWCTBa. PaBHOOEOpEHHBII W PaBHOCTOPOHHMMA
TpeyroibHUKU. HepaBeHCTBO TpeyronbHuKa.
CBoiicTBa M TPU3HAKH PABHOOEAPEHHOTO TPEYroidbHHUKA. [IpH3HaKu paBEeHCTBA TPEYTOJIHHUKOB.
CBoiicTBa ¥ MPU3HAKY MAPAJUIENBHBIX TPSIMBIX. CyMMa YTIIOB TPEyToJIbHUKA. BHENTHUE YTITBI TPEYTONIbHUKA.
[IpsmoyroneHeid  TpeyrodbHUK. CBOMCTBO MeOWaHBl NPSIMOYTOJIBHOTO TPEYTONbHHKA, MPOBEAEHHOW K
rurnorenyse. [Ipu3Haku paBeHCTBa MPSMOYTOJIBHBIX TPEYTOIBHUKOB. [IpsIMOYTOJIEHBIN TPEYTOIbHUK ¢ yriioM B 30°.
HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYTOJNBHHKA, HEPABEHCTBO O JIMHE JIOMAaHOW, TeopeMa O
OosnbllieM yrie U OoJbllel CTOpOHE TpeyronbHuKa. IleprneHuKyssp 1 HaKJIOHHAs!.
I'eomerpudeckoe mecTto Touek. buccekrpuca yrjia M CEpEIUHHBIA MEPHNEHIUKYIAP K OTPE3Ky Kak
TFEOMETPUIECKHE MECTA TOYEK.
OKpyXHOCTh W KpYT, XOpJla U JUaMETP, WX CBOWCTBA. B3amMHOE pacmoioKeHHe OKPYKHOCTH M TPSIMOIL.
Kacatenpnas n cexymast Kk okpyx)HocTH. OKpyXHOCTb, BIIMCaHHAs B yroji. BrucanHas u omucaHHas OKpPYKHOCTH
TPEYTOIbHUKA.

8 Knacc

qupréXYFOJ'IbHI/IKI/I. HapannenorpaMM, €ro IMIPHU3HAKHU u CBOMCTBA. YacTHBIE cirydyan
napajuieorpaMmoB (IIPSMOYTOJIbHUK, poMO, KBaJpaT), UX MPU3HAKU U CBOWCTBA. Tpamenus, paBHOOOKas
Tparnenusd, €€ CBOICTBA U ITPU3HAKH. HpHMOYFOJIBHaH Tpamneuus.



Meron ynBoenuss wmenuanbl. lleHTpanbHas cummerpusd. Teopema Daneca U Teopema o
MIPOTIOPIMOHATBHBIX OTPE3KAX.

CpenHue TMHUM TpeyroJibHUKa U Tpanenuu. LlenTp Macce TpeyroypHuKa.

[Tonobue tpeyronpbHUKOB, KOodhdunreHT mnoxoous. I[Ipu3Haku TOHOOHS TPEYrOJBbHUKOB.
[IpuMenenne no100us IPH PEIICHUH MTPAKTUYECKUX 3aad.

CpoiictBa momane reomerpuyeckux ¢uryp. Dopmynbl Juid  IUIOHIAAM  TPEYroJIbHUKA,
napajuiesorpamMmma, pom6a u tpaneruu. OTHOIIEHUE TUTOMAAeH Mo100HBIX QUTyp.

Boruncnenne miomiased TpeyroJbHUKOB M MHOTOYIOJIbBHUKOB Ha KieTdaroil Oymare.

Teopema I[Iudaropa. [Ipumenenne reopemsl [ludaropa npu pemeHnn npakTHYECKUX 3a/1a4.

CuHyc, KOCHHYC, TaHI€HC OCTPOrOo yrja HpsIMOYrOJILHOTO TpeyroibHuKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. Tpuronomerpuieckue ¢pynkuun yrioB B 30°, 45° u 60°.

Brnucannbie U LEHTpAJIbHBIE YIJIbI, YTOJ MEXAY KacaTelIbHOW M XOPAOW. YTJIbl MEXKIy XOpIaMu M
CeKyluMU. Brimcannble U onucaHHble YeThIPEXYTOJIbHUKU. B3aMHOE pacnoioskeHue IByX OKpY>KHOCTE.
Kacanue oxpyxnocreit. O0miue kacateabHbIe K IByM OKPY>KHOCTSIM.

9 Knacc
Cunyc, xocunyc, Taurenc yrios oT 0 no 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMYIIbI
MIPUBEACHHUS.

Pemrenue tpeyronpHukoB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. PellieHne npakTH4eckux 3aaad
C HCIIOJIb30BaHUEM TEOPEMBI KOCHHYCOB U TEOPEMBI CUHYCOB.
IIpeoOpazoBanue nogodus. [Togo6re coOTBETCTBEHHBIX 3IEMEHTOB.



Teopema 0 MpOU3BENEHUH OTPEZKOB XOPJ, TEOPEMBI O IPOU3BEIACHUH OTPE3KOB CEKYIIUX, TeOpemMa
0 KBaJ[paTe KacaTeJIbHOM.

Bekrop, anuHa (MOIynb) BEKTOpAa, COHAINPABJIEHHbBIE BEKTOPbI, MPOTHBOIIOJIONHO HaIlPaBJICHHBIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOpaMH. PaznmoxkeHwue
BEKTOpa MO JBYM HEKOJUIMHeapHbIM BekTopaM. KoopaumHatel BekTopa. CKalsipHOE NPOM3BEICHHE
BEKTOPOB, IPUMEHEHHUE I HAX0K/IEHUS JUIMH U YIJIOB.

JlexkapToBbI KOOPIMHATHI Ha IJIOCKOCTH. YpaBHEHHUS MPSAMOM U OKPY>KHOCTH B KOOpAHHATAX,
nepeceyeHre OKpyKHOCTEH U MpsiIMbIX. MeTo1 KOOPAUHAT U €ro MpuMeHEHHeE.

[IpaBunbHBIE MHOTOYrOJIBHUKH. [[11HA OKpyXHOCTH. ['pamgycHas u paauaHHas mMepa yria,
BBIYMCIICHUE JUIMH OYT OKpykHOCTeH. [lnomane kpyra, CeKTopa, CErMeHTa.

JIBMKEHM S IJIOCKOCTU U BHYTPEHHUE CUMMETPUU (UTYp (71€MEHTapHBbIE IPEICTABICHUS).
[TapannensHblid nepenoc. [loBopor.

4. [InaHupyeMble peIMeTHBIE Pe3yJbTAThl 0CBOECHHS padoUeii MporpaMMbl Kypca
«I'eomeTpus» 7 —9 kiaace

[ Knacc
OcBoenne yuebHOT0 Kypca «I eoMeTpus» Ha ypoBHE OCHOBHOTO 00IIIero 00pa30BaHUs JOIDKHO 00ECIIeUHBATh
JOCTHKEHU E CIIETYIONIUX MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIIbTaTOB:



AN NI NN

<]

PacnioznaBaTh M3y4eHHBIC TeOMETPHUECKHE (DPUTYPBI, ONPEACTATh NX B3aUMHOE PACIONIOKEHHE, H300paxaTh
TCOMETPHUYCCKUC q)HprbI; BBITIOJIHATD YEPTECKU 110 YCIIOBHUIO 3aJa4u. I/I3M€pﬂTb JIMHEHHBIC U YTJIOBBIC BEJIMYMUHEIL.
Pemats 3ala4yi Ha BBIYMCJIICHUC JJIMH OTPE3KOB U BEJIIMYWH YTIJIOB.

Jenats rpyOyro OllEeHKY TUHEHHBIX M YTIIOBBIX BEJTMYUH MTPEAMETOB B PeaTbHON KU3HH, Pa3MEpOB PUPOIHBIX
00bekToB. Paznnyats pazMepsl 3TUX 0OBEKTOB IO MOPS/IKY BETUYUHEI.

CTpouTh YepTeKU K TEOMETPHUIECKHM 3a]ja4aM.

ITonp30BaThbCs IIpU3HaKaMu paBC€HCTBA TPECYTI'OJIBHUKOB, UCITOJIB30BATh IIPU3HAKU 1 CBOMCTBA paBHO6eJ1peHHI)IX
TPEYrOJILHUKOB IIPHU PELIEHUH 3a1a4.

[IpoBomuTh TOrUYECKre pacCyKAEHHS C UCTIONH30BAHUEM I'€OMETPUIECKHX TEOPEM.

ITonws30BaThCs NpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIMAHBI, MPOBEAEHHOMN K
TUTIOTEHY3€ IPSIMOYTOJIBHOTO TPEYTOIbHUKA, B PEIIICHUH T€OMETPHYECKUX 3a/1a4.

OnpenensaTe MapauieIbHOCTh MPSIMBIX C TIOMOIIBIO YTIJIOB, KOTOPBIE 00pa3yeT ¢ HUMHU ceKytast. OnpenemnsiTs
MapaJlIeIbHOCTh NPSIMBIX C TIOMOIIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OAHOW MPAMOM J0 TOUEK JIPYToi MpsiMOi.
Pemrate 3a1aum Ha KiergaToi Oymare.

[IpoBoAWTH BEIYHUCIICHHS M HAXOAUTD YHCIIOBEIE M OYKBEHHBIE 3HAUCHHSI YTIIOB B TEOMETPHUECKUX 33/1a4ax C
WCIIOTB30BaHMEM CYMMBI YTIIOB TPEYTOIPHUKOB M MHOTOYTOJIFHUKOB, CBOICTB YTJIOB, 00pPa30BaHHBIX MPH
TepeceveHrH IBYX MapaIeNbHBIX MPSIMBIX CEKyIIel. PemaTs mpakTruecKkue 3a1a4n Ha HAXOXKICHUE YTIIOB.
Brnagers moHsITHEM T€OMETPUYECKOTO MECTA TOYEK. Y METh OIPEENATH ONCCEKTPUCY yTIia U CepeIMHHBIN
MIEPIICHANKYIIIP K OTPE3KY KaK T€OMETPHUYECKIE MECTa TOUEK.

DopMynHpOBATH OIPEEIIEHUsI OKPY>KHOCTH U KPYTa, XOP/bl U IMaMeTpa OKPY>KHOCTH, TTOITb30BAThHCS UX
CBOICTBaMU. YMETh IPUMEHSATH 3TU CBOMCTBA MPU PELICHUU 3a]1a4.
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Bitaiers NOHATHEM OIIMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOAUTh €€ LeHTp. [lonb30BaThes
(hakTamu 0 TOM, YTO OHCCEKTPHUCHI YIIIOB TPEYTOJbHIKA MEPECEKAIOTCS B OJHOM TOUKE, M O TOM, YTO CEPEMHHBIC
HEPIEHAUKYJIISIPBI K CTOPOHAM TPEYTOJIbHUKA [IEPECEKAOTCS B OHON TOUKE.

Bitaziers oHsATHEM KacaTelnbHONW K OKPYKHOCTH, II0JIb30BATHCS TEOPEMOU O NEPIIEHIUKYIISIPHOCTH KAacaTEIbHON U
panuyca, IIpo BEAEHHOIO K TOUKE KaCaHUs.

ITosp30BaTHCS NPOCTEUIIUMU N€OMETPUUECKUMHU HEPABEHCTBA MU, IOHUMATh UX IPAKTUYECKUI CMBICII.
IIpoBOAUTE OCHOBHBIE TEOMETPUUECKUE ITOCTPOEHUS € IIOMOILBIO IUPKYJIS U JINHEHKH.

8 Knacc

OcBoenne yueOHOTO Kypca «I eoMeTpusi» Ha ypoBHE 8 Kitacca JOJDKHO 00eCTieunBaTh TOCTHKEHUE
CIIEYIOIIUX MPEIMETHBIX 00pa30BaTeNbHBIX PE3YIbTATOB:

PacnoznaBaTh 0CHOBHBIE BUIBI YETBIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, IT0JIb30BAThCS UX CBOMCTBAMU MPHU
pelIeHNH TEOMETPUYECKUX 3a1a4.

[IpuMeHsTh CBOMCTBA TOUKH IEpECEUCHHsI MEaH TPEYroJbHUKa (LIEHTpa Macc) B PEIICHUH 3a/1ay.
Biagets nonsTHEM CpeHEN JIMHUK TPEYTOJIbHUKA U TPAIIELIMH, IPUMEHATh X CBOMCTBA IPU PELLICHUN
TeOMETPHUUYECKUX 3aJad.

[Tonws3oBatbces Teopemoii Paneca U TEOPEMOM O MPONOPIUOHAIBHBIX OTPE3KaX, IPUMEHSTh UX JJIS
peleHus NpakTUIECKUX 3aad.

[TpuMeHsITh MpU3HAKY [10100MSI TPEYTOJILHUKOB B PEILIEHUU T€OMETPHUECKUX 3a/1a4.

[Tonb3oBarkcs Teopemoii [Tudaropa amns penieHnst reOMEeTPUYECKUX U TPAKTUUECKUX 3a/1ad.



ANANIN

AN

Crpouth MaTEMaTUYECKYIO MOJIEIb B IPAKTUUYECKUX 3a7a4axX, CAMOCTOSITENIHO JIEJIaTh YEPTEXK U Ha
XOJUTh COOTBETCTBYIOIINE JITTUHBI.

Bnaners noHATHAMYU CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yrila IPSIMOYTOJIbHOTO TPEYrOJIbHUKA.
[Tonb30BaTbCst ATUMU OHATHUS MU JJIS1 PEILICHUS TPAKTUYECKHUX 3ajiau.

BoruncnsaTs (pa3nuuHbIMU CLIOCO0aMH) IIJI0MIA/Ib TPEYroJIbHUKA U TUIOIIAIM MHOTOYTOJIbHBIX (UTyp
(ToNB3ysCh, TIe HE0OXO0IUMO, KaTbKYISITOPOM).

[IpuMeHsTh MOTy4eHHbIE YMEHUS B MPAKTUYECKUX 3aauax.

Brnagerh MOHATHSAMU BOMCAHHOTO U IIEHTPAIBHOIO YIJIa, CIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YyIiiax,
yriaax Mexay XopJamMH (CEeKyIIMMH) U yIiie MeX/1y KacaTelIbHON 1 XOpAOH MU pelIeHUH TeOMEeTPUIECKIX
3ajadu.

BrnaneTrs NoHATHEM OMMCAHHOTO YETHIPEXYrOJIbHUKA, IPUMEHSTh CBOMCTBA OTUCAHHOTO
YeThIPEXYroJbHUKA NP PEILICHUH 3a/au.

[IpuMeHATh MOJTydeHHbIE 3HaHUS HA IPAKTUKE — CTPOUTh MaTEMAaTUYECKUE MOEIH IS 3a/1a4 PealbHOM
KHU3HU U IPOBOJUTH COOTBETCTBYIOLINE BHIYUCICHUS C IPUMEHEHHEM OJ00MS U TPUTOHOMETPUH
(TmoNB3ysCh, TIe HE0OX0IUMO, KaTbKYISTOPOM).

9 Knacc
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OcBoenue yuebHOTO Kypca «['eomeTpus» Ha ypoBHE 9 Kimacca J0DKHO 00eCIieYrBaTh TOCTHKEHUE
CIICTYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB:

3HaTh TPUTOHOMCTPUUCCKHUE q)yHKIII/II/I OCTPLIX YI'JIOB, HAXOJUTH C UX IIOMOIIBIO PA3JIMYHBIC 3JICMCHTBI
MIPSIMOYT'OJIBHOTO TPEYroJIbHUKA («peIIeHHE PSMOYTOJIbHBIX TPEYroJbHUKOBY). HaxoauTs (¢ momonibio
KaJIbKYJIATOPA) JUIMHBI U YIJIbI JUI HETAOJUYHBIX 3HAUECHUH.

Ilonp30BaThes q)OpMy.]'IaMI/I IPUBCACHUSA U OCHOBHBIM TPUT'OHOMETPHUYCCKUM TOXIACCTBOM IJIA HAXOXKIACHUSA
COOTHOIIIEHUH MCKIAY TOPUTOHOMETPHUICCKUMU BCIIMUYNHAMMH.

Hcnoap3oBats TCOPEMBI CHHYCOB U KOCUHYCOB I HAXOXKACHUA Pa3JIMYHBIX 2JICMCHTOB TPCYIrOJIbHUKA
(«peleHue TpeyroJbHUKOBY), MPUMEHATh UX MPU PEHICHUH F€OMETPHUUECKUX 3aj1au.

Bnagets nmorsTrssMU mpeoOpa3oBaHus MO 10011, COOTBETCTBEHHBIX 3JIEMEHTOB TOI00HBIX (GUTYD.
[Tonmp30BaThCs CBOWCTBAMH TIOJ0OHS IIPOU3BOIBHBIX (PUTYDP, YMETh BBIYUCISATH JJTUHBI U HAXOAUTH YIIIBI Y
moo0HbIX puryp. [IpuMeHsITH CBOICTBA MOAO0MS B MPAKTUUECKHUX 3a/1a4ax.

YMeTh NPUBOIUTH IPUMEPHI TIOJOOHBIX PUTYP B OKPY)KAIOLIEM MHUPE.

[Tonk30BaThCs TEOpEMaMK O TIPOU3BEICHUH OTPE3KOB XOP/I, O IIPOU3BEIICHHH OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJIbHOM.

[Tonb30BaThCS BEKTOPAMHU, TIOHUMATh UX TEOMETPHUYCCKHI U (PU3NICCKUN CMBICI, IPUMEHSITh HX B
pEIICHUH FCOMETPUICCKUX U (PU3NICCKUX 3a]1a4.

[IpuMeHsSTH cKaNsipHOE MPOU3BEACHUE BEKTOPOB JUIsI HAXOXKACHUS JJTUH U YTIIOB.

[Tonb30BaThCst METOIOM KOOPAMHAT HA MIIOCKOCTH, IPUMEHSTH €r0 B PEIICHUU T€OMETPHUECKUX U
MPAKTUYECKUX 3a7a4.



AN

Bnaaers noHATUAMU NPaBUIBHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPY>KHOCTH, JUIMHBI 1YTH OKPYKHOCTHU U
paZiiaHHOM MEpHI yria, yMeTh BBIUUCIATH IUIOIIAb KpYyra U €ro 4acrTe.

[IpuMeHsTh NOTy4YEeHHbIE YMEHMSI B IPAKTUYECKUX 3a]auax.

Haxoauts ocu (MM LIEHTPBI) CUMMETPUN QUTYP, TIPUMEHATD IBUKEHUS IJIOCKOCTHU B IPOCTEHIINX
cllyqasix.

[IpuMeHsTH MoTydYeHHbIE 3HAaHUSI HA TPaKTHUKE — CTPOUTh MaTeMaTHUYECKHE MOJIENH ISl 3a]a4 peaibHON
YKU3HU U MIPOBOJIUTH COOTBETCTBYIOUINE BBIYUCIECHHUS C IPUMEHEHUEM OO0 M TPUTOHOMETPHUECKUX
GbyHKIMH (M0B3YACH, I'/Ie HE0OX0UMO, KaJIbKYJISITOPOM).



TEMATUYECKOE IIVIAHUPOBAHUWE YYEBHOI'O
KYPCA (II0 T'OZAM OBYYEHUM)

7 KJ1acc

Ha3zBanue pa3aesia (TeMbl)
Kypca (4Mci10 4acoB

OcHoBHOE coaepkaHnue

OCHOBHBIE BU/IBI 1eITETbHOCTH
odyuaromuxcst

0P

IIpocreiimme
reomerpuyeckue GUrypol u
ux cBoiicTBa. U3mepenne
reoMeTpUYecKUX BeJTHYNH

(14 q)

ITpocreiniue
TeOMETPHUICCKUEC
OOBEKTHI: TOYKH,
OpsiMbIC, JIYYH U
YTJIbI, MHOTOYTOJbHHUK,
JJOoMaHasl.

CMeXHBIC U
BePTHUKAIbHBIC yTIIHI.
Pa6oTa ¢ nmpocTedimmmu
qepTekaMu.
N3mepenue quHenHbIX
U YTIJIOBBIX BEIIUYHWH,
BBIYHCIICHUE OTPE3KOB
U YTIIOB.

Ilepumerp u mIomas
¢uryp, cocraBiIeHHBIX

@opMyJIHPOBATH OCHOBHBIE
MOHSTHUS U OTPEICIICHUS.
Pacno3HaBaThb U3y4YCHHbIE
reoMeTpuueckue GUrypsl,
onpeneJsATh UX B3aUMHOE
pacmoJIoKeHHUe,

BBINIOJIHATH YepTEXK 10
YCIIOBHIO 3aJa4H.

IIpoBoauTh mpocTeiimme
IIOCTPOEHUS C TOMOIIb IO
LHUPKYJIS U JINHEUKHU.
WN3mepsiTh TUHEHHBIE U YII1OBbIE
BEJIMYMHBI TCOMETPUUYECKUX U
NPAKTUYECKUX OOBEKTOB.
Omnpenensitb «Ha rias3»
pa3Mepbl peaibHbIX O0BEKTOB,

http://school-
collection.edu.ru/

https://resh.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

U3 NpsAMOYIrOJIbHUKOB

NMPOBOAUTH IPYOYIO OIICHKY HX
pa3MepoB.

Pemarn 3agauu Ha
BbIYMCJIEHHUE JIJIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Peniarb 3a/1a4n Ha B3aUMHOE
pacnoJjioKeHue
reoMeTpudeckux Quryp.
IlpoBoauTh KIacCUDUKAIIHIO
YIJI0B, BHIYUCJATH JIMHEHHBIE U
YTJIOBbIE BEJIUYMHBI,
NMPOBOAUTH HEOOXOIUMBIC
JI0Ka3aTeJIbHbIE PACCYXKICHUS.

3HAKOMUTBCSI C UCTOPH el
pPa3BUTHS TEOMETPUU

TpeyroabHuku(22 1)

IlonsiTue o paBHBIX
TPEyTOJbHUKAX U
TIepBUYHBIC
MPECTaBICHUS O
paBHBIX
(KOHTPYIHTHBIX)

Pacno3naBaTh mapbl paBHBIX
TPEyTrOJIbHUKOB Ha TOTOBBIX
geprexax (C ykazaHueMm
IIPU3HAKOB).

BoIBOAMTH ClleACTBHS
(paBEHCTB COOTBETCTBYIOIINX

http://school-
collection.edu.ru/
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¢durypax. Tpu npuzHaka
paBeHCTBa
TPEYTrOJILHUKOB.
IIpn3Haku paBeHCcTBa
OPSIMOYTOJILHBIX
TPEYTrOJILHUKOB.
CBOWICTBO MeEOHAHBI
MIPSAMOYTOJIBHOTO
TpeyroJibHUKA.
PaBHOOCApCHHBIC U
PaBHOCTOPOHHHUE
TPEyTOJIbHUKH.
ITpuznaku u cBolicTBa
paBHOOEIPEHHOTO
TpeyroJIbHUKA.
IIpotus OonpmIcH
CTOPOHBI TPEYTOJIbHHUKA
JIe)KUT OOJBIIUN YTOII.
IIpocreitmue
HEpPaBEHCTBA B
re€OMETPHH.
HepaBencTBo

3JIEMEHTOB) U3 PABEHCTB
TPEYTOJIbHUKOB.
DopMyJINPOBATH ONpE/eNICHUS:
OCTPOYTOJILHOTO,
TYHOYTOJBHOTO,
IpsAMOYTOJIbHOTO,
paBHOOEIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJILHUKOB; OMCCEKTPHUCHI,
BBICOTBHI, MCIHAHBbI
TPEeyTOIbHUKA; CEPETUHHOTO
MEePIECHANKYJISIpa OTPE3Ka;
ITepumerpa TpeyroiabHHUKA.
®opmyaMpoBaTh CBOWCTBA U
MPU3HAKH PaBHOOEIPEHHOTO
TpeyTroJIbHHUKA.

CTpouTh YepTEKH, pemiaTh
3a/1a494 C TOMOIIHI0 HAXOXKJICHHS
paBHBIX TPEYTOJIHLHUKOB.
IIpuMeHATH TTPU3HAKHU
paBEHCTBA MPSIMOYTOIbHBIX
TPEYTOJILHUKOB B 3aJ1avax.




TPEyTOJIbHUKA.
HepagsencTBo jioMaHOi.
IIpssMOyTroJIbHBIMI
TPEYTOJIbHUK C YIJIOM B
30°.

IlepBble NOHATHS O
JI0Ka3aTeNnbCTBAX B
reoMeTpuU

HUcnoan3oBaTh H1UGpPOBLIC
pecypchl AJIsl MccIe0BAHUS
CBOMCTB M3y4aeMbIX (Quryp.

3HAKOMUTHCA ¢ HCTOpH el
pPa3BUTHS TEOMETPHUU




Haszpanue pa3zaesia (TemMbl)
Kypca (4McJ10 4acoB)

OcHoBHOE coaepkaHnue

OCHOBHBIE BHJIBI
eI TeTbHOCTH 00yYaloIIHXCS

0P

IIapajiebHbIE IPAMBIE,
CYMMa YIJIOB TPeyTroJIbHUKA
(14 )

[TapannenbHbIE IPAMBIE,
ux cBoiictBa, IIsaThIH
nocrynar EBkinja.
Haxkpecrt nexamue,
COOTBCTCTBCHHBIC N
OOHOCTOPOHHMUEC YTIJIbI
(oOpazoBaHHBIC TTIPH
epecevYeHu
napajleabHbIX IPSIMbIX
cekymiei).

IIpuzHak napayiebHOCTH
NpsIMBIX Y€pPE3 PAaBEHCTBO
pacCTOSHUM OT TOYEK
OJTHOU mpsIMOM 0 BTOPOU
OpsIMOIA.

CymmMma yriioB
TPEyroJibHUKa U

DopMyJINpPOBATH NOHATHE
MapajuIeIbHBIX MPSMBIX, HAXOAUTH
MPaKTHYECKHE MTPUMEPHI.

HN3y4yarh cBONWCTBA YIJIOB,
00pa30BaHHBIX MPHU IEPECCUCHUH

rapajjieJIbHbIX OPSIMbIX CEKYILIEH.

IIpoBoauTh J0Ka3aTEJIbLCTBA
napajie;IbHOCTH ABYX MPSIMBIX C
MOMOIIHIO YTJIOB, 00pa3oBaHHBIX
PU NEPECEUECHUU ITUX HPSIMBIX
TpeTbel npsiMoii. BbIUucaATH
CyMMY YTJIOB TPE€YTrOJIbHUKA U
MHOTOYTOJIbHUKA.

HaxoaurTh 4uCIOBBIC U
OyKBEHHBIC 3HAYCHUS YTJIOB B
reOMETPUUYECKHUX 3aj/ladyax ¢




MHOT'OYI'OJIbHHUKA.
Bremnue  yriael
TpEeyroJibHUKaA

HCIIOJIb30BAHUEM TEOPEM O CyMMeE
YIJI0B TPEYTOJbHUKA U
MHOTOYTOJIbHHUKA.

3HAKOMUTHCA ¢ HCTOpH el

Pa3sBUTUA TCOMETPUHN




OKPpYKHOCTb U KPYT.
I'eomerpuyeckue
HOCTPOEHHSI

(14 g)

OKpYy>XKHOCTb, XOPAbI U
JMaMeTpbl, UX CBOMCTBA.
Kacarenbnas k
OKpPY’>KHOCTH.
Oxpy>KHOCTH, BIIUCAHHAS
B yroJi. [Tousstue o I'MT,
IIpUMEHEeHHE B 3a7a4ax.
Bbuccekrpuca u
cepeJIMHHbIN
MEePIICHANKYJISIP Kak
reOMETPUYECKUE MecTa
TOYEK.

OKpYy’>XHOCTB, OTTMCaHHAasI
OKOJIO TPEYTOJIbHUKA.
Bnucannas B
TPEyroJIbHUK
OKPY>KHOCTb.
IIpocrelimue 3agaun Ha
MOCTPOCHUE

DopMyTHPOBATH
omnpeaeeHusi: OKPYKHOCTH,
XOpAbl, fUaMeTpa U
KACaTEIbHOU K OKPYKHOCTH.
HN3yuarh ux cBolicTBa,
MIPU3HAKH, CTPOUTH YEPTEKHU.
HccaenoBaTb, B TOM YHCIC
HCnoJb3ys nugpoBbie
pecypchbl: OKPYKHOCTb,
BIIICAaHHYIO B YI'OJI; LIEHTP
OKpPY>KHOCTH, BIIMCAHHOU B
yIroJl; paBEHCTBO OTPE3KOB
KacaTelIbHbIX.
Hcnoab3oBars metoa I'MT
JUIsL 1OKA3aTeJIbCTBA TEOPEM O
TIEPECEUCHUH OMCCEKTPUC
YIJIOB TPEYTOJbHUKA U
CEpPEIUHHBIX
MEPIEHAUKYISIPOB K
CTOpPOHAM TPEYrOJIbHUKA C
nmomonipbro I'MT.




OBua1eBaTh NOHATUSIM U
BIOMCAHHOM U ONIMCaHHOU
OKpY>XHOCTEM
TPEYyTOJIHLHUKA, HAXOAUTH
LIEHTPBI ATUX OKPYKHOCTEM.
Pemiath OCHOBHBIC 3a/1a4u
Ha MOCTPOEHHe: yria,
paBHOTO JaHHOMY;
CEepeIMHHOTO
MepIeHANKYJIIsIpa JaHHOTO
OTpe3Ka; NpsIMOi,
OpOXOAsIeN yepes3 JaHHY IO
TOYKY M TEPIEeHIUKYISIPHOU
JaHHOU TIPSIMOIA;
OMCCeKTPUCH HAaHHOTO
yria; TpeyroJIbHUKOB MO
pa3JIUYHBIM DJIEMEHTAaM.
3HAKOMUTBCSI C UCTOPUEH
pa3BUTHS TE€OMETPHHU




IloBTOpEHME, 00001IEHME I[ToBTOpenue u Pemrars 3aga4u Ha

3HAHU 0000111eHUE OCHOBHBIX IMOBTOPEHHE,
(4 u) MOHATHUN U METOJOB UIUIIOCTPUPYIOIIUE CBA3U
Kypca 7 Kjacca MEXJy pa3IndHbIMHU

4acTsiMH Kypca




8 KIJIACC

Ha3Banue pa3aesa (TemMbl)
Kypca (4McJ10 4acoB)

OcHoBHOE coaepkaHnue

OCHOBHBIE BHJIBI
JIeITeTbHOCTH 00yYal0IIHXCS

0P

Yerpipéxyroabuuku (12 1)

ITapannenorpamm, ero
NpU3HAKU U CBOMCTBA.
YHacTHbIE cilyuau
napajieIorpaMMOB
(IpsSIMOYTONBHUK,
pomO6, kBagpar), ux
NpU3HAKU U CBOMCTBA.
Tpamenus. PaHOOOKAS
U OPsIMOYTOJIbHAs
Tparenuu.

Y nBoeHHE MEIUAHBI.
HenTpanbHas
CUMMETPUsI

H300pa:kaTh 1 HAXOAUTH HA
yepTexax 4eTbIPEXYrOJbHUKU
Pa3HbBIX BUA0OB U UX 3JIEMCHTHI.
DopMyTUPOBATH ONIPeACICHUS:
napajuienorpamMmma,
MPsIMOYTOJIbHUKA, poMOa,
KBaJpara, TpaIreun, paBHOOOKOM
Tparnenuu, NpsiMoyrojbHON
Tpanenuu. Jloka3siBaTh

HUCII0Jb30BaTh MPH PEIICHUHU 3aaa4qd

MpU3HAKUA U CBOMCTBA:
napajienorpaMmma,
MpsSMOYTOIbHUKA, poMoOa,
KBaJpaTa, Tpamelnnu, paBHOOOKOI
Tpamenuy, MpsiMOyT OJIbH Oi
Tparemnuu.

http://school-
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IpumMeHATH METO/ yIBOCHUS
MCEIHaHbl TPCYTrOJIbHUKA.
HUcnoab3oBars nudposeie
pecypcsl Il UCCIIEIOBAHUS
CBOMCTB H3y4uaeMbIX QHUTYD.
3HAKOMHUTHCS C HCTOPH eI
pa3BUTUA TCOMETPUUN




Teopema ®aneca u Teopema
0 MPONMOPUHOHAIBLHBIX
0oTpe3Kax, moao0HbIe
TpeyroabHuku(15 u)

Teopema @aneca u
Teopema o
MPOTIOPIIMOHAIILHBIX
OTpe3Kax.

CpenHsist TUHUS
TPEyTOJIbHUKA.
Tpanenusi, e€ cpenHss
JTAHUSI.
IIponopuroHanbHbIC
OTPE3KH, TTOCTPOCHUE
4eTBEPTOTO
OPOTOPIIMOHATBHOTO
oTpe3Ka.

CBoiicTBa IIEHTpa Macc B
TpEyTOJILHUKE.
IlogoOubIe
TpeyrojJbHUKU. Tpu
MMpU3HAaKa 000U
TPEYTOJIILHUKOB.
IIpakTuueckoe

IIpoBOoAMTH MOCTPOEHHUSI C
IIOMOIIBIO LIUPKYJISL U JIUHEUKHU C
ncnoJjib3oBanue teopeMmbl dDaseca
1 TCOPEMBbI O NIPONOPLHHNOHAJIBbHBIX
OTpE3Kax, CTPOUTh YETBEPTHIN
IPOIIOPLIMOHATIbHBIN OTPE3OK.
IIpoBoaAMTH 0Ka3aTEIBLCTBO TOTO,
YTO MEAUAHBI TPEYTI'OJIbHHUKA
IepeceKarTcsi B OJIHON TOYKeE, U
HaXOJAMTh CBA3b C IEHTPOM Macc,
HaXOJAUTh OTHOIIIEHUE, B KOTOPOM
MEIHaHBl AEIATCS TOYKOW HX
TepecedYeHus.

Haxoaurthb mogoOHbBIE
TPEeyTOIbHUKHA Ha TOTOBBIX
gepTekax C yKazaHuem
COOTBETCTBYIOIIUX MPU3HAKOB
MOI00u .

PemaTs 3amauu Ha mogo0HbBIE

TPCYrOJIbHUKU C IMOMOIIBIO




IIPUMEHEHUE

CaMOCTOSATENbHOT O MOCTPOCHUS
YepTEeKEeN U HAXOKIACHUS
MOJTOOHBIX TPEYTOJIbHUKOB.
IIpoBoaANTHL T0Ka3aTeIbLCTBA C
MCIIOJIb30BaHNEM MIPU3HAKOB
noaoous.

Jloka3bIBaTh TPH MIPU3HAKA
MoI00Ms TPEYTrOJIbLHUKOB.
IIpyMeHATH MTOyYeHHbIE 3HAHUS
IpPU PEUICHUU I'E€OMETPUUYECKUX U
NPAKTHUYECKUX 3a]1a4.
3HaKOMUTBHCHA ¢ MCTOpH el
pa3BUTHUSI TEOMETPUU




Mnomaas. Haxo:xaenue ITonsitue 06 ob6meit OBJ1aieBaTh NEePBUYHLIMH

NJI0IIAel TPEYroJILHUKOB |[T€OPUH IIJIOLIA/IH. npeacTaBJIeHusiMU 00 o01ei

M MHOTOYTOJILHBIX uryp. |POPMyJIbI 715 IJIONIaAN (TEOPUH ILIOAU (MEpPBI),

TTnomaau nogo0HbIX GUryp |TPEyroabHHKA, ¢opmyaupoBaTh cBOWCTBA

(14 ) napajuiejiorpamma. IJIOIIAH, BBISICHSITH MX HarJISIHBIN
OTHoOIIIEHUE TIOIIAICH  [CMBICI.
TPEYTrOJIBHUKOB C BoeiBOoauTH (OPpMYJIbI TJIOIIAIU
00IIIMM OCHOBAHHUEM napajuieiorpaMMa, TpeyroiabHUKa,

WU OOIIEN BBICOTOM.  |Tpanenuu u3 (GopMyJIb
Berunciienue miomazei  |UA0MAAA IPAMOYTOJIbHUKA
CIIOXKHBIX uryp depes |(KBaapata).

pa3OueHue Ha 9acTU U |BbIBOAMTH (hOpMYITBI TUTOMIAIH

JIOCTPOCHHUE. BBIITYKJIOTO YEThIPEXYTOJIbHUKA
I[Inomanu ¢puryp Ha 4epe3 AuaroHajad U yTroJl MEeXIy
KJIeT4aToil Oymare. HuMHA. HaxoauTh muionmanu
IImomanm mogoOHBIX ¢dburyp, n300paxEHHBIX HA
¢uryp. Beruncnenne KJeTyaTou Oymare,

mJiomanaei. 3agayu ¢ HMCII0JIL30BaTh pa3OueHUEe Ha
MPAKTUUYECKUM 4acTH U JOCTPOCHHUE.

conepxanueM. Pemienue |[Pa3oupath npumepsbl
3a7a4 C HOMOIIbIO UCIIOJIb30BaHUs BCIIOMOTaTENIbHOMN




METOo/a
BCIIOMOI'aTeIbHON
IJI0IaIu

TUIOIIAH JUISl PEIICHUS
reOMEeTPUYCCKUX 3ajad.
Haxoaurs mromamgy noI00HbIX
duryp. BeluucjasaTs miomnaim
pa3InYHBIX MHOTOYTOJIBHBIX
uryp.

PemaTh 3ama4ym Ha MJI0Iaab C
MPAKTUYECKHUM COJICPIKAHUEM

Teopema IIudaropaun
HAYaJIa TPUTOHOMETPUH

(10 a)

Teopema IMudaropa, e€
JI0Ka3aTelIbCTBO U
npumeHeHnue. ObparHas
Teopema Iludaropa.

OmnpenencHue
TPUTOHOMETPUIECKUX
(ysknmuii ocrporo yria,
TPUTOHOMETPUYECKUE
COOTHOIIICHHUS B
MPSIMOYTOJIBHOM
TpeyTOoJbHUKE.
OcHOBHOE
TPUTOHOMETPUIECKOE

Jloka3zbIiBaTh TeopeMy [ludaropa,
HCII0JIL30BATh

e€ B MpaKTHIESCKUX BBITHUCICHUSIX.
DopMyJIHPOBATH ONPEICICHUS
TPUTOHOMETPUUIECKUX (PYHKITAI
OCTPOTO yTJIa, NPOBEPATH UX
KOPPEKTHOCTD.

BbIBOAMTL TPUTOHOMETPHUICCKHC
COOTHOIIEHHSI B MPSAMOYTOJIBHOM
TpeyTroJIbHUKE.

HccaenoBaTh COOTHOIIICHUS
MEX]ly CTOPOHAMH B
MPSMOYTOIBHBIX TPEYTOJbHUKAX C




TOKJIECTBO.
COOTHOMICHUS MEXKITY
CTOPOHAMH B
HpHMOYI‘OJ'IBHLIX
TpeerHLHHKaX C yrHaMI/I

B 45° u 45°; 30° u 60°

yriamu B 45° u 45°; 30° u 60°.
Hcnoas3oBath GOpMYIIbI
NPUBEACHUSI U OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKJIECTBO
JJISL HaXOKJIEHUSI COOTHONIICHUN
MEXJ1y TPUTOHOMETPUUYECKUMHU
(GYHKIUSIMU Pa3IHIHBIX OCTPHIX
YIJIOB.

IIpuMeHATH NOJIy4YEeHHBIE
3HAHUSI U YMEHUS PU PELICHUU
NPAKTHUYECKUX 3a]1a4.
3HaKOMUTBHCHA ¢ MCTOpH el
pa3BUTHUSI T€OMETPUU

¥Yribl B OKPYKHOCTH.
Bnucannbie

U ONMCAHHBIE
YeTbIPeXyroJIbHUKHU.
KacarenbHble

K OKPYKHOCTH.
Kacanue okpy:xHOCTEH

(13 g)

Brnmmcannsie n
[EeHTPaIbHBIC yTIIHI,
YTOJI MEXIY
KacaTelabHOU U XOPAOH.
Yribel MEeXIay XOopaaMu
U CeKYyIIUMMU.
Bnucanusie n

DopMyIUPOBATH OCHOBHBIE
orpeaeNieHusl, CBI3aHHBIE C
yriaamMu B KpyTe (BIIUCaHHBIN
yroJ, IeH-

TpPaTbHBIA yTOJM).

HaxoauTh BIIMCaHHBIE YTIIHI,
ornuparomuecss Ha OJHY OyTy,

OIIMCAaHHBIC IIGTBIpéX-

BBIYMCJIATD YIJIbl C IIOMOUIBIO




YTOJIBHUKH, UX
IIPU3HAKU U CBOICTBA.
IIpumenenune aTux
CBOWCTB

IIpU peIIeHUuN
reOMETPUUECKUX
3a7a4.

BsaumHoe
pacnonaoXeHue

okpyxxHocTeil. Kacanue
OKpY>XHOCTEN

TEOPEMBI O

BITMCAaHHBIX YTJaX, TEOPEMBI O
BIIMCAaHHOM YETBIPEXYTOJILHUKE,
TEOPEMBI O LIEHTPAJIILHOM YTJIE.
HccaenoBatrhb, B TOM 4HUCJIE C
MOMOTIBIO MUDPPOBHIX

pECYpCOB, BIIMCAHHbIE U
OIMCAHHbIE YETHIPEX-
YTOJIbHUKH, BBIBOAUTH UX
CBOMCTBa U MPU3HAKH.

Hcnoab30BaTh 3TH CBOWCTBA U
MIPU3HAKH TIPHU PEIICHUHN 3a7ad

IMoBTOpEHue, 060011eHIE
3HAHU

(4 1)

IToBTOpEHME OCHOBHBIX
MNOHSATUN U METOI0B
KypcoB 7 B 8 KJIaccoB,
o0oOmIeHe 3HAHUH

Pemuatb 3a1a4u Ha ITIOBTOPEHUE,
WITIOCTPUPYIIIHE CBSI3U MEXTY
pa3IMYHBIMHU YaCTSIMH Kypca




9 KIJIACC

Ha3Banue pa3aesia (TemMbl)
Kypca (4McJ10 4acoB)

OcHoBHOE coaepkaHnue

OcCHOBHBIE BU/IBI 1eATETbHOCTH
odyyaromuxcs

0P

Tpuronomerpus.
TeopeMbl KOCMHYCOB U
CHHYCOB.

Pemienue TpeyroJibHMKOB
(16 u)

Omnpenenenue
TPUTOHOMETPUYECKUX
(ynknuii yrmos ot 0°
no 180°.

Kocunyc u cunyc
HPsIMOTO U TYIIOI'O
yria. Teopema
KOCHHYCOB.
(O6006mEnHas)
TeopeMa CHHYCOB (c
panu-

YCOM ONUCAHHOU
OKpy>HocTH). Ha-
XOXJIEHUE IJINH
CTOPOH U BEJIUYUH

YTJIOB TPEYTOJILHUKOB.

@DopMyJTHPOBATH  ONpeIeeHUs!
TPUTOHOMETPHUYECKAX  (PYHKIHIA
TYIBIX U IPSMBIX YIJIOB.
BbIBOAMTHL TCOPEMY KOCHHYCOB M
TeopeMy CUHYCOB

(c pagnmycom oITMCaHHOM
OKPY>KHOCTH).

Pemiatb TpeyrojabHUKH.

PemaThs mpakTHUYeckue 3ajadw,
CBOJAIINAECS K Ha-

XOXKACHHUIO PA3IUYHBIX DJIEMEHTOB
TpPEyTroJILHUKA

http://school-
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dopmyIia miIouiaan
TpeyroJjibHUKa
4yepe3 JIBE€ CTOPOHBI U
YToJl MEXIy

Humu. Dopmyna
TI0TIa U
4eThIPEXYTOJIbHUKA
yepes3 ero AuaroHaiu
1 yTOJI MEXIAy HUMHU.
IIpakTuueckoe
HNpPUMEHEHUE
JIOKAa3aHHBIX TEOpEM

IIpeoGpa3zoBanne
nogoousi. MeTpuyeckue
COOTHOIIEHUS

B OKPY:KHOCTH

(10 a)

IToasiTHE O
npeoOpa3oBaHUM MOI0-
ous.
CoOTBETCTBECHHEIC
3JI€MEHTHI 0J00HBIX
buryp.

Teopema o
IIPOU3BEACHUN

OcBauBaTh INMOHATHE
npeoOpa3oBaHusl MOTO0HUS.
HccaenoBarb OTHOIIICHUC
JTUHEHHEBIX DJICMCHTOB

¢uryp npu npeodOpazoBaHUUN
noxobust. Haxoauthb

MIpUMEPHI OO0 B OKPYIKAFOIISH
NENCTBUTEINBHOCTH.




OTPE3KOB
X0pA, TeopeMa o
IIPOU3BECACHUYU
OTPE3KOB CEKYIIHUX,
TeopeMa O KBajpare

BbIiBOAMTH MeTpHUYECKHE
COOTHOUIEHHUSI MEXy OT-
pe3KaMHu XOpJ, CEKYIIUX U
KacaTeJIbHBIX C MCHOJIb30BaHUEM
BITMCAHHBIX YTJIOB M MOJTOOHBIX

KacaTeJbHOM. TPEYTOJIbHUKOB.
ITpumenenue B Pematb reomerpuyeckue 3ajiauu u
pelieHun 3a7la4M U3 peajibHOM )KU3HU C
reOMEeTPUYECKUX HUCIOJIL30BAHUEM IO TOOHBIX
3aJa4 TPEyTroJIbHUKOB

BekTopni(12 4) OnpenencHue Hcenonb3oBaTh BEKTOPHI KaK

BEKTOPOB, CIIOKCHHE H
Pa3HOCTh BEKTOPOB,

YMHOXKEHHE BEKTOpa
Ha YHUCIIO.

dusznyeckuii u
reOMEeTPHUYECKUU
CMBICJI BEKTOPOB.
Paznoxxenue BekTOpa
10 IBYM
HEKOJUJIMHEAPHbIM

HaIpaBJICHHBIC OTPE3KH, UCCIAEA0BATH
TeOMETPUICCKUN (TIepeMeleHue) u

(pmznaecknii (cuiaa) CMBICTBI

BEKTOPOB.

3HaTh onpeaeeHUsl CYMMBI U
Pa3HOCTH BEKTOPOB, YMHOKCHHUS
BEKTOpa Ha YHUCJIO, HCCJIeI0BAThH
TeOMEeTPUUEeCKU U (DU3NIeCKUit
CMBICJIBI 3THX ONEpaLN.

Pemath reomerpuueckue 3agadu C




BEKTOpaM.

Koopaunatel BexTopa.

CxansspHoe
MIpOU3BEACHUE
BEKTOPOB, €r0
IpUMEHEHHUE IS
HaXO0XACHUA AJIUH U
YTJIOB.

Penrenue 3amau c
MOMOUIBIO BEKTOPOB.
IIpumenenue
BEKTOPOB s
peuleHus 3aga4
KUHEMaTHUKU U
MEXaHUKH

MCIIOJIb30BaHUEM BEKTOPOB.
PackiiaabiBaTh BEKTOp IO JIBYM
HCKOJUIMHCAPHBIM BCKTOpPAaM.
Hcnoab3oBaTh cKalsipHOE
MPOU3BEJEHNE BEKTOPOB, BHIBOIUTH
€ro OCHOBHbIE CBOMCTBA.
BbIuucasTh CyMMYy, Pa3HOCTB U
CKaJISIpHOE IPON3BEAEHUE BEKTOPOB
B KOOpAHWHATAaX.

IIpuMeHATH CKalsIpHOE
MPOU3BEACHUE I HAXOXKIECHUS

JUIVH U YTJIOB




JdexapToBbl KOOPAUHATBI
Ha miockoctH (9 u)

JlekapTOBbI KOOPJAUHATHI
TOYEK Ha IIJIOCKOCTH.
YpaBHeHHE NPSIMOI.
YrioBoi kodddunueHr,
TaHT€HC yTJla HaKJIOHa,
napa’suieJbHbIe U
OEePICHIUKYJISIPHBIC
OpsIMBIE.

YpaBHEHHE OKPYKHOCTH.
Haxoxnenue koopauHart
TOYEK IIEPECCUCHUS
OKPY>XHOCTH U MPSIMOM.
MeToa koopaAMHAT NpU
pELICHUH T€OMETPUUYECKUX
3aJad.

HWcnonp3oBanue merona
KOOpAUHAT B
OpaKTUYECKUX 3aJladax

OcBauBaTh NOHATHE TPSIMOYTOJIBHOMN
CUCTEMBI KOOPpJAUHAT, JCKAPTOBBLIX
KOOpAWHAT TOYKH.

BeiBOAMTE ypaBHEHUE NIPSIMOU U
OKpPYKHOCTHU. BbI1€JATH MOJIHBIN
KBaJpar JUId HaXOXKIE€HUs LIEHTpa U
pajinyca OKpyXKHOCTH MO €€
YpaBHEHHUIO.

PemiaTs 3a1a4m Ha HAXOXX/ICHHE
TOYCK MIEPECCUCHUA NIPAMBIX U
OKpPY’>KHOCTEM € NMOMOIIBIO METOJIa
KOOpJAUHAT.

Hcenoab3oBaTh CBOMCTBA YIIIOBOrO
ko3 (pdurmeHTa npsiMoii nmpu
peLIeHUH 3aa4, ISl ONPEIEICHUS
pacIioIOKEeHUS PSIMO.
IIpuMeHsAITHL KOOpAUHATHI PU
pELIEHUH T€OMETPUUECKUX U
OpaKTUYECKUX 3aJ1a4, OJIs
HNOCTPOECHUSI MaTEMaTUYECKUX




MoOJelel peallbHBIX 3adad («KMETOoHd
KOOPJMHAT).

IMouab30BaTbCsA 11 OCTPOCHUS U
uccieoBaHui uGpOBEIMHU
pecypcamu.

3HAKOMUTBLCA ¢ UCTOPHEH Pa3BUTHS
reoMeTpuu




Haspanue pa3aesia (TemMbl)
Kypca (4McJ10 4acoB)

OcHoBHOE coaepkaHnue

OCHOBHBIE BU/IBI 1eSITETbHOCTH
odyyalomuxcs

0P

IIpaBuibHbIC
MHOTOYT0JILHUKH.
JJInHA OKPY/KHOCTH U
IVIOIIAAb Kpyra.
Brrunciienue miomaaei
(CR))

IIpaBunbHbIE
MHOT'OYT'OJIbHUKH,
BBIYHCJICHUC UX
3jeMeHToB. Hucio

T U JJINHA
OKpyxHocTU. [[nuna
OYTH OKPYKHOCTH.
Panunannas mepa
yria.

Ilnomans kpyra u ero
SJIEMEHTOB

(cexkTopa u ceTMEHTA).
Brruucnenue
momane# puryp,
BKJTFOYATOIITIX
SIIEMEHTHI KpyTa

dopMyaupoBaTH OIpEIACICHUE
NpaBWIbHBIX MHOTOYI'OJIbLHHUKOB,
HaXOJAUTh UX JICMEHTHI.
ITonb30oBaThHCHA MOHSITHUEM JUJIMHBI
OKPY’KHOCTH,

BBe)IéHHBIM C MOMOIIBIO MIpaBUJIbHBIX
MHOTOYTOJbHUKOB, ONPeNeasiTh
YHUCIO T, JJIWHY IYTH U PaJuaHHYIO
Mepy yria.

IIpoBoauTH MEpexoa OT paJjuaHHOU
MEpHI yTiIa K

rpaxycHOM 1 HA00OpOT.
OnpeneasaTh WIomangs Kpyra.
BoiBoauTh popMyJibl (B TpayCHON U
paauaHHOU

Mepe) Ui AJIWH YT, MiIoIaien
CEeKTOPOB U CETrMEHTOB.

http://school-
collection.edu.ru/

https://resh.edu.ru/



http://school-collection.edu.ru/
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Beruncaste mwiomanu Guryp,
BKJIIOYAOIIMUX 3JIEMEHTHI
OKpY’KHOCTH (KpyTa).
HaxoauTh ruromaam B 3aj1a4ax
peanbHOMN XKU3HU




JABuaKxeHns MII0CKOCTH
(64)

ITonsitue o nBUXEHUU
IJIOCKOCTH.
ITapannenbHbIN
IIepeHoc, MOBOPOT U
cummMmetpus. Ocu u
LEHTPbl CUMMETPUH.
IIpocreimue
MIpUMEHEHHUS B
pemeHuu 3agaq

Pa3zoupaTte npumepsl,
UJUTIOCTPUPYIOLINE MTOHSITUS
JBM)KEHUS, IEHTPOB U Ocei
CUMMETPHH.

DopMyJINPOBATH ONpeEIeNICHUS
napajIeIbHOro0 IIepeHoca, IoBopoTa U
0CeBOU cuMMeTpuu. BeIBOAUTB UX
CBOICTBa, HAXOAUTH HETIOJIBUKHBIE
TOYKH.

HaxoauTh NEHTPBI U OCU CUMMETPUH
npocredmux Quryp.

IIpuMeHsATH MapanienbHbIl MepeHoc
U CHMMETPHIO TIPH PEIICHUH
reoMeTpUYecKux 3asad (pa3zouparn
IIpUMeEpPHI).

Hcnonb3oBaTh [UIsl MOCTPOCHUS U
HccieJOBaHUM UQPOBBIE PECYPCHI

IloBTOpeHHE, 0000IIEHHE,
chucTeMaTH3aus 3HAH M
(79)

IToBTOpEHHE OCHOBHBIX
MOHATUH U METOJIOB
KypcoB 7—9 kiaccos,
06o0menne u
CHUCTEeMaTHu3anus
3HaHui. [Ipocreiimue
reoMeTpUYecKue
(urypsr u ux cBOMCTBA.
Nzmepenue
reOMEeTPUIECKUX
BEJTUYMH.
TpeyrojibHUKH.
ITapannensHbie U
eI eHINK YIS PHBIE
MpsIMBIE.
OKpY»HOCTBH U KPYT.
I'eomerpuueckue
MOCTPOECHUS. YTIbI B
OKpPY>KHOCTH.
Bnucanusie u
OTTMCaHHBIE
OKPYXHOCTH
MHOT'OyTOJTbHUKOB.

Ilpsimast 1 OKPYKHOCTb.

YeThIpEXYTrONbHUKH.
Brniucanusie u
OITMCaHHbBIEC
YEeTBIPEXYTOJIbHUKH.
Teopewma Iludaropa n

Havajla TDPUTrOHOMCTPUH.

Pemmenue o0mmx
TPEYTOJIILHUKOB.
IIpaBunbHEBIE
MHOTOYTOJIbHUKH.
IIpeo6pazoBanus

IIITOCKOCTH. I[BI/I)KCHI/ISI.

ITonobue. Cummerpusi.
ITmomans. Beluucienue
mwromager. Ilmomamu
noao00HBIX QUTYD.

OnepupoBaTh NOHATUAMU: QHUTYPa,
TOYKa, mpssMast, yroiJl,
MHOT'OYTOJIbHUK, paBHOOCAPCHHBIN U
PAaBHOCTOPOHHUI TPEYTrOJIbHUKH,
OpsIMOYTOJIBHBIN TPEYTrOJbHUK,
MenauaHa, OMCCEeKTpHca U BBICOTA
TPEyTOJIbHUKA, TTapajie]IorpaMM,
poMO, IPSIMOYTOJILHUK, KBaJIpaT,
Tparnenus; OKpy>KHOCTb,
KacaTeJbHasl; paBEHCTBO U I10Jl00ne
buryp, TpeyrojibHUKORB;
napamieIbHOCTh U
MEPIECHINKYISIPHOCTD MPSIMBIX, YTOJI
MEXy NPSIMBIMH, CAMMETPUSI
OTHOCHTEIILHO TOYKH U MPSIMOWA;
JIJTHHA, PACCTOSIHUE, BEJIUYHNHA yTJIa,
IJIOIab, IEPUMETP.

Hcnouab3oBaTh (hOpMYyJIbI: IEpUMETPA
Y TUTOIIAITH MHOTOYTOJIbHUKOB, JJITWHBI
OKPYXHOCTH Y TUIOIIAAN KPYyTa,
00BEMa IPAMOYTOIILHOTO
rapasielenuIea.

OnepupoBaTh NOHATUIAMM:
MIPSIMOYTOJIbHAsI CUCTEMa KOOPAUHAT,
BEKTOP; HCMOJIB30BATH 3TH MOHATHSI
JUTST TIPEACTABIICHUS JTAHHBIX U
peleHus 3a1a49, B TOM YHCJIe U3
Ipyrux y4eOHbIX mpeaMeToB. PemaTh
3a/ja4M HAa TOBTOPEHNE OCHOBHBIX
NOHSITUHI, UJUTIOCTPALIMIO CBSI3EU
MEXIy pa3IundYHBIMHU YaCTSIMH Kypca.
BpIOupaTh MeTOA JJIs1 PELICHUS
3aJadH.

PemraTh 3a1a4M 13 MOBCEIHEBHOM
JKU3HU




JlexapToBBbI
KOOpJIMHATHI Ha
IJIOCKOCTH.

BekTtops! Ha IockocTH




Pabouasi nporpamMa yueOHOro Kypca
«BeposiTHOCTDH M CTATHCTUKAY» /-9 KJIaCCHI

1. Ilesiu u3yyeHus y4eOHOI 0 Kypca

B coBpeMeHHOM IUPPOBOM MHUPE BEPOSITHOCTh U CTATUCTHUKA MPUOOPETAIOT BCE OOJIBIIYIO
3HAYUMOCTb, KaK C TOUKH 3PCHUS MPAKTUUCCKUX MPUIIOKEHHH, TaK U UX POJIM B 00pa30BaHUH,
HE0OX0JMMOM KaKJIOMY YeIoBeKy. Bo3pacraer uncio npodeccuii, mpu OBJIAICHIH KOTOPEIME TpeOyeTcs
Xopoimasi 6a30Basi MOArOTOBKA B 00JIACTH BEPOSATHOCTH M CTATUCTHKH, TaKasl MIOJArOTOBKA BayKHA IS
MPOIOJDKEHHS 00pa30BaHUs U [Tl yCIIETHON TPO(eCCUOHATEHON Kaphephl.

Kasxip1it 4enoBek MoCTOSIHHO TPUHUMAET PEIICHUsI Ha OCHOBE UMEIOIIMXCS Y HETO JIAaHHBIX. A JUIst
000CHOBAaHHOTO MPUHSATHUS PEIICHUS B YCIOBHUSIX HEOCTATKA MIJIM N30bITKa MH(POPMAIIMH HEOOXOMMO B TOM
YHUCJIe XOPOIIO chOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUUECKOE MBIIIICHHE.

HNmenHo mosToMy oCTpo BcTajga HE0OX0AUMOCTh CHOPMUPOBATH Yy 00YHArOIINXCS (YHKIIMOHATBHYIO
TPaMOTHOCTD, BKIJIFOUAIOIIYIO B €051 B KAYECTBE HEOTHEMIIEMON COCTABJISIONIECH YMEHUE BOCIPUHUMATH 1
KPUTUYECKH aHATU3UPOBATh HHPOPMAIIHIO, TIPEICTABIICHHYIO B PA3IMYHBIX (hopMax, MOHUMATh
BEPOSTHOCTHBIM XapaKTep MHOTHUX PEATbHBIX MPOIIECCOB M 3aBUCUMOCTEH, TPOU3BOIUTH MPOCTEHIITIE
BEPOSTHOCTHBIC PAaCYEThl. 3HAKOMCTBO C OCHOBHBIMU MIPUHITUTIAMU cOOpa, aHAIM3a U TIPEICTABICHUS
JAHHBIX U3 PA3JIMYHBIX chep KU3HH 00IIeCTBa M TOCYIapCTBA MPHOOIIAET 00YyJaromUXCs K OOIIECTBEHHBIM
nHTepecaM. M3ydueHne 0CHOB KOMOMHATOPUKH Pa3BUBAET HABBIKM OPraHMU3aIluu nepedopa u nmoacuéra
YHCJIa BApUAHTOB, B TOM YHCJIE, B MPUKIIATHBIX 3a/1a4aX. 3HAKOMCTBO C OCHOBaMH TEOpUHU TpadoB cO3AaET
MaTeMaTH4eCcKuil (yHIaMeHT 11 GOPMHUPOBAHMS KOMIIETEHITNI B 00J1acTH HH(POPMATUKH U TUPPOBBIX
texHojorui. [lToMumo 3TOr0, MpH U3y4eHUU CTATUCTUKHU U BEPOSITHOCTH 000TalliaioTcs MpeICTaBIeHUs
y4alxcs 0 COBpEMEHHOW KapTHHE MUpa U METO/IaX €ro UccieloBaHusl, JOpMUpPYETCs MIOHUMAaHHUE POJIU
CTaTUCTUKU KaK HCTOYHHKA COLIMATbHO 3HAUMMOM HH(GOPMAIIMU U 3aKJIaJbIBAIOTCS OCHOBBI BEPOSITHOCTHOTO
MBIIILJICHUS.

B cooTBeTcTBUM € TaHHBIMU 1IEJIIMU B CTPYKTYpE IMpOorpaMMBbl yueOHOTo Kypca «BepoaTHOCTb U
CTaTUCTHKa» OCHOBHOM IIKOJIbI BBIJIETICHBI CIEIYIOIINUE COJIEPKATEIbHO-METOJUUECKIUE JTMHIH:
«[IpencraBienue JaHHBIX U ONKCATENbHAS CTAaTUCTUKA»; «BeposTHOCTEY; « D11eMEeHThl KOMOMHATOPUKNY;
«BBegenue B Teopuio rpadoBy.

Copepxanne nunun «lIpeacraBienne JaHHBIX U ONMKCATENbHAS] CTATUCTUKAY CIYKUT OCHOBOMU ISt
(dbopMHUpOBaHUS HABBIKOB pa0OTHI ¢ HH(OPMALIMEN: OT YTEHUS U UHTEepIIpeTaluu HHPOpMaIuy,
Mpe/ICTaBJICHHON B TablnIax, Ha AMarpaMmax u rpadukax 10 cOopa, MpecTaBiICHHs U aHAJIM3a JaHHbIX C
MCI0JIb30BAHUEM CTAaTHCTUYECKUX XapaKTEPUCTUK CPEAHMX U paccerBaHus. PaboTas ¢ maHHBIMU,
oOyuaroluecs: yyarcsi CHUThIBaTh U HHTEPIIPETUPOBATh JaHHBIC, BBIIBUT'aTh, ApTYMEHTUPOBATh U
KPUTUKOBATh MPOCTEHIIINE TUIIOTE3bI, PA3MBILUIATh HaJ (aKTOpaMH, BHI3BIBAIOIIUMHU H3MEHYUBOCTD, U
OIICHUBATh UX BIHUSHHUE HA PaCCMATPUBAEMbIE BEJIMYMHBI U MPOLIECCHI.

HNuTynTHBHOE TIpECTaBICHUE O CIy4aiiHOH N3MEHUYUBOCTH, UCCIIEI0BAaHUE 3aKOHOMEPHOCTEN U
TEHJICHIUH CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOM JIJIsl U3yUYEHHUS TEOPUH BEpOSITHOCTEH. bobIioe 3HaueHue
3]1eCh UMEIOT MPAKTUYECKUE 3a/1aHNs1, B YACTHOCTH OMBITHI C KIIACCHYECKUMU BEPOSTHOCTHBIMU MOJICISIMH.

[ToHsiTHE BEpOSTHOCTH BBOJUTCS Kak Mepa MpaBaonoaoous ciydaitHoro coobrtus. [Ipu m3ydennn
Kypca 00y4Jaroniuecs: 3HaKOMSTCS ¢ TPOCTEHIIMMU METOJaMU BBIYUCIICHUS BEPOSITHOCTEH B CITy4aiiHbBIX
AKCIEPUMEHTAX C PABHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU HCXO0/1aMU, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIFOIIMMHU CTaBUTH U peIIaTh 0oJiee CI0XKHbIE 3a/1a4i. B Kypc BXOAT HavyaIbHbIE MPEACTABICHUS O
CIIydaifHbIX BETUYMHAX U X YHCIOBBIX XapaKTePUCTHKAX.

Taxxke B paMKax 3TOTO Kypca OCYIIECTBIISETCS] 3HAKOMCTBO 00YUaIONIUXCS ¢ MHOKECTBAMU U
OCHOBHBIMH OTIE€PAIMSIMH HaJl MHOXKECTBAMH, PACCMATPHUBAIOTCS IPUMEPHI IPUMEHEHHUS IJIs1 PEIICHUS
3a/1a4, a TAK)Ke UCIIOIB30BAaHUS B APYTUX MaTEMAaTHIECKUX Kypcax v y4eOHBIX peIMeTax.



2.MecTO0 Y4eOHOro Kypca B y4eOHOM ILIaHe

B 7—9 xnaccax usydaercs Kypc «BeposATHOCT M CTATUCTHKA», B KOTOPBIN BXOJAT pa3zeibl:
«[Ipencranenye TaHHBIX U ONMCATENLHAS CTATUCTUKAY; «BEpOSTHOCTDY; «IeMEHTH KOMOWHATOPUKI;
«BBenenue B TeopHro rpagoBy.

Ha u3ydenue yueOHoOro Kypca «BeposiTHOCTh M CTAaTHCTUKA)» OTBOJIUTCSL:

B 7 xiacce 1 yueOHBIN "ac B HefemMo, Bcero 34 yueOHBIX yaca;
B 8 kiacce 1 yueOHBIN Yac B HEJEINI0, Bcero 34 yueOHBIX Yaca;
B 9 kacce 1 y4eOHBIN yac B Heemr0, Bcero 34 ydeOHbIX Yaca.

3. Coaep:xanue yueOHOro kypca '"BeposiTHOCTB U cTaTUcTHKA" 7 — 9 Ki1acchl

[ Knacc

[IpencraBienue JaHHBIX B BUJE TaONIUL, AUarpaMM, rpaduKoB. 3anojiHeHue Tallull, YTeHHE U
MIOCTPOEHUE TUarpaMM (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYrOBBIX). UTeHHe TpadMKoOB peanibHbBIX IIPOIECCOB.
W3Bnedenune nHpopMaIuy U3 IMarpamMm U TaOIUI, NCIIOJIB30BAHNE U UHTEPIPETANNS JaHHBIX.

OnucarenpHasi CTAaTUCTUKA: CpeiHee apupMeTHyecKoe, MeinaHa, pa3Max, Hauobosbliee u
HaMMEHbIIIee 3HAaYeHUsT HA0opa YHCIIOBBIX TaHHBIX. [Ipumeph! cirydaitHOl M3MEHUHMBOCTH.

CnygaitHbli SKCTIEpUMEHT (OTIBIT) U CilydaiiHoe coObITHe. BeposTHOCTh U yacToTa. Posb
MaJIOBEPOSTHBIX M TPAKTUIECKH JIOCTOBEPHBIX COOBITHH B IpUpO/Ie U B o0miecTBe. MOHETa U UTpasibHast
KOCTh B TEOPUHU BEPOSITHOCTEM.

I'pad, Bepmmna, pedpo. Crenens BepmuHbL. Yncao pédep u cyMMapHas CTETICHb BEPIITHH.
[Ipencranenue o cesizHocTu rpada. Lermm u nuxiel. [Tytu B rpadax. O6xon rpada (3inepoB myTh).
[Ipencrasnenue 00 opueHTHUpOoBaHHOM Tpade. Pemenne 3amau ¢ momomisbio rpados.

8 knacc

[IpencraBneHue JaHHbBIX B BUAE TaOIuUL, AUarpamm, rpagukoB. MHOXKECTBO, 3JIEMEHT MHOKECTBA,
noaAMHoOXkecTBO. Onepanuu Haj MHOKECTBaMuU: 00beIMHEHUE, IlepecedeHue, gonoaHenne. CBoicTBa
olepauui HaJ MHOXECTBAMU: IIEPEMECTUTENILHOE, COUETATEIbHOE, PACIPENCIUTEIbHOE, BKIIOUCHMSL.
Hcnonp3oBanue rpau4eckoro npeacTaBiIeHNss MHOKECTB I OIIUCAHUSI PeaIbHbIX IPOLECCOB U SBJICHUMH,
IIPU PELICHUN 3a/a4.

W3mepenue paccenBaHus AaHHBIX. Jlucnepcust U CTaHIapTHOE OTKJIOHEHUE YU CIOBBIX HAOOPOB.

Jluarpamma paccerBaHusl.

OneMeHTapHble cOOBITUS ciiydaiiHOro omnbiTa. CityyaiiHbie coObITHS. BeposTHOCTH cOOBITHIL. ONBITHI C
PaBHOBO3MOKHBIMU 3JIEMEHTapHBIMU COOBITHAMU. CityyaiiHbiil BbIOODP. CBSI3b MEXK1y MAJIOBEPOSITHBIMU U
MPAKTUYECKU JJOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOLIECTBE U HAYKE.

HepeBo. CBoiicTBa IepeBbEB: €AMHCTBEHHOCT ITyTH, CYIIECTBOBAHUE BUCSIUYEH BEPLIMHBIL, CBSI3b
MEX/]ly YUCIIOM BEpIIUH U 4ncioM pédep. IIpaBuiio ymHoxeHus. Perenne 3a1a4 ¢ moMoIbio rpagos.

ITpoTuBONON0XHBIE cOOBITUS. [{narpamma Ditniepa. O0beJMHEHUE U IEpeceueHe COOBITHI.

HecoBmecTHble coObITHs. DopMyrta c10xKeHHUs BEpOSTHOCTEH. Y CI0BHAs BEpOSTHOCTh. [IpaBuiio
yMHOeHus. HezaBucumele coobiTHsl. [IpecTaBienue sxkciepuMenTa B Bijie epeBa. Pemenue 3a1a4 Ha
HaXO0XJAECHHUE BEPOATHOCTEN € TIOMOILBIO JIEPEBA CIIy4allHOTO SKCIIEPUMEHTA, AUarpaMm DUjepa.

9 knacc
[IpencraBieHne JaHHBIX B BUJE TaOHII, TUarpaMM, rpadKoB, MHTEpIIpeTalus JaHHBIX. UTeHHe 1
MOCTPOCHHE TAOIUIL, TUarpaMm, rpaKoB MO PeaIbHbIM JaHHBIM.
[TepecranoBku u pakropuan. Couetanus u yucio couetanuit. Tpeyronsuuk [lackamns. Pemenue
3a]1a4 ¢ UCTIOJIB30BaHUEM KOMOUHATOPUKH.
I'eomerpuueckas BeposTHOCTh. CydaifHbIN BBIOOp TOUKH U3 (PUTYPHI HAa TUIOCKOCTH, U3 OTPE3Ka U
W3 AYT¥ OKPYKHOCTH.



Wcneitanue. Yenex u Heynada. Cepust ucnbplTaHui 10 nepBoro ycnexa. Cepust ucniplTaHui
Bepuymnu. BepostHocTH COOBITHIA B cepuu UcTibITaHUN bepHymn.

CrnyyaiiHasi BeJIMUMHA U paclpesielieHue BEposiTHOCTEN. MaTeMaTHuecKoe 0XKUIaHNE U IUCIIEPCHS.
[Ipumepbl MaTEMaTUUYECKOTO 0KMIaHUS KaK TEOPETUUECKOIO CPEAHETO 3HAYEHUS BETMUHHBI.

Matrematnyeckoe 0XKH1IaHue U AUCIIEPCHsI CITy4aliHON BEIMYMHBI «UHCIIO YCIIEXO0B B CEPUU

ucnbITaHuK bepHyim.

[Tonsarue o 3akoHe 6onpIIMX yncen. 3mepeHne BeposTHOCTEHN ¢ TOMOIIBI0 YacToT. PoJb 1
3HAYEHHE 3aKOHA OOJIBIINX YKCEN B IPUPOJE U OOIIECTBE.

4. Tlmanupyemble peAMeTHbIE Pe3yJIbTaThl 0CBOeHUsI padoueii MporpaMmmbl
Kypca «BeposiTHOCTBH M cTaTHCTHKA» [ —9 KJIace

[ Knacc
[IpenmMeTHbIe pe3yabTaThl OCBOEHHS Kypca «BeposSTHOCTb U CTaTHUCTHKa» B / KJIacce XapaKTepUu3yroTcs
CJ'IelIYIOHH/IMI/I YMGHI/H[MI/I.

v Yurath MHPOPMAIUIO, IPEICTABICHHYIO B TA0JINIIAX, Ha JUArpaMMax; IPeICTaBIIsTh JaHHbIE B BUJIE
TabJIUL, CTPOUTH JUarpamMmbl (CTOJIOMKOBBIE (CTOIOUAThIE) M KPYTOBBIE) IO MAacCUBaM 3HAUECHU.

v OnuceIBaTe U HUHTCPHIPECTUPOBATH PCAIbHBIC YHCJIOBBIC JaHHBIC, IIPCACTABJICHHBIC B Ta6J'II/IIIaX, Ha
TuarpaMmax, rpaukax.

v VIcronb30Bath JUIs ONMCAHKS JaHHBIX CTATHCTUYECKUE XapaKTEPUCTHKHU: CpeHee apu(hMETHIECKOE,
MeraHa, HanboJblliee U HaMEeHbIlIee 3HAUCHUs, pa3Max.

v' IMeTh pescTaBIIeHHe O CITy4aifHOM H3MEHUYMBOCTH Ha IIPHMEPAX I1eH, (PH3HUECKUX BEIHUNH,
AHTPONOMETPUYECKUX IaHHBIX; UMETh MPEACTABICHUE O CTATUCTUYECKON YCTOMYHNBOCTH

8 Knacc

[IpenmeTHbIe pe3yabTaThl OCBOEHHSI Kypca «BeposSTHOCTb U cTaTHCTHKa» B 8 KJIacce XapakTepu3yroTcs
CIIEYIOIIUMU YMEHUSIMHU.

v W3Bnekars u mpeoOpazoBbIBaTh HH(POPMALIKIO, TPEACTABICHHYIO B BUE TaOMIHII,
auarpamm, rpadukoB; MpeACTaBIsATh JaHHbIE B BUE TaOIUI, AUarpaMM, rpadukoB.

v OnuceIBaTh JaHHBIE C TOMOIIBIO CTATUCTUYECKUX MOKa3aTeNIel: CpeJHIX 3HAUeHUN
U Mep pacceuBaHus (pa3Max, JUCTIEPCUsi U CTaHIApTHOE OTKIOHEHHUE).

v HaxoauTh 4acTOThI YMCTOBBIX 3HAUEHUN U YACTOTHI COOBITUH, B TOM YHCIIE T10
pe3ynbTaTaM U3MEpeHH U HaOII0JCHHIA.

v HaxomuTh BEpOSITHOCTH CITyYaHBIX COOBITHI B OTIBITAX, 3HAsI BEPOSTHOCTH
AIIEMEHTAPHBIX COOBITHH, B TOM YHUCIIE B OIBITAX C PABHOBO3MOKHBIMH AJIEMEHTAPHBIMH
COOBITUSAMU.

v Hcnonb3oBaTh rpaguueckie MOAEIH: IEPEBO CIy4aifHOTO SKCIIEPUMEHTA, THarpaMMbl
DOlinepa, 4uciaoBas npsmasi.

v OHepI/IpOBaTB MOHATUAMU: MHOKCCTBO, TIOAMHOKCCTBO; BBIIIOJIHATH OIICPALINN HAA MHOXKCCTBAMU:
06'LC,Z[I/IHCHI/IC, nepeCCUCHUE, JOMMOJIHCHUC, TICPCUUCIIATD 3JIEMCHTBI MHOXKCECTB, IPUMCHSTH CBOMCTBA
MHOXKCCTB.



v Hcnonb3oBath rpaduieckoe npeacTaBiIeHHe MHOXKECTB U CBA3EH MEXIY HUMH IS
OTIMCAHMS MTPOIIECCOB U SBJICHUHN, B TOM YHCJIE IIPH PEIICHUH 33J]a4 U3 IPYTUX YUeOHBIX
IIPEAMETOB U KYPCOB.

9 Knacc
[IpenmeTtHbIE pe3ysIbTaThl OCBOCHUS Kypca «BeposTHOCTh U ctaTucTHKay B 9 Kitacce
XapaKTePU3YIOTCS CIEAYIOUIUMHA YMEHUSIMU.

v’ U3BiekaTh 1 IpeoOpa3oBbIBATH HHPOPMAIIHIO, IPEICTABIEHHYIO B Pa3IMIHBIX HCTOYHUKAX B
BUJIE TAOJHII, AUArpamMM, TpauKOB; MPEICTABIIATH JaHHBIC B BHJIE TAOJIHUI], THATrPaMM,
rpaduKoB.

v' Pemiarh 3a1a4ui OpraHM30BaHHBIM I1EPEOOPOM BAPHAHTOB, & TAKKE C UCIIOJIb30BAHUEM
KOMOMHATOPHBIX MTPaBUJI U METOJIOB.

4 Hcnons30BaTh onucaTeIbHBIE XapaKTCPUCTUKHU JJII MAaCCUBOB YHCJIIOBBIX JAHHBIX, B TOM
YHUCJIC CPEAHUC 3HAYCHUA U MCPBI paCCCUBAHUA.

v HaxouTh 4acTOTHI 3HAYEHU I M YaCTOTHI COOBITHS, B TOM YHCIIE TTOJIB3YACH PE3yIbTaTaMU
MIPOBEIEHHBIX U3MEPEHUN U HAOIIOIEHUH.

v HaxoauTh BEPOATHOCTH CITyYaifHBIX COOBITHI B M3y4EHHBIX OIBITAX, B TOM YHCIIE B OIBITAX C
PAaBHOBO3MOKHBIMHU 2JICMCHTAPHBIMU CO6BITI/I$IMI/I, B CEpHAX UCHBITaHUN J0 IEPBOro ycricxa,
B CepHsIX UCIbITaHUN bepHyu.

v VIMeTh IIpeICTaBIICHUE O CIIyYaliHOM BEIMYMHE U O pACIIPEIeIEHUH BEPOSATHOCTEM.

Nwmerts npezcTaBienue o 3aKkoHe O0JIBIINX YUCEIT KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B
CIydaifHOM U3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YHCEN B PUPOJIE U 00IIeCTBE



TEMATUYECKOE ITIJJAHMPOBAHUE YYEBHOI'O KYPCA (I10 TOJAAM OBYYEHNA)

7 KJIACC

Ha3Banue pa3jgesna
(TeMbI) (UM CJI0 YACOB)

OcHoBHOe coaepkaHnue

XapakTepucTuKa AesiTeJIbHOCTH
odyuaromuxcs

20P

IIpencrasienne
AaHHBIX
(7 w)

IlpencraBienue nJaHHBIX B
Tabmumax. [IpakTuueckue
BBIYMCIICHUS TI0
TaOIUYHBIM JTaHHBIM.
N3Bneuenue n
WHTEpHIpeTaIus TaOTUIHBIX
nanHbIX. [IpakTuueckas
pabora «Tabmumen.
I'pacdpuaeckoe npencras-
JICHWE JTaHHBIX B BUE
KPYTOBBIX, CTOJI0YATHIX
nuarpamm. UteHue u
MOCTPOCHUE JUarpaMM.
[Tpumepsr gemorpaduaecKux
nuarpamM. [IpakTraeckas
pabota «JImarpaMMby

OcBauBaTh CoOCo0ObI
npeacTaBJICHUA CTATUCTUYCCKUX
JIAaHHBIX Y YHCJIOBBIX MaCCHBOB C
IIOMOIIBIO TAOJIMI] U JUarpaMm c
HCII0JIb30BaHUEM aKTyaJIbHBIX U
Ba)XHBIX JTaHHBIX
(memorpaduueckue maHHBIC,
IIPOM3BOJACTBO MPOMBILIIJICHHONW U
CEJIBCKOXO35MCTBEHHON
NPOLYKIHUH, OOILIECTBEHHBIE U
MIPUPOTHBIC SIBICHUA).

HN3yyaTh MeTOABI PabOTHI C
TaOTUYHBIMU ¥ TpaUIeCKUMH
MPEICTABICHUSIMU JAaHHBIX C
MMOMOIIBIO HU(PPOBBIX PECYPCOB
B XOJI€ MPAaKTUYECKUX PadoT

http://school-
collection.edu.ru/

https://resh.edu.ru/
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OnucarejabHas
CTATHCTHKA

(8 w)

UucnoBblie HaOOPBIL.

Cpennee apupmMeTUdecKoe.
Menauana unuciioBoro Habopa.
YcTOMYNMBOCTh MEeIMAHBI.
IIpakTuueckas pabora
«CpenHue 3HAYCHUS.
Haubonsmee u HauMeHbIIIEee
3HAYCHHS YUCJIOBOTO
HaOopa. Pazmax

OcBauBaTh NOHSITHUSI. YHCIIOBOM
Ha0op, Mepa IEHTPATLHOH
TeHJIeHIIUU (Mepa [IeHTpa), B TOM
4yuciie cpeHee apupMeTHIecKoe,
MeuaHa.

OnuceIBaTh CTaTUCTUYECKHE
JIAHHBIE C TOMOIILIO CPETHETO
apu(pMETUUYECKOIO M MEIUAaHBI.
Pemars 3amaumn.

M3yuaTh cBolicTBA CPEIHUX, B TOM
YHCIIe C TOMOIILIO U (PPOBBIX
pecypcoB, B X04€ TPAKTHIECKUX
pabor.

OcBauBaTh MOHATHS. HanOOJbIIIEES

Y HaUMEHbIIIee 3HAUYCHUS

YHCIOBOTO MacCHBa, pa3Max.
PemaTts 3apaun Ha BRIOOp criocoba
OIMHMCAaHUs JAaHHBIX B COOTBETCTBUHM C
MPUPOJON TAHHBIX U HEISIMHU
WCCIIeTIOBAHUS







Ha3panue pa3aesa (TeMbl)
(uMcJ10 YacoB)

OcHoBHOE coaepkaHnue

XapakTepucTuKa IesiTeJbHOCTH
odyyaromuxcs

20P

Cayuaiinasi U3BMEHYHBOCTH
(6 1)

Cry4aitHas
U3MEHYUBOCTH
(mpumepsr). YactoTa
3HAYE€HUH B MACCHUBE

JaHHBIX. ['pynnupoBka.

I'ucrorpaMmmsel.
IIpakTuueckass pabota
«Cry4gaitHas
M3MEHUYHUBOCTH»

OcBauBaTh NOHSATHSA: YaCTOTa
3HAYEHUN B MaCCHBEJaHHBIX,
IpYNIIUPOBKA JAHHBIX,
TUCTOTpaMMa.

CTpouTh 1 aHAJIU3UPOBATH
THCTOTPaMMBbI, NOAOUPATH
MOAXOJAIIUHN AT TPYNIIUPOBKH.
OcBauBaTh rpaguyeckue
IIPEICTAaBJICHUs] PA3HbIX BUIOB
Clly4allHOM U3MEHYUBOCTH, B TOM
YHCJIe C IOMOIIBI0 HH(PPOBBIX
pecypcoB, B X01€ MPAKTUIECKON
paboTsl




BBenenue B Teopuio rpagos
(4 )

I'pad, Bepmnna, pedpo.
IIpencraBienue 3agauu
¢ moMouIkio rpada.
Crenenb (BaJIEHTHOCTH)
BepnHbL. Yucio
pE€6ep u cymmapHas
CTeleHb BepIMH. Llens
u uuki. [Iyte B rpade.
IIpencraBiienue o
CBSI3HOCTH Tpada.
O6xox rpada (dinepon
myTh). [IpencraBnenue
00 OpHUEHTHUPOBAHHBIX

rpacdax

OcBauBaTh NOHATHSL: Tpad,
BepuirHa rpada, pedbpo rpada,
CTeleHb (BaJIEHTHOCTh BEPIIUHEI),
1ernb U IHUKIL.

OcBauBaTh NOHATHS: IyTh B rpade,
3lJIepOB NyTh, 00X0J Tpada,
OpUEHTHUPOBAHHBIN rpad.

Pemrath 3a1a4um Ha HOUMCK CYMMBbI
crernieHel BeplIvH Trpada, Ha MTOHUCK
ob0xona rpada, Ha MOKUCK ITyTeH B
OpUEHTHPOBAHHBIX I'padax.
OcBauBaTh COCOOBI TIPECTABICHUS
3aJlad U3 Kypca anreOpbl, FTeOMETPHUH,
TEOPHUHU BEPOSITHOCTEH, APYTHX
MIPEIMETOB ¢ TTOMOIIBI0 TpadoB
(xapTHI,




CXEMBbI, JICKTPUUECKUE LICIIN,
(byHKIIMOHATBHBIE COOTBETCTBHS) Ha
npumepax

20P

BeposiTHOCTB M YacTOTa
CJIy4YaiiHOTro COOBITUSA
(4w

Cray4yallHBIN OIIBIT U
ciydaiftHoe coOBITHE.
BepostHoCTh M
9acToTa COOBITHS.
Poinb
MaJIOBEpPOSITHBIX U
OpPaKTUYIECKHU
JOCTOBEPHBIX
COOBITHIT B TIPUPOIC
U B OOIIecTBe.
Momnera u urpainbHas
KOCTh B TEOPHU
BEPOSITHOCTEM.
IIpakTuueckas
pabora «Yacrora
BBIMIAJICHUS OpJIay

OcBanBaTh NOHATHSA . CIy4ailHbIN OMBIT
U CiIy4aifHO€ COOBITHE, MAJIOBEPOSTHOE
Y IPAKTUYECKH JOCTOBEPHOE COOBITHE.
HN3y4aTh 3HAYUMOCTH MaJOBEPOSITHBIX
COOBITHH B MpUpPOJEe U OOIEeCTBE Ha
BaXKHBIX IpuUMepax (aBapuu,
HecyacTHBIE Cllydau, 3alluTa
MIepCoOHaIbHON HWHGOPMAIINH,
repegada JaHHBIX ).

H3y4yarh posib KJIACCUYECKUX
BEPOSITHOCTHBIX MoJejel (MoHera,
WrpajbHasi KOCTb) B TCOPHUH
BEPOSITHOCTEM.

Haouronath U M3y4aTh 4acToOTy
COOBITHI B IPOCTHIX IKCIIEPUMEHTAX, B
TOM YHCJIE C IOMOIIBIO HH(PPOBBIX
pecypcoB, B X0Jie MPAKTHUYECKOMI




paboThI

O0001eHNe, KOHTPOJIb
(59)

IIpencraBnenue
JIAHHBIX.
OnucarenpHas
CTAaTUCTHKA.
BeposrTHocTh
CIIy9alHOTO COOBITHS

IoBTOPSITH N3yUEeHHOE U BBHICTPAMBATH
CHCTEMY 3HaHUI.

PemaTh 3aga4u Ha Npe/ICTABICHHUE U
OTHCaHHE JAHHBIX C MTOMOIILIO
M3yYEHHBIX XapaKTEPHUCTHK.
O0cyk1aTh NpUMepbI CIITydalHBIX
COOBITHH, MaJTOBEPOSATHBIX U
MIPAaKTUYECKU JOCTOBEPHBIX CIIyUYailHbIX
COOBITHI, UX POJIU B IPUPOJAE U KU3HU
JeJ0BeKa




8 KJIACC

Haspanue pa3aesia (TeMbl)
(uMcsI0 YacoB)

OcHoBHOE coaepkaHnue

XapakTepucTuKa 1esITeJbHOCTH
odyuaromuxcst

0P

IToBTOpeHue Kypca7
KJjacca
(49

IIpencraBnenne
JaHHBIX.
OmnucarenpHas
CTaTHUCTHUKA.
CryqaitHas
M3MEHYHBOCTb.
CpenHue 9uCI0BOTO
Habopa.

Crny4aiiHple COOBITHS.
BepositHocTH 1
YacTOTBHI.
Knaccuueckue
MOJIEITN TEOPUH
BEPOSITHOCTEI:
MOHETa U UTpajibHas
KOCTh

IToBTOPATH U3yYEHHOE U
BBICTPAUBATh CUCTEMY 3HAHHH.
Pemiaths 3amaum Ha mpejsicTaBICHUE
Y OTIMCaHNe TaHHBIX C TOMOIIHIO
M3YUYEHHBIX XapaKTepuCTHK. Pemarh
3aJa4M Ha NIPEICTABICHUE
TPYNIIHPOBAHHBIX JaHHBIX U
OMNUCaHUE CIydYalHOU
W3MEHYUBOCTH.

Pemuartb 3aaum Ha onpejiesieHre
9acTOTHI CITy4ailHBIX COOBITHH,
00CyX)JIeHuE MPUMEPOB CIyYalHBIX
COOBITHI, MAJIOBEPOSITHBIX U
MPAaKTUYECKH JOCTOBEPHBIX
CIIy4YalHBIX COOBITHI, UX POJIU B
ITpupone m KU3HU YeITOBEKA

http://school-
collection.edu.ru/

https://resh.edu.ru/
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OnucarenbHast OrkioHeHUs. OcBanBaTh NOHATHSA: TUCIIEPCU U
cratucruka. PaccenBanue |lucnepcus CTaHJapTHOE OTKJIOHEHHUE,
JaHHBIX YHCII0BOrO Habopa. HCIIO0JIb30BaTh 3TU XapaKTEPUCTUKU
(4 q) CrangapTtHOE JUIST OIIMCaHUsI pacCeUuBaHUA
OTKJIOHCHHUC JaHHBIX.
4YHCJIOBOIO Habopa. BeiaBurate runore3bl 00 OTCYTCTBUU
HI/IaI‘paMMBI WJIM HAJIMYWU CBA3H 110 AUarpaMMam
pacceuBaHus paccenBaHUs.
CTpouTh 1MarpaMmbl pacCeUBAHUS
10 UMEIOIINMCs TaHHBIM, B TOM
qHCIIe C MOMOINBIO KOMIIBIOTEPA
Muosxecrsa(4 4) MHoOXk€eCTBO, OcBauBaTh NOHATHA: MHOXECTBO,
ITOAMHOXECTBO. 2JIEMEHT MHOKECTBA, IIOJIMHOKECTBO.
Omnepauuu Hax BBINOIHATH ONepanuu Hal
MHOJKECTBAMH: MHOXECTBaMU: 00bEIUHEHHUE,
oObenuHeHue, rnepeceyeHue, JOMOITHEHHUE.
nepeceycHue, Hcnosb30BaTh CBOMCTBA:
JIOTIOJTHEHHUE. MIEPEMECTUTENBHOE, COUETATENBHOE,

CBolicTBa onepauuii
HAJT MHOKECTBAMMU:

pacupeenuTeabHOE, BKIIOUEHHUS.
HUcnonb3oBarh rpaduueckoe
Mpe/ICTAaBICHUE MHOXKECTB MPHU




IIepEeMEeCTUTEIbHOE,
coueTaTesibHOE,
pacnpenenuTeNbHoe,
BKIIFOYCHU .
I'papuueckoe
IpeCcTaBlIeHUE
MHO>XECTB

OINMCAaHUM peaJIbHbIX [IPOLIECCOB U
SIBJICHUW, [IpU PELICHUM 3aja4d U3
NpYyTUX Yy4eOHBIX IIPEIMETOB U
KypCOB




BeposiTHOCTB ci1y4yaiiHOTO
co0bITHS

(6 w)

OneMeHTapHbIe
COOBITHS.
Cryuaiinpie
COOBITHS.
buraronpusrcTByromny
1€ dJIEMEHTapHbIC
COOBITHS.
BepostHocTu
CcOOBITHH. OTBITHI C
PaBHOBO3MOXHBIMHU
SJIEMEHTapHBIMHA
COOBITUSIMHU.
CrygaiiHbIii BBIOOD.
IIpakTudeckas
paboTa «OTBITHI C
PaBHOBO3MOXXHBIMU
SIIEMEHTapHBIMHA
COOBITHSIMI

OcBauBaTh NOHSITUS . DJIEMEHTAPHOE
coOBITHE, CTydailHOe COOBITHE KaK
COBOKYITHOCTH OJ1aronpusTCTBYIOLINX
3JIEMEHTapHBIX COOBITHH,
PaBHOBO3MOYKHBIE 3JIEMEHTapHBIE
COOBITHS.

PemiaTh 3a1aun Ha BEIYHUCIICHUE
BEPOSITHOCTEH COOBITHH 1O
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI
CIIy4alHOTO OIIbITA.

PemiaTs 3a1a4uM Ha BHIYHCIICHUE
BEPOSTHOCTEH COOBITHI B OMBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITUSAMH, B TOM YHCJIE C TIOMOTIHIO
KOMIIBIOTEPA.

IIpoBOAUTH M U3Y4YATh ONBITHI C
PaBHOBO3MOXHBIMH dJIE€MEHTApPHBIMHU
COOBITUAMH (C UCTIOTb30BAHUEM MOHET,
UTPaTbHBIX KOCTEH, IPYTUX MOJCICH)
B XO/JI€ MMPaKTHUYECKOU pabOThI




Beenenue B Teopuio rpagos
(4 1)

Jepeso. CoiicTBa
Jiepena:
€INHCTBEHHOCTH
myTH,
CyIllleCTBOBaHUE
BUCSIYEN BEPIIUHBI,
CBSI3b MEXKLY
9HCIOM BEPIIUH U
q9UCIIOM pedep.
IIpaBuiio
YMHOKEHUS

OcBauBaTh NOHSTHSL: IEPEBO KaK rpad
0e3 [uKIIa, BUCsSYas BEpIIMHA (JTUCT),
BETBb JEpPEBA, IyTh BIAEPEBE, NTUAMETP
Jepena.

HN3y4yars cBoiicTBa nepesa:
CYULIECTBOBAHUE BUCSIYEN BEPIUINHBI,
CANHCTBCHHOCTD ITYTU MEXAY ABYMS
BEpIIHNHaAMM, CBA3b MCKAY YNCIOM
BEPIIUH U YHUCTIOM pEOeED.

Pemiars 3a1a4M Ha MOWUCK U
epevrcieHre NyTeu B Jepese,
onpezeseHre Yucia BepIIuH WiIn
p&b6ep B nepeBe, 00X0a OMHAPHOTO
JiepeBa, B TOM YHCJE C MPUMEHEHHUEM
MMpaBuiia YMHOXXEHUS




Cayuaiinbie coObITHS
8 1)

IIporuBomnonoxHoe
coObITHE.

Huarpamma Diinepa.

OObeaUHEHHE U
rnepeceyeHue
COOBITHH.
HecoBmecTHbIe

cobwITHsA. DOpMmyTTa

CII0KEHUS
BEPOATHOCTEM.
IIpaBuio
YMHOXEHHUS
BEPOSATHOCTEH.
VYcaosHas
BEPOSATHOCTD.
HezaBucumere
COOBITHSI.
IlpencraBnenue
CIIy4ailHOTO
SKCIIEpUMEHTA B

OcBanBaTh NOHATHSI: B3aUMHO
MIPOTHBOIIOJIOKHBIE COOBITHUS, OTIEPAIHU
HaJl COOBITHSIMH, O0OBETUHEHHE U
nepeceyeHue coObITUH, TuarpaMma
Diinepa (Diinepa—BenHa), COBMECTHBIE

Y HECOBMECTHBIE COOBITHSI.

H3y4aTh TeopeMbl 0 BEPOSITHOCTH
00BEIMHEHUS ABYX COOBITHH ((POPMYIIBI
CIIOKEHHST BEPOSATHOCTEH ).

Pemiats 3aja4u, B TOM YHCIIE TEKCTOBEIC
3a71a4y Ha OTIpe/IeICHUE BEPOSTHOCTEH
00BeTUHEHHS U TIEPECCUCHUS COOBITHH C
HOMOIIIBIO YMCIIOBOU MPSIMOUN, AuarpamMmm
Oinepa, GOPMYITBI CIOXKESHU ST
BEPOSITHOCTEM.

OcBanBaTh NOHATHS . TTPABUIIO
YMHOXEHHUS BEPOSTHOCTEH, yCIOBHAS
BEPOSATHOCTH, HE3aBUCHUMBIE COOBITHS
JIEpeBO CIy4alfHOTO OMBITA.

H3yuaTh cBoiicTBa (Onpe/eneHus)




BHU/IC icpeBa

HE3aBUCUMBIX COOBITHI.
PemiaTh 3a1aun Ha onpeneicHue u
HUCHOJIB30BAHUE HE3aBUCUMBIX COOBITHH.




PemaTh 3a1a4u Ha OUCK
BepOHTHOCTeﬁ, B TOM 4YHCJIC YCIIOBHBIX,
C UCIIOJIb30BAHHUEM JIepeBa CIy4aifHOTro
OIIbITa

O0001eHU e, KOHTPOJIb
(44)

IIpencraBnenune
JAHHBIX.
OnucarenpHAas
cratuctuka. ['padm.
BepositHOCTB
Cly4dalHOTr O
COOBITHS. DIEMECHTBI
KOMOWHATOPUKH

IToBTOPSATH U3yUEHHOE U
BBICTPAUBATHh CUCTEMY

3HAHUU.

PemiaTs 3aga4ym Ha NpeCTaBICHUE U
ONHMCAaHHUE JAHHBIX C MOMOIIBIO
N3y4YECHHBIX XapaKTepUCTHK. PemiaTe
3aJa4u ¢ IpuMeHeHueM rpados.
Pemiats 3aga4um Ha HaXOXKJIEHHUE
BEPOSITHOCTU CIyYaWHOI'O COOBITHS IIO
BEPOATHOCTAM DJIEMEHTAPHBIX
COOBITHI, B TOM YHUCJIE€ B OIBITAX C
PaBHOBO3MOYHBIMH DJI€MEHTApHBIMHU
COOBITHUAMH.

PemiaTts 3a5aum Ha HAXOXK/IEHHUE
BEPOSITHOCTEH OObEAUHEHUS U
repeceyeHus COObITHM, B TOM YHCIIE




HC3aBUCHMBIX, C UCITIOJIB30BAHHUEM
rpauueckux mpeAcTaBjICHUN U IepeBa
CJIy4alHOrO OIIbITa.

Pemiats 3a1auu Ha TIepeyYHUCIICHNE
KOMOWHaNui (4uciia mepecTaHoBOK,
qiCciia COYETAaHUN ), HA HAXOXKICHUE
BEPOSITHOCTEH COOBITHIA C
MpUMEHEHHEM KOMOWMHATOPHUKH, B TOM
quCIIe C UCITOJIb30BAHUEM
TpeyrojabHuka ITackamns




9 KJIACC

Haspanue pa3aesia (TeMbl)

20P

(4mcIro yacoB) OcHoBHoOE XapakTepucTuKa 1esTeJIbHOCTH
cojiep:KaHue 00yJarouIuXCcs
IToBTOpEHME KypCca IIpencrasnenne IToBTOPATHL N3YyYEHHOE U m‘m
8 kJacca JTAHHBIX. BBICTPAMBATEL CHCTEMY collection.edu.ru/
44 OnmucarenpHas 3HAHUM.
@ CTaTHCTHKA. PemaTh 3a1a4uM Ha MpeCTaBICHUE U https://resh.edu.ru/
Omepanuu Haxg OITMCAaHHWE JaHHBIX.
COOBITHSIMH. Pemarn 3a1auM Ha HaXOXKICHHUE
HezaBucumocts BEPOSITHOCTEH OOBCAUHECHUS U
COOBITHH repecedYeHnust COOBITUH, B TOM YHCIIE

HE3aBUCHMBIX, C UCIIOJIb30BAaHUEM
rpauueckux mpeAcTaBjICHUN U fepeBa
CIIy4YaliHOI'O ONbITA.

PemaTh 3aga4m Ha niepeynciieHUE
KoMOMHaINui (4ucia mepecTaHoOBoOK,
Yyyclla COYeTaHUN), Ha HaAXOXKICHUE
BEPOATHOCTEH COOBITHIA C

MIPUMEHEHHEM KOMOWHATOPUKH, B TOM



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

4uCJle ¢ UCIIOIb30BAHUEM
TpeyroyibHuKa [lackais

JIeMEeHThI

KOMOUHATOPUKH
(4 w)

Kombunatopuoe
IpaBUIIO
YMHOKCHHSI.
IlepecTanoBKH.
dakropuail.
CoueTaHusT U YUCIIO
COUYETaHUM.
TpeyronbHuk
ITackans.
IIpakTuueckas
pabora
«Bpruucienue
BEPOSITHOCTEN C
HUCTIOIb30BaHUEM
KOMOWHATOPHBIX
pyHKIINI
AIIEKTPOHHBIX
TaOIUID

OcBauBaTh NMOHSITHUSI. KOMOWHATOPHOE
[TpaBWJIO YMHOXKEHHUSI, YHOPSAOUYCHHAsI
mnapa, Tpoiika o0bEKTOB,
rnepecTaHoBka, (pakTopHan 4ucia,
codeTaHMue, YUCJIO COYCTaHUM,
TpeyrojabHUK [lackans.

PemaTh 3a1a4ym Ha mepedncieHue
YHOPSIIOUYCHHBIX Tap, TPOeK,
TepeYnCciIeHNe TePECTaHOBOK U
COYETaHHUU DIIEMEHTOB Pa3IMIHBIX
MHO>ECTB.

Pemath 3a1a4yu Ha IpUMEHEHUE YHCIA
Coueranuii B anredpe (cokpaménHoe
yMHOXXeHHne, OnHOM HbroToHa).
Pemats, npuMeHsia KOMOWHATOPUKY,
3a7a4y Ha BBIYHUCIICHUE BEPOSITHOCTEN,
B TOM YHCJI€ C TOMOIIBFO

SJICKTPOHHBIX Ta6J'II/IL[ B XO0J1€

http://school-
collection.edu.ru/

https://resh.edu.ru/
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[IpakTruueckoi paboThI

FeOMeTpI/l‘leCKaH
BEPOSAATHOCTD

(4 w)

I'eomerpuueckas
BEPOSITHOCTb.
Cray4daliHbIH BBIOOD
TOYKHU U3 PUTYPBHI
Ha IJIOCKOCTH, U3
OTpe3Ka, U3 JIyTu
OKPY>XHOCTH

OcBauBaTh NOHATHE T€OMETPUUECKON
BeposiTHOCTH. PemiaTe 3a1a4m Ha
HAXOXJEHUE BEPOSITHOCTEN B OIIBITAX,
MPEeJICTABUMBIX KaK BHIOOp TOUEK H3
MHOTOYTI'OJIbHUKA, Kpyra, OTpe3Ka WiIn
JIyTH OKPYXKHOCTH, YACJIOBOI'O
MPOMEKYTKA

http://school-
collection.edu.ru/

https://resh.edu.ru/
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Hcnbitanust Bepuynm (6

)

HcnpiTanue. Ycnex
u Heynaya. Cepus
UCHBITAaHUHN 10
MIEepPBOTO yCIiexa.
Hcneiranus
bepnymu.
BepositHocTH
COOBITHH B cEpUU
UCTOBITAHUM
bepnynnu.
ITpakTuueckas
paGora
«HcnplTanus
bepnymnnm»

OcBanBaTh NOHATHS: UCTIBITAHUE,
SJIeMEHTapHOEe COOBITHE B UCIIBITAHUHT
(ycnex u Heyaua), cepusi UCTIIBITaHUI,
HaCTyIUIEHUE MIEPBOTro ycrexa
(Heynaum), cepus UCTIBITAHUHN
bepnyiuin.

Pemiath 3agaum Ha HAXOXKICHHUE
BEPOSATHOCTEH COOBITHI B CEpUH
WCTIBITAHUH 10 IEPBOTO ycliexa, B TOM
YHCIe ¢ IpUMEHEeHHEM (HopMyITbI
CYMMBI TEOMETPHYIECKOMN NMPOTPECCHUH.
PemiaTts 3aga4m Ha HaXOXKJICHUE
BEPOSTHOCTEH 2IICMEHTAPHBIX COOBITHI
B cepuM UcnbpITaHu bepHysuiu, Ha
HaXO0JEHHE BEPOATHOCTH
OIpPEAEIEHHOTO YUCIIa YCIIEXOB B CEPUH
ucnbeiTanuii bepnymnu. U3yyarts B
X0/1e IPaKTH4YecKoi padoThl, B TOM
YHCJIE C

MOMOIIBIO HU(PPOBBIX PECYPCOB,
CBOICTBA BEPOSITHOCTHU B CEpUU




ucnelTanui bepnynnu

Cuayuaiinas BenunHa (6

)

Crnyuaitnas
BCJIMYHWHA U
pacnpeneieHue
BEPOSITHOCTEM.
MaremaTtnueckoe
OXXHUIAHUE U
TUCTICPCHUS
ciydalHOU
BEJIUYUHBI.
IIpumepnl
MAaTEMaTHYECKOTO
OXKHUJIaHUS KaK
TEOPETUYECKOIO
CpEHEro 3HauyeHUs
BEJIUYUHBI.

ITonsTHe o 3akoHe
OOJBIINX YHUCEI.
HN3mepenue
BEPOSITHOCTEH C
IIOMOIIBIO YacTOT.

OcBouTH MOHATHA: ClTydaliHas
BEJIMYMHA, 3HAYECHUE CIIy4dallHOM
BEJIMYUHBI, pacrpejielieHue
BEPOSITHOCTEH.

HN3yuaTh M 00CyKaAaTh NPUMEPHI
JUCKPETHBIX U HEIIPEPBIBHBIX
CIIy4YalHBIX BEJIMYUH (POCT, BEC
4eJI0BeKa, YMCICHHOCTh HaCeJICHUs,
JApYTUe U3MEHYUBbIC BEJIUYUHBI,
paccMaTpHBaBIIHECS B Kypce
CTAaTUCTHUKH ), MOJEJIbHBIX CIIy4alHbIX
BEJIMYNH, CBS3aHHBIX CO CIIy4alHBIMU
omeITaMu (OpocaHe MOHETHI,
UTPaJIbHOU KOCTH, CO CIIy4YalHBbIM
BBIOOPOM H T. II.).

OcBauBaTh MOHSITHS: MATEMAaTHIECKOE
OKHJAHUE CIy4aiiHOM BEIIMYUHBI KaK
TEOPETHUYECKOE CpeHEe 3HAUCHUE,
JUCIIEpPCHsl CIIy4alHOM BEIMYMHBI KaK
aHaJIor AMCIIEPCUM YHCIIOBOrO Habopa.

http://school-
collection.edu.ru/

https://resh.edu.ru/
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IIpumeHneHue 3akoHa
OOJIBIITHUX YHCET

PemiaTth 3a5a4uM Ha BBIYHCIICHUE
MaTeMaTU4YeCKOT0 OKHUIAHUSI U
IMCIIEPCUU JUCKPETHOM CllydyallHOMU
BCJIIMYHWHBI 110 3a/ITaHHOMY
pacrpenesieHHIo, B TOM YHUCiIe 3a/1a4,
CBsA3aHHBIX CO CTpaxOBaHUEM U
JTOTEpEeSIMH.

3HAKOMHUTBLCHA C MATEMAaTHIECKUM
OKUJAaHUEM U JUCHEPCUEN HEKOTOPBIX
pacnpejieieHui, B TOM 4YUCJie
pacripeJieJieHdus] cly4ailHOW BEJIMYUHBI
«UHUCJIO yCTIEXOB» B CEPUH UCTBITAHUUN
bepaynnn. M3y4daTh YacToTy COOBITHS
B IMTOBTOPSFOIIAXCSI CIIyYaWHBIX OIBITaX
KaK CIIy4alHYIO BEJIHYHHY.
3HAKOMHUTBCHA C 3aKOHOM OOJIBITHX
qncen (B popme beprymnn): pu
OOJBIIIOM YHCIIE OTMBITOB YacTOTa
CcOOBITHSA OJIM3Ka K €ro BEePOSTHOCTH.
PemaTts 3a1a4un Ha U3MEpeHHUE
BEPOSTHOCTEH C MTOMOIIBIO YaCTOT.




O0cy:kI1aTh poJIb 3aKOHA OOJBIINX YHCEI
B 00OCHOBaHHHM YaCTOTHOT'O METOAa
U3MEPEHUS BEPOSTHOCTEM.

OO0CYKIaTh 3aKOH OOJIBIITNX YHUCEIT KaK
[IPOSIBJIEHUE CTATUCTUYECKOU
YCTOMYUBOCTH B U3MEHYHUBBIX
SIBJICHUSIX, POJIb 3aKOHA OOJBIIUX YHCEI
B IPUPOJIC U B )KU3HU YEJIIOBEKA

O6o0menne, KOHTPOJb (10

)

IIpencraBienue
JaHHBIX.
OnucarenpHas
CTaTHUCTHKA.
BeposaTHocTh
CIIy4alHOr o
COOBITHSI.
DJ1eMEeHTBI

KOMOWHATOPHUKH.
Cryuaiinbie
BEJIMYUHBI U
pacrpeereHus

IloBTOpPSITH U3YUCHHOC U BBICTPAUBATH
cCUCTEMY
3HAHHUH.

Pemiath 3amaum Ha npeacTaBjJICHUC U
OIMUCaHUC JaHHbIX.

Pemats 3a1a4um Ha HAXOXKJIEHHUE
BEPOSTHOCTEH COOBITHI, B TOM YHCJIC B
OIBITaX C PABHOBO3MOXXHBIMU
SIIEMEHTAPHBIMHA COOBITHUSIMH,
BEPOSATHOCTEH 00beAUHEHUS U
repecedeHus COOBITHM, BEIYUCIATH
BEPOSATHOCTH B OITBITAX C CEPUAMHA
CJIy4allHbIX MCHBITAHUU

http://school-
collection.edu.ru/

https://resh.edu.ru/
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[NTAHMPOBAHME U3YUYEHMA YUEBHOI'O KYPCA

BeposiTHOCTB H cTaTHCcTHKA. 7 KJIacc (34 1)

KprI/lgOM BBIJACJICHBI TCMBbI, IPCAHA3HAUYCHHBIC 111 O3HAKOMUTCIIBHOTO U3YYCHH. Onu He BKIIIOYAIOTCS B UTOTOBBIH KOHTPOJIb, MOT'YT OBITH

HCKJIFOYEHBI U3 MEPOIIPUATUI IPOMEKYTOYHOTO KOHTPOJIS

YHCIIOBOTO Habopa

apI/I(I)MeTI/I‘-ICCKOe. MeauaHa 4uCIIOBOTO

Ne Tema KoumuectBo I XapakTepuCTHKA /1esITeJIbHOCTH
TEeMBI 4acoB PEAMETHOE Coxepkanme 00y4yaomuxcs
I'naBa 1. IIpencraBiieHue qaHHBIX (7 4)

1 Ta0au1sl. 2 [IpencraBneHune TaHHBIX B TAOJIUIIAX. OcBauBaThb Croco0ObI NPEICTABICHUS
YnopsiiounBaHue TaHHBIX H [IpakTHveckre BEIYUCICHUS 110 TAOJIUIHBIM CTATHCTHYECKUX JAHHBIX M YUCIIOBBIX
MOWCK WH(POPMAIIHH. TaHHBIM. V3BIIeUCHHE U MHTEPITPETALINS MaCCHBOB C IIOMOIIBIO TaOJIHUI] 1

2 | Iloacuérel U BEIUKCIICHUS B 1 TaOMMYHBIX TAHHBIX. JUarpamMM C UCIOJIb30BaHUEM
Tabnunax [TpaxkTuueckas pabota «Tabaub». AKTyaJIbHBIX U BaXHBIX JaHHBIX

3 | CtonOuKOBbIE TUArPaMMBI. 2 ['padmueckoe npencraBieHue TaHHBIX B BUAE | (Iemorpaduueckue JaHHBIE,

KpyroBsie quarpammei. KPYT'OBBIX, CTOJIOMKOBBIX (CTOI0YATHIX) MIPOM3BOJICTBO MIPOMBIIIICHHON U
4 | Bospacmmno-nonoswvie 1 nuarpamm. UteHue 1 mocTpoeHHUE Juarpamm. CEJIbCKOXO03SUCTBEHHOU MPOAYKIUH,
ouazpammol [Tpumeps! feMorpapuuecKux IuarpaMm. 0O01IeCTBEHHBIE U IPUPOIHBIC SIBICHUSA).
[TpakTrueckas padota «/{uarpaMMbi» H3yuatb MeToabl paboTHI C
TaOIMYHBIMU U TpahUIESCKUMHU
MPEJICTABICHUSIMH JTAHHBIX C IOMOIIBIO
U(POBBIX PECYPCOB B XOJI€
MPAKTHYECKUX paboT
IToBTOpEHUE 1 1 Temur 81—4  http://school- collection.edu.ru/ KonTposnupoBarh 1 011eHUBaTh CBOIO
MIPOMEKYTOYHBIN KOHTPOJIb. paboTy, CTaBUTH LIEJIH Ha CIETYIOUTUI
KouTtposnpaast padorta Ne 1 https://resh.edu.ru/ sTarn 00yJeHusI
I'naBa 2. OnucarejbHas ctaTuctuka (6 )
5 | Cpennee apudmernueckoe 1 UYucnossle Habopbl. CpenHee OcBauBaTh NOHATHSA: YHCIOBOI HAbOD,

Mepa [EeHTPaJTbHOU TeHACHIINH (Mepa
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Menuana 4ucIoBoro Habopa

Habopa. Y CTOMYMBOCTh MEIUAHBI.

[IpakTuueckas pabota «CpeaHue 3HaYCHUS Y.

LIEHTPa), B TOM YHUCJIE CpeHEE
apu@meTnyecKoe, MeIMaHa.

7 | HauGomnbIiee 1 HAMMEHBIIIEE
spatenme. Pasmax HauGomnpIiiee 1 HauMeHbIIIeE 3HAYCHHSI OnuchbIBaTh CTATUCTUYCCKHUE TAHHBIC C
8 o6 yucioBoro Habopa. Pazmax MTOMOIIIBIO CPETHETO apU(PMETHICCKOTO H
O3HAYeHUs 8 CMAMUCTNUKE.
. Menuagsel. Pemars 3amaun.
Ceoticmea cpedneco N
N3yuaTh CBOICTBA CPEIHUX, B TOM
apugmemuuecko2o
YHCJIe C IIOMOIIBI0 IU(PPOBBIX PECYPCOB,
B XO/I€ MPAKTUYECKUX padoT.
OcBauBaTh MOHATHSI: HANOOJIBIIICE U
HaUMEHBIIIee 3HAYCHUS YNCIIOBOTO
MaccHBa, pa3Max.
PemaTth 3axaumn Ha BEIOOp crioco0a
OTIMCAHUS JJAHHBIX B COOTBETCTBUU C
MPUPOJION TaHHBIX U LIETIMU
HCCIIETOBaHUS
[ToBTOpEeHUE M Tembr 85—8 KoHTponmpoBaTh 1 O1IEHUBATh CBOIO
MIPOMEXYTOYHBINA KOHTPOJIb. http://school- collection.edu.ru/ paboTy, CTABUTH LIEJIM HA CICTYIOIINI
KonTtponbHas padota Ne 2 sTan oOydeHus
https://resh.edu.ru/
I'aaBa 3. CayvaiiHasi H3MeHYHBOCTD (7 4)
9 | Ilpumepsl cryqdaiftHOM CrnydaifHasi ©3MEHYUBOCTD (ITPUMEPHI). OcBauBaThb NOHATHS: YaCTOTA
M3MEHUYUBOCTH. YacroTa 3HaUEHU B MACCHBE JIAHHBIX. 3HaYEHUI B MacCcHUBE JaHHBIX,
TouHOCTB U TOTPENTHOCTH I'pynnupoBka. ['mcrorpammei. IPYNIUPOBKA JAHHBIX, THCTOTpaMMa.
U3MepeHui [IpakTuueckas pabora «Cnydaiinas CTpouTthb 1 aHAJIM3UPOBATH
10 | TennmeHuuu U cydaifHbIE U3MEHUYUBOCTD) TUCTOTPaMMBbI, MOAOMPATDH TOIXOASIIUN
OTKJIOHEHUS Iar rpyniupoBKY.
11 | YacToThl 3HaUCHUH B MacCHBe OcBauBathb rpaduueckue
JTAHHBIX. MIPEJICTaBICHUSI PA3HBIX BUIOB
Ces3b medncoy yacmomamu u CIIy4allHON M3MEHYMBOCTH, B TOM YHCIIE
CpeOHUM apugmemudeckum C TIOMOTIBIO IIU(PPOBBIX PECYPCOB, B X0OJI€
12 prrIHI/IpOBKa MAHHBIX U HpaKTquCKOﬁ pa60TBI

rucrorpaMmmel. Beibopka. Poct
YeJI0BEKa
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13

Cmamucmuyueckas
ycmo[mueocmb U OyeHka c
NnOMOUbIO 6bl60pl<u

[ToBTOpEHUE N
MIPOMEKYTOYHBI KOHTPOJIb.
KonTtposnsHast padora Ne 3

Temsr §89—13
http://school- collection.edu.ru/

https://resh.edu.ru/

KoHTposmmpoBaTe 1 OLIECHUBATH CBOIO
paboTy, CTaBUTH LIEIH Ha CJIETYIOUIUN
sTan oOydeHus

I'naBa 4. Beenenue B Teopuio rpagos (3 u)

14 | I'padsl. Bepmunsl u pédpa I'pad, Bepuuna, pedpo. Ilpencrasnenue OcBauBaTh NOHATHS: Tpad, BeplInHa
rpada. CTeneHp BepPIINHBL. 3a/1a4u ¢ momoIpio rpada. CreneHn rpada, pedpo rpada, CTenieHb
15 | Ilyru B rpade. CBsizubli rpad. (BaJI€EHTHOCTH) BEPIIIHHEI. (BaJICHTHOCTH BEPIIMHBI), IIETIh U ITUKII.
16 | 3a0aua o Kenuechepecru: Uucno pébep u cymmapHas CTENeHb BEPILIUH. QCBaHBaTb NOHSAITHS: TTyTh B rpade,
MoCax, Hii1epossl nymu u [enb u nuki. [Tyt B rpade. Hpe,I[STaBJ'IeHI/Ie 0 | DHJIEPOB MYTh, 06)50z[ rpada,
Sli1epOsHL 2pachy cBsi3HOCTH Tpada. O6xo rpada (siinepon OPHEHTHPOBAHHBIN Tpad.
nyth). [IpencraBnenue o0 opueHTHpoBaHHBIX | PemiaThb 3aga4m Ha MOMCK CyMMBI
rpadax cTerneHel BepuinH rpada, Ha TOUCK
00xoxa rpada, Ha TIOWCK IMyTeH B
OPUEHTUPOBAHHBIX Tpadax.
OcBauBaTh €c10CO0OBI ITPEACTABICHUS
3aJa4 U3 Kypca ajareOpbl, TeOMEeTpuH,
TEOPUU BEPOSITHOCTEH, APYTrUX
MPEIMETOB C MOMOIIBIO rpadoB (KapThl,
CXEMBI, DJIEKTPUUECKUE 1eIH,
(GyHKIHOHATIbHBIE COOTBETCTBUS) HA
npuMepax
I'naBa 5. Jloruka (4 1)
17 | YTBepxaeHus u HcTuHHOCTD U TO’KHOCTH BBICKA3bIBAHUSI. OnepupoBaTh MOHATUAMU:
BbICKa3bIBaHUsA. OTpuLiaHue CrnosxHbI€ U TPOCTHIE BHICKA3bIBAHUSI. BBICKa3bIBaHUE, HICTUHHOCTD U JIOKHOCTD
18 | YcrnoBHBIE YyTBEPKACHUS YcnoBHbIE BBICKA3bIBaHUS (MMIUTHKAIIH). BBICKA3bIBaHUS, CIIOKHBIE U TTPOCTHIE
Omnpenenenue. YTBepKIeHUS. AKCHOMBI U BBICKA3bIBaHUS, OTPHUIIAHHE
19 | OGpaTHble 1 paBHOCUIIbHBIE

yTBepkaeHus. [lpuzHaku u
cBoiictBa. HeoOxoaumble u

TeopeMsl. JlokazaTrenbcTBo. JloKa3aTenbCTBO OT
npoTUBHOTO. Teopema, oOpaTHast JAHHOM.

BBICKA3bIBAHUH, YCIOBHBIE
BbICKa3bIBaHUS (MMIUTUKALINH).
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AOCTAaTOYHBIC YCIIOBUA

[Ipumep u KOHTpHIpHUMED.

CTpOI/ITb BBICKAa3bIBaHHA, OTPHULIAHWA

20 | Ilpomusononosctoie 1 BBICKa3bIBAHUH, IIETIOYKU
VMBEepAHCOEHUSL. YMO3aK/II04YEeHUN Ha OCHOBE
Lokazamenvcmeo om WCIIOJIb30BAHUS MPABUII JIOTUKH.
NPOMUBHO2O. OnepupoBaThb NOHSATUIMU:
ompeesieHne, akcuoma, Teopema,
JI0Ka3aTeNbCTBO;
IIpuBOAMTH TPUMEPHI U KOHTPIIPUMEPHI
JUTSI TIOITBEPIKIICHUSI CBOUX
BBICKA3bIBAHUI.
I'naBa 6. CiryuyaiiHble ONBITHI U CiIy4Yaiinbie coObITHS (3 )
21 | [Ipumepsl CiTy4aiiHBIX OTIBITOB 1 CiyyaliHblii OTIBIT M CITy4aifHOE COOBITHE. OcBauBaTh NOHATHSA: CITYYalHBIN ONBIT
Y CITy4alHBIX COOBITHIA. BepostHocTs 1 yactota coobiTus. PoJib U CIy4aiiHOE COOBITHE, MAJIOBEPOSITHOE U
BeposiTHOCTH 1 4acTOTHI MaJIOBEPOSITHBIX U MPAKTUYECKHU TOCTOBEPHBIX | MPAKTUUYECKH IOCTOBEPHOE COOBITHE.
COOBITHI COOBITHH B IPUPO/JIE U B OOIIIECTBE. N3yuyaTh 3HAYMMOCTH MAJIOBEPOSITHBIX
22 | MoHeTa 1 urpajibHast KOCTh B 1 MoHerta u urpanbHasi KOCTb B TEOPUU COOBITHI B IPUPO/IE U OOIIECTBE HA
Teopun BepostHocTel. Kak u BEpPOSTHOCTEM. BaYKHBIX IpUMeEpax (aBapuu, HECUACTHbBIC
3a4eM y3HaTh BEPOSITHOCTh [TpakTuueckas pabota «HacToTa BbIaACHUS ClIy4au, 3aluTa MepCOHAIBLHOM
COOBITHSA opJia» uH(popMaluu, epeaada JaHHBIX).
23 | BeposTHOCTHAs 3amuTa 1 H3yuyaTh pojb KIaCCHYECKUX
nH(pOpMaIUK OT OIITMOOK BEPOSITHOCTHBIX MOJIeJiel (MOHeTa,
urpajgbHasi KOCTb) B TEOPHH
BEPOSITHOCTEHA.
Ha0awoaaTh U M3y4aTh 4acToTy
COOBITHI1 B IPOCTHIX IKCIIEPUMEHTAX, B
TOM YHCJIE ¢ TOMOIIBIO IIU(PPOBBIX
pPECYPCOB, B X0OJI€ MPAKTUIECKON pabOThHI
Hrorosoe noBTopeHne U KOHTPOJIb (4 1)
HroroBoe nmoBropeHue u 3 [IpencraBnenne nanubix. OnucarenpHas IMoBTOpPATH U3yYCHHOE U BHICTPANBAThH

00001IEeHneE.

CTaTUCTHKA. BEposATHOCTh CITy4aliHOTO
COOBITUS

CUCTEMY 3HAHU.
PemaTe 3a5a4M Ha NpeICTaBICHUE U




OTIMCaHKE JAHHBIX C TOMOIIBIO
M3yYCHHBIX XapaKTEPUCTHUK.
O0cy:kaaTh NpUMepBbI CITy4aiHbIX
COOBITHI1, MaJIOBEPOSTHBIX U
NPaKTUYECKH JOCTOBEPHBIX CIIyJaHBIX
COOBITHH, X POJIH B IPUPOJIC U KUZHU
YeJ0BeKa

Wtorosast KoHTpoJIbHAs paboTa

[ToBTOpeHue u 00001IeHNe OCHOBHBIX TTOHSATHI
1 METOJIOB Kypca 7 Kiacca

KoHTpommpoBaTe 1 OLIECHUBAThH CBOIO
paboTy, CTaBUTH LIEIH Ha CJIETYIOUIUI
sTan oOydeHus

BeposiTHOCTB M cTaTHcTHKA. 8 Kiacc (34 4)

KoauvecrBo XapakTepucTHKA AeATeJIbHOCTH
Tema IIpeamMeTHoe comep:kaHue P P
4acoB 00y4aroumuxcs
IloBTOpenue kypca 7 kiaacca (3 4)
[ToBTOpEHUE MO TEMaM 3 [IpencraBnenue qanubX. OnucaTenbHas IloBTOPATH U3yYEHHOE U BHICTPANBATh

«IIpencraBneHue JaHHBIXY,
«OnucarenbHas CTaTUCTUKAY,
«Cny4aiiHasi ”3BMEHUHUBOCTD,
«BBenenue B Teoputo rpadoy,
«Jlorukay», «Ciy4aiiHble OTIBITHI
U Clly4yaiiHble cOOBITUS

cratuctuka. CiydyaiiHasi U3BMEHYUBOCTb.
Cpennue yncioBoro Hadopa.

Crnyuaiiablie coObITHA. BeposTHOCTH 1
yacToThl. Kitaccuueckue Moienu Teopuu
BEPOSITHOCTEH: MOHETA U UTPaJIbHAs KOCTh

CHUCTEMY 3HaHMI.

Pemate 3a5a4u Ha IpEICTABJICHUE U
OIIMCAHHE JaHHBIX C IOMOUIBIO
W3YYEHHBIX XapaKTEPUCTHUK.

Pemathb 3a1a4m Ha [IpeICTaBICHUE
IPYNIIMPOBAHHBIX IaHHBIX U OIIMCAHUE
Cly4ailHOM M3MEHYHUBOCTHU.

Pemath 3axa4un Ha onpeesieHue
YaCTOThI CIy4alfHBIX COOBITHH,
o0cyx1eHue MPUMEPOB CITydaiHbIX
COOBITUH, MATIOBEPOSITHBIX
IIPAKTUYECKH JOCTOBEPHBIX CIIY4alHBIX
COOBITUH, UX POJH B IPUPOJE U KUZHU
4esoBeKa




I'naBa 7. MuosxectBa (5 u)

24 | MHOXeCTBO, ITOJIMHOKECTBO, 1 MHoecTBO, MOAMHOXeCTBO. Oniepanuy Hal OcBauBaTh MOHATHS: MHOXXECTBO,
MIPUMEPBI MHOKECTB MHOKECTBAMHU: O00bCIMHEHUE, TIEPEeCECUCHHE, AJIEMEHT MHOKECTBA, IO IMHOKECTBO.

25 | Onepanuu HaJ MHOKECTBAMH. 2 JIOIIOJTHEHHE. BorinoHATHL onepanuu Haj
Juarpammsl Diinepa CpoiicTBa ornepanuii HaJ MHOKECTBaMU: MHO>KECTBAMU: 00BEUHEHHE,

26 | MHOecTBa peleHMA 1 MePEMECTUTEHHOE, COUETATEIILHOE, nepeceveHue, TOMOJTHECHUE.
HEPaBEHCTB M CUCTEM pacrnpeaenuTeabHOe, BKIIOUCHHUS. Hcnoan3oBaTh CBOICTBA:

27 | IIpaBHIIO YMHOKEHHS 1 I'paduueckoe npeacraBieHuE MHOKECTB MePEMECTUTENHHOE, COUETATEIIBHOE,

pacnpenenuTeIbHOe, BKIIOUCHHUS.
Hcnoan3oBarh rpaduyaeckoe
MIPEJICTABIICHHE MHOXKECTB TP OTIMCAHUH
pCATbHBIX TIPOIECCOB M SBIICHUH, TPU
pEeIIeHnH 3aa4 U3 JPYrux y4eOHbIX
MIPEIMETOB U KYpCOB

I'naBa 8. MaTemaTH4yecKkoe onucanue CIy4YaifHbIX coObITHI (5 1)

28 | CnyyaliHbIE OTIBITHI K 1 DneMeHTapHble coObITHS. CyJaiiHbIe OcBauBaTb NOHATHS: DJIEMEHTAPHOE
AJIEMEHTapHbIE COOBITHS. coObITHs. brnaronpusrcrByromue coObITHe, CiTydaiiHOEe COOBITHE KaK
BeposTHOCTH 371eMEHTapHBIX areMeHTapHble coObITUs. BeposTHOCTH COBOKYITHOCTb OJ1arompusiTCTBYIOLIUX
COOBITHIA. coObITHil. ONBITHI C PABHOBO3MOKHBIMU AIIEMEHTAPHBIX COOBITUH,
PaBHOBO3MOKHBIE 3JIeMEHTapHBIMU COOBITUAMU. CiTydaiiHbII PaBHOBO3MO>KHBIE AIEMEHTapHbIE
AJIeMEHTapHbBIC COOBITHS BBIOOD. COOBITHS.

29 | bnarompusTcTBYIONINE 1 [IpakTuueckas pabora «OMbITHI € Pemiath 3a1aum Ha BHIYHCIICHUE
3JIEMEHTapHbIE COOBITHUS PaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU BEPOSITHOCTEH COOBITHII 11O

30 | BeposTtHoCTH COOBITHIA 1 COOBITHSIMI BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI

31 | OnbITHI ¢ PABHOBO3MOXXHBIMU 1 CIYHANHOTO OTbITa.

QJICMCHTAapHbIMU COOBITHUSIMH

Pemars 3a1a4u Ha BEIYUCIIEHUE
BEPOSITHOCTEH COOBITHIA B OIIBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH, B TOM YHCIIE C IOMOIIBIO
KOMIIBIOTEPA.

IIpoBoAUTHL M U3Y4YaTh ONBITHI C




PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
COOBITHUSMH (C UCIIOJIH30BAHUEM MOHET,
UTpajJbHBIX KOCTEH, IpYrUX MOJENEi) B
XO0JI€ MPAKTUYECKOM paboThI

[ToBTOpEHUE N

MIPOMEKYTOYHBIN KOHTPOJIb.

KonTpomasnas padorta Ne 1

Temsr §24—31
http://school- collection.edu.ru/

https://resh.edu.ru/

KoHTpommpoBaTe 1 OLIEHUBATH CBOIO
paboTy, CTaBUTH LIEIH Ha CIETYIOUIUN
sTan oOy4eHus

I'naBa 9. OnucarenbHas cratuctuka. PaccenBanue 1aHHbIX (4 9)

32 | PaccenBaHMe YHCIOBBIX 1 Otknonenus. Jlucnepcus YuciIoBoro Hadopa. OcBauBaTh NOHATHSA: JUCIIEPCHS U
AAHHBIX U OTKIOHCHMA CrangapTHOE OTKIOHEHHUE YUCIOBOTO Habopa. | CTaHAAPTHOE OTKIOHEHHUE, UCII0JIb30BATh
33 | Jducnepcust 4MCI0BOTO 1 JnarpamMmmel pacceuBaHMs 9TH XapaKTEPUCTUKH JIJIs1 ONTUCAHUS
maccuBa. Obo3nauenus u paccerBaHMsl TaHHBIX.
Gopmynv BoiiBHraTh rENOTE3bI 00 OTCYTCTBUU
34 | Cmanoapmnoe omxioneHue 1 WJIM HAJIMYWU CBSI3U IO IMarpammam
41CcN068020 HaAbopa paccenBaHusl.
35 | Juaecpammul pacceusanus 1 CrpouTh axarpaMmbl pacCEMBAHUS 11O
MMEIOIUMCS JaHHBIM, B TOM YHCJIE C
IIOMOILBIO KOMIIbIOTEPA
I'naBa 10. Beexenne B Teopuio rpados (3 1)
36 | [epeBbs. 1 JlepeBo. CBolicTBa iepeBa: €IMHCTBEHHOCTh OcBauBaTh NOHATHUS: IEPEBO Kak rpad
37 | Ceoicmea depesa. 1 IIyTH, CYLLIECTBOBaHUE BUCAUEH BEPIUMHBI, 0e3 LuKJa, BUCSYask BEpUIMHA (JIUCT),
CBSI3b MEXX/y UUCIIOM BEPILUH U YUCIOM pEOep. | BETBb JepeBa, MyTh B IEPEBE, AUAMETP
38" | JlepeBo ciyuaiinoro 1 [IpaBuio yMHOXKEHUS JepeBa.

OKCIICpUMCHTA

H3y4yarsb cBoiicTBa 1epesa:
CYILIECTBOBAaHUE BUCAYEH BEPIIUHBI,
€AMHCTBEHHOCTh ITyTHU MEX]Iy JBYMS
BEPUIMHAMU, CBSA3b MEXY YUCIOM
BEPIIHH U YucIoM pEdep.

PemaThb 3agaum Ha HOUCK U
MIEPEUYUCIICHHUE IyTEN B JIEPEBE,
oTpe/eNieHre Yncia BepIINH Win pedep B



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

nepeBe, 00X01 OMHAPHOTO JIEPEeBa, B TOM
YHuCJIC C IPUMCHCHUCM IIpaBUJIa
YMHOKCHU A

I'naa 11. MaremaTudeckue paccyxiaeHus (3 4)

39 | Jloruueckue cor03bl «u» U 1 Cr0XHBIE B TPOCTHIE BHICKA3bIBAHUSI. BbINoJHATH omepanuy Hal
CHITHY. Omnepanuu HaJ BBICKa3bIBAHUSIMH C BBICKa3bIBAHUSIMHU: U, UJIH, HE.

40 | Ompuyanue croxcHuvix 1 UCTIOJIb30BAHUEM JIOTHUECKUX CBSI30K: M, WK, | CTPOMTH BBICKA3bIBaHUS, OTPULIAHHS
ymeepacoenutl HE. BBICKA3bIBAHUH, IIETIOYKU

YMO3aKJIFOUEHHI Ha OCHOBE
WCTIOJIH30BAHUS TIPABHJI JIOTHKH.
[ToBTOpEHUE U 1 Tembr §32—40 KoHTpoanpoBaTh 1 OIIEHUBATh CBOIO
MPOMEKYTOYHBIN KOHTPOJIb. http://school- collection.edu.ru/ paboTy, CTABUTH IEIHM Ha CJIETYFOIIHI
KonTtponbnas padora Ne 2 sTan oOydeHus
https://resh.edu.ru/
I'aaBa 12. Onepauuu HaJ COAYYAMHBIME COOBITHAMU (4 )

41 | OnpeneneHue CIIy4aiiHOTO 1 [IpoTrBOMIONOXKHOE cCOOBITHE. J[Marpamma OcBanBaTh NOHSATHS: B3AaHMHO
COOBITHSL. Diinepa. O0beAMHEHNE U TICPECCUCHHE MPOTHBOIIOJIOKHBIEC COOBITHS, OTIEPALIUH
B3anMHO TPOTHBOTIONOKHEIC COOBITHH. HaJl COOBITUSAME, O0BETUHCHHE U
CITy4aifHbIe COOBITHS HecoBmecTHbIe COOBITHSI. niepeceueHre COOBITUH, TUarpaMmMa

42 | OObeIMHEHHE U TIEpeceUeHUe 1 dopmyna cI0KEHUS BEPOSTHOCTEM. DOitnepa (Oinepa—BeHHa), COBMECTHBIC
coObiTHi. HecoBMecTHBIE Y HECOBMECTHBIC COOBITHSI.

COOBITHS H3y4aTh TeopeMbl O BEPOSITHOCTH
43 | @opmyna cnoacenus 2 00beMHEeHUS ABYX COOBITUH ((POPMYIIBI

8epOsIMHOCMEl.
Pewenue 3a0au npu nomowu
KOOPOUHAMHOU NPAMOU.

CJIOKECHUS BEPOSITHOCTEN ).

PemaTe 3a1a4M, B TOM 4HCIIE€ TEKCTOBBIE
3a/1a4yl Ha ONPEIEICHUE BEPOATHOCTEN
00BbeIMHEHMS U TIepeceyeHns COOBITHIL ¢
IIOMOILIBIO YUCIIOBOM IPSMOM, JUarpaMm
Oiinepa, GopMyIIbl CIIOKEHHUS
BEPOSITHOCTEM.

T'aaBa 13. YceioBHAA BEDOATHOCTH M He3aBUCUMBbIE co0bITHA (4 4)



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

[IpaBriIO YMHOXKEHHUS BEPOSTHOCTEN.
VYcnoBHas BeposTHOCTh. HezaBucumeble
COOBITHSL.

[IpencraBnenue cnydaitHOTO 3KCIIEPUMEHTA B

BHUJIC JIepeBa

44 | YcnoBHast BEpOSITHOCTh U
MPABHUIIO0 YMHOKEHUS
BEPOSITHOCTEN

45 | [lepeBo ciy4yailHOTO OIbITa

46 | HezaBucumbIe COOBITHS

47 | O6 owubke Doeapa Ilo

OcBauBaTh NOHATHS: IPABUIIO
YMHOEHUS BEPOATHOCTEH, YCIOBHAs
BEPOSATHOCTH, HE3aBUCHMBIE COOBITHUS
JIEPEBO CIYYAHOTO OIIBITA.

H3yuarts cBoiicTBa (onpeeneHus)
HE3aBHCHUMBIX COOBITHIL.

PemaTe 3a1a4m Ha onpeeeHUE U
HCI0JIb30BAHNE HE3aBUCUMBIX COOBITHH.
PemaTe 3a1a4um Ha IOKMCK
BEPOSITHOCTEM, B TOM YHUCIIE YCIIOBHBIX, C
WCIIOJIb30BAHNUEM JIEPEBA CIYyYallHOTO
OTIbITa

HUTorosoe noBTopeHue U KOHTPOJb (3 4)

Hrtorosoe noBTOpeHUE N
00o001eHne

[IpencraBnenue qanubix. OnucarenbHas
cratuctuka. ['padnl. BeposaTHOCTh cirydaifHOTO
COOBITHSA. DIIEMEHTH KOMOMHATOPUKHI

[MoBTOPATH M3YYCHHOE U BHICTPAUBATH
CHCTEMY 3HaHUU.

PemaTs 3a1a4u Ha rpescTaBICHUE U
OTIMCaHKE JJAHHBIX C TOMOIIBIO
U3YUYCHHBIX XapaKTCPUCTHUK.

PemaTts 3a1a4u ¢ npuMeHEHHEM
rpados.

PemaTh 3a1a4u Ha HAXO0XKJICHUE
BEPOSTHOCTH CIY4aitHOTO COOBITHS T10
BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITHIA,
B TOM YHCJIC B OIBITAX C
PaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU
COOBITHSIMH.

PemaTh 3a1a4u Ha HAX0XKICHUE
BEPOSITHOCTEH 00bEeTUHEHHS U
nepecedeHus COOBITHH, B TOM UHCIIE
HE3aBHCHMBIX, C UCTIOJIb30BAaHUEM
rpauvecKux MpeCTaBICHUN U IepeBa
CIIy4aifHOTO OTIBITA.




Pemath 3a1aun Ha epeyncieHme
KOMOMHaIM (4Kcia nepecTaHoBOK,
YHCJIa COYETAaHUM), HA HAXO0XKICHHUE
BEPOSITHOCTEN COOBITHI C TPUMEHEHUEM
KOMOMHATOPUKH, B TOM YHUCIIE C
MCI0JIb30BaHUEM TpeyroJibHUKa [lackans

Wrorosast kKoHTpoJIbHAs paboTa 1 [ToBTOpenue u 060061eHNEe OCHOBHBIX MOHATUH | KOHTpoJIMpOBaTh M OLIEHUBATh CBOIO
¥ METOJIOB Kypca 8 Kkiacca paboTy, CTaBUTH IIEJIM HA CIIEAYIOUTUN
sTan oOydeHus
BepositHoCTh M cTaTHCcTHKA. 9 Ki1ace (34 4)
KounuectBo XapakTepuCTHKA /1esITeJIbHOCTH
Tema IIpenmeTHOE conepskaHue P p A
4acoB 00y4aroumuxcs

IMoBTOpeHue Kypca 8 kiaacca (4 u)

[ToBTOpEHME IO TEMaM
«[IpencraBnenne JTaHHBIX,
«OmnucarennbHas CTAaTUCTHUKA,
«Omnepanuu HaJl COOBITUAMIY,
«He3aBucruMOCTh COOBITHI,
«DNeMeHThl KOMOMHATOPUKHY,
«7E€MEHTBI TEOPUH MHOYKECTB)

[IpencraBienue gaHHbiX. OnucarenbHas
craTuctuka. Ornepanuu HaJ COOBITHUSIMH.
He3aBucumocTh cOOBITHI

IloBTOPATH M3YYEHHOE, U
BBICTPAMBATH CHCTEMY 3HAHU.
PemaTh 3a/1a4M Ha IPEICTABICHUE U
OTIMCaHUE JTAaHHBIX.

PemaTh 3a1a4n Ha HAXO0XKJICHNE
BEPOSITHOCTEH OObEIMHEHHS U
repecedeHus COOBITHIA, B TOM YHCIIe
HE3aBHCUMBIX, C UCIIOJIB30BaHUEM
rpaduyecKuX MpeCTaBICHUH U iepeBa
CITy4alfHOTO OIIBITA.

PemiaTh 3a1a4u Ha repeyrciIeHUe
KOMOMHAIMH (YuCIla IepecTaHOBOK,
quCcIa COUeTaHU), Ha HaX0XK/IeHHe
BEPOSATHOCTEH COOBITUI ¢ MPUMEHEHHEM
KOMOWHATOPHKH, B TOM YHUCIIE C

HMCITOJIb30BAHNUECM TPCYIr'OJIbHUKA ITackans




I'nasa 14. DyieMeHTBI KOMOMHATOPUKH (4 1)

48 | KomOuHaTOpHOE TIPABHIIO KombOunaTopHOE MPaBUIIO YMHOKEHUSI. OcBanBaTh NOHATHS: KOMOUHATOPHOE
YMHOKCHUSL. [TepectanoBku. ®akropuan. Coueranus u MPaBUIIO YMHOXKEHUS, YIOPSA0UEHHAs
49 | IlepecranoBku. @akropual. uucio coueranuil. TpeyronbHuk [lackais. mapa, Tpolika 0ObEKTOB, TIEPECTAHOBKA,
= [TpakTuueckas padota «Brruncnenue (dhakTopuai yncia, CoueTaHue, Yuciio
50 | Yucao coueraHuii. . -
T TMackams BEPOSTHOCTEH C UCTIOJIH30BAaHUEM codeTaHuil, TpeyroabHUK [lackas.
peyroasuuk [Tackan .
KOMOMHATOPHBIX (YHKIIHIA JIEKTPOHHBIX PemaTh 3a1a4um Ha nIepeynCIICHUE
Ta0JIHIDY VIIOPSOYSHHBIX TIap, TPOCK,
MepeUnCcIeHNe MePECTaHOBOK 1
COYETAHMI AJIEMEHTOB Pa3JINYHBIX
MHOKECTB.
PemaTh 3a1aun Ha TpUMEHEHNE YHCIIa
codeTaHuil B aireope (CokpameéHHoe
yMHOXeHue, OonHOM HbI0TOHA).
PemaTh, npuMeHsisi KOMOWHATOPHKY,
3a/1auu Ha BBIYMCIICHUE BEPOSTHOCTEH, B
TOM YHCJIE€ C TIOMOIIBIO JIEKTPOHHBIX
Ta0IHI] B XOJI€ TPAKTHIECKON PabOTHI
I'aaBa 15. I'eomeTpuyeckasi BepossiTHOCTD (4 1)
51 | Beibop Touku u3 GUrypsl Ha ['eomerpuueckas BeposATHOCTb. CirydailHbIN OcBauBaTh NMOHSATHE T€OMETPUUECKON
IUIOCKOCTH. BBIOOD TOUKH U3 (PUTYPHI HA TUIOCKOCTH, U3 BEPOSTHOCTH.
52 | Bolbop mouku uz ompesKka u OTpe3Ka, U3 Iyl OKPY>KHOCTH PeraTh 3aa4M Ha HaXO)KJICHHE

Oyeu OKpYHCHOCMU

BEPOSATHOCTEH B OMBITAX, IPEJCTABUMBIX
KaK BbIOOpP TOYEK U3 MHOTOYT'OJIbHUKA,
Kpyra, OTpe3Ka WIH IyI' OKPYKHOCTH,
YKMCJIOBOTO MPOMEKYTKA

IToBTOpEeHue n
MIPOMEKYTOUHBIH KOHTPOJIb.
KonTtponpHast padora Ne 1

Tembl §848—52
http://school- collection.edu.ru/

https://resh.edu.ru/

KOoHTpOoIMpoBaTh U OLIEHUBATH CBOIO
paloTy, CTaBUTH 1IEJTU HA CIIAYIOIINI
HTar o0ydeHus

I'nasa 16. UcnibiTanus Bepuyium (6 )



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

53

VYcenex u Heynaya. Ucnbitanus
710 TIEPBOTO ycIiexa.

WcnpiTanue. Yenex u Heynaua. Cepust
MCIIBITAHUM JIO0 IEPBOTO yCIeXa.

OcBauBaTh MOHSATHS: UCIIBITAHUC,
PJICMCHTAPHOC COOBITHE B UCILITAHUHI

54 | Cepus ucnsiTanuii bepnymim Wcnpitanus beprymin. BeposiTHocTH coObITUIB |(ycIieX U HEyAaya), CepHs UCTIbITaHUM,

55 | Unciio yoliexoB B MOIbITaHWAX cepuu ucnelTanuil bepHymnu. HAaCTYIUICHNE NIEPBOTO yCrexa (neynaun),
Bepay/um [IpakTnueckas padora «VcnpiTanus Cepus UCIIBITaHUN bepHysu.

- bepHyIm» PemaTe 3a1a4M Ha HAXOXKJICHUE

56 | Beposimuocmu cobvimuii 6 . .

BEPOSITHOCTEN COOBITHII B cepuu

ucnvimanusx bepuynnu .
MCIIBITAaHUH /10 IEPBOTO yCIeXa, B TOM
YKCIie C MPUMEHEHUEM (POPMYJIIBI CYMMBI
FEOMETPUYECKON IPOTrPECCUM.
Pemath 3a1auM Ha HaX0XACHHE
BEPOSITHOCTEH 37IeMEHTAPHBIX COOBITHI B
cepuu UCIbITaHNM bepHymm, Ha
HAaXO0XJICHNUE BEPOATHOCTH
OIIPEICIIEHHOTO YUCIIA YCIIEXOB B CEPUU
vcnbiTaHui beprym.
N3y4aTh B X0/1€ NPAKTHYECKOM
PadoThI, B TOM YHCJIE C IOMOIIBIO
U(POBBIX PECYPCOB, CBOIMCTBA
BEPOSITHOCTH B CEPUM UCIIBITAHUN
bepnynnu

I'naBa 17. Ciryvaiinbie BeanauHbl (6 4)

57 | Ilpumepsl cityyaiiHbIX BEJIMYMH. Crny4aiiHas BEIMUMHA U pacIpeleiICHUe OcCBOUTH NOHATHSA: CIlydaliHas
Pacnpeoenenue seposmnocmeii BEPOSITHOCTEW. MareMaTnyeckoe 0)KUJaHUE U [BEJIMYMHA, 3HAYCHHUE CIy4aliHON
CIYYAUHOU BEIUYUHDL criepcus CilydaiiHoM BennuuHsl. [IpumMepsl BEJIMYMHBI, pacIpeeiieHue

58 | Mamemamuueckoe oxcudanue MaTEMaTHYECKOTO OKUAAHNS KaK BEPOSITHOCTEM.

CYYAUHOU BETUYUHDL TEOPETUYECKOTO CPEAHETO 3HAUCHUS M3y4ath 1 00CyK1aTh IPUMEPBI

59 | Aucnepcusa u cmanoapmuoe BEJIMYMHBI. ITMCKPETHBIX U HENPEPBIBHBIX
OMKIIOHEHUE [TonsiTue o 3akoHe 60abIINX yncen. V3MepeHnue |caydaliHbIX BEJIMYMH (POCT, BEC

60 | Mamemamuueckoe oxcudanue, BEPOSITHOCTEN € NOMOIIBIO YacToT.I[puMeHenune [uesnoBeka, YUCIEHHOCTh HacEIeHUS,

0MCI’l€pCM}1 uucia ycnexos u
yacmomsl ycnexa 6 cepuu

3aKOHA OOJIBIINX YUCET

JAPYruc n3aMCHYUBBIC BEJIMYUHEI,

pacCMaTpruBaOIUCCA B KYpCE




ucnvimanuti bepuynnu

61

3akon borvwux yucen u e2o
NnpumMeHerue

CTATUCTUKH ), MOJIEIbHBIX CIIydaiiHbIX
BEJIMYMH, CBA3aHHBIX CO CIyYallHbIMU
onbITaMu (OpocaHUE MOHETHI, UTPAIBHOM
KOCTH, CO CITy4alilHbIM BBIOOPOM U T. 11.).
OcBauBaTh MOHATHUS: MATEMAaTHUYECKOE
0KUJAHUE CITy9ailHOW BEJIMYMHBI KaK
TEOPETUYECKOE Cpe/IHEE 3HAUCHHUE,
IMACTIEPCHS CITy4ailHON BEJIMYMHBI KaK
QHAJIOT TUCIEPCUU YHCIOBOr0 Habopa.
Pemath 3a1auM Ha BHIYKCIICHUE
MaTEMaTHYeCKOTO OKUJaHUs U
ITACTIEPCUU AUCKPETHOM CITydailHOMN
BEJIMYMHBI 110 33JJaHHOMY
[pactpeeseHUI0, B TOM YUCIIe 3aa4,
CBSI3aHHBIX CO CTPAXOBAHHUEM U
IoTEpEsIMU.

3HAKOMHTBCH C MATEMAaTUYECKUM
0KUIAHUEM U JIUCTIEpCUEN HEKOTOPBIX
pacupeseneHuii, B TOM 4HCIIe
pacrpeneseHust Cliy4alHOW BEJTMYUHBI
UHCJIO0 YCIIEXOB» B CEPUU UCIIBITAHUI
bepnayim.

M3yuyaTh 4acTOTy COOBITHS B
MMOBTOPSIFOLIUXCS CITyYalHbIX OTIBITAX
KAK CIIy4allHYIO BEJIUUUHY.
3HAKOMMTBCS C 3aKOHOM OOJIBIITNX
uucen (B popme beprymm): npu
OOJIBIIIOM YHCIIE OTBITOB YacTOTa
cOOBITHS OJIM3Ka K €r0 BEPOSTHOCTH.
Pemathb 3a1a4n Ha U3MEpEHUE
BEPOSITHOCTEN € IOMOLIBIO YaCTOT.
O0cy:KIaTh POJIb 3aKOHA OOJIBIITNX

yrcesl B 000CHOBAHMM YaCTOTHOTO




METOJ1a U3MEPEHUST BEPOSITHOCTEH.

OO0cy:kaaTh 3aKOH 0OJIBILINX YUCEI KaK IPOSBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B U3MEHUYHBBIX
SIBIICHUSIX, POJIb 3aKOHA OOJIBIIINX YMCEN B PUPOJIC U B
JKU3HU YeJI0OBEKa

[ToBTOpEHuE 1
MIPOMEKYTOYHBII KOHTPOJIb.
KonTtponsHas padora Ne 2

Tembr §53—61
http://school- collection.edu.ru/

https://resh.edu.ru/

KoHTporpoBaTh U OIICHUBATH CBOIO
paboTy, CTaBUTH LEJIM HA CIIEAYIOMIHHITAI
00yueHus

HUTorosoe noBropeHue u KOHTPOJb (10 )

Hrorosoe nmoBropeHue u
000011IeHIE MaTepHraa 1Mo BCeM
TeMaM Kypca /—9 KkiaccoB

[IpencraBnenune manupix. OnucaTeNbHas
CTaTUCTUKA. BEpOATHOCTH ciay4aitHOTO
COOBITHSL. DJIeMEHThl KOMOUHATOPUKH.
CrnydaiiHble BETMYUHBI U PACTIPEACIICHUS

IHoBTOPATH N3YUEHHOE U BBICTPAUBATHCUCTEMY
3HAHUI.

Pemars 3a1a4u Ha npeICcTaBICHUE HOTTHCAHUE
JIaHHEBIX.

Pemarts 3a1a4u Ha HAXOXKICHUE BEPOATHOCTEHN
COOBITHIA, B TOM YHCJI€ BOIIBITAX C
PaBHOBO3MOKHBIMU AJIEMEHTAPHBIMUA COOBITHUSIMH,
BEPOSTHOCTEH OOBEMHEHUS U TIEPECCUCHUS
COOBITHI, BEIYUCIIATh BEPOSITHOCTH B OTIBITAX C
CepUsAMU

CIIy4aHbIX UCTIBITAHUHN

HroroBas koHTpoJIbHAs paboTa
3a Kypc /—9 kiaccoB

[ToBTOpeHME M 0000IIEHNE OCHOBHBIX TOHATHI
¥ METOJIOB Kypca 7/—9 Ki1accoB

KoHTponmupoBath 1 OIICHUBAThH CBOIO
paboTy, CTaBHUTH 1IEJTM HA CIICAYIOIIUHATAI
00yJeHus



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://resh.edu.ru/

VIl. YHEBHO-METOANUYECKOE OBECITEYHEHUE OBPA30BATEJIBHOI'O MTPOLUECCA

1. OBA3ATEJ/IbHBIE YYEBHBIE MATEPHAJIBI JVIA YYEHHKA

1) Bunenxun H.S., XKoxos B.U., UecunokoB A.C., Anekcanaposa JI.A., HIsaproypa C.H., Matematuka, 5 kiace, "M3natensctso "IIpoceerenne";
2) Bunenkun H.4., XXoxos B.U., Yecnoko A.C., Anekcanaposa JI.A., [lIsapudypa C.1., Matemaruka, 6 knace, "U3narensctso "IIpocsemenue';
3) 0. H. Makapsrues, H. I'. Muniok, K. . Hemxos u ap. / Tlox pex. Tensikockoro C.A. Anrebpa. 7 kiace;
4) 0. H. Maxkapsrues, H. I'. Munmiok, K. U. Hemkos u zp. / ITox pen. Tenskockoro C.A. Anredpa. 8 kiacc;
5) 0. H. Makapsrues, H. I'. Muniok, K. . Hemxos u ap. / Tloz pex. Tensikoeckoro C.A. Anrebpa. 9 kiace;

6) Aranacsu JI.C., Byry3os B.®., Kagomiies C.b. u ap. Yuebuuk "I'eomerpus. 7—9 knaccor”

2. METOJAHYECKHE MATEPHAJIBI JlUIA YYUTEIA

1) Bunenkun H.51., XKoxos B.1., Yecnokos A.C., lIsapu6ypa C.U., MaremaTuka, 5-6 xmaccel, "Usparensctso [Ipocsenienue”;

2) Pab6ouas Terpanp 1o MateMaTuKe K yaeOHuky Bunenkuna H.5. T.M. Epuna; /lunaktuueckue Matepuansl momateMatuke A.C. UeCHOKOB

3) IO. H. Makaperues, H. I'. Munmok, K. Y. Hemkos u ap. / Tlox pen. Tensxoekoro C.A. AnreGpa. 7 kiace. JIuIaKTHIECKHE MATEPUAIIBI;
4) 10. H. Makapsraes, H. I'. Munmok, K. M. Hemkos u ap. / ITox pen. Tenskosckoro C.A. Anrebpa. 8 knacc. JuIaKTUIECKHE MaTEpHAIIbL;
5) IO. H. Makaperaes, H. I'. Munrmok, K. . Hemkos u ap. / Iox pen. Texskoekoro C.A. Anre6pa. 9 xinace. JIuIakTHIECKHE MATEPUAIIBL;

6) Aranacsau JI.C., Byry3os B.®., Kagomues C.B. u ap. Yue6nuk "T'eomerpus. 7—9 knaccel". ITocobue a1 yauTens.



3.IJJUDPOBBIE ObPA30BATE/IBHBIE PECYPCbHI H PECYPCbI CETH HHTEPHET

1) https://resh.edu.ru/subject/12/5/ https://uchi.ru/ https://znaika.ru/catalog/5-klass/matematika

2) WwWw. edu - "Poccuiickoe obpazoBanue" denepaabHbIil MOPTAL.
3) www.school.edu - "Poccutickuii 001ieo0pa3oBarebHbIN mopTan'.
4)www.school-collection.edu.ru/ Eaunas kosutekius g poBbiXx 00pa3oBaTeIbHBIX PECYpPCOB

5) TecrupoBanue On-line: 5-11 kiaccer: http://www.kokch.kts.ru/cdo/

6) [IyreBonurens «B Mupe Haykn» 1715 IIKOJBHUKOB: http://www.uic.ssu. samara.ru/~nauka/

7) Merasanuxnoneaust Knpuina u Medoaus: http://mega.km.ru/

8) Caitt saiuknoneauii: http://www.encyclopedia.ru/

9) DieKTpOHHBIE 00pa30BaTEbHBIE PECYPCHI K yueOHuKaM B Equnoit koswiekun WwWw.school-
collection.edu.ru

10)  https://nsportal.ru/,

11)  https://infourok.ru/,
ViIl. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLECCA
1.YYEBHOE ObOPY/IOBAHHE

1. HoyrOyk ¢ moaK/IroueHrneM K CeTH HHTEPHET.

2. MynbpTUMeana MpoeKTop.

2.0b0OPY/IOBAHHUE JUIA IIPOBE/IEHUA JIABOPATOPHBIX U IIPAKTHYECKHX PABOT

1. KoMmiieKkT 4epTeXxHbIX MHCTPYMEHTOB: JIMHEHKa, TPAaHCIOPTHUP, YTOJIBHUK, IUPKYIIb

2. KoMImIekThI TNTIAaHUMETPHUYCCKUX U CTCPCOMETPUICCKUX TCIT


https://znaika.ru/catalog/5-klass/matematika
http://www/
http://www/
http://www/
http://www/
http://www.school-collection.edu.ru/
http://www.kokch.kts.ru/cdo/
http://www.uic.ssu/
http://samara.ru/~nauka/
http://mega.km.ru/
http://www.encyclopedia.ru/
https://nsportal.ru/

HPUJIOKEHUE.

3AJTAHUSA IO ®YHKIIMOHAJIbHOM TPAMOTHOCTH. (MateMaTH4yecKasi PaAMOTHOCTH).

1. OTKPBITBIN BAHK 3AJJAHUM nnst popmupoBanus GpyHKIHOHATBLHOI rpaMoTHOCTH. MaTeMaTHdecKast
rpamoTHOCTB http://skiv.instrao.ru/bank- zadaniy/matematicheskaya-gramotnost/

5 kaace

1) CTIMCOK 3AJIAHUM: http:/skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90_5_ 2020 %D

2) 3AJAHUSI: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90_5_2020_%D0%97%D0%B0%D0%B4%D0%B0%D0%BD %D0%B8%D1%8F.pdf

6 KJjacc.

1) CITMCOK 3AJTAHUM: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90 6 2020 %D1%81%D0%BF%D0%B8%D1%81%D0%BE%D0%BA%20%D0%B7
%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf

2) BAJAHUS: http://sKiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90 6 2020 %D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D 1%8F.pdf

7 kJacc.

1) CIIMCOK 3AJIAHUWM: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90 7_2020_%D1%81%D0%BF%D0%B8%D1%81%D0%BE%D0%BA%20%D0%B7
%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf

2) 3AJIAHUSI: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90_7_%D0%97%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D1%8F.pdf

8 kJiacc.

1) CIIMCOK 3AJIAHUM: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90 8 2020 %D1%81%D0%BF%D0%B8%D1%81%D0%BE%D0%BA%20%D0%B7
%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf

2) 3AJAHUS: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90_8 2020_%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D1%8F.pdf

9 kiace

1) CITMCOK 3AJIAHMI: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90 9 2020 %D0%A1%D0%BF%D0%B8%D1%81%D0%BE%D0%BA%20%D0%B7
%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9.pdf

3AJAHUMSL: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90 9 2020 %D0%97%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D 1%8F.pdf

2. CBOPHHUK 3AJAHU IO ®OPMHUPOBAHUIO ®YHKIIMOHAJIBHON TPAMOTHOCTH


http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_5_2020_%25D
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_5_2020_Ð—Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_5_2020_Ð—Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_6_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_6_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_6_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_6_2020_Ð·Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_6_2020_Ð·Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_7_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_7_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_7_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_7_Ð—Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_7_Ð—Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_8_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_8_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_8_2020_Ñ�Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_8_2020_Ð·Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_8_2020_Ð·Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_9_2020_Ð¡Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_9_2020_Ð¡Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_9_2020_Ð¡Ð¿Ð¸Ñ�Ð¾Ðº%20Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹.pdf
http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ÐœÐ�_9_2020_Ð—Ð°Ð´Ð°Ð½Ð¸Ñ�.pdf

yJauigxcsi Ha ypokax matematukm http://kirov1968.minobr63.ru/wp-

content/uploads/%D0%A1%D0%B1%D0%BE%D1%80%D0%BD%D0%B8%D0%BA-
%D0%B7%D0%B0%D0%B4%D0%B0%D0%BD%D0%B8%D0%B9-

%D0%BF%DO0%BE-%D1%84%D0%BE%D1%80%D0%.pdf

3. CBOPHUK DTAJOHHBIX 3AJIAHUI. Maremarnueckasi rpaMOTHOCTb.

1) BBIITYCK 1.HACTH 1

https://vk.com/doc331892717 629489770?hash=L TUfBKRWSsgngIL Z108DiqUZRgReZBGxqpcHFIgoOhT &dI=wfxOl
UgmJe2wfE4GzLnY8cKkYJaEYTXOBZX7 x6xHPIO

2) BBIIIYCK 1.YACTbB 2

https://vk.com/doc331892717 629490159?hash=kNe4VHZnYPYLleZ4YJwhbt2W7ZmzgFL 9czpNwoWsvA4&dI=ZK
Kk3008fHCp78P5Pz0ZzzMcciOpLbomQK1 CnMKcgGz

4, TPEHAXKEP. MATEMATHUYECKAS TPAMOTHOCTD 6-8 kaace
https://vk.com/doc331892717 639569137?hash=jzUUVOWBEDwyEq7MmVQOEdsII1XQa4l4GmVCtXZXLwFw&dI=I

yO8ZXr5DVOHIirm3t4r9ZounxZTOFmIST M9pKQqglwY4

5. ®nO0KoO. OrtkpbIThie 3ananust PISA
https://fioco.ru/%D0%BF%D1%80%D0%B8%D0%BC%D0%B5%D1%80%D1%8B-

%D0%B7%D0%B0%D0%B4%D0%B0%D1%87-pisa



http://kirov1968.minobr63.ru/wp-content/uploads/Ð¡Ð±Ð¾Ñ€Ð½Ð¸Ðº-Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹-Ð¿Ð¾-Ñ
http://kirov1968.minobr63.ru/wp-content/uploads/Ð¡Ð±Ð¾Ñ€Ð½Ð¸Ðº-Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹-Ð¿Ð¾-Ñ
http://kirov1968.minobr63.ru/wp-content/uploads/Ð¡Ð±Ð¾Ñ€Ð½Ð¸Ðº-Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹-Ð¿Ð¾-Ñ
http://kirov1968.minobr63.ru/wp-content/uploads/Ð¡Ð±Ð¾Ñ€Ð½Ð¸Ðº-Ð·Ð°Ð´Ð°Ð½Ð¸Ð¹-Ð¿Ð¾-Ñ
https://vk.com/doc331892717_629489770?hash=LTUfBkRWSsgnglLZl08DiqUZRgReZBGxqpcHFlgoOhT&dl=wfxOlUqmJe2wfE4GzLnY8cKkYJaEYfxOBZX7x6xHPI0
https://vk.com/doc331892717_629489770?hash=LTUfBkRWSsgnglLZl08DiqUZRgReZBGxqpcHFlgoOhT&dl=wfxOlUqmJe2wfE4GzLnY8cKkYJaEYfxOBZX7x6xHPI0
https://vk.com/doc331892717_629489770?hash=LTUfBkRWSsgnglLZl08DiqUZRgReZBGxqpcHFlgoOhT&dl=wfxOlUqmJe2wfE4GzLnY8cKkYJaEYfxOBZX7x6xHPI0
https://vk.com/doc331892717_629490159?hash=kNe4VHZnYPYLleZ4YJwhbt2W7ZmzgFL9czpNwoWsvA4&dl=ZKKk3oo8fHCp78P5PzOZzzMcciOpLbomQK1CnMKcgGz
https://vk.com/doc331892717_629490159?hash=kNe4VHZnYPYLleZ4YJwhbt2W7ZmzgFL9czpNwoWsvA4&dl=ZKKk3oo8fHCp78P5PzOZzzMcciOpLbomQK1CnMKcgGz
https://vk.com/doc331892717_629490159?hash=kNe4VHZnYPYLleZ4YJwhbt2W7ZmzgFL9czpNwoWsvA4&dl=ZKKk3oo8fHCp78P5PzOZzzMcciOpLbomQK1CnMKcgGz
https://vk.com/doc331892717_639569137?hash=jzUUVQWBEDwyEq7MmVQOEdslIXQa4l4GmVCtXZXLwFw&dl=IyO8ZXr5DVQHirm3t4r9ZounxZT0FmlSfM9pKQglwY4
https://vk.com/doc331892717_639569137?hash=jzUUVQWBEDwyEq7MmVQOEdslIXQa4l4GmVCtXZXLwFw&dl=IyO8ZXr5DVQHirm3t4r9ZounxZT0FmlSfM9pKQglwY4
https://vk.com/doc331892717_639569137?hash=jzUUVQWBEDwyEq7MmVQOEdslIXQa4l4GmVCtXZXLwFw&dl=IyO8ZXr5DVQHirm3t4r9ZounxZT0FmlSfM9pKQglwY4
https://fioco.ru/Ð¿Ñ€Ð¸Ð¼ÐµÑ€Ñ‹-Ð·Ð°Ð´Ð°Ñ‡-pisa
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