roCcyJapCcTBEHHOE OI0/PKETHOE 00pa30BaTeNbHOE YUPEKICHUE
Camapckoii obsactu cpennss oo1eoOpa3zoBaTebHas 1mKosa ¢. KpoTkoBo
MyHUIUNIaIbHOro paiioHa IToxBuctHeBckuii Camapckoil o0nacTu

[IpoBepeHo YTBepKIEHO
3am. nupekropa no YBP npuka3zoM Ne 98 - on
C.M.Hapnen oT «31» aBrycra 2022 r.
«29» aBrycra 2022 r. Jupexrop T.B.Kiromumna
PABOYAA ITPOT'PAMMA
IIpeamer: MartemMaTuka
Kuace: 5-9

OO111ee KOJIMYECTBO YacoB MO yueOHOMY Iiany 952 vaca (5-6 k1. mo 5 4 B Henenro - mo 170 4 B rog;
7-9 k1. mo 6 4 B HEAem0 — 1mo 204 4 B o)

CocraBneHna B cooTBeTcTBUM C [IprMepHOil paboueii mporpaMMoii o MaTeMaTuKe.

OnobOpena pemeHueM  ¢eaepaibHOTO  Y4EOHO-METOAUYECKOr0 OOBEIMHEHUsT 1O  oOIeMy
obpazoBanuro, mpotokoi 3/21 ot 27.09.2021 r.

YuyeOHUKH: 1. Bunenkun A.H., )Koxos B.1., YecHokoB A.C. «KMaTemaTtnka 5
KJ1ace, B IBYX dactsax», M: AO«M3aatensctBo [IpocBemenuey, 2020.

2. Bunenkun A.H., XKoxoB B.W., UecHokoB A.C. «MaTemaTuka 6 Kjiacc, B JIBYX HaCTIX»,
M: AO «UznarensctBo «IIpocsemienuey, 2020.

3. Makapsrues, FO. H. Anre6pa: yueOHuk aJ1s1 7 kjacca o0111eo0pa3oBaTesIbHbIX
yupexaenuit / FO. H. Maxkapserues, K. U. Hemkos, H. I'. Munatok, C. b. CyBopoBa; noj
pen. C. A. TenskoBckoro. - M.: IIpocsemenue, 2019.

4. Maxkapsrues, FO. H. Anre6pa: yueOHuK 115 8 Kiacca 0011eo0pa3oBaTesibHbIX
yupexaenuit / FO. H. Maxkapserues, K. . Hemkos, H. I'. Muniok, C. b. CyBopoBa;noj
pen. C. A. Tensaxosckoro. - M.: [Ipocsemenne, 2019.

5. Makapsrues, 1O. H. Anrebpa: yaeOHuk nis 9 kinacca 061eo0pa3oBaTeIbHBIX
yupexaenuit / FO. H. Maxkapsiues, K. U. Hemkos, H. I'. Munmiok, C. b. CyBopoBa; o
pen. C. A. TensaxoBckoro. - M.: IIpocsenienune, 2019.

6. I'eomerpus 7-9», Atanacsa JI.C., M.: [IpocBemenue, 2020.

PaccmoTpena Ha 3aceqanuu MO yuutereii ecrecTBeHHOHAYYHOL) SSRUJU OKZFEOV
c. KpoTkoBo,
[IpoTtokon Ne 1 ot «26» aBrycra 2022r. CN=KniowmHa T .B..
Pykosoautens MO M.T".KoxeBHUKOBA E_lzkrotkovo-1977@m
ail.ru
00bc451c6643018b2
2
KpotkoBo ‘I ‘\ 2022.11.23 22:45:
2022ron 45+04'00'



IHosicHUTEIBbHAA 3AINCKA

1. Oﬁlllaﬂ XapaKTepucTuKka yqeﬁﬂoro npeameTra «MaTeMaTuKa»

Pabouass mporpamMma mo marematuke s oOydarommxcs 5—9 kimaccoB paspaboTaHa Ha OCHOBE
denepanbHOr0 TOCYAApCTBEHHOIO 00pa30BaTEIbHOIO CTaHJIApTa OCHOBHOIO oOmiero oOpa3oBaHUS C
y4€TOM COBPEMEHHBIX MHUPOBBIX TpeOOBaHUi, NMPEIbABIIEMBIX K MaTeMaTHYeCKOMYy OOpa3oBaHHUIO, U
TPaIULMHA POCCUHCKOr0 00pa30BaHUs, KOTOPblE 00ECHEUUBAIOT OBJIAJCHUE KIIIOUEBBIMU KOMIIETEHLUSMH,
COCTAaBJISIOUIMMH OCHOBY JJIi HENPEPBIBHOIO 0Opa3oBaHUs M CaMOPA3BUTHsI, & TAaKXKE LEIOCTHOCTb
OO0IIEKYJIbTYPHOI'O, JIMYHOCTHOTO M IIO3HABATEJIBHOTO pa3BUTHs oOywaromuxcs. B paboueil mporpamme
YUTeHBl HUAen W mojokeHus KoHuenmuu pa3BUTHS MaTeMaTHYecKoro oOpasoBaHuss B Poccuiickoit
denepanuu.

B smoxy mudposoit Tpancopmarmu Bcex chep UeIOBEUSCKON NEATCIHHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOM MaTeMaTH4ecKOM MOATOTOBKU. YKe B ILIKOJIE
MaTeMaTHKa CIY>KUT OTIOPHBIM IPEIMETOM Il U3YUEHUS CMEXKHBIX
JUCLUIUIMH, a TOCJ]e ILIKOJIbI peanbHONl HEeO0O0XOAMMOCTBIO CTAaHOBHUTCS HENpPEpPhIBHOE OO0pa30BaHUE, YTO
TpeOyeT MOJHOIICHHON 0a30BOi 0011e00pa30BaTEILHON OATOTOBKH, B TOM YHCJIC U MAaTEMaTHIECKOW. ITO
O0yCJIOBJIEHO T€M, YTO B HallM JHM PACTET 4YHCIO Hpodeccui, CBSI3aHHBIX C HENOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTHKU: U B cepe SKOHOMUKH, B OM3HECE, M B TEXHOJIOTHUECKUX 00JIACTAX, U JTAKE B
ryMaHMTapHbIX cgepax. Takum oOpa3oMm, Kpyr LIKOJBHUKOB, JUIsI KOTOPBIX MaTeMaTHKa MOXET CTaTb
3HAYUMBIM [IPEIMETOM, PACILIUPSIETCS.

[IpakTHyeckass NOJE3HOCTb MAaTeMaTHKH OOyclOBJieHa TeM, YTO €€ MpeAMETOM SIBIISIOTCA
(byHIaMEHTaIbHBIE CTPYKTYPhI HAIIETO MHpPA: MPOCTPAHCTBEHHBIE (DOPMBI M KOJIMYECTBEHHBIC OTHOIICHHS
OT MPOCTEHIINX, YCBAaUBAEMbIX B HEIIOCPEICTBEHHOM OIIBITE, 710 JIOCTATOYHO CJIOKHBIX, HEOOXOAUMBIX IS
pa3BUTHA HAay4YHbIX M MPHUKIAAHbIX HJed. be3 KOHKpeTHhIX MaTeMaTHYeCKUX 3HaHWHM 3aTpyAHEHO
IIOHMMAaHWE TPUHIUIOB YCTPOWCTBA M MHCIOJIb30BAaHUS COBPEMEHHON TEXHHUKH, BOCIPHUATHE U
UHTEpIpeTalysi  pa3HOOOpa3HOM  COLMANbHOM, HSKOHOMMYECKOH, MOJMTHYECKOW  HMH(popManuu,
Masio3(ppeKTUBHA TOBCEIHEBHAs MpPaKTUYecKas JesATeNbHOCTh. KakaoMy 4YeloBeKy B CBOEH JKU3HU
MPUXOANUTCS BBIMOJIHATH PAacU€Thl U COCTABIATh AJTOPUTMbI, HAXOJAWUTh U MPUMEHATH (POPMYJIbl, BIAJETh
NPAaKTUYECKUMU TMpUEMaMH TE€OMETPUUYECKMX H3MEPEHHH U MOCTPOCHHMH, dYHMTaTh HWH(POPMALHIO,
MIPE/ICTAaBICHHYIO B BUJI€ TAOJIHUI, AMArpaMM U IrpaUKoB, )KUTh B YCIOBUIX HEONPEAEIEHHOCTH U TIOHUMATh
BEPOSTHOCTHBIHN XapakTep clydyailHbIX COOBITHH.

OnHOBpEMEHHO ¢ pacliupeHueM chep NpUMEHEHUsI MaTeMaTUKU B COBPEMEHHOM 00111ecTBe BCE Oosiee
BaXHBIM CTAHOBMTCS MaT€MaTHYECKUM CTUJIb MBIIUICHUS, MPOSIBISIFOIIMICA B ONPEAEIEHHBIX YMCTBEHHBIX
HaBblKax. B mpolecce u3yueHuss MaTeMaTHMKd B apceHaJl NPUEMOB M METOJOB MBIIIJIEHUS YeJIOBeKa
€CTECTBEHHBIM O0pa30M BKIIOYAKOTCS MHAYKIMS M JEAyKIHs, 0000IIeHHe M KOHKpETU3alus, aHajdu3 U
CHUHTE3, Kiaccudukanus U cuctemMarusanus, aOctparupoBaHue M aHajnorus. OOBEKTbl MaTeMaTHUYECKUX
YMO3aKJIIOUEHUH, TMpaBWjIa HMX KOHCTPYMPOBAHHUS PpACKpPBIBAIOT MEXAHU3M JIOTMYECKMX IOCTPOCHUH,
CHOCOOCTBYIOT BBIpaOOTKE yMeHHUs (POpPMYIHpPOBaTh, 0OOCHOBBIBATh M JOKA3bIBATH CYXKJEHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MbIIUIeHHE. Beaymas poib NPUHAAICKAT MaTeMaTHKe U B (OPMHUPOBAHHUU
QITOPUTMUYECKON KOMITOHEHTHl MBIIUIEHHS W BOCHUTAaHUM YMEHHH JeWCTBOBaTh IO  3aJlaHHBIM
aJIrOpUTMaM, COBEPIICHCTBOBAaTh M3BECTHHIE M KOHCTPYMpPOBaTh HOBbIE. B mpoiecce pemienus 3amady —
OCHOBOH y4eOHOMW NesATETbHOCTH Ha YpOKaxX MaTeMaTHKU — Pa3BUBAIOTCS TAKXKe TBOpUYECKasi M MPHUKIAIHAS
CTOPOHBI MBIIIJICHUSI.

OOyuenne MaremMaTHKe Ja€T BO3MOXXHOCTh Pa3BUBATh y OOYYArOIIMXCS TOYHYIO, PAllMOHAIbHYIO U
MHPOPMATUBHYIO peYb, YyMEHHE OTOMpaTh Haubojee TMOAXOJAIINE S3bIKOBBIE, CHUMBOJHYECKUE,
rpaduyeckue cpeacTBa sl BBIPAXKEHUS CY>KICHUHM U HATrJITHOTO UX MPEACTaBICHHUS.

Heo06XxoauMbIM KOMIOHEHTOM OOIIeH KyJlbTypbl B COBPEMEHHOM TOJIKOBAaHHM SBISETCS oOIee
3HAKOMCTBO C METOJAaMU TIO3HAHUS JEWCTBUTENBHOCTH, NPEJACTaBICHHE O TMpeAMEeTe U  MEeToJax
MaTeMaTHKH, UX OTIMYUM OT METO/OB JPYTrUX €CTECTBEHHBIX M I'YMaHMTApHBIX HAyK, 00 OCOOCHHOCTSX



MPUMEHEHHS] MATEeMATUKH IS PEIICHUS HAyYHBIX U MPUKIATHBIX 3a1ad. Takum 00pazom, MaTeMaTHUECKOE
o0Opa3oBaHKe BHOCUT CBOM BKJIaJ B popMHUpOBaHUE OOIIEH KyJIbTYphI UeIOBEKa.

N3ydyeHne MaTeMaTHKU TaKXKe CIOCOOCTBYET ICTETUYECKOMY BOCIHMTAHHUIO YEIIOBEKA, MOHUMAHUIO
KpacoTbl M M3SIIECTBA MATEMaTHYECKUX PACCYKICHUI, BOCIPUSATHIO I€OMETPHUYECKUX (OPM, YCBOCHHIO
UJIeu CUMMETPUHU.

2.llesu v ocobeHHOCTH M3y4YeHHs yueOHoro npeamera «MartemaTukay 5 - 9 ki1acenl

[TpuopuTeTHBIMH LIETAMH 00yUSHHSI MaTEeMaTHKE B 5—9 Kitaccax sBISIOTCS:

V' (hopMupOBaHUEe NEHTPATBHBIX MATEMATHYECKHUX TIOHATHH (UMCII0, BEIMYMHA, TEOMETPHYECKAst
¢burypa, nepeMeHHas, BEpOATHOCTb, (PYHKIIKSA), 00eCTIeYNBAIOLINX [TPEEMCTBEHHOCTh U
MEPCHEKTUBHOCTh MaTEMAaTUYECKOTO 00pa30BaHus 00yUarOMINUXCs;

v’ moxBeneHne 00yYAONIMXCS Ha JOCTYITHOM JUIS HUX YPOBHE K OCO3HAHHIO B3aHMOCBSI3H MATEMATHKH
Y OKPY’KaIOILIEro MUpPa, TOHUMaHUE MAaTeMAaTUKH KaK 4acTU OOIIeH KyIbTYphl YEJIOBEUECTBA;

v/ pa3BUTHE UHTEJUIEKTYAJIBbHBIX M TBOPUECKUX CIIOCOOHOCTEN 00YYArOMINXCS, TI03HABATEIBHOM
AKTUBHOCTH, UCCJIEIOBATEIbCKIUX YMEHHUH, KpUTUYHOCTH MBIILICHUS, HTEpEca K U3YyUCHHIO
MaTEeMaTHKH;

v’ (popmupoBanne HYHKIIMOHAILHOM MaTEMATHIECKON IPAaMOTHOCTH: YMEHHS PACIIO3HABATH
MIPOSIBJICHUSI MATEMATUIECKHUX TTOHITHH, 00BEKTOB M 3aKOHOMEPHOCTEH B pealTbHBIX KU3HEHHBIX
CUTYaUSX U MIPH U3YYCHHUH JIPYTUX y4EOHBIX MPEAMETOB, IPOSBICHHS 3aBUCUMOCTEN U
3aKOHOMEPHOCTEH, POPMYITUPOBATh UX HA S3bIKE MATEMAaTUKU U CO37aBaTh MAaTEMaTHYECKUE
MOJIETIH, IPUMEHATH OCBOCHHBI MaTeMAaTUYECKUI anmnapaT AJsl PelIeHHs MPAKTUKO-
OPHEHTUPOBAHHBIX 33J[a4, HHTEPIIPETUPOBATH U OLICHUBAThH MOJTYICHHBIC PE3YIIbTATHI.

OcHOBHbIE JTUHHUH COJIEpP’KaHUsl Kypca MaTeMaTHKu B 5—9 kiaccax: «Hucna u BBIUHUCICHUSY, «Anredpa»
(«AnreOpandeckre  BBIDOKCHHS», «YPaBHEHUS W  HEPAaBEHCTBa»), «DyHkuum», «l'eomerpus»
(«['eomeTpuueckue GUrypbl U X CBOWMCTBa», «l/3MepeHHe reoMeTpUYecKUX BeIUYUH»), «BeposTHOCTh U
CTaTUCTHKAY. J[aHHBIE TMHUH Pa3BUBAIOTCS MapaJUIeTbHO, KaXk/1as B COOTBETCTBUH C COOCTBEHHOH JIOTUKO,
OJTHAKO HE HE3aBUCHMO OJIHAa OT JpPYroi, a B TECHOM KOHTaKkTe M B3aumojeiictBuu. Kpome storo, mx
O0BEIUHSET JIOTUYECKas COCTABIISAIONIAs, TPAJUIIMOHHO TMPHUCYIas MaTeMaTHKE W TPOHM3BIBAIONIAS BCE
MaTeMaTHUecKue Kypchl W cojepxarenbHble JuHMH. CdopmynupoBanHoe B DepepaibHOM
rocyJapCTBEHHOM OOpa30BaTEebHOM CTaHJAapPTe OCHOBHOIO o00ImIiero oOpa3oBaHus TpeOOBaHHME «YyMETh
ONEpPUPOBATh TOHATHAMM: OINpEAEICHUE, aKCHOMa, TEOpeMa, J0Ka3aTelIbCTBO; YMEHHE pacloO3HaBATh
VUCTUHHBIC M JIO)KHBIC BBICKA3bIBAHUS, MPUBOJUTH TMPUMEPHl M KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS H
OTPUILIAaHUS BBICKA3bIBAaHMI» OTHOCUTCS KO BCeM KypcaMm, a (OPMHUpPOBaHME JIOTMUECKUX YMEHUH
pacmpeienisieTcs 1Mo BCeM rojiaM 00y4ueHus Ha YpOBHE OCHOBHOTO 00111eTr0 00pa3oBaHUsI.

Conepxxanne o00pa3oBaHMs, COOTBETCTBYIOILIEE TNPEAMETHBIM pe3yiabTaTaM OCBOEHHUs paboueit
MPOTPaMMBI, paclpene€éHHbIM M0 ToJaM OOYYeHHs, CTPYKTYPUPOBAHO TaKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPUHIMIHAIBHBIM BOIpocaM oOydaroluecs oOpaliaiuch HEOAHOKPATHO, 4TOOBI OBJa/ieHHUE
MaTeMaTHYECKUMHU TIOHSATHSIMH WM HAaBBIKAMH OCYIIECTBIIIIOCH MOCIENOBATENBHO M TIOCTYNATEIhHO, C
COOJIIOJICHMEM TPUHIMUNA IPEEMCTBEHHOCTH, a HOBBIE 3HAHHUS BKJIIOYAINCH B OOIIYI0 CHCTEMY
MaTeMaTHYECKUX TMPEJCTABICHUN OOydJalomuxcs, pacmmpsisi u yriayomss e€, oOpasys MpOYHBIE
MHOYKECTBEHHbBIE CBSI3H.

3.MecTo yueOHOro npeamera «MaremMaTuka» B y4eOHOM ILIaHe

B cootBercTBUE ¢ DenepanabHBIM roCcy1apcTBEHHBIM 00pa30BaTeIbHBIM CTaHAAPTOM OCHOBHOTO
o0miero o0pazoBaHusl MaTeMaTHKa BJSETCS 0043aTeIbHBIM IPEIMETOM Ha JaHHOM ypoBHE 0Opa3zoBaHus. B
5—9 kiaccax y4eOHbIN npeaMeT «MareMaTHKay TPaAULIMOHHO N3YYaeTCs B paMKax CIEAYIOIUX YUeOHbBIX
KypcoB: B 5—6 kimaccax — Kypca «MaTtemaTnka», B 7—9 Kiraccax — KypcoB «Anredpay», «['eomerpus» u



«BepOSITHOCTB U CTaTUCTHUKA».

Hacrosmeit mporpammoii iperycMaTpuBaeTcs BhIICICHHE YUeOHOM TUIaHE Ha N3YYEeHHUE MAaTEeMAaTUKH B 5—
6 kyaccax 5 yueOHBIX 4acoB B HEJIEIIO B TEUEHUE KaXA0r0 roja o0y4denus, B 7—9 kinaccax 6 yueOHbIX
9acoB B HEJCIIO B TEYCHHUE KAXKIOT0 rojja 00ydeHus, Bcero 952 yueOHbIX yaca.

IlnanupyemMble pe3yJbTaThbl 0CBOEHUsI YyUeOHOTro nmpeamMera « MaTteMmaTuKa»
HA YPOBHE OCHOBHOI0 00111er0 00pa30BaHus

OcBoeHue yueOHOro mnpeamera «MaremaThka» JOJDKHO OOECIeYrBaTh JIOCTH)KEHHE Ha YPOBHE
OCHOBHOTO 00mIero o0pa3oBaHUsl CICHYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX M  IMPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIbTATOB:

Jluunocmmnote pezyromamot

JInyHOCTHBIE  pe3yibTaThl ~ OCBOCHHS  HPOTpaMMbl  ydyeOHOro  mpenmera  «MartemaThka
XapaKkTepU3yITCs:

e Ilarpyornyeckoe BOCHUTAHME:

MPOSIBJICHWEM HMHTEpeca K MPONUIOMY M HACTOSIIEMY POCCHICKONH MaTeMaTHKH, LEHHOCTHBIM
OTHOIICHHEM K JOCTH)KEHUSM POCCUHCKUX MATEeMAaTHUKOB M POCCHMCKOW MaTeMaTH4eCKOW IIKOJBI, K
WCTIOJIB30BAHUIO ATHUX JOCTIKEHUI B IPYTrUX HAayKax M MPHKIAIHBIX cepax.

o I'paxiaHckoe ¥ IVXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBITIOITHEHUIO 00S3aHHOCTEN Ipa)KIaHWHA U PeaIU3alliy €To MpaB, MPEICTABICHUEM O
MaTEeMaTHYECKUX OCHOBAaX (PYHKIIMOHUPOBAHUS PA3IMYHBIX CTPYKTYP, SIBICHHMA, TPOICAYP TPaKIAHCKOTO
oO1mecTBa (BEIOOPHI, OIIPOCHI | TIP.); TOTOBHOCTBIO K
OOCYXKICHUIO JTHYSCKUX MPOOJIEM, CBS3aHHBIX C MPAKTUICCKUM TMPUMEHEHHEM JOCTHKCHHH HayKH,
OCO3HaHHEM BaYXKHOCTH MOPAIbHO-3TUYECKUX MPUHITUIIOB B JEATEIBHOCTH YU4EHOTO.

e Tpyiosoe BocnuTanue:

YCTAaHOBKOW Ha aKTHBHOE Yy4YacTHe B pEHICHWH MPAKTUYECKHX 3aJad  MaTeMaTU4ecKOn
HAIMpPaBIEHHOCTH, OCO3HAHHEM Ba)KHOCTH MaTEMaTHYECKOT0 00pa30BaHUS Ha MPOTSHXKEHUU BCEU JKU3HH IS
yCTIENTHOHM MTPOoeCCHOHATFHON NEATETFHOCTH M Pa3BUTHEM HEOOXOAWMBIX YMEHUH; OCOZHAaHHBIM BEIOOPOM
U TIOCTPOCHHUEM HWHIMBUAYAIbHON TpPAaeKTOPUHM OOpa30BaHUSA U KU3HEHHBIX IUIAHOB C Y4YETOM JUYHBIX
MHTEPECOB U 00IIECTBEHHBIX TOTPEOHOCTEM.

e DcreTHyYecKoe BOCIHTAHME:

CIOCOOHOCTBIO K SMOIMOHAIBHOMY W AICTETHUYECKOMY BOCHPUATHIO MaTEMaTHYECKHX OOBEKTOB,

3aj1ad, peleHu, pacCyACHUH; YMEHHIO BHJIETh MaTEeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE.
o IleHHOCTH HAVYHOIO NNO3HAHWS:

OpHEHTAaIel B JICATEIEHOCTH Ha COBPEMEHHYIO CHUCTEMY HAyYHBIX IPEICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKa, MPHUPOABI U OOIIECTBa, MOHUMAHHEM MaTEeMaTHUYeCKONH HAayKHh Kak
cepbl 4eTT0BEYECKOH IeATEIIEHOCTH, STAIOB €€ Pa3BUTHSI
U 3HAYUMOCTU JUIS PAa3BUTUSA LHUBWIN3ALMU; OBIAJECHUEM S3bIKOM MATEMAaTUKH M MaTeMaTH4YeCKOU
KyJIbTypOH KakK CpEICTBOM ITO3HAHHS MHpPA; OBJIAJACHUEM MPOCTEUIIMMU HaBBIKAMH HCCIIEIOBATEIhCKON
JesTeTbHOCTH.

o ®duznyeckoe BOCIUTAHHE OPMHPOBAHME _KVJIBLTYDBI _3/I0DOBbLS ¥ IMOIHOHAJILHOLO
OJaronoayyus:

TOTOBHOCTBIO MPUMEHSITh MATEMAaTUIECKUE 3HAHUS B MHTEPECAX CBOETO 3/I0POBbsI, BEJACHHUS 3J0POBOTO
oOpasa >kM3HH (310pOBOE MUTaHKE, COATAaHCUPOBAHHBINA PEKUM 3aHATUN U OTIbIXA, peryisipHas pusndeckas
aKTUBHOCTH); C(hOPMHPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPU3HAHUEM CBOETO IMpaBa Ha OMIMOKY M TaKOTo
e MpaBa JIpyroro 4eioBeKa.

e DKO0JOIMYECKOE BOCIIUTAHHUE:



OpHEHTaIel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HAHUM Ul pelIeHus 3a1a4 B 00JacTH COXPaHHOCTU
OKpY’Karollel cpe/ibl, INIaHUPOBAHMSI IIOCTYIIKOB M OLIEHKH UX BO3MOKHBIX IOCIEICTBUH JUIsl OKpYXKaroIei
Cpezbl; OCO3HAHUEM II00ATBHOTO XapaKTepa IKOJIOTMYECKUX MPOOIeM U IMyTel UX PeLIeHHUS.

JIMYHOCTHBIEC pPe3VabTAThbl. 00ecneYHBAIONINE AMANTANNIO 00VYAIOIIErocs K W3MEHSIIOIUMCS

YCJI0BUAM CO!!I/IaJILH()ﬁ Hu HpHpOZ!HOﬁ CPENbI:
T'OTOBHOCTBIO K HeﬁCTBHHM B YCIOBHAX HeOHpeI[eJ'IéHHOCTI/I, INOBBIIICHHUIKO  YPOBHA cBOEH

KOMIIETEHTHOCTH 4Y€pe3 IPAKTUYECKYIO JIEATEIBHOCTb, B TOM YHUCIIE YMEHHE YYHUTHCS y APYIHX JIIOACH,
IpUOOpETaTh B COBMECTHOM JIESITEIbHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETEHLIMU U3 OIIbITA IPYTHUX;
HEOO0XOAUMOCTBIO B (POPMHUPOBAHUHM HOBBIX 3HAHUH, B TOM yHcie (OpMyTupoBaTh WACH, HMOHATHS,
rUNoTe3sl 00 00BeKTaX M SBIEHHUSAX, B TOM 4YHCIE paHee HE H3BECTHBIX, OCO3HABaTh JE(PULIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE Pa3BHUTHE;
CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CHUTYAllMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAlMIO KaK BBI3OB,
TpeOYyIOUMii KOHTPMEpP, KOPPEKTUPOBATh IPHHAMAEMbIE pPEIICHHS W JEHCTBHA, (OPMYIHPOBATH H
OLIEHUBATh PUCKH U MOCJIEACTBUSA, POPMHUPOBATH OIIBIT.

Memanpeomemmnuie pezyromamaol

MeramnpeaMeTHble  pe3yibTaThl OCBOSHHSI IPOrpaMMbl  y4eOHOro mpeamera «MaremaTHKa
XapaKTePU3YIOTCS OBIAJCHUEM VHUBEPCANbHLIMU NO3ZHABAMENbHLIMU — OelCMEUAMU, VHUBEPCATbHLIMU
KOMMYHUKAMUBHBIMU OeliCMUAMU U YHUBEPCATbHBIMU Pe2YIIMUSHBIMU OeliCIEUAMU.

1)  Vuuseepcanonvie nosmasamenwvhvle Oeticmeus —obecneuusaiom —Gopmuposanue  6a308blx
KOCHUMUBHBIX NPOYECcco8 00yuaowmuxcs (0ceoeHue memo0oo8 NO3HAHUS OKPYAHCAIOUuLe20 Mupa, npumeHeHue
JIO2UHeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHul pabomams ¢ uHgopmayueti).

Ba3zoBble Jornyeckue jaeiicTBus:

v BBUSIBISTH M XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMAaTHYECKHX OOBEKTOB, MOHSTHIA,
OTHOIICHUH MEXIy TOHATHAMH;, (DOPMYIHpPOBATH OMNpPEICICHHUS TOHSITHIA, YCTaHABIUBAThH
CYUIECTBEHHBIH MPHU3HAK Kilaccu(UKAIMKM, OCHOBaHHS AN OOOOIICHHS U CpPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJN3a,;

v BOCIIpHHHMAaTh, (OPMYJIHPOBaTH W  NPeOOPa3OBBIBATH  CYKIEHHs:  YTBEPAWTECIbHBIE H
OTpHIIATENbHBIC, €TUHIYHBIC, YACTHBIE U O0IIKE; YCIOBHBIE;

v’ BBISIBISATH MareMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W NPOTHBOpPEYMs B (paKTax, JaHHBIX,
HAONMIOACHUSAX W YTBEPXKICHUSX; NpeIaraTb KPUTEPUU JUIS BBISBICHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYUI;

v\ Jenatb BBIBOALI C  HCIOJAB30BAHUEM 3aKOHOB JIOTUKH, JEAYKTUBHBIX M  MHIYKTUBHBIX
YMO3aKJIIOUEeHUH, YMO3aKIIIOUEHUH TI0 aHAJIOTHH;

v/ pa3bupaTh JOKa3aTeIbCTBA MATEMATHYECKUX YTBEPKIAECHHUHN (MIPAMbIE U OT POTHBHOTO), IPOBONUTH
CaMOCTOSITENTLHO ~ HECIIOKHBIE ~ JOKa3aTelbCTBA  MaTeMaTH4ecKuX  (akToB,  BBICTPAMBATH
apryMEHTAIlMI0, TPUBOJWTH TPUMEPHl H  KOHTPIPHUMEPHI; OOOCHOBBIBATH  COOCTBEHHBIC
paccyXaeHus;

v’ BBIOMpaTh Crmoco0 pemieHuss ydeOHOM 3amaun (CpaBHHBATh HECKOJIBKO BAPHAHTOB pEIICHHS,
BBIOMpATH HarOoJIee MOIXOSAIINN C YIETOM CaMOCTOSITENILHO BBIJICIICHHBIX KPUTEPUEB).

ba3oBble ucc/ie10BaTENbLCKNE ACHCTBUA:

v/ MCHOJIB30BaTh BOIPOCHI KAK UCCIIEI0BATENLCKUM HHCTPYMEHT MMO3HAHUST; (JOPMYIIMPOBATE BOIPOCHI,
bukcupyromnme mpoTHBOpeUHe, MpodIeMy, CaMOCTOSTENBHO YCTaHABIMBATh MCKOMOE M JaHHOE,
(bopMHpOBATH TUITOTE3Y, APTYMEHTHUPOBATH CBOYO TTO3UITHI0, MHEHHE;

v/ TIPOBOJUTH IO CAMOCTOSITENIBHO COCTABICHHOMY IUIAHy HECIOXKHBIA SKCIIEPUMEHT, HEOOJbIIOe
UCCIIC/IOBAaHUE 110 YCTAHOBJIGHHUIO OCOOCHHOCTEH MaTeMaTn4ecKoro OOBEeKTa, 3aBHCHMOCTEH
00BEKTOB MEKIY COOO0H;



v’ caMoCTOATeNbHO  (OPMYIIUPOBaTh  OOOOIICHHST W BBIBOJBI IO PE3YJbTaTaM IPOBEIAEHHOTO
HaOJIOA€HUS, UCCIIEOBAHUS, OLIEHUBATh JIOCTOBEPHOCTh IOJYYEHHBIX pE3yJbTaToOB, BBIBOJOB U
000011IEHHI;

v/ IPOTHO3MPOBATH BO3MOKHOE Pa3BUTHE IPOIECCA, & TAKKE BBIIBUIATH IMPEINOJIOKEHHS O €ro
pPa3BUTHUU B HOBBIX YCIIOBHSIX.

Patora c undopmanmeii:

v/ BBUIBJISATH HEJJOCTATOYHOCT W M30BITOYHOCTH HH(OPMAIINH, TAHHBIX, HEOOXOIMUMBIX JUISl PELIICHUSI
3aJa4H;

v’ BBIOMpATH, aHAIM3UPOBATH, CHCTEMATH3UPOBATh U MHTEPIPETHPOBATH MH(POPMAIIMIO PA3ITUYHBIX
BUJIOB U (pOPM IIPEICTABICHHUS;

v/ BBIOMpATH (OPMY IPEACTABICHHS MH(POPMAIMK M WILTIOCTPUPOBATH PEIIAeMble 3aj1aud CXEMaMH,
yarpaMMamu, HHOU rpauKoil 1 UX KOMOMHALUSAMY;

v/ OllcHMBaTh HAAE&KHOCTH WH(GOPMAMM 10  KPUTEPHAM, TNPEIJIOKCHHBIM  YYUTEIEM WM
c(OpPMYIHPOBAHHBIM CAMOCTOSITENBHO.

2) YHueepcanvhbie KOMMYHUKAMUBHBIE OelicmMEUsl 00eCneyusarom chopmuposaHHoCmy COYUAIbHBIX
HABbIKOG 00YYAIOUUXCHL.
O0menue:

v/ BOCHPHHHMATh U (OPMYJIUPOBATH CYKICHUS B COOTBETCTBUHM C YCJIOBUSIMH W IIEJISAMU OOIICHUS
SICHO, TOYHO, TPAaMOTHO BBIPaXaTh CBOKO TOUKY 3PEHHUS B YCTHBIX M IMCbMEHHBIX TEKCTaX, aBaTh
MIOSICHEHMSI 110 X0y PELLIEHUS 3a7jaul, KOMMEHTUPOBATh [TOJIYYE€HHBIN pe3ylbTar;

v’ B X0/ie 0OCYK/ICHHUS 3a[aBaTh BOIPOCH MO CYIIECTBY OOCYKIaeMOM TEMbI, TIPOOIEMBI, peraeMoii
3aJlauM, BBICKA3bIBaTh HJEU, HAICJICHHbIE HAa IMOMCK PELIEHMSI; CONOCTaBISATh CBOM CYXKIEHUS C
CYXJEHUSIMH JPYyTrUX Y4YaCTHUKOB JMalIora, OOHapy)XHWBaTh pa3iMyde€ U CXOJCTBO IO3ULUH; B
KOPPEKTHOH opme (HOpMYITHPOBATH Pa3HOTIACHS, CBOM BO3PAKEHUS;

v/ [peACTaBISITh  PE3yNbTaThl  PEHICHHS  3a/aYd, OKCIICPHMEHTa, HCCIEIOBAaHHS, IPOCKTa,
CaMOCTOSITEJIbHO BbIOMpATh (pOpMaT BBICTYIUIEHUS C y4ETOM 3ajad Mpe3eHTalMu U O0COOEHHOCTEH
ayIUTOPHH.

CoTpyaHnyecrBo:

v/ [IOHUMaTh W HCIOJIB30BaTh NMPEMMYINECTBA KOMAHIHON ¥ WHIMBUIYaTbHON PAbOTHI MPU PEIIEHUN
y4eOHbIX MaTeMaTHYeCKHUX 3a/ay; NPUHUMATh IeJIb COBMECTHOM JEATeNbHOCTH, IUIAHUPOBATh
OpraHU3aIMI0 COBMECTHOM paloThl, pacmlpenensTh BUIbI pabOT, JAOTOBapHBATHCSA, OOCYXKIATh
npoliecc U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOIBKHX JIFOJICH;

v/ y4acTBOBATh B IPYIIOBEIX (popMax paGoTsl (0OCYKIeHUS, 0OMEH MHEHUSIMH, MO3TOBBIE IITYPMBI U
Jp.); BBINOJIHATH CBOIO YacTh PabOThl M KOOPAMHHUPOBATH CBOM JEUCTBUS C APYTUMH YJIE€HAMHU
KOMaH/bl; OLEHMBAaTh KauecTBO CBOEr0 BKjIaJa B OOUMI MPOAYKT IO KPUTEPHUAM,
c(OpMyYITMPOBAHHBIM YYaCTHUKAMHU B3aUMOJICHCTBUS.

3) Vuusepcanvhvie pecynamuensie oeticmaus obecneuusaiom Gopmuposarue cmvlciosblx YCmaH080K
U HCUBHEHHBIX HABLIKOG TUUHOCTIU.
Camoopranuzanusi:

v/ CaMOCTOSITENIFHO COCTaBISITh IUIAH, aJITOPUTM PEIICHUs 3a/1aui (MM €ro 9acTh), BHIOMPATh CIOCO0
pelieHuss ¢ y4€TOM HMEIOIIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMeHTHpOBaTh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTDOJIb:

v Brageth crnocobaMH  CaMOMpPOBEPKH, CAMOKOHTPONII —Tpolecca W pe3yibTara  PerieHHs
MaTeMaTH4YeCKOM 3a1a49u;

v/ IIpeIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYThH MPH PEIICHUH 33]a4i, BHOCHTh KOPPEKTUBHI B
JeSITeIbHOCTh HA OCHOBE HOBBIX 00OCTOSITENIbCTB, HAMIEHHBIX OLIMOOK, BBISIBICHHBIX TPYAHOCTEH;

v/ OlICHMBaTh COOTBETCTBHE pE3yJbTara JEATEILHOCTH MOCTABJICHHOW IEIH W YCIOBHSAM, OOBSICHSTH
OPUYMHBL  JIOCTHKEHHUS WM HEJOCTWIKEHHUS IeNM, HaxoIuTh OHIMOKYy, JaBaTh OILIEHKY
nproOpPEeTEHHOMY OIIBITY.



Ilpeomemmnwie pe3ynomamaot

[IpenMeTHBIE pe3yapTaThl OCBOCHUS pabOYeil mporpaMmbl IO MaTeMaTUKE IIPEICTaBICHbI 10 roJlaM
00y4eHUs B CIICAYIOLINX pa3zeiax MPorpaMMbl B paMKax OTJCIbHBIX KypCOB: B
5—6 kmaccax — Kkypca «Martematuka», B /—9 kmaccax — KypcoB «Aunre0pa», «l'eomeTpus»,
«BeposITHOCTB M CTaTHCTHKAY.

«MaremaTuka» 5— 6 KJacchl
1.Ilesim M3yyeHust y4eOHOro Kypca

[TpropuTeTHRIMU IETSIMH OOYUCHHS MaTEMaTHKE B 5—6 Ki1accax sIBISIOTCSL:

v mpojoiskeHre (HOPMHUPOBAHUS OCHOBHBIX MAaT€MAaTHYECKHX MOHATUM (YUCIIO, BEIUYMHA, €OMETPHYECKAs
¢urypa), obOecrneuMBaIOIIMX IPEEMCTBEHHOCTh W MEPCHEKTHBHOCTh MAaTEMAaTHYECKOTro 00pa30oBaHUs
00yJaronuxcs;

v\ pa3sBUTHE HMHTEIUIEKTYalbHBIX U TBOPUECKUX CIOCOOHOCTEN OOYYarOLIMXCH, MMO3HABATENLHOM aKTUBHOCTH,
HCCIIEIOBATEIIbCKUX YMEHUN, MHTEPECA K U3YUEHUIO MAaTEMATUKU;

v\ nojBelieHHE OOYYArOMIMXCsS Ha JOCTYIHOM /I HHX YPOBHE K OCO3HAHHWIO B3aMMOCBS3M MAaTE€MaTHKU H
OKPY’KaIOILero MHUpPa;

v (opmupoBaHre (HYHKIMOHATGHOW MATEMATHYECKOH I'PaMOTHOCTH: YMCHHsS PAaCIlO3HABATh MATEMATHYECKHE
OOBEKTEHI B PCAIbHBIX XU3HCHHBIX CHUTyalUAX, MNPUMCHATH OCBOCHHLIC YMCHHA IJId PCHICHUA ITPAKTHUKO-
OPHEHTUPOBAHHBIX 3a]ad, MHTEPIPETHPOBATh IOJyYCHHbIE Pe3ybTaThl U OLEHHWBATh MX HA COOTBETCTBHE
NPAaKTUYECKON CUTYaLUU.

OcHOBHBIC JMHUH COJEpP)KaHUS Kypca MaTeMaTHKH B 5—O6 kiaccax — apudMerndeckas U IeoMeTpuiecKasi,
KOTOpBIE pa3BHBAIOTCS MapajieNbHO, KaXKAasi B COOTBETCTBUHU C COOCTBEHHOW JIOTMKOW, M OJHAKO, HE HE3aBHCHMO
OJlHA OT JPYToi, a B TECHOM KOHTAaKTe M B3aMMOAEUCTBUHU. Takke B Kypce MPOUCXOAUT 3HAKOMCTBO C DJIEMEHTaMH
aJreOpbl U ONUCATENIbHONW CTATUCTHKH.

Uzyuenne apudmMeTnieckoro Marepruana HaYMHASTCS CO CHCTEMAaTH3allMK M Pa3BUTHS 3HAHUH O HATYpPaIbHBIX
YyciaxX, IIOJyYeHHBIX B HaualdbHOM ImKoje. [Ipy 3TOM COBEpIIEHCTBOBAHWE BBIUMCIUTEIHHON TEXHUKH U
(hopMHpPOBaHNE HOBBIX TEOPETUUECKUX 3HAHUN COUYETAETCS C Pa3sBUTUEM BBIYUCIUTEIBHOU KYJIbTYPHI, B YACTHOCTH C
00y4eHHEM MPOCTEHIINM MpuéMaM NMPUKUIKA U OLEHKH Pe3yJbTaTOB BBIYMCICHHH. M3ydeHre HaTypaslbHBIX YUCEN
MpoJIoJbKaeTcs B 6 Kiacce 3HAKOMCTBOM € HAYaJIbHBIMH TIOHSTHSAMHU TEOPUH JAETUMOCTH.

Hpyroit KpymHBI OJOK B COJAEp)KAaHUM apUPMETHYECKOW IHHHA — 3TO Jpobw. Hauano wusyueHus
OOBIKHOBEHHBIX M JECATHYHBIX JpoOei OTHeceHO K 5 kiaccy. DTO TNEpBBI 3Talm B OCBOCHHMU JpoOCH, Korja
MPOMCXOJIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMH, TIOHATHAMHU TeMBI. [Ipr 3TOM paccMoTpeHre OOBIKHOBEHHBIX JApo0eit
B IIOJIHOM O0BEME MPEIIIECTBYET M3YUEHHUIO JECATUYHBIX ApoOei, 4To IeJecoo0pa3HO C TOYKH 3PEHHS JIOTHKH
W3JI0)KEHUSI YHCIOBOW JIMHWHW, KOTJa TMpaBWia JCHCTBUH C JECATHYHBIMU JPOOSMH MOXHO OOOCHOBaThH YiKe
M3BECTHBIMH QITOPUTMAMH BBITIOJIHEHUS! NEUCTBUI C OOBIKHOBEHHBIMH APOOSMH. 3HAKOMCTBO C JECSITHUYHBIMHU
IpoOsSMH PaCIIUPUT BO3MOXKHOCTH JJIsl IOHMMaHUs O0Yy4alOUIMMUCS TPUKIAJHOTO NPUMEHEHHS HOBOW 3allUCH NPH
W3y4E€HUU APYTUX MPEIMETOB W NMPH MPAKTHYECKOM HCIoNb30BaHuM. K 6 kiaccy oTHECEH BTOPOM 3Tall B M3yYEHUHU
npoOeii, r/ie MPOUCXOAUT COBEPIICHCTBOBAHME HABBIKOB CPaBHEHHUS M NpeoOpa3oBaHUs JpoOel, OCBOCHHE HOBBIX
BBIUHCIUTEIBHBIX AINTOPUTMOB, OTTAUYMBAHUE TEXHUKM BBIUMCIEHHWH, B TOM 4YHCIE 3HA4YeHWH BBIPAXKECHHH,
coJiep>KallliX U OOBIKHOBEHHBIE, M JECATHYHBIE IpOOU, YCTAHOBJICHUE CBA3EH MEXIy HUMH, PACCMOTPEHUE NMPUEMOB
peleHus 3a1a4 Ha ipoou. B Hadane 6 kiracca MporCcXOAUT 3HAKOMCTBO C MOHSATHEM TPOIICHTA.

OCOOEHHOCTBIO M3YyUYEHUS TOJOXKHUTEIbHBIX M OTPUIIATEIBHBIX YHUCEN SBJSIETCS TO, YTO OHU TaKXE MOTYT
paccMaTpuBaTLCS B HECKOJIBKO dTamoB. B 6 kiracce B Hawanme n3ydeHUs TeMbl «llomoXuTenpHble M OTpUIIATEIHHBIC
guciay BeyIenseTrcs monarema «llempie dmcnma», B paMKaxX KOTOPOM 3HAKOMCTBO C OTPHUIATEIHHBIMA YUCIAMH H
JEUCTBUSAMHU C MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YUCIAMU IMPOUCXOJUT HA OCHOBE COAEPKATEIBHOIO MOAXO0AA.
DTO MO3BOJSIET HA JIOCTYIIHOM YPOBHE MO3HAKOMUTH YYAIUXCSl MPAKTUYECKU CO BCEMH OCHOBHBIMHU MOHSITHUSIMU
TEMBI, B TOM YHCJIE U C ITPaBHJIaMH 3HAKOB IIPH BHITIOJIHEHUN apu(METHIECKHX NeiicTBUA. 3yueHne panroHaibHbIX
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YICeNl Ha 3TOM He 3aKOHYHTCS, a OyleT MPOJoIHKEHO B Kypce anredphl 7 Kiacca, YTO CTaHET CIEAYIOIIUM MPOXO0M
BCEX MPUHIMITHATIBHBIX BOIPOCOB, TEM CaMBIM pa3JeJICHUE TPYIHOCTEH OO0JIerdaeT BOCHPUSTHE MaTepuaia, a
pacnpezeneHie BO BpeMEHH CIIOCOOCTBYET MMPOYHOCTH MPHOOPETaEMBIX HABBIKOB.

[Ipy 0oOydyeHHMH pEIIEHUIO TEKCTOBBIX 3allad B 5—6 KiaccaX HCIONB3YIOTCS apu(MeTHYecKre MpPHEMBI
peuieHus. TekcTOBBIE 3amauyu, peliaeMble TpU  OTPAOOTKE BBIUMCIMTEIBHBIX HABBIKOB B 5—6 Kiaccax,
paccMaTpUBAIOTCS 3aJadd CICAYIONIMX BHJOB: 3aJladd Ha JBIDKCHHME, HAa YaCTH, Ha IOKYIKH, Ha paboTy u
MPOU3BOAMTEIBLHOCTh, Ha TPOICHTHI, Ha OTHOMICHUWS W Tpornopiuu. Kpome Toro, oOydvaromuecss 3HAKOMSTCS C
npuéMaMy perieHus 3a7a4 nepe0opoM BO3MOXKHBIX BAPHAHTOB, y4arcs padboTath ¢ HH(OpMaIuel, mpeicTaBICHHON B
(dhopme TaOIHIl WITH THarPaMM.

B paboueit nporpammMe npeaycMOTpeHO (GOPMHUPOBAHHE MPOTEACBTUYCCKUX alreOpandeckux MpelCTaBICHUH.
BykBa Kak CHMBOJ HEKOTOPOTO YHCIIa B 3aBUCHMOCTH OT MAaTeMAaTHUYECKOrO KOHTEKCTa BBOIMTCS TOCTEMEHHO.
ByKkBeHHass CHMBOJIMKA MIMPOKO HCIIOIB3YETCS MPEKIEC BCErO JJIsl 3aMUCH OOMIMX YTBEPXACHHH W TPEIIOKESHUH,
(hopMyII, B YaCTHOCTH JUTSI BBIYHCIICHUS] TEOMETPHUECKHUX BEIIMYUH, B KAUECTBE «3aMECTHUTEIISD YUCIIA.

B kypce «MartemaTtuku» 5—06 KIaccoB INpEACTaBICHA HArJIsAHAS TEOMETpHs], HalpaBlICHHAas Ha DPa3BUTHE
00pa3HOr0 MBIIUICHUS, MPOCTPAHCTBEHHOTO BOOOpaKEHHS, HM300pa3UTENbHBIX YMEHHHA. OJTO BaKHBIH O3Tam B
W3yYCHUU TEOMETPUH, KOTOPBHIM OCYLIECTBISIETCS HAa HArIAJHO-IIPAKTHUYECKOM YpPOBHE, ONHMPAETCs Ha HAarysiIHO-
o0Opa3Hoe MbIIUIeHHE oOOydaromuxcs. bonbinas ponp OTBOOUTCA NPAKTHYECKOW — NESATEIBHOCTH,  OIBITY,
SKCHEPUMEHTY, MoJennupoBannio. OOydarolmecss 3HAKOMSITCS C T€OMETPUYECKUMH (UTrypamMH Ha IJIOCKOCTH U B
MPOCTPAHCTBE, C WX MPOCTEHIIMMHU KOH(PHUTYpamusMH, ydarcss M300pakaTh WX HA HEIMHOBAaHHOW U KIIETYaTOM
Oymare, paccMaTpHBAaIOT WX TMpOCTeiimne CcBoiicTBa. B mpomecce wW3ydeHWs HArMsAIHOW TEOMETPUW 3HAHUS,
MOJTyYEHHBIC 00YJYAIOIIMMHUCS B HAUAIBHOH IIKOJIC, CHCTEMATH3UPYIOTCS M PACIITUPSIOTCS.

2. MecTO y4eOHOIr0 Kypca B y4eOHOM IIaHe

CornacHo yuyeOHOMY TUIaHy B 5—6 KJlaccax M3y4yaeTcs WHTeTPHPOBAHHBIN mpenMeT «MaTtemaTnkay, KOTOPBIN
BKITIOYAET apu(pMETUICCKUI MaTepHual 1 HArJISIHYI0 TEOMETPHIO, a TAKKe MPOIMEACBTUICCKUE CBEICHHS U3 alreOphbl,
3JIEMEHTHI JIOTHKU ¥ Hayaia OMUCATEIbHOW CTaTUCTUKH.

CornacHo yueOHOMY IUTaHY Ha H3yUeHHE yaeOHOTro Kypca «MareMaTnka OTBOJAUTCS:

v B5Kknacce 5 yueOHBIX 4acoB B HefleN0, Bcero 170 yueOHEIX 4acoB;
v’ B6 xiacce 5 y4eOHBIX 4acoB B HeJleNo, Bcero 170 ydeGHBIX YacoB.

3. Coaep:xkanue yueoHOro Kypca ""Maremaruka'"



5 Kknacc

Hamypanvuvie yucna u nyio
Harypanbnoe uucno. Psin Harypansubix uncen. Yucno 0. M3o0paskeHne HaTypaibHBIX YHCEN TOYKaMU

Ha KOOPAMHATHOM (uunciioBoil) npsmoi. [lo3unnonnas cucrema cunciaeHus. Pumckas Hymepanus Kak
IIPUMEP HEMO3ULIMOHHON CUCTEMBI CUHciIeHus. [lecsaTuunas cuctema cunciienus. CpaBHEHHE HaTypalbHbIX
4lcell, CPABHEHUE HaTYpaJIbHBIX yncend ¢ HyléM. CriocoObl cpaBHEHUS. OKpyTieHUE HaTypaIbHbIX YHCEN.
CroxeHne HaTypaJIbHbIX YMCEeNl; CBOMCTBO HYJISI IIPH CIOXKEHUU. Belunranue kak aeiicrsue, oopaTHoe
CJIOKEHUIO.

YMHOK€EHUE HAaTYPAIBHBIX YHCEI; CBOMCTBA HYJIS M €IMHULIBI IPH YMHOKEHUU. JleeHne Kak
neicTBre, 00paTHOE YMHOKECHHIO. KOMITOHEHTBI ACHCTBHIA, CBSA3h MEXKIy HUMU. [IpoBepka pe3ynbrara
apu¢meTnueckoro aencTBus. [lepeMecTurenbHOE U COYETATEILHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHUS, paCIIpeISIUTEILHOE CBOMCTBO (3aKOH) YMHOXKeHUs. Mcnonbp3oBanue OyKB it 0003HAYCHUS
HEM3BECTHOI'O KOMIIOHEHTA U 3allUCH CBOMCTB apu(pMeTHUECKUX AeHcTBUil. JleauTenu u KpaTHble YHUCIa,
pasznoxxeHue Ha MHOXuUTeNU. [IpocTeie u coctaBHbIe uncna. [Ipusnaku nenumocty Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTelneHb ¢ HaTypalbHBIM IIOKa3aTeJIeM. 3alliCh YHMCIIa B BUJIE CYMMBI Pa3psHBIX CJIaracMbIX.

Uucnosoe BelpakeHUe. BplunciaeHne 3Ha4eHU M YHMCIIOBBIX BBIPAKEHUIN; IOPAIOK BBIIIOJIHEHHUS
IEUCTBUI.

Vcnonb30BaHue IpU BBIYUCICHUSAX IEPEMECTUTEIBHOTO U COUETATEIHHOTO CBOUCTB (3aKOHOB)
CIIO)KEHUSI U YMHOXKEHHUSI, paCIPEIeIUTEIHLHOIO CBOMNCTBA YMHOKEHUS.

Upoou

IIpencraBnenue o podu Kak crocode 3anucy 4acTH BeuuuHbl. OObIKHOBEHHBIE 1poOu. [IpaBuiibHbIE
U HeTpaBWIbHBIE 1poou. CMemanHas 1po0b; MpeaCcTaBIeHHe CMEIIaHHOM IpoOu B BU/IE HETIPaBUIIbHON
IpoOu ¥ BbIIEICHUE 1IeJI0ON YacTH YKciia U3 HeNpaBWIbHOM n1podu. M3o0paxenue npobeil Toukamu Ha
qucioBoi npsimoil. OcHOBHOE cBoMcTBO 1podu. Cokpatienue npodeit. [IpuBenenue qpodbu Kk HOBOMY
3HameHareno. CpaBHeHue apooeil. CioxeHue U BblunTaHue ApoOeil. YMHOKeHue U JeneHue apooei;
B3alMHO-00paTHbIe 1poOu. HaxoxaeHne yacTH 1eJIoro 1 LeNoro o ero yactu. JlecatnyHas 3anuch
npobeii. [IpencraBienue necaTHUHOM IpoOu B BUae 0OBIKHOBEHHOM. M300pakeHne AecsITUUHBIX Apoleit
TOYKaMH Ha YUCI0BOU MpsiMoi. CpaBHEHHE IECATUUHBIX ApoOeil. Apudmernyeckue AelcTBUS C
JEeCATUYHBIMU Apo0sMu. OKpyTiieHHe JeCITUYHBIX Apo0eit.

Pewenue mexkcmogublx 3aday

Pemenue TekcToBBIX 3aa4 apupmMeTuuecKuM criocoboM. Perienne noruueckux 3agad. Pemenne
3aJja4 IepebopoM BceX BO3ZMOKHBIX BapuaHTOB. Vcnonabp30BaHKe MPU peIIeHUH 3a/1a4 TaOJIHIl U CXEM.
Pemenne 3ana4, conepxaniux 3aBUCUMOCTH, CBSI3bIBAIOIINAE BEIIMYHUHBI: CKOPOCTbh, BPEMS, pACCTOSHUE;
1IeHa, KOJINYECTBO, CTOUMOCTb. EJMHUIIBI U3MEpeHHs: MacChl, 00bEMa, IIEHBI; PACCTOSHUS, BPEMEHH,
CKOPOCTH.

CBs3b MEXy JMHULIAMHU U3MEPEHUS Ka)KJOM BEIMUMHBL. PelieHre 0CHOBHBIX 3a/1a4 Ha Jpo0u.
[IpencraBienue 1aHHBIX B BUJIE Ta0JINIL, CTOIOYATHIX JUArpaMM.

Haznaduan ceomempus

Harnsnaeie npencraBienus o Gurypax Ha mjiocKOCTU: TOUKa, IpsIMas, OTPE30K, JIyd, yroJl, JIoMaHasl,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YTo0i. IIpsmMoil, OCTpbId, TylOW U pa3BEPHYTHINA yriibl. J[uHa oTpe3kKa,
METpUYECKHE €AMHULIBI THHBL. JJTMHa TOMaHo, epuMeTp MHOroyrojbHuKa. M3Mepenue u nocrpoeHue
YTJIOB C MMOMOIIIBIO TpaHcnopTHpa. Harmsiiaele npeacTaBieHus o (urypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBE Guryp. M3obpaxenue Guryp, B TOM 4yucie Ha
kieryatoit Oymare. [Toctpoenne koHpUrypaluii u3 yacTei mpsiMoil, OKpY>KHOCTH Ha HEIMHOBAHHOM U
KkieryaTort Oymare. Mcronp30BaHue CBOMCTB CTOPOH M YIJIOB NMPSMOYTOIBHUKA, KBaaparta. [Imomans
NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4HCie QUTYp,
n300paxXEHHBIX HA KieT4aToi Oymare. EnuHuiel n3mepenus iomany. Harnsiaele npeactaBaeHus o
MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBIN NapaljieNnenunes], Kyo, MHororpaHHuku. M3o0paxxenue
MPOCTEHIINX MHOTOIpaHHUKOB. Pa3BépTku KyOa u napamnenenumnena. Coznanue Mojieneil MHOTOrpaHHUKOB
(13 Oymaru, IpoBOJIOKH, MIIACTUIIMHA U JIp.). O0BEM NPSAMOYTOJILHOTO Mapaiesienunena, kyoa. EnuHunb
U3MepeHus o0bEMa.



6 Knacc

Hamypanvnoie uucna
Apudmerndeckue ASHUCTBUS ¢ MHOTO3HAYHBIMHA HATYPAIbHBIMU YHCIaMU. YHNCITIOBBIC BBIPAXKEHUS,

MOPSOK JICHCTBUM, UCTIONB30BaHUE CKOOOK. Vcronb30Bane MpU BEIYUCICHHUSIX TEPEMECTUTEIBHOTO
COYETATEJILHOIO CBOMCTB CJIIOKCHHS U YMHOXKEHHS, PACIPEICIINTEIBHOIO CBONCTBA YMHOKEHUS.
OxpyrieHne HaTypaibHbIX YUCEIL.

JlenuTenu U KpaTHbIE YHciIa; HauOOobIINN 00U 1eInTellb U HauMEeHbIIee 0011ee KpaTHOE.
JlenuMocTb CyMMBI ¥ IPOU3BEACHUA. [[eleHne ¢ 0CTaTKOM.

00u

OObIKHOBEHHAs IPOOb, OCHOBHOE CBOICTBO IpoOH, coKpaleHue qpodeii. CpaBHEHHE U
ynopsiiounBanue ApoOei. Pernenne 3a1a4 Ha HAXOXKA€HUE YAaCTH OT LIEJIOr0 U IIEJIOr0 MO €ro YacTH.
JlpoOHOe uuciio kak pe3ynbrar AeneHus. [IpegacraBneHue qecsITHYHON qpooH B BUAEe OOBIKHOBEHHOH Apo0Ou
Y BO3MOXKHOCTb IIPEJICTaBICHNUs OOBIKHOBEHHOH IpoOM B BUJE NecATUYHON. JlecaTuuHble ApoOu U
MeTpUUecKas cuctemMa Mep. ApupMeTu4ecKre JeHCTBUS U YUCIOBbIE BBIPAKEHUS C OOBIKHOBEHHBIMH U
JEeCATUYHBIMU APOOSMHU.

OtHowenue. Jlenenue B JaHHOM OTHOIIeHUU. MaciuTa0, nponopuus. [Ipumenenue nponopuuii npu
peweHnu 3ana4. [lonsatre npouenra. BerunciaeHue NpoueHTa OT BEIUYHUHBI U BEJIMYUHBI 110 €€ MIPOLICHTY.
BripaykeHue npoueHTOB JIeCATUYHBIMU Apo0sMu. Pemenne 3a1ad Ha MpoLeHThl. BoipaskeHue oTHOLIEHUS
BEJIMYMH B IIPOLICHTAX.

Honoxcumenvuble u ompuuamenbnbvle YUcia

[TonoxxurenpHbIe U OTpULIATENbHBIE Yncia. Llensle uncna. Moaynb unca, reoMeTpuyecKas
UHTEpIpeTanus Moayiisa yucia. M3o00pakeHue ynces Ha KOOPAUHATHOM NpsiMoid. HUCII0BbIE MPOMEXKYTKH.

CpaBHeHnue yncen. ApupmeTnyeckre AeUCTBUS C OJI0KUTEIbHBIMU U OTPULIATEIbHBIMU

YHUCIIAMH.

[IpsimoyronbHas cucTeMa KOOpAUHAT Ha INIOCKOCTH. KoopinHaThl TOUKH Ha IIIOCKOCTH, adciucca U
opauHara. [loctpoenue Touek u PUryp Ha KOOPAMHATHOM MJIOCKOCTH.

byxeennvle svipaxcenus

ITpumeHeHne OyKB AJIs 3aIIUCH MAaTEeMaTHUECKUX BBIpAXKEHUH U MpeyiokeHnit. CBoiicTBa
apudmeTnueckux neicTBUi. BykBeHHBIE BbIpaXKEHHS U YUCIIOBBIE [T0/ICTAHOBKU. byKBEHHBIE paBEeHCTBA,
HaXO0XJICHHE HEU3BECTHOr0 KOMIOHEeHTa. DopMyJibl; GOpPMYIIbI IEpUMETpaA U IUIOLIAU IPSIMOYTOIbHUKA,
KBajpara, 00bE€Ma mapajienenurena u Kyoa.

Pewenue mekcmogblx 3aday

Pemenue TeKCTOBBIX 3a/1a4 apupMeTHUECKUM criocoboM. Pemenue noruueckux 3agad. Pemenue
3aJ1a4u 1epebopoM BceX BO3ZMOXKHBIX BapUAHTOB.

Pewmenne 3ana4, conepkalmx 3aBUCUMOCTH, CBSI3BIBAIOIINX BEJIMUYMHBIL: CKOPOCTh, BpEMS,
paccTosiHUE; 1IeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOAUTENILHOCTD, BpeMsi, 00bEM padoThl. EnnHuIst
M3MEPEHMSI: MacChl, CTOMMOCTH; PACCTOSIHUSI, BpEMEHH, CKOPOCTH. CBSI3b MKy €IMHULIAMHU U3MEPEHUs
Ka)KJJOW BEJTUYMHBI.

Pemrenne 3ana4, CBA3aHHBIX C OTHOLLIEHWEM, IPONOPLIHOHAIBHOCTBIO BEJIMYHH, IPOLIEHTAMY;
pelleHre OCHOBHBIX 33aJa4 Ha JpOOU U MPOLIEHTHI.

OrneHKa 1 IpUKKUAKa, OKPYTJIEHUE pe3yibTaTa.

CocraBieHne OyKBEHHBIX BBIPKEHHI 10 YCIIOBHIO 3a1auu. [Ipencrapienne TaHHBIX C TOMOILBIO
Tabnun u nuarpamMm. CtonduaTeie AMarpaMMbl: YT€HHE U TOCTpoeHHe. YTeHne KpYroBbIX Juarpamm.

Haznaonaa ceomempus

Harnsanbie npesacraBienus o purypax Ha IiI0CKOCTH: TOUKa, IpsMasi, 0TPE30K, JIyd, YTroJl, JoOMaHasl,
MHOT'OYTOJIbHUK, YETBIPEXYTOJIBHUK, TPEYTOJIBHUK, OKPYKHOCTb, Kpyr. B3anMHOE pacnoioxkeHue 1Byx
IPSIMBIX Ha MJIOCKOCTH, NapaJljIeNIbHbIE NPSMBIE, IEPIEHUKYIApHBIE IpsiMble. MI3Mepenne paccTosHuUI:
MeXIy IBYMSI TOUKaMH, OT TOYKHU JI0 IPSIMOM; JJIMHA MapuIpyTa Ha KBaJJpaTHON CETKe.

N3mepenue u nocTpoeHue yrios ¢ IOMOLIbIO TPAHCIIOPTHPA. BUIBI TPEYrOJIbHUKOB: OCTPOYTOJIBHBIM,
MPSIMOYTOJIbHBIHN, TYHOYTOJIbHBIN; paBHOOEAPEHHBINH, pABHOCTOPOHHUN. YEThIPEX YT OIBHUK, TPUMEPDI
YETBIPEXYTOJILHUKOB. IIpsIMOYroibHUK, KBapaT: UCIIOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, IUATOHAJICH.



N300pakeHre reoMeTpruuecKux (pUryp Ha HETMHOBAaHHOM Oymare ¢ MCIIOJIb30BaHUEM IIUPKYIIS, TUHEHKH,
yroJjbHUKa, TpaHcnoptupa. [loctpoenns Ha kineryaroii Oymare.

[Tepumerp mHOTOyrONBHMKA. [loHATHE MIOIIAN PUTYPBI; €TUHUIIBI U3MEPEHUS TUTOIIAH.
[TpubmmkéHHOE M3MEpeHHe IIomaan GUryp, B TOM YHCiIe Ha KBagpaTHOH ceTke. [Ipubmmkénnoe
M3MEpEHUe JUTMHBI OKPY>KHOCTH, TUIOLIAIN KPyTa.

CumMeTpus: IeHTpalibHas, 0CeBasi U 3epKajbHas cuMMeTpuu. [locTpoeHne CHMMETPUYHBIX QUTYP.

Harnsgaele  mpeacTaBieHMs O MPOCTPAHCTBEHHBIX (Urypax: MapajuieNenumnen, Kyo, mpusma,
nUpaMuia, KOHYC, IIMHAP, map u cdepa. M3o0paxkenne npoctpancTBeHHbIX (uryp. [Ipumepsr pa3BépTok
MHOTOTPAaHHHUKOB, LWIMHApa KU KoHyca. CozgaHue Mojeiel NpOCTpaHCTBEHHbIX ¢uryp (w3 Oymarw,
IPOBOJIOKH, TUIACTHIIMHA U Ap.). [loHsTHe 00bEMa; eauHuUNbl n3MepeHus 00béMa. OOBEM MPSIMOYTOJIEHOTO
napajiesnenumnena, Kyoa.

4. TlnaHupyeMble MpeAMeTHBIE Pe3yJbTAThI 0CBOEHHA padoueii mporpaMMbl Kypca
«MaremMaTuka» 5 — 6 Kirace

S Knacc
OcBoenue yuebHoro kypca «MareMatrkay B 6 KJIaCC OCHOBHOM IIKOJIbI TOJDKHO 00ECIeYruBaTh
JOCTHKEHHE CIEIYIOUINX IPEAMETHBIX 00pa30BaTeIbHbIX PE3YIbTAaTOB:
Yuciia 1 BLIYUCTCHUSA
v" TIoHUMATh U IPABUIILHO YIIOTPEOIISATH TEPMHUHBI, CBSI3aHHBIC C HATYPAIBHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMHU.
v CpaBHUBATh U yIIOPSA0YMBATH HATYPATbHBIC YHCIIA, CPABHUBATH B IIPOCTEUIIINX CIIydasx
OOBIKHOBEHHBIE IPOOH, TECATHUHBIC IPOOH.
v COOTHOCHTH TOUKY HA KOOPJUHATHO# (YMCIIOBOM) MPSMOIA C COOTBETCTBYIOIIUM €i YHUCIIOM H
n300pakaTh HaTypaJbHbIE YMCIIa TOYKAMH HA KOOPJMHATHON (YMCIIOBOM) MPSIMOH.
v BBINOJHATH apU(PMETHUECKUE IEUCTBHS C HATYPATBHBIME YKMCIIAMH, ¢ OOBIKHOBEHHBIMU
IpoOsSMU B IPOCTEHIINX CITydasix.
V' BBINOJHATE IPOBEPKY, PUKUIKY PE3Y/IbTaTa BEIYUCIEHHIA.
v OKpYIJIATh HATYpATbHBIE YUCIIA.
Pemenne TekcToBBIX 32124
v' Pemiath TeKCTOBBIC 3a]1a41 apU(PMETHUECKHM CIIOCOOOM H € TOMOIIBIO OPraHU30BAaHHOTO
KOHEYHOI0 epebopa BCeX BO3MOXHBIX BApUAHTOB.
v' Perarth 3a1a4u, COAEPIKAIIIE 3aBUCHMOCTH, CBA3BIBAIOIIIE BETMINHbI: CKOPOCTh, BPEMH,
paccrosiHue; 1ieHa, KOJIMYeCTBO, CTOUMOCTb.
Vcnonb30BaTh KpaTKUeE 3aMMCH, CXEMBI, TaOIUIbI, 0003HAUEHUS [TPU PELICHUH 3a/1a4.
[Tonb30BaThcs OCHOBHBIMU €IMHULIAMU U3MEPEHUS: [IEHbI, MACChI; PACCTOSIHUS, BDEMEHH,
CKOPOCTH; BBIPa)KaTh OJIHU €AVHUIIBI BEJIN- YHHBI YEPE3 IPYTHE.
v’ U3BieKarh, aHATU3UPOBATh, OLIEHUBATH HH()OPMAIIHUIO, IPEJICTABIEHHYIO B TAOJHIIE, HA
cToI04aTON TuarpaMMe, HHTepIPETUPOBATh MPEeACTaBICHHbIE JaHHbIE, HCIIOIb30BaTh 1aHHbIE
IIpU pelIeHUH 3ajay.
Harnsignasi reomerpus
V' Tlonb30BaThCsl TEOMETPHYECKUMHE MTOHSTHSIME: TOYKA, TPsiMasi, OTPE30K, Jy4, Yo,
MHOTOYT'OJIbHUK, OKPYKHOCTb, KPYT.
V' TIpuBOAUTH PHMEPHI OOBEKTOB OKPYXKAIOIIETO MUPA, UMEIOMINX (OPMY U3yUIECHHBIX
reOMEeTPUUYECKUX QUryp.
v Ucrnonb30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAMU: BEPIIHHA CTOPOHA; C
MHOTOYT'OJIbHUKAMU: yTOJl, BEPIINHA, CTOPOHA, IMATrOHAJIb; C OKPYKHOCTBIO: paJNycC, JUaMETP,
LIEHTD.
v M306pakarh U3yueHHbIE TEOMETPUYECKUE (PUTYPHI Ha HEJTMHOBAHHOW M KJIETYaTOM Oymare ¢
MTOMOUIBIO LIUPKYJIS U IUHEHKH.
v HaxomuTh JUTHHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C TOMOLILIO INHEHKH, CTPOUTH
OTPE3KH 3alaHHON JUIMHBI; CTPOUTH OKPYXHOCTb 33JJaHHOTO paauyca.

AN



v Hcnonb30BaTh CBOWCTBA CTOPOH M YTJIOB MPAMOYTOJILHHUKA, KBAJPATa IS UX OCTPOCHHUS,
BBIYMCIICHHS TUIOLIAJAN U IEpUMETpA.

v BBIYHCIIATH IEPUMETP U TUIOIIA/L KBAIpaTa, MPpAMOYTOJIbHUKA, PUTYD, COCTABICHHbIX U3
MPSIMOYTOJILHUKOB, B TOM 4yHciie QUTyp, U300paKEHHBIX Ha KJIeT4aTol Oymare.

V' Tlonb30BaThCsi OCHOBHBIMU METPHUYECKMMHE €IMHUIIAME U3MEPEHHUS JIMHBI, UTOIIA/IH;
BBIPAYKaTh OJJHU €IMHUIIbl BETUYHUHBI UEpE3 APYyTHUE.

v’ PacnosHaBath napajuielienuIes, Kyo, MCIoIb30BaTh TEPMUHOJIOIHIO: BEPLIMHA, peOPO IrpaHb,
M3MEpEeHUs; HaXOAUTh U3MEPEHHs Mapaieenurnea, Kyoa.

v BbumcisaTh 06bEM Kyba, mapauiesienuIie/ia mo 3a1aHHbIM H3MEPEHHSIM, T0JIb30BATHCSI
€IMHULIAMU U3MEpeHHs 00bEMa.

v’ PemaTh HECIIOXKHbIE 331441 HA H3MEPEHNE FeOMETPHUCCKHUX BETHUNH B IIPAKTHYECKUX
CUTyaILUsX.

6 Kracc
OcBoenue yueOHOTo Kypca «Marematuka» B 6 KJlacC OCHOBHOM IIKOJIBI JOJHDKHO 00ECIeunBaTh
JOCTHKCHHE CIICIYIONIMX MPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yIbTATOB:
Yucna u gpluucienus

v’ 3HaTh ¥ IOHUMATh TEPMHUHBI, CBA3AHHBIE C PA3IMIHBIMH BHIAMH YHCEN M CIIOCO0aMHU UX
3aMiCH, MEPEXOIUTh (€CIIH 3TO BO3MOXKHO) OT OJJHOM (POPMBI 3alIUCH YUCa K APYTOi.

v CpaBHHMBATh M yIOPSI0YMBATH IEJIBIC YUCIIA, OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH,
CpPaBHHBATh YHMCJIA OJTHOTO M Pa3HBIX 3HAKOB.

v' BBINOJIHATE, cOYETast YCTHBIE M ITMCbMEHHBIE IPUEMBI, apH(PMETHIECKHE JIEHCTBHUS C
HATypPaJIbHBIMU | [IETBIMU YHCIIAMU, OOBIKHOBEHHBIMH U JCCSITHUYHBIMH JIPOOSIMH,
MOJIOKUTEITbHBIMU U OTPHUIATETIbHBIMU YHCIIAMHU.

v BBIYMCIIATH 3HAYEHUS YHUCIIOBBIX BBIPAKEHUH, BBIIOIHATE IIPUKUIKY U OLIEHKY PE3y/IbTaTa
BBIYHCIICHH; BBIIIOJIHATH TPE0Opa30BaHNs YHCIOBBIX BBIPAXKEHUI Ha OCHOBE CBOWCTB
apuMeTUYECKUX JEeHCTBUM.

v" COOTHOCHTH TOYKY Ha KOOPJAMHATHOM MPAMO# C COOTBETCTBYIOIINM €/ YHCIIOM U M300pakaTh
qrclia TOYKaMHU Ha KOOPIWHATHOW MPSIMON, HAXOAUTh MOJTYJIb YHCIIA.

v COOTHOCHUTBH TOYKH B TIPIMOYTOJBHON CHCTEME KOOPIMHAT C KOOPJAUHATAMH 3TOM TOYKH.

v OKpYIIATh LENbIE YUCIIA U AECATUUHBIE IPOOH, HAXOAUTH IPUOIIMIKEHNS YHCEL.

Yucnogvie u 0YKEEHHbIE BLIPANCCHUSA

v’ TlouuMarh ¥ yIoTpeOIIATh TEPMHUHBL, CBA3AHHBIE C 3AIIUCHIO CTENEHH YKCIIa, HAXOIUTh KBaJpar
1 KyO 4rcra, BBIYUCIATh 3HAUEHUS] YHCTIOBBIX BBIPAKEHUHN, COJEPIKAIIUX CTETICHU.

v' Tlonb30BaThCs MPU3HAKAMM JIETMMOCTH, PACKIIAALIBATE HATYPAILHEIE YKCIIA Ha IPOCTHIE

MHOKUTEIH.
[Tonb30BaTbcs MacITabOOM, COCTABISTH TPOMOPIIMU U OTHOIIICHUSI.
Hcnonb30BaTh OYKBBI AT 0003HAYCHHUS YMCEIT TIPH 3aIICH MAaTEMATHYECKHUX BBIPAKCHHIM,
COCTaBJIATh OyKBEHHBIC BRIPAXKECHUS U (POPMYITBI, HAXOIUTH 3HAUCHHUSI OYKBEHHBIX BBIPAKCHHUI,
OCYIIECTBJISISI HEOOXOUMBIE MTOJICTAHOBKH M MPE0Opa3oBaHUSI.

v HaxoauTh HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.
Pewienue mexcmogoix 3a0ay

v Pemath MHOTOIIIArOBBIE TEKCTOBBIE 331441 apU()METHIECKUM CIIOCOOOM.

v’ Pemars 3a71a4u, CBSI3aHHbIE C OTHOIIEHUEM, IPOITOPIUOHAIBHOCTBIO BEJMYHH, IIPOIIEHTAMM;
peliaTh TpU OCHOBHBIC 3a/1a9U HA IPOOH U MTPOIICHTHI.

v’ Pemars 3a1a4u, CoJeprKaIlie 3aBUCHMOCTH, CBS3bIBAIOIIME BETMYMHBL: CKOPOCTh, BPEMS,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOMMOCTh; TPOU3BOJAUTEIBHOCTD, BpeMs, 00bEMa pabOTHI,
UCTONB3Ys apuMeTnyecKkre AelCTBUS, OLICHKY, MPUKHUJIKY; TIOJIB30BaThCS €AMHHUIIAMU
MU3MEpPEHUS] COOTBETCTBYIONIUX BEITUIHH.

v CocTaBisTh OYKBEHHBIE BHIPAKEHUS 110 YCIOBHIO 3aJa4H.

AN



v

W3BnekaTh nH(pOpMAIIHIO, TPEICTABICHHYIO B TA0INIAX, HA TMHEHHON, CTOOYATON HITH
KPYTOBOH AMarpaMMax, MHTEpIIPETUPOBATH MTPECTaBICHHbIC JaHHBIC; UCIIOIb30BaTh JaHHbIE
IIPU PEUICHNH 33/1a4.

[IpencraBiasaTh HOOPMAIIHIO C ITOMOIIBIO TAOJIUIL, THMHEHHOHN U CTOI0YATON IUarpaMM.

Haznaounan 2eomempus

v

AN

[TpuBoIUTE IpUMEPHI 0OBEKTOB OKPYKAIOIIETO MUPA, UMEIONINX (HOPMY H3y4ECHHBIX
reOMETPUUYECKUX IIOCKUX M MTPOCTPAHCTBEHHBIX (PUTYP, IPUMEPHI PABHBIX U CUMMETPUYHBIX
¢buryp.

N300paxaTh ¢ HOMOIIbIO LIUPKYJIS, THHEHKH, TPAHCTIOPTHPA Ha HEIMHOBAHHOW M KJIETYATOMN
Oymare M3y4eHHbIE TUIOCKUE TeoMeTprudeckue GUrypbl 1 KOHPUTrypaluuu, CAMMETPUYHbBIE
¢burypsi.

[Tonb30BaTbCs reOMETPUUECKUME MOHSITUSIMH: PABEHCTBO (PUTYP, CHMMETPHUSI; UCIIOIB30BaTh
TEPMUHOJIOTHIO, CBA3AHHYIO C CAMMETPHUEN: OCh CUMMETPHH, LICHTP CUMMETPHUH.

HaxoauTh BETUYHMHBI YTII0B U3MEPEHHEM C TOMOUIBIO TPAHCIOPTUPA, CTPOUTD YTJIbI 3aIaHHOM
BEJIMYMHBI, [10JIb30BAThCS MIPU PEIICHUH 3a]a4 IPaJyCHON Mepoil yIioB; paclio3HaBaTh Ha
YepTekKax OCTPhIi, MPAMON, Pa3BEPHYTHIA U TYNOH YIJIbL.

Boruucnsats qiuHy J0MaHOU, MEPUMETP MHOTOYTOJIbHUKA, TTOJIB30BATHCS €AMHUIIAMU
W3MEpEeHUs ATUHBI, BRIPAXXKATh OJHU €AUHUIIBI U3MEPEHUS JUIMHBI Yepe3 IpyrHe.

Haxonute, ucnomnb3yst 4epTExXHbIE UHCTPYMEHTBI, PACCTOSHUS: MEXTY IBYMS TOUKaMH, OT
TOYKH JI0 IPSIMOM, JUIMHY ITyTH Ha KBaJIPAaTHOM CETKE.

BoruucnsaTs minomans Guryp, COCTaBICHHBIX U3 TPSIMOYTOJILHUKOB, UCTIOJIB30BaTh pa30nueHue
Ha MPSMOYTOJILHUKH, Ha paBHbIE (DUTYPBI, JOCTPAUBAHUE 0 MPSIMOYTOJIbHUKA; MOJI30BATHCS
OCHOBHBIMH €JIMHUIIAMH U3MEPEHUS TIJIOIIAIN; BEIPAXKATh OAHU €AMHHIIBI U3MEPEHUS
IUIOLIA/IA Yepe3 apyTue.

Pacno3naBath Ha MOJIEISIX U M300pAKEHUSX MTUPAMUTY, KOHYC, IUIIMHIP, UCTIOJIB30BaTh
TEPMHUHOJIOTHIO: BEPILIMHA, peOpo, rPaHb, OCHOBAaHUE, Pa3BEPTKA.

N3o0paxkats Ha KJIeTUaTO Oymare mpsiMOYTOJIBHBIN MapajuieIenuIe].

Boeruncnsate 005EM NpSMOYTOIBHOTO MapaieNenuneaa, Kyoa, mojb30BaThCsl OCHOBHBIMU
eAMHUIIAMHU U3MepeHus 00bEMa; BRIpAXKATh OJTHH €IMHUIIBI U3MEPEHUsST 00BEMA uepe3 ApyTHe.
Pemrate HECIOXKHBIE 3a/1a4X HA HAXOXK/IEHUE TEOMETPUYECKUX BEIMYHUH B MPAKTHYECKUX
CUTYaIHsX.



TEMATHUYECKOE INIAHMPOBAHME VUYEBHOI'O KVPCA (I10 I'OJAM OBYYEHUA)

5 kiacc
TEMATHYECKOE IIJIAHUPOBAHUE

Ne HaumenoBanue pasienioB 1 TeM KoamuecTBo yacos Jara Buasl 1esTesibHOCTH Buael, popmbr DuiekTpoHHbBIe (1M (PPOBBIE) 00pa3oBaTe/IbLHbIE
n/n | NporpamMmsl H3y4eHHust KOHTPOJIsI pecypcesbi
BCEro | KOHTPOJIbHBIE | MPAKTHYECKHE
pa6oTsI pa6oTsl
Pa3zpen 1. HarypaibHbie yncia. JlelicTBUSI ¢ HATYPAJIBLHBIMHU YHCIAMHI
1.1. | JecaruyHas cucreMa CUUCIICHHS. 2 0 0 01.09.2022 | Yurartb, 3a1KCHIBATH, CPABHUBATH HATYPAJIBHBIC YHCIIA; VYerHslii onpoc; https://resh.edu.ru/subject/lesson/7721/start/287636/
02.09.2022 | npenarats 1 00CYkKIaTh CIIOCOOBI YHOPSA0YUBAHUS TIuceMeHHbIH
YHCell. KOHTPOJIb;
1.2. | PsaaHaTypajabHBIX YHCEIL 2 0 0 05.09.2022 | HccnenoBaTh YHCIOBbIE 3AKOHOMEPHOCTH; YecrHeli onpoc; https://resh.edu.ru/subject/lesson/7719/start/316201/
06.09.2022 | BbLABHTaTH 1 OOOCHOBBIBATH THUITIOTE3HI; CamoolieHKa ¢
hopmysupoBaTh 000OLICHUS U BHIBOABI IO HCIIOJIb30BAaHUEM
pe3yabTaTaM IPOBEAEHHOTO «OLEeHOYHOrO
HCCIICIOBAHHS. JIHCTaY;
1.3. | HarypanbHsIii ps. 1 0 0 07.09.2022 | Yurats, VeTHBIH orpoc; hhttp://school- collection.edu.ru/
3aITHChIBATh, CamoorneHka ¢
CpaBHHBATh HaTypaJIbHbIC YHCIIa; HCIIOB30BaHUEM
npeaIarath 1 00Cy»KAaTh CIOCOObI YIOPSA0YHBAHHS «O1eHoYHOTO httDS:/ /resh.edu.ru/
YHCelL. JIMCTaY;
Kputuuecku olieHUBaTh NOTy4YEHHBIN pe3ybTaT;
OCYILECTBIISITh CAMOKOHTPOJIb,
MPOBEPsist OTBET Ha
COOTBETCTBUE YCIIOBHIO;
HaXOJIUTh OLINOKH.
1.4. | Yucio 0. 1 0 0 08.09.2022 | MccnenoBath CBOMCTBA HATYPAJIBHOTO Psijia, VYcrHblit onpoc; ABTOpCKasl Mpe3eHTanus
yuces1 0 11 1 Ipy CII0KEHNU U YMHOKCHHU.
1.5. | HarypasbHble 4ncia Ha KOOPAMHATHON 2 0 0 09.09.2022 | M306pakath KOOPAUHATHYIO IPSIMYO; VYerHsiii onpoc; https://resh.edu.ru/subject/lesson/7718/start/316232/
TIPSIMOIA. 12.09.2022 | ormeuaTh unciIa TIucbMeHHBIH
TOYKAMU Ha KOOPAMHATHO IPsSMOI; KOHTPOJIb;
HaXOJHUTh KOOPANHATHI TOUKH.
KpuTHdecky OLeHUBATh MOJIY4YEHHbIH pe3ysIbTaT;
OCYIIECTBIISITH CAMOKOHTPOJIB,
MPOBEPsist OTBET Ha
COOTBETCTBHE YCIIOBHIO;
HaXOIUTh OIIHOKH.



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

1.6. | CpaBHenue, OKpyIJeHHE HATYPAIBHBIX 13.09.2022 | Yurars, VYcrHblii onpoc; https://resh.edu.ru/subject/lesson/7718/start/316232/
qHCeII. 19.09.2022 | 3amuceiBaTh, TTucbmeHHbIH
CpaBHUBATh HaTypaJIbHbIC YKCIIA; KOHTPOJIB;
IpeIaraTh 1 00CyKAaTh CIIOCOOBI YIIOPSOUHBAHHS KonTponbHast
9HUCelL. pabora;
Hcronp30Bath MPaBUIIO OKPYTJICHUS HATYPAIbHBIX IpakTrueckas
9HUCelL. pabora;
BBINONHATS NPUKU/IKY M OLCHKY 3HAYCHU I YUCIOBBIX
BBIPAKCHMIA;
pe uIaraTh U IPUMEHSTh IIPUEMBI
[IPOBEPKH BBIYHCIICHHUIL.
1.7. | Apudmernueckue AeHCTBUSI C 20.09.2022 | BbInosHATh apupMETHIECKHE JEHCTBUSI C VYcrHblii onpoc; https://resh.edu.ru/subject/lesson/7723/start/272294/
HATypPaJIbHBIMU YHCJIAMH. 30.09.2022 | HaTypaJlbHBIMH YHCIIAMHU; TTuceMeHHbIH https://resh.edu.ru/subject/lesson/7717/start/235285/
BBIYUCIISATh 3HAYCHHUS YHCIIOBBIX BBIPAKCHHI CO KOHTPOJIb; https://edu.skysmart.ru/
ckoOKaMHu 1 0e3 CKOOOK. Konrponsnas
BBINOMHATE IPUKAAKY U OLICHKY 3HAYCHUH YHCIIOBBIX paGora;
BBIPAXKCHUIA;
[pe uIaraTb U IPUMEHSTh IIPUEMBI
[IPOBEPKH BHIYUCIICHHUI.
KpuTrdecku oLeHHBATE MOy ICHHbIN Pe3yIIbTaT;
OCYILECTBIIATH CAMOKOHTPOJIb,
[poBepsisi OTBET Ha
COOTBETCTBUE YCIIOBHIO;
HaXOAUTH OIIHOKH.
1.8. | CaoiicTBa HyIIsl IPH CIIOKEHUU U 03.10.2022 | HccnenoBath CBOCTBA HATYPAIBHOTO PsIAa, VYerHblii onpoc; ABTOpCKast IPE3eHTaIHs
YMHOKEHHH, CBOMCTBA €AMHULIBI IIPH yucen 0 1 1 pu CIIOKSHNH M yMHOXKCHHUH.
YMHOXCHHH.
1.9. | IlepemecTHTENBEHOE U COYCTATEIBHOE 04.10.2022 | Vicnonb30BaTh MPH BBIYUCIICHUSIX IEPEMECTUTEIBHOE U VYeTHslii ompoc; https://edu.skysmart.ru/
CBOICTBA CIIOKCHUS I YMHOXKCHHUSI, 07.10.2022 | coueTaTenbHOE CBOWCTBA CIOKEHUS U yMHOXKEHHUS; TTuceMeHHbIH
Ppacpe/IeUTENIbHOE CBOMCTBO YMHOKEHHMSL. PacIpeaeUTEIbHOE CBOMCTBO YMHOKCHHUS. KOHTPOJIb;
Pacnio3HaBaTh HICTUHHBIE U JIOXKHBIE BHICKA3bIBAHHUS O TecTupoBanue;

HATypaJIbHbIX YHCIIAX;
MPUBOJUTH IPUMEPHI U

KOHTPITPUMEPBHI;

CTPOUTD BBICKa3bIBaHUS U OTPULIAHMS BbICKA3bIBAHUH O
CBOMCTBAX HaTypaJIbHBIX YHCEIL.

KpuTndecku oLieHUBaTh MOTyYCHHBIH pe3ybTaT;
OCYIIECTBIISITH CAMOKOHTPOJIb,

IpOBEPsisi OTBET Ha

COOTBETCTBHE YCIIOBHIO;

HaXOJUTh OIIMOKH.




1.10.

HSHI/ITSHI/I 1 KpaTHBIC YMCJIA, PA3JIOKCHUE
YHUCJla HA MHOXXHTCIIH.

10.10.2022
13.10.2022

HccneroBath YUCIOBbIE 3aKOHOMEPHOCTH;
BBIZIBUTaTh U OGOCHOBBIBATh I'HITOTE3bI;
hopmyupoBaTh 06001ICHIS 1

BBIBO/IBI ITO pE€3yJibTaTaM HpOBeHéHHOl"O HCCJICIOBaHUs.

Kpurnuecku o1ieHUBATh MOTyUEHHBIH pe3ynbTarT;
OCYLIECTBJIATH CAMOKOHTPOIIb,

IpOBEpsis OTBET HA

COOTBETCTBHE YCIIOBHIO;

HaXOJHTh OLINOKH.

VYcTHBI onpoc;
IIncemenHsbIi
KOHTPOJIB;
Jlukrant;

https://resh.edu.ru/subject/12/5/

ABTOpCKas Ipe3eHTaLUs

,Z[eneﬂne C OCTaTKOM.

14.10.2022
17.10.2022

HccnenoBaTh 4HCI0BBIE 3aKOHOMEPHOCTH;
BBIJIBUraTh 1 00OCHOBBIBATh TMIIOTE3bI;
hopmypoBaTh 000OIICHNUS U BHIBOABI IO
pe3yIbTaTaM MpOBEIEHHOTO
HCCIIC/IOBAHHS.

Haxonutb ocTaTok IIpU ICIIE€HUH
HaTypaJIbHBIX YUCECII.

YcrHbIl onpoc;

https://resh.edu.ru/subject/lesson/7709/start/325151/
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IIpocTsie 1 cocTaBHBIE YHCIIA.

18.10.2022

PacriozHaBaTh HCTHUHHBIE U JIOXKHBIE BEICKA3bIBAHUS O
HaTypaJbHBIX YHCIIaX;

NPUBOJIUTH IIPUMEPBI U

KOHTPITPUMEPBHI;

CTPOMUTH BBICKA3bIBAHWS M OTPULIAHUS BBICKA3BIBAaHMH O
CBOMCTBAX HATYpaJbHBIX YHCEL.

DopMyaMpOBATh OIPEIENEeHNUs OHATHIA: IPOCTOE
YHCJI0; COCTABHOE YHUCJIO; B3aMMHO IPOCTHIE YUCTIA.

YcTHblit onpoc;
TTucemeHHbBIH
KOHTPOJIB;

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

1.13.

TIpusnaku neaumoctr Ha 2, 5, 10, 3, 9.

19.10.2022
21.10.2022

DOpMyITMPOBATH OIPEICIICHHS ICITUTEISI K KPATHOTO;
Ha3bIBaTh JICJIMTEIN U KPATHBIC YHCIIA; PACIIO3HABATH
MIPOCTBIC U COCTABHbIC YHCIIA; (OPMYITHPOBATH H
MIPUMEHSTh NIPU3HAKK AenumocTd Ha 2, 5, 10, 3 u 9;
MIPUMEHSITh AITOPUTM PA3JI0KEHUS YMCIIa Ha IPOCThIE
MHOXKHTEIIN; HAXOJUTh OCTATKH OT JCJICHHUS M HEIIOJIHOE
YacTHOeE.

KpuTtnuecku onieHUBaTh NOIYYECHHBIH pe3yIbTaT;
OCYIIECTBISATh CAMOKOHTPOJIb,

[IPOBEPsIsi OTBET HA

COOTBETCTBHE yCIIOBUIO;

HaXOJUTh OLINOKH.

VYerHslit ompoc;
TTucemeHHbBIH
KOHTPOJIB;

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




1.14. | CreneHb ¢ HaTypaJIbHBIM ITOKA3aTEIIEM. 2

24.10.2022
25.10.2022

3amnucheIBaTh IPOU3BEACHHE B BU/E CTCIICHH;
YHUTATH CTCIICHHU;

HCIIOJIb30BaTh TEPMUHOJIOTHIO (OCHOBAHHUE;
MOKa3aTelib);

BBIYHCIIITH 3HAYCHHSI CTCTICHEH.

VYeTHblit onpoc;
TTucbmenHbIi
KOHTPOJIB;
CamoorieHka ¢
HCITOJIb30BAHUEM
«O11eHOYHOTO
JIACTAY;

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

1.15. | YucnoBble BBIPAKCHUS; TIOPSIIOK 1
JIeHCTBHIA.

26.10.2022

BoinosnsaTh apudMeTHIecKue IeHCTBUsI C

HATypaJIbHBIMU YUCIIAMU;

BBIYUCIISATH 3HAYCHHUS YUCIIOBBIX BBIPAXKEHHUI CO CKOOKaMU
u 6e3 CKOOOK.

KpuTnueckn OLEeHUBATH MOJIYYEHHbIH Pe3ybTaT;
OCYIIECTBIISITh CAMOKOHTPOJIb,

[pOBepsisi OTBET Ha

COOTBETCTBHE YCIIOBHIO;

HAaXO/IUTh OUIHOKH.

YcrHBIit ompoc;
TTucemeHHbBIH
KOHTPOJIB;

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

1.16. | Perenne TeKCTOBBIX 3a/1a4 Ha BCe 3
apu(MeTHYECKHE ACHCTBHS, HA JIBIKCHHUE
U HOKYIIKH

27.10.2022
07.11.2022

PermiaTh TekcTOBBIE 331241 apH(PMETHUSCKUM CIIOCOOOM;
UCIIONB30BAaTh 3aBUCUMOCTH MEXY BEJIMYMHAMM;
(CKOpOCTb, BpPEMs, PACCTOSIHUE; LICHA,
KOJIMYECTBO, CTOMMOCTb U JIP.); AHATU3UPOBATh U
OCMBICIINBATH TEKCT 3a1a4H;

nepedopMyIMpOBaTh YCIOBUE;

U3BJICKAaTh HCOOXOAUMBIC JaHHBIC,
yCTaHaBIMBAaTh 3aBUCUMOCTH

MEX/y BEJIMYMHAMM;CTPOUTh

JIOTUYECKYIO LENOYKY

paccyXaeHui.

MogaenupoBatb X0 peleHus

3a/1a4¥ C TIOMOIIBIO PUCYHKA,

CXEMbI, TAOJIMLIBI.

Kputuuecku oLieHUBaTh NOTy4YEHHBIH pe3ybTaT;
OCYIIECTBIISATH CAMOKOHTPOJIb,

IPOBEPsIs OTBET HA

COOTBETCTBUE YCIIOBHIO;

HaXOJUTh OIINOKH.

YcTHblit onpoc;
KonTponbhas
pabora;

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

HWroro no paszeny: 43

Pasznen 2. Harasiinasi reomerpus. JIMHUN HA MJI0CKOCTH




2.1. | Touka, npsimasi, OTPE30K, JIyd. 08.11.2022 | Pacrnio3HaBath Ha YepTexkax, VYerHsIi orpoc; https://resh.edu.ru/subject/lesson/7741/start/312461/
pHUCYHKaX; IIncemenHbIit
OITKCHIBATH, KOHTPOJIb;
HCIOJIb3Ysl TEPMHHOJIOTHIO;
n300paxaTh ¢ MOMOILBIO
YePTEKHBIXUHCTPYMEHTOB:
TOYKY, TPSIMYIO, OTPE30K;
JIyd, yroJi, JOMaHyo,
OKPY>KHOCTb.
Pacno3naBats,
MIPUBOJIUTH TIPUMEPBI OOBEKTOB
peasibHOro MHpa,
umeroumx GopMy U3yueHHBIX
Quryp;
OLICHUBATh HX JIMHEHHBIC Pa3Mephbl.
2.2. | Jlomanas. 09.11.2022 | BbI4ucIATh JUIMHBI OTPE3KOB, YcrHblit onpoc; ABTOpCKas npe3eHTanus
JIOMaHBIX. IIncemenHsbIi
KOHTPOJIb;
CamoorneHka ¢
HCIIOJIb30BAaHUEM
«O1eHOuHOro
JIHCTay;
2.3. | V3mepenue IIMHBI OTPE3Ka, METPUIECKUE 10.11.2022 | BBIYHMCIATD IJIMHBI OTPE3KOB, Veruslit onpoc; https://resh.edu.ru/subject/lesson/7740/start/234851/
€IMHUIIBI U3MEPEHHSI JTTUHBI. 11.11.2022 | nomaHbIX. TTuceMeHHBIH
TIOHMMATP U UCIIONIB30BATh MIPHU PELLIEHHHU 33714 KOHTPOJIB;
3aBHMCHMOCTH MEXy €ANHUIIAMH METPHYECKON
CHCTEMBI Mep; 3HAKOMUTBCS C
HEMETPHYECKHMH CHCTEMaMH Mep; BHIPAXKAaTh JUIMHY B
Pa3IMYHBIX €AMHUIIAX U3MEPEHHS.
HccnenoBats GUrypsl U KOHGUTYpaLyy,
HCTIOJB3YSI
nn(poBBIC PECYpPCHI.
2.4. | OKpyXHOCTb U KpYT. 14.11.2022 | M306pakarh KOH(PUrypaLuu reOMeTPHYECKUX GUryp VYerHslii onpoc; https://resh.edu.ru/subject/lesson/7736/start/312523/

U3 OTPE3KOB, OKPYKHOCTEH, UX JacTeil Ha
HEJIMHOBAHHOM U KJIeTuaToi Oymare; npeuiaratb
OINUCHIBATH M 00CYKAATh CIIOCOOBI

U aJITOPUTMBI TIOCTPOCHHS.

Hcnonb30BaTh TEPMUHOIIOTHIO,

CBSI3aHHYIO C OKPY’>KHOCTBIO: Painyc,

JMaMeTp, LIEHTP.

CamoolLIeHKa ¢
HCITOJIb30BAHUEM
«O1eHOYHOT0
JIUCTay;




2.5. | Ilpakruyeckas padora «Ilocrpoenue y3opa | 1 15.11.2022 | Mcnonb30BaTh UUPKYJIb U IMHEHKY JUIS [IOCTPOCHHUSI TIpakTuueckas ABTOpCKas TPe3eHTaLUs
U3 OKPY’KHOCTCHY. OKpPYXKHOCTH 3a{TaHHOTO PaJuyca. pabora;
Pacrio3naBath 1 H300pakaTh Ha KJIeT4aTOl Oymare
9aCTH OKPYIKHOCTH;
KOMOHMHUPOBATh HX JULSI CO3IaHHs y30pa.
2.6. | Yron. 1 16.11.2022 | Pacrio3HaBaTh Ha YepTexKax, CamooI1IeHKa ¢ https://resh.edu.ru/subject/lesson/7735/start/234882/
pHUCYHKaX; HCHOJIB30BaHUEM
OIHCHIBATD, HCIIOJIb3YSI TEPMUHOIOIUION H300paXKaTh C «O1eHoIHOro
HOMOIIBIO YSPTEKHBIX JIHCTaY;
HMHCTPYMEHTOB: TOYKY,
HpsMYIO, OTpE30K,
Iyd, Yroi, JOMaHYIo,
OKPYXKHOCTB;
I0JIB30BATHCS PA3IIHIHBIME CIIOCO0AMU
0003HaUEHHS yTiIa.
2.7. | IlpsiMoii, OCTpBIiA, TYIIOM N Pa3BEPHYTHIH 1 17.11.2022 | Pacnio3HaBaTh 1 M300pa)kaTh Ha HEJIMHOBAHHOI 1 VYerHslit onpoc; https://edu.skysmart.ru/homework/new/487
YIJIBL. KJIeTYaToil Oymare npsmoii, ocTpslii, Tynoii, TTucemeHHbIiH
Pa3sBEPHYTHIN YTIIbI; CPABHUBATH YTIIBI. KOHTPOJIb;
2.8. | Usmepenue yrios. 3 18.11.2022 | Wcrnosnb30BaTh JIMHEHKY ¥ TPAHCTIOPTHP KaK ITucbMeHHbIH https://edu.skysmart.ru/homework/new/487
22.11.2022 | WHCTPYMEHTSHI [T HOCTPOCHHS U H3MEPEHHUS: KOHTPOJIB;
U3MEpATH JUTHHY OTPe3Ka; BeIMYHHY YIJIa; CTPOHTh JlnkraHT;
OTPE30K 3a1aHHOM JUIMHEL; YTOJI
3a/IaHHO} BEJIMUMHBI; OTKJIAIBIBATH LIHPKYJIEM
PpaBHBIC OTPE3KH;
CTPOHTH OKPYXKHOCTB 331aHHOTO
pazmuyca.
2.9. | Ipaktuyeckas pabora «IToctpoenue 1 23.11.2022 | Pacro3HaBaTh ¥ H300pakaTh Ha HEIMHOBAHHON 1 TpakTuueckas https://edu.skysmart.ru/homework/new/487
yrnos»IIpakrnueckas pabora «Iloctpoenue KJIeT4aToil Oymare npsMoii, OCTpBIii, Tymoii, pabora;
YII0B» Pa3BEPHYTHIH YIIIbl; CPABHUBATH YIIIBL.
Hroro o paszeny: 12

Pasgen 3. O0bIKHOBEHHbIE APOGH




3.1. | ApoGb. 24.11.2022 | N306paxkath OOBIKHOBEHHBIE APOOU TOUKAMH Ha VYerHsiii onpoc; https://resh.edu.ru/subject/lesson/7751/start/234293/
25.11.2022 | xkOOpIMHATHOM NPAMOii; HCIOIB30BATH JluxTaHT;
KOOP/IMHATHYO IPSIMYIO JULsl CPAaBHEHHUSI JPOOEH.
YuTaTh ¥ 3aMUCHIBATH OOBIKHOBEHHBIE JPOOU.
TToHUMATh OTJIMYHE TOJIH OT APOOH.
3.2. | IIpaBuiabHBIC U HENPABHIbHBIE APOOH. 28.11.2022 | IlpencTaBisTh CMEIIAHHYIO IPOOb B BHE YcrHBIit ompoc; ABTOpCKast Ipe3eHTaIMs
29.11.2022 | HenpaBUIBHOMN U BBIACISITH LEIYIO YacTh ITuceMeHHBIH
YHCIIa U3 HEIPaBUIILHOW Jpo0H; KOHTPOJIb;
H300paskaTh HENpaBHIbHbBIC JPOOH Ha KOOPMHATHON TecTupoBaHue;
MpsIMOIA.
3.3. | OcHoBHOE CBOWCTBO ApOOH. 30.11.2022 | dopmynupoBaTh, VYerHblit onpoc; https://resh.edu.ru/subject/lesson/7781/start/269488/
01.12.2022 | 3anuchIBaTh C TOMOLIBIO OYKB IIncemennsIit
OCHOBHOE CBOIMCTBO OOBIKHOBEHHOMW JIpOOH; KOHTPOJIB;
HCTIONIb30BAaTh OCHOBHOE CBOWCTBO APOOH JIst CamoorneHka ¢
COKpamleHus Apobeit ¥ mpuBeIeHNs poOdH K HOBOMY HCIIOIb30BaHUEM
3HAMEHATEJIIO. «OneHoYHOoro
PacriosHaBaTh UCTHHHBIE U JIOKHBIE BBICKa3bIBAHUS O JUCTa»;
po0siX.
IIpuBOIUTE IPHUMEPHI U
KOHTPIIPUMEPBI;CTPOUTD
BBICKa3bIBAaHHsI M OTPULIAHHS BHICKA3bIBAHHUIA.
3.4. | CpaBuenue qpo6eil. 02.12.2022 | N300paxkaTh OOBIKHOBEHHBIE APOOH TOUKAMH Ha VYerHbIi onpoc; https://resh.edu.ru/subject/lesson/7776/start/233239/
05.12.2022 | KOOpAMHATHOMN NPSIMO; HCIIOIB30BATh KOOPANHATHYIO CamoorneHka ¢
MIPSIMYIO JUIsl CPABHEHHUS JIpoOeii. HCIOJIb30BAHUEM
IIpeacTaBiATh CMEIIAHHYIO APOOD B BUAE «O1eHOuHOr0
HENPaBIWIBHOM M BBIEISITH LEIIyI0 YacTh JIMCTaY;
4HCIIa U3 HETIPaBUIIbHON APOOH.
Pacrio3HaBaTh HCTHHHBIE U JIOKHBIC BHICKA3bIBAHUS O
JPOOAX; MIPHBOJUTH TIPUMEPBI M KOHTPIIPUMEPBI;CTPOUTH
BBICKA3bIBAHHsI U OTPULIAHUS BHICKA3bIBAHHIA.
3.5. | Cnoxenue u BbranTaHne OOBIKHOBEHHBIX 06.12.2022 | BoInosnHsATh apuMETHUECKHE ICHCTBUS C VYcrHslit orpoc; https://resh.edu.ru/subject/lesson/7774/start/313297/
Ipobeii. 13.12.2022 | 0OBIKHOBEHHBIMHU APOOSAMH; IPHUMEHSTh CBONCTBA TTuceMeHHBIH https://resh.edu.ru/subject/lesson/7773/start/272387/
apu(MeTHYECKUX AeHCTBUH [UIst KOHTPOJIB; https://resh.edu.ru/subject/lesson/7771/start/313328/
PpalMOHAIM3aLMU BEIYMCIICHHUIA. KourposnsHast
BBINOJHATE IPUKUIKY U OLIEHKY pe3yJIbTaTa pabora;

BBIYKCIICHUI;

MpeJyIarath ¥ IPUMEHSTh IPUEMBI IIPOBEPKU
BBIYUCIICHUH.

MozennpoBath X0 PELICHUS 3a1a4H C TOMOIBIO
pHUCYHKa, CXEMBI, TAOJINIIBL.




3.6. | Cmemrannas 1po0s. 6 14.12.2022 | TlpeacTaBisTh CMEIIAHHYIO APOOb B BUJIE VYerHBII o11poc; https://resh.edu.ru/subject/lesson/7761/start/288262/
21.12.2022 | HenpaBWILHON M BBIICISITH LEIYIO YacTh TTuceMeHHBIH https://resh.edu.ru/subject/lesson/7760/start/233332/
YHCIIa U3 HeTTPaBUIIbHOM IpOOH. KOHTPOJIb; https://resh.edu.ru/subject/lesson/7772/start/234510/
BeionHsTe apudmMeTHdecKue JeHCTBHS C KonTponbsHas https://resh.edu.ru/subject/lesson/7766/start/234944/
OOBIKHOBEHHBIMH JPOOSIMH; IIPIMEHSITH CBOICTBA pabora;
apupMeTUIeCKUX IeHCTBUN 1St
palMOHaIN3ALUH BEIYHCIICHUM.
MozenupoBaTh X0 PEIICHHS 3aJa9H C IIOMOLIBI0
PUCYHKA, CXEMBI, TaOJIHIIBI.
KpuTidecku OLeHUBATh IOIYICHHBIH PE3yIbTaT;
OCYIIECTBIISITH CAMOKOHTPOJIb,
[IPOBEPSISt OTBET Ha
COOTBETCTBHE YCIIOBHIO;
HAXOMUTH OIIHOKH.
3.7. | YMHOXKeHHE U JelieHHe OObIKHOBEHHBIX 12 22.12.2022 | BblnosHsTh apupMETHUECKUE ASHCTBUS C VYerHsli onpoc; https://resh.edu.ru/subject/lesson/7769/start/290790/
Ipobeit; B3auMHO-00paTHbIe JPOOH. 20.01.2023 | 0OBIKHOBEHHBIMH JPOOSMH; TPUMEHATH CBOUCTBA TlrceMeHHBbII https://resh.edu.ru/subject/lesson/7766/start/234944/
apu(METHICCKUX ACHCTBHI 115 KOHTPOJIB;
PaLHOHAIN3ANH BEITHUCIICHHUH. TectupoBanue;
IIpuBoauTS, CamoolieHKa ¢
pas3bupars, HCIIOJIb30BAaHUEM
OLICHUBATD «O1EeHoIHOro
pasiu4HbIe JIHCTaY;
perieHus,
3QIIMCH PEIICHHIT TEKCTOBBIX 3a/1ad.
Kputnuecku olieHUBaTh MOIYYEHHBIN PE3YyIIbTaT;
OCYLIECTBIBITE CAMOKOHTPOJIb, IPOBEPSISI OTBET
HACOOTBETCTBHE YCJIOBHIO; HAXOIUTH OLINOKH.
3HAKOMHUTBCS C HCTOPHEH pa3sBUTHS apH(METHKH.
3.8. | PeuieHne TeKCTOBBIX 33/1a4, CO JACPIKALHX 6 23.01.2023 | Pacnio3HaBaTh HCTUHHBIE U JIOKHBIE BHICKA3bIBAHUS O VYcrHslit orpoc; https://resh.edu.ru/subject/lesson/7770/start/288044/
podu. 30.01.2023 | npobsx; TTuceMeHHbIH https://resh.edu.ru/subject/lesson/7783/start/313359/
[IPUBOJIUTH HPHMEPBI U KOHTPIIPUMEPBI; KOHTPOJIb;
CTPOUTDH BbICKA3bIBAHUS U OTPHUIIAHHUS TectupoBanue;

BBICKAa3bIBAaHUH.

MonenmupoBath X0/ peLICHHUS 3a/1a49H C
[TOMOIIBIO PUCYHKA, CXEMBI, TAOJIHILIBI.
IIpuBoauTH, pa3dupats,

OLICHUBATH PA3INYHbIC

peLeHus u

3aIMCH PELICHUH TEKCTOBBIX 3a/1a4.




3.9. | OcHoBHbIe 32 Ja4un HA APOOH. 5 31.01.2023 | PemiaTth TEKCTOBBIE 3a1a4H, VYerHslit orpoc; https://resh.edu.ru/subject/lesson/7768/start/234138/
06.02.2023 | conepxxarue gpoOHbIE TTucbMeHHBII

JaHHBIC U 337a4H Ha KOHTPOJIb;
HaXOK/ICHUE YaCTH LIEJI0r0 CaMooIieHKa ¢
U IIEJIOr0 TI0 €ro 4acTu; HCHOJIB30BAHUEM
BBUIBIIITH UX CXOJCTBA U «O1eHOYHOr0
pasIHYHsL. JIHCTay;
MozaennpoBaTth X0 PEIICHHs 3a1a4H C TOMOLIBIO
PHCYHKA, CXEMBI, TAOJIULIBL.
IIpuBoauTH, pa3buparts,
OLICHUBATh Pa3JIHYHbIC
peLIeHus ¥ 3aIUCU
pelIeH il TeKCTOBBIX
3az1ady.

3.10. | TIpumenenne OyKB sl 3aITHCH 5 07.02.2023 | PemaTh TeKCTOBBIC 331a4H, YcrHsIit ompoc; ABTOpCKast Ipe3eHTaIHs
MaTeMaTHYECKUX BBIPAKECHUI 1 13.02.2023 | coneprkariuue apoOGHbIE TTuceMeHHBbIH
HPEUI0KEHUIT JIaHHBIE; KOHTPOJIb;

3a/1a4 Ha HaXOX/ICHHE YaCTH LIEJIOTO U LEIJIOT0 KonTponbsHast
110 €0 YaCTH; BBIBILITh UX CXOICTBA U pabora;
PpasIIHIMsL.

MozennpoBaTth X0/ PEIICHHs 3a1a4H C IIOMOIIBIO

PHCYHKA, CXCMBbI, TaOIHIbL.

Kputuuecku olieHUBaTh NOTy4YEHHBIH PE3yIbTaT;

OCYIIECTBIISITh CAMOKOHTPOJIb,

IpoBepsis OTBET Ha

COOTBETCTBUE YCIIOBHIO;

HaXOJMTh OIIHOKH.

HWroro no pazneny: 48

Paznen 4. Harasianas reomerpusi. MHOroyroibHHKH

4.1. | MHOroyrojibHHKH. 2 14.02.2023 | OnmceiBats, VYerHsliii onpoc; https://resh.edu.ru/subject/lesson/7727/start/325306/

15.02.2023 | ucronb3yst TEPMUHOJIOTHIO, TTucemeHHbII
n300paxaTh ¢ MOMOILBIO KOHTPOJIB;
4ePTEKHBIX HHCTPYMEHTOB JluKraHT;

U OT PyKH,
MOJIEJIMPOBATH U3 OyMaru MHOTOYT OJIbHUKH.
ITpuBOANTH IPUMEPBI OOBEKTOB PEAILHOIO MHPA,
UMeIoHUX (pOpMy MHOTOYTOJIbHHKA,
MPSIMOYTOJTbHHKA.




4.2. | YerbIpéxyroybHUK, IIPIMOYTOJIBHHUK, 2 16.02.2023 | TIpuBOAKTH IPUMEPHI OOBEKTOB PEaIbHOIO MDA, VYerHsIi orpoc; https://resh.edu.ru/subject/lesson/7733/start/233518/
KBaJIpar. 17.02.2023 | mmerommx GpopMy MHOTOYTONbHHKA, TTucemeHHbIi
[PSIMOYTOJIFHUKA, KBA/IPaTa, KOHTPOJIb;
TPEyroIbHUKA,
OLICHHBATh UX
JIMHEHHbIE
pa3MepeL.
BBIYHCISIT HEPUMETP TPEYTONBHHKA,
HPSMOYTOJIbHHKA.
4.3. | Ilpaktuyeckas pabota «IlocTpoeHue 1 20.02.2023 | Crpouth Ha HETMHOBAHHOM U KJI€T4aTOM Oymare kBaapar | YCTHBIH ommpoc; https://resh.edu.ru/subject/lesson/7726/start/234603/
IPSIMOYTOJIFHUKA C 33JaHHBIMI CTOPOHAMH U IIPSIMOYTOJIBHHUK C 3aJaHHBIMH CTOPOHAMH. IpakTryaeckas
Ha HEJIMHOBAHHOI OymMarey. pabora;
4.4. | TpeyroyibHUK. 2 21.02.2023 | BbIYHCIIATS IEPUMETP TpeyrojibHuKa. M300pakars VYerHslii onpoc; https://resh.edu.ru/subject/lesson/7734/start/234913/
22.02.2023 | Ha HEIMHOBAHHOI OyMmare TpeyrojbHHK. TIuceMeHHBbIH
KOHTPOJIB;
4.5. | Ilnomans ¥ mepuMeTp IPSIMOYTOJIbHHKA H 2 24.02.2023 | CtpouTs Ha HENMMHOBAaHHOM M KJICTYATOH Oymare VeTHsIi ompoc; https://resh.edu.ru/subject/lesson/7732/start/325583/
MHOTI'OYTOJILHUKOB, COCTABJICHHBIX U3 27.02.2023 | xBaapaT U MPSAMOYTOJIBHUK C 3aJlaHHBIMH JUTHHAMH TTucemennbIit
HPSIMOYTOJIbHHKOB, €JMHULIBI H3MEPCHHS CTOpOH. KOHTPOJIB;
Tuomant. HccnenoBath CBOMCTBA IIPSIMOYTOJIBHUKA, Camoonenxa ¢
KBAAPATE; HCIOIb30BAHUEM
IyTEM DKCIICPUMEHTA, «Oueroutoro
HAOJIIOICHMS, JmcTay;
U3MEPEHUsL,
MO/IC/IMPOBAHIS CPABHUBATH CBOICTBA KBAApaTa U
IPSIMOYTOJIBHHKA.
KoHCTpyHpoBaTh MaTeMaTHIECKHE IIPEUIOKCHHS C
[IOCTPOCHHSIMHL.
4.6. | IlepumeTp MHOTO YrojbHHKA. 1 28.02.2023 | HccnenoBath 3aBUCHMOCTb IUIOIIA/IH KBapaTa OT VYcrHelit onpoc; https://resh.edu.ru/subject/lesson/7726/start/234603/
JUIMHBI €70 CTOPOHBI. TTuceMeHHbII
Hcnonb30BaTh CBONCTBA KBAAPATHOMN CETKU ISt KOHTPOJIB;
nocrpoeHus Gpuryp; pazouBaTh NpsIMOYTOJIBHUK Ha CamoorneHka ¢
KBaJpaThl, TPEYTOJIBHUKN; COCTABISTH (GUIYPhI 13 HCIOIB30BAHUEM
KBAJIPATOB M MPSIMOYTOJIbHUKOB M HAXOJIUTh UX IUIOIA/b. | «OUEHOYHOro
BrIpaxkaTh BeIMUNHY [UIOLIAH B PA3IMIHBIX SAUHALAX | JIMCTa»;
H3MEPEHNUsI METPUYECKON CHCTEMBI Mep;
[OHUMATb U UCIIOIH30BATh 3aBUCHMOCTH MEXY
METPUYECCKUMH ¢JUHULAMH H3MEPCHHS [LIOMIA .
Hroro 1o paszemny: 10




Paznen 5. lecsiTudanbie Apodu

5.1. | HecstuuHas 3anuck Apooeii. 3 01.03.2023 | IIpencTaBisiTh ACCATHYHYIO 1pOOH B BUIEC VYcrTHbIi onpoc; https://resh.edu.ru/subject/lesson/703/
03.03.2023 | 0OBIKHOBEHHOIA, TTuceMeHHBINH
YUTATh U 3aIHCHIBATD, KOHTPOJIB;
CpaBHUBATH JluxraHt;
JIECSITHYHBIC IPOOH;
[pearath,
00OCHOBBIBATH M 00CYXKIATh CIIOCOOBI YIIOPSIOIHBAHHSL.
5.2. | CpaBHEeHHE AECATUYHBIX APOOCH. 2 06.03.2023 | IIpencTaBisTh IECATUYHYIO 1POOH B BUIE VYerHslit onpoc; https://resh.edu.ru/subject/lesson/704/
07.03.2023 | 0OBIKHOBEHHOIA, ITuceMeHHBIH
YUTaTh U 3aIICHIBATS, KOHTPOJIB;
CpaBHUBATh JIuKTaHT;
JIeCSATUYHBIE IpOOH;
npearath
00OCHOBBIBATH U 06CYXKIATH CIIOCOOB! YIIOPSIOINBAHHS
JIECATHYHBIX JIPOOCH.
[IpoBOAUTH HCCIEAOBAHMS CBOUCTB NECATHIHBIX POOEIt.
5.3. | [eiicTBusi ¢ AeCATUYHBIME JPOOSMHU. 18 09.03.2023 | BbIsBIISITS CXO/CTBA U PA3JINYUSL IIPABHII VYerHsli onpoc; https://resh.edu.ru/subject/lesson/722/
12.04.2023 | apudmeTnueckux 1eUCTBUI C HATYPAJIbHBIMH YHCIIAMHU TTucpMeHHbIiH https://resh.edu.ru/subject/lesson/674/
U IECATHYHBIMH JPOOSIMHU; OOBACHATH UX. BBIIOIHATH KOHTPOJIB;
apupMeTHICCKHIE ACHCTBHS C AECATUIHBIMA IPOOSIMH; CaMool1IeHKa ¢
BBIIOJIHATH IPUKUAKY U OLCHKY Pe3yJIbTaTa HCIIONIBb30BAHUEM
BBIYHCIICHHIL. «OLEeHOYHOrO
TIpuMeHsTh cBOMCTBA apuMeTHIEeCKHX AeiCTBUIT 115 JICTaY;
PaLMOHAIM3ALHY BBIYUCIICHHIL.
TIpoBOANTE HCCIIEIOBAHS CBOMCTB IECITHYHBIX APOGEH,
OIMPAsICh HA YHCIOBBIC IKCIIEPHMEHTHI (B TOM YHCIIE C
MIOMOIIIBIO KOMITBIOTEPA);
BBIIBUTaTh TUMOTE3BI U
HPUBOIUTH UX OOOCHOBAHHSL.
Pacro3HaBaTh HCTHHHBIC H JIOKHBIC BBICKA3BIBAHHUS O
po0six;
[IPHBOHUTE IIPUMEPBI i KOHTPIIPUMEPEI;
CTPOUTH BBICKA3BIBAHUS M OTPHIIAHUS
BBICKA3bIBAHHIA.
5.4, | OxpyrieHue JIecsSTHYHBIX APOOEH. 3 13.04.2023 | TIpuMeHsTh IPABUIIO OKPYTJICHUS ASCATUYHBIX JPOOCH. VYerHblii onpoc; https://edu.skysmart.ru/homework/new/487
17.04.2023 | OnepupoBaTh IPOOHBIMH YHCIIAMHU B PEaTbHBIX TTucemennbIit
JKU3HCHHBIX CUTYaIHsIX. KOHTDOJIB;
Kputndecku olleHMBaTh MOJIy4EHHbIH pe3ysbTaT; Camoouenka ¢
OCYIIECTBISITH CAMOKOHTPOJIB, HCIIOIb30BAHUEM
[POBePSist OTBET Ha «O1LeHOYHOTO
JIHCTa»;

COOTBETCTBHE YCIOBHIO;
HaXOJUTh OLINOKH.




5.5. | PemieHne TEKCTOBBIX 3a/1a4, COACPIKALINX
pooH.

18.04.2023
25.04.2023

Pemiate TEKCTOBBIC 33/1a4H,
coJieprkalue ApoOHbIe
JIaHHbIC U Ha HAaXOXJICHUE
YacTH LEJIOr0 U LEJIO0ro 1Mo
€r0 YaCTH, BBISIBIISITh UX
CXO/ICTBA M Pa3INYMsL.

MOI{CHHpOBaTL X0 peuICHUs 3a1a49y € IIOMOIIBIO

PUCYHKA, CXEMBI, TaOIHIIBI.

IpuBOaUTH, pa3oHPaTh,

OLIEHMBATh Pa3JIMYHbIEC PELICHHS

1 3aMUCH PeIeHUI

TEKCTOBBIX 3a/1a4.

KpuTrdeckn olleHHBaTh MOTyYEHHBIH pe3ysbTar,
OCYIIECTBIISATH CAMOKOHTPOJIb,

MIPOBEPSISI OTBET HA

COOTBETCTBHE YCIIOBHIO;

HaXOJIUTh OIIHOKH.

VYeTHblit onpoc;
TTucbmenHbIi
KOHTPOJIB;
CamoorieHka ¢
HCITOJIb30BAHUEM
«O11eHOYHOTO
JIACTAY;

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

5.6. | OcHoBHbIE 32 1auy HA JPOOH.

26.04.2023
05.05.2023

Pemiate TEKCTOBBIC 3a/1a4H,

coJieprkale ApoOHbIe

JIaHHBIE

M Ha HAXOXJCHHME YaCTH IEJIOT0 U IEJIOT0 M0
€I0 YaCTH; BBISIBJIITH X CXOACTBA M PA3IIHYINS.

MogaenupoBath X0 pelleHus 3a1a4H C IIOMOIIbIO

PHCYHKa, CXEMBI, TaOJIUILIBI.
IIpuBoaUTH, pa3bupath,
OLIEHUBATh Pa3JIMYHBIE PELICHUS
1 3aMUCH PeIeHUI
TEKCTOBBIX 3a/1a4.
OneprpoBaTh APOOHBIMU YUCIIAMHU B PEATBHBIX
JKU3HEHHBIX IIPUMEpax.

YceTHblit onpoc;
IIncemenHbIi
KOHTPOJIb;
Konrponsnas
pabora;

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

HWroro no pazneny:

38

Pa3nen 6. Harasianasi reomerpust. Tera u ¢purypsl B npocTpaHcTse




6.1. | MHOrorpaHHHKH. 08.05.2023 | Pacrnio3HaBath Ha Yeprexax, VYerHslit orpoc; https://resh.edu.ru/subject/lesson/7731/start/325368/
PHUCYHKaX, B OKPY>KaroIIEeM IIucemenHsIi
MHpE NPSAMOYTOJIBbHBIN Mapalleenumnes, KOHTpPOJIb;
Ky0, MHOTOI'DaHHHKH; CaMooI1IeHKa ¢
OTIHCHIBATH, HCIIOJIb30BAaHUEM
HCIIOJIB3Ysl TEPMHHOJIOTHIO; «OueHo4Horo
OLICHUBATh JTHCTa»,
JIMHEHHbIC pa3MepbL.
IpuBOANTH HPUMEPBI 00BEKTOB PeaabHOr0 MUpa,
UMEIoNMX (OPMY MHOIOTPaHHHKA;
IIPSIMOYTOJIBHOTO
mapaJulesenumne a, Kyoa.
6.2. | M30o0pakeHre MHOrOIPAHHUKOB. 10.05.2023 | Pacmio3HaBaTh Ha YepTeKax, VerHbiit onpoc; https://resh.edu.ru/subject/lesson/7731/start/325368/
PHCYHKaX, B OKPY>KaIOIeM JluxraHT;
MHPE [PSMOYTOJIbHBII MapaJuleIeHHIes,
KyO, MHOrOIrpaHHUKH;
OITKCBIBATD, UCIIONB3YS TEPMHUHOJIOTHIO; OLICHUBATD.
6.3. | Mopuenu npocTpaHCTBEHHBIX TEJL. 11.05.2023 | Pacnio3HaBath U H300paxarh pa3BEPTKH KyOa U VYcrHsIit orpoc; ABTOpCKasI Ipe3eHTaLHs
napasuiesenuea. IpakTryeckas
MopenupoBaThb Ky0 U napaienenumne u3 6ymara u pagora;
[IPOYMX MaTePHAIIOB;
OOBSICHATH CIIOCO0 MOJETHPOBAHHS.
6.4. | IIpamMoyrobHblii Hapaienenumnes, Kyo. 12.05.2023 | N3o6pasxath Ky6 Ha KiieT4aToil Oymare. VYerHslii onpoc; https://edu.skysmart.ru/homework/new/487
HccnenoBath cBoiicTBa Ky0a, TTucbMeEHHBINH
[PSIMOYTOJIBHOTO MapauieleIuIe]a, KOHTPOJIb;
MHOTI'OrPaHHHKOB, HCIIOJIb3Ysl MOJICIIH.
6.5. | Pa3Béprku KyOa u napaiesnenurmne/a. 15.05.2023 | Pacnio3HaBaTth Ha YepTEKax, PACYHKAX, B OKpYXaroleM | YCTHBIN onpoc; https://edu.skysmart.ru/homework/new/487

MHpE NPSMOYTOJIbHbIH Mapauienenunes, Kyo,
MHOTOTPaHHHKH, OITHCBIBATh, HCIIOJIB3Ys TEPMHHOJIOTHIO,
OLICHUBATh JINHEHHBIC Pa3MEpBI.

HccnenosaTe cBoiicTBa Ky0a, MPSIMOYTOJIBHOTO
napaJulesenumea, MHOrOrPaHHUKOB, UCTIONb3Ys
MOJIEIH.

Pacnio3naBate 1 n300pakaTh pa3BEPTKH Kyda 1
napajiesenuesa.

TTucbmenHbIi
KOHTPOJIB;
CamMoolLIeHKa ¢
HCIIOIb30BaHUEM
«O1eHOYHOT0
JIUCTAY;




6.6.. | INpaxrtuueckas pabora «Pa3séprka Kybay. 1 0 16.05.2023 | IIpuBOAHUTH IPUMEPBI OOBEKTOB PEaIbHOIO MHPA, VYerHslit orpoc; https://edu.skysmart.ru/homework/new/487
HMeIOIHX (popMy MHOTOTpaHHHKA, IPSIMOYTOJILHOTO TInceMeHHbII
napaJulesenumneaa, Kkyoa. KOHTPOJIB;
H3o6pakats Ky0 Ha KiIeT4aToi Oymare. CamoorneHKa ¢
HccnenoBaTs CBOMCTBA Ky0a, IPSIMOYTOJIBHOTO HCIIOJIb30BAaHUEM
napa’suiesenuIe/a, MHOrOrPaHHHKOB, HCIIONB3Yst «O1eHOYHOr0
MOJICITH. JCTaY;
Monenupoats Ky0 1 apajuiesienumne u3 OymMaru u
MIPOYMX MaTEPHUAIIOB, OOBSICHATH CIIOCOO
MOJICITHPOBAHHSI.

6.7. | O6BéM Kyda, IPSIMOYTOILHOTO 3 1 17.05.2023 | Pacnio3naBath i n300pakaTh pa3BEPTKH Kyda 1 VerHsrit ompoc; https://resh.edu.ru/subject/lesson/7730/start/272360/

napaJjuieenune1a 19.05.2023 | mapamenenumnesa. ITuceMeHHBIH
Monenupoath Ky0 u apajuiesienumne u3 OymMaru u KOHTPOJIB;
MIPOYMX MATEPHAIOB, OOBSICHATH CIIOCOO TectupoBaHue;
MOJICITHPOBAHHSI.
Haxonute u3mMepeHust, BBIYUCIISTH IUIONIAb
MOBEPXHOCTH; 00BEM Ky0Oa, IPSIMOYTOJIbHOTO
napaJulelieNuIe/ja; UCCIe0BaTh 3aBUCHMOCTh 00bEMa
Ky0a OT AJIMHBI ero pedpa, BEIIBUIaTh U 000CHOBBIBATH
THUIIOTE3bI.
Hab6:moaaTh 1 MPOBOAUTE aHATIOTHH MEXK/TY TIOHSTHSIMH
IomaaM U 06bEMa, MepuMeTpa M IIOMIAAN
MIOBEPXHOCTH.

HWroro o paszeny: 9

Pa3nen 7. IloBTopenue n o6odmenne

7.1. | TIoBTOpEHHE OCHOBHBIX ITOHSATHIA 1 10 1 22.05.2023 | BbI4uCIIsITh 3HAYCHHST BHIPAKCHUIA; YcerHbiid https://edu.skysmart.ru/homework/new

METOJIOB Kypca 5 kitacca, 06001menne 31.05.2023 | conmepxkarumx onpoc;
3HaHUH HaTypaJlbHbIC YUCIIA, ITucemenHbIi
OOBIKHOBEHHBIE U JICCATHIHBIC KOHTPOJIB;
npobu; KonrposnbHas
BBINOJIHATH NPEOOPA30BAHUS YHCEI. pabota; 3auet
Be161path ciocod cpaBHEHHS YUCe,
BBIUYHMCIICHU;
MIPUMEHSTh CBOICTBA apu(MEeTHUECKHUX ASHCTBUIA 1I1st
panroHaIN3aNH BEIYHCICHHUIA.
OCyIIEeCTBIISITh CAMOKOHTPOJIB.
HWroro no paszeny: 10
OBLIEE KOJIMYECTBO YACOB IT1O 170 12

ITPOTPAMME




6 Kiacc

Ha3zBanue pazneJa

0P

(TembI) OcHoBHOe cofiep:kaHue OcHoBHBIE BH/BI /1eSITEJIbHOCTH

Kypca (4ucIo o0y4arouuxcs

4acoB)

HarypaJjbhbie Apudmerndeckue AeHCTBUS C BeinoaHsaThe apudmernyeckue http://school-
yHcaa MHOTO3HAQYHBIMU HATYPAJIGHBIMU  |IeHCTBUSI C MHOTO3HAYHBIMH collection.edu.ru/
(30 u) quciiamMmu. YWCIoBbIE BBIPAXKSHUS, |HATypalbHBIMU YHCIIAMH,

OOPSIOK NEeHUCTBUHA,
HCITIOJIb30BaHHE CKOOOK.
OKpyTrJieHHUE HAaTypaJIbHBIX YUCEIT.
JlenuTenu U KpaTHBIC YHCIIa;
HAUOOIBIINI OOIIIUN NEJTUTEND U
HauMEHbIIIee 0011Iee KpaTHOE.
Pasznoskenue uncna Ha MpOCThIE
MHOXXUTENHU. [[emmuMoCTh CyMMBI B
npousBeneHus. /lenenue c
OCTaTKOM.

Pelrrenue TekCTOBBIX 3a1a4

HAXOMTh 3HAYEHHS YHCIOBBIX
BBIPAKECHUI cO CKOOKaMu 1 6e3
CKOOOK; BBIYMCJISITH 3HAYEHHUSI
BBIPAXKEHHUM, COAEPKAILHUX
CTENEHU. BBINOIHATH
NMPUKHAKY H OLEHKY 3HAaYEHUU
YHCIIOBBIX BBIPaXKEHUH,
NPUMEHATH NPUEMBI POBEPKH
pesynbraTta. Mcnmosabs3oBaTh npu
BBIYHCJICHUAX IEPEMECTUTEIHHOE
1 COYETaTEeIbHOE CBOMCTBA

CJIOKCHHUA U YMHOXCHUA,

https://resh.edu.ru/



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

pacIpenenIuTeNbHOE CBOUCTBO
YMHO>KEHUSI OTHOCUTEIBHO
CJIO’KEHMSI, CBOMCTBA
apudmeTrnyecKux IerCTBUH.

HcciienoBaTh YUCIOBLIE
3aKOHOMepHOCTI/I, HpOBOI[I/ITI)
YUCIIOBBIC DKCIICPUMCHTBHI,
BBIIBUI'aTh U 000CHOBLIBAThH
THIO0TEe3bl.

DopMyJIMPOBATH OTIpeIeIeHHSs
eTUTENST U KPaTHOTO,
HanOOJIbILIETr0 OOIIEr0 AETUTENS
U HAUMEHBIIIErO O0IIETO
KpPaTHOTrO, IPOCTOTO U
COCTAaBHOTO YHCEJI;
HMCTIOJIL30BATh OTH MOHSITHS TTPH
pelIeHnH 3a/1a4.

I[IpuMeHATH AJTOPUTMBI
BBIUKMCIIEHUS HanOOJIBIIETO
00II[ero aeanuTelIs u
HaMMEHBIIIErO OOIIETO
KpaTHOTO JBYX YHCEI,




AJIITOPUTM Pa3JIOKEHHUSI YMcia Ha
OPOCTHIC MHOXKUTEIU.
HccaenoBarh yciaoBus
neanMoctd Ha 4 u 6.
HUccaenoBarb, 00Cy:K1aTh,
¢popmyaupoBath u
000CHOBBIBATDH BBIBOJ O
UETHOCTU CyMMBbI, IPOU3BECHUS:
ByX YETHBIX YHUCEI, IBYX
HEUYETHBIX YMCJIE, YETHOTO U
HEUYETHOT'O YHCEI.

HccaenoBaTh cBOMCTBA
IEJTUMOCTH CyMMBbI U
MPOU3BEACHUS YUCEIL.
IlpuBoaAUTH NPUMeEPHI YHUCENT C
3aJJaHHBIMU CBOMCTBAMU,
PACIO3HABATH BepHbIE U
HeBepHbIe YTBEPKICHUS O
CBOMCTBax 4ucel, ONPOBEPraTb
HEBEpPHbIE YTBEPKACHUS C
MOMOIIBIO KOHTPIIPUMEPOB.
Koncrpynposats
MaTeMaTU4eCKue NMpeaJI0KeHHs C




[MOMOIIBIO CBSI30K «IDY, UK,
«ECHH..., TO...».

PenraThb TeKCTOBBIC 3a1a4H,
BKJIFOYAFOIIHE TTOHSTHS
enuMocTH, apuMETHICCKUM
Ccr1ocoOOM, HCIIOJIb30BaTh
nepebop BCeX BO3MOXKHBIX
BapUAaHTOB.

MoaeaupoBars XOJ PELICHUs
3a7a4u C IIOMOIIBIO PUCYHKA,
CXEMBbI, TaOJIHIIBI.

IIpuBoaAUTH, pa3dupars,
OLICHUBATH Pa3JINYHbIC
pELIeHMs], 3alUCU PELIEHUN
TEKCTOBBIX 3aJa4

Kputrnyecku ouieHMBaTh
[MOJIy4YEeHHBIN pe3yibTar,
HaXOJIUTh OLINOKH,
OCYIIIECTBIISATH CAMOKOHTPOJIb,
IIPOBEPsA OTBET HA
COOTBETCTBUE YCIOBHUIO




Harasauas
reoMeTpusi.
IIpsavble Ha
nockocTH (7 4)

IlepnenauKyIIsipHBIE TIPSMBIC.
IlapannenbHbIC TIPSIMBIC.

Paccrosinue Mexay nABymst
TOYKAMHU, OT TOYKH JI0 TIPSIMOTA,
ITWHA YT Ha KBaJIPaTHOU
CEeTKe.

[IpuMepsI NPsAMBIX B IPOCTPAHCTBE

Pacno3HaBaTh Ha yepTexkax,
PHUCYHKax CJIydau B3aUMHOTO
PaCIIOJIOKEHUS IBYX TIPSIMBIX.
N3o00paxkaTh ¢ HIOMOUIbLIO
YepPTEKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOU U KJIETYaTOU
Oymare aBe mepeceKaromecs
MpsiMbIe, JIBE MapauieIbHbIe
psIMBbIE, CTPOUTH IIPAMYIO,
MMEPIICHINKYISPHYIO JTaHHOM.
IlpuBoauTH NpUMeEPHI
MmapauIeTbHOCTH U
[EPHEHAUKYIAPHOCTH IIPIMBIX B
[MPOCTPAHCTBE.

Pacno3snaBathb B
MHOTOYTOJIbHUKAaX
[IEPHEHOUKYISAPHBIE U
mapauieTbHbIe CTOPOHHBI.
HN300paskaTh MHOTOYTOJIBHUKH
C MapajieJIbHbIMU,
NePOEeHAUKYISIPHBIMU
CTOPOHAMH.
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HaxoauThb paccTosiHUE MEXITY
IBYMsI TOUKaMH, OT TOYKHU 0
OpsIMO, JIUHY ITYTH Ha
KBaJpaTHOM CETKE, B TOM UYHCIE
MCHOJIb3Ys HU(PPOBBIC PECYPCHI

Jpoou(32 u)

OOBIKHOBEHHAs1 APOOb, OCHOBHOE
CBOMWCTBO JIpOOU, COKpAaIlleHHE
npobeii. CpaBHEHUE U
yOopsiIouMBaHue ApoOeii.

JecsTuunsie npodu u
METpHUYECKasi CHCTEMA MeEp.

Apudmerndeckue JeiCcTBUs C
OOBIKHOBEHHBIMU M JCCATHYHBIMU
IpOOSIMH.

OtHomenue. /leneHrue B JaHHOM
oTHOIIeHUHU. Macmrrao,
OpONOPLIHS.

IlonsaTue npouenra. Beruucienue
POLICHTA OT BEJIUYUHBI U

CpaBHHBATD H YIOPS/IOYUBATH
npobOu, BHIOUPATH CMOCO0
CpaBHEHUs APOOECH.
IpeacraBasiTh JSCITUYHBIC
npoOu B BUZIe OOBIKHOBEHHBIX
npo0eii 1 OOBIKHOBEHHBIC B
BUJIC JICCATUYHBIX,
HCII0JIH30BATH 3KBUBAJIEHTHbIE
MpeaCcTABJIEHHS JIPOOHBIX YUCE
IPU UX CPABHEHUH, ITPHU
BBIYHCIICHUSX.

HNcnosb30BaTh JECATUYHBIE
npoOu MpH Npeodpa3oBaHUU
BEJIMUYUH B METPUUYECKOU
CUCTEME Mep.
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BEJIMYUHBI 110 €€ NPOLICHTY.

Penrenme TeKCTOBBIX 3a1ad,

coJiepKaIuX JIpoOU M MPOLICHTHI.

IIpakTnueckast padoTa
«OTHOIIIEHUE TIUHBI
OKPY>KHOCTH K €€ auamMeTpy»

BpInoIHATE  apu(pMeTHYECKHUE
neficTBUSl C OOBIKHOBEHHBIMHM U
NECATUYHBIMU JPOOSMH.
BbruncisaTh 3Ha4CHUS
BBIpayKEHUH, coAeprKaIINX
OOBIKHOBEHHBIC U AECITUYHBIC
JpOOU, BBITIOJHATH
npeoOpa3zoBaHus IpoOeit,
BBIOUPATH CIIOCO0, IPUMEHATH
cBOMCcTBA apr(PMETUIECKUX
JeUCTBUM JJIs1 palldMOHAIM3aluU
BBIUYMCIICHUI.

CocTaBasTh OTHOLICHUS U
MNpONOPLUUHN, HAXOAUTH
OTHOIIIEHHE BEJIWYHH, IEJIUTh
BEJINYMHY B JJTaHHOM
oTtHonieHuu. Haxoaurth
SKCINEPUMEHTAIBHBIM IIYTEM
OTHOIIIEHNE JUTUHBI OKPY>KHOCTHU
K €€ 1uamMeTpy.
HNuTepnperupoBaTh Macurad
KaKk OTHOIIEHUE BEJINYHWH,

HaxoauThb Macuitad IJjI1aHa,




KapThl U BEIYUCIATH
pacCTOSIHUSI, UCTIONB3Y S
MaciTao.

OO0BSACHATD, YTO TAKOE
MPOLICHT, YMOTPEOISITH 000POTHI
pEYHr CO CIIOBOM «ITPOIICHTY.
BpipaxkaTh IPOILEHTH B APOOSIX
U IpOOU B TIPOIICHTAX,
OTHOIIICHUE JIBYX BEJIMYHUH B
MMPOIICHTAX.

BbruncasiTh MPOLEHT OT YHCa U
YHCIJIO IO €ro MPOILICHTY.
OKpyrasaTh JIpooH U
MPOLICHTHI, HAXOJIUTh
NPUOITOIKSHUST YHUCEIT.

Pemats 3agaumn Ha yacTu,
MPOIIEHTHI, TPOTIOPIIUH, HA
HaxXOoXXJAeHHEe IPoOu (TIPOIICHTA)
OT BEJIMYMHBI U BEIIMYUHBI 11O €€
npobu (TIporeHTy), Apoou
(mporteHTa), KOTOPBIH
COCTaBJISIET OJIHA BEIMYMHA OT
npyroii. [IpuBoauTs,




pa3oupaTh, OlleHUBAThH
pa3InYHbIC PEIICHUS, 3aIICH
pelIeHU TEKCTOBBIX 3aj1ay.
H3BaekaTs HHPOPMALMIO U3
TaOJIUII ¥ TUArpamMm,
WHTEPIPETUPOBATH TA0IMYHbIE
[TaHHBIE, OTIPEJICIISTh
HauOOJIbIIICE U HAUMEHbIIICS U3
MpeICTaBICHHBIX JTAHHBIX




HazBanue pa3nena

(Tembi)
Kypca (4HCJIO YaCcOB)

OcHoBHOe coJepxaHue

OCHOBHBIE BH/IbI
AeSITeJIbHOCTH 00yYaAI0UINXCSI

20P

Harnsinnasi reomerpus.
Cummetpusi(6 )

OceBasi cUMMETpHUSL.
LlenTpanpHass CUMMETPUSI.

IlocTpoeHHEe CUMMETPUYHBIX
uryp.

IIpakTuueckas pabora
«OceBasi CHMMETPHUSD.

CumMMeTpus B IIPOCTPAHCTBE

Pacno3naBarh Ha yeprexax u
M300paKeHUIX, H300paxkaTh OT
PYKH, CTPOUTH C TIOMOIIBIO
WHCTPYMEHTOB PUTYpY
(oTpe3ok, JTOMaHYyIo,
TPEYroJIbHUK, IPSIMOYTOJILHUK,
OKPY>XHOCTB), CAMMETPHUYHY IO
HJaHHOW OTHOCHUTEJIbHO MNPSMOIA,
TOYKH.

Haxoaurhs npumepsl
CUMMETPHUHU B OKPY’KaIOILIEM
mupe. MoaeaupoBarb 13 Oymaru
nBe (pUrypnl, CHMMETPUYHBIC
OTHOCHUTEIIBHO MPSMO;
KOHCTPYHPOBATh
reoMeTpHUIEeCKHe
KOH(pUTYpaALNH, UCTIOIB3YA
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CBOMCTBO CUMMETPHUHU, B TOM
YHCIIC C HOMOIIBIO ITU(PPOBBIX
pecypcoB.

HcciienoBarb CBOMCTBA
W3yYeHHBIX (DUTYpP, CBSI3aHHBIE C
CUMMETPHUEU, UCIIOIb3Y S
PKCIIEpUMEHT, HaOIIOIeHHE,
MOJIEJIUPOBAHUE.
O00cHOBBIBATH, ONPOBEPraTh C
[MOMOIIIBI0 KOHTPIPUMEPOB,
YTBEPKJICHHUS O CUMMETPUHU

duryp

Bripa:kenusi ¢ OykBamu
69

IIpumenenue OyKB ISt
3alMCH MaTEMaTHYEeCKUX
BBIPAXXCHUU U
npemioxeHuii. BykBeHHbIe
BBIPAXXCHUS U YHCIJIOBbIE
IOJICTAHOBKHU.

BbykBeHHBIE paBEeHCTBA,
HaXO/ICHUE HEU3BECTHOTO
KOMITOHEHTA. DOpPMYJIbI

Hcnoab30BaTh OyKBBI 15T
0003HaYEHUS YUCEIT, TIPU
3aIITUCH MATCEMATHUUYCCKHUX
YTBEPKICHUIN, COCTABIISITh
6yKBeHHBIe BI:Ipa)KeHI/ISI 10
YCJIOBHIO 3aJ1a4U.
HcciienoBaTh HECIOKHBIC
qHCIIOBBIC 3aKOHOMEPHOCTH,

HCIIOJIB30BaTh 6YKBI)I JJIL UX




3amKCH.

BbIYHCIAATE 9HCIIOBOE
3HadYeHNEe OYKBEHHOTO
BBIPQYKCHUSI TTPH 3aJTaHHBIX
3HAYCHUAX OYKB.
3anucbiBaTH GOPMYJIbI:
repuMeTpa v IIomaan
MpsIMOYTOJILHUKA, KBaIpaTa;
IJTMHBI OKPYKHOCTH, THTOIIAIN
Kpyra; BHIOJHSATH
BbIYMCJIEHHS] 110 3TUM
bopmytam.

CocTaBiasaTts GpopmyJibl,
BBIPpQYKAIOIINE 3aBUCUMOCTH
MEXIy BEIMYMHAMH: CKOPOCTb,
BpeMsi, pacCTOSIHUE; 1IeHA,
KOJINUECTBO, CTOUMOCTB;
MPOU3BOAUTEIILHOCTD, BpeMsl,
00BEM padoOTHhI; BHIITOIHSTH
BBIUUCIICHUS IO DTUM
popmynam.

HaxoauTh HEU3BECTHBIN




KOMITOHEHT apu(METHICCKOTO
nercTBUSA




HarasaHas reomerpus.
Durypbl
Ha wiockocTu(14 4)

HeTbIpEXYTOJIBbHUK,
pUMeEpHI
4eTBIPEXYTOJIBHUKOB.

I IpsiMOYyTOTBHUK, KBAIpaT:
CBOMCTBa CTOPOH, YIJIOB,
JUaroHaaeu.

M3mepenue yrioB. Bunsl
TPEYTOJIbHUKOB.

IIlepuMmeTp MHOrOyroiabHHKA.
Imomane Gurypst.
DopMyJibl IEpUMETPA U
TJTOIIAIN MTPSIMOYTOJILHUKA.
[ IpnOnmxkEHHOE N3MEPEHNE
iomagu Guryp.
IIpakTnueckas padora
«Ilmomanes kpyra»

N300pakaTh HAa HSIUHOBAHHOM
 KJIeT4aToil Oymare c
HMCIOJIb30BAaHUEM YEPTEKHBIX
MHCTPYMEHTOB
qeTBIPEXYTOJIBHUKHU C
3aJaHHBIMH CBOMCTBaMU: C
napajijacibHbIMH,
epICHANKYJSIPHBIMU, PABHBIMU
CTOpOHaMu, NMpsAMbIMU YI'JIaMH U
np., paBHOOEAPESHHBIH
TpeyroiabHuk. [Ipeanarars u
00cyxk1aTh cI0CO0bI, AJITOPUTMbI
MOCTPOCHHSI.

HccienoBars, HCHOJb3Ys
SKCIIEPUMEHT, HAaOJII0ICHUE,
MOJIeJIUPOBaHUE, CBOHCTBA
IpsIMOYTOJbHUKA, KBaJpara,
pa30uBaTh Ha TPEYTOJIHLHHUKH.
O00CHOBBIBATH, ONIPOBEPTaATH C
MOMOIIBI0 KOHTPIIPUMEPOB
YTBEPKIAECHUS O

NPSIMOYTOJIBHUKE, KBaJipaTe,
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pacno3HaBaTh BEPHBIC U
HEBEPHBIC YTBEPKIACHUS.
H3MepaTb U CTPOUTH C
IMOMOINBIO TPAHCIIOPTHpPA YIJIBI, B
TOM YHCJI€ B MHOTOYT'OJIbHUKE,
CPAaBHUBATH YTIJIbI;
pacno3”HaBaTh OCTpbIE, IPsMBIE,
Tymble, pa3BEPHYTHIC YIJIbI.
Pacno3naBaTts, n3o0pakathb
OCTPOYTOJIbHBIH,
MIPSIMOYTOJIBHBIN, TYIIOYT OJIbHBIM,
paBHOOEIPEHHBIN,
PaBHOCTOPOHHMI TPEYTOJNbHUKHU.
BbIunciasTb nepuMeTp
MHOT'OyTOJIbHUKA, TUIOIIA]1h
MHOTOYTOJIbHUKA pa3OueHueM
Ha IPAMOYTOJIbHUKH, Ha paBHbIE
(urypsl, ucoyIb30BaTh
METPUYECKUE €TUHUIIBI
W3MEpEHMsT JUIMHBI U
TUIOLIAH.

W cnoib30BaTh NPUOINKEHHOE
H3MepeHHe JUIMH U IUIOIAJel Ha




KJIET4aTou Oymare,
NpUOMMKEHHOE H3MEPCHUE
JUTHHBI OKPYKHOCTH, TIIOIIATH

KpyTra




HazBanue
pazaesia (TemMbl)
Kypca (4UCJI0 4YacoB)

OcHoBHoOe cofiep:kaHue

OcHOBHBIE BUABI
JeITeIbHOCTH
0o0y4Jarouuxcs

20P

IloJs10:xUTEIBLHBIE H
oTpuLATEIbHbIE

yucaa
(40 9)

Ilenbie uncna. Moayib

4uciia, TeoMeTpudecKast
UHTEpHpeTanus MOIYJIs.
HuCI10BBIE IPOMEXKYTKHU.

ITomosxuTenpHBIC U
OTpHIIaTeIILHBIC YHCIIA.
CpaBHeHUE
MMOJIOKUTEIBHBIX U
OTPHIIATEIILHBIX YHUCEI.
Apudmernaeckne
JIEUCTBUSA C
MMOJIOKUTEILHBIMU U
OTpUIATEIIbHBIMH
YHUCJIAMH.

Pelrrenue TeKCTOBBIX 3a/1a4

IIpuBoauTH NpUMeEPHI
HCIOJIb30BAaHNS B PEANIbHOMN
JKM3HHU TTOJIOKUTEIBHBIX U
OTPULIATENIBHBIX YUCE.
HN3o6paskaTh 11€JIBIE
4HCJIIa, TTOJIOKUTEIbHBIE U
oTpULIaTEIbHBIE YHCIIa
TOYKaMH HA YUCIIOBOM
psIMOH, UCIOJIB30BATh
YHCJIOBYIO MPSIMYIO IS
CpPaBHEHUS YHCEIl.
IIpumeHsaTs npaBujIa
CpaBHEHWUH,
YHOpSA0YMBATH IIEJIbIe
4HCciia; HAXOAUTh MOIYJTb
YHCIA.

®opMyIHPOBATH NMpPaBUJIa
BBIYMCIICHUS C
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TIOJIOKHUTEIIBbHBIMU U
OTPULIATEIIBHBIMHA
YHCIIAMH, HAXO0JUTh
3HAYEHUS YHCIOBBIX
BBIPa)KEHUH, COJIepKaIIuX
JEHCTBUSA C
MOJIOKUTEIILHBIMU U
OTpULIATEIbHBIMU
quCcJIaMU.

IIpuMeHsaTHL CBOMCTBA
CJIIOKE€HHSI U YMHOYKEHU S
JUTsE IpeoOpa3oBaHUsI CYMM
U MPOU3BEJCHUN

IIpencrasiienue

AaHHBIX
(6 )

HpSIMoyFOJ'IBHaSI CHUCTEMA

KOOpAUHAT Ha IIJIOCKOCTH.

KOOpI[I/IHaTI)I TOYKH Ha
ITIJIOCKOCTH, a6CLIPICCﬁ u
opAauvHaTa.

CronbuaTsie U KPYTOBBIE
JIHarpaMMBbl.
[IpakTuueckas padora
«ITocTpoenue

OO0BACHATHL U
WLTIOCTPUPOBATH MOHSITHE
MPSIMOYTOJILHOW CUCTEMBI
KOOPJMHAT Ha IIOCKOCTH,
HCIOJIL30BAaTh
TEPMHUHOJIOTHIO; CTPOUTH
Ha KOOPJAUHATHOU
IUIOCKOCTH TOYKH U
(urypsl o 3aaHHBIM
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AuarpamMmm.

KOOpJAWHATaAM, HAXOJAUTh
KOOPJIMHATHI TOYECK.
Yurarh cTOI0YaTHIE U
KPYTOBBIE JUarpaMMBbl;
HHTEPNPETHPOBATH
JIaHHbBIC;, CTPOUTH
CTOJIOUATHIC TUArPAMMBI.

Penrenme TEKCTOBBIX 3agad,
coaepIKaIux JTaHHbIC,
OpeJICTaBIICHHBIC B
TabaUIlaX U Ha JuarpaMmax

Hcnoab3oBath
uHdopMmanmio,
MPEICTABICHHYIO B
Tabiuuax, Ha JUarpaMmax
JUJISI peLIEHUS] TEKCTOBBIX
3aj1a4 ¥ 3a/1a4 U3
peallbHON >KU3HU

Harasauas

regMeTpus.
Durypbi

B MIPOCTPAHCTBE

9w

IIpssMOyTOJIBHBIN
napasuienenuries, Kyo,
npusMa, nupamMmuaa,
KOHYC, UMUJIMHIP, 11ap U

chepa. 300parkeHue

Pacnmo3naBaTth Ha
yepTexax, PUCYHKax,
ONMHMCBIBATH IMTUPAMU]TY,
[IpU3MYy, HUJIUHIP, KOHYC,
map, u300paskaThb UX OT




OPOCTPAHCTBEHHBIX
¢uryp. IIpumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
MUINHAPA U KOHYCA.

[IpakTuueckass padora
«Co3pganue Monenei
IIPOCTPAHCTBEHHBIX

buryp».

I[MonsiTne 00BEMA; STUHUIIBI
n3MepeHust 00béma. O0bEM
NPsSIMOYTOJIBHOTO
napaJuiesenuresia, Kkyoa,
dopmMynbl 00OBEMa

PYKH, MOAECJIMPOBATH U3
OyMaru, JIacTUJINHA,
MIPOBOJIOKH U JIp.
IIpuBoauTHL NPpUMEPHI
00BEKTOB OKPYXAIOIIETro
MHpa, UMEIOINUX GOPMBI
Ha3BaHHBIX TeJl.
Hcnosb3oBarh
TePMHHOJIOTHIO: BEPILNHA,
pedpo, rpaHb, OCHOBaHHUE,
BBICOTA, panuycC U
JIMaMeTp, pa3BEPTKa.
HN3y4arts, ucnionb3ys
9KCIIEPUMEHT, HaOII0ICHHE,
n3MepeHue,
MOJEIMPOBAHUE, B TOM
YHCJI€ KOMIIBIOTEPHOE, U
ONMHUCHLIBATH CBOIiCTBA
Ha3BaHHBIX TeJl, BHIABJIATH
CXOACTBA M PA3JIHYMA:
MEXAy NUpaMUI0oN U
HPU3MOM; MEXIY




LHJIUHJIPOM, KOHYCOM U
LIAPOM.

PacnosnaBarhb pa3sBEpPTKU
napauiesnenurena, Kyoa,
MPU3MBbI, TUPAMUIBI,
KOHYca, MUINH/PA;
KOHCTPYHPOBATH JaHHBIC
TeJla U3 pa3BEPTOK,
cO31aBaTh UX MOJCIIH.
Co3naBaTth MoeJIH
NPOCTPAHCTBEHHBIX QUTYD
(13 Oymarwu, IpOBOJIOKH,
IIacTUINHA U JIP.)
HN3MepsaTs HA MoJeJIsIX:
JUTUHBI pEOep
MHOTOTPaHHHUKOB, THAMET]
miapa.

BeiBoauTh hopmyay
00BpéMa TPSAMOYTOIHLHOTO
rapasieienuIena.
Beryucasarsb o
popmyaam: 00bEM




NPSIMOYTOJILHOTO
mapajieNnenuresa, Kyoa;
HCTIONIb30BATh CAUHHUIIBI
H3MepeHus: 00bEMa;
BBIYHCIATH O0BEMBI Ted,
COCTaBJICHHBIX U3 KyOOB,
rmapasuiesenuIe/10B;
peliaTh 3aa4M C
pCaJIbHBIMU JaHHBIMHU




IMoBTOpEHME,
00001IeHNE,
cUcTeMATH3AMSA
(20 u)

IToBTOpEeHHE OCHOBHBIX
TMMOHSITUI

1 METOJIOB KypcoB 5 u 6
KJ1aCCOB,

00o00IICcHNE U
CHUCTEeMaTH3alusl 3HAHUN

BbIuMcasTh 3HAUCHUS
BBIpaXKEHUH, COJIepKAIINIX
HaTypaJIbHbIE, LIEJIbIC,
MOJIOKUTEJILHBIC U
oTpULIaTENIbHBIE

4uciia, OOBIKHOBEHHBIC U
AECSITUHYHBIC IPOOH,
BBIIIOJIHATH
npeoOpa3oBaHUS YUCEN U
BBIPAXKCHUU.

Beioupats cnoco6
CpaBHEHUSI YHCET,
BBIYHCIICHHUH,

NPUMEHSTh CBOMCTBA
apu(METUUCCKUX JICUCTBUIN
JUIsE paliMoOHAIU3a N
BBIYUCIIEHUM




BEIOUCIICHIN.
Pemarthb 3ajauu U3 peanbHOU

’KU3HU, IPUMEHATH
MaTeMaTU4YecKue 3HAHUS
JUUTSL peIICHUS 3a1a4 U3
IPyrux

MPEIMETOB.

Pematnb 3aga4un pasHbIMU
cnocodamMm, CPABHUBATD,
BBIOUPATH CIIOCOOBI

pelLeHus 3a1auu.
OcyuiecTBasiTh
CAaMOKOHTPOJIb BBIITOTHIEMBIX
nercTBUi

U CaMOMpPOBEPKY
pe3yJibTaTa BBIYUCICHUN




Pabouasi nporpamMmma y4eGHOro Kypca «Aiaredopa» 7 —9 kiaaccol

1. Heau u3yyeHus1 yueOHoro kypca «Auareopa» 7 — 9 kiaaccnol

Anrebpa sIBISIETCS OJHUM U3 ONOPHBIX KYpPCOB OCHOBHOM HIKOJIBI: OHA O0ECIEYMBACT H3Y4YCHHE
JIPYTUX JUCHUIUIMH, KaK €CTECTBEHHOHAYYHOT0, TaK M TYMaHUTApPHOTO IIUKJIOB, €€ OCBOCHHE HEOOXOIMMO
JUI TIPOJOJDKCHHs OOpa3oBaHMsl W B TIOBCEIHEBHOW KM3HH. Pa3BuTHe y O0OydYalOmMXCS HAayYHBIX
MPEJCTaBICHU O TPOMCXOXKICHUH U CYIIHOCTH anredpandeckux aOcTpakiuii, crocode OTpakeHus
MaTEeMaTUYeCKOW HAyKOW SIBJIEHUW W TPOLIECCOB B IMPHUPOJIE U OOIIECTBE, POJIU MaATEMATHUYECKOTO
MOJICTTUPOBAaHUS B HAyYHOM TIO3HAHWM U B TPAKTHKE CIOCOOCTBYET (OPMHUPOBAHUIO HAYYHOTO
MHUPOBO33PEHUSI M KAYeCTB MBINUICHUS, HEOOXOAWMBIX JUIsI AQJanTallid B COBPEMEHHOM LU(POBOM
obmiectBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa3oM oOecleyuBaeT pa3BUTHE YMEHUs HaOI01aTh,
CpaBHUBATh, HAXOJUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHYHOCTH  MBIIUICHUS, CIIOCOOHOCTH
apryMEHTUPOBAHHO OOOCHOBBIBATH CBOW JEHCTBUS U BBIBOABI, (hOpMYIHpPOBaTh yTBepxkaAeHUA. OcBOeHUE
Kypca anreOpsl oOecrednBaeT pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOYyYaromUXCs: OHU HCIOJB3YIOT
NENYKTUBHBIE W WHIYKTUBHBIE pacCyXIeHHs, 000OIIeHHE W KOHKpeTH3aluioo, abcTparupoBaHue H
anajoruto. OOydeHHne ainredOpe MpeArnoaracT 3HAYUTEIBHBIM O0BEM CaMOCTOATENTHLHON ACSATEIHHOCTH
00yJaroImuxcsi, HO3TOMY CaMOCTOSATENIbHOE PELICHHE 33a/]a4 €CTECTBEHHBIM 00pa3oM SBISIETCS peaau3anuen
JeSITeTbHOCTHOTO MPUHIINATIA O0YIEHUSI.



B ctpykType nporpamMmMbl y4eGHOTO Kypca «Anredpa» OCHOBHOM IIKOJIBI OCHOBHOE MECTO 3aHMMAIOT
coJiepKaTeNbHO-METOANYECKUe JTUHUU: «Hucla U BBIYMCICHUS»; «ANreOpanyeckue BbIPaXKEHUSY;
«YpaBHEHUSI M HEpaBeHCTBa»; «PyHkumm». Kaxnas U3 3THX COAEPKATEIBbHO-METOIUYECKHUX JIMHUU
pa3BUBaeTCA Ha TMPOTHKEHUHM TPEX JIET HM3YyYCHHS Kypca, €CTECTBEHHBIM OO0pa3oM MeperuieTasich M
B3aUMOJICICTBYS C JPYTUMHU €ro JUHUAMU. B Xoz1e u3ydenus Kypca o0y4aromuMcs IPUXOAUTCS JIOTHUECKU
paccyxaarb, UCIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIN S3bIK. B CBS3U ¢ 3TUM 11€51ec000pa3HO BKIIOYUTD
B IIPOIrPaMMy HEKOTODPBIE OCHOBBI JIOTUKH, ITPOHU3BIBAIOIIME BCE OCHOBHBIE pa3Jeiibl MaTeMaTHYECKOTO
00pa3oBaHus U CIIOCOOCTBYIOIIME OBJIAJCHUIO 00YYArOIIMMUCS OCHOB YHHBEPCATHHOTO MAaTEMATUYECKOTO
A3bIKa. TakuM 00pa3oM, MOXKHO YTBEPXAaTh, YTO COAEPIKATENBHONU M CTPYKTYPHOM 0COOEHHOCTBIO Kypca
«Anredpay SBISIETCS €T0 NHTETPUPOBAHHBIA XapakTep.

Conepxanue nauHUM «Yucaa W BBIUKCIEHMS» CIY)KUT OCHOBOM JJIsi JAlbHEHIIET0 H3Y4YeHUS
MaTeMaTHKH, CIIOCOOCTBYET PA3BUTHIO Y O0YJarOIUXCs JJOTMYECKOTO MBILIUIEHUS, JOPMUPOBAHUIO YMEHUS
MOJIb30BAThCS AITOPUTMAMH, a TaKKe MPUOOPETEHUIO TNPAKTUYECKUX HABBIKOB, HEOOXOJUMBIX ISt
IIOBCEHEBHON >KU3HU. Pa3BUTHE NOHATHA O 4YUCIE B OCHOBHOM WIKOJIE CBA3AaHO C PAlMOHAIBHBIMU U
UPpPALMOHATIBHBIMUA YUCIIaMHU, (POPMHUPOBAHHEM MPEICTABIECHUN O JEUCTBUTEIBHOM YHUCIIE. 3aBeplIeHUE
OCBOCHMS YHMCIIOBOM JIMHUN OTHECEHO K CTaplleMy 3BeHY 0011ero oopa3oBaHusl.

Copnepxanue AByX anreOpandeckux JUHUN — «AnreOpandeckue BbIpaXEHUs» U «YpaBHEHUS U
HEpaBEHCTBa»  CHOCOOCTBYeT (OPMHUPOBAHUIO Yy OOYYalOIIMXCS  MaTeMaTW4YecKoro  ammapara,
HEOOXOJUMOTr0 JJIsl pelIeHUsl 3a/lad MaTeMaTUKH, CMEXHBIX MPEIMETOB M MPaKTUKO-OPUEHTHUPOBAHHBIX
3a1a4. B ocHOBHOH mIKoJie y4eOHBIN MaTepuasl TPYNIUPYETCss BOKPYT pallMOHAIBHBIX BBIPAKECHUH.



Anrebpa IeMOHCTpPHUPYET 3HaYCHHE MATEeMAaTHUKU KaK S3bIKa JJISI MOCTPOSHHSI MaTeMaTHYeCKHX MOJenei,
OIKCaHMsI ITPOLIECCOB U SIBJICHUN peasbHOro Mupa. B 3amaun o0yuenus anreOpe BXOIAT TakxKe JalbHeiIee
pa3BUTHE aAITOPUTMUYECKOTO MBIIUIEHUS, HEOOXOJUMOro, B YAacTHOCTH, JJs OCBOEHHUS Kypca
UH(POPMATUKH, U OBJIa/ICHUE HABBIKAMH JIeAYKTUBHBIX paccyxeHui. [IpeoOpazoBanue cuMBOIBHBIX GOpPM
BHOCUT CBOHM crenU(HUUECKUil BKJIAJ B Pa3BUTHE BOOOpPAKEHUS, CIOCOOHOCTEH K MaTeMaTH4ecKoMy
TBOPYECTBY.

Conepxanne GyHKIIMOHATLHO-TPAPUUECKON JIMHUW HAICJICHO Ha TOJTYYCHHE KOJIbHUKAMH 3HAHHUN
0 (QyHKIMAX KaK BakHeHIeld MareMaTHMYecKOW MOJENHU Ul ONHUCAHUS W UCCIEIOBaHMs pa3HO 0Opa3HbIX
IIPOLIECCOB U SIBJIEHUI B mpupoje u oduiectBe. M3yueHue 3Toro marepuajia CrocoOCTBYET pa3BUTHIO Y
0o0y4aroIuXcsi YMEHUsl HUCIOJb30BAaTh pa3jM4YHbIE BBIPA3UTENbHBIE CPEACTBA s3bIKA MAaTeMaTHKH —
CIIOBECHBIE, CHUMBOJIMYECKHE, IpaduyecKkue, BHOCUT BKJIaA B (OPMUPOBAHHE NPEJCTABIECHUNH O pPOJIH
MaTEMAaTUKHU B Pa3BUTHH LIUBUIN3ALUHU U KYJIbTYPBI.

2. MecTo yueGHOro Kypca B y4e0HOM ILIaHe

CornacHo yweOHOMYy mmaHy B 7/—9 kimaccax wm3ydaercsl y4eOHBIH Kypc «Anredpay», KOTOPBIH
BKJIIOYAET CIIEIYIOLIMEe OCHOBHBIC pa3lienbl cojepxkaHus: «Hucia M BBIYMCICHUSA», «Anredpanueckue
BBIDAKEHUS», «YPaBHEHHs U HEPaBEHCTBA», «DyHKUMM». Y4eOHbIN miiaH Ha u3ydeHue anreOpel B 7—9
KJIaccax OTBOJMT He MeHee 3 y4eOHBIX 4acOB B HEJEJNIO B TeUEHHE KaXkJJOro roja o0yueHus, BCETo 3a TpU roja
oOyueHust — He MeHee 306 yuyeOHbIX YacoB.



3. Conep:xaHue y4eOHOT0 Kypca «AJsredpa» 7 — 9 kiaaccbl
[ Kaacc

Yucna u evluucnenusn
PanuonaabHbIe YuciIa.

JpoOu OOBIKHOBEHHBIC M JIECATHYHBIC, MEPEXOA OT OJHON (OpMBI 3ammMch IpoOed K JApYroi.
[ToHsiTHE pANMOHAIBHOTO 4YHCIIA, 3alMCh, CPAaBHEHUE, YIOPSIOYMBAHHE PANUOHAIBHBIX YHUCEIL.
Apudmerndeckue NEHCTBHS C pallMOHAIBHBIMH 4YMCIaMU. PerieHue 3amad w3 peajbHOW MPaKTHKH Ha
4acTH, Ha IPoOH.

CreneHb C HAaTypaJbHBIM TIOKa3aTelieM: ONpeACICHHEe, MPeoOpa3oBaHUE BBIPAKCHUH Ha OCHOBE
OTIpeIeNIeHUs, 3aIUCh OOJIBIIINX YHCEIL.

[TponeHTsl, 3aUCh MPOILEHTOB B BHJIE IPOOHU U IpoOU B BUJE MPOLEHTOB. Tpu OCHOBHBIE 3a/1a4l Ha
MPOIECHTHI, PEIICHHE 3a/1a4 U3 PeaTbHOU MPAKTHKH.

[IpumeHeHne MPU3HAKOB AETUMOCTH, Pa3I0KEHNE HA MHOKHUTENN HATYPalbHbBIX YHCET.
PeanpHbIe 3aBHCHMOCTH, B TOM YHCIIC TIPSIMasi 1 00paTHAs MPOIIOPIIHOHAIIEHOCTH.
Anzebpauueckue evblparxceHus
[lepemeHnHble, 4YHMCIOBOE 3HAYEHHE BBIPAKEHHUS C TMEpeMeHHOH. JlomycTuMble 3HaYeHUS
nepeMeHHbIX. [IpejicTaBieHue 3aBHCHMOCTH MEXIy BEIMYMHAMUA B BUAe (OpMyIbl. BbrauciaeHus o
bopmymnam.



[IpeoOpa3oBanue OYKBEHHBIX BBIPQKECHUH, TOXIEGCTBEHHO pAaBHbIC BBIPAKEHUS, NpaBUiIa
npeoOpa3oBaHrs CYMM U TMPOM3BEICHUI, MpaBHJa PACKPHITUS CKOOOK M TPUBENEHUS MOJO0OHBIX
CllaraeMblXx.

CBolicTBa cTENIEHH € HaTypalbHBIM [10Ka3aTEIEM.

Opnowienbl u MHorowieHol. CreneHb MHorounaeHa. Cllo)KeHHE, BBIYMTAHHUE, YMHOXKECHHE
MHOTOWIEHOB. @OpMyJibl COKPAIEHHOIO YMHOXEHUS: KBaJApaT CyMMbl M KBaApar pasHocTH. Dopmyiia
pa3HOCTH KBagparoB. Pa3nokeHne MHOrOYJIE€HOB HA MHOKUTEIIN.

Ypasnenusn
VYpaBHeHHE, KOpEHb YpaBHEHUS, TPaBUiIa MPeoOpa3oBaHusl yPaBHEHHUS, PABHOCHIIBHOCTD ypaBHEHHIA.
JIuneliHoe ypaBHEHHE C OJHOM MEPEMEHHOM, YHUCIO0 KOPHEW JMHEHHOTO YpPaBHEHHUs, PEIICHUE
JTUHEeNHbIX ypaBHeHUH. CocTaBlieHHE YpaBHEHHM MO YCIOBHIO 3a1aul. PemieHne TeKCTOBBIX 3a]1ad C
MIOMOILBIO YPABHEHUH.

JluneitHoe ypaBHEHUE ¢ IBYMs IEPEMEHHBIMU U ero rpaduk. Cucrema ABYX JUHEHHBIX YpaBHEHHH C
JIBYyMsl TepeMeHHbIMHU. PelieHue cucteM YypaBHEHHIl cmocoOOM moJCTaHOBKU. Ilpumepsl perieHus
TEKCTOBBIX 33]1a4 C [IOMOLIbIO CUCTEM YPABHEHUM.

Koopounamut u zpagpuxu. @ynkyuu

Koopaunara Touku Ha mnpsmMol. UucioBble NPOMEXYTKH. PaccTosHue Mexay AByMS TOUYKAMHM
KOOPJIMHATHOW IIPSIMOIA.

[TpsamoyronbHas cuctema koopauHat, ocu Ox u Oy. Abciucca U opJuHaTa TOYKA HAa KOOPAWHATHOMN
wiockocTH. [Ipumeps! rpadukos, 3a1anHbIX GopMynamu. UteHne rpaduKkoB peaqbHbIX 3aBUCUMOCTEH.



[Tonsitue ¢pynkuuu. I'paduk pynkuuu. CoiictBa pynkiuii. Jluneitnas ¢pynkuus, eé€ rpapuxk. ['papuk
byakuun Y= IxI. ['padudeckoe penieHne TMHEHHBIX YPABHCHUH U CHUCTEM JIMHEHHBIX YpaBHEHUH.

8 Knacc

Yucna u epluucnenus
KBanpatusiii kopenb u3 uucna. [lonstue o0 uppanuonasbHoM uucie. [lecsaTuunble MpUOTMKEHUS

uppanuoHaIbHBIX ymcen. CBoiicTBa apu(METHYECKHMX KBAaJgpaTHBIX KOPHEH HM WX NpPHUMEHEHHE K
peoOpa30BaHUIO YHCIIOBBIX BBIPAKECHUN U BBIYMCICHUSAM. [[eficTBUTENbHBIE YHCIIA.

CrerneHb ¢ 1esIbIM [T0Ka3aTesneM U e€ ceoicTBa. CTaHapTHAsI 3alIUCh YHUCTIA.

Anzebpauueckue svipasrcenus

KBaapaTHbII TPEXUIIEH; pa3JI0KEHNE KBAIPATHOTO TPEXWIECHA HA MHOKHUTEIIH.

Anrebpanueckast 1po06b. OcHOBHOE CBOWCTBO ajnredpanueckoil apodu. CioxeHue, BbIYMTAHUE,
YMHOX€EHHeE, JieJieHne anredpandeckux ApooOei. ParonanbHble BRIpaXKEHUS U UX ITPeoOpa3oBaHuUE.
Ypaenuenusn u nepasencmea

KBangpatHoe ypaBHeHue, GopMmysna KOpHEH KBaJapaTHOro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOASIIMXCS K JIMHEHHBIM U KBaapaTHbIM. [Ipocteiiimne qpoOHO-palnoHalIbHbIE YpaBHEHHUS.

['padmyeckas nHTEpHpeTalvsl ypaBHEHUH C JBYMS IEPEMEHHBIMHU M CUCTEM JIMHEWHBIX ypaBHEHUH C
JIBYMsI IepeMEHHBIMU. [IprMepsl peleHns CUCTEM HEIMHENHBIX YPABHEHUH C IBYMS IEPEMEHHBIMH.
Pemenre TeKCTOBBIX 337124 areOpanvaeckuM Criocooom.



Yucnossle HEpaBeHCTBA M UX cCBoMcTBAa. HepaBeHCTBO ¢ OJHOW IepeMEHHOM. PaBHOCHMIBHOCTH
HepaBeHCTB. JIMHEHHbIE HEpPaBEHCTBA C OJHOW NepeMeHHOW. CHCTEMbl JTUHEWMHBIX HEPABEHCTB C OJIHOU
[IEPEMEHHOM.

Dynkyuu

[Tonstue pynkuu. OO0IaCcTh ONpeACICHUs] 1 MHOKECTBO 3HaUeHUH QyHKIH. CriocoObl 3a1aHus
GbyHKIHIA.

I'padux pynxmun. Yrenne cBoiicTB pyHkuuu o e€ rpaduky. [Ipumeps rpadukoB GyHKINH,
OTPaXKAOIIKX PeaIbHbIE IIPOLIECCHI.

OyHKIHH, OMUCHIBAIOIINE TIPSIMYIO H 00pPaTHYIO IIPONIOPIIMOHATBLHBIC 3aBUCHUMOCTH, MX TPapUKH.
OyHKIMUY = X Ly=xty=yx,y=|x|T paduyeckoe pelieHre ypaBHeHU I U CUCTEM ypaBHEHUH.
9 Knacc
Yucna u evluucnenus
JleicTBHTEILHBIE YHCJIA.

PanmonaneHblie uncna, UpparoHaTbHBIE YKCIIa, KOHEUHBIE U OECKOHEYHBIE ACCITUYHBIC IPOOH.
MHO0ecTBO IeHCTBUTENBHBIX YUCEI; AeCTBUTEIbHBIC YHCIIA KAaK OECKOHEUHBIE JECSITUUHBIEC POOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKTY MHOKECTBOM JICUCTBUTEIHHBIX YMCEN U KOOPAUHATHON
IPSIMOA.

CpaBHEeHHE NEHCTBUTEIBHBIX YHCEN, apu(PMETHIECKHUE JCHCTBUS C IEHCTBUTEIILHBIMUA YHCIIAMH.
HN3mepeHus, npudInKeHnsl, OLEHKH.



Pa3zmMepbl 00BEKTOB OKPY’KaKOIIEro MUPA, AIUTEIbHOCTh IIPOLIECCOB B OKPYIKAIOIIEM MUPE.
[TpubnnxEéHHOE 3HaUEHKNE BEJIMYUHBI, TOYHOCTb NpuoImkenus. Okpyriaenue uucen. [Ipukuaka n
OLICHKA PE3YJIbTaTOB BHIYUCICHUM.

Ypaeénenus u nepasencmea
YpaBHeHus ¢ 01HOM epeMeHHOM.

JInnelinoe ypaBHeHue. Pelienne ypaBHEHUH, CBOAAIIMXCS K IMHEHHBIM.

KBagparHoe ypaBHeHue. Pemienne ypaBHeHUN, CBOAAIIMXCS K KBaAPAaTHBIM. bUKBagpaTHoe
ypaBHeHue. [Ipumeps! perieHns ypaBHEHUN TPEThEM U 4eTBEPTOM CTENIEHEN Pa3I0KEHUEM Ha MHOXKHUTEIH.

Pemenune npoOHO-paliMOHATEHBIX YpaBHEHUH.

Pemenne TekcTOBBIX 3a/1a4 alreOpanueckKuM METOIOM.
Cucrembl ypaBHeHHUIl.

VYpaBHeHMe ¢ IBYMsI IEPEMEHHBIMU U €ro rpaduk. Pemenue cuctem IByX JTMHEHHBIX YpaBHEHUH C
JIBYMS IIEPEMEHHBIMU. Perienne cucTem IByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JIMHEHHOE, a IPYyroe —
BTOpOI1 crenenu. ['paduueckas nHTeprnpeTalysi CHCTEMbl YPaBHEHUN € IBYMSI IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aa4 anredpanyeckum CrocoOoM.

HepaBencrBa

UucnoBble HEpaBEHCTBA U UX CBOMCTBA.
PelreHne TMHENHBIX HEPABEHCTB C OAHOW IIEPEMEHHOM. Pelienue CucTeM JIMHENHBIX HEPABEHCTB ¢ OJHOU
nepemeHnHoil. KBagpatHeie HepaBeHcTBa. ['paduueckas nHTepnpeTalyss HEpaBEHCTB U CUCTEM HEPABEHCTB
C IBYMs [IEPEMEHHBIMH.



Dynkyuu
KBagparnunas Qynkius, e€ rpaduk u cBoiictsa. [lapabosa, KOOpAHMHATH BEPIIMHBI TApabOIIbI, OCh
CUMMETpPUHU ITapadoJIbI.
Tpaduxu pynxuuit: ¥ = k6. = kx+ b,y = Er}’ = x%y =x,y = x| ; yx cpoiicraa.
Yucnoewvie nocnedosamenvrocmu
Omnpenenenue u cnocodbl 3aJaHUSI YUCJIOBbIX M10CJI€10BATEIbHOCTEH.
[ToHsATHE YKMCIOBOM NOCIEA0BATENLHOCTH. 3aJaHHE [TOCIIEI0BATEILHOCTH PEKYPPEHTHOM hopMynoit
1 GOpMyII0if N-To YJIeHa.
Apupmernyeckas H reOMeTPHYCCKAs NPOIPECCHH.
Apudmerndeckas 1 reomeTpudeckas mporpeccuu. @opmyIisl n-To wieHa apupMETHIECKOn 1
TEOMETPUUYECKOHN MPOTPECCUM, CyMMBI IIEPBBIX N YJIEHOB.
N300paxeHnue 4ieHOB apu(METUUECKON ¥ T€OMETPUUECKON MPOTrpeccuii TOUKaMu Ha
KOOPAMHATHOM INIOCKOCTH. JIMHENHBIN U 3KCIIOHEHIIUAJIBHBIN pocT. C0XKHBIE IPOLICHTHI.

4. Ilnanupyemble peIMeTHBIE Pe3yIbTaThl 0CBOCHHA padodeil MporpaMMbl Kypca
«Aaredpa» 7 —9 ki1ace

[ Knacc



(\

ASANENENENEN

OcBoenue yueOHOro Kypca «Anredpay 7 Kitace T0JDKHO 00eCIeYnBaTh JOCTHIKEHUE CIICTYIOIIIX
IPEIMETHBIX 00pa30BaTeIbHbIX PE3YIbTATOB:

Yucna u evluucnenusn
BrImonHATh, coueTast ycTHBIC U TUCbMEHHBIE TPUEMBIL, apH(PMETHUECKUE IEHCTBHS C PALIMOHATILHBIMU
YHCIIaMHU.
HaxoauTs 3HaYeHHS YMCIIOBBIX BBIPAKEHUH; TPUMEHATH Pa3HOOOPa3HBIE CIOCOOBI i IPUEMBI BBIYHCIICHUS
3HaYeHUH APOOHBIX BBIPAXKEHUH, COlEpKAIIUX OOBIKHOBEHHBIE U JIECTUYHbBIE IPOOH.
[lepexoauTtb oT 0fHOM (POPMBI 3ATMCH YHUCEIN K JpYyroi (IpeoOpa3oBeIBATh AECATUUHYIO JpOOb B
OOBIKHOBEHHY0, OOBIKHOBEHHYIO B IECSITUYHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO 1POOB).
CpaBHHBATH U YIOPSI0YUBATH PAIIMOHATLHBIE YHCIIA.
OxpyryaTh uncna.
BEINONHATE MPUKHUIIKY M OIICHKY PE3YJIbTaTa BEIYUCICHUN, OIEHKY 3HAYCHHI YHCIOBBIX BBIPAKEHUI.
BbINONHATE 1eHCTBUS CO CTENEHAMU C HaTypaJlbHBIMU ITOKA3aTENISIMU.
[TpuMeHsATh MPU3HAKH ACTUMOCTH, PA3JI0KEHUE Ha MHOKUTEIIH HATYPAIbHBIX YUCEI.
Pemate npakTHKO-OpHEHTUPOBAHHBIE 33a4YH, CBA3aHHBIE C OTHOIIEHUEM BEIUYHH,
POTIOPIMOHATBHOCTHIO BETMYMH, TIPOIIEHTAMI; HHTEPIIPETUPOBATH PE3YIbTATHI PEIICHUS 3a/1a4 C yUYETOM
OTpaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMU PacCMaTPUBAEMbIX O0BEKTOB.

Anzebpauueckue evlparxcenus
Hcmonp30BaTh anredpandecKyro TEPMUHOIOTHIO M CUMBOJIMKY, TPAMEHSTH €€ B IIPOIIECCE OCBOCHUS
y4eOHOro MaTepuaia.
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HaxonnTh 3HaueHus1 OYKBEHHBIX BBIPAXKEHUHN ITPH 3alaHHBIX 3HAYEHUSAX [IEPEMEHHBIX.

BeinonHsATe npeobpa3zoBaHys LIEI0T0 BBIPAKEHHUs B MHOTOWIEH ITPUBEICHHEM ITOA0OHBIX ClIaraeMblX,

PacKpbITHEM CKOOOK.

BbInosHATE yMHOXKEHHE OJJHOWIEHA HA MHOTOWJIECH U MHOTOYIEHA HA MHOTOWIEH, IPUMEHATh (hOpMYJIbI

KBaJpara CyMMBbI M KBaJpaTa pa3HOCTH.

OcymiecTBIATh pa3IokKEeHHEe MHOTOUJICHOB Ha MHOXKUTEIIN C TIOMOIIbIO BBIHECEHUS 3a CKOOKH 00111ero

MHOXHTEJISI, TPYIITUPOBKHU CIIaraeMbIX, IPUMEHEHHS (POPMYJIT COKPAIIEHHOTO YMHOXKCHHUS.

[TpumensTh IpeoOpa3oBaHUs MHOTOWIEHOB ISl PEILIEHUs PA3JIMYHbIX 3a/1a4 U3 MaTEMAaTUKH, CMEXHBIX

IIPEAMETOB, U3 PEAILHON IPAKTUKH.

Hcnonb30BaTh CBOICTBA CTENEHEN ¢ HATYpaJIbHBIMU ITOKA3aTENIIMU JUIsl IPE0Opa30BaHMsl BEIPAKEHUI.

Ypasnenus u nepasencmea

Pemrats nuHeNHbIC ypaBHEHUS C OJHOU IIEPEMEHHOM, IPUMEHSS IIPaBUIa IIEPEX01a OT UCXOJIHOIO

YpaBHEHUS K paBHOCHUIILHOMY eMy. 1IpoBepsATh, ABIISIETCS JIM YUCIIO KOPHEM YPAaBHEHMUS.

[TpuMeHsTH rpaduecKue METOAbI IPU PELICHUN TUHEHHBIX YPAaBHEHUN U UX CHCTEM.

[TonOupats mpuMepsl ap YKcen, IBISIONIMXCS PELIEHUEM JIMHEHHOTO YPaBHEHHUSI C IBYMsI IEPEMEHHBIMU.
CTtpouTh B KOOPIMHATHOM MIIOCKOCTHU IpaK JTMHEHHOTO YpaBHEHUS C IBYMs IEpEMEHHBIMU;

MOJIb3YACH IPa(PUKOM, MPUBOAUTH IPUMEPHI PEIICHUS YPaBHEHUSI.

Pemate cuctembl IBYX JTUHEWHBIX YpaBHEHHH ¢ ABYMs IEPEMEHHBIMU, B TOM YHCIIE TpapHUECcKH.

CocTaBisaTe ¥ peniarth JUHEHHOE YPAaBHEHNE WM CUCTEMY JIMHEWHBIX YPABHEHHM 110 YCIOBUIO 3a/1a4H,

UHTEPIPETUPOBATH B COOTBETCTBUU ¢ KOHTEKCTOM 3a/1a4¥ IIOJIyYEHHBIN PE3YJIbTAT.



ANIRN

Koopounamut u epagpuku. @ynukyuu
N306pakaTh Ha KOOPAUHATHOH MPSIMOM TOYKH, COOTBETCTBYIOIIHE 33JaHHBIM KOOpIUHATAM, JIY4H,
OTPE3KHU, UHTEPBAIIbI; 3@ IUCHIBATh YUCIIOBBIE IPOMEKYTKH Ha AJIreOpandeckoM s3bIKe.
OTmeuatb B KOOPJMHATHON TNIOCKOCTH TOYKH I10 33JaHHBIM KO OpAMHATAaM; CTPOUTH Ipa)UKU JIMHEHHBIX
¢byukuuii. Ctpouts rpadux ¢pyukmun y= | xI.
OnuceIBaTh € MOMOLIBIO (PYHKIMI N3BECTHBIE 3aBUCUMOCTH MEX 1Y BETUYUHAMU: CKOPOCTb, BpEMS,
paccTosiHue; 11€Ha, KOJIMYECTBO, CTOMMOCTD; IPOM3BOIUTENILHOCTD, BpeMsi, 00bEM padOoThI.
Haxoauts 3HaueHHE QYHKIUH 110 3HAUCHHIO € apryMeHTa.
[Tonumats rpadguueckuii cnocoO MpeaCcTaBIeHHs U aHaIu3a HH(OpMALMK; U3BJIEKAaTh U MHTEPIIPETUPOBATD
UHPOPMALINIO U3 TPAPHUKOB PEATHHBIX MPOIIECCOB U 3aBUCUMOCTEH.
8 Knacc
OcBoenune yueObHOro Kypca «Anredpay 8 kiracc J0JKHO 00ecreunBaTh TOCTHKEHNE CIIeTIYIOIUX
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

Yuciia ¥ BbIYHCICHUSA
Hcnonb30BaTh HayalbHbIE IPEICTABICHHS O MHOYKECTBE IEHCTBUTEIBHBIX YUCEIT JJI CPAaBHEHMS,
OKPYTJIEHUS U BBIYMCICHUN; 1300paXxaTh AeHCTBUTEIbHBIC YHCIIA TOYKAMU Ha KOOPAMHATHOM MPSIMOIA.

[TpumensTh MOHATHE apU(METUUECKOTO KBAJPATHOT'O KOPHS; Ha- XOAUTh KBaJApaTHbIE KOPHU, UCIIOJIb3YS
IIPU HEOOXOIMMOCTH KaJIbKYJISITOP; BBIMOIHITH peoOpa30oBaHusl BIPAXKEHUM, COIepKalINX KBaJApaTHbIE
KOPHHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.



s

Hcnonp3oBath 3anucy OOJIBIIMX U MAJIBIX YHCEN C TOMOIIBIO AECATUYHBIX Ipobei u crenenei yncia 10.
Auredpanyeckue BbIPaKeHHUs
[IpuMeEHATH MOHATUE CTENEHU C LIEIbIM [T0KA3aTEJIEM, BBIIOIHATH IPe00Opa30BaHUs BbIPAXKEHUH,
COJIEpKalIMX CTEIICHU C LENbIM II0Ka3aTeIIEM.
BEINONMHATE TOXIECTBEHHBIE TPEOOPA30BAHUS PAITMOHATBHBIX BRIPAKCHUI HA OCHOBE MTPABHJI JCHCTBUI
Ha/l MHOTOWIEHAMH U alreOpandyecKuMu IpoOsIMH.
PacknanpiBaTh KBaApaTHBIN TPEXWICH HA MHOKHUTEIIN.
[TpumensTh MpeoOpa3oBaHus BbIPAXKEHUN JUIs PELIEHUS pa3IMYHbIX 337a4 U3 MAaTEMaTUKH, CMEXKHbIX
IIPEMETOB, U3 PEAJILHON IPAKTUKH.
YpaBHeHUS 1 HEPaBEHCTBA
Pemiates nuHeNHbIC, KBaJApAaTHBIE YPABHEHUS U PAllUOHAJIBHBIC YPABHEHM, CBOIALIMECA K HUM, CUCTEMBI
JIBYX YPaBHEHHM C IBYMs IEPEMEHHBIMHU.
IIpoBOIUTE MPOCTENIINE UCCIIEIOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUM, B TOM YUCJIE C IPUMEHEHUEM
rpaduyeckux npeacrapieHui (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE UIIM CUCTEMA YPaBHEHUM pellieHus,
€CIIM UMEET, TO CKOJIBKO, U TIp.).

[Iepexoauts oT ciioBeCHON (POPMYIMPOBKH 33/1a4u K €€ anreOpandeckoil MOJIENH € TOMOIIBIO COCTAaBIEHUS

YPaBHEHUS WU CUCTEMBI YPABHEHUN, HHTEPIIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
MIOJIy4EHHBIN pe3yibTart.
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[IpuMeHsTH CBOMCTBA YHCIIOBBIX HEPABEHCTB JIJIs1 CPABHEHMU S, OLIEHKH; pellaTh JIMHEWHbIC HEPABEHCTBA C
OJIHOI MepEMEHHON U UX CUCTEMBI; 1aBaTh rpapuuecKyro WILTIOCTPALMIO MHOKECTBA PEIICHUN
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.

DOyHKIUHA
[TornMaTh 1 UCTIOIH30BATh (PYHKIIMOHATBHBIE IOHSATHUS U SI3bIK (TEPMUHBI, CHMBOJIMYECKHE 0003HAUCHHS);
oTpeAeNaTh 3HaueHne GyHKIMH 110 3HAYCHUIO apryMEHTa; ONPEeNATh CBOCTBa QYHKIUY 110 €€ TpaduKy.
Ctpouts rpaduku 31eMeHTapHbIX QYHKIMMA BUaa y = k/x , y = X2, y= X3, F\/x, y= IxI; onuceiBaTh
CBOMCTBA 4YHMCJIOBOM (DYHKIMU MO €€ rpaduxy.

9 knacc
OcBoenune yueObHOro Kypca «Anredpay» 9 kiracc J0JKHO 00ecreunBaTh JOCTHKEHNUE CIETYIOIUX
IpeIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB:

Yucna u evluucnenun
CpaBHUBATh U yNOPSIOYUBATH PALIMOHAIBHBIE U HPPALIMOHAJIBHBIE YHCIIA.
BrimonHaTe apudpmeTnyeckue 1eHCTBHS C PallMOHAIBHBIMU YHUCIIaMH, COYETast yCTHBIE U MHCbMEHHBIE
IPUEMBI, BBITIOJIHATH BBIUMCIICHUSI C MPPALMOHATIbHBIMU YHCIIAMU.
HaxonuTs 3HaueHus cTeneHel ¢ 1elbIMU OKA3aTeNsIMU U KOPHEN; BBIYMCIIATh 3HAYEHUS] YUCIIOBBIX
BBIPAKECHUI.



OKpyrJiaTh AEMCTBUTENBHBIE YUCIIA, BHITOJIHATh IPUKHUIKY PE3YJbTaTa BHIYMCIECHUHN, OLIEHKY YMCIIOBbIX
BBIPAXKEHUI.

Ypasnenus u nepasencmea
Pemmate nHeiHbIE M KBapaTHBIC YpaBHEHUS, ypaBHEHUS, CBOASIINECS K HUM, IPOCTeHIITNe APOOHO-
paloHaIbHbIE YPaBHEHUS.
Pemrats cucteMbl IByX JTMHEHWHBIX YPABHEHUH C IBYMs IEPEMEHHBIMU U CUCTEMBI IBYX YPAaBHECHH, B
KOTOPBIX OJTHO YPABHEHHE HE SIBIISETCS JIMHEHHBIM.
Pemats TekcToBBIE 33aUN alreOpanueckuM CIIocOO0M € IIOMOILBIO COCTABIIEHUS YPaBHEHUS UM CUCTEMBI
JBYX YPaBHEHUH C ABYMs [IEPEMEHHBIMHU.
[IpoBoaMTH mpOCTEHIINE UCCIIEOBAHNS YPABHEHUI U CUCTEM YPAaBHEHHMI, B TOM YHCJIE C IPUMEHEHUEM
rpadu4ecKux MpeacTaBieHu (YCTaHaBIMBATh, UMEET JIM YpaBHEHHE WJIM CUCTEMa ypaBHEHUH pelleHus,
€CJIM UMEET, TO CKOJIBKO, H TIp.).
Pemate nuHeliHbIe HEpaBEeHCTBA, KBaIpaTHbIE HEPABEHCTBA; N300pakaTh pellIeHHe HEPABEHCTB Ha
YUCJIOBOU MPSIMOM, 3alIUCHIBATh PEIIEHHUE C IIOMOLIBIO CHMBOJIOB.
Pemrats cucTteMbl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAIOIIUE KBaIPAaTHOE HEPABEHCTBO;
n300paxkaTh pelIeHNEe CUCTEMbl HEPAaBEHCTB Ha YKCIOBOM MPSIMOM, 3aIIMCBIBATh PELLIEHUE C TIOMOLIBIO
CHUMBOJIOB.
Hcronb30BaTh HEPABEHCTBA MPH PEIICHUH PA3IMYHBIX 3a/1a4.

Dyukyuu
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Pacno3naBath (bYHKI_[I/II/I HU3YUYCHHBIX BUI0B. Iloka3sIBaTh cCXeMaTHYECKU PaCIIOIOKCHHUEC HA KOOp,Z[I/IHaTHOI‘/'I

IUIOCKOCTH rpadMKoB QYHKIMIA Brga: ¥ — kx,y =kx + b,y = E’}’ = x%y =Vx,¥ = Ixlg sapucumoctn
0T 3HaYCHHI K03()(DUIIUEHTOB; OMHUCHIBATH CBOMCTBA (PYHKLIMH.
CrpouTtsh 1 u300paXkaTh CXeMaTHUECKH IpaUKH KBaIPATUIHBIX (YHKIIUH, OMUCHIBATH CBOMCTBA
KBaIpaTUYHBIX (PyHKIUH 110 UX rpadukam.
Pacnio3naBate KBaspaTHUHyI0 (PYHKIHIO 110 (hopMyIie, TPUBOIUTH IPUMEPHI KBaIPATHUHBIX (DYHKIIHIA 13
peanbHON KU3HU, GU3UKH, TEOMETPHH.

Apugpmemuueckan u ceomempuueckan npozpeccuu
Pacnio3naBate apuMEeTHIECKYIO U TE€OMETPUIECKYIO IIPOTPECCUH IIPU PA3HBIX CIIOCO0aX 3aJaHMUS.
BBIMOTHATE BBIYMCIIEHHS C HCIIOJIB30BaHHEM (POPMYIT N-TO WieHa apuPMETHUIECKON U TeOMETPUIECKOM
IIPOTPECCHI, CYMMBI ITEPBBIX N YICHOB.
N300pakaTh 4IeHbI IOCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM TIIOCKOCTH.
Pemrate 3a1aun, cBsI3aHHBIE C YMCIOBBIMH TIOCIIEIOBATEIBHOCTSMH, B TOM YHCIIE 33]]a91 U3 PeaTbHON
YKU3HU (C UCIOJIb30BAHNEM KaJIbKYJIATOPA, IUPPOBBIX TEXHOIOTHI).



TEMATUYECKOE TNIAHUPOBAHUE YYEBHOI'O KYPCA (I1I0 'OAAM OBYYEHNA)

7 xmacc

Ha3Banmue pa3nena
(TeMbl) (UM CJI0

OcHOBHOe coep:kaHue

OcHOBHbBIE BH/BI 1eATEJILHOCTH

0P

4acos) o0yuyarmuxcsi
Yucnau ITonsiTue panuoHanbHOro | CucTeMaTH3MPOBATH U http://school-
BBIYHCJIEHUS. gucna. Apudmerudeckue | oforamarthb 3HAHUS 00 collection.edu.ru/
PanuonajabHbIe JICUCTBHS C OOBIKHOBEHHBIX M JI€CATUYHBIX https://resh.edu.ru/
yHcaa palroHaIbHBIMHA JIPOOSIX.
(25 4) guciiamu. CpaBHEHHE, CpaBHMBATH U yNOPSII0YNBATH
YIOPsIIOYMBAHUE Apoou, mpeoOpa3oBbIBas IpU

paroHaJIbHBIX YHCEII.
CrerieHb C HATYPAITLHBIM
IOKa3aTeIEM.

Penrenune oCHOBHBIX
3aJ1a4 HaapooOwH,
OPOIEHTHI U3 pealibHOU
OPaKTHUKH.

HEOOXOIUMOCTH JECSITUUHBIC
JpoOu B OOBIKHOBEHHbIE,
OOBIKHOBEHHBIE B JIECATUYHBIC,
B YaCTHOCTH B OECKOHEUHYIO
JNECSITUUHYIO APOOHk.
IpumeHnsaTL pasHooOpa3Hble
c1oco0bI U NPUEMBI BHIYHCIEHUS
3HAYeHUIl IPOOHBIX BHIPAaKEHMI,
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ITpu3Haky ASTUMOCTH,
pa3no’KeHUs Ha
MHOHUTEITH
HATypaJIbHBIX YHUCEI.

PeanbHrbie
3apucuMocTu. [lpsmas
U oOpaTHas
OPONOPLUHNOHAIIBHOCTH

cojieprKarux OOBIKHOBCHHBIC U
JICCSITUYHBIC JIPOOU: 3aMCHSITh
pU HEOOXOITUMOCTH
JNECATHYHYIO JIPOOH
OOBIKHOBEHHOU U
OOBIKHOBEHHYIO JCCATUIHOM,
IIPUBOJIUTH BBIPAXKECHUE K
dbopme, HanboJICE YIO0OHOM JIUIs
BBIYUCIICHU, MPEOOPa30BhIBATH
JNpOOHBIC BBIPAXKCHHUS HA
YMHOXCHUE U JCIICHUE
JECATHYHBIX JIPOOCH K
JICHCTBUSIM C TIEJIBIMU YHCIIAMHU.
IIpUBOAUTH YHCIOBBIE H
OyKBeHHbIE MPUMEPHI CTEITEHH C
HATypaJIbHBIM I10KAa3aTEeJIEM,
O6B$ICHH$I 3HAQUYCHHUSI OCHOBAHHUIA
CTCIICHH U I10Ka3aTcJisd CTCIICHH,
HaXOJIUTh 3HAYCHUS CTEICHCH
Buaa a" (a — moboe
paluoHaIbHOE YUCIIO, N —
HaTypaJIbHOE YHCIO).




IloHMMAaTh CMBICH 3alTUCH
OOJIBIINX YHUCEN C MOMOIIBIO
JECATHUYHBIX IpOoOeH u
creneHeu yucna 10,
NMPUMEHSATH UX B peallbHBIX
CI/ITyaHI/IﬂX.

IIpuMeHSTh OPpU3HAKU
JICJIMMOCTH, Pa3JIOKEHUs Ha
MHOHUTEJIHN HaTypPaJIbHBIX
quCel.

Pemars 3aga4un Ha 4acTy,
NPOLEHTHI, IPOIOPLHH, Ha
HaxOXJIeHHue JIpoOu (IIpoIieHTa)
OT BEJIMYMHBI 1 BEJIMYUHEI 110 €€
npobu (Mpo1eHTy), 1podu
(TIporieHTA), KOTOPBIN
COCTaBIISIET OJIHA BEJIMYMHA OT
npyroi. Ilpusoaurs,
pa30ouparb, OLCHUBATH
pa3iyuyYHbIE PEUICHUs], 3aIUCH




pEIICHUI TEeKCTOBBIX 3ajad.
Pacno3HaBaTb U O0OBSICHATH,
OImupasich Ha OTIpeAeIICHNs,
MPSIMO TIPOTIOPIIUOHATBHBIC U
o0OpaTHO TpONOPIUOHATEHEBIC
3aBUCUMOCTH MEXIY
BEJIMYMHAMU; PUBOUTH
NMPUMeEPBI 3TUX 3aBUCUMOCTEH W3
peaTbHOrO MUpa, U3 APYTUX
y4eOHBIX TPEIMETOB.

Pemaths npakTuko-
OpPHMEHTHUPOBAHHbBIE 33aJja4yM Ha
poOH, MPOLIEHTHI, IPSIMYIO
u oO0paTHYIO
MPONOPIHNOHAIIBHOCTH,
NPOIOPLIUUA

Auaredpanyeckue
BbIPasKeHHA

(27 g)

bykBeHHBIE
BBbIpAKECHUS.
IlepemeHnHbIE.
JlonycTtumble 3HAYEHUS

Ogu1ageTsb anreOpanyecKomn
TEPMHUHOJIOTUEN U CUMBOJIUKOM,
IPUMEHATh €€ B IpolLecce
OCBOEHUsI y4eOHOro mMarepuara.




MePEMCHHBIX.
Ddopmy kL.
I[IpeobGpazoBanue
OYKBEHHBIX
BBIPpAKECHUM, pACKPBITHE
CKOOOKH TIPUBEICHHUE
MOAOOHBIX CllaraeMbIX.

CBOMCTBa CTENEHU C
HaTypaJIbHBIM
nokazaTeleM.

MHoOro4sieHsl.
CroxxeHue, BBIYUTAHHUE,
YMHO>KE€HHUE
MHOTO4JIEHOB. @ OpMYJIbI
COKpalEHHOT O
YMHO>KEHUSI.
Pasznoxenue
MHOTOYJICHOB Ha
MHOXXHUTEIH

HaxoauTh 3HaYCHUS
OYKBEHHBIX BBIPAKCHUU TPHU
3aJITaHHBIX 3HAYCHUSIX OYKB;
BBLIITOJHSTE BEIYUCIIEHUS 10
dopmymnam.

BoinosusTe npeoOpa3zoBaHus
IEJIOrO BBIPAXKCHUSI B
MHOTOYJICH MTPUBEICHUEM
MOJOOHBIX CIaraeMbIX,
pacKpbITHEM CKOOOK.

BBINOJIHATH YMHOKEHHE
OJIHOYJICHA HA MHOTOYICH U
MHOTOYJIEHa Ha MHOT'OYJICH,
NMPUMEHSTH (OPMYIJIBI
KBaJpaTta CyMMBbI U KBajparTa
pa3HOCTH.

OcymecTBJSITh PaA3IOKECHUE
MHOTOWICHOB HAa MHOXUTEIHN
IyTEM BBIHECEHHS 32 CKOOKH
0o0IIIEero  MHOYKHUTEJS,
NpUMeHeHHsT (HOPMYIIBI




pa3HOCTH KBaJpaToB, GopMyd
COKpPAIIEHHOIO YMHOYKEHUS.
IIpumensTh Mpeodpa3zoBaHme
MHOTOYJIEHOB ISl PEIleHUs
pa3IN4YHBIX 3a1a4 U3
MaTeMaTHKH, CMEYKHBIX
pEeIMETOB, U3 peaIbHOU
HpPaKTUKH.

3HAKOMUTHCA € MCTOpH el
pa3BUTHS MaTEMaTUKU

YpaBHenus u

HepaBeHCTBA
(20 v)

YpaBHeHUE, paBuia
npeoOpa3oBaHUs
ypaBHEHHUS,
PaBHOCHUJIBHOCTB
YPaBHEHHUU.

JIuneitHoe ypaBHEHHUE C
OJTHOI IIEpEMEHHOM,
peleHre JIMHEHHBIX
ypaBHeHui. Pemenue
3aJ1auc MMOMOUIBIO

Pemiarb nuHeiiHOE ypaBHEHUE C
OJIHOU MEePEMEHHOU, MPUMEHSIsI
NMpaBWJIa repexoja ot
HCXOTHOTO ypaBHEHUS K
paBHOCWJIBHOMY eMy Oosee
npocroro Buaa. lposepsTs,
SIBJISIETCS JIU KOHKPETHOE YHCJIIO
KOPHEM ypaBHEHMUS.
Ioa6upaTs npuMepsI Hap
YHCEJ, SIBISAIOIIUXCS pENIEHUEM




YPaBHEHUIA.

JInHeiitHOE ypaBHEHHUE C
ABYMsI TIEPEMEHHBIMU U
ero rpaduk. Cucrema
ABYX JIMHEUHBIX
YPaBHEHUU C ABYMsI
nepeMeHHbIMu. Pelienue
CHUCTEM ypaBHEHUU
CITOCOOOM TTOJICTAHOBKH
M CITOCOOOM CITOKCHHS

JIMHEWHOTO YpaBHEHHS C JIBYyMS
nepeMeHHbIMU. CTPOUTH B
KOOPAUHATHOM IJIOCKOCTH
rpaduk THHEHHOTO ypaBHECHHUS
C ABYMsI IE€PEMEHHBIMU;
MOJIB3YSICh TpauKOM,
NMPUBOJIUTH NPUMeEPHI
pelIeHus] YpaBHEHUSI.
HaxoauTh pelieHue CUCTEMBI
JBYX JIMHEHUHBIX YPAaBHEHUHU C
JIByMsI TIEpEMECHHBIMH.

CocTaBiasTh M pemiaThb
YpaBHEHUE WU CUCTEMY
YpaBHEHUN O yCIOBHUIO 3a/1a4H,
HHTEPIIPETUPOBATE B
COOTBETCTBHHU C KOHTEKCTOM
3aJ1a4M I10JIyYE€HHBIA pe3ybTaT

Koopaunatsl n
rpapuku. PyHKuuun
(24 9)

KoopauHara Touku Ha
npsimoi. UucioBble
OPOMEKYTKHU.

HN3o00pakaTh Ha KOOPJAMHATHOMN
NpsIMOI TOYKH,
COOTBETCTBYIOIINE 3aJaHHBIM




Paccrosnue mexay
ABYMSI TOUKaMHA
KOOPJAWUHATHOW NOPSIMOMH.

IIpssmoyronsHas
cucreMa KOOpJAUHAT Ha
miockoctu. [Ipumepsl
rpadukoB, 3aJIaHHBIX
popmymnamu. Urenue
rpaUKOB peaTbHBIX
3aBHCUMOCTEM.

[Tonsarue ¢pyHKINN.
I'padux pysKIHIH.
CaoiicTBa QyHKIHH.
Jluneitnas QyHKIHS.
[Toctpoenue rpaduka
JTUHEHHON (QyHKIIHNH.
I'padux pyskmpm y = | x |

KOOpJIMHATaM, JIy4Yd, OTPE3KH,
WHTEPBaJbl; 3alUChIBATh UX HA
anreOpanvIecKOM SI3BIKE

OTMeyaTb B KOOPAMHATHOM
INJIOCKOCTH TOYKH I10 3aJaHHBIM
KOOPAHWHATAM; CTPOHUTH
rpad)Ku HECIOKHBIX
3aBUCUMOCTEH, 3aJJaHHBIX
(hopmynamu, B TOM 4HuCIE C
TTOMOIIBI0 IH(GPOBBIX
J1a00paTOPHUIA.

[IpumeHsATH, U3y4aTh
npenMy1iecTBa,
UHTEPNPETHPOBATH
rpaduueckuii crocod
MpEACTABICHUS U aHAIN3a
pa3HOoO0pa3HOM KU3HEHHOM
WH(pOpMAITUH.

OcBauBarhp NnoHsTHE (PYHKINH,
oBiaaeBaTh GyHKIIMOHAIBHOMN
TEPMUHOJIOTHUEM.




Pacno3sHaBaTh JIMHEWHYIO
dbyukmuo y = kx + b,
ONMHUCBLIBATH €€ CBOICTBA B
3aBHCUMOCTH OT 3HAYE€HUU
kod(ppurmenTon K u b.
Crpouthb rpaduku TUHEHHONU
byskMu, GyHKIINN

y=lxl.

Hcnons3oBaTs HppoBbIe
pecypcebl sl TIOCTPOCHUS
rpa¢ukoB GyHKIIUNA U
U3y4YEHUs] UX CBOMCTB.
ITpuBOoWTE IpUMEPHI
JUHEHWHBIX 3aBUCUMOCTEHN B
peanbHBIX OHpolieccax U

SIBIICHUSTX
IToBTOpEHME H IToBTOpEHNE OCHOBHBIX BriOupaTh, IpUMEHATH
00o0menne(6 1) HOHSITUNA U METOJIOB OIIEHHBATH CMOCOObI CPABHEHHMS
Kypca 7 kiacca, YHCesl, BBIYHCICHUH,
000011eH1Ee 3HAHU K peoOpa3oBaHUi BhIpaKCHUM,

pelLIeHNs] ypaBHEHHU.




OcymecTBJISTH CAMOKOHTPOJIb
BBIIOJIHSIEMBIX JEUCTBUHN U
CaMOIIPOBEPKY pe3yJibTaTa
BBIYHCIICHUN, TpeoOpa3oBaHUl,
noctpoeHuid Pemarts 3a1auu u3
pEallbHOMU KU3HU, IPUMEHATH
MaTeMaTUu4YecKue 3HAHUS 15
pelieHus 3a1a4y U3 Apyrux
NpPEIMETOB.

Pemath TekcTOBBIE 32/1a4H,
CPABHUBATH, BLIOUPATH
CIOCco0bI PEIICHUS 3a1a9u




8 KITACC

Ha3zBanue pasnea

30P

(Tembi) OcHoOBHOE OCHOBHBIE BHIbI 1ESITEILHOCTH
Kypca (44c/10 4acoB) coJeprKaHue o0y4aromuxcs
Yucia v BoluuCIeHnsi. [ KBaapaTHbIi @opMyJIHPOBATH ONpe/IeIeHue http://school-

KBaaparnbie kopHu
(15 9)

KOpPEHb U3 4HCia.
ITousitme 00
UppaliMoOHaIbHOM
qucie.
JlecsiTuuHbBIC
OPUOITUKEHU ST
HUPPATMOHAIIBHBIX
qrce.
JlericTBUTEIbHBIC
gucna. CpaBHeHHE
NEeNCTBUTEIBHBIX
quCce.
Apudmernueckuit
KBaJIpaTHBIN
KOpPEHBb.
YpaBHeHUE BUAA

KBaJApaTHOI'o0 KOpHS U3 HUcJa,

apupMeTHIECKOro KBaApaTHOrO KOPHSI.

IIpuMeHSITH OTIEPAIUIO U3BIICUCHUSI
KBaJpaTHOTO KOPHS U3 YHUCIa,
HCMOJIb3Ysl TIPU HEOOXOJIUMOCTH
KaJbKYJISTOP.

OueHuBaTh KBaJpaTHbIE KOPHU
LEJIBIMHA YU CIIAMH U JIECSITHYHBIMHA
npoOsTMHU.

CpaBHMBATBH U YNOPSII0YMBATH
paloHaIbHBIE U WPPALMOHATIBHBIC
qHCIIa, 3aITMCaHHBIE C TOMOIIBIO
KBaJpaTHBIX KOPHEH.
HccaenoBath ypaBHeHue X° = @,
HaXOJWUTh TOUHBIE U IPUOIMKEHHBIC
KopHH Tipu a > 0.

collection.edu.ru/

https://resh.edu.ru/
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x? = a. CpoiicTBa
apuPpMeTHIECKUX
KBaJIPAaTHBIX
KOpHEM.
[IpeobpaszoBanue
YHCITIOBBIX
BbIPAYKECHU,
coaepIKanux
KBaJpaTHbIC
KOPHH

HccaenoBarhb CBOiicTBAa KBaJpaTHBIX
KOpHEM, MPOBOJISI YUCIOBBIC
SKCIIEPUMEHTHI C UCIIOJIb30BAHUEM
KaJIbKyJIAITOpa (KOMITBIOTEPA).
Jloka3bIBaTh CBOMCTBA
apupMeTHUYECKUX KBaJIPaTHBIX KOPHEil;
MIPUMEHSTh UX JJI51 PeoOpa3oOBaHUSs
BBIPAXKEHUU.

BbInoJHATHL Npeodpa3oBaHus
BBIpAYKEHUU, COIEpKAIIMX KBaJIpaTHbIE
KOpHU. BrIpakaTh nepeMeHHbIE U3
reOMETPUUCCKUX U (PUBUUCCKUX
hopmy.

BbiuncasaTh 3Ha4YeHUs BbIpAKECHUN,
coleprKalluX KBaJpaTHble KOPHHU,
HCITOJIB3YST TP HEOOXOIMMOCTH
KaJIbKYJISITOP.

Hcnosb30BaTh B X0JI€ pEIISHUS 3a1a4
JIEMEHTApPHBIE IIPEACTABICHUS,
CBSI3aHHBIC C IPUOIIMKEHHBIMU

SHAYCHUAIMU BCIINYHUH.




3HAKOMHUTBHCH € HCTOPUEH Pa3BUTHA
MaTeMaTHKH




Yucja 1 BLIYUCIEHUS.
CreneHb ¢ HeJbIM
MmoKa3aTejeM

(7 9)

CreneHsp ¢ LEIbIM
moKa3aTeeM.
CrannapTHas
3aIich YMcia.
Pa3zmepnl
00BEKTOB

OKPY >KaFOIIETro
mupa (ot
3JIEMEHTAPHBIX
JaCTHIL 10
KOCMHUYECKHUX
OOBEKTOB),
UTATEILHOCTD
MIPOIIECCOB B
OKPY’KaroIieM
MuUpe.

CBolicTBa cTEIEHHA
C LIEJIBbIM

DopMyIHPOBATH Olpele/ieHue CTCICHU
C LICJIBIM TOKa3aTeJIeM.

IlpeacTaBiasiTh 3aUCh OOJIBLITUX U
MaJIbIX YMCEJI B CTaHIapTHOM BHUJIE.
CpaBHUBATH YNCIIAa U BEIMYUHBI,
3aIMCcaHHbBIC C HCIIOJIb30BaHUCM
crerrean 10.

Hcnoap30BaTh 3aNMCh YlCEN B
CTaHJAAPTHOM BHJE IJIs1 BBIPAKCHUS
pa3MepoB OOBEKTOB, ITUTEILHOCTH
MPOLIECCOB B OKPYKAIOILIEM MUPE.
DopMyJTHPOBATh, 3AIIUCHIBATH B
CHMMBOJINYECKOi hopMe 1
WLJIIOCTPUPOBATH PUMeEpPaMu
CBOICTBA CTCIICHU

C IICBIM ITOKa3aTCIICM.

IIpuMeHATH CBOMCTBA CTENEHU JUIS
npeoOpa3zoBaHUs

0P




nokasaTejeM BBIpa)K€HUM, COJIEp>KAIlIUX CTEIIEHHU C
[eJBIM MTOKa3aTelIeM. BBINMOJIHATH
JeHCTBUS C YHMCIAaMHU, 3alIMCAaHHBIMA B
CTaHJAapTHOM BHUJE (YMHOXXEHHUE,
JieJIeHHe, BO3BEJCHUE
B CTEIIEHB )
AJsreOpanyeckue KBaaparHsbiii Pacno3naBaTh KBaJpaTHBIN TPEXUIIEH,
BbIpaKeHM . TPEXIICH. YCTaHaBJINBAaTh BO3MOXHOCTb €0
KBanpatubiii Tpéxusen Paznoxenne pas3iIoKEHUs Ha MHOXKHUTEIIN.
(54) KBaJpaTHOI'O PackaaasiBaTh HA MHOKUTEIH
TpEX4JieHa Ha KBaJIPATHBIN TPEXUJIICH C
MHOKHUTEIN

HCOTPULATCIIbHBIM JUCKPUMUHAHTOM




AJredpanyeckue
BbIPa/KeHMsI.

AJredpamdeckasi 1poob

(15 9)

Anrebpandeckast
pOoOb.
Jlonmyctumsbie
3HAUYCHUA
IEPEMEHHBIX,
BXOJSIINX B
anreOpandeckue
BBIPaKECHUS.
OcHOBHOE
CBOMCTBO
anreOpanvecKoi
Jnpoou.
Coxparmnienue
npoOeii.
Cnoxenue,
BbIYUTAHHUC,
YMHOXCHHEC 1
JleJieHre
anreOpandecKux

npoOeii.

3anuchIBaTh alreOpandeckue
BeIpakeHus1. Haxoaurts o6acthb
OIpeIeICHUs] PALIHOHAIIEHOTO
BBIp@XXCHUS. BBINOJIHATH YUCIOBBIS
MTOJICTAHOBKH ¥ BBIYMCJSATH 3HAYCHHUE
JIpoOH, B TOM YHCJIE C TOMOIIBIO
KalbKyIsATOpa. @opMyJInpoBaTh
OCHOBHOE CBOMCTBO anre0pandeckoi
JIpOOH ¥ MPUMEHSTH €ro s
npeoOpa3oBanust Apooeii. BLIMoJIHATH
neiicTBUA C anreOpandecKuMu JPOOSMHU.
[IpumensaTs npeobpazoBaHus
BBIPAXKEHUH JJIs1 peLICHUs 3a7a4.
BobipaxkaTh nepemMeHHble U3 Gpopmy
(pmzngecknx, TEOMETPUISCKUX,
OTUCHIBAIOIINX OBITOBBIE CUTYAIUH )




IIpeobpazoBanme

BBIPAYKECHU,
cozeprKalmux
anreOpandeckue
opoou
YpaBHeHus KBagpatHoe Pacno3zHaBarh KBaJgpaTHbIC YpaBHEHMUSI.
U HepaBeHCTBA. ypaBHEHUE. 3anuceiBath GopMyJy KopHEH
Kgaaparnble ypapuenusi |Hemnosmnoe KBaJpaTHOI'O ypaBHEHUs; pelaTh
(15 u) KBaJpaTHOE KBaJpaTHble YPaBHEHUs] — IIOJIHbIE U
ypaBHEHUE. HEIIOJIHBIE.
dopmyna kopHeid  |[IpoBoauTh mpocreiimue uccjieI0BaAHUSA
KBaJIpaTHOT'O KBagpaTHbIX ypaBHEHUII.
YpaBHEHUS. Pemiats ypaBHeHHUs, CBOJISIINUECS K
Teopema Buera. KBaJIpaTHBIM, C IOMOII[BIO
Pemenne npeoOpa3oBaHUM U 3aMEHOU
YpaBHEHMUI, E€PEMEHHOM.

CBOJAIINXCS K

Habaronath M aHAJIHW3MPOBATH CBA3b




KBaJpaTHBIM. MEXIy KOpPHSIMHU M KO3 (HHUIHEHTaAMH
IIpocreiimue KBaJpaTHOTO YpaBHEHMUS.
APOOHO- dopmyaupoBarb Teopemy Buera, a
pallnOHAJIbHBIC TaKkke OOpaTHYIO Teopemy, IIPUMEHSThH
YPpaBHCHMU. 3THU TEOPEMBI IJI PEIIEHUS 3a1a4.
Pemenue Pemiates TekcToBbIe 3a1aun
TCKCTOBBIX 3311a4 C  |ajreOpandecKuM CrocoOOM: MEePEXOaUTh
IIOMOIIBIO OT CIIOBECHOM (POPMYITHUPOBKHU yCIOBHS
KBaApaTHBIX 3aJ1a4yy K ajJreoOpandecKoi MOJICIN Iy TEM
YpaBHCHHH COCTaBJICHUS ypaBHEHMUSI; pelIaTh
COCTaBJICHHOE YPaBHEHHUE;
HHTEPIIPETUPOBATH PE3YJILTAT.
3HAKOMUTBCH ¢ HCTOPH el pa3BUTHSA
anreOpbl
YpaBHeHus JInHelHOEe PacnosHaBaTh JIMHEHHBIE YpaBHEHUS C
U HepaBeHcTBa. CHCTeMbl ypaBHEHHE C JIByMsI TIEPEMEHHBIMU.
YpPaBHEHUil IOBYMsI CTpouTth rpaduKu JIMHESHHBIX
(13 ) MEPEMEHHBIMH, €T0|ypaBHEHHUM, B TOM YHCIIE

rpaduk, npuMepbl
peLIeHus
YPaBHEHUH B LEJBIX

HCIO0JIb3Yysl LH(pPOBBIE pecypchl.
Pazauuarth napassienbHble U
TepeceKaromecs MpsMble MO UX




qUciax.

Pemenue cucrem
JBYX JINHEUHBIX
YPaBHEHUM C IByMsI
MIEPEMEHHBIMH.
IIpumepsl pemienus
CHUCTEM
HEJIMHEWHBIX
YpaBHEHMI C ABYMs
epeMEeHHbIMHU.
I'pacpuueckas
UHTEPIIpeTaIis
YpaBHEHUSI C IBYMsI
MepEeMEeHHbIMU U
CHUCTEM ypaBHEHUM
C AByMs
NEepEeMEHHBIMH.
Pemienue
TEKCTOBBIX 337a4 C
IOMOIIBI CUCTEM
YpaBHEHUU

YPABHEHUSIM.

Pemathb cucTeMBbl IBYX JIMHEWUHBIX
YpPaBHEHUU C ABYMSI IE€PEMECHHBIMU
HNOACTAHOBKOU U CIOKEHUEM.
PemaTsh npocTeiinimne CucTemMsl, B
KOTOPBIX OJHO U3 YPaBHEHUU HE
SIBJIISICTCSI JIUHCHHBIM.

IIpuBoauTh rpaguyeckyro
HHTEPNpPeTAIUI0 PEIICHUS YPABHCHUS C
IBYMSI ICPEMEHHBIMU U CUCTEM
YpaBHEHUHN C ABYMsl IEPEMEHHBIMU.
Pemiath TekcTOBBIE 3a/1a4U
anreOpanvecKuM CrocoOoM




YpaBHeHust
¥ HEpaBeHCTBA.
Hepasencrsa (12 q)

YuciaoBwIe
HEpPaBEHCTBA U UX
CBOICTBA.
HepaBeHCcTBO ¢
oaHOU
[IEPEMEHHOM.
JInHenHbIC
HEepaBEHCTBA C
OJIHOW NEPEMEHHOM
U UX pCIICHHUE.
CucremMsbl
JTUHEHHBIX
HEPaBEHCTB C
OJTHOU MEepEeMEHHOMI
U UX pEIIeHUE.
H3o0pakeHnue
pemeHus
JTUHESHHOTO
HEPABEHCTBA U UX
CHCTEM Ha

41 CJIOBOU MPsIMOH

DopMyJIHPOBATH CBOMCTBA YHCIOBBIX
HEPaBEHCTB, UJTIOCTPUPOBATH UX HA
KOOPJAUHATHOW NPAMOU, JOKA3bIBATh
anreOpandeckH.

IIpuMeHATH CBOMCTBA HEPABEHCTB B X0/1€
pelIeHus 3a1a4.

PemiaTh 1uHEiHbIC HEPABEHCTBA C
OJTHOM TIEpEeMEHHO, H300pakaTh
pElLICHNE HEpaBEHCTBA HA YMCIOBOM
OpsIMOMU.

PemaTh cucTeMbl JIMHEUHBIX
HEpPaBEHCTB, U300paXkaTh pelIeHHUE
CUCTEMbI HCPAaBCHCTB Ha YHCJIIOBOM
npsiMON




DyHKINHU. IlousiTue Hcnoab30BaTh QyHKIMOHAIBHYIO

OCHOBHbBIE byuxmm. TEPMUHOJIOTHIO U

MOHSITUSNA OIIPCACIICHUS U CUMBOJIMKRY.

(5 ) MHO>KECTBO BoruucasaTs 3HaYeHUus1 GyHKUNH,
3Ha4YCHUN 3aJaHHBIX (hOpMyTaMHU

¢byHknuu. CrocoOsl (mpr  HEOOXOIUMOCTH HCIIOJIH30BaTh
3anaHusl QYHKIUN. [KaJbKYJISTOP); COCTABJIATH TA0IHIBI
I'paduk GyHKIUU. 3HAYEeHHIT DYHKIIHH.

dyHKIIMH, UX CtpouTts mo Toukam rpapuku QyHKIHA.

oToOpakxeHHe Ha |(OnHChIBATHh CBOMCTBA (DYHKIIMHU Ha

rpaduke OoCHOBe €€ Tpaduueckoro
MpeICTaBICHHUS.

Hcnosb30BaTh QYHKIMOHAIBHYIO
TEPMHUHOJIOTHIO U

CHMBOJIHKY.

HUccaenoBaThb npuMepbl rpaduKoB,
OTpaXKAIONINX peajbHbIE MIPOIIECCHl U
siByieHUs. IIpuBOaAUTH NpUMepbI
MPOLIECCOB U SIBJICHUH C 3aIaHHBIMHU
CBOMCTBaMHU.

Hcnosb30BaTh KOMIIbIOTEPHbIE




NMpOrpamMMsbl IS 110-
cTpoeHHs1 TpaduKoB GYHKIUN U
N3yUYEHUSI UX CBOMCTB

DyHKIHNHU.
Yucnosbie
pynkunu
Ow

YUrenue n
IIOCTPOCHHE
rpadukoB QyHKIUIA.
[Tpumeps! TpaduKoB
pynxumii,
OTpakarouIux
pealibHBIE TIPOIIECCHI.
dyHkuuwy,
OIMHMCBHIBAIOIIHE
NpsSIMYI0 U 0OOpaTHYIO
MMPOTNIOPIIMOHAIEHBIE
3aBHUCHUMOCTH, UX
rpadukH.
INuniepGoua.

Haxoaurs ¢ noMmomb0 rpapuka
(byHKIIMY 3HAUEHHE OJTHOH U3
paccMaTprUBaeMbIX BETUYHUH 11O
3HAUCHUIO APYTrou.

B HecI0KHBIX CITydasiXx BbIPaKaTh
¢dopmyJi0ii 3aBUCHUMOCTB MEXKIY
BEIIMYUHAMMU.

OnuchIBaTh XapakTep U3MEHEHUS
OJIHOHN BEJIHWYHUHBLI B

3aBHUCUMOCTH OT U3MEHEHUS JIPYTOH.




Ha3zBanue pasnea

D0P

(TeMblI) OcHoBHOE OcHoBHBIC BH/IBI 1eITEIbHOCTH

Kypca (4HCI0 4acoB) coJepKaHue 00y4Jarouuxcs
I'padpuk pynknum |(Pacmo3zHaBaTh BUIBI H3y4aeMBbIX
y = X2, @yukiuu Y |pyakuuii. [lokasbiBaTh CXeMATHYECKH
=x3, y = x5, M0JIOKEHHE HA KOOPAUHATHOM INIOCKOCTH
y= X, y=Ix; rpadukoB GyHKIUHN BUga: Yy = X?, y =
rpa(bn\f;ecxoe X<, —

pelleHUEe ypaBHEHUMN
1 CUCTEM YpaBHEHUH

y= X, y=Ixl. ¥ x

NcnoJsib30BaTh GyHKIMOHAIBHO-
rpapuyeckue nNpeAcTaBJICHUS JJIs
pELICHNS U UCCIENOBAaHHS YPAaBHEHUH H
CHCTEM ypaBHEHHM.

IlpumMeHsaTh HU(PPOBHIE pecypChl 1
rmoctpoeHus rpaduKoB QyHKIIHI




IToBTOpPEHME U
00001eHne(6 1)

IToBTOpEeHue
OCHOBHBIX ITOHSITHI
1 METOJIOB KypPCOB
7 1 8 KJ1accoB,
0000111eHe 3HAHUI

Bri0upaTth, NpUMeHSATh, OLIEHUBATH
c1noco0bl CPaBHEHUS YUCEJ, BRIUUCICHUH,
peoOpa3oBaHMil BHIPAKECHUH, peIICHUS
YpaBHECHUI.

OcymecTBaITh CAMOKOHTPOJIb
BBIITOJIHSIEMbIX I€UCTBUM U CAMOIIPOBEPKY
pe3yJibTaTa BbIYUCIICHUN,
mpeoOpa3oBaHUi, MOCTPOCHUIA.

Pemats 3ana4n U3 peanbHO KU3HH,
NPUMEHATh MaTeMaTHUeCKNe 3HAHUS [T
pEeLIeHNs 3a/1a9 U3 APYTUX IPEAMETOB.
Pemath TekcTOBBIE 3212491, CDAaBHUBATD,
Bopi0upath crioco0bl pelicHus 3aj1auu




9 KIIACC

Ha3Banue pazgena | OcHoBHOe OcHOBHbIE BH/bI 1eITEJILHOCTH 20P
(TeMBI) Kypca coJep:kaHue o0y4aromuxcs
(uMcji0 4acoB)
Yucaa u PanmonaneHbie Pa3zpuBaTh mpeiacraBjieHHsi O http://school-
BbLIYHCJIECHHS. qucIa, qucaax: OT MHOKECTBA collection.edu.ru/
JleiicTBUTE/IbHBIE UPPALMOHAIILHBIE HATypadbHBIX YHCEI JIO https://resh.edu.ru/
qHcaa quciia, KOHEYHbIC MHOYECTBA NEHCTBUTEIbHBIX
(9 u u YqHCel.

OeCcKOHEUHBIC O3HAKOMHMTBCS C BOBMOYKHOCTBIO

JICCSITUYHBIC IPOOH. | MPEeACTaBICHUS ACHCTBUTEILHOIO

MHoxkecTBO quciia Kak 0eCKOHEYHOH

JIEHCTBUTEIbHBIX JICCSITUIHOW JIpoOH, MPUMEHSIThH

qucen; JIECSITUYHBIC TPUOIKEHUS

JICCTBUTEIbHBIC panroHaIbHBIX U

quciia KakK HuppanuoHaJIbHBIX YHUCCII.

OeCcKOHEYHBbIC HN300pakaTh JEHCTBUTEIbHBIE

NECSITUIHBIC IPOOH. 4uciaa TOYKaMM KOOpPJAMHATHOU

Bzaumuo MPSIMOH.

OJTHO3HAYHOE 3anuchIBaTh, CpaBHUBaTh M

COOTBETCTBHUE yHOpsII0YHUBATD JICHCTBUTEIBHBIC



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

MEK/y MHOXECTBO
JIEUCTBUTEIbHBIX
qucen u
MHOXECTBOM TOYCK
KOOPAUHATHOM
OpsIMOU.
CpaBHeHHe
JEUCTBUTECIBHBIX
qucen,
apuMeTHUISCKHUE
JEUCTBUI C

e CTBUTEITLHBIMA
qUCIIaMU.
[pubnmxénnoe
3HAYCHUEC
BEJINYUHBI,
TOYHOCTH
IpUOIVDKESHUS.

OKpyrieHue 4uce.
Ilpukunka u oueHka
pe3yabpTaToB

qucia.

BbINoJHATH, coueTasi yCTHBIEC U
NHUCbMEHHBIE NPUEMBI,
apudmMeruyeckue JeiicTBUA C
panroHaJIbHBIMH YHUCIIAMU;
HAaXOAUTh 3HAUYCHUS CTEIIeHEN C
LIEJIBIMU TOKa3aTeIsIMU U KOpHE;
BBIYMCJISITh 3HAYCHUS YMCIOBBIX
BbIPAKCHUIA.

ITosryunTh npeacraBjaeHue o
3HaYMMOCTH JCUCTBUTEIBbHBIX
YHcel B MPaKTUYECKOU
JIeSITEIbHOCTH YeJIOBEeKa.
AHAJM3UPOBATh U [1€JIaTh BbIBOABI
0 TOYHOCTH MPHUOIHKEHUS
JEWCTBUTEIBHOIO YUCTIA TIPH
pelIeHuu 3aaad.

OKpyriasarTh 1eHCTBUTEIBHBIE
YHCJIa, BINOJHATH NPUKUIAKY
pe3yJibTaTa BEIUUCICHUM, OLEHKY
3HAQYEHUN YHCIIOBBIX BBIPAKEHUI.




BBIYUCIICHUU

3HAKOMUTHCS C UCTOPHUei
pa3BUTHS MaTeMaTHUKA

YpaBHenus

U HepaBeHCTBA.
YpaBHenus

€ OJHOH
nepeMeHHOM
(14 )

JInneiiHOE
ypaBHEHUE.
Pemenue
YPpaBHEHUI,
CBOJISIIIIUXCS K
JIMHEUHBIM.
KBanpatnoe
YpaBHEHHE.
Pemienue
YpaBHEHHUH,
CBOJISIITUXCS K
KBaJIPaTHBIM.
bukBangpatHbie
YpaBHEHUS.
IIpumeps! perieHust
YPaBHEHUI TpeThel
M 4eTBEPTOU
cTerneHeu
paz3ioXXeHHueM Ha

OcBauBaTh, 3alIOMMHATH H
NPUMEHATH IpaguyecKkue

MeTOAbl NPU PEIICHUN YPaBHEHUH,
HEPABEHCTB U UX CHUCTEM.
Pacno3naBarthb 1enbie U IpoOHbBIC
YPaBHEHMUSL.

Pemars JinHeliHbIe M KBaJpaTHbIE
YpaBHeHUs1, yPaBHCHUS,
CBOJISIIIIAECS. K HUM, TIPOCTEHIINE
JIpOOHO-pallMOHAIIBHBIC

YpaBHCHUS.

IIpensaraTh BO3MOXKHBIE CITIOCOOBI
pEeLIeHUs] TEKCTOBBIX

3aja4, 00CyK1aTh UX U pelIaTh
TEKCTOBBIC 3a/1aUU PA3HBIMU
crioco0amu.

3HAKOMUTHCS ¢ UCTOPHUe
pa3BUTHS MaTEMaTUKU




MHOYHUTEJIIH.
Pemenne  npoOHO-
pannoHaTBbHBIX
YPaBHEHUM.
Pemenue TekCcTOBBIX
3aj1a4
alreopandecKuM
METOJIOM

YpaBHenus

U HepaBeHCTBA.
Cucrembl
YpPaBHeHUil

(14 u)

JInneitHOE
YpaBHEHHE C ABYMs
HEepPEMEHHBIMHU U €r0
rpaduk.

Cucrema ABYX
JIMHEUHBIX
YPaBHEHUM C JIBYMS
NEPEMEHHBIMHU U €€
pemenue. Pemrenne
CHCTEM JIBYX
YPaBHEHUU, OJTHO U3
KOTOPBIX JUHEWHOE,
a Jpyroe — BTOpPOH

OcBauBaTh U NPUMEHATH TPUEMBI
pELIECHUsI CUCTEMBI IBYX JIMHEHUHBIX
YpaBHEHUU C JBYMs
NEPEMEHHBIMU U CUCTEMBI ABYX
YpaBHEHUM, B KOTOPBIX OJTHO
YpaBHEHUE HE SIBIISIETCS
JIMHEWHBIM.

HUcnoab3oBaTh (PyHKIIMOHAJIBHO-
rpadUYeCcKu MpeaCTaBISHUS s
pelleHus U MCCJie0BaHuA
YpPaBHEHUU U CUCTEM.

AHaJ’lI/ISI/IPOBaTb TEKCTbI 3a1a4,
pemiaTtb nux aHFe6paI/I"ICCKI/IM




CTCTICHU.
I'papmaeckas
HHTEPIPETAIHS
CUCTEMBI YpaBHCHUU
C IByMSI
IIEPCMCHHBIMUA

CIIOCOOOM: MEPEXOUTH OT
CIOBECHOU (hOPMYITUPOBKH
YCJIOBUSI 3aa91 K
anreOpanvyecKor MOJeIu Iy TEM
COCTaBJICHUSI CHUCTEMBI ypaBHEHHI;
peuiaTs CocTan




Pemienne TEKCTOBBIX

JIEHHYIO CUCTEMY ypPaBHEHMUI;

2O0P

3agaq MHTEPNPETUPOBATH PE3yJIbTAT.
anreOpandecKuM 3HAKOMUTHCSA ¢ HCTOPUEH Pa3BUTHSA
crrocooom MaTeMaTUKHU

YpaBHeHus YurcnoBbie Uurars, 3aNMCHIBATH, NOHMMATD,

U HepaBeHCTBA. HEpPaBCHCTBA U UX  |MHTEPNPETHPOBATH HEPABCHCTBA,

Hepasencrsa (16 1) |cBO¥iCTBA. HCIIOJIh30BaTh CHUMBOJIUKY U
JInHeliHbIe TEPMUHOJIOTHIO. BBINOJIHATE

HEpPAaBEHCTBA C OJHOU
NEPEMEHHOMN U UX
pelieHue.

CucTteMbl TUHEHHBIX
HEPaBEHCTB C OJIHOM
[IEPEMEHHOU U UX
pelieHue.
KBanpatabie
HEpaBEHCTBA U UX
pelieHue.
['paduueckas

HHTEepIIpeTanus

MpeoOpa3oBaHusl HEPaBEHCTB,
Hcnonb3oBaTh 1715 Ipeodpa3oBaHUs
CBOMCTBA YHCJIOBBIX HCPaBCHCTB.

Pacnmo3HaBaTh JuHEHHbIE U KBaJIpaTHBIE

HepaBeHcTBa. PemiaTh nuHeiinbie
HEpPaBEHCTBa, CUCTEMBI JIMHEHHBIX
HEPaBEHCTB, CUCTEMbI HEPaBCHCTB,

BKJIIOYAIOIINX KBaJpPaTHOE HEPaBEHCTBO,
U pelaTh Ux; 00CyKAaTh I10JIyUCHHbIE

pelieHus.

HN300paxkaTh pelicHUEe HEPABEHCTBA U

CHUCTCMbI HCPABCHCTB Ha YUCI0OBOM




HEPaBEHCTB U CUCTEM
HEPaBEHCTB C ABYMs
MEepPEMEHHBIMU

MpsIMOW, 3alIMCHIBATH PCIICHHUE C
OMOIIBEO CHMBOJIOB.

PemaTh KBaJipaTHbIC HEPABEHCTBA,
MCTIONb3Yys TpadudecKue
pECTABIICHUS.

OcBanBaTh M IPUMEHSITh HEPABCHCTBA
[P PCIICHUM PAa3JIWYHBIX 337a4, B TOM
YHCJIC TPAKTUKO-OPUCHTUPOBAHHBIX




dynknun (16 1)

KBanparuunas
byukums, eé
rpaduk U cBOMCTBA.
ITapaboma,
KOOPIMHATHI
BEPIITMHBI TTapadoJIbl,
OCh CHMMETPHH
napaboITbI.
Crenenubie —
pyukmu c ’
HaTypaJIbHBIMU
rokasarejsiM 2 U 3,
ux rpaduKu 1
CBOMCTBA.
I'padpukn dyHKOMA:
y = kx,

kx + b,yzxk,

ax?,

=axdy= Xxy=lI

=< X<

Pacno3HaBaTh BHJIBI H3y9aeMBbIX
(YHKUHIT; HITIOCTPUPOBATH
cXeMaTH4YeCKH, 00BSICHITH
pacmoJIOKeHNE Ha KOOPIMHATHOU
MJI0CKOCTHU rpaduKoB QyHKIMHU BHUaA: Y
=kx,y=kx+b,y=§y=ax2, y =
ax®, x

Y =J/x,Y = |x | B 3aBUCUMOCTH OT
3HAYCHHUI KOA(DPUIIMEHTOB; OMUCHIBATH UX
CBOMCTBA.

PacnosHaBaThe KBaJpaTU4YHYIO
dbynknuro o popmyre. [IpuBoanTH
NMPUMeEPBI KBaIPaTHYHBIX 3aBUCHMOCTEN

13 pealbHON KU3HU, PUBHKH,
reoMeTpHUH.

BrIigaBJdaTh 1 000011aTh OCOOEHHOCTH
rpacduKa KBaJApaTUIHOW PYHKIIUU Y =
ax? + bx + c.

CTpouTh M H300pakKATh CXeMATHYECKHU
rpaguky KBaJApaTUYHbIX (QYHKIIHH,
3a/aHHBIX GOpMyJIaMK BUa Y = ax?y =




ax? + g,y =ax + p)?y=ax?+ bx +
C
AHAJIM3MPOBATH U IPUMEHATH CBOIiCTBA
M3YYCHHBIX (DYHKIIUH I UX IOCTPOCHHUS,
B TOM YHCJE C TIOMOIIBIO0 TU(POBHIX

pecypcoB




YuciaoBbie
nocjae10BaTe/b-

voctu (15 q)

IlonsATHE YHCIOBON
MOCIeN0BATEILHOCTH.
3ananue
0CJIEI0BATEJIbHOCTH
PEKypPPEHTHON
popmynoii u
popmyIioii N-ro usieHa.
Apudmernyaeckas u
reomMeTpuyecKas
nporpeccuu. @opmyJibl
N-ro 4jieHa
apudMeTHIECKON U
reoOMETPUYECKON
OPOrpeccuii, CyMMBbI
NEPBBIX N YJICHOB.
H3o00pakeHue 4WieHOB
apupMeTHIECKON U
reoOMETPUYECKON
MPOrpeccuil TOUKaMu
Ha KOOPAWHATHOM

OcBauBaTh M NPUMEHSATh HHICKCHbBIC
0003HaYCHUS, CTPOUTDH peueBble
BBICKA3BIBAHMS C HCIIOJIb30BAaHUEM
TEPMHUHOJIOT'MH, CBA3aHHOU C MOHATHEM
[1OCJIEJOBATEIBHOCTH.
AHaaM3upoBaTh GOpMyITy N-roO 4jIeHa
MOCJIEI0BATEILHOCTH WIIM PEKYPPEHTHYIO
(hopMyIly U BBIYUCJIATDH YJICHBI
[10CJIeJ0BATEILHOCTEN, 3aJaHHBIX
STUMHU HOPMYJIAMU.

YcraHaB/iuBaTh 3aKOHOMEPHOCTDH B
MMOCTPOEHUH 1OCIIEI0BATEILHOCTH, €CIIN
BBITNIMCAHBI ITIEPBbIC HECKOIBKO €&
YJICHOB.

Pacno3naBaTh apudmMeTHIECKyIo 1
reOMETPHUUECKYIO IPOTrPECCU IPHU
pa3HbIX crioco0ax 3ajgaHusl.

Pemathb 32712494 ¢ MCIIOJIb30BaHUEM
dbopmyn N-ro wieHa apudmeTuyecKord u
reOMETPUYECKON MPOrpeccui, CyMMBI

0P




ILUIOCKOCTH.
JIMHEeUHBIN T
3KCHOHCHIIHAILHBIN
pOCT.

CHoXHBIE TTPOIICHTEHI

MEPBbIX N YJIICHOB.

HN300paskaTh 4ieHbI
[10CJIEAOBATEILHOCTH TOYKAMHU Ha
KOOPJIMHATHOM MJIOCKOCTH.

PaccmaTpuBaTh puMepsbl IPOLEcCOB H
SAIBJICHUH U3 pealbHOM KU3HU,
WJUTFOCTPUPYIOIINE U3MEHEHUE B
apu(MeTHIeCKON TIPOTrPECCHH, B
reoOMEeTPUUECKON POrpeCcCHH;
H300pa)kaTh COOTBETCTBYIOLINE
3aBHCUMOCTH Tpa)UISCKH.

Pemiath 3a1aun, CBI3aHHBIC C
YHUCJIOBBIMH ITOCJICI0OBATCIIBHOCTAMMA, B
TOM YHCJIE 3a/1a4M U3 peajlbHOM KU3HU
C HCIIOJIb30BaHUEM LIU(PPOBBIX
TEXHOJIOTUH (DJIIEKTPOHHBIX TAOJIHII,
rpaduueckoro KaJIbKyJIsITOpa U T.I1.).
Pemathb 3a71a4n Ha CIIOXKHBIE
IIPOUCHTHI, B TOM HHCJIC 3aJa4H U3
pealbHOU MPAKTHUKH (C
HCIIOJIb30BAHUEM KaJIbKYJIATOPA).




3HAKOMUTHCSA ¢ HCTOPUEH pa3BUTHSA
MaTeMaTUKHU

IoBTOpEHue,
00001eHHE,
cHCTeMATU3AIUA
3HAHMIT!

(18 u)

Yuciaa v BLIYUCTICHHUS
(3anuck, cpaBHEHUE,
JCHUCTBHUS C
JEUCTBUTEIBLHBIMHU
qucJIaMM, 9UCJIOBast
npsimMasi; IPOLCHTHI,
OTHOILIEHHUS,
IPOTIOPIINH;
OKpYyTJICHUE,
OpUOIIMKEeHUE,
OIIeHKA; peIlIeHruEe
TEKCTOBBIX 3aJ1a4
apuMeTHUISCKUM
CITOCOOOM)

OnepupoBaTh NOHATUSIMHU: MHOYKECTBO,
[MOIMHOKECTBO, OTEepaIi Hajq
MHO’KECTBAMHU; MCMOJb30BATh
rpaduyeckoe IMpecTaBICHUE
MHOXKECTB IJIsA OIMMCaHusA PCaJIbHBIX
[IPOLIECCOB U SIBJICHUMU, IPU PELICHUN
3a7a4 U3 ApYyTuX y4eOHBIX IPEIMETOB.

AKTYyaJM3HPOBATH TEPMHHOJIOTHIO 1
OCHOBHBbIE [CHCTBHS, CBA3AHHBIC C

YU CJIAMM: HaTypallbHOE YUCIIO, IIPOCTOE
1 COCTaBHOE 4HCIIa, JeJIMMOCTh
HaTypaJIbHBIX YHCEN, IPU3HAKHU
JEIIMMOCTH, LI€JI0€ YUCIIO, MOAYJIb YHCIIA,
OOBIKHOBEHHAS U JIECATUYHAs ApOOH,
CTaHJApTHBINA BUJ YHCIIA,
apudMeTHIecKnii KBaJpaTHBIN KOPEHbD.

BoInoaHATH }IeﬁCTBHﬂ, CpaBHUBATbH U




YHOPSAI0YHBATH YKCIIa, IPEJICTaBIATh
quciia Ha KOOPJIMHATHOU TIPSAMOMH,
OKPYTJISITh YKCJIA; BBIIOJIHATH
NMPUKHAKY W OLEHKY pe3yjbTara
BBIYHCJIEHUI.

PemaTh TekcTOBBIC 3aga49H
apudmernaecknm criocooom. Perarhb
npaKkTU4YecKue 3aaaqm, cojeprkaline
MPOLEHTHI, I0JIU, YaCTH, BhIpakarolne
3aBUCHUMOCTH: CKOPOCTb — BpEeMsI —
paccTosiHue, 11leHa — KOJIMYEeCTBO —
CTOMMOCTB, 00BEM pabOThl — BpeMs
— MPOU3BOAUTEIBHOCTH TPYAA.

Pa36upaTth peanbHbIC )KU3HCHHBIC
cutyaiuu, GopMyJIupoBaTh UX Ha
SI3bIKEC MAaTEMaTHKH, HAXOAUTh
peleHue, IpUMEHsIs MaTeMaTU4YECKU
anrapar, UHTEPIPeTHPOBATH
pe3yabTar




AaredOpanveckue
BbIpaKeHUs
(mpeobpazoBanne
anreOpanvdecKux
BBIPAKCHUH,
JIOTTyCTUMBIEC 3HAYCHUS)

OnepupoBaTh NOHITHIIMM: CTETICHD C
[EJIBIM TTOKa3aTelleM, apupMeTHIECKUI
KBaJpaTHBIH KOPEHb, MHOTOUJIECH,
anredopandeckas 1poOb, TOXKIACSCTBO.

BBINOJHATH OCHOBHBIE JIeHCTBUS .
BBIIOJIHATH pacyéThl o hopMyam,
npeoOpa3oBBIBATH MENTbIE, IPOOHO-
paLuOHAJIbHbBIE BRIPAKEHUS U
BBIp@)KEHUS C KOPHSIMU, PeaIn30BbIBaTh
pa3i0’KeHHe MHOTIO4YJIeHa Ha
MHOYHTEIN, B TOM YHCJIE C
HWCIOJIb30BaHUEM (POPMYJIT pa3HOCTH
KBaJ[paTOB U KBajpaTa CyMMBI U
Pa3HOCTH; HAXOJIUTh JIOITYCTUMBIE
3HAYEHMS IEPEMEHHBIX JJIs1 IPOOHO-
palMOHAIBHBIX BBIPAKEHUMN, KOPHEU.

MoaeupoBaTh C TOMOIILIO POpMYT
peaybHbIe TTPOIIECCHI U SIBIICHUS




DyHKUMHU
(moctpoenue,
CBOMCTBa U3yUYEHHBIX
byHKINI;
rpaduueckoe penieHue
YPaBHEHUU U UX
CHCTEM)

OnepupoBarb NOHATUAMM: QYHKITHS, TpadUK
bysxuMM, Hynmu QyHKIWH, TPOMEKYTKH
3HAKOIIOCTOSIHCTBA, MIPOMEXKYTKH BO3PAaCTaHUS,
yOBbIBaHUSI, HaMOOJIbIIEEe U HAUMEHBIIICE 3HAUYCHUS
byskIMH.

AHaJIU3UPOBATH, CPABHUBATD, 00CYK1AaTh CBOMCTBA
(hyHKIIMHA, CTPOUTH HX TpadUKU.

OnepupoBaTh NOHATHUIMU: TIpSIMast
MPOIOPIIMOHAIBHOCTh, 0OpaTHAas
MPONOPLHUOHAIBHOCTD, IUHEHHAs (PYyHKLIUS,
KBaJipaTUdHas QyHKIHS, Tapadoiia, TUIepooa.
Hcnouab30BaTh rpapuku JUisi ONPEJEIEHUS] CBOWCTB,
POLIECCOB M 3aBUCUMOCTEH, I peIICHUS 3a71a4 U3
Npyrux y4eOHBIX IPEAMETOB U pealbHOM KHU3HU;
MO/IeJMPOBATH C TIOMOIIBIO TpaUKOB peajibHbIC
MPOIIECCHI U SIBJICHUSI.

Bbipaxats ¢opMyaaMM 3aBUCHUMOCTH MEXIY
BEJIMYNHAMH

0P




Pabouasi nporpamma yyeoHoro kypca «['eomerpus» 7-9 kiaccol

1. Henu nu3yvenus yueoHoro kypca '""I'eomerpus"

«MaremaTHKy y’Ke 3aTeM YYUThb HaJ0, YTO OHA YM B MOPSAJOK IPUBOAUTY, — IHACAJ BEITUKHN
pycckuii yuenslii Muxaunn BacunseBuy JIomoHocoB. M B 3TOM COCTOUT O/1HA U3 ABYX IeJeil 00ydeHHs
TFE€OMETPHUH KaK COCTaBHOM YaCTH MATEMAaTUKH B LIKOJIE. DTOW LIEIM COOTBETCTBYET JOKA3aTEIIbHAS JTMHUS
npenoaaBanus reoMerpun. Cienys mpencTaBaeHHON paboyeil mporpaMMe, HaunHas ¢ CeIbMOTI0 Kjlacca Ha
ypOKax reoMeTpUU 00Yy4aroLuiics yUuTCs IPOBOJUTD JOKA3aTENIbHbIE PACCYKICHUS, CTPOUTH JIOTHYECKHUE
YMO3aKJIIOUEHHS], I0KA3bIBATh HUCTUHHBIE YTBEPKACHUSA U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH
paccy X AeHHs «OT MPOTUBHOTO», OTINYATh CBOICTBA OT MPU3HAKOB, (HOPMYJINPOBAaTh OOpaTHBIE
YTBEP)KJICHHS. YUEHHK, OBJIAJIEBIINI HCKYCCTBOM PacCyX/J1aTh, OyJeT NPUMEHSITh €ro U B OKpYXKarolei
*un3HU. Kak nucan reomerp u negaror Mrops ®@enoposud [lapeirvy, «1roapsMu, TOHUMAKOIUMHA, YTO
TaKo€ JI0Ka3aTelIbCTBO, TPYAHO U 1a)K€ HEBO3MOXKHO MaHUIYJIMPOBAThy». [ B 3TOM COCTOUT BaskHOE
BOCIIUTATEIbHOE 3HAYCHUE U3YYCHUS T€OMETPHUH, IIPUCYIIEE UMEHHO OT€UYECTBEHHOW MaTEMATHYECKOU
mkose. BMmecte ¢ TeM aBTOpHI MPOrpaMMbl IPEAOCTEPETAIOT YUUTENS OT UIHUILHETO (popManus3ma,
0COOEHHO B OTHOIIIEHUHU Hayaj U OCHOBaHUN reomerpun. @paniysckuil Matematuk JKan /[pegoHHe no
3TOMY MOBOJY BbICKa3aJics Tak: «YTo KacaeTcs AeTUKAaTHON MPpoOIeMbl BBEJICHUS «aKCHOM», TO MHE



Ka)KeTCsl, YTO Ha NEPBBIX [IOpax HYKHO BOOOIIE U30eraTh MPOM3HOCUTh caMo 3T0 ¢j10BO. C Apyroii xe
CTOPOHBI, HE CJIEAYET YIIYCKaTh HU OJJHOW BO3MOXHOCTH JaBaTh IPUMEPHI JOTMUECKUX 3aKI0UYEHU,
KOTOpBIE Ky1a B 00JIbIIEH Mepe, 4eM Ues aKCUOM, SBIISIOTCS HCTUHHBIMH M €JMHCTBEHHBIMH JIBUTATEIISIMU
MaTeMaTHYeCKOr0 MbIIUIEHUS .

BTtopoii 1enbio n3ydeHusi reOMETPHUH SBJISETCS UCIIOIb30BAHNUE €€ KAK HMHCTPYMEHTA [IPU PELLICHUU
KaK MaTeMaTHYECKUX, TaK U IPAKTUUYECKUX 3a/]1a4, BCTPEUAOIINXCS B pealIbHON KU3HU. OKOHYMBIIUHI KypC
FE€OMETPUH IIKOJIBHUK JIOJIKEH ObITh B COCTOSIHUU ONPEAEIUTh TEOMETPUUECKYIO PUTYpY, OUCATh
CJIOBaMU JIaHHBIN YepTEK WM PUCYHOK, HAWTHU TUIOMIA/(b 3€MEJIHLHOTO y4acTKa, PACCYUTATh HEOOXOIUMYIO
JUTMHY OTITOBOJIOKOHHOTO Ka0est niu TpeOyeMble pa3Mephl rapaxa Jiuisi aBTOMOOHIIS. DTOMY
COOTBETCTBYET BTOpAasi, BBIYUCINUTEIbHAS JUHUS B U3yYEHUU F€OMETPUH B IIKOJE. JlaHHAs mpakTH4ecKas
JIMHMYS SIBJISIETCS HE MEHee BayKHOM, yem nepBasi. Emé [lnaton npeanuceiBai, 4To0bl «rpakiaHe
[TpexkpacHOro ropojia Hu B KOEM Cllydae He OCTaBIISIIM T€OMETPHUIO, BE/Ib HEMAJIOBAXHO Jlaxke M000YHOe e€
IIPUMEHEHNE — B BOGHHOM JIEJI€ J1a, BIPOYEM, U BO BCEX HayKaX — JJIsl JIYYILEro UX YCBOCHHMS: Mbl Be/lb
3HaeM, Kakas 0eCKOHEYHas pa3HUIla CYIIECTBYET MKy YEIOBEKOM MPUYACTHBIM K TEOMETPUU U
HENPUYaCTHBIMY. JJI TOr0 yUUTENI0 peKOMEHAYeTCsl MOI0MPaTh 3a/1a4l MPaKTHYECKOr0 XapakTepa JUls
paccMaTpUBaEMbIX TEM, YUUTh I€T€H CTPOUTH MATEMATUUECKUE MOJIENIN PEAIbHBIX KU3HEHHBIX CUTYallUH,
IIPOBOMTDH BHIYHUCIICHUS U OLICHUBATh aJI€KBATHOCTH IMOJTYYEHHOT0 pe3yibTara. KpaiiHe BaxxHO
NOAYEPKUBATH CBSA3U T€OMETPHUU C IPYTUMHU NPEIMETaMU, MOTUBUPOBAThH UCIIOJIB30BATh ONPEIEICHUS
reoMeTpuuecKux GUryp v NOHITUMN, I€MOHCTPUPOBATH IPUMEHEHNE NTOJyYEHHBIX YMEHUN B QUBKKE U



TEXHHKE. DTHU CBSI3U HanOoJee SpKo BUAHBI B TeMaX «BekTopbi», « TpUrOHOMETPHUYECKHE COOTHOIICHHUS,
«Meton koopauHat» U «Teopema [Tudaropar.

2.MecTo0 y4eOHOr0 Kypca B y4eOHOM IJIaHe

CornacHo yuyeObHOMY miany B /—9 kiaccax nzydaercs yueOHbIi Kypc «I'eoMeTpus», KOTOpbIi
BKJIIOUAET CJIeAYIOIIEe OCHOBHBIE pa3ienbl coaepxanus: «I eomeTpuyeckue GUrypsl 1 UX CBOWCTBaAY,
«/3MepeHre reoMeTpHUIEeCKUX BEIMUMHY, a TAKKE «JleKapTOBbI KOOPIUHATHI HAa TUIOCKOCTHY, «BeKTophI»,
«/IBmxenus mnockoctu» U «IIpeodbpazoBanus monodusy». Y4eOHblil IIaH NpeycMaTpUBaeT U3ydeHUE
reoMeTpuH Ha 0a30BOM ypOBHE, HCXO/s 13 He MeHee 68 yueOHbIX 4acoB B y4eOHOM TOJTy, BCEro 3a TPH roja
oOyuenusi — He MeHee 204 Jacos.

3. Conep:xanue yueoHoro kypca "I'eomerpus' 7 — 9 kiaaccol

[ Knacc
HavaneHble nonsaTHs reometpun. Touka, mpsimasi, OTpe30K, Jyd. Yros. Bunsl yrios. Beprukanbaeie U
CMEXHbIe yriibl. buccekTpuca yria. JlomaHasi, MHOrOyroiabHUK. ITapamiebHOCTh U NEPIEHANKYIISPHOCTD MPSMBIX.



Cummerprunbie Gurypsl. OCHOBHBIE CBOWCTBA OCEBON CHMMETpHH. [IprMepsl CHMMETPHH B OKPY>KaIOIIEM
MHpE.
OCHOBHBIE IOCTPOCHUS C TOMOIIBIO HUPKYJIS U TMHEHKH.

Tpeyronpank. Bricota, MemmaHa, OuccekTpmca, WX CBOWCTBA. PaBHOOENpEeHHBIH W PaBHOCTOPOHHUIMA
TpeyroabHUKH. HepaBeHCTBO TpeyroibHHKA.

CBoiicTBa 1 IpU3HAKK PaBHOOEAPEHHOTO TpeyroibHuKa. [Ipr3Haku paBeHCTBa TPEYTOJBHUKOB.

CBolicTBa M IPU3HAKY MTapaUICIIFHBIX IPAMBIX. CyMMa yTIIIoB TPEyrojbHUKA. BHEIIHIE yTITbl TpEeyroNbHIUKA.

[IpsiMoyronbHbI  TpeyronbHUK. CBONHCTBO MEAMAHbl MPSIMOYTOJBHOTO TPEYroJbHHUKA, MNPOBEAEHHOU K
runotenyse. [[pu3Haky paBeHCTBa IPSMOYTOJIBHBIX TPEYTONBHUKOB. [IpSAMOYTronbHBIN TpeyroiabHUK ¢ yriioM B 30°.

HepaBeHCcTBa B reOMETpHU: HEPAaBEHCTBO TPEYroJIbHMKA, HEPaBEHCTBO O [UJIMHE JIOMAaHOM, Teopema o
OoupiieM yriie U 0oJbIIeH CTOPOHE TPEyroibHUKA. [lepneHuKyIsp 1 HaKJIOHHAS.

'eomerpuyeckoe MecTo TOYEK. bBHccekTpruca yria W CepeIMHHBIA IMEpHeHAUKYISp K OTpe3Ky Kak
reOMEeTPUUECKHE MECTa TOUEK.

OKpy>XHOCTb M KpYT, XOp/ia M JTHaMeTp, UX CBOiicTBa. B3ammHOe pacroyiokeHHe OKPYKHOCTH W TPSIMOI.
KacarenpHast n cexkymas K okpyxHoctd. OKpy>KHOCTb, BIIMCaHHAs B yroj. BrnimcanHas n onmcaHHash OKPYXHOCTH
TPEYroJIbHUKA.

8 Knacc

YerslpéxyronbHuku. Ilapamnenorpamm, ero mnpusHaku M CBOMCTBA. YacTHble  ciydau
napajuiesorpaMmMoB (TIPsIMOYTOJIBHUK, POMO, KBaApar), UX NMPHU3HAKH M CBOMCTBA. Tpamerus, paBHOOOKas
Tparenus, e€ CBOMCTBa U Npu3Haku. [ IpaMoyronsHas tpaneuus.



Meron ynBoenuss wmeauanbl. lLlenTpansHas cummerpusa. Teopema @aneca u  Teopema o
IPONOPLHUOHATIBHBIX OTPE3KaX.

Cpennue IMHUYM TPEYrojabHUKa U Tpanenuu. LlenTp Mmacc TpeyroyibHUKa.

[Tomobue tpeyronbHUKOB, Kod(hdumuent momodbus. IlpusHakum TOMOOUS TPEYTOIHHHUKOB.
[TpumeHeHue no1o0us MpU pPeLIeHNH MPAKTUYECKUX 3a/1ay.

CpoiicTBa muomaaed reomerpuueckux ¢uryp. Dopmynsl Uisl  IUIOLIAAM  TPEYrOJbHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIOIAAeH NOJOOHBIX (BUTYD.

Bolunicnenue 1moomaned TpeyroJbHUKOB M MHOTOYrOJBHUKOB Ha KJeT4aToll Oymare.

Teopema [Tudaropa. [Ipumenenue reopemsl [Indaropa npu pemeHny NpakTHYECKUX 3a/1a4.

CuHyCc, KOCHHYC, TaHI€HC OCTPOrO yrja MpsSMOYroJbHOTO TpeyrojbHUKa. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

BrincanHble M LIEHTPAJIBHBIE YIUIBI, YTOJI MEKIAY KacaTeNbHONM M XOPIOM. YTIbl MEXIY XOpAaMU H
CeKyIMMU. BriricaHHble U onMcaHHbIE YEThIPEXYTONbHUKHU. B3anMHOe pacnosyiokeHue JIByX OKpPYKHOCTEH.
Kacanue okpysxHocteil. O61mue kacaTtenbHble K JBYM OKPYKHOCTSIM.

9 Knacc
Cunyc, kocunyc, Taareac yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO. DOpMyIIBI
IIPUBENICHUS.

Pemenue TpeyronbHuKOB. Teopema KOCHHYCOB U TeOpeMa CUHYCOB. Pelienne npakTHueckux 3aiad
C MCIIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.
[IpeobpazoBanne nopo6us. [TogoOre COOTBETCTBEHHBIX SJIEMEHTOB.



Teopema o npou3BeAEHUN OTPE3KOB XOPJ, TEOPEMBI O IPOU3BEACHUM OTPE3KOB CEKYIIHX, TEOpeMa
0 KBaJlpaTe KacaTelbHOM.

BexTop, nnmHa (MOAyib) BEKTOpA, COHAIIPABJIEHHBIE BEKTOPHI, NPOTHUBOIIOJIOKHO HAaIpPaBJIECHHBIE
BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpaluy HajJ BeKTopaMu. PaznoskeHue
BEKTOpPAa IO JBYM HEKOJUIMHEapHbIM BekTopaMm. Koopaunatsl BekTtopa. CKanspHOE IPOU3BENCHUE
BCKTOPOB, IPUMCHCHUE JII HAXOKACHUA OJIMH U YIJIOB.

JlekapTOBbI KOOPAMHATHI HA MJIOCKOCTH. YPaBHEHHUS NMPSAMON U OKPYKHOCTH B KOOpJMHATaX,
IIEPECEUECHNE OKPYKHOCTEU U NPAMBIX. METOI KOOpAMHAT U €r0 IPUMEHEHUE.

IIpaBusabHBIE MHOTOYTOJIBHUKH. J[nHHA OKpyXHOCTU. I'pagycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYKHOCTeH. [1nomane kpyra, cekTopa, CerMeHTa.

JIBH>KEHU S TNTIOCKOCTH ¥ BHYTPEHHUE CUMMETpUU (pUryp (37€MEeHTapHBbIE IPEICTaBICHUS).
[TapannensHbiii nepenoc. [IoBopoT.

4. IlnanupyeMble peIMeTHbIE pe3yJibTAThl 0CBOCHHS padoyeil NporpaMmMbl Kypca
«I"'eometpus» 7 —9 kiaacc

1 Knacc
OcBoenune yueOHOT0 Kypca «I'eoMeTpus» Ha YpOBHE OCHOBHOT'O 00IIIEro 00pa3oBaHUsl JOHKHO 00ecrieunBaTh
AOCTHUIKCHHUEC CIICAYIOMUX MPEAMETHBIX o6pa303aTenLme PE3YyIbTATOB:



<]

<]

AN

Pacnio3HaBaTh n3yueHHbIE TeOMETpUYECKUE PUTYPEI, OTIPENENIATh HX B3aUMHOE PaCIIOJIOKEHHE, H300paKaTh
reoMeTpuUYecKHe (PUrypbl; BBIITOIHATH YEPTEXKH 110 YCIOBUIO 3a1auu. VI3MepATh TMHEHHbIE U yTIIOBbIE BEIUYNHBI.
Pemats 3a1aun Ha BBIYUCIIEHHE JIMH OTPE3KOB U BEJIMYMH YTIIOB.

Jenats rpyOyro OLIEHKY JIMHEWHBIX U YIJIOBBIX BEIMYHH IIPEAMETOB B peaIbHON XKU3HHU, Pa3MEPOB IPUPOIHBIX
00beKTOB. Paznuuars pa3Mepbl STHX 00BEKTOB MO MOPSIKY BEJIUYHHBL.

CTpounTh 4epTEKH K FEOMETPUIECKUM 3aJa4aM.

[Tonp30BaThHCS MPU3HAKAMH PABEHCTBA TPEYTOJIbHUKOB, HCIIOIB30BATh IPU3HAKH 1 CBOIICTBA PABHOOCAPEHHBIX
TPEYTOJILHUKOB IPU PELICHUH 3a1a4.

IIpoBOIUTE TIOTUYECKUE PACCYKICHUS C UCIIOJIb30BAHUEM I'€OMETPHUUECKHUX TEOPEM.

ITonp30BaThCA NpU3HAKAMU PABEHCTBA IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEIHAHBI, IPOBENEHHON K
TUINOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIBHHKA, B PEIIEHHN T€OMETPUUECKHX 3a/1a4.

OnpenensaTs napauieIbHOCTh MPSIMBIX C IOMOILBIO YTJIOB, KOTOpPBIE 00pa3yeT ¢ HUMHU cekyias. OnpenensiTh
MapaJJIENbHOCTb IIPSIMBIX C IOMOLIBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJJHOM ITPSIMOM JI0 TOUEK APYTOi IPSIMOM.
Pemats 3aaun Ha KiIeTYaTOM Oymare.

[IpoBOOUTD BEIYMCIICHUS U HAXOIUTH YUCIOBbIEC U OYKBEHHBIC 3HAYCHHUS YTIIOB B TEOMETPUYECKUX 3a7adax ¢
WCIIOJIb30BaHUEM CyMMBI YTJIOB TPEYTOJIBHUKOB U MHOTOYTOJIbHUKOB, CBOMCTB YIJI0B, 00pa30BaHHBIX PU
IIEPECEUYECHNH JABYX MMAPAJUICIIBHBIX IIPSIMBIX CEKyIEl. PelaTs IpakTUUeCKUe 3a/1a4i Ha HAXOKIEHUE YIJIOB.
Brnagets NoHsATHEM FreOMETPHYECKOT0 MECTa TOUEK. YMETh ONPEACITh OUCCEKTPUCY YTIIa U CepeAMHHBIN
HNEPIEHAUKYIISAP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOYEK.

DOopMyNHpPOBATh ONPEIEIICHNS OKPYKHOCTH U KPYra, XOpAbl U JUAMETPA OKPYKHOCTH, IIOJI30BATHCS UX
CBOMCTBaMU. YMETh MPUMEHATH 3TU CBOICTBA MPHU PELIEHUH 3a/1a4.
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Bnaners moHsATHEM ONMKUCAHHON OKOJIO TPEYTOJIBHUKA OKPYKHOCTU, YMETh HaxoauTh €€ 1eHTp. [lonp3oBaThcs
(hakTaMu 0 TOM, YTO OMCCEKTPHUCHI YTIIOB TPEYTOIHFHUKA TIEPECEKAIOTCS B OJTHOM TOUKE, U O TOM, YTO CEPETNHHBIC
MEPHEHANKYIIAPHI K CTOPOHAM TPEYTOJbHUKA MEPECEKAIOTCS B OJTHOM TOUKE.

Bnaners noHsaTHEM KacaTelbHOU K OKPYKHOCTH, IIOJIb30BATHCS TEOPEMOM O NEPIIEHANKYIISIPHOCTH KacaTeJIbHON U
panuyca, mpo BeIEHHOTO K TOUKE KacaHwUsl.

[Tomb30BaThHCS MPOCTENIITUME T€OMETPUIESCKUMY HEPABEHCTBA MU, TOHUMATh WX TIPAKTHYECKUI CMBICI.
HpOBOZ[I/ITI) OCHOBHBIC TCOMCTPHUUICCKHUC ITOCTPOCHUS C IOMOIIBIO UPKYJIA U JIMHEUKH.

8 Knacc

OcBoenue yuebHOro Kypca «I['eomeTpusi» Ha ypoBHE 8 Ki1acca JI0JDKHO 00€CIIeYnBaTh TOCTHKCHUE
CIEIYIOIIUX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB:

Pacno3naBaTth OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTBI, MI0JIb30BATHCS UX CBOMCTBAMU MPHU
pELIEHUN T€OMETPUUECKUX 3a1a4.

[IpuMeHsTh CBOWMCTBA TOUKHU NIEPECEUCHUS MEIMaH TPEYToJIbHUKA (IIEHTPA MacC) B PEIICHUH 3a]1a4.
Bnaners nonsiTHEM CpelHEN JIMHUU TPEYTOJbHUKA U TPANlCLUH, IPUMEHATh UX CBOKCTBA IIPU PELIEHUN
reOMETPUYECKUX 3a1a4.

ITone30BaTbcest TeopeMont Paseca U TEOPEMOU 0 IPOIOPLUHUOHAIBHBIX OTPE3KAX, IPUMEHATD UX JJISI
peueHus MPaKTUYECKUX 3a7ay.

[IpumeHsTh MpU3HAKU TOAOOHS TPEYTOJILHUKOB B PEIICHUU TEOMETPHUECKUX 3a/1a4.

[Tomp3oBatbes Teopemoit [Tudaropa nist pemeHrs reOMeTPUYECKUX U MPAKTHYECKUX 3a7ad.
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CtpouTth MaTEMATUYECKYIO MOJEIIb B IPAKTUYECKUX 33]1a4aX, CAMOCTOSTENIBHO JIe1aTh YEPTEXK U HA
XOJUTh COOTBETCTBYIOLINE JUINHBI.

Bnagets noHATHSIMH CUHYCA, KOCHHYCA M TAHI'€HCA OCTPOI0 yriia IPsIMOYTOJIbHOIO TPEYToJIbHUKA.
ITonp30BaThCS STUMH ITIOHITHS MU IJId pCICHUS ITPAKTHYCCKUX 3a/1a4d.

Bbruucnars (pa3nuuHbIMU CIOCOOaMH) IUIOIIAAb TPEYroJdbHHUKA U IUIOIAAN MHOTOYTOJIBHBIX (PUTYp
(monb3ysich, Iie He00X0IUMO, KaJIbKYJIATOPOM).

[TprMeHATH NOTy4YeHHbIE YMEHHSI B IPAKTUYECKHX 3a/1auax.

BJIaIleTI) IMOHATHUAMHU BIOMCAHHOI'O U ICHTPAJIBHOIO yrjia, UCIIOJb30BAaTh TCOPEMBI O BIIMCAHHBIX YyIJlaX,
yIi1ax MeXay XopJaMHu (CeKyIIUMU) U YIile MeX/ly KacaTeabHON U XOpJOi NMPH PELIEHUH T'eOMETPUIECKUX
3aja4.

BJ'IaI[CTB IIOHATHUEM OITMCAHHOI'O LIeTBIpéX}’l"OJ'II)HI/IKa, IPHUMCHATH CBOMCTBA OITMCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PEIICHNUH 3a1a4.

[IprMeHATH MOTyYEHHBIE 3HaHUS HA IPAKTUKE — CTPOUTh MaTEMaTUYECKHE MOAEIIHN IS 3a/1a4 peaJIbHON
JKU3HHU U IPOBOJUTH COOTBECTCTBYIOIIUEC BEIYHUCIICHUA C IPUMCHCHHUEM HOZ[O6I/I$I U TPUTOHOMCTPUHU
(TOJIB3YSCh, I'ZIe HEOOXOIUMO, KAJIbKYJIITOPOM).

9 Knacc
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OcBoenue yuebHoro Kypca «I['eomeTpusi» Ha ypoBHE 9 Ki1acca JOKHO 00eCTIeYnBaTh TOCTHKEHUE
CIIEIYIOIIHX MPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIbTATOR:

3HaTL TPUTOHOMCTPUYCCKUC (bYHKI_[I/II/I OCTPBIX YI'JIOB, HAXOJUTH C UX ITOMOIIBIO PA3JIMYHBIC 3JICMCHTBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA ((«pELIEHHE NPSIMOYTOJIbHBIX TPEYroJbHUKOBY). HaxonuTs (¢ nomoipio
KaJIbKYJISATOPA) JUTHHBI M YTJII JJIsl HETAOJUYHBIX 3HAUCHHH.

Ilone30BaTncsa (bOpMy.]IaMI/I MNPUBCACHUA U OCHOBHBIM TPUT'OHOMETPUUCCKHUM TOKACCTBOM I HAXOKIACHUA
COOTHOIICHUI MEXIY TPUTOHOMETPUIECKUMH BETMIHMHAMH.

Hcmonb3oBarts TCOPEMBI CHUHYCOB U KOCHMHYCOB UId HAXOKIACHUA PA3JIMYHBIX 3JICMCHTOB TPCYTr'OJIbHUKA
(«pelieHre TPEYroJbHUKOBY), IPUMEHSThH UX MIPU PEIICHUH T€OMETPHUYCCKUX 33/1a4.

BJIaI[CTI) IIOHATUAMUAU Hpeo6pa303aHI/I${ HOIIO6I/I$I, COOTBCTCTBCHHBIX 3JICMCHTOB HOI[O6HI>IX q)Hpr
[Tonb30Barbes cBOMCTBaMH 110100MsI MPOU3BOJIBHBIX (PUTYP, YMETh BBIUUCIATH JUTMHBI U HAXOJIUTH YTJIbl Y
no100HBIX uryp. [TpuMeHsTh CBOICTBA OJO0MS B IPAKTUYECKHX 3a/1a4ax.

YMeTh NpuBOANUTE NPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOLIEM MUPE.

[Monp30BaThCs TEOPEMaMHK O TIPOU3BEACHUH OTPE3KOB XOP/I, O TPOM3BEICHUN OTPE3KOB CEKYIUX, O
KBaJ[paTe KacaTeIbHOM.

ITonp30BaTncsa BCKTOpPaMH, IOHUMATh UX FeOMeTpI/I‘-ICCKI/H\/JI u (1)I/I3I/I‘~IGCKI/II\/'I CMBEICJI, IPUMCHATH UX B
PEILICHUH TEOMETPHUCCKUX U (PU3UUCCKUX 3a]1au.

HpI/IMeHHTB CKaJIApHOC NPOU3BEACHHUEC BEKTOPOB JJIA HAXOXKACHUA NJIVMH U YTIJIOB.

ITonn30oBaThCs MCTOAOM KOOPAHWHAT HA IIJIOCKOCTU, MPUMEHATH €0 B PCIICHUU I'COMCTPUYCCKUX U
NPaKTUYCCKUX 3a/1a4.
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Bitagers NOHATUSAMHU IPABWIBHOTO MHOIOYTOJIbHUKA, JUIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPY>KHOCTH U
paZaHHOMN MEpBI yrila, yMETh BBIUUCIIATH IJIOIAAb KPYTa U €r0 YacTeH.

[IpuMeHATH TOTy4eHHBIE YMEHUS B IPAKTHYECKUX 3aa4ax.

Haxoaute ocu (M1 EHTPBI) CAMMETPHH (QUTYP, TPUMEHSTH IBUKEHUS IIJIOCKOCTU B MIPOCTEHIITNX
CIIy4asix.

[TpyMeHATH MOJIy4YEeHHbIE 3HAHUS Ha IIPAKTUKE — CTPOUTH MAaTEMAaTUYECKUE MOJIEIH JUI 3a/1a4 PeaIbHON

KHU3HHU U TIPOBOJUTH COOTBETCTBYIOIINE BHIYUCICHHUS C IPIMEHEHUEM MOJI00US U TPUTOHOMETPUUYECKIX
(GyHKIMH (110JIb3YACH, T1€ HEOOXOAUMO, KAIbKYISITOPOM).



TEMATUYECKOE INJAHUPOBAHUE YYEBHOI'O
KYPCA (IIO TOJAM OBYUEHUNA)

7 xiacc

HaszBanue pa3nena (TeMbl)
Kypca (4ucJio 4acoB

OcHoBHOe coJepxaHue

OcHoBHBIE BU/IBI 1eATEeJILHOCTH
o0y4yarImuxcst

0P

Ipocreiime
reoMeTpu4yeckme (pUrypbl u
uX cBoiicTBa. U3mepenue
reoMeTpHM4ecK1X BeJHYHH

(14 q)

IIpocreiimue
reoMeTpHuYecKue
OOBEKTHI: TOUKH,
OopsiMble, JIy4Yd U
YTJIbl, MHOTOYTOJILHUK,
JoMaHas.

CMmexHbIE U
BEPTHUKAJIbHBIC YTJIbI.
Pabora ¢ mpocreiimumu
qyepTeKaMHu.
N3mMmepeHune JInHENHBIX
M YTJIOBBIX BEJIWYUH,
BBIUHMCJICHUE OTPE3KOB
M yTJIOB.

ITepumeTp n nnomaib
¢uryp, cocTaBIECHHBIX

®opMyJIHPOBATH OCHOBHBIE
MOHATHUSI U ONpPEIEIICHUS.
Pacno3naBarb U3yueHHbIE
reoMeTpudeckue purypel,
OoIpenesiTh NX B3aUMHOE
pacroiioKeHue,

BBINOJHATH YEPTEXK 10
YCJIOBHIO 3aJa4H.

IIpoBoauTk npocreimue
MOCTPOEHMUS C IIOMOIIBIO
LUAPKYJIS U JIMHEWKH.
N3MepATH NTUHEHHBIE U YITIOBBIE
BEJIMYUHBI TEOMETPUUECKUX U
NPAKTUYECKUX OOBEKTOB.
OmnpenensiTe «Ha rja3»
pa3Mepbl peajibHbIX 00BEKTOB,

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

https://resh.edu.ru/
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N3 NIpAMOYTOJIBHHUKOB

NMPOBOANTHL I'PyOyIO0 OLCHKY HX
pa3MepoB.

Pemartns 3agauu Ha
BBIYHCJIEHHE JIJINH OTPE3KOB U
BEJIMUMH YIJIOB.

PemiaTnb 3a1a4un Ha B3aUMHOE
pacrioyoxeHue
reoMeTpudeckux Guryp.
IMpoBoauTh KIaccuPUKAIUIO
YTJIOB, BBIYUCJISATH JIMHEHHBIE U
YIJI0BbIE€ BEJIMYMHBI,
NMPOBOANTHL HEOOXOAUMBIE
JIoKa3aTeJIbHbIE PACCYKICHHUS.

3HAKOMHUTBCHA C HCTOPHUEH
Pa3sBUTUA TCOMETPUU

Tpeyroabanku(22 )

IlonsaTHe 0 paBHBIX
TpPEeyroJabHUKAX U
HEepBUYHBIE
OpeaCTaBICHUS O
paBHBIX
(KOHTpY?HTHBIX)

Pacnmo3sHaBarh napsl paBHBIX
TPEYTOJIbHUKOB Ha TOTOBBIX
gepTekax (C yKazaHueM
MPU3HAKOB).

BeIiBOAMTE ciiencTBUA
(paBeHCTB COOTBETCTBYIOIINX

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

https://resh.edu.ru/
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¢durypax. Tpu npusHaka
paBeHCTBa
TPEYTOJIBHUKOB.
ITpusHnaku paBeHCTBa
OPSIMOYTOJIbHBIX
TPEYTOJIBHUKOB.
CBOHICTBO MeIHaHbI
OPSIMOYTOJIBHOTO
TpEyToJbHUKA.
PaBHOOepeHHbBIC U
PaBHOCTOPOHHHE
TPEYTOJIbHHUKHU.
Ilpusznaku u cBoiicTBa
paBHOOSIPEHHOTO
TpEyTOJbHUKA.
IIpoTtuB OomnbIieit
CTOPOHBI TPEYTOJILHUKA
JIC)KUT OOJIBIITUN YTOJI.
IIpocreiimue
HEepaBeHCTBa B
re€OMETPHUH.
HepasencTBo

3JIEMEHTOB) 13 PABCHCTB
TPEYTOJIbHUKOB.
DopMyJIHPOBATH OIPEIEIECHUS:
OCTPOYTOJBHOTIO,
TYyHOYTOJIBHOTO,
OpsIMOYTOJILHOTO,
paBHOOCIPEHHOTO,
PaBHOCTOPOHHETO
TPEYTrOJIbHUKOB; OMCCEKTPHUCHI,
BBICOTBI, ME€IHaHBI
TPEYroJbHHUKA; CEPEAUHHOIO
MEPIeHINKYIsIpa OTpe3Ka;
IlepumeTpa TpeyrojbHHUKA.
®opMyJaUPOBATH CBOMCTBA U
MpU3HAKH paBHOOEIPEHHOTO
TPEYTroJIbHUKA.

CTtpouTts yepTexu, pemaThb
3aJa4M C ITOMOIIBIO HAXOXKIESHUS
PaBHBIX TPEYTOJIbHUKOB.
IIpuMeHsATH ODpU3HAKU
paBeHCTBa IMPSIMOYTOJIBHBIX
TPEYTOJIbHUKOB B 3aJa4dax.




TPpCYroJibHHUKaA. Hcnoab30BaTh HI/I(l)pOBI)Ie

HepasencTBo 10MaHOM. pecypcesl ISl MCCJIeA0BAHUS
IIpssmoyronbHbIi CBOMCTB M3y4daeMbIX (UTYD.
TPEYroJbHUK C YIJIOM B

30° 3HAKOMUTBHCS ¢ HCTOPUeE

: pa3BUTHUS TECOMETPUH
IlepBble mOHATHSA O
JIOKa3aTelIhbCTBaxX B

reoMeTpuu




HazBanue pa3aesa (TemMbl)
Kypca (4HCJI0 YaCOB)

OcHoBHOe cojiep:kaHue

OcCHOBHBIE BUbI
JesITeJIbHOCTU 00y4aK0IIUXCS

20P

IlapaJiesbHbIe IPAMbIE,
cyMMa yIJIOB TPeyroJibHHKa
(14 )

ITapasiesnbHbIe TIpsIMbIE,
ux cBoMcTBa, [IsTHIN
noctynaTt EBknunaa.
Hakpecrt nexaiue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUEC YTIJIbI
(o6pa3zoBaHHBIC TIPU
nepecedyeHun
napajajacjIbHBIX IIPAMBIX
CeKyIIei).

ITpu3Hak napauieabHOCTH
MpPsSIMBIX YE€PE3 PABEHCTBO
pacCTOSAHUN OT TOYEK
OJHOM IIPSIMOIL 10 BTOPOH
OpsIMOU.

CyMMa yTJI0B
TpEeyrojJbHUKA U

PDopMyJIMPOBATH NOHSITHE
mapauieIbHBIX MPSIMBIX, HAXOAUTh
MPaKTHYSCKUE TPUMEPHI.

H3yuaTh CBOMCTBa yIOB,
00pa30BaHHBIX PU MIEPECECUCHUN

[MapaJICIbHBIX IIPSMBbIX CEKYIIEH.

IIpoBOAUTH 10KA3aTEJIbCTBA
napajjIeJIbHOCTH IBYX MPSIMBIX C
[MOMOIIBIO YIJIOB, 0Opa30BaHHBIX
[IpU TIEPECEYSHUN PTHUX MPSIMBIX
TpeThed NpsIMOU. BbIYHCIAATH
CYyMMY YTJIOB TPEYTOJbHUKA U
MHOT'OYTOJILHUKA.

HaxoauTh 4MCI0OBbIE U
OyKBEHHBIEC 3HAUECHUSI YTIIOB B
reOMETPUYECKHX 3ajladax C




MHOTOYTOJIbHHKA.
Buemnue yribl
TpEyTroJIbHUKA

HCIIOJIb30BAaHUEM TEOPEM O CyMMe
YTJIOB TPEYTOJIbHUKA U
MHOTOYTOJbHUKA.

3HAKOMUTBCS ¢ UCTOpUEN

Pa3sBUTHUA TCOMCTPUU




OKpyXKHOCTb M KpPYT.
I'eomerpuueckue
NOCTPOEeHUs!

(14 q)

OKpYy’KHOCTb, XOPJBI U
AUaMEeTpPhl, UX CBOHUCTBA.
KacarenpHnas x
OKPY>KHOCTH.
OKpy>XHOCTb, BOHUCAaHHAS
B yroJ. Ilonsarue o I'MT,
NpUMEHEeHHE B 3ajlauax.
Buccekrpuca u
CepeaAUuHHBIN
NEePIIEHAUKYJISIP KaK
reoMeTpHUIecKHue MecTa
TOYEK.

OKpy>XHOCTb, ONTUCaHHAasI
OKOJIO TPEYTOJIbHUKA.
Brnucannas B
TPEYTOJIbHUK
OKPY>KHOCTb.
ITpocreiimue 3agaun Ha
IIOCTPOCHUE

Dopmy.IMPOBATH
onpejeaeHus: OKPYKHOCTH,
XOpAbl, JUaMeTpa U
KacaTeIbHOU K OKPYKHOCTH.
HN3yuaTh ux cBOMCTBa,
MIPU3HAKH, CTPOUTH YECPTEKH.
HUccaenoBaThb, B TOM YHCIIC
HCIO0JIb3Ys HU(pPOBHIE
pecypcebl: OKPYKHOCTb,
BIIMCAHHYIO B YT'OJ; LEHTP
OKPYXHOCTH, BIIMCAHHOUN B
YTOJI; pABEHCTBO OTPE3KOB
KacaTebHbIX.
HUcnoan3zoBarb metong 'MT
1151 10Ka3aTeJIbCTBA TEOPEM O
repeceueHnn OUCCEKTPUC
YTJIOB TPEYTOJIbHUKA U
CepeaUHHBIX
MEePUCHINKYIISIPOB K
CTOpPOHAaM TPEYTrOJbHUKA C
nmomoinso I'MT.




OByajgeBaTh NOHATHAMHU
BOUCAHHOW U ONUCAaHHOU
OKpPY>XHOCTEH
TpEeyrojbHUKA, HAXOIUThH
LEHTPBI 3TUX OKPYKHOCTEM.
Pemiats OCHOBHBIC 3a1a4U
HAa NMOCTPOEeHHe: yria,
paBHOTO JJaHHOMY;
CEpEIMHHOI O
NepIrIeHANKYJIsIpa JaHHOTO
OTpEe3Ka; NPsIMOH,
OpOXOJISIIeH Yyepe3 JaHHYIO
TOYKY WU NEPIEHIAUKYJISPHON
JNaHHOU MPSIMOU;
OHWCCEKTPHUCHI JaHHOTO
yTJa; TPEYrOJbHUKOB I10
Pa3JIMYIHBIM 3JICMCHTAaM.
3HAKOMHUTBCSA C HCTOPHUEH
Pa3sBUTHUA TCOMETPHUU




IMoBTOpEeHUE, 0000IEHTE
3HAHUI

(49

IToBTOpPEHUE N
0000111eHIE OCHOBHBIX
TMTOHATHHU U MCTOJIOB
Kypca 7 kiacca

PemiaTn 3aj1aum Ha
NOBTOpPEHHUE,
WUTIOCTPUPYIOLIUE CBS3HU
MEXAY pa3IudHbIMU
JacTsIMHU Kypca




8 KIJIACC

Ha3Banue pa3aena (Tembl)
Kypca (44cJI0 YacoB)

OcHoBHOe cojiep:KkaHue

OcHOBHBIE BU/bI
AeSITeJIbHOCTH 00yYAKOIHUXCS

20P

Yerpipéxyroabuuku (12 1)

ITapannenorpamm, ero
IIPU3HAKU U CBOMCTBA.
YHacTtHble ciiydyan
napajieaorpaMMoB
(IpsAMOYTOJIBHUK,
poMO, KBaapar), ux
OPU3HAKU U CBOMCTBA.
Tpaneuwnsi. PaBHoGoKast
U [IPAMOYTOJIbHAasA
Tpaneuuu.

Y 1BOCHHUE MEIUaHBbI.
IlenTpanbHas
CUMMETPUS

HN300pakaTh 1 HAXOAUTH Ha
yeprekax 4eThIPEXYTOJIbHUKHU
Pa3HBIX BUJOB U UX DJIEMEHTHI.
DopMyJIMPOBATH ONPeIeTeHUsI:
napajiejorpamMmma,
MPsIMOYTOJIBHUKA, poMOa,
KBaJ[paTa, Tpamneluu, paBHOOOKO
Tpaneunu, IpsMOyrojJbHON
Tparenuu. Jloka3zpiBaTh

HUCII0JIb30BATH IIPU PCIICHUU 3a1av

MPU3HAKU U CBOUCTBA:
Hnapajuiesorpamma,
MpsIMOYTOJILHUKA, poMOa,

KBaJipaTa, Tpalelnu, paBHOOOKOMH

Tpanenuu, NpssMoOyrojbHON
Tpamneunu.

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

https://resh.edu.ru/



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

IIpMeHATHL MeTOX yABOEHHUS
MEJIMaHbl TPEYTOoJIbHUKA.
HUcnoab3oBath HUPpPOBHIC
pecCypchl ISl UCCIEI0BAHUS
CBOMCTB M3y4aeMbIX puryp.
3HAKOMUTBHCH C UCTOPHE
Pa3sBUTHUA TCOMETPUU




Teopema ®Dajeca u TeopeMa
0 MPOMOPIHUOHATBHBIX
0Tpe3Kax, NoJ00HbIe
TpeyroJbHuKku(15 u)

Teopema daseca u
TeopeMa o
MPONOPLHHOHAIIBHBIX
OTpe3Kax.

CpenHsist TUHUS
TPEyTroOJIbHUKA.
Tpanenus, e€ cpeaHsst
JIUHUSL.
IIponopruonanbHbIe
OTpEe3KHU, MOCTPOCHUE
4eTBEPTOTO
MPONOPIHUOHAIIBHOTO
OTpe3Ka.

CBolicTBa LIEHTpPa Macc B
TpEeyTroOJbHUKE.
[MToymoGHEBIC
TpeyrojabHUKHU. Tpu
NpU3HaKa Moaoous
TPEyrOJIbHUKOB.
IIpakTuueckoe

IIpoBoauThL MOCTPOEHUS C
NOMOIIBIO LIUPKYJIS U JIMHEUKHU C
HUcnonb3oBaHue TeopeMmbl Daieca
U TEOPEMBI O MPOIIOPLIUOHATIBHBIX
OTpE3Kax, CTPOUTH YETBEPTHINA
NPONOPLUUOHAIBLHBIA OTPE30K.
IIpoBoauTL A0KA3aTEJBCTBO TOIO,
4TO MC€AWAaHbI TPCYT'OJIbHHUKA
NEPECEKAIOTCS B OJIHOM TOYKE, U
HAXOJUThb CBSI3b C IEHTPOM MAacCc,
HAXOJAUThb OTHOLIEHUE, B KOTOPOM
MEeJIMaHbl AEISITCSI TOUKOU UX
EPECEUYECHMUSI.

Haxoauth nogoOHBIE
TPCYTIOJIbHUKKU Ha I'OTOBBIX
yepTrekax C yKazaHUueM
COOTBETCTBYIOIIUX IPU3HAKOB
oJ100us.

PemaTs 3a1auu Ha TOI00HBIE
TPEYTOJIbHUKU C TOMOIIBIO




IIPUMCHCHUC

CaMOCTOSATEIIFHOTO TIOCTPOCHUS
yepTeKeld U HaxOXKJASHUs
MOJIOOHBIX TPEYTOJIHHUKOB.
IIpoBoauTh H0Ka3aTEJbLCTBA C
HCITOJIb30BaHUEM TIPU3HAKOB

o100 HSI.

Jloka3pIBaTh TpHU NpU3HAKA
0JI00US TPEYTOJIFHUKOB.
IIpuMeHsITHL TOJTYYCHHBIC 3HAHUS
I[IPpU PELICHUN I'€OMETPUUECKUX U
OpaKTUIECKUX 3aad.
3HAKOMHUTBCHA C HCTOPHUEH
Pa3sBUTUA TCOMETPUU




ITInomans. Haxokaenune ITousarue 00 oO1EeH OBJ1a1eBATHh NEPBUYHBIMH

JI0LIAeil TPEYroJAbHUKOB |T€OPUU ILIOLIAIH. NpeAcTaBJIeHUIMH 00 001Iei

H MHOIOYIOJbHBIX uryp. (@opMmyIibl Juist IUIOIIAAM [TEOPUH ILIOWALU (MEpPHI),

Inomanu nono6HbIX GUryp |[TPECyroJibHHUKA, ¢popmyaupoBaTh cBOlCTBA

(14 ) napasuieorpaMmma. TUTOIIA/IA, BBISICHATD WX HATJISTHBIN
OTHOIIIEHUE TUIONIaAeu |CMBICII.
TPEYTOJIBbHUKOB C BeiBoAMTH GOpMYITBI MIIOMIATH
0OITIM OCHOBaAHHEM rapasienorpaMma, TpeyroabHUKa,

HITH OOIIICH BBICOTOM. |Tpameuuu u3 (opMyJibl
Breruncnenue mmomaney [PIOHIaAN HPsAMOYTOJIbHHUKA
CIIOKHBIX (PUTYDp Uyepe3 (kBazpara).

pa3ObueHue Ha YacTU U1 |BBIBOAUTH (OPMYIIBI IUIOMIA N

JIOCTPOCHHE. BBITYKJIOTO YeThIPEXYTOIbHUKA
[Mnomanu ¢puryp Ha yepe3 JUaroHaIu U yroia MEeXIy
KJIeT4aToi Oymare. HuMu. HaxoauTs 1oromaam
[Mmomanm mogoOHBIX (puryp, n300pakxEHHBIX Ha
¢uryp. Beraucienne KJIeT4aToi Oymare,

momanaei. 3agadu ¢ HCI0JIB30BaTh pa3OHeHHue Ha
MPaKTHYSCKUM YaCTH U JIOCTPOEHHUE.

conepxxanueM. Pemenne (Pa30oupars nmpumepsl
3a/1a4 C IOMOILBIO WCIIOJIb30BAHUS BCTIOMOTATEIIBbHOM




MeToa
BCIIOMOTaTEeIbHOU
IO TN

TUIOIIAU sl PEIICHUS
TC€OMETPUUCCKUX 3a7ad.
HaxoauThb miIomaam moa00HbIX
¢uryp. BeraucasaTs niomagu
pa3IUYHBIX MHOTOYTOJBHBIX
¢uryp.

PemraTp 3agaum Ha TUIOIIATIL C
OPAKTUUECKUM COACPIKAaHUEM

Teopema IIndaropan
HA4aJIa TPUTOHOMETPHHU

(10 g)

Teopema ITudaropa, e€
JI0Ka3aTeIbCTBO U
npumenenune. OOpaTHas
teopema IIudaropa.

OmnpeneneHue
TPUTOHOMETPHUUECCKUX
(dbyHKIMI OCTPOTO yria,
TPUTOHOMETPHUUECCKUE
COOTHOIIICHUS B
MPSIMOYTOJIBHOM
TpEyrojabHHKE.
OcHOBHOE
TPUTOHOMETPHUECKOE

Joxa3siBaTh Teopemy [ludaropa,
HCIO0JIb30BATh

e€ B MPaKTUYCCKUX BBIYHCIICHUSAX.
DopMyIMPOBATH OIPEJICIICHUS
TPUTOHOMETPHYECKHUX (PYHKITUI
OCTpOTrO yrIJia, MPOBEPATH UX
KOPPEKTHOCTb.

BBIBOAUTH TPUTOHOMETPHYECKHE
COOTHOIICHHS B IPSMOYTOJIIBHOM
TPEYTOJIbHUKE.

HccnenoBaTb COOTHOLICHUS
MEXIy CTOPOHAMH B
NIPSIMOYTOJIbHBIX TPEYIOJIBHUKAX C




TOXIECTBO.
COOTHOIIIEHUST MEXKITY
CTOpOHAMH B
NPSIMOYTOJIBHBIX

TPCYroJibHUKax C yrilamMuy

B 45° u 45°; 30° u 60°

yritamu B 45° u 45°; 30° u 60°.
Hcnoab3oBaTth GOpMyIIbI
MIPUBEACHUSI U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECCTBO
JUTST HAXOKICHUS COOTHOIICHU N
MEXKy TPUTOHOMETPUIECKUMH
(pyHKUIHSIMH pa3ITUIHBIX OCTPBIX
YTJIOB.

IIpuMeHATH MTOTyYSHHBIC
3HAHUSI Y1 YMCHUSI NPU PEIICHUHN
MMPaKTHYSCKUX 3aJ1a4.

3HAKOMHUTHCA C HCTOPUEH
pa3BUTHS TEOMETPUH

Yriabl B OKPY:KHOCTH.
Brnucannble

H ONMHCAHHbIE
4eThIPeXyroJbHUKHU.
KacareanHble

K OKPY>KHOCTH.
Kacanne oxpyskHoCTeH

(13 u)

Brnucannbeie u
HSHTPAIbHbBIC YTIIbI,
YTOJI MEXKITY

KacaTeJbHOU U XOPpI0u.

Yriael MeXIay XopaaMu
U CeKyITUMH.
Brucanubie u

OIVCaHHbIE YEThIPEX-

DopMyIHPOBATH OCHOBHBIC
OIIpEeIeIICHHUs], CBSI3aHHBIC C
yriiamu B Kpyre (BIHCaHHBIH
yroJ, IeH-

TpaJIbHBIA yTrou).

HaxoauTh BIHCaHHBIC YIIIBI,
OIMpAIOIINECs Ha OOHY YTy,
BBIYHUCJISITH YIJIbI C TIOMOIIIBIO




YTOJIBbHUKHU, UX
OpU3HAKU U CBOMCTBA.
IlpumeneHue 3Tux
CBOWCTB

OpU pEUICHUU
reoOMETPUUYECCKUX
3ajad4.

B3anmnuoe
pacnojoKeHnue

okpyxHocTel. Kacanue
OKpYKHOCTEU

TEOPEMEI O

BIIMCAHHBIX YTJaX, TEOPEMBI O
BIIICAHHOM YETBIPEXYTOJILHUKE,
TEOPEMBI O LIEHTPAJIBHOM YTJIE.
HccaenoBarb, B TOM YHCIE C
MOMOIIBIO TTH(PPOBBIX
pecypcoB, BIIMCAHHBIE U
ONMCaHHbIEC YETHIPEX-
YTOJIbHUKH, BBIBOJAUTH HX
CBOMCTBA U MPU3HAKU.

HcnoJb30BaTh dTH CBONMCTBA U
OpPU3HAKYU IPU PEIISHUU 3a]1a4

[HoBTOpeHue, 0000mIeHUE
3HAHM

(4 w)

IToBTOpEHUE OCHOBHBIX
IIOHSITUN U METOIOB
KypcoB 7 U 8 KJIaCCOB,
000011IeHr e 3HAHU

PemaTh 3aja4um Ha IOBTOPEHME,
WJUIFOCTPUPYILHE CBSI3HU MEXKIY
pPa3JIUYHBbIMU HaCTSIMHU Kypca




9 KIJIACC

Ha3Banue pa3aena (Tembl)
Kypca (44cJI0 4acoB)

OcHoBHoOe cofiep:kaHne

OcHoOBHBIE BH/IbI 1eSIT€IbHOCTH
o0yyarmuxcst

20P

Tpuronomerpus.
TeopemMbl KOCHHYCOB H
CHHYCOB.

Pemenue TpeyroJibHUKOB

(16 1)

Onpenenenue
TPUTOHOMETPHUUECKHX
¢byukmuii yrimos ot 0°
o 180°.

Kocunyc u cunyc
NPsSIMOTO U TYIOIr'O
yria. Teopema
KOCHUHYCOB.
(O0o006IIEHHAs)
TEopeMa CUHYCOB (C
panu-

YCOM OITMCaHHOM
OKpy>kHOCTH). Ha-
XOXKJACHUE JUTUH
CTOPOH U BEIUYNH

YIJIOB TPEYT'OJIbHUKOB.

@opMyJIMPOBATL  ONpeleeHUs!
TPUTOHOMETPHUYCCKUX (PYHKIUH
TYHOBIX M HPSIMBIX YTJIOB.
BbiBOANTH TCOpEMY KOCHHYCOB U
TEOpPEMY CUHYCOB

(c panycoMm onMCaHHOU
OKPY>KHOCTH).

Pemiaths TpeyrojbHUKU.
Pemars mnpakTuyeckue 3ajaqu,
CBOJSIINECS K Ha-

XOXXJEHHUIO PA3JIMUHBIX SJIEMEHTOB
TpEyTroJIbHHUKA

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

https://resh.edu.ru/
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dopmyna nyoagu
TpEeyroJibHUKa
qepes3 OBE€ CTOPOHBI U
YTOJI MEXIY

Humu. Popmyna
IoIaaAu
4eThIPEXYTOJIBHUKA
yepes ero JuaroHajiu
U YyTOJI MEXAY HUMU.
IIpakTuueckoe
MpUMEHEHNE
JIOKa3aHHBIX TEOPEM

IIpeoGpa3zoBanue
noxoous. Merpuyeckue
COOTHOILIEHHS

B OKPY:KHOCTH

(10 g)

ITonsiTe O
npeoOpa3oBaHUU T10]I0-
ous.
CoOOTBETCTBEHHBIE
3JIEMEHTHI MOJO0OHBIX
buryp.

Teopema o
MPOU3BEICHUH

OcBanBarb NOHATHE
npeoOpa3oBanus moa00us.
HUccaexoBaTh OTHOIICHUE
JIMHEHWHBIX DIIEMEHTOB

¢uryp npu nnpeobpazoBanuu
nonoousi. Haxoaurts

npuMepsl MOoA00MsT B OKPY KaroIIen
JNE€UCTBUTEIIbHOCTH.




OTPE3KOB
XOp/I, TeopemMa o
MIPOU3BEJICHUN
OTPE3KOB CEKYIIUX,
TeopeMa O KBajpare

BbIBOAUTH METPUUYECKUEC
COOTHOIIIEHUST MEXKIY OT-
pe3KaMu XOp, CEKyIIUX U
KacaTeNbHBIX C HCIIOJL30BaHHEM
BITMCAHHBIX YIJIOB U MOJOOHBIX

KacaTeJIbHOMU. TPEYTrOJIbHUKOB.
I[Ipumenenue B Pematb reomerpuueckue 3ajgadu u
peleHuu 3a7la4M U3 peaIbHOM KU3HU C
T€OMETPHUUECKHX HUCHOJIb30BAaHUEM MTOJOOHBIX
3axa4 TPEYTOJILHUKOB

Bekrtopsbi(12 4) Onpenenenue HNcnosib30BaTh BEKTOPHI KAk

BEKTOPOB, CJIIOKCHHUEC U
Pa3HoOCTb BEKTOPOB,

YMHOXKEHHUE BEKTOpa
Ha YUCJIO.

DUNIEeCKUN U
T€OMETPUYECCKHUI
CMBICJI BEKTOPOB.
Paznoxxenue BekTOpa
o IByM
HEKOJUTHHEAPHBIM

HallpaBJICHHbIE OTPE3KHU, HCCJIeI0BATh
reoMeTpuyecKkuil (mepemenieHne) u

(puznuecknii (cuna) CMBICITBI

BEKTOPOB.

3HaTh onpeaesieHusi CyMMBI U
pPa3HOCTH BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YUCJI0, HCCJIeJ0BATh
reoMeTpUYecKuil U (GU3NIECKUun
CMBICJIBI OTHUX ONEepanui.

Pemiath reomerpuyeckre 3agadul C




BEKTOpaM.

Koopaunatsl BekTOpa.

CxansipHoe
OpPOU3BEACHUEC
BEKTOPOB, €0
OpUMEHEHUE IS
HaXO0XKXIACHUA OJIUH U
YTJIOB.

Pemenue 3agau c
TTOMOIIIBFO BEKTOPOB.
ITpumenenue
BEKTOPOB ISt
pemeHus 3agaq
KHHEMAaTHUKHU U
MEXAaHUKHU

HUCHOJIb30BAHUEM BEKTOPOB.
PackiaaapiBaTh BEKTOpP MO ABYM
HEKOJUTUHEAPHBIM BEKTOPaM.
Hcnoan3oBaTh CKaJISIPHOE
MPOU3BEJCHUE BEKTOPOB, BHIBOAUTH
€ro OCHOBHBIC CBOMCTBA.
BpruuciasaTs cymMMy, pa3HOCTb U
CKaJISIpHOE MPOU3BEJICHUE BEKTOPOB
B KOOpJAWHATAaX.

IIpuMeHsATH CKaIApPHOE
IPOU3BEAEHUE I HAXOXKICHUS
JUTH U YTIIOB




JlexapToBbI KOOPAMHATHI
Ha miockoctH (9 u)

JlekapToBBl KOOpPAUHATHI
TOYEK Ha MJIOCKOCTH.
YpaBHEHHE MPSIMOM.
YrnoBoit ko3¢pPUITHEHT,
TaHI'€HC yTJia HaKJIOHaA,
napajieabHbIe U
NepOeHAUKYISIPHBIC
npsiMbI€.

YpaBHEHHUE OKPYIKHOCTH.
Haxoxxnenue koopauHat
TOYEK IepeceyUeHUs!
OKPY>XHOCTH U NIPSIMOU.
Metoa KOOpAMHAT IIPU
PELICHUH FeOMETPUUYECKUX
3ajad4.

Hcnone3oBaHnue merona
KOOpAUHAT B
OPAKTUUYECKUX 3a/adyax

OcBanBaTh NOHSITHE MPSIMOYTOJIbHOU
CUCTEMBI KOOPAUHAT, 1EKapTOBBIX
KOOpAWHAT TOYKH.

BbIBOAUTH ypaBHEHUE NPSIMOU U
OKPY’KHOCTH. BbI1€JISITH TTOJHBII
KBaJlpaT ISl HAXO0XK/JIEHUS LIEHTpa U
paanyca OKpy»KHOCTH IO €€
YPaBHEHUIO.

PemaTth 3a1aum Ha HaXOX/IEHHUE
TOYECK MEPECEUCHUS NPSIMBIX U
OKpY’KHOCTEH C ITIOMOIIbI0 METOJ1a
KOOp/IMHAT.

Hcnoans30BaTh CBOWCTBA YIJIOBOTO
ko3 (punmenTa npsamMon npu
pEeIIeHNH 3a7ad, ISl OTIpeAeTIeHUs
PAaCIOJIOKEHUS HPSAMOI.
IIpumeHATHh KOOPAUHATHI IPU
pELIEHUH TEOMETPUUYECKUX U
NpaKTUYECKUX 3a7ad, JJIs
OCTPOECHUSI MaTeMaTHUYECKHX




MoJieneil peanbHbIX 3a7a4 («KMEToJ
KOOpAUHAT»).

ITonb30BaTHCA JJI TOCTPOCHUS U
Hccaen0BaHuN MUPPOBBIMU
pecypcaMu.

3HAKOMUTBHCS C HCTOPUE pa3BUTHUS
reoMeTpun




Ha3Banue pa3aena (Tembl)
Kypca (44cJI0 4acoB)

OcHoBHOe cojiep;kaHue

OcHoOBHBIE BU/IBI 1eSITeTbHOCTH
o0y4yarmuxcst

20P

IIpaBuibHbIC
MHOT0YT0J1IbHUKH.
JlJInHA OKPYXKHOCTH U
IUIOIAAb Kpyra.
Brruuciienue miomanei
(CRY)

IlpaBusnbHbIC
MHOTOYTOJIbHUKH,
BBIUYUCJICHUE UX
3J1€MeHTOB. Hucio
T 1 JJINHA
OKpY>kHOCTHU. JinHa
OYTd OKPY>KHOCTH.
Paguannas mepa
yria.

[Inomans kpyra u ero
3JIEMEHTOB

(cexTopa v cermeHTa).

Brraucienue
miomaaei guryp,
BKJIIOYAIOIUX
AIIEMEHTHI KpyTa

DopMyJHMPOBATH OIIPEIACICHUE
MPaBUIBHBIX MHOTOYTOJILHUKOB,
HAXO/UTh UX DJICMEHTHI.
IMonb30BaTHCA TOHSTHEM JIUTUHBI
OKpPY>KHOCTH,

BBEAEHHBIM C TIOMOIIBIO TPaBUIIBHBIX
MHOTOYTOJIbHUKOB, OMPeaesTh
4UCJO T, JUIMHY AYTH U paguaHHYIO
Mepy yria.

IIpoBoauTh nepexoa OT paguaHHOMN
MEpHI yTiia K

rpaJlyCHO 1 Ha00OPOT.

OnpenenasiTe oAb Kpyra.
BeiBoauts dopmyasl (B rpaaycHON U
paJinaHHOM

Mepe) JUI JUTUH AYT, MJIomanei
CEKTOPOB U CEIrMEHTOB.

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

https://resh.edu.ru/
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Boeruucasars miiomaau Guryp,
BKJIFOUAIOUINX 3JIEMEHTHI
OKpY’>KHOCTHU (KpyTa).
Haxoaurh 1iomniaay B 3aadax
peanbHOMN KU3HU




I[Bl/l)l(eﬂl/lﬂ IJIOCKOCTH
64)

IlousTHe O ABUXEHUU
IJIOCKOCTH.
ITapasnnenbHblit
MepeHoc, MOBOPOT U
cummMmetpusi. Ocu u
EHTPBI CUMMETPHUU.
Ilpocreiimue
OPUMEHEHUS B
pelieHnu 3a1a4

Pa3zoupaTs npumMepsl,
WLTIOCTPUPYIOLINUE TTOHSITHUS
JIBMDKEHUSI, LIEHTPOB U OCeU
CUMMETPUH.

DopMyJIMPOBATH OTIPEACIICHUS
MapajjiebHOro MepeHoca, MoBopoTa U
0CeBOM cUMMETpUU. BBIBOAUTH UX
CBOICTBA, HAXOAUTH HEIIOIBI)KHBIE
TOYKHU.

Haxoaurthb 11EHTPBl U OCU CUMMETPHUM
npoctermux guryp.

IlpumeHsATH TapasieIbHBIN IEPEHOC
W CHMMETPHUIO IPU PEIICHUN
reoMeTpHUYecKuX 3ajay (pa3ouparh
OpUMEPHI).

Hcnoab3oBaTh AJIs1 TOCTPOCHUS U
vccienoBaHuil H(GPOBBIE PECypPChI

IloBTOpeHne, 06001ICHHE,
cHCTeMATH3AIMS 3HAHMIG’
(79)

IToBTOpEHUE OCHOBHBIX
IOHATUH U METOJIOB
KypcoB 7—9 Kiaccos,
0000111eHNE U
cucTeMaTHU3alus
3HaHui. [Ipocreiiue
reoOMETpHUYECKHE
(durypsl 1 UX CBOHCTBA.
HN3mepeHue
TeOMETPHUUECKHX
BEJIMYMH.
TpeyroapHukH.
[TapanmensHble U
MEePIIeHANKY IS PHBIC
psIMBIE.
OKpy>XHOCTb U KpPYT.
I'eomerpuueckue
NOCTPOEHUSI. YTJbl B
OKPY>KHOCTH.
Bnucanuslie u
ONHCaHHbIE
OKPY>KHOCTH
MHOTI'OYTOJIbHUKOB.

IIpsimast U OKPpY’KHOCTb.
YeThIpEXYTrONbHUKH.
Brniucanusie u
ONIMCaHHbBIE
Y9eThIPEXYTOJIbHUKH.
Teopewma ITugdaropa u
HaYajia TPUTOHOMETPHH.
Penienne oonmx
TPEYTrOJIbHHUKOB.
IIpaBunbHBIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanms
JIOCKOCTH. J|BH)KEeHUs.
[Tonobue. Cummerpusi.
Ilnomans. Beruucienue
iomanei. Ilnomanu
MoAO0OHBIX PUTYD.

OnepupoBath NOHATHSMU: UTYPA,
TO4YKa, OpsAMas, yroi,
MHOTOYT'OJIbHUK, PABHOOCAPEHHBIN U
PaBHOCTOPOHHUU TPEYTrOJIbHUKH,
NPsIMOYTOJIBHBIN TPEYTOJIBHUK,
MeanaHa, OHcceKTpHca U BbICOTa
TPEYTrOJIbHUKA, ITapajIeJIOrPaMM,
poMO, TIpSIMOYTOJIBHUK, KBaJpar,
Tpamenusi; OKpYy>KHOCTb,
KacaTeJIbHasl; PaBE€HCTBO U I10J100ue
(puryp, TpeyroibHHUKOB,;
napaienbHOCTh U
HEPIEHANKYJISIPHOCTH MIPSIMBIX, YTOJI
MEX/Ly IPSIMBIMU, CUMMETPUS
OTHOCHUTENBHO TOYKH U NPSMOI;
JJINHA, pacCTOSTHUE, BEJINUMHA yIJIa,
mIomanb, IEPUMETDP.

Hcnouab3oBaTrh GOpMyJibl: NEpUMETpa
Y TUTOIIAU MHOTOYTOJIbHUKOB, JIWHBI
OKPY’KHOCTH M IUIOLIAIHN KPyra,
00BEMa MPSAMOYTOJILHOTO
rapa’siiesenuIesa.

OnepupoBarb NOHATHSIMM:
MPSIMOYTOJIbHAsI CUCTEMa KOOPIWHAT,
BEKTOpP; UCMOJIB30BATH 3TH NOHITHSI
JUIA TIPEACTABJICHUS TaHHBIX U
peleHus 3a1a4, B TOM YHCIIE U3
IpyTux yueOHbIX npenmeroB. Pemarth
3a/Ja4M Ha TOBTOPEHHE OCHOBHBIX
HOHATUN, NJUTIOCTPALIUIO CBS3EN
MEXIy pPa3IMIHBIMU YacTIMHU Kypca.
BpiOupaThb MeTO SIS peIIeHUs
3aJ1a4H.

Pemath 3aga4u U3 NOBCETHEBHOU
JKU3HHU




JlekapToBBbI
KOOPJIWHATHI Ha
TJIOCKOCTH.

BexkTops! Ha m1ockocTu




Pabouas nporpamma yue0HOro Kypca
«BeposATHOCTDH U CTATUCTHKA» /-9 KJIaCChI

1.esan u3yyeHusi y4eOHOTo Kypca

B coBpemeHHOM LIM(POBOM MUPE BEPOSITHOCTb U CTATUCTHKA TPUOOPETAIOT BCE OOJIBILYIO
3HAYUMOCTb, KaK C TOUKH 3pEHUS IPAKTUUECKUX MPUIIOKEHHUM, TaK U UX POJIM B 00pa30BaHuH,
HE00XO0AMMOM KakJIOMy 4esioBeKy. Bo3pacraer uncio npodeccuil, npu oBiageHUn KOTOPbIMU TpeOyeTcst
Xoporasi 6a30Basi HOArOTOBKA B 00JIACTH BEPOSTHOCTH U CTATUCTUKH, TaKast MOJTOTOBKA Ba)KHA IS
IIPOAOIKEHUs 00pa30BaHuUs U Il YCHEIHONW IPO(eCCHOHAIbHOM Kapbephl.

Kaxxp1ii 4enoBeK NOCTOSTHHO TPUHUMAET PELLIEHUSI HA OCHOBE UMEIOIUXCS Y HETO JaHHBIX. A JUIs
00OCHOBAHHOTI'O IPUHATHS PELICHUS B YCIOBUSIX HEJOCTaTKa WIIM U30bITKAa MH(POPMALIUU HEOOXOAUMO B TOM
YHCIIe XOPOUIO ChOPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

VIMeHHO TOATOMY OCTpO BCTana HEOOXO0IUMOCTh CPOPMHUPOBATH Y 00yHArOIMIUXCS (DYHKIIMOHATBHYIO
I'PaMOTHOCTb, BKJIFOUYAIOILYIO B c€0sl B KaUyeCTBE HEOThEMJIEMOI COCTaBIISIOIIEH YMEHHE BOCIIPUHUMATD U
KPUTHYECKH aHAIM3UPOBATh HH()OPMAIHIO, TPECTABICHHYIO B pa3IMYHBIX (hopMax, HOHUMATh
BEPOSATHOCTHBIN XapaKTep MHOTMX PEaJIbHBIX MPOLIECCOB U 3aBUCUMOCTEN, MPOU3BOIUTH IPOCTEHIIINE
BEPOATHOCTHBIE PaCYETHI. 3HAKOMCTBO C OCHOBHBIMU IPUHIMIIAMH cOOpa, aHaJIN3a U NPECTaBICHUS
JAHHBIX U3 Pa3IM4YHbIX chep KU3HU 00LIecTBA U FOCyJapCTBa MPHOOIIAET 00YyYAIOIIMXCS K OOIECTBEHHBIM
uHTepecaM. M3yueHne ocHOB KOMOMHATOPUKY pa3BUBAET HaBbIKKM OpraHU3aluu nepedopa u rnojacuéra
qucia BApUAHTOB, B TOM YHUCIIE, B IPUKIAJHBIX 33JjayaX. 3HAKOMCTBO ¢ OCHOBaMH T€OpPUH IpadoB cO31aET
MaTeMaTHYeCKuil GyHAaMeHT Ut HOpMUPOBAHHS KOMIIETEHIMH B 001acTH HHOOPMATHKH U IIUPPOBBIX
TexHosioruii. [IoMmuMo 3TOro, Npu U3y4eHnU CTATUCTUKU U BEPOSITHOCTU 00OTalllat0TCsl TPECTABICHHS
y4aluxcs 0 COBpEMEHHON KapTHHE MUpa U METO/1aX €ro UCCIel0BaHusl, POPMUPYETCS IOHUMAHUE POJIU
CTaTUCTUKH KaK UICTOUYHUKA COLIMATIBHO 3HAYMMOM HH(POPMALIUU U 3aKJI1aIbIBAIOTCS] OCHOBBI BEPOSITHOCTHOTO
MBIILIEHHUS.

B cooTBeTcTBHM C JAHHBIMHU LIETSIMH B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca «BeposTHOCTb U
CTaTUCTHKA» OCHOBHOM IIKOJIbI BBIIEJICHBI CIEYIOIINE COJIEPIKATENbHO-METOJUUECKIE TINHUU:
«[IpencraBneHne JaHHBIX U ONUCATEIbHAS CTATUCTHKAY; «BeposTHOCTBY; «DeMEHTbl KOMOUHATOPUKIY;
«BBenenue B Teoputo rpadoBy.

Conepxanne nuHuM «lIpencraBieHne JaHHBIX U ONMCATENbHASI CTATUCTHKAY CIYKUT OCHOBOW IS
(hopMHpOBaHUSI HABBIKOB padOThI ¢ MH(OPMAaLIUEN: OT YTEHHS U MHTEPIIPETalluy HH(POpMaLnHy,
NPEeJCTaBICHHO B Ta0nuIaX, Ha TuarpaMMax U rpadukax 1o c6opa, mpecTaBlIeHUs U aHaIu3a JaHHBIX C
HCIIOJIb30BaHNEM CTATHUCTUYECKUX XapaKTEPUCTHK CPEIHUX U pacceuBaHus. PaboTas ¢ JaHHBIMU,
o0yyJaroIuecs y4aTcsi CYHUTBIBAaTh U MHTEPIPETUPOBATH JTaHHBIE, BBIIBUTaTh, apIYMEHTUPOBATh U
KPUTUKOBATh MPOCTEUIIINE TUIIOTE3bI, Pa3MBILUIATh HaJ (paKTOpamMu, BbI3BIBAIOLUIMMHI U3MEHYUBOCTD, U
OLICHMBATh UX BIIMSHUE HA paCCMAaTPUBAEMBbIE BEIMYMHBI U IPOLIECCHI.

NHTYynTHBHOE NpPEICTABIEHUE O CIIy4YallHOW N3MEHYMBOCTH, UCCIIEIOBAHUE 3AKOHOMEPHOCTEN U
TEHJICHIINY CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM JUIsl U3yYEHUsI TEOPUH BEPOSTHOCTEN. bonbIioe 3HaYeHne
3/1€Ch UMEIOT MPAKTUYECKUE 3aJaHUS, B YACTHOCTHU OIBITHI C KJIIACCUYECKUMU BEPOSTHOCTHBIMHU MOJIEIISIMHU.

[ToHsITHE BEpOSITHOCTH BBOJUTCS KaK Mepa MpaBaonoAo0us ciiydaitHoro coobitTus. [lpu nzyuenun
Kypca o0yJaronecs 3HaKOMSTCS ¢ IPOCTEHIIMMHU METOIaMH BBIYHCIICHUS BEPOSITHOCTEN B CITydaiHbIX
AKCIIEPUMEHTAX C PABHOBO3MOKHBIMU AJIEMEHTAPHBIMU UCXO/1aMHU, BEPOSATHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh U peliaTh 0ojee cIoXKHbIE 3a/1aud. B Kypc BXOIAT HaYaIbHbIE TPEICTABICHHS O
CIIy4alHbIX BEJTMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTHKAX.

Taxke B paMKax 3TOT0 Kypca OCYILIECTBISETCS] 3HAKOMCTBO 00Y4aIOIIUXCSl C MHOXKECTBAMHU U
OCHOBHBIMHM OIIEpallisIMU HaJ MHO’KECTBAMHU, pACCMAaTPUBAIOTCS NPUMEPBI IPUMEHEHUS IS PEILICHUS
3aJlay, a TAK)Ke MCIOJIb30BaHUs B APYTUX MaTeMaTUYECKUX KypcaxX U y4eOHBIX NMpeaAMeTax.



2.MecTo y4eOHOr0 Kypca B y4eOHOM ILUIaHe

B 7—9 kiaccax usyyaercs kypc «BepoSITHOCTb U CTAaTHCTHUKA», B KOTOPBII BXOJAST Pa3/ieibl:
«[IpencraBneHue TaHHBIX U ONUCATEIbHAs CTATUCTUKA»; «BeposITHOCTDY; «DJ€MEHThl KOMOMHATOPUKNY;
«BBegnenue B Teopuio rpadoBy.

Ha usydenue y4eOHOro Kypca « BeposiTHOCTh U CTATUCTHKA) OTBOAUTCS:

B 7 knacce 1 y4eOHBbIif Yac B HelleNr0, Bcero 34 yueOHBIX Yaca;
B 8 kiacce 1 yueOHBIN yac B Heel0, Bcero 34 ydeOHBIX yaca;
B 9 kiacce 1 yueOHBIii yac B HeZleN0, Bcero 34 y4eOHBIX yaca.

3. Coaep:xkanue yuedoHoro kypca '"'BepositHocTb u cratucTuka" 7 — 9 kiacenl

[ knacc

[IpencraBieHre qaHHBIX B BUJIE TAOJIUII, TUarpaMM, TpaduKoB. 3aroIHeHUE TaOIHII, YTCHHE U
MIOCTPOCHUE AUArpaMM (CTOJIOMKOBBIX (CTOIOYATHIX) U KPYTOBbIX ). UTeHHe rpadMKOB peaibHBIX MTPOILIECCOB.
W3Bieuenne napopmanmuu U3 quarpamMm U TabJIUI, KCIIOIH30BAHUE U UHTEPIIPETALINS JTJAHHBIX.

OnucatenbHas CTaTUCTUKA: CpeHEe apruPMETHUECKOe, MeaHa, pa3Max, HauOoIbIIee U
HauMEHbBIIIee 3HAYCHUS Ha00pa YMCIIOBBIX JaHHBIX. [I[puMephl ciydaifHOM N3MEHUYHUBOCTH.

CrnyyaitHblil SKCIIEpUMEHT (OIBIT) U ciiydaiiHoe coObiTue. BeposTHOCTh U yacToTa. Pornb
MaJIOBEPOSTHBIX U MPAKTUICCKHU IOCTOBEPHBIX COOBITUI B IPHUPOIC U B 00IIecTBe. MOHETa U HrpaibHAs
KOCTh B TEOPHH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepmuHbL. Yncao pédep U cyMMapHast CTENICHb BEPIIIHH.
[IpencraBnenue o cBsa3HocTu rpada. Lenu u nukisl. [Tyt B rpadax. O6xox rpada (3iinepoB nyTh).
[IpencraBnenne 06 opueHTHpOBaHHOM Trpade. Pemenune 3a1a4 ¢ moMomusio rpados.

8 knacc

[IpencraBnenue NaHHBIX B BUJE TaOIMIL, TUarpaMM, rpaukoB. MHOXeECTBO, 2JIEMEHT MHOXKECTBA,
noJAMHOecTBO. Onepaiuu HaJl MHOKECTBaMU: 00beIMHEHNUE, TIepeceueHue, fonoaHeHne. CBolicTBa
olepaluil HaJy MHOXKECTBAMMU: IIEPEMECTUTEIBHOE, COYETATEIBHOE, PACIIPENETUTENBHOE, BKIIFOUEHUS.
Hcnonp3oBanne rpaguueckoro NpecTaBlIeHUss MHOXKECTB JUIsl ONIMCAHUS PEaIbHBIX IIPOLIECCOB U SIBICHUH,
IIPY pELICHNN 3a/ay.

N3mepenue paccenBanus JaHHbIX. J{McriepcHs ¥ CTaHAPTHOE OTKIOHEHHUE YHCIOBBIX HA0OPOB.

Jluarpamma pacceuBaHMsL.

DnemMeHTapHbIe COOBITHUS cllydaiiHOro onbiTa. Ciydalinble coObITHS. BeposTHOCTH cOOBITHIA. ONBITHI C
PaBHOBO3MOXKHBIMH 3JIeMEHTapHBIMU COOBITHAMU. CirydaiiHbli BEIOOpP. CBsI3b MEKAY MAJIOBEPOSTHBIMU U
MIPAKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IPUPOJIE, OOIIECTBE U HAYKeE.

JepeBo. CBolicTBa 1EPEBBEB: €INHCTBEHHOCTD IIyTH, CYILIECTBOBAHUE BUCAUYEN BEPIIMHBI, CBA3b
MEX/1y YUCJIOM BEpIIUH U ynciioM pEodep. [IpaBuio ymHoxenus. Pemenue 3anay ¢ momouisio rpagos.

[TpoTuBomnonoxHsle coObITHs. narpamma Ditnepa. O0beJMHEHNE U ITepeceueHre COOBITHIA.

HecosmectHblie coObiTus. DOpMyria c0KeHUsI BEPOATHOCTEH. Y clloBHAs BeposATHOCTD. [IpaBuiio
ymHoxeHus1. HezaBucumele coObiTHs. [IpeacraBienne skcriepuMeHTa B BUE JepeBa. Pemenue 3aqad Ha
HAXO0XJEHHUE BEPOATHOCTEMN C TOMOIIBIO IEPEBa CIIy4alHOrO SKCIIEPUMEHTA, Auarpamm Jiliepa.

9 knacc
[IpencraBienue JaHHBIX B BUAE TaOIUL, qUarpamMmm, rpaduKoB, HHTepIpeTanus JaHHbIX. UTenne u
MOCTpOeHHE TalIUIIL, TUarpaMmm, rpauKoB MO peasbHBIM JaHHBIM.
[TepecranoBku u axktopuan. Couetanus u unucio coueranuil. Tpeyronbpauk [lackans. Pemenue
3ajJ1a4 C UCIOJIb30BAHNEM KOMOMHATOPHKH.
['eomeTpuyeckas BepossTHOCTh. CiTydaiiHbIN BHIOOp TOUKH U3 (PUTYpPHI Ha MIIOCKOCTH, U3 OTPE3Ka 1
U3 IyTU OKPY>KHOCTH.



HcneiTanue. Ycnex u Heynaya. Cepust ucnibITaHui 10 niepBoro ycnexa. Cepus UCIIbITaHUN
bepuymu. BeposTHOCTH COOBITHIT B cepruM UCTIBITAHUN bepHysum.

CrnyuaiiHas BEIUYMHA U paclipeiesieHUE BEPOATHOCTEN. MaTeMaTnyeckoe 0°kMIaHUE U TUCIIEPCHS.
[IpuMepsl MaTEMAaTUYECKOIO 0KUIAHUS KAK TEOPETUYECKOTO CPEHEr0 3HAYEHUSI BEJTUYUHBI.

MatemaTHuecKkoe 0KUJaHUE U IUCIIEPCHs CIIy4aliHON BEIMYMHBI «YHMCIIO YCIEXOB B CEPUH

UCIbITaHUN bepHyim».

[TonsTHe 0 3ak0HE OonbLIMX Yncell. 3MepeHne BepoaTHOCTEH ¢ MOMOIbIo YyacToT. Posb u
3HAa4YECHHUE 3aKOHA OOJIBIINX YKCEIl B IPUPOJIE U OOIIEeCTBE.

4. TlnaHupyemble peAMeTHBIE Pe3yJIbTaThl 0CBOEHNs padoyeil MporpaMMbl
Kypca «BeposiTHOCTBH M cTaTHCTHKa» 7 — 9 KJ1acce

[ Kaacc
Hpe,[[MeTHBIe Ppe3yJIbTaTbl OCBOCHUS KypCa «BepOHTHOCTb H CTaATUCTHUKA» B 7 KJIaCCC XapaKTCPU3YHOTCA
CJICAYIOIIUMHA YMCHUAMMU.

v Yurars nHPOPMAIIHIO, IPEACTABIECHHYIO B Ta0JIMIIaX, HA JHArpaMMax; PeACTaBIsTh JaHHBIC B BUJIE
TabJIUILl, CTPOUTH JUArpamMMmbl (CTOIIOUKOBBIE (CTOIOUATHIC) M KPYTOBBIE) IO MacCHBaM 3HAYCHHIA.

v OnuchIBaTh U UHTEPIPETUPOBATH PEAIbHBIE YHUCIOBLIE JaHHbIE, IIPEICTABIECHHbIE B TAOIUIAX, HA
auarpammax, rpadukax.

4 Hcmons30BaTh AJI ONTMCAaHUA JAHHBIX CTATUCTUYCCKUC XaPAKTCPUCTUKIU: CPCIHEC apI/I(l)MeTI/I‘-ICCKOC,
MEaHuaHa, HauOOJIbIlIee ¥ HAUMEHbIIIEE 3HA4YCHHA, pa3Max.

v’ VIMeTb NpeCcTaBICHUE O CIyJaiHON M3MEHUNBOCTH HA IPUMEPAX IIeH, (PH3MUECKUX BEINUHH,
AHTPOIIOMETPUYECKHUX JTAHHBIX; UMETh IIPEJICTABICHUE O CTATUCTUYECKON YCTOWYNBOCTH

8 Knacc

Hpe,[[MeTHHe PE3YyJIbTAThl OCBOCHUSA KypCa «BepOHTHOCTB U CTaTHCTHKa» B 8 Kitacce XapPaAKTCPUIYIOTCS
CJICAYIOIIIUMH YMCHUAMMU.

v W3BnekaTh U peodpa3oBbIBaTh HHPOPMALIUIO, TPECTABICHHYIO B BU/I€ Ta0JINII,
nuarpamm, rpauKoB; MPeACTaBIATh JaHHbIE B BUJIE TaOIHIL, JUarpamMmm, rpadukos.

4 OnuceiBaTh JaHHBIC C TIOMOIIBIO CTATUCTUYCCKUX IMoKa3aTelIeii: CpeaHux 3HAYCHHI
" MCP paCCCUBAHUA (pasMax, AUCTICPCUA U CTAHAAPTHOC OTI(J'IOHCHI/IC).

v HaxoauTh 4acTOThI YUCTOBBIX 3HAYEHUH M YaCTOTHI COOBITUHN, B TOM YHCIIE TIO
pe3ynbTaTaM u3MEpEeHUN U HaOIIOICHHIA.

v HaxoauTh BeposSITHOCTH ClTydailHbIX COOBITUI B ONbBITaX, 3Has BEPOATHOCTH
3JIEMEHTAPHBIX COOBITHIL, B TOM YHUCIIE B OIBITAX C PABHOBO3MOXKHBIMH 3JIEMEHTAPHBIMHU
COOBITHUSMHU.

v Hcnonb3oBathk rpapuueckie MOJIEIN: AEPEBO CIIYYaiiHOTO SKCIIEPUMEHTA, TUarpaMMBbl
Diinepa, ynciaoBasi mpsmasi.

4 OHepI/IPOBaTI) MOHATHUAMN: MHOXKCECTBO, TIOAMHOKECTBO, BBIIIOJIHATE OIICpall HAal MHOXCECTBAMU:
O6TJCI[I/IHCHI/I€, MEPpCCCUCHUC, NOMMOJTHCHHUE; IICPCUUCTIATH 3JICMCHTBLI MHOKCCTB,; IPUMCHATDH CBOICTBa
MHOKECTB.



v Hcnonp3oBaTh rpadguueckoe npeacTaBieHue MHOXKECTB U CBSI3eH MEKy HUMH JUISI
OIMCAHMS MIPOIIECCOB U SBJICHU, B TOM YHCIIE TP PEIICHUH 33]a4 U3 APYTHX YIeOHBIX
MIPEAMETOB U KypCOB.

9 knacc
Hpe,Z[MeTHBIe PE3YJIbTAaTbl OCBOCHHUA KypCa «BCPOﬂTHOCTb 1 CTAaTUCTHUKA» B 9 KJIaCCe
XapaKTEPU3YIOTCS CIACAYIOIIMMH YMEHHUSIMHU.

v’ U3Biekarhb U IpeoOpa3oBbIBATh HHPOPMAIIHIO, IPEACTABICHHYIO B PA3INYHBIX HCTOYHUKAX B
BUJI€ TaOJUIL, AUArpaMm, rpaKOB; MPEICTABIAThH JaHHbBIE B BHJIE TAOJIHII, THarpaMm,
rpaduKoB.

v" Pemars 3aJla4y OpraHu30BaHHBIM nepe6op0M BAapHUAHTOB, 4 TAKXKE C UCII0JIb30BAHUEM
KOM6I/IHaTOpHBIX IIpaBUJI U METOOOB.

v" Mcnonp30BaTh ONKCATENBHBIE XapaKTCPHUCTUKU AJIA MAaCCHUBOB YHCJIOBBIX JAHHBIX, B TOM
YUCJIC CPECAHUC 3HAYCHHUA U MCPBI paCCCHBAHUA.

v’ Haxo[uTh 4aCTOThI 3HAYCHUIA U YACTOTHI COOBITHS, B TOM YHCIIC TIOJb3YSICh PE3YIIbTaTaMK
IIPOBEIEHHBIX U3MEPEHUN U HAOIIOCHUM.

v HaxoauTh BEPOATHOCTH CIIyYaliHbIX COOBITHI B H3yYEHHBIX OIBITAX, B TOM YHCIIE B OIBITAX C
PaBHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPUSAX UCIBITAHHUI J0 TIEPBOTO yCIexa,
B CEpHUsIX UCIIbITaHUN bepHyiun.

v" HUMertb npeaAcTaBJICHUC O CJ'Iy‘IEIﬁHOfI BCIIMYMHE U O paClIpCaACICHUN Bep0$ITHOCTeI7I.

NmeTh MMpEACTABJICHUEC O 3aKOHE OOJIBIIINX YHCEII KaK O MMPOABJICHUN 3aKOHOMECPHOCTHU B
CHy‘l&ﬁHOﬁ HU3MCHYUBOCTHU U O POJIN 3aKOHaA OOJIBIIIMX YHCEIl B nmpupoac u O6H.[CCTBC



TEMATHUYECKOE IINIAHMPOBAHME YYEBHOI'O KYPCA (110 'OJAM OBYYEHUA)

7 KJIACC

HazBanue pa3gesa
(TemMbl)(4MCJI0 YACOB)

OcHoBHOe cojepkaHue

XapaKkTepuCTHKA JIeSITeTbHOCTH
odyyaromuxcst

0P

IIpencrasienune

AaHHBIX
)

IIpencraBieHnue NaHHBIX B
Tadnunax. [IpakTugeckue
BBIYHUCIICHUS 1O
TaOMUYHBIM JaHHBIM.
N3Biieuenue u
HHTEpHpeTalys TaOIuIHbIX
naHHbIX. [IpakTuyeckast
padora «Tabmuirbny.
['paduyueckoe npeacran-
JIeHWe NaHHBIX B BUJE
KPYTOBBIX, CTOJIOYATHIX
nuarpamMm. UreHue u
MOCTPOCHHUE qUATPaAMM.
[Tpumeps! teMorpaduaecKkux
nuarpamm. IIpakTnueckast
pabota «JluarpaMmMbi»

OcBanBaTh crocoobI
OpEeaCTaBICHUS] CTATUCTUIECKUX
NaHHBIX U YUCIOBBIX MAaCCHUBOB C
MOMOIIIBIO TAOJIMI] U JIUarpaMM C
HUCIIOJIb30BAHUEM aKTyaJIbHbBIX U
BaXXHBIX JITAHHBIX
(memorpaduyueckue JaHHbBIC,
MPOU3BOJICTBO MPOMBIIIJICHHON H
CENbCKOXO03SIUCTBEHHOM
OPOAYKIINH, OOIIIECTBEHHBIE U
OPUPOIHBIE SIBICHUS).

H3ydyaTh MeTOABI Pa0OTHI C
TaOJIMYHBIMU U TpadUIECKUMH
HPEACTABICHUSIMU JIAHHBIX C
MOMOIIBIO IIM(GPOBBIX PECYPCOB
B XOJI€ MTPAKTHYECKUX padboT

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

https://resh.edu.ru/



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

OnucarejabHas
CTAaTHCTHKA

(8 w)

UrcioBbie HAOOPHI.

Cpennee apudMeTHICSCKOEC.
MenuaHna 4uciIOBOro Habopa.
Y cTOUMYMBOCTh MEIUAHBI.
IlpakTuyeckas padborta
«CpenHue 3HaUYCHUS.
HawubGosnbiiee u HAaUMEHBIIIEE
3HAYCHUS YUCIIOBOTO
Habopa. Pazmax

OcBauBaTh NOHSTHS. YUCIIOBOM
Habop, Mepa IEeHTPATLHON
TeHACHIMH (Mepa LIEHTPa), B TOM
4qncie cpeaHee apudpmeruyeckoe,
MeJhaHa.

OnuchIBaTh CTATUCTUYECKHUE
JTaHHBIE C TIOMOIIBIO CPEAHETO
apu(pMEeTHIECKOro U MEIUAHBI.
Pemate 3amaumn.

HN3yyaTh CBOMCTBA CPEIHUX, B TOM
quCIIe C TOMOIIBI0 HU(PPOBBIX
pecypcoB, B X0A€ NPAKTUIECKUX
paborT.

OcBauBaTh NOHATHS. HauOOJIbIIEE
U HaMEHbIIIEE 3HAUYEHUS

YHCJIOBOIO MacCHUBa, pa3Max.
PemaTh 3agaumn Ha BBIOOD crioco0a
OIMCAHUs JaHHBIX B COOTBETCTBUU C
MPUPOJION JaHHBIX U HEISIMHU
MCCIIEI0OBAHNS







Ha3Banue pa3aena (Tembl)
(4mci10 4acoB)

OcHoBHOe cojiep;kaHue

XapaKTepUCTHKA [1eATeJbHOCTH
o0yyarmuxcst

20P

CayyaiiHasi ”3MEHYMBOCTh
6)

Cnyuaiinas
U3MEHYUBOCTH
(mpumepsr). Yactora
3HAYE€HUH B MaCCHBE

naHHbIX. ['pynnuposka.

I'uctorpaMmmel.
[IpakTtuyeckasi pabota
«Crnyyaiinas
W3MEHYUBOCTHY

OcBauBaTh NMOHATHSA. YacTOTa
3HAYEHUN B MaCCHUBEIaHHBIX,
TpyHIINPOBKA JaHHBIX,
rucTorpamMmma.

CrpouTh 1 aHAJIU3UPOBATH
TUCTOrpaMMBbI, NOAOMPAThH
MOAXOIAIINN IIar rpynIUPOBKH.
OcBauBaTh rpadudecKkue
MpeACTaBICHUS Pa3HBIX BUIOB
ClIy4allHOW U3MEHYHUBOCTH, B TOM
YHCJIE C TOMOIIBIO HU(PPOBBIX
peCypcoOB, B XOJ1€ TPAKTUYECKON
paboThI




BBenenue B Teopuio rpagos
(4

I'pad, Bepimmaa, pedpo.
IIpencraBinenue 3agauu
¢ TIoMoIIbIo rpada.
CreneHs (BaJCHTHOCTD)
BepmuHbl. Yucio
p&oep u cymmapHas
cTeneHb BepuuH. lenb
n nuka. [1yTe B rpade.
IIpencraBienue o
CBSI3HOCTH Tpada.
O6xox rpada (3ryIepoB
nyTh). [IpeacraBienue
00 OpUEHTHPOBAHHBIX

rpadax

OcBauBaTh MOHSATHSA: Tpad,
BepinHa rpada, pedpo rpada,
CTeNneHb (BaJICHTHOCTH BEPIITUHBI),
nenb 1 UK.

OcBanBaTh NOHSATHS: ITYTh B Tpade,
SUIEPOB MyTh, 00X01 Tpada,
OpPHUEHTUPOBAHHBIN Tpad.

PemaTth 3aga4um Ha IOUCK CYMMBI
cremneHell BepminH rpada, Ha TOUCK
obxona rpada, Ha TOUCK MyTeH B
OPHUEHTHUPOBAHHBIX Tpadax.
OcBauBaTh CHOCOOBI MIPE/ICTABICHHUS
3aj1a4 U3 Kypca ajnreopbl, reOMeTpHH,
TEOPUHU BEPOSITHOCTEH, IPYyTHX
MIPEeIMETOB C MOMOIIBIO rpadoB
(xapThl,




CXEMBI, DJICKTPUYIECKHUE 1ICTTH,
(pyHKIIMOHANBHBIE COOTBETCTBUS) HA
npumMepax

20P

BepositHOCTh M yacToTa
CJIYYaiHOTO COOBLITHS
(4 1)

Criy4yallHBIN OIIBIT U
cIydaiiHOe COOBITHE.
BepositHOCTB U
4acToOTa COOBITHSI.
Ponb
MaJIOBEPOSITHBIX U
OPaKTUYECKH
TOCTOBEPHBIX
COOBITHI B MPUPOJIE
U B OOIIIECTBE.
MoseTta u urpajapHas
KOCTb B TEOpUHU
BEPOSITHOCTEMN.
IIpakTuueckas
padorta «YHacrtoTa
BBITIAJICHUST OpJIay

OcBauBaTh NOHATHSA: CIy4YallHBII OMBIT
U ciay4yallHO€ COOBITHE, MaJOBEPOSITHOE
W OPAKTUUECKH JOCTOBEPHOE COOBITHE.
HN3yuaTh 3HAYUMOCTHb MaJIOBEPOSTHBIX
COOBITHH B IPUPOJE U OOIIECTBE Ha
BaXXHBIX IpUMepax (aBapuu,
HeCcYacTHBIE ClIydau, 3aluTa
epcoHajJbHON HH(MOpPMAIINH,
nepezadya JaHHBIX).

HN3yuaTh poJib KJIIACCUYECKUX
BEPOSATHOCTHBIX MoOjienel (MoHera,
urpajgbHasi KOCTb) B TEOPHUH
BEPOSITHOCTEMH.

Ha6aroaaTh M M3y4aTh 4acToOTy
COOBITHI B MPOCTBIX dKCIEPUMEHTaX, B
TOM YHCJIE C TIOMOIIBIO TUPPOBHIX
pecypcoB, B X0J1€ MPAKTUUECKON




paboThI

O060011eHHEe, KOHTPOJIb
(54)

IIpencraBnenue
JIAHHBIX.
OnucarenbHast
CTaTUCTHKA.
BepositHocTh
CIIy4aliHOTO COOBITHSI

[loBTOPATH M3y4EeHHOE U BBICTPAUBATH
CHUCTEMY 3HAHUM.

PemaTh 3aa4uM Ha NIpeJiCTaBICHUE U
ONMHMCaHHUE JaHHBIX C IIOMOIIBIO
N3yYEHHBIX XapaKTEPUCTHUK.
OO0cy:xaaTh NPpUMepPbI CIIyYailHBIX
COOBITHH, MaTTOBEPOSITHBIX U
MPaKTHYECKH JOCTOBEPHBIX CIIyYaWHBIX
COOBITHH, X POJIM B MPUPOJE U KU3HU
JeJIOBeKa




8 KJIACC

HaszBanue pa3nena (TeMbl)
(umcii0 yacoB)

OcHoBHOe coJepkaHue

XapakTepuCcTHKA 1esITeTbHOCTH
00y4yaromuxcst

20P

IToBTOpeHnue xkypca7
KJiacca
(49

IIpencraBnenue
JTaHHBIX.
OrnucatenpHas
CTaTUCTHKA.
Crnyuaiinas
H3MCHYHUBOCTb.
CpenHue YuCcia0BOTO
HaOopa.

CrnyuaiiHble COOBITHS.
BepositHocTH 1
9acTOTHI.
Knaccuueckue
MOJIEJTU TEOPUH
BEPOSITHOCTEM:
MOHETa U UTpajbHast
KOCTb

IloBTOPATH N3y4E€HHOE U
BBICTPAUBATH CUCTEMY 3HAHUU.
Pemiarh 3agaum Ha npeacTaBIICHUE
1 OIIMCAHUE JAHHBIX C IIOMOIIBIO
N3Yy4YEHHBIX XapaKTepUCTUK. PemiaTs
3aJa4M Ha [IPEICTaBICHUE
CpYNITUPOBAHHBIX JAHHBIX U
onvcaHue ciaydyailHou
N3MEHYNBOCTH.

PemaTes 3agaum Ha onpeneacHue
JaCTOTHI CIIyYallHBIX COOBITHIA,
00CYy’KJIeHHE TPUMEPOB CIIydalHBIX
COOBITHH, MAJIOBEPOSITHBIX U
MPaKTUIECKH JTOCTOBEPHBIX
CITydalHBIX COOBITUH, UX POJIH B
[Ipupose n >KU3HU 4YeJIoBEeKa

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

https://resh.edu.ru/



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

OnucarejbHasi OTKJIOHEHUS. OcBauBaTh NOHATHUSA: TUCTICPCUS U
cratucruka. PaccenBanmne |/lucnepcus CTaHIapTHOE OTKJIOHEHHE,
HaHHBIX 41CII0OBOTO Habopa. HMCII0JIb30BaTh 3TU XapPaKTEPUCTUKHU
(4 ) CrannapTHoe 717151 OMCAHUsI pacCEeUBaHUSI
OTKJIOHEHHE TAaHHBIX.
41CII0BOr0 Habopa. BoriaBuratb runore3bl 00 OTCYTCTBHH
Jlnarpammbl WM HAJIMYMH CBSI3U [0 AUArpaMMam
paccenBaHUs pacceuBaHus.
Ctpourts auarpamMMbl pacCenBaHUs
10 UMEIOLIMMCST JaHHBIM, B TOM
quCJIe C HOMOIIBIO KOMITBIOTEPA
Mmuo:xecTBa(4 4) MHo»xecTBO, OcBaMBaTh MOHATHSA: MHOXXECTBO,
MTOAMHO>KECTBO. 5JIEMEHT MHOXECTBA, II0JIMHOKECTBO.
Onepanuu Hal BbInoJHATH Onepannm Hajl
MHO>XECTBAMM: MHOECTBaMU: 00bEIUHEHHE,
oObeMHEHHE, repeceuyeHre, TONOJTHEHHE.
epeceyeHue, HNcnoab30BaTh CBONUCTBA:
JTOTIOJTHEHUE. [IepeMecTUTEIbHOE, COUeTaTeIbHOE,

CBolicTBa onepamnuiit
HaJl MHO>KECTBaMU:

pacrpeaenauTebHOE, BKIIIOYEHUS.
HUcnoab3oBaTh rpadguueckoe
MpeCTaBICHNE MHOXXECTB TIpU




IIEPEeMECTUTEIIFHOE,
codeTaTeNbHoE,
pacrpenennTensHoe,
BKJIFOUCHMUSI.
I'papuuaeckoe
MIPEICTaBICHUE
MHOECTB

OTTMCAaHUHN PCaTbHBIX ITPOIISCCOB U
SIBJICHHM, TIPU PEIICHUHN 3adad Hu3
NPYTUX y4eOHBIX MPEIAMETOB U
KYpCOB




BeposiTHOCTB Ci1yuaiiHOro
coOBITHS

(6w

DieMeHTapHbIe
COOBITHSL.
Cry4aitHbie
coOBITHS.
bnaronpusitcTByromg
He 3JIeMEHTapHbIE
COOBITHSL.
BepositHocTH
CcoObITHI. OTIBITHI C
PaBHOBO3MOKHBIMU
AJIEMEHTapPHBIMU
COOBITHSIMU.
Ciry4ualiHbIN BBIOOD.
IIpakTuueckas
paboTta «OTIBITHI C
pPaBHOBO3MOKHBIMH
3JIEMEHTapHBIMU
COOBITHUSIMI»

OcBanBaTh MOHSITHSI: DJIECMEHTAPHOE
coOBITHE, CITydaifHOEe COOBITHE KaK
COBOKYITHOCTH 0JaronpusTCTBYIOIINX
SJIEMEHTaPHBIX COOBITHH,
pPaBHOBO3MOYKHBIE DJIEMEHTapHBIS
COOBITHSL.

PemaTh 3a1a4ym Ha BIYHCIICHUE
BEPOSITHOCTEH COOBITHI 110
BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITHI
CITy4alHOTO OIIBITA.

PemaTh 3aga4uu Ha BEIYHUCIICHUE
BEPOSITHOCTEH COOBITHUI B OTBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHUSIMH, B TOM YHCJIIE€ C TIOMOIIBIO
KOMIIBIOTEpA.

IIpoBOAUTH M M3Y4YaTh ONBITHI C
PaBHOBO3MOXHBIMHU JIEMCHTAPHBIMU
COOBITHSIMH (C UCIIOJIb30BAHUEM MOHET,
UTPaJIBbHBIX KOCTEH, APYTHUX MOJEJIeH)
B X0JIe NPAKTUYECKON pPabOThI




Beenenue B Teopuro rpagos
(4

JlepeBo. CBoiicTBa
nepesa:
€IUHCTBEHHOCTH
MmyTH,
CylLIECTBOBaHUE
BUCSYEH BEPILIUHBI,
CBSI3b MEXKIY
YKUCJIOM BCPIIHWH U
qucioM péodep.
ITpaBuino
YMHOKCHUS

OcBanBaTh NOHSATHS: IEPEBO KakK rpad
0e3 1uKIIa, BUCSYast BepIInHa (JIUCT),
BETBb JEpPEBa, ITyTh BAEPEBE, TUAMETP
JiepeBa.

HN3yuarth cBOMCTBaA J€peBa:
CYIIIECTBOBaHWE BUCSYCH BEPIITUHEI,
CANHCTBCHHOCTD ITYTU MCXKIY ABYMs
BCpIIMHaAMH, CBA3b MCKAY YHUCIOM
BEPIIIMH U YUCIOM pEOep.

PemiaTh 3aga4m Ha NOUCK U
nepedrciieHrue myTeil B epese,
onpejieJIeHNe Yrciia BePIIUH UITH
p&bep B siepeBe, 00X01 OMHAPHOTO
JiepeBa, B TOM YHCJIIE C IPUMEHCHUEM
npaBuijia YMHOXEHUS




Cayuyaiinbie co0bITHS
8 4)

ITIpoTuBomnONOKHOE
coObITHE.
Jluarpamma Diinepa.
OOBbenHEHHUE U
nepeceyeHue
COOBITH.
HecoBmecTHbIE
cobwrTusi. Dopmyna
CIIOKEHHU I
BEPOSITHOCTEH.
ITpaBuiio
YMHOYKEHUS
BEPOSITHOCTEM.

Y ciioBHas
BEpPOSITHOCTb.
HezaBucumebie
COOBITHSI.
IIpencraBienue
CJly4aifHOT O
AKCHESPUMEHTA B

OcBauBaTh NOHATHA: B3aUMHO
IPOTUBOIOJIOKHBIE COOBITHUS, ONIEpALINU
HaJ COOBITUSIMH, OObEUHEHHE U
repeceueHue coOBITUH, THarpaMmma
Diinepa (Ditnepa—BenHa), coBMecTHEIS

Y HECOBMECTHBIC COOBITHSI.

HN3yuyaTh TeopeMbl O BEPOATHOCTHU
00beIMHEHNS IBYX COOBITHH ((pOopMyITBI
CJIO’)KEHUS BEPOSITHOCTEN).

Pematb 3a1auu, B TOM 4HCIJIE TEKCTOBBIE
3a7a4u Ha OIIPEJIeJICHUE BEPOSITHOCTEHU
00BbEeIMHEHUS U TIEPECCUCHUST COOBITUM C
IIOMOIIBIO YUCIOBOU NPSIMOU, AUArpaMM
Oiinepa, GopMyIbl CI0KEHUS
BEPOSITHOCTEM.

OcBauBaTh NOHATHUS: IPABUIIO
YMHOKEHUS BEPOSITHOCTEH, yCIIOBHAS
BEPOSITHOCTh, HE3aBUCHUMBIE COOBITHS
JIEPEBO CITyYallHOTO OIIBITA.

HN3y4uaTh cBolicTBa (OTIpeeTICHHS )




BUJIC JiepeBa

HE3aBUCHUMBIX COOBITHH.
PemaTh 3agaum Ha ONpe/ielICHUES U
HCIOJB30BAHUE HE3aBUCUMBIX COOBITHM.




PemraTtn 3aga4M Ha ITOMCK
BEPOSITHOCTEH, B TOM YHCIIE YCIIOBHBIX,
C WCIIOJIb30BAaHUEM JIepeBa CIIy4aitHOTO
OIlbITa

O0001meHne, KOHTPOJIb
(44)

[IpeacraBnenue
JTAaHHBIX.
OnucarenpHast
cratuctuka. I padsl.
BepositHOCTB
CIIy4alHOTO
COOBITHS. DIIEMEHTHI
KOMOWHATOPUKHU

IloBTOPATH U3yUYEHHOE U
BBICTPAUBATH CUCTEMY

3HAHUU.

Pemars 3aga4u Ha npeacTaBiIcHUE U
ONYCaHNUE NAaHHBIX C TOMOIIHIO
W3yYCHHBIX XapakTepuCTHUK. PemaTsn
3aJa4M C NIpUMEHEeHHUEM TpadoB.
Pemars 3a1aun Ha HAXOXKCHUE
BEPOSITHOCTHU CIIyHalHOT'O COOBITHS 1O
BEPOATHOCTAM DJICMCHTAPHBIX
COOBITHI, B TOM YMCJIE B OIBITax C
PaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU
COOBITHSIMU.

Pemars 3aga4yu Ha HaXOXKIEHHE
BEPOSITHOCTEH OOBbEAUHECHHUS U
IepeceueHust COObITHI, B TOM YHCIIE




HE3aBUCUMBIX, C UCIIOJIb30BaHUEM
rpadguueckrx NpeacTaBICHUN U IepeBa
CIIy4YaiiHOT'O OTIBITA.

Pemats 3a1a4uu Ha TIEpEeUHCICHUE
KOMOWHAHUN (YHciIa IepecTaHOBOK,
qHClIa COUYCTAHUM ), HA HAXOXXICHUE
BEPOSITHOCTEH COOBITHI C
MpUMEHEHHEM KOMOWHATOPUKHU, B TOM
qHCIie C UCIIOJIb30BaHUEM
TpeyroJjibHuka Ilackais




9 KJIACC

Ha3zBanue paszjiesa (TeMbl)

20P

(umc10 YacoB) OcHoBHOE XapakTepucTHKA 1esiTeJIbHOCTH
coJeprKaHue 00y4yarIuxcst
IToBTOpEeHue Kypca IIpencraBienue IloBTOPATH U3yUYEHHOE U m‘m
8 kiacca JaHHBIX. BBLICTPAHBATH CHCTEMY collection.edu.ru/
(4 ) OmnucarenpHas 3HAHUU.
CTaTUCTHKA. Pemars 3aga4u Ha npeacTaBiIcHUE U https:/resh.edu.ru/
Onepauun Hazg ONvcaHue JaHHBIX.
COOBITHUSIMH. Pemiath 3a1a4m Ha HAXOXKJICHUE
HesaBucumocts BEPOSITHOCTEN OOBEIUHEHUS U
COOBITHI rnepeceyeHust COObITUN, B TOM YHCIIC

HE3aBHCHUMBIX, C HCIIOJIb30BaHUEM
rpaduueckux npeacTaBIEHUH U JiepeBa
CJIy4aifHOTO OIIBITA.

PemaTs 3a1aum Ha TIepeyvncCiIeHUE
KOMOMHaAUMHN (Yuciia MepecTaHOBOK,
qHCJIa COYETaHWM ), Ha HAX0XJICHUE
BEPOSTHOCTECH COOBITHUH C
MNPUMEHEHHEM KOMOMHATOPUKH, B TOM



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

qHICIIe C WCITOJIb30BAHUEM
TpeyroibHuka [lackans

DJIeMeHTBbI
KOMOHMHATOPUKH
(4 w)

KombunaTopHoe
MpaBUIIO
YMHOKEHUSL.
IlepecTanoBKHU.
dakropual.

CoueTaHUs 1 YUCIIO

COYETaHUM.
TpeyroapHuk
ITackamns.
IIpakTuueckas
pabota
«Bpruncnenue
BEpPOSITHOCTEN C
HUCTIOJIb30BaHUEM
KOMOWHATOPHBIX
byHKIMH
3JIEKTPOHHBIX
TaOIUID>

OcBauBaTh NOHATHUS. KOMOMHATOPHOE
[IpaBuiO0 YMHOXKEHUS, YNOPSIAOYECHHAs
napa, Tpoilika OObEKTOB,
nepecTaHoBKa, (pakTopral 41cia,
codueTaHue, 9YUCJIO COUCTaHUH,
TpeyrojabHUK Ilackast.

Pemats 3apa4u Ha nepeyncieHne
YIIOPSAOOYCHHBIX I1ap, TPOEK,
[epeyrciIieHue MEePECTAaHOBOK U
COYETAaHHM JIIEMEHTOB Pa3JIMIHBIX
MHOECTB.

Pemats 3a1aun Ha IpUMEHEHHE YHCIA
CoueraHuii B anredpe (CokpaiiéHHoe
YMHOXXeHHue, OnHOM HpIOTOHA).
Pemiats, npuMeHsiss KOMOMHATOPHKY,
3aa4Y Ha BBIYHCIICHUC BepOHTHOCTeﬁ,
B TOM YHCJI€ C TIOMOILBIO
3JIEKTPOHHBIX TAOJIMIL B XO1€




I IpakTHaeckoii paboTHI

I'eomeTpuueckas
BEPOSITHOCTH

(49

["'eomeTpuueckas
BEPOSITHOCTb.
Cry4qaiiHbIH BBEIOOD
TOYKH U3 PUTYPBI
Ha TUIOCKOCTH, U3
OTpe3Ka, U3 AyTru
OKPY>KHOCTH

OcBauBaThb NOHATHE TECOMETPUUECKOM
BEepOSATHOCTHU. PemiaTh 3a1a4um Ha
HaXO0XJICHUE BEPOSITHOCTEH B OMBITAX,
MMpeICTABUMBIX KaK BEIOOp TOYEK U3
MHOTOYTOJIbHUKA, KPyTra, OTpe3Ka UiIx
YT OKPY>KHOCTH, YHMCIIOBOTO
MPOMEXYTKa




Hcnbitanus Bepuyaiu (6

)

HUcneiTanue. Ycoex
u Heynaya. Cepust
UCIIBITAHUHN 10
OepBOTO yclexa.
Wcnbeitanus
bepnynnn.
BepositHocTH
COOBITHH B cepHUu
HUCOBITAHUMN
Bbepuynnu.
ITpakTuueckas
padota
«HcnpiTanus
beprymin»

OcBauBaTh NOHATHUSA: UCIIBITAHUE,
SJIeMEHTapHOEe COOBITHE B UCIIBITAHUU
(ycnex v Heyada), cepusi UCTIBITAaHUH,
HaACTyIUJIEHHUE TIEPBOro ycrexa
(Heynmaum), cepusi UCTIBITAHUI
bepuymu.

Pemats 3a1aun Ha HaXOXXACHUE
BEPOSITHOCTEU COOBITHI B CEpUU
HWCIIBITAHUN 10 IEPBOTrO ycrexa, B TOM
4qucie ¢ IpUMEeHeHUeM (pOpMyJIbl
CYMMBI T€OMETPUYECKOMN MPOTPECCHUH.
PemaTh 3aga4m Ha HAXOXKJIEHHUE
BEPOSITHOCTEH 3JIEMEHTAPHBIX COOBITHI
B cepuM ucnblTaHU bepHyiuin, Ha
HaXO0X/JI€HHE BEPOSITHOCTH
OIpeIeIEHHOr O YHCJIa YCIIEX0B B CEpUH
ucnbeiTanuil bepuynnu. U3yyats B
X0/€e MpaKTH4YecKoi padoThl, B TOM
JHCIIE C

MOMOIIbIO ITU(PPOBBIX PECYPCOB,
CBOMCTBa BEPOSITHOCTH B CEPUU




ucnelTaHuil bepHynnn

Cuayyaiinas BeanyuHa (6

4)

Cny4aitnas
BEJIWYHUHA U
pacripeencHue
BEPOSITHOCTEH.
MatemaTtnueckoe
OXKUJJaHUE U
nycrnepcust
clIyyaliHOU
BCJIMYHNHBI.
IIpumepst
MaATEMATHUUYCCKOT'O
OKHJIAHUS KaK
TEOPETUYECKOTO
CpeIHEero 3Ha4YeHUs
BCJINYHNHBI.

[Tonsitue o 3akoHe
OOJBIINX YHCEII.
N3zmepenue
BEPOSATHOCTEH C
IMOMOIIIBIO YaCTOT.

OcBOUTH NOHATHSA CIIydyalHast
BEJIMYMHA, 3HAYCHUE CIIy4YailHOU
BEJIMYHMHBI, pacrpeieacHue
BEPOSITHOCTEM.

H3yuyaTh M 00CyKAaTh IPUMEPHI
JUCKPETHBIX U HETIPEPBIBHBIX
ClIy4yalHBIX BEJIMYUH (POCT, BEC
4eJI0BEKa, YUCJIEHHOCTh HACEJICHUS,
Apyrue N3MEeH4YHBbI€ BEJIUUYHHEI,
paccMaTpuBaBIlECS B Kypce
CTaTHCTHUKHU), MOJIEJIbHBIX CIIy4alHbIX
BEJIMYWH, CBSA3aHHBIX CO CIIy4YaWHBIMU
ornbITamMu (OpocaHWe MOHETHI,
UTPaJIbHON KOCTHU, CO CIIyYauHBIM
BBIOOPOM U T. I1.).

OcBanBaTh NOHATHSA: MATEMATHUECKOE
0XKUJAHUE CIyYalHOW BEJTUYHUHBI KaK
TEOPETUUYECKOE CPE/IHEE 3HAUCHHE,
UCIHIEpCHUs CIIy4allHOW BEJIUYUHBI KaK

aHaJor AUCIICpCruu 41MCI0BOro Ha6opa.




[IpuMeHeHue 3aKOoHa
OOJIBIIIUX YHUCEI

PemaTh 3aga4m Ha BEIYHCIICHUE
MaTEMaTU4YECKOTO OKUIAHUSA U
IMCIIEPCUN NUCKPETHOM CiiydyaliHOU
BEJIMYMHBI 110 3aJaHHOMY
pacrnpeieIeHHIo, B TOM YHCJe 3a/1a4,
CBSI3aHHBIX CO CTPaXOBAaHUEM U
JIOTEpPEesIMU.

3HAKOMHUTBLCHA C MATEMAaTUYECKUM
0XKHJIAaHUEM U IUCIIEPCHUEN HEKOTOPBIX
pacnopeneneHuii, B TOM 4HuCJie
pacrpeaeneHus cily4aiiHOW BEJIUYHHBI
«UHUCIIO YCIIEXOB» B CEPUH HCIIBITAHUN
bepaynnu. HU3yyars 4YacToTy COOBITHS
B ITOBTOPSIFOIIUXCS CIIyYalHBIX OMbITaX
KAaK CIIy4YalHYIO BEJIMUUHY.
3HAKOMUTBCS C 3aKOHOM OOJIBILINX
uncen (B popme bepuym): npu
OOJIBIIIOM YHUCJIIC OMBITOB YaCTOTa
COOBITHSI OJIM3Ka K €ro BEPOSITHOCTH.
Pematb 3aga4ym Ha U3MepeHUe

BepOSITHOCTeﬁ C IIOMOIIIBIO YaCTOT.




O0cy:xnaTh poib 3aKOHA OOJIBIIMX YHCET
B 000CHOBaHHMH YaCTOTHOTI'O METO/a
M3MEpPEHUS BEPOSITHOCTEN.

OO0Cy:KIaTh 3aKOH OOJIBIIIUX YHCEJ KaK
[IPOSIBJIEHUE CTATUCTUYECKOU
YCTOMYUBOCTHU B U3MEHUYHBBIX
SIBJICHUSIX, POJIb 3aKOHA OOIBIINX YHCEIT
B IIPHUPO/JIE€ U B )KU3HHU HeJIOBEKa




O0600menue, IIpencraBnecuue IloBTOPATH M3YyYECHHOE U BBICTPAUBATH CHCTEMY 0P
KOHTPOJIb (10 v) [ HaHHBIX. 3HaHUU.
OrnucarebHas PemaTh 3a1a4m Ha OPECTABICHHE 1 OIIUCAHUC
CTaTHUCTHKA. JAaHHBIX. 5
BeposTHOCTS Peman,v 3a/1a9M Ha HaXOXJICHUE BEPOSITHOCTEH
CHy‘IaﬁHOFO CO6I)ITI/II/I, B TOM 4UHUCJIEC B OIIbITax C paBHOBf)SMO)KHbIMI/I
COBBITHAL. 3JIEMEHTAPHBIMU COOBITHSIMH, BEPOSITHOCTEH
DIeMeHThI 00BbEAUHEHUS U IICPECCUCHUS COOBITUM, BBIYUCIISITH
KOM6I/IHaTOpI/IKI/I. BepOﬂTHOC}“I/I B OIIbITax C CCPpUAMU CITYHUAaUHBIX
CrnyuaiiHbie UCIIBITAHUM
BCJIIMYHUHBI U
pacrpeneeHus

VIl. YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJBHOI'O MPOLUECCA

1. OBA3ATEJ/IBHBIE YYEBHBIE MATEPHAJIBI JIVITA YYEHHKA

1) Bunenkun H.4., XKoxos B.U., Yecnokos A.C., Anekcanaposa JI.A., [lIapudypa C.M., Maremaruka, 5 kiacc, AO
"N3parensctBo "[IpocBemienue”;

2) H.S1.Bunenkuna, B.1.JKoxosa, A.C.Uecnokosa, C..1IBapridoypaa «MatemaTrka 6 kiace» M.: O61iecTBo ¢
orpaHuyeHHo# oTBeTcTBeHHOCTHIO "MOLl Muemo3uHa";

3) I0. H. Makapsrues, H. I'. Muniok, K. 1. Hemkos u ap. / ITox pen. Temsikosckoro C.A. Anrebpa. 7 kiacc;

4) 0. H. Makapsrues, H. T'. Munzrok, K. Y. Hemkos u ap. / Iox pea. Tenskosckoro C.A. Anrebpa. 8 kimace;

5) 0. H. Makapsrues, H. I'. Muntok, K. 1. Hermkos u ap. / IToxg pen. Temskosckoro C.A. Anredpa. 9 kiacc;

6) Aranacsu JI.C., Byry3os B.®., Kagomues C.b. u ap. Vue6nuk "I'eomerpust. 7—9 knaccor”

2. METOJJHYECKHE MATEPHAJIBI JUIA YYUTEIA

1) Bunenkun H.4., Koxos B.U., Yecnokos A.C., Isaputypxn C.W., Matemaruka,5 kiacc, OOIIECTBO ¢
OrpaHHYeHHOM O0TBeTCTBEHHOCTHIO "MOLl MHemo3uHa" ;

2) PaGouas TeTpaip 10 MateMaTuke K yueOHuky Busenkuna H.51. T.M. Epuna; J[unakTHuecKie MaTepHaIbl 110
maTteMaTHke A.C. YecHOKOB

3) Bunenkun H.51., XKoxos B.1., Yecnokos A.C., IlIsapubypa C.1., Maremaruka,6 kinacc, O61ecTso ¢
OrpaHH4YeHHOM oTBeTCTBeHHOCTHIO "MOLl MHemo3uHa" ;

4) 10. H. Makapsraes, H. I'. Munmok, K. M. Hemkos u ap. / ITox pen. Tensikosckoro C.A. AnreGpa. 7 kiacc.
JunakTuyecKkue MaTepuabl;

5) IO. H. Makaperues, H. I'. Muniok, K. . Hemkos u ap. / Tlox pex. Tenskosckoro C.A. Anrebpa. 8 kimace.
JunakTuyecKkue MaTepuabl;

6) IO. H. Makaperues, H. I'. Muniok, K. Y. Hemkos u ap. / Ilox pex. Tenskosckoro C.A. Anre6pa. 9 kmace.
JlunakTHaecKue MaTepuabl;

7) Aranacsu JI.C., Byry3os B.®., Kagomues C.B. u ap. Vue6uuk "T'eomerpust. 7—9 knaccer” . [Tocobue uist yuutes.



3.LIJUDPOBBLIE ObPA30BATE/IBHBIE PECYPCBI H PECYPCHbI CETH HHTEPHET

1) https://resh.edu.ru/subject/12/5/ https://uchi.ru/  https://znaika.ru/catalog/5-klass/matematika

2) Www. edu - "Poccuiickoe oopazoBanue" denepanbHblil MOPTA.
3)www.school.edu - "Poccuiickuii o61eo0pa3zoBaTeabHbIi mopTan'.
4)www.school-collection.edu.ru/ Eaunas kosutekimus udpoBsIX 00pa30BaTeIbHBIX PECYPCOB

5) Tectuposanue on-line: 5-11 kmaccer: http://www.kokch.kts.ru/cdo/

6) [IyreBoautens «B Mupe Hayku» JJis1 IKOJIBHUKOB: http://www.uic.ssu. samara.ru/~nauka/

7) Merasuuukiionenus Kupumia u Medoaus: http://mega.km.ru/

8) Caiit sHIuKIoneaui: http://www.encyclopedia.ru/

9) DneKTpOHHBIE 00pa30BaTEIIbHBIC PECYpPChl K yueOHMKaM B EnuHOM koyutekmu WwWw.school-
collection.edu.ru

10)  https://nsportal.ru/,

11)  https://infourok.ru/,
ViIl. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O MPOLUECCA
1.YYEBHOE ObOPY/[OBAHHE

1.HoyTOyK ¢ MOAKIIIOYEHUEM K CETH UHTEPHET.

2. MynbTUMeIra IpoeKTop.

2.0b0OPY/IOBAHHUE JlVIA IIPOBE/IEHUA JIABOPATOPHBIX H IIPAKTHYECKHX PAKOT

1. KOMIIJIEKT 4epTeKHBIX UHCTPYMEHTOB: JIUHENKA, TPAHCIIOPTUP, YTOJIBHUK, IUPKYJIb

2. KoMmiaekTsl ITAHUMETPHUICCKUX U CTCPEOMETPUUCCKUX 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/

NPUJTONKEHUE.
3AJJAHUSA IO ®YHKIIMOHAJIBHOM 'PAMOTHOCTH. (MaTemaTHuecKasi F]pAMOTHOCTB).

1.OTKPBITBIN BAHK 3AJAHUM nis popmupoBanns pyHKIHOHATLHOI rPaMOTHOCTH. MaTeMaTHuYecKast
rpaMoTHOCTH http://skiv.instrao.ru/bank- zadaniy/matematicheskaya-gramotnost/

5 kaace

1) CITMCOK 3AJTAHMIA: http://skiv.instrao.ru/bank-zadaniy/matematicheskaya-
gramotnost/%D0%9C%D0%90_5 2020 %D

2) 3AJIAHUSI: 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) CIIUCOK 3AJTIAHMUIA: 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) BAJJAHUS: 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%D1%8F.pdf

7 xkaacc.

1) CIIMCOK 3AJTAHMI: 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) 3ATAHUS: 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 kiacc.

1) CIIMCOK 3AJTAHMI: 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) 3ATAHUS: 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 kJacce

1) CIIMCOK 3AJTAHMIA: 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

3AJIAHUSL: 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%D1%8F.pdf

2. CBOPHHUK 3AJAHUM IO ®OPMUPOBAHUIO ®YHKIIMOHAJIBHOMU TPAMOTHOCTHU


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

yYalMXcsl HAa ypokax MmateMaTuku 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%D0%BE-%D1%84%D0%BE%D1%80%D0%.pdf

3. CBOPHMK STAJIOHHBIX 3AJAHUM. MaremaTnueckasi rpaMOTHOCTb.

1) BBIIIYCK 1.YACTb 1
https://vk.com/doc331892717_629489770?hash=LTUfBKRWSsgngILZI08DiqUZRgReZBGxgpcHFIgoOhT &dI=wfxOl
UgmJe2wfE4AGzLnY8cKKYJaEYTXOBZX7 x6xHPIO

2) BBIITYCK 1.HACTb 2

https://vk.com/doc331892717 629490159?hash=kNe4VHZnYPY LleZ4Y Jwhbt2W7ZmzgFL9czpNwoWsvA4&dI=ZK
Kk3008fHCp78P5Pz0ZzzMcciOpLbomQK1 CnMKcgGz

4, TPEHA’KEP. MATEMATHUYECKASI TPAMOTHOCTD 6-8 kiacc

https://vk.com/doc331892717 639569137?hash=jzUUVQWBEDwyEq7MmVQOEdsIIXQa4l4GmVCtXZXLwFw&dI=I
yO8ZXr5DVOHirm3t4r9ZounxZTOFmIST M9pKQglwY4

5. ®HOKO. OT1kpsiThie 3axanus 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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