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IHosicHuTeIbHASA 3aNIUCKA

PabGouas mporpamma npenmera «MaremaTuka» (0a30BbI ypOBEHB) 00s3a-
TEJIbHOW TpeaMeTHOM obOmactu «Marematuka U MH(POPMATHUKa» MJii OCHOBHOTO
oOmrero o0pazoBanus pa3paboTaHa B COOTBETCTBUM C TPEOOBAHUSIMHU:

— ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O06 ob6pa3zoBaHuu B
Poccniickon @enepanumy;

— ®I'OC ocHOBHOTO 001Iero oOpa3oBaHMsI, YTBEPKIACHHBIM MPUKA30M
Munnpocsemenust oT 31.05.2021 Ne 287 (nanee — ®I'OC O00);

- npuka3za MunmnpocsemieHus ot 28.08.2020 Ne 442 «O06 yTBepKaeHUH
[Topsinka opraHu3anuu U OCYIECTBIECHUS 00pa30BaTEeIbHON NESITEILHOCTH MO OC-
HOBHBIM 00111€00pa30BaTENbHBIM IPOrpaMMaM — 00pa30BaTeIbHBIM MIPOTrpaMMaM
Ha4yaJbHOIO OOIIEero, OCHOBHOTO OOIIEro U CPeIHEro 00IIero oopasoBanus» (pac-
MpOoCTpaHsieTcs Ha paBooTHOIIeHU 10 1 centsiops 2021 rona);

- npukaza MunnpocsenieHus ot 22.03.2021 Ne 115 «O0 yTBepxkaeHuun
[lopsinka opraHu3anuy U OCYIIECTBIECHUS 00pa30BATENbHOMN IEATEIBHOCTH 0 OC-
HOBHBIM 00111€00pa30BaTENbHBIM MPOrpaMMaM — 00pa30BaTENIbHBIM MPOrpaMMaM
Ha4yaJbHOIO OOIIEr0, OCHOBHOTO OOIIEro U CPEeIHEro 00I1Iero oopazoBanus» (pac-
pocTpaHsieTcs Ha mpaBooTHOIIeHUs ¢ 1 cenTsaops 2021 roqa);

- CIT 2.4.3648-20 «CaHUTapHO-3IUEMUOIOTMYECKUE TpeOOBaHUSA K
OpraHu3alysM BOCIIMUTAHUS U OOYYEHUSsI, OTJIbIXa U O3J0POBJICHUS JI€TEH U MOJIO-
JI€XKN», YTBEPKIACHHBIX MOCTAHOBJIEHUEM TJIABHOTO TOCYJIapCTBEHHOTO CAHUTap-
Horo Bpaua Poccun ot 28.09.2020 Ne 28 (meiictByrot ¢ 1 siuBaps 2021 roga);

- CanlluH 1.2.3685-21 «I'urueHnyeckrue HOPMATHUBBI U TPEOOBAHMS K
obOecrieueHut0 0e30MacHOCTH U (W) O€3BPETHOCTH JIJIsl YesioBeKa (hakTOpOB cpe-
JIbl OOUTaHUsD, YTBEPIKIAECHHBIX MTOCTAHOBJIEHUEM TJIABHOTO CAaHUTAPHOTO Bpaya OT
28.01.2021 Ne 2 (nmetictBytot ¢ 1 mapra 2021 roga);

— KOHIICTIIIUK Pa3BUTHS MaTeMaTH4YeCcKoro oopa3oBanus B Poccuiickoit
denepanuu, yTBep:KIeHHOW pacnopsikeHueM IIpaButenscTtBa oT 24.12.2013 Ne
2506-p;

— OCHOBHOI 00pa3oBaTeIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3o-
Banust MKOY «llIBapiieBckuii ieHTp 00pa3oBaHUs.

O0mas xapakTepucTuKa y4e0Horo npeamera «MaremaTuka»

PabGouas nporpamma 1mo mateMatuke Jijisi o0yJaromuxcs 5-9 kinaccoB paspa-
6otana Ha ocHOBe DeepabHOTO TOCYAAPCTBEHHOTO0 00pa30BaTEeIbHOTO CTaHaaP-
Ta OCHOBHOTO 00111eT0 00pa30BaHUs C y4ETOM U COBPEMEHHBIX MUPOBBIX TpeOOBa-
HUH, TPEABSIBISIEMBIX K MaTeMaTHUYECKOMY OOpa30BaHHIO, W TPAAMIIMN POCCUM-
CKOTO 00pa3oBaHUsI, KOTOPbIE OOECIIEYNBAIOT OBJIAJICHUE KITFOYEBBIMH KOMIICTCH-
IIUSIMH, COCTABIISIONMIUMH OCHOBY JJISI HEMPEPHIBHOTO 00pa30BaHMS U CaMOpPa3BH-
THSA, a TAKXKE IEJIOCTHOCTh OOIIEKYIbTYPHOTO, JUYHOCTHOTO M MO3HABATEIILHOTO
pa3Butusi oOyuaromuxcs. B paboueil mporpaMme ydT€HBI HACH U TIOJIOKEHUS
KoHuenuuu pa3sutus MmaTemMaTuueckoro oopazoBanus B Poccuiickoit denepanuu.

B snoxy nudpooii Tpanchopmairu Bcex chep 4enoBEYECKON NesITebHO-
CTM HEBO3MOXKHO CTaThb OOpa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM 0e3 0a30Boii
MaTE€MaTUYECKOM MOATOTOBKU. YK€ B IIIKOJIE MAaTeMaTHKa CIY>KUT OMNOPHBIM



IPEIMETOM JIJISl U3YUYEeHUS CMEKHBIX JUCIUIUINH, a TIOCIe MIKOJIBI peaJbHONH He0O-
XOJUMOCTBIO CTAHOBHUTCS HENPEPBIBHOE 00pa30BaHUE, UTO TPEOYET MOJHOLEHHON
0a30BOl 00111€00pa30BaTENIbHON NOJATOTOBKH, B TOM YHCJIE U MaTEMaTHYECKOH.
OT0 00YCJIOBIEHO TEM, YTO B HAIM JHU PACTET YUCIO MPOPECCHU, CBSI3aHHBIX C
HEIOCPEICTBEHHBIM IPUMEHEHUEM MATEMATUKU: U B c(epe SKOHOMHKH, U B OU3-
HECE, U B TEXHOJOIMYECKHX 00JIaCTAX, U JaKe B TYMaHUTApHBIX cepax. Takum
00pa3oM, Kpyr LIKOJIbHUKOB, JJIsi KOTOPbIX MaTéMaTHKa MOXXET CTaTh 3HAYUMBIM
IPEIMETOM, PACIIUPSETCA.

[IpakTHdeckas MoONIE3HOCTh MAaTEMATUKH OOYCJIOBJIEHA TEM, UYTO €€ MpeamMe-
TOM SIBJISIIOTCS (PyHAAMEHTaIbHbIE CTPYKTYpPBI HAIIETO MUpPA: MPOCTPAHCTBEHHBIC
(GOpMBI M KOJMYECTBEHHBIC OTHOILICHHSI OT MPOCTEUIINX, YCBAUBAEMBIX B HEIIO-
CPEICTBEHHOM OTBITE, 0 JTOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX [JISl Pa3BUTHS
HAYYHBIX M TPHUKIAAHBIX UAeH. be3 KOHKpEeTHBIX MaTeMaTWYeCKUX 3HAHMN 3a-
TPYAHEHO MOHUMAHUE IMPHUHIMIIOB YCTPOWCTBA M HCIOJB30BaHUSI COBPEMEHHOM
TE€XHUKH, BOCIPUATHE M HMHTEPIIPETalMsl pa3HOOOpa3HOM COLUAIbHOM, SKOHOMHU-
YEeCKOMU, MONUTUYECKON MHPopMauH, Maiod(p(eKTUBHA OBCEJHEBHAS MTPaKTUYe-
CKasi JesTeNbHOCTh. KaxkioMy 4enoBeKy B CBOEH JKU3HU MPUXOAUTCS BBINOIHATH
pacuéTbl U COCTABJIATH AITOPUTMBI, HAXOJUTh U NPUMEHATH (POPMYJIbI, BIAJAETh
IPAKTUUECKUMU MPUEMAMH T'€OMETPUUYECKUX HW3MEPEHUN U MOCTPOEHUM, YUTATh
uH(pOpMaIIMIO, MIPEICTABICHHYIO B BUJE TaOIUL, AUAarpaMM U rpaukoB, KHUTh B
YCIOBUSX HEOMPEIEIEHHOCTH M TIOHUMATh BEPOATHOCTHBIN XapaKTep CIydalHBIX
COOBITHI.

OpmHOBpEMEHHO C paciupeHreM chep MpuMEeHEHHs MaTeMaTUKU B COBpE-
MEHHOM 00111ecTBe BCE 00Jiee BaXKHBIM CTAHOBHUTCS MaTEeMAaTHUECKUN CTUITb MBIIII-
JICHUsI, TIPOSBIIAIOIINNCSA B OMpEACNEHHBIX YMCTBEHHBIX HaBbIkax. B mporecce
U3YyYCHUS MaTeMaTUKH B apCeHall MPUEMOB U METOOB MBIIINICHHUS YeJIOBEKa ecTe-
CTBEHHBIM 00pa30M BKJIFOYAIOTCS UHIYKIUSA U IETYKIMs, 0000IIeHNEe 1 KOHKPETHU-
3allysl, aHaJIM3 U CUHTE3, KJacCu(UKalusg U cUCTeMaTu3alus, abcTparupoBaHue u
a"asiorus. OOBEKThl MaTEMaTHUECKUX YMO3AKJIIOUCHHM, paBUiia UX KOHCTPYUPO-
BaHUsl PACKPBIBAIOT MEXAHMU3M JIOTHUYECKHUX IMOCTPOEHUH, ClIOCOOCTBYIOT BBIPaOOT-
K€ YMeHus1 GopMyJIMpoBaTh, OOOCHOBBIBATh U JTOKA3bIBaTh CYKJIEHUS, TEM CAMbBIM
pa3BUBAIOT JIOTUYECKOE MbIIIIEHHE. Benyias pois npuHaIeKUT MAaTEMaTUKE U B
(GbOpMHUPOBAHUN AITOPUTMHUECKONH KOMIIOHEHTH! MBIIUICHUS U BOCIHUTAHUU yMe-
HUIl JEHCTBOBATh MO 3aJlaHHBIM AJITOPUTMaM, COBEPIIEHCTBOBATh M3BECTHHIC U
KOHCTPYHpOBaTh HOBBIE. B mpoliecce pemieHus 3agad — OCHOBOM y4eOHOH maes-
TETHHOCTH Ha YPOKAaX MAaTeMaTHUKU — Pa3BUBAIOTCS TAaK)KE€ TBOPUECKAs U MPUKIIA-
Hasi CTOPOHBI MBITIICHUSI.

OO0yueHue MatemMaTHKe Ta€T BO3MOKHOCTh Pa3BUBATh Y O0yUYaIOIIUXCS TOY-
HYI0, pallMOHAJIbHYIO0 U UH(OPMATUBHYIO pedb, yMEHUE OTOUpaTh HamboJjee noj-
XOJSIINE SI3IKOBBIE, CUMBOJIMYECKUE, TpaduiecKhue CpeacTBa AJIs BBIPAKEHUS
CYXJACHHUI 1 HATJSAHOTO UX MPEICTaBICHHUS.

Heo0xoauMpiM KOMIOOHEHTOM OOIIEH KyJIbTYpbl B COBPEMEHHOM TOJIKOBA-
HUM SIBISETCA OOIee 3HAKOMCTBO C METOJaMHU TO3HAHUA ACHCTBUTEIHHOCTH,
IpEeCTaBICHUE O MPEAMETE U METO/IaX MaTeMaTUKH, UX OTJIIMYUI OT METOJOB JIpY-
TMX €CTECTBEHHBIX U T'YMaHUTApHBIX HAyK, 00 OCOOEHHOCTSX MPUMEHEHUS MaTe-



MaTHUKH JJIS PELICHUS] HAyYHbIX U NPUKIAIHbIX 3a1a4. Takum 00pa3oM, MaTeMaTH-
4yeckoe 00pa3oBaHME BHOCHUT CBOM BKJIAJ B ()OpMUPOBAHHME OOLIEH KyJIbTYpHI de-
JIOBEKA.

N3ydyeHne MaTeMaTHKU Takke CIIOCOOCTBYET ICTETHUECKOMY BOCIUTAHUIO
4eJIOBEKa, MOHMMAHMIO KPacOThl M M3SLIECTBA MAaTEMAaTUYECKHUX PacCYKICHUH,
BOCHPUSATHIO FEOMETPUUECKUX (POPM, YCBOCHHIO HJIEU CUMMETPUHU.

Ilenn u ocobeHHOCTH M3yuyeHUs yuyeOHoro mpeamera «Martematukay. 5-9
KJIACCHI.

[TpuoputeTHBIME LIETSIMU O0yUEHUSI MaTeMaTHKE B 5-9 Kilaccax SBISIOTCS:

- dbopMupOBaHUE HEHTPATBHBIX MAaTEeMAaTUYECKUX MOHATHI (YUCIIO, Be-
JUYMHA, TeOMETpUIecKas Qpurypa, mepeMeHHasi, BeposiTHOCTh, PyHKIHsI), oOecre-
YUBAIOIIMX IPEEMCTBEHHOCTb U MEPCIEKTUBHOCTh MaTEMaTHUYECKOI0 00pa30BaHuUs
oOydJarommxcs;

- 1oJIBeJIeHNE 00yUaroluXcsl Ha JOCTYITHOM Il HUX YPOBHE K OCO3Ha-
HUIO B3aMMOCBSI3M MaTEMaTUKH M OKPY’KAOIIEro MUpa, IOHUMAaHUE MATEMaTUKU
KaK 4aCTH O0ILIEN KyJIbTYpbl YEJIOBEUYECTBA;

- pPa3BUTHE HWHTEUIEKTYaJbHbIX M TBOPYECKHX CIIOCOOHOCTEH 00y-
YalOLUXCs, MO3HABATEIbHOW aKTHBHOCTH, MCCJIEAOBATEIbCKUX YMEHUH, KPUTHY-
HOCTH MBILIUICHHS], HHTEpECa K U3YYEHUIO MATEMATHKHU;

- (dopMupoBaHrue (PYHKIIMOHATIBHOW MaTeMaTUYECKOM TI'PaMOTHOCTH:
YMEHHMsI pacro3HaBaTh MPOSBICHUS MaTEeMaTUYECKUX MOHATHI, OOBEKTOB U 3aKO-
HOMEPHOCTEN B peasIbHbIX )KMU3HEHHBIX CUTYalUsX U MPU U3yYEHUHU JPYTUX yueo-
HBIX TPEJAMETOB, MPOSBIICHUS 3aBUCUMOCTEH M 3aKOHOMEPHOCTEH, (opMynupo-
BaTh MX Ha A3bIKE MATEMATHKU U CO3[1aBaTh MATEMAaTUYECKUE MOJIETHU, IPUMEHSATh
OCBOCHHBI MaTeMaTHYECKUI anmapar JJi peleHus NPaKTUKO-OpPUEHTUPOBAHHBIX
3aJla4y, MHTEPIIPETUPOBATh U OLIEHUBATH MOJYYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JINHUH COAEPKAHUSA Kypca MaTEMAaTUKHU B 5-9 kiaccax: «Hucna n
BBIYMCIICHUS», «AnreOpay» («Anredpanueckue BhIpaXXeHUs», «Y paBHEHUS U Hepa-
BEeHCTBa»), «DyHkuum», «l'eomerpusi» («I'eomerpuueckue GUrypel U UX CBOM-
cTBa», «/3MepeHne reoMeTpuYecKux BEIMUYUHY»), «BeposiTHOCTh U CTAaTUCTHKAY.
JlanHble TUHUM Pa3BUBAIOTCS MApajUIebHO, KaXJaas B COOTBETCTBUHU C COO-
CTBEHHOM JIOTUKOW, OJTHAKO HE HE3aBUCUMO OJHA OT IPYrOM, a B TECHOM KOHTAaKTE
U B3aumojieicTBuU. Kpome 3TOro, ux oObeqUHSET JOTHYecKas COCTaBIISAIOILIAS,
TPaJMLIMOHHO MPHUCYIIAasi MATEMAaTHKE M MPOHU3BIBAONIAS BCE MATEMaTUYECKHE
Kypchl U copepxarenbHbie uHuu. ChopmynupoBannoe B denepansHoM rocyaap-
CTBEHHOM 00pa30BaTENIbHBIM CTaHAapTe OCHOBHOTO 00IIero oOpa3oBaHus Tpedo-
BaHHUE «yMETh ONEPUPOBATH MOHATUSIMU: OINpeeSieHne, aKCHOMa, Teopema, JToKa-
3aTeNbCTBO; YMEHHME PAClO3HaBaTh UCTHUHHBIE M JIOKHBIE BbICKA3bIBAHUS, MPUBO-
JUTh PUMEPBI U KOHTPIPUMEPHI, CTPOUTH BBICKA3bIBAHUS U OTPUIIAHUS BBICKA3bI-
BaHMI» OTHOCHUTCS KO BCEM KypcaM, a (pOpMHUPOBAHUE JIOTUYECKUX YMEHUU pac-
npenensieTcs 1Mo BCEM rojaM oO0y4eHHs] Ha YpOBHE OCHOBHOT'O OOIIero oopas3oBa-
HUS.

Copepxxanne 0o0Opa3oBaHUs, COOTBETCTBYIOIIEE IMPEAMETHBIM pe3yJbTaTaM
OCBOEHUS paboueill mporpaMMbl, paclpeAeNEHHbIM M0 TOAaM 00Y4YeHHUs], CTPYKTY-
PUPOBAHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHIUIHAIBHBIM BOIIPO-



cam oOydaromuecs: 00pamaiich HEOJHOKPATHO, YTOOBI OBJIAJICHHE MaTeMaTH4e-
CKAMHM IOHATHAMM M HABBIKAMHU OCYLIECTBIISUIOCH ITOCJIENOBATENIBHO U IOCTYyIIA-
TEJbHO, C COOJIIOIEHUEM IPHUHIINIA [TPEEMCTBEHHOCTH, a HOBBIE 3HAHMsI BKJIKOYa-
JHCh B OOIIYIO0 CUCTEMY MaTEMaTHYECKUX MPEICTaBICHUN 00yJyaromuxcs, paciiu-
psis ¥ yriyonsis e€, o0pasysi IpOYHbIE MHOYKECTBEHHBIE CBA3H.

MecTto yueOHOro npeamera «MaremaTuka» B y4eOHOM IJIaHe

B cootBerctBUM ¢ DenepalibHBIM TOCYIAapCTBEHHBIM 00pa30BaTEIbHBIM
CTaHJIaPTOM OCHOBHOTO 00IIero oOpa3oBaHUs MaTeMaTHKa SIBIAETCA 00s3aTellb-
HBIM IIPEAMETOM Ha JaHHOM ypOoBHE oOpazoBanus. B 5-9 knaccax yueOHBbIN npea-
MeT «MaTreMaTtuka» TPaJUIMOHHO HM3y4daeTcs B paMKax CIEIYIOUUX y4eOHBIX
KypcoB: B 5-6 kinaccax — kypca «Marematukay, B 7-9 Kilaccax — KypcoB «Aui-
redpa» (BKJIOYas 3JEMEHThl CTaTUCTUKU U TEOPUH BeposiTHOCTE) u «l'eomeT-
pusi». Hacrosmei nporpaMmoii BBOIUTCS CaMOCTOSITENbHBIA y4eOHbII Kype «Be-
POSITHOCTD U CTaTUCTUKAY.

Hacroseit mporpaMmMoil npeaycMaTpuBaeTcs BbIICICHUE B YU€OHOM IIaHe
Ha U3y4YE€HHE MAaTEMaTHKU B 5-6 Kjaccax 5 y4eOHBIX YacOB B HEJENIO B TCUECHHE
KaXXJ0ro roga odyuyeHus, B 7-9 kiaccax 6 y4eOHBIX 4acOB B HEJAETIO B TEUECHUE
Ka)KJ0ro roja o0y4yeHusi, Bcero 952 yyeOHbIX yaca.

Texymmii KOHTPOJIb U IPOMEKYTOUYHASI aTTECTALMsl OCYILIECTBISIIOTCS B CO-
otBeTcTBUU C «[lo0okeHneM 00 OCyIIEeCTBICHUH TEKYILETO0 KOHTPOJIS yCIIeBAaEMO-
CTH ¥ IIPOMEKYTOUHOM aTTeCTaluu 00yJaromuxcs, ux Gopmax, NEpUOJUIYHOCTH U
NOPSIJIKE MPOBEACHUS.

Texymuii KOHTPOJIb OCYIIECTBIISIETCS C 1I€JIbI0 MPOBEPKU CTENEHU U Kaye-
CTBa YCBOEHHUS MaTepHalia B X0JI€ €ro U3y4eHHUs B CIEAYIOMMX (POpMax: caMOCTO-
ATEJIbHbIE, MMPOBEPOUYHBIE U KOHTPOJIbHBIE pa0OTHI, TECTHI, 3aUE€ThI, IPOEKTHI.

[IpomexxyTouHasi aTTecTalysl OCYUIECTBIISETCS C LEJbI0 MPOBEPKU CTEEHU
¥ KauecTBa YCBOCHMsI MaTepuaja Mo pe3yjbTaTaM U3y4eHHUs COJAEp>KaHUs yueOHO-
ro MpeaMeTa.

I'ocynpapcTBeHHast UTOroBasl aTTeCTalMsl MPOBOJUTCS B COOTBETCTBUM C 3a-
KOHOJATeIbCTBOM PO.

Ilnanupyembie pe3yJbTaTbl OCBOCHHUsSI y4eOHOro mpeamera «Marema-
THKa» HA YPOBHE OCHOBHOI0 00111ero 00pa3oBaHus

OcBoenne yuebHOro npeamera «Maremarruka» JOJDKHO oOecreduBaTh J0-
CTHXKEHHE Ha YPOBHE OCHOBHOT'O OOIIEro 00pa3oBaHusl CICAYIOMIUX JTUYHOCTHBIX,
MeTaIpeAMETHBIX U MPEIMETHBIX 00pa30BaTeNIbHbIX PE3yIbTaTOB:

JIn4yHOCTHBIE pPe3yabTaThl

JIM4HOCTHBIE pe3yJbTaThl OCBOEHHUS MpOorpaMMbl yueOHoro npeamera «Ma-
TEMaTHUKa» XapaKTEePU3YIOTCS:

Ilampuomuueckoe 6ochumanue:

IIPOSIBJIEHUEM MHTEpeca K MPOIUIOMY M HACTOSIIEMY POCCUHCKOW MaTema-
TUKH, HEHHOCTHBIM OTHOIUEHHWEM K JOCTHMKEHUSM POCCUWCKMX MAaTEMaTUKOB U
POCCHICKOM MAaT€MaTH4YE€CKOW IIKOJbI, K HCIOJb30BAHUIO 3THUX JOCTHUKEHHUU B
JIpYTUX HayKax U MPUKIAJAHBIX cepax.

I'padsicoanckoe u 0yxo6HO-HpasCmMeEEHHOe 60CNUMAaHUe:



TOTOBHOCTBIO K BBITIOJTHEHHIO 00sI3aHHOCTEH TpaKJaHUHA U PEATN3allid €T0
1paB, MPEJCTABICHHEM O MAaTEMAaTUUYECKUX OCHOBaxX ()YHKIIMOHUPOBAHUS pPa3JIny-
HBIX CTPYKTYD, SIBIICHHH, MPOIEAYP T'PaKIaHCKOTO 00IIecTBa (BBIOOPHI, OMPOCHI U
Tp.); TOTOBHOCTBIO K OOCYXKJIEHUIO dTUYECKUX MPOoOJIeM, CBS3aHHBIX C IpaKTUYe-
CKMM TIPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHMEM BaXXHOCTH MOPAJIbHO-
ATUYECKUX MPUHIIUIIOB B JEATEIbHOCTH YUEHOTO.

Tpyoosoe socnumanue:

YCTAaHOBKOHW Ha aKTHBHOE YYaCTHE B PEIICHUH MPAKTUICCKUX 33]1a4 MaTeMa-
TUYECKON HAMPAaBIICHHOCTH, OCO3HAHWEM BaXHOCTH MaTeMaTHYeCKOro oOpasoBa-
HUS Ha TPOTSHKCHUH BCEW JKU3HU JUIS YCTIEITHONW MPOQECCHOHATIHON ACSTEIBHO-
CTH M pa3BUTHEM HEOOXOJMMBIX YMEHHI; OCOZHAHHBIM BHIOOPOM M IMOCTPOCHHUEM
WHIUBUTYyIbHON TPAeKTOPUU 00pa30BaHUs U KU3HEHHBIX TUIAHOB C YUETOM JIMY-
HBIX UHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEM.

Ocmemuueckoe socnumanue.

CIIOCOOHOCTBIO K AMOIMOHAIBHOMY U 3CTETUYECKOMY BOCHPUSITHIO MaTeMa-
TUYECKUX OOBEKTOB, 3a/1ay, PEIICHUN, PacCy ACHUN; YMEHHUIO BUJIETh MaTeMaTH-
YEeCKHEe 3aKOHOMEPHOCTH B UCKYCCTBE.

L{ennocmu nayunoco no3nanusi:

OpUEHTAallUE! B JIEITEIbHOCTH HAa COBPEMEHHYIO CHUCTEMY HAYYHBIX IpEI-
CTaBJICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX PA3BUTHS 4YEJIOBEKA, MPUPOJIBI U 00-
IECTBA, MOHMMAHUEM MaTEeMaTHYeCKOW HayKH Kak cQepbl YeIOBEUYECCKOW es-
TEJIBLHOCTH, 3TAMOB €€ Pa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS [IUBUIN3AIIAN; OBJIa-
JICHUEM SI3bIKOM MAaTeMaTHKHA M MaTeMaTH4YeCKOW KyJbTypod KaK CPEeJICTBOM IIO-
3HAHHWS MUpPA; OBJIAJICHUEM MPOCTCHINIMMH HAaBBIKAMH HCCIEIOBATEIIbCKOW Jesl-
TEJTHLHOCTH.

Qusuueckoe gocnumarue, opmuposanue Kyibmypvl 300P08bsi U IMOYUO-
HANbHO20 ONA2ONONYUUA!

TOTOBHOCTBIO TMPUMEHATh MAaTEMaTHUYECKHE 3HAHWSA B HHTEPECaX CBOETO
3I0POBBS, BEJACHHUS 370pPOBOro 0obOpasza »KU3HHU (3I0pOBOE IUTaHHE, COATAHCHUPO-
BaHHBIN PEXXHUM 3aHATUN U OT/AbIXA, peryiisipHas (pusudyeckas aKTUBHOCTH); chop-
MHUPOBAaHHOCTHIO HaBbIKa PeICKCHH, IPU3HAHUEM CBOETO MpaBa Ha OIIMOKY U Ta-
KOTO K€ TIpaBa JIPyroro 4eJIoBeKa.

JKonocuueckoe gocnumaHue:

OpHCHTAallMeH Ha TIPUMECHCHHE MAaTEMaTHICCKUX 3HAHHUM TS PEIICHUS 3a/1a4
B 00J1aCTH COXPAaHHOCTH OKPY>KaroIIeH Cpeiibl, TUIAHUPOBAHHUS TIOCTYIIKOB U OIICH-
KM WX BO3MOJKHBIX ITOCJICICTBHH 11 OKPYKAFOIICH Cpe/bl; OCO3HAHUEM TJI00aITh-
HOTO XapaKTepa dKOJOTHIYCCKUX MPOOJIeM U MTyTeH MX PEIICHHMS.

JIn4HOCTHBIE pe3ysIbTaThl, 0OCCIEUNBAIOIIUE aIaNTAI[MI0 00yYalomerocs K
WU3MCHSIONMUMCS YCIIOBHSIM COIIMAJIEHON M TIPUPOTHON CPEJIbI:

- TOTOBHOCTBIO K JICUCTBUSIM B YCIIOBUSIX HEONPEACIEHHOCTH, MTOBBIIIIC-
HUIO YPOBHS CBOEW KOMITIETEHTHOCTH 4epe3 MPAKTUUECKYIO0 ACSTEIHHOCTh, B TOM
YHUCJIe YMEHUE YUUTHCS Y IPYTUX JIIOJICH, TPUOOPETaTh B COBMECTHOM JEATEIHHO-
CTH HOBBIC 3HAHWS, HABBIKM M KOMIIETECHITUU U3 OTBITA IPYTHX;

- HEOOXOJIMMOCThIO B (POPMHPOBAHUU HOBBIX 3HAHHWI, B TOM 4YHCIIE
dbopMyIUpOBaTh WEH, TIOHSITHS, TUTIOTE3bl 00 00BEKTaX U SBJIECHUSX, B TOM YHUCIIC



paHee He M3BECTHBIX, OCO3HABAThH JACPUIIUTHI COOCTBEHHBIX 3HAHWA U KOMITETCHT-
HOCTEH, IJIaHUPOBATh CBOE Pa3BUTHUC;

- CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIIPUHUMATh
CTPECCOBYIO CUTYaIlUIO KaK BBI30B, TPEOYIONTUN KOHTPMEP, KOPPEKTUPOBATH MPHU-
HHUMAaeMbIC PEIICHUS U JICUCTBUA, (HOPMYITHPOBATh U OLICHUBATH PUCKHU M MOCIIE/I-
CTBUSA, (GOPMHUPOBATH OTIBIT.

MeTanpeaMeTHble pe3yJbTaThl

MeranpeaMeTHbIe PE3yIbTaThl OCBOCHHUS MPOrpPaMMbl YY€OHOTO TpeaMeTa
«Marematrka» XapakTepHU3yIOTCS OBIAJCHUEM YHUBEPCATHHBIMH T03HABATEIIb-
HBIMH JICUCTBUSIMHU, YHUBEPCAIHHBIMA KOMMYHUKATHBHBIMH JICHCTBUSIMU M YHH-
BEpCAIbHBIMH PETYISATUBHBIMU JCHCTBUSMHU.

YHuBepcagbHbIe MM03HABATENIbHBIC JICUCTBUSI 00ECIeuynBal0T (HopMUpOBaHUE
0a30BBIX KOTHUTHBHBIX MPOIIECCOB 00YYAIOMUXCsl (OCBOCHUE METOOB MO3HAHMUS
OKPYXaIOIEro MUpa; MPUMEHEHUE JIOTHUYECKUX, MCCIIEeIOBATEIhCKUX OIepalu,
yMeHu# paboTaTh ¢ HHGOpMAaIIHEH ).

ba3zosvie nocuueckue oeticmeust:

— BBISIBIISAT M XapaKTEPHU30BaTh CYIIECTBEHHBIC MTPU3HAKK MaTeMaTH4e-
CKUX OOBEKTOB, MMOHATHN, OTHOIICHUA MEXAY TOHITHIMU; (OPMYIHPOBATH OIpE-
JIEJICHUS TTOHSATHH; YCTaHABIMBATh CYIIECTBCHHBIM MPU3HAK KiIacCHU(pUKAIMH, OC-
HOBAHUS JUIsl 0000IIEHUS U CPABHEHUS, KPUTEPHUH MPOBOANMOTO aHAIIN3A,

- BOCIIPUHUMATh, (HOPMYIUPOBaTh W MPEoOpPa3OBBIBATH CYKICHUS:
YTBEPAUTEIbHBIE U OTPUIATEIbHBIC, EAMHUYHbBIC, YACTHBIE U OOIINE; YCIOBHBIC,

— BBISIBJIITH MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3U U TIPOTH-
Bopeuns B (haKTax, MAHHBIX, HAOTIOJCHUSAX W YTBEPKICHUSX; MpEIaraTb KpUTe-
U TS BBISBIICHUS 3aKOHOMEPHOCTEH U TIPOTUBOPCUHIA;

— JienaTh BBIBOJBI C MCIOIB30BAHMEM 3aKOHOB JIOTUKH, ME€AYKTUBHBIX U
WHIYKTUBHBIX YMO3aKITFOUCHHH, YMO3aKITFOUCHHH 110 aHAJIOTHH;

— pazOupaTh J10Ka3aTENbCTBA MATEMATHYECKUX YTBEPKICHUN (TpSIMbIe
U OT MPOTUBHOTO), MPOBOJAUTH CAMOCTOSITEIbHO HECIIOKHBIE JIOKa3aTeIbcTBa Ma-
TEMaTUYeCKUX (PAKTOB, BHICTpaMBaATh apPryMEHTAIMIO, MPUBOIUTH TMPUMEPHI U
KOHTPIPUMEPHI; 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

— BBIOMPATH CIOCOO peleHrs yueOHOoH 3a1aun (CpaBHUBATh HECKOJIBKO
BApUAHTOB PEILICHUS, BEIOMPATh HAaMOOJIee MOIXOI[IMINN ¢ YIETOM CaMOCTOSTEIb-
HO BBIJICJICHHBIX KPUTEPHUEB).

bazosvie uccnedosamenvckue oeticmsus:

— WCITIOJIb30BATh BOMPOCHI KaK MCCIIEIOBATEIHLCKUA HHCTPYMEHT TTO3HA-
HUsS; GOopMyIUpOBATH BOMPOCH], (GUKCUPYIOITUE TIPOTUBOPEUNE, MPoOIeMy, caMmo-
CTOSITENIbHO yCTaHABJIMBATh UCKOMOE U JaHHOE, (POpMUPOBATh TUIIOTE3Y, apTyMEH-
TUPOBATh CBOIO MTO3UIINIO, MHCHHE;

— MPOBOJAUTHL MO CaMOCTOSITEJIbHO COCTABJICHHOMY IIJIaHY HECJIOXKHBIN
AKCTIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAHKE TI0 YCTAHOBJICHHIO OCOOCHHOCTEN Mare-
MaTHYECKOTO 00BEKTa, 3aBUCUMOCTEN 00BEKTOB MEKY COOOM;



- CaMOCTOSITENIHO (OPMYIUPOBATH 0OO0OIIEHNS U BBIBOABI M0 PE3YIIb-
TaTaM IPOBEAEHHOIO HAOIIOIEHUS, UCCIIEI0BAaHUS, OLIEHUBATh JOCTOBEPHOCTB I10-
JY4YEHHBIX pE3yJIbTaTOB, BBIBOAOB U 0000LICHUI];

— IPOrHO3UPOBATh BO3MOKHOE PA3BUTHE IPOLECCA, A TAKXKE BBIJIBUraTh
MPE/IOJIOKEHHUS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

Paboma c ungpopmayueii:

— BBISIBJISITH HEIOCTATOYHOCTH M M30BITOYHOCTh MH(GOpPMALINH, TaHHBIX,
HEOOXOUMBIX JJIsl pELICHUS 3a1a4U;

— BbIOMpaTh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATH
MH(GOPMALIMIO Pa3IMUHBIX BUAOB U (OPM IIPEICTABICHHUS;

— BbIOMpaTh (OpMYy TPEACTaBICHUS HHPOPMAIMH U WLTIOCTPUPOBATH
pelaeMble 3314l CXeMaMu, TuarpaMMaMu, HHOM TpaduKoil 1 NX KOMOWHAIUSIMU;

- OLIEHWBATh HAAEKHOCTh HH(OPMALINY TTO KPUTEPHSIM, MPEATOKEHHBIM
YUUTEIEM WIN CPOPMYIUPOBAHHBIM CAMOCTOSTENBHO.

VYHuBepcanbHble KOMMYHUKATUBHBIE JEHCTBUS oOecrednBaroT cHOpMUPO-
BaHHOCTb COIMAJIbHBIX HABBIKOB 00YYarOIIMXCS.

Obwenue:

— BOCIPUHUMATh U (OPMYJIMPOBATH CYXACHHS B COOTBETCTBUH C YCIIO-
BUSIMU U LEJSIMH OOIIEHUS; ICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3pEHUS
B YCTHBIX M MHUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS MO XOAY PEUICHHS 3a7auH,
KOMMEHTHPOBATh MOJTYYCHHBINA PE3yIIbTaT;

— B X0/i€ OOCYXKJEHHsI 3a/1aBaTh BOIMPOCHI MO CYIIECTBY 00CYXIaeMOit
TEMBI, IPOOJIEMbI, pelIaeMOM 3aJaul, BbICKA3bIBAaTh U/IECH, HAICJIICHHbIE HA MOUCK
pEILIEHNUs; CONOCTABIATh CBOU CYXKJIEHUS C CYKJIEHUSMHU JIPYTUX YYaCTHUKOB JHa-
jora, 0OHapy>KMBaTh pa3jMyue U CXOJCTBO MO3UIMIL; B KOppekTHOU (opme dop-
MYJUPOBATh Pa3HOTJIACHS, CBOM BO3PAKEHMUS,;

— MPEJCTaBISITh PE3yIbTaThl PEIICHUs 3a/Ja4yH, YKCIEPUMEHTa, MCCIIe-
JIOBaHMS, TPOEKTA; CAMOCTOSITENILHO BBHIOMPATh (HOpPMAT BBICTYIICHUS C yYETOM
3a71a4 Mpe3eHTAINH 1 0OCOOCHHOCTEH ayAUTOPHUH.

Compyonuyecmeo:

— NOHMMATh U HCIOJIB30BATh NMPEUMYIIECTBA KOMAaHAHON U WHIUBUAY-
aJIbHOM paOOoTHI MPH PELICHUH yYeOHBIX MaTeMaTUYECKUX 3a]a4; IPUHUMATh LETb
COBMECTHOI JesTeNIbHOCTH, IUIAHUPOBAaTh OPraHU3allMi0 COBMECTHOH paloThl,
pacnpeaensaTb BUbl padoT, JOTOBapyUBaThCs, 00CYKIaTh MPOLIECC U Pe3yJIbTaT pa-
0OTBI; 0000IIaTh MHEHHS HECKOJILKUX JIFOJIEH;

— y4acTBOBaTh B TPYNIOBBIX (opmax paboTbl (0OCyX)IaeHus, oOMeH
MHEHHUSIMHU, MO3TOBBIC IITYPMBI U JIp.); BBITIOJHATH CBOIO YacTh PabOTHl U KOOPIH-
HUPOBATh CBOW JICUCTBUS C APYTMMH HYJIC€HAMH KOMAaHbBI; OIEHUBATH KadyeCTBO
CBOETO BKJIa/Ia B OOIIMN MPOIYKT MO KPUTEPUSIM, CHOPMYITHUPOBAHHBIM YUaCTHHU-
KaMH B3aUMOJECHCTBHUS.

VYHUBepcanbHbIe PETyISITUBHBIE JEHCTBHS OOECHEeurBaIOT (POPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U >KM3HEHHBIX HABBIKOB JINYHOCTH.

Camoopeanuzayus:



- CaMOCTOATEJIBHO COCTABJIAThH IUIAH, AJITOPUTM pELICHUs 3a1adyu (Uiau
€ro 4acThb), BBIOUPATh CIOCOO pelIeHUsl ¢ y4ETOM MMEIOUIUXCS PECYpCOB U COO-
CTBEHHBIX BO3MO>KHOCTEM, apryMEHTHUPOBATh U KOPPEKTUPOBATh BaApUAHTHI pellIe-
HUN ¢ y4ETOM HOBOM MH(GOPMAIIUH.

CamoxoHmpons:

- BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISI IpoLecca U pe-
3yJpTaTa pEelICHNs] MAaTEMAaTUYECKOM 3a1a4u;

- NPEeABUAECTh TPYAHOCTH, KOTOPbIE MOTYT BO3HHMKHYTh IPH pPELICHUU
3aJlayd, BHOCUTh KOPPEKTUBBI B JICSITEIILHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OIMUOOK, BBISIBICHHBIX TPYIHOCTEH;

- OLICHUBATh COOTBETCTBUE pE3yJIbTaTa MESITEIBHOCTU MOCTaBIECHHOMN
eI U YCIOBHUSAM, OOBSACHATH NMPUUYUHBI JOCTHKEHUSI WM HEAOCTHXKEHHUS LIETH,
HaXOJUTh OIIHUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

IIpeaMeTHbIe pe3y/ibTaThl

[IpeameTHBIE pe3ynbTaThl OCBOEHUsI paboOYeill MpOrpaMmbl MO MaTEMAaTHKE
IIPEICTABIICHBI IO TOJaM 00YYEHUS B CIEAYIOLIUX pa3esiax MporpaMMbl B paMKax
OTZEJIBHBIX KypCOB: B 5-6 Knaccax — Kypca «Maremartukay, B 7-9 knaccax — Kyp-
coB «Aunredpay, «I'eomeTpus», «BeposTHOCTb U CTATUCTUKAY.

Pa3BuTre NOrn4ecKkux MpeaCcTaBICHUN U HABBIKOB JIOTHYECKOTO MBIIUICHHUS
OCYILIECTBIISIETCS Ha MPOTSHKEHUU BCEX JIET 00YyUYEHHs] B OCHOBHOM IIKOJIE B paMKax
BCEX Ha3BaHHBIX KypcoB. IIpenmonaraercs, 4TO BBITYCKHUK OCHOBHOM UIKOJIBI
CMOKET CTPOMTH BBICKA3bIBAaHUS M OTPULIAHUS BBICKA3bIBAHMI, pacllO3HABATh UC-
TUHHBIE U JIOKHBIE BBICKA3bIBAHUS, IPUBOJUTE MPUMEPBI U KOHTPIIPUMEPHI, OBJIa-
JIeeT MOHATUSMU: ONPENEIICHUE, aKCUOMA, TEOPEMA, TOKA3aTEIbCTBO — U HAYYUTCS
MCITIOJIB30BATh UX MPH BBINOJHEHUN YY€OHBIX U BHEYYEOHBIX 3a/1a4.



PaGouas nporpamma yyeOHOro Kypca «MaremaTuka.
5-6 kiaccnl
Ienu n3yyenus yueOHOro Kypca

[TpropuTeTHBIMM LIETAMU O0yUEHUsI MaTEMAaTHKE B 5-6 Kilaccax SBIISIOTCS:

- IpoAoDKeHHE (HOPMUPOBAHMSI OCHOBHBIX MATEMAaTUYECKUX IOHSATHIM
(uucno, BeIMUYMHA, TeoMeTpuyeckas Qurypa), oOECHeunBaIOIIUX MPEEMCTBEH-
HOCTb U MEPCIIEKTUBHOCTh MATEMATUUYECKOT0 00pa30BaHusl 00y4aroInXCs;

- pa3BUTHE HWHTEIUIEKTYyaJbHBIX M TBOPYECKUX CIHOCOOHOCTEH 00yuaro-
IIUXCS, ITO3HABATEIIBHOW AaKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUW, MHTEpEca K
U3Y4YECHUIO MaTEMATHKH;

- 1oJIBeJIeHNE 00y4aroluXcsl Ha JOCTYITHOM Il HUX YPOBHE K OCO3Ha-
HUIO B3aMMOCBS3M MaTEMaTUKH U OKPYKAIOIIETO MUPA;

- (dopMupoBaHrue (YHKIIMOHATIBHOW MaTeMaTUYECKOM TI'PaMOTHOCTH:
YMEHUS PACIO3HABATh MAaTEMaTHUYECKUE OOBEKTHI B PEAIbHBIX KU3HEHHBIX CUTYa-
LUSAX, IPUMEHATh OCBOCHHBIE YMEHHUS JIJISl pELICHUSI PAKTUKO-OPUEHTUPOBAHHBIX
3a/1a4, UHTEPIPETUPOBATH MOJYYEHHBIE PE3YyJIbTATHI U OLICHUBATh X HA COOTBET-
CTBHE MPAKTUYECKOU CUTYALUH.

OcHOBHBIE JJMHUM COJEpKaHUS Kypca MaTeMaTUku B 5-6 kiaccax — apudg-
METHUYECKass U TeOMEeTpUYEcKasi, KOTOPbIE PAa3BUBAIOTCS INMApaJUICIbHO, KaXaas B
COOTBETCTBUH C COOCTBEHHOM JIOTUKOM, OJJTHAKO, HE HE3aBUCUMO OJ[HA OT JAPYTroi, a
B TECHOM KOHTAKTE€ U B3aUMOJAECUCTBUU. Takke B Kypce IPOUCXOIUT 3HAKOMCTBO C
3JIEMEHTaMU aJireOpbl U ONUCATENBHON CTATUCTUKU.

N3yuenue apudmeTnyeckoro Marepuana HauMHAeTCs CO CUCTEMATU3aluK U
pPa3BUTHA 3HAHUM O HATYPAJbHBIX YUCIaX, MOJYYEHHBIX B HaYabHOU mkone. [Ipu
TOM COBEPIICHCTBOBAHUE BBIYUCIUTEIBHON TEXHUKH U (HOPMHUPOBAHHE HOBBIX
TEOPETUYECKUX 3HAHUM COYETAETCS C PA3BUTHEM BBIYMCIUTEIBHOM KYJIbTYpHI, B
YaCTHOCTH C OOYYEHHEM MPOCTEUIIUM MPUEMaM MPUKUIKU U OLEHKH PE3yJIbTaTOB
BBIYMCIIEHNU. M3yueHne HaTypagbHBIX YUCEN MPOJOJKAETCA B 6 Kilacce 3HAKOM-
CTBOM C Ha4aJIbHBIMU MMOHATUSMU TEOPUU AEITUMOCTH.

Hpyroii KpynHsblid 010K B COAEp>KaHUU apuU(PMETUUECKON JIMHUUA — 3TO APO-
ou. Hauano u3yueHusi OOBIKHOBEHHBIX M JAECSITHUYHBIX IPOOEil OTHECEHO K 5 Kiac-
cy. DTO HEepBbIN ATal B OCBOCHUHU ApOOe, KOrjaa MpOUCXOJUT 3HAKOMCTBO C OC-
HOBHBIMU HUJESIMH, MOHATUSAMU TeMbl. [Ipu 3TOM paccmoTpeHre OOBIKHOBEHHBIX
npobeil B OJTHOM 00bEME MPEANIECTBYET U3YyUEHHUIO JECATUUHBIX Ipo0ei, uTo 11e-
Jeco00pa3Ho ¢ TOUKH 3pEHUS JIOTUKU U3JI0KEHHS YUCIOBOW JIMHUH, KOT/1a IpaBu-
Ja EeHCTBUM C NECATUYHBIMHU JPOOSMU MOKHO OOOCHOBATh Y€ M3BECTHBIMH all-
TOPUTMAMU BBINIOJIHEHUS JEHCTBUN C OOBIKHOBEHHBIMHU JIPOOSIMH. 3HAKOMCTBO C
JNECATUYHBIMU JIPOOSIMH PACUIUPUT BO3MOKHOCTH JJI IOHUMAaHUS 00y4aroluMHu-
CSl IPUKJIATHOTO NMPUMEHEHUSI HOBOM 3alMCH NIPU MU3YYEHUU APYTUX MPEIMETOB U
[P MIPAKTUYECKOM HUCNOJIb30BaHUU. K 6 Kilaccy OTHECEH BTOPOM ATall B U3yUEHUN
IpoOeil, T1Ie MPOUCXOIUT COBEPIICHCTBOBAHUE HABBIKOB CPABHEHUS U IIPeoOpaso-
BaHUsl JIpoOel, OCBOECHHE HOBBIX BBIUMCIMTEIBHBIX aJTOPUTMOB, OTTAYMBAHUE
TEXHUKU BBIYUCIICHUH, B TOM YHCJIC 3HAYCHUN BBIPAKCHUM, COIEPKAIINX U OOBIK-
HOBEHHBIE, U IECATUYHBIC TPOOH, YCTAHOBIICHUE CBA3CH MEXKIy HUMH, PaCCMOTpE-



HUE NPUEMOB PEILICHU 33]1a4d Ha ApoOu. B Havasie 6 kiacca nNpoucXoauT 3HAKOM-
CTBO C IIOHATHEM IIPOLICHTA.

OCOOEHHOCTBIO M3YyUYEHUS MOJIOKUTEIbHBIX U OTPULATENIbHBIX YUCEIl SABIIS-
€TCs1 TO, YTO OHU TAKXKE MOTYT pacCMaTpUBaThCA B HECKOJIBKO ATanoB. B 6 kiacce
B Hadajie u3ydeHus TeMbl «l10J0KUTENBHbBIE U OTPULIATENIBHBIC YHCIIA» BBIICIACT-
cs noareMma «lLlensle yncnay, B paMKax KOTOPOW 3HAKOMCTBO C OTPULIATEIbHBIMU
YUCJIIAMH U ACUCTBUSAMH C MOJIOKUTEIBHBIMU U OTPHULIATEIBHBIMU YUCIIAMH IIPOUC-
XOJIUT Ha OCHOBE COAEPKATEIBHOTO IMOAXOAAa. DTO MO3BOJIAET Ha JIOCTYITHOM
YPOBHE INMO3HAKOMHTH YYAIIUXCSI MPAKTHYECKU CO BCEMH OCHOBHBIMU IOHATUSIMU
TEMBbI, B TOM YHCJIE€ U C MPABUJIAMH 3HAKOB IPH BBIOJHEHUN apU(PMETHIECKUX
neicTBUl. M3ydyeHne pallMOHaIbHBIX YHCETI HA 3TOM HE 3aKOHYMUTCS, a OyAeT nmpo-
JIOJDKEHO B Kypce anreOpel 7 Kjacca, 4TO CTaHET CIEAYIOIIHMM IIPOXO0JIOM BCEX
MPUHIMIUATBHBIX BOIIPOCOB, TEM CaMbIM pa3JeleHUe TPYJHOCTEH o0jeryaer Boc-
OpUsATHE MaTepualia, a paclpeielieHue BO BPEMEHH CIOCOOCTBYET HPOYHOCTH
IpUOOpPETAEMBbIX HABBIKOB.

[Ipu 0OydyeHMH pElIEHUI0 TEKCTOBBIX 33Jau B 5-6 KilaccaX HCIOJIb3YIOTCA
apumerrnyeckue npuéMsl perieHus. TeKkCcToBbIe 3ajauM, pelIaeMble IPU 0TPaboT-
K€ BBIYMCIIMTENIBHBIX HABBIKOB B 5-6 Kjaccax, pacCMaTpHUBAIOTCA 3a/1a4 CIIEIYIO-
IIMX BUJOB: 33Jla4M Ha JBUKEHHE, HA YacTH, HA TOKYIIKH, Ha paboTy U IPOU3BO-
JTUTENIbHOCTb, Ha MPOLIEHTHI, HA OTHOIIEHUS U mponopuuu. Kpome Toro, odyuato-
HIMECs] 3HAKOMATCS ¢ TpUEMaMu pelIeHus 3a71a4 nepedopoM BO3MOKHBIX BapuaH-
TOB, ydarcs paOoTaTh ¢ MHQOpMaUUEl, MPEACTaBICHHOW B (opme Tabiuil WiIn
JarpamMm.

B paboueii nporpamme npeaycMoTpeHo GOpMUPOBAHUE MPOIEACBTUYECKUX
anredpanyeckux mpencTaBieHuid. BykBa Kak CUMBOJI HEKOTOPOIO YHMCIA B 3aBHU-
CUMOCTH OT MaT€MAaTUYECKOr0 KOHTEKCTa BBOJAUTCSA NOCTENEHHO. byKBeHHas1 CUM-
BOJIMKA LIIMPOKO MCIOJIB3YETCs MPEXJIE BCETO JUIsl 3alKMCU OOIIUX YTBEPKICHUM U
npeyIoKEeHUH, PopMyJ1, B YACTHOCTH JJIl BBIYUCIICHUSI T€OMETPUUECKUX BEJTUYMH,
B KaU€CTBE «3aAMECTHUTEIISD» YHCIIA.

B kypce «MaremaTuku» 5-6 K1accoB MPEACTaBIICHA HATJsAIHAsS T€OMETPUSs,
HaIpaBJICHHAasl HA pa3BUTHE OOPA3HOIO MBIIJICHUS, IPOCTPAHCTBEHHOrO BOOOpa-
XKEHUSI, U300pa3UTENbHBIX YMEHUI. DTO BasKHBIH 3Tall B U3y4YEHUH T€OMETPUH, KO-
TOPBIA OCYIIECTBIIIETCS HA HAIVSIIHO-IIPAKTUYECKOM YPOBHE, OIHUPAETCs Ha
HarJIsIHO-00pa3Hoe MbllUIeHHe oOydarouuxcs. bonbias ponb OTBOAMTCS IMpak-
TUYECKOM JEeSATENBHOCTH, ONBITY, SKCIIEPUMEHTY, MOJeIpoBannio. O0yyarouuecs
3HAKOMSITCSI C TEOMETPUUYECKUMH (PUTYypaMU Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX
NPOCTEUIIMMU KOHPUTYypalMsIMHU, ydaTcs HU300paxkaTh MX HAa HEJIMHOBAHHON M
KJieTyaTo Oymare, paccMaTpuUBalOT WX MpocTeiire cBoiicTBa. B mponecce uzy-
YEeHUS HArJsiJHOM FeOMETPUN 3HAHUS, OJIyYeHHbIe O0OYYArOIIMMUCS B HaYaJIbHOU
LIKOJIE, CHCTEMATU3UPYIOTCS U PACILIMUPSIOTCS.

MecTo y4eOHOro Kypca B y4eOHOM IIaHe

CornacHo y4yeOHOMY IUTaHy B 5-0 KilaccaX M3y4aeTcs HHTETPUPOBAHHBIN
npeaMer «MaTemaTHKay, KOTOpBIM BKIIOYaeT apuMeTudecKkuil martepuan u
HaIJIIHYI0 T€OMETPHIO, a TAK)KE MPONEACBTUYECKHUE CBEACHUS U3 alreOpsbl, dJie-
MEHTBI JIOTUKHU ¥ Hayaja ONMUCATEIbHON CTaTUCTHUKHU.



VY4eOHblll TUIaH HA U3yYEHHE MAaTEMATUKH B 5-6 Kjaccax OTBOJUT HE MEHEE
5 yueOHBIX 4acOB B HEJENIO B TEUEHHE KAXKIOro roja 00y4eHHs, BCETO HE MEHeEe
340 y4eOHBIX 4acoB.



Coaep:xanue yueOHOro Kypca (mo rogam o0y4deHust)

5 kaace

HarypaJjibHble YncjIa ¥ HYJIb

Harypansnoe uucno. Pan HatypanbhHbix uuncen. Yuciao 0. MzoOpaxenue
HATypaJbHBIX YUCEJ TOYKAMU Ha KOOPJIUHATHOMN (YMCIOBOM) MIPSIMOA.

[To3unmonHas cucreMa cuuciaeHus. PuMckas Hymepanus Kak OpuMEpP HEIo-
3UIMOHHOMN CUCTEMBI cCUuCeHus. [lecaTnuHas cucteMa CUUCIICHHUS.

CpaBHeHUE HATypaJbHBIX YHUCEJ, CPABHEHUE HATYpPaJbHBIX YUCEN C HYJIEM.
Crioco6s1 cpaBHeHHsI. OKpyTIeHHE HATypaIbHBIX YHCEIL.

CroxeHure HaTypajabHbIX YHUCEIT, CBOMCTBO HYJIS MPH CIOXEHUU. Briuntanue
KaK JeicTBUE, OOpaTHOE CIIOKEHUIO. Y MHOKEHUE HATypalbHBIX YKCEII; CBOICTBA
HYJISI U1 €MHUIIBI TP YMHOXKEHUU. JlelieHne Kak jaeiicTBue, 0OpaTHOE YMHOXKe-
HU0. KOMIIOHEHTHI eMCTBUH, CBSI3b Mexay HUMH. [IpoBepka pesynbrata apud-
METHUYECKOro AeicTBus. [lepemecTuTeNbHOE U coueTaTeIbHOE CBOMCTBA (3aKOHBI)
CJIOEHUSI U YMHOXKEHUS, Paclpe/IeTUTEIbHOE CBONCTBO (3aKOH) YMHOXKEHUS.

Hcnonb3zoBanue OyKB Juisi 0003HAYEHHSI HEU3BECTHOTO KOMIIOHEHTA U 3aITu-
CH CBOMCTB apr(PMETUUECKUX JTCUCTBUI.

JlenuTenu U KpaTHbIE YKCIA, Pa3ioKeHUE Ha MHOuTenu. [Ipocteie u co-
ctaBHble yucha. [Ipusnaku nenumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ octaTkom.

Crenenb ¢ HaTypalbHBIM IOKa3aTelieM. 3alluCh YKCIIA B BUJE CYMMBbI pas3-
PSAHBIX ClIaraeMbIX.

HucnoBoe BeIpakeHHUE. BbIunclieHNE 3HAYEHHWI YMCIOBBIX BBIPAXKEHUU; MO-
PSAIOK BBIMOJHEHUS JedcTBUM. Mcrmonb30BaHUE MPU BBIYMCICHUSX TEPEMECTH-
TEJILHOTO U COYETaTEILHOIO CBOMCTB (3aKOHOB) CIIOKEHUSI M YMHOXKEHUS, pacrpe-
JETUTETLHOTO CBOMCTBA YMHOXKEHUSI.

Jpodu

[IpeacraBnenue o aQpobu Kak CHocoOe 3amuCH 4acTH BeMUYUHBI. OOBIKHO-
BeHHbIE ApoOu. [IpaBuiibHbIe U HeNpaBuiIbHBIE ApoOu. CmenanHas ApoOb; Tpe-
CTaBJICHUE CMEINIaHHOW pOoOW B BHUJE HEMPABWIBHOW JPOOU U BBIJCIICHUE LIETOM
YacTH YHUCJa U3 HeMpaBUIbHOU Jpodu. M300paxkenue apobdeit ToukaMu Ha YUCIIO-
BoH npsimoii. OcHOBHOE cBoMCTBO apodu. Cokparienue apooeit. [lpuBenenue apo-
Ou K HOBOMY 3HaMmeHateno. CpaBHEHUE APOOECH.

CrnoxeHre ¥ BRIUUTAHUE poOei. YMHOXKEHHE U IeJIeHne qpo0eit; B3auMHO-
oOpatHble qpodu. HaxoxaeHne 4acTu 1eI0To U 1eJI0TO 0 €ro YacTH.

JHlecatuunas 3amuch aApooOei. IlpeacrtaBieHue OecSITUYHOM poOW B BUIE
OObIKHOBEHHOM. M300paxeHue NecaTUYHbIX ApoOeil TOUKaMu Ha YMCIOBOM Mps-
Moi. CpaBHEHHUE JECATUYHBIX APOOEH.

Apudmerrnueckue IEUCTBUA C ACCATUYHBIMU ApoOsmu. OKpyrieHue aecs-
TUYHBIX IpOOEH.

Pemenue TeKCTOBBIX 33124

Pemenne TekcTOBBIX 3a/au apupMeTHIECKUM criocoOom. Perenne jnorude-
CKHX 3a/1a4. Peinienue 3a1a4y nepeObOpoM BCeX BO3MOKHBIX BapuaHTOB. Mcrosib3o-
BaHME MPU PEILICHUH 3a]1a4 TAOJIHUI] U CXEM.

Pemienne 3amay, coaepKaliMx 3aBUCHUMOCTH, CBSI3bIBAIOLIUE BEITUYUHBIL:
CKOPOCTh, BpPEMsI, pACCTOSIHUE; 11€Ha, KOJIUYECTBO, CTOMMOCTh. EquHuUIIbBI U3Mepe-



HUS: MacChl, 00bEMa, IIEHBI; PACCTOSHHUSI, BpeMEHH, CKOPOCTU. CBS3h MEXKIY €IH-
HULIAMHU U3MEPEHUS KAXKIOW BEJIMYUHBI.

Pelienre ocCHOBHBIX 3a71a4 Ha IpOOH.

[IpeacTaBienue NaHHBIX B BUE€ TaOIMI], CTOJIOYATHIX JUATPAMM.

Harasignas reomerpus

Harnsianele npeacTaBienus o pUrypax Ha IjI0CKOCTH: TOUYKa, MpsMasi, OTpe-
30K, JIy4, yTOJ, JIOMaHasi, MHOTOYTOJbHUK, OKPYKHOCTb, Kpyr. Yroia. I[Ipsamoii,
OCTPBIN, TYIIOU U pa3BEPHYTHIN YTJIbI.

JInuHa oTpe3ka, METPUYECKUE €AUHUILIBI JUIMHBL. J[JIMHA JIOMaHOU, IEpUMETP
MHOT'OyTOJIbHUKA. 3MepeHune 1 MOCTPOCHUE YTIIOB C TOMOIIBIO TPAHCTIOPTUPA.

Harnsinuele npencraBiaeHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK;
NPSIMOYTOJILHUK, KBaJpaT; TPEYroJIbHUK, O PAaBEHCTBE (DUTYD.

N3obOpaxkenne ¢uryp, B ToM uucie Ha kierdarod Oymare. IloctpoeHue
KoH(pUrypanuii u3 yacteil mpsiMoi, OKPYKHOCTH Ha HEJTMHOBAHHON W KJIETYAaTON
Oymare. Mcrniosnb30BaHre CBOMCTB CTOPOH U YTIIOB IPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaaes NpsIMOYroJibHUKAa U MHOTOYTOJIBHUKOB, COCTABIIEHHBIX U3 MPSMO-
YTOJIBHUKOB, B TOM 4HCIie (PUTyp, N300pakEHHBIX Ha KJeT4aTon Oymare. EquHuIibt
WU3MEPEHUS TTOMIAIHN.

Harnsianele mpeacTaBieHUsi O MPOCTPAHCTBEHHBIX (DUTYpax: MPSMOYTOJIb-
HBIM Mapasienenumnesi, Ky0, MHOTOrpaHHUKH. M300paskeHne mpoCcTeHIINX MHOTO-
rpaHHUKOB. Pa3BépTku Ky0Oa u napamwienenunena. Coznanue Moaeiaeii MHOrOrpaH-
HUKOB (13 Oymaru, MpoBOJIOKHU, IIIACTUIIMHA U Ap.).

OO0BEM TPSMOYTOJBLHOIO Mapajienenumnena, Kyoa. EAMHUIBI U3MepeHHs
o0BEMa.

6 kiacc

HarypaJjbHblie yucia

ApudmMernueckre IEHCTBUS C MHOTO3HAYHBIMU HATypadbHBIMH YHCIIAMH.
YucnoBele BeIpaKEHHUS, TTOPSIOK JCHCTBUH, UCTIOb30BaHUE CKOOOK. Mcronp3oBa-
HUE€ MPU BBIYUCIICHUAX NEPEMECTUTEIHHOTO U COYETATEIbHOTO CBOMCTB CIIOXKEHUS
U YMHOXXEHUS, PaCHpeAeNIUTENbHOIO CBOMCTBAa YMHOKEHHs. OKpyTJIeHHE HATy-
paJbHBIX YKCEIL.

Jlenutenu u KpaTHBIC YMCIIA; HAUOOJBIINN OOIIUIA TeTUTETh U HAUMEHBIIIECE
oO1ree kpaTHoe. [lenMMocTh CyMMBI B POU3BeIeHUs. [{efeHre ¢ 0CTaTKOM.

Jpodu

OOGbIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO APOOH, COKpalleHue aApooei.
CpaBHeHue U ynopsiiounBaHue Jipodeil. Perienue 3a1a4 Ha HaXOXKJEHUE YacTH OT
I[EJIOTO U 1IEeJIOTO Mo ero 4actu. [[poOHoe umcio kak pesyiabrar aeneHus. Ilpen-
CTaBJICHHE JCCATUYHOM NpoOM B BHUJE OOBIKHOBEHHON IpoOU M BO3MOXXHOCTh
NpeCTaBIeHUs] OOBIKHOBEHHOM JIpoOU B BUE JIeCITUUHON. [lecaTuunbie qpodu u
MEeTpHUYecKasi cucteMa Mep. ApudmeTndeckue ASHUCTBUS U YUCIOBBIC BBIPAXKCHUS
C OOBIKHOBEHHBIMH M JICCITUIHBIMH JIPOOSIMH.

OtHomenue. Jlenenue B 1aHHOM OTHOIIeHMH. Macmtad, nmponopuus. [lpu-
MEHEHHE NPOMOPILIUH ITPU PELICHUU 3a1a4.



[TonsTre mpoueHTa. Beluncienne npoleHTa OT BEJIMYUHBI U BEJIMYHUHBI 110
e€ mpolleHTy. BolpakeHue mpoLeHTOB IeCATUYHBIMU Jpo0siMu. Pelienue 3a1au Ha
MPOLIEHTHI. BhIpakeHNE OTHOLIEHUS BEJIMYUH B MPOLICHTAX.

[TonoxuTenbHbBIE U OTPULIATEIIBHBIE YHCIIA

[TonoxxutenbHble U OTpULIATENbHBIE uncia. Llensie yncna. Moayns 4uncia,
reoMeTpudecKas HHTeprperanus Moayis yucia. M3o0paxkenue yrcesn Ha KOOPIH-
HaTHOUW mpsimoii. YucnoBbie nmpomexxkyTku. CpaBHeHUEe yucen. ApudmeTndeckue
JICVCTBHS C MOJOKUTEIBHBIMU U OTPULIATEIILHBIMH YHCIIAMU.

[IpssmoyronbHast cuctemMa KOOpAMHAT Ha TIIOCKOCTH. KoopinHaThl TOUKM Ha
IUIOCKOCTH, abcuucca u opaunara. [loctpoenue Touek u GUryp Ha KOOpIWHATHOU
IIJIOCKOCTH.

bBykBeHHBbIEe BbIpaKeHUS

[Ipumenenue OyKB AJis 3alMCH MAaTeMAaTUYECKUX BBIPAXKEHUM U TIPEAJIONKE-
Huil. CBolicTBa apupMeTUYECKUX JAeUCTBUI. ByKBeHHbIE BhIPaKEHUS U YHCIIOBBIC
IIOJCTAHOBKU. DYKBEHHBIE PAaBEHCTBA, HAXOXJICHUE HEU3BECTHOI'O KOMIIOHEHTA.
dopmyiibl: GopMyIIbI IEpUMETpa U TIIOMIAIU PSMOYTOJIbHUKA, KBaJpaTa, 00bEMa
napajiesnienunena u Kyoa.

Pelenue TeKCTOBBIX 33124

Pemenne TekCcTOBBIX 3a/1au apupmMeTHYecKuM criocodom. Pemienue jgoruye-
ckux 3ajad. Pemenne 3amau nepebopoM BCeX BO3MOMKHBIX BAPUAHTOB.

Pemenne 3amau, comepkammx 3aBUCUMOCTH, CBA3BIBAIOIINX BEJIUYUHBL:
CKOpPOCTb, BpPEMs, PACCTOSHUE; LI€HA, KOJIMYECTBO, CTOMMOCTh; IPOU3BOIUTEIb-
HOCTb, BpeMsi, 00bEM paboThl. EMUHUIIBI U3MEPEHUS: MAaCChl, CTOUMOCTH; PACCTOSI-
HUSI, BPEMEHHU, CKOPOCTU. CBSI3b MEXKIY €AMHUIIAMU MU3MEPEHHS KaXIO0N BEIUYU-
HBI.

Pemenune 3amad, CBSI3aHHBIX C OTHOLIEHHWEM, MPONOPIHOHAIBHOCTHIO BEJIH-
Y1H, POIICHTaMU; PEIlIEHNe OCHOBHBIX 3a71a4 Ha IPOOU U TPOIEHTHI.

OneHka W MpPUKHUAKA, OKpyryieHne pesyibrata. CocTaBieHHE OYKBEHHBIX
BBIPAKECHUH T10 YCIOBUIO 3aa4U.

[IpeacraBieHre MaHHBIX C TMOMOIIBI0 Tabnui U auarpamm. Cronbuatsie
JAArpaMMbl: YTEHHUE U NTIOCTPOEHHE. UTEHUE KPYTOBBIX JUarpaMM.

Harasimnas reomerpust

Harmsinaeie mpeactaBienns o purypax Ha IMIOCKOCTH: TOUYKa, MPpsMasi, OTpe-
30K, Jy4, YroJj, JIOMaHasl, MHOTOYTOJbHHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPYXHOCTb, KPYT.

B3anmHoe pacrnonokeHne ABYX NPSAMBIX Ha IUIOCKOCTH, NapajllesIbHbIC
NpsMbIE, TIEPNECHAUKYJAPHBIE TpsiMbie. M3MepeHue pacCTOSTHUN: MEXKAY IBYMS
TOYKaMH, OT TOYKH J0 NPsIMOM; JIMHA MApILIPyTa HA KBAJAPATHOMN CETKE.

N3mepenne u mocTpoeHue YrioB C MOMOIIBIO TpaHcnopTtupa. Buaer Tpe-
YTOJIBHUKOB: OCTPOYTOJIBHBIN, MPSMOYTOJbHBINA, TYMOYTOJbHBIN, paBHOOEAPCH-
HBIW, PABHOCTOPOHHHM. YEThIPEXYTOIbHUK, TPUMEPHI YETBIPEXYTOJIBHUKOB. [Ips-
MOYTOJIbHUK, KBaJpaT: HCHOJIb30BAHUE CBOMCTB CTOPOH, YIJIOB, JWArOHAaJICH.
N300paxeHune reomeTpudeckux (Uryp Ha HEITMHOBAHHON OyMare ¢ HCIOJIb30Ba-
HHUEM LIUPKYJS, JIMHEWKU, YTOJbHHUKA, TpaHcnoptupa. [loctpoeHus Ha kieryaTtou
Oymare.



[lepumerp mHOrOyronpHuka. [lonarue mmomanan GUrypsl; €AMHULBI U3MeE-
penus miomany. [IpubmmkénHoe uamMepeHue miomanau Guryp, B TOM 4uCie Ha
KkBajipatHOl ceTke. [IpuOmmxk€HHOE W3MEpeHUEe IJIMHBI OKPY>KHOCTHU, IJIOIIAIU
KpyTa.

CummeTpusi: eHTpalibHasl, OceBas U 3epkanbHas cumMmeTpuu. [locTtpoeHue
CUMMETPUYHBIX QUTYD.

Harnsanele npeactaBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax: mapaienenu-
nej, Kyo, mpu3Ma, mupamMuaa, KOHyc, IIHHAp, map u chepa. M3o0pakenue mpo-
CTpaHCTBEHHBIX (puryp. [Ipumepsl pa3BEPTOK MHOTOTPAHHHUKOB, IMIIMHIPA U KO-
Hyca. Cozmanue mMojeneil mpoCTpaHCTBEHHBIX (uryp (u3 Oymaru, HpOBOJIOKH,
MJIACTUIIMHA U JIP.).

[Tonsatue o0béMa; eguHULIBI U3MEpeHuss 00bEMa. OOBEM MPSIMOYTOJIHLHOTO
napajuienenumnena, Kyoa.



IInanupyembie npeaMeTHbIE Pe3yJbTATHI 0CBOCHHUA padoyeil mporpam-

MBI Kypca (110 rogamM o0y4eHust)

OcBoenue yuebHOro Kypca «MartemMaTtuka» B 5-6 Kjaccax OCHOBHOM IIKOJIBI
JIOJDKHO 00€CTeurBaTh JOCTHXKEHHUE CIICIYIONIUX MPEeIMETHBIX 00pa30oBaTEIbHBIX
pe3yJIbTaTOB:

5 kaacce

Yucia 1 BbIYUCIEHUA

[ToruMaTe ¥ TPABUWIIBHO YMOTPEOSATH TEPMUHBI, CBSI3aHHBIC C HATY-
pajJbHBIMU YUCIIAMU, OOBIKHOBEHHBIMH U JIECSITUYHBIMU APOOSMH.
CpaBHUBaTh M YNOPAIOYMBATH HATypalibHbIC YHUCJA, CPaBHUBATh B
IPOCTEUIINX CITydasix OOBIKHOBEHHbIE JPOOH, IECATUYHBIE IPOOH.
CoOTHOCUTH TOUYKY Ha KOOPJUHATHOU (YHCIIOBOI) TIPSIMOI C COOTBET-
CTBYIOIIUM €¥ 4uCJIOM M HU300pakaTh HATypaJIbHbIE YMCIA TOYKAMU
Ha KOOPAWHATHOM (YMCIIOBOM) MPSAMOI.

Brimonuars apudmeTndyeckue JeHCTBUS ¢ HATYPAIbHBIMU YUCIAMU, C
OOBIKHOBEHHBIMHU JIPOOSIMU B MPOCTEUIITNX CITyUasX.

BrInosHATE IPOBEPKY, MPUKUIKY PE3YyIbTaTa BEIYUCICHUI.
OKpyTIJIsTh HaTypaJibHbIE YHCIIA.

Penienue TeKCTOBBIX 3agaav

Pemate TekcTOBBIE 3adauM apu(PMETHYECKUM CIIOCOOOM U C MOMO-
[0 OPTAaHU30BAHHOTO KOHEYHOTO Mepedopa BCEX BO3MOXKHBIX BapH-
AHTOB.

Pematpe 3amaum, copep:kamuye 3aBUCMMOCTH, CBSI3bIBAIOLIME BEJIWYM-
HBI: CKOPOCTh, BpEMS, PACCTOSIHUE; 1IEHA, KOJIMYECTBO, CTOUMOCTD.
Hcnonp30BaTh KpaTKue 3alCH, CXEMbl, TaOJIHIIbI, 0003HAUYCHUS TIPU
pellIeHnY 3a7a4.

[Tonp30BaThCS OCHOBHBIMHU €IMHULIAMU HW3MEPEHHUS: LIEHbI, MACCHI;
pacCcTosIHUSI, BPEMEHHU, CKOPOCTH; BBIPAXaTh OJIHU €IWHUIIbI BEJIUYU-
HBI YEPE3 IpyTHeE.

N3Bnekath, aHaTU3UpPOBaATh, OILICHUBATh WH(OpMAIUIO, MPEACTaBICH-
Hyl0 B Tabiuile, Ha CTOJNOYATON aMarpamMme, HHTEPIPETUPOBATH
MPEJICTABJICHHBIE JAHHbBIC, UCIIOJIb30BaTh JAHHBIC NPU PEIICHUU 3a-
nay.

Harasignas reomerpus

[Tonp30BaThCS TEOMETPUUYECKUMU TOHATUSMU: TOUYKa, MpsMasi, OTpe-
30K, JIy4, YroJI, MHOTOYTOJIbHHK, OKPY>KHOCTb, KPYT.

[IpuBoauTh MpPUMEPHI OOBEKTOB OKPYKAIOMIETO MHpPA, HMMEIOIINX
(dbopMy U3YUEHHBIX TEOMETPUIECKUX PUTYD.

Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIJIAMH: BEPIIMHA CTO-
pOHA; C MHOTOYTOJIbHUKaMHU: yTOJl, BEPIIMHA, CTOPOHA, TUATOHAJIb; C
OKPY>KHOCTBIO: painyC, IMaMETpP, UEHTP.

N300paxaTh W3yueHHbIE reoMeTpuyeckre (GUrypbl Ha HEITMHOBAHHOM
Y KJIeTYaTOl Oymare ¢ TOMOIIBIO IIUPKYJIS U JTHHEHKH.



Haxonute nnvHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C IO-
MONIBIO JIMHEWKH, CTPOUTH OTPE3KM 3aJlaHHOW [JIMHBI; CTPOUTH
OKPY>KHOCTb 33JJaHHOTO pajJinyca.

Hcnonp30BaTh CBOKCTBA CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa
JUISL KX TIOCTPOCHUS, BBIYUCIICHUS UIOMIAIA U IEPUMETPA.

BrraucnsaTe mepuMeTp W IIIOMAAL KBajapaTa, MPsIMOYTOJbHUKA, (H-
I'yp, COCTaBJIEHHBIX U3 MPSAMOYTOJIBLHUKOB, B TOM uucie Quryp, uzoo-
paXEHHBIX Ha KJIeTYaToON Oymare.

[Tonp30BaThCA OCHOBHBIMM METPHUYECKHMH €IMHULIAMH HU3MEPEHUS
JUTMHBI, TUIOIIAAH; BbIpaXXaThb OJHHM €IMHUIBI BEIUYHHBI Yepe3 Jpy-
THe.

Pacno3naBaTh mapaesnenumes, Kyo, UCIOIb30BaTh TEPMUHOJIOTHIO:
BEpIlIMHA, peOpO TI'paHb, U3MEPEHUSI; HAXOJUTh U3MEPEHUs Mapalie-
jenurnena, kyoa.

Boruucnats 006EM KyOa, mapaiienenuneaa mno 3aJaHHbIM U3MEPEHU-
SIM, TI0JIH30BATHCA €IUHUIIAMU U3MEPEHHS 00BEMA.

Pematpe HeciiokHbBIE 3a1a4M HA U3MEPEHUE TEOMETPUUECKUX BEITUYUH
B MMPAKTUYECKUX CUTYaIUSIX.

6 KJacce
YucJia v BbIYMCJICHUA

3HaTh U IOHUMAaTh TEPMHUHBI, CBSI3aHHBIC C PA3JIUYHBIMU BUJIAMHU YHU-
cel U croco0aMu MX 3amucH, MEePeXOoauTh (€CIu 3TO BO3MOXKHO) OT
OJIHOM (hOPMBI 3aMKUCH YUCIA K APYTOH.

CpaBHMBaTh U yMOPSIOYMBATH 1EJIbIC YHCIIA, OOBIKHOBEHHBIE U JIE€CS-
TUYHBIE POOU, CPABHUBATH UKCIIA OHOTO U Pa3HBIX 3HAKOB.
BrinonHaTh, coueTasi yCTHbIE U MUCbMEHHBIE MPUEMBI, apudmeTnye-
CKHE JEHUCTBUSI C HATypaJIbHBIMM U IEJBIMU YHUCJIaMHU, OOBIKHOBEH-
HBIMUA U JIECATUYHBIMU JPOOSIMU, TOJOKUTEIbHBIMU U OTPUIATEb-
HBIMU YHCJIAMU.

BpruucnsaTe 3Hau€HHS YKMCIIOBBIX BBIPAKEHUN, BBIIOJIHATH HPUKUAKY
U OIICHKY pe3yjibTaTa BBIUMCICHUHN; BBITIOJHATH MPeoOpa3OBaHUs
YHUCJIOBBIX BBIPAKEHUU HAa OCHOBE CBOWCTB apU(PMETUUYECKUX JCH-
CTBUHU.

CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MPSIMOW C COOTBETCTBYIOIIUM
el YuCIOM U M300pakaTh YMCIIa TOYKAMHU Ha KOOPAUHATHOM MPSIMOiA,
HaxOJUTh MOAYJIb YUCJIA.

COOTHOCUTH TOYKH B MPSAMOYTOJIbBHOM CUCTEME KOOPJIUHAT C KO- Op-
JTUHATaAMH dTOM TOYKH.

OKpyTISATH MEJbIe YUCIa U ASCATUYHBIC IPOOH, HAXOIUTh MPUOIIKe-
HUSI YU CE.

YucsioBble 1 0yKBEeHHbIE BHIPAKEHUSA

[Tonumatp U ynoTpeOasTh TEPMUHBI, CBSI3aHHBIE C 3AIIMCBIO CTEIIEHU
Yyclia, HAXOUTh KBaApaT M KyO YMCla, BBIYUCIATH 3HAYCHHS YUCIIO-
BBIX BBIPQKEHUH, COAEPKALLNX CTEIECHH.



ITonp30BaThCA MpHU3HAKAMHU JEIMMOCTH, PACKJIAAbIBATh HATyPAJIbHBIE
4yCia Ha IIPOCTIE MHOKUTEIIH.

[Tonb30BaTbcsa MacmITaboOM, COCTABIIATh IPONOPLUU U OTHOLIEHHUS.
Hcnonb3oBath OyKBHI JUisi 0003HAYEHHUS YMCET MPU 3alUCH MaTeMa-
TUYECKUX BBIPAKECHUI, COCTABIIATH OYKBEHHBIE BhIpAXKEHHS U (HOpMY-
Jbl, HAXOJWUTh 3HAYEHUSI OYKBEHHBIX BBIPA)KEHUH, OCYIIECTBIISISI He-
00X0MMbI€ MOJICTAHOBKHU U MpeoOpa30oBaHMUsL.

HaxoauTe Hen3BECTHBINM KOMIIOHEHT PABEHCTBA.

Penienue TeKCTOBBIX 3324

PemaTte MHOrOIIAroBbIe TEKCTOBBIC 3a/1a4u apU(PMETUUECKUM CIIOCO-
O0oM.

Pemats 3agaum, CBsI3aHHBIE C OTHOIIEHUEM, MPONOPIIMOHATBLHOCTHIO
BEJIMYMH, MPOIEHTAMU; peliaTh TPU OCHOBHBIE 3a/ladyd Ha JIpoOU U
IPOLICHTHI.

Pemats 3amaum, comepxaniue 3aBUCUMOCTH, CBSI3BIBAIOIINE BEIWYU-
HbI: CKOpPOCTb, BpPEMsl, pAacCTOSIHUE, II€HA, KOJUYECTBO, CTOMMOCTb;
MIPOU3BOJIUTEIILHOCTh, BpeMs, 00bEMa padOThl, UCMONL3Ys apudme-
TUYECKUE JCUCTBHS, OLICHKY, MPUKUIKY; TMOJIb30BAThCA €IUHUIIAMHU
M3MEPEHHUS COOTBETCTBYIONIUX BEJIUYHH.

CocraBisaTh OyKBEHHBIE BBIPAKEHHUS 110 YCIOBHUIO 33/1a4H.

N3Bnekats mHOpMaIuio, MPEACTABICHHYIO B TaOJIUIaX, HA JIMHEH-
HOM, CTONOYATON WM KPYroBOM JuarpaMmax, HUHTEPIPETHPOBATH
NpEeACTaBICHHbBIE JTAHHbBIC; MCIO0JIb30BAaTh JAHHBIE MPHU PEIICHUU 3a-
nay.

[IpencraBisite uHGOPMAIMIO C TIOMOIIbIO TaOJUI, JUHEUHOU U
CTOJIOUATON AUATPaAMM.

Harasinnas reomerpust

[IpuBoaUTH NpUMEPHl OOBEKTOB OKPYXKAIOLIETO0 MHpPA, HMEIOIIUX
(GopMy H3YYEHHBIX F€OMETPUUECKHUX IUIOCKUX U MPOCTPaHCTBEHHBIX
¢uryp, npuMepsl paBHbIX 1 CHMMETPUUYHBIX (QUTYD.

N300pakaTh ¢ MOMOIIBIO IUPKYJIS, JIMHEWKHU, TPAHCIIOPTHpPA HA He-
JMHOBAHHOM M KJIETYaTON OyMare M3y4eHHBIE IMJIOCKHUE FeOMETpUYe-
ckue purypsl U KOH(MUTypallud, CHAMMETPUYHbBIEC (DUTYPBI.
[Tonb30BaTbCd T€OMETPUUYECKUMU MOHSATHUSIMU: PABEHCTBO QUryp,
CUMMETPHS; UCIIOIB30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C CUMMETPH-
€l: OCb CUMMETPUH, LICHTP CUMMETPHH.

HaxoguTe BeIMYMHBI YIVIOB H3MEPEHHUEM C ITOMOLIBIO TPAHCIIOPTHUPA,
CTPOWTBH YIJIbl 3aJaHHOW BEJIWYMHBI, OJb30BATHCS NPU PEILICHUH 3a-
a4y rpaJlyCHOM MEpOM yIJIOB; pacliO3HaBaTh HA 4YEpPTE)KaX OCTPBHIN,
IPSIMOM, pa3BEPHYTHIN U TYIIOM YIJIBL.

Beruuciars JUIMHY JIOMAaHOW, NEPUMETP MHOIOYIOJIbHUKA, II0JIb30-
BaTbCs CAVHULAMH U3MEPEHUs JUIMHBI, BBIPAXKaTh OJHU €IUHUIIBI U3-
MEpEHHsI IJIMHBI YEPE3 APYTHe.



Haxoauts, uconb3yst 4epTEKHbIE HHCTPYMEHTHI, PACCTOSTHUS: MEXK-
Ay ABYMSI TOYKaMH, OT TOUKH JI0 MIPSIMOH, IJTMHY ITyTH Ha KBaJIpaTHOM
CeTKe.

Bbraucnare minomans QuUryp, COCTaBICHHBIX W3 MPSMOYTOJIBHUKOB,
MCIIOJIb30BaTh pa3OMeHue Ha MPSMOYTOJbHUKH, Ha PaBHbBIC (PUTYPHI,
J0CTpanBaHKE J0 MPSMOYTOJbHUKA; MOJIb30BATHCS OCHOBHBIMHU €IH-
HUIIAMH U3MEPEHHUS IJIOMIAAN; BBIPAXKATh OJIHU €IMHULIBI U3MEPEHUS
IUIOIIAJH Yepes3 ApyTHe.

Pacrio3naBaTh Ha MOJAENAX U M300paKEHUSIX MUPAMUIY, KOHYC, IIH-
JUHJP, UCIIONb30BaTh TEPMHUHOJIOTHIO: BEpUIMHA, pedpo, rpaHb, OC-
HOBaHUE, pa3BEPTKA.

N300paxaTh Ha KJeT4yaTol Oymare mpsMOYTOJbHBIA MNapajuiesenu-
nej.

Bbruucnare 06bEM NpsAMOYroJbHOTO Mapajienenunena, Kyoa, moib-
30BaThCsl OCHOBHBIMU €IMHULIAMU M3MEPEHUs 00BbEMA; BIPAKaTh O/1-
HU €IMHULBI U3MEpPEHUs 00bEMA Yepe3 Ipyrue.

Pemarp HecnoXHbIE 3a1la4yl HA HAXOXKICHHE T'€OMETPUUYECKUX BEJU-
YUH B IPAKTUYECKUX CUTYaLIUSX.



TemaTnuyeckoe IJIAHMPOBAHME

Temarnueckoe TIaHUpOBaHUE MO MaTEMaTUKE HAa YPOBEHb OCHOBHOTO 00-
mero oOpa30BaHUsI COCTABJICHO C yYE€TOM pabouei MporpaMMbl BOCIIHTaHUS
MKOY «llIBaprieBckuii 1ieHTp oOpazoBaHus». BocnuraTeapHbIN MOTEHIIMA JTaH-
HOTO y4eOHOTro IpeaMeTa 00eCIeunBaeT peau3alyio CICAYIOMMX EeJICBhIX MPHU-
OPUTETOB BOCITUTAHUS OOYJAIOIIUXCS:

YCTAHOBJICHUE JOBEPUTEIIbHBIX OTHOIICHUM MEXIY YUUTEIEM U €ro
YYEHUKaMH, CHOCOOCTBYIOIIMX IO3UTUBHOMY BOCIPHUSATHIO YyYallu-
MUCSL TpeOOBaHHUI U MPOCHO YUUTENs, TPUBICUCHUIO UX BHUMAaHUS K
oOcyxmaemMoii Ha ypoke HWH(POpMAIMH, AKTUBH3AIMA WX IO3HABa-
TEIbHOMN JAEATETLHOCTH (BCE (OPMBI yPOKa);

noOyXKJ€HUE IIKOJIBbHUKOB COONIOAaTh Ha YpOKE OOUIENPUHSTHIE
HOPMBI MOBEJEHUS, MpaBuia OOUIEHHUS CO CTApIIUMU (YUUTENIIMU) U
CBEPCTHUKAMHM (IIKOJIbHUKAMHM), IPUHIMIIBI YYEOHON JUCUMILIUHBI U
caMOOpraHu3aluy;

MIPUBJICYCHHE BHUMAHMS IIKOJIBHUKOB K LIEHHOCTHOMY acCIIEKTy H3Y-
YaeMbIX Ha ypOKax SIBJICHUW, OpraHu3alus UX padoThl C MOIydaeMou
Ha YPOKE COIMAIbHO 3HAYMMOW MH(pOpMAIUell - HHUIIMUPOBAHUE €€
00CYX/IeHHsI, BBICKa3bIBaHUS y4YalllUMHUCA CBOEr0 MHEHHUS IO €€ MO-
BOJ1y, BBIPAOOTKHM CBOETO K HEW OTHOIICHUS;

UCIIOJIb30BAaHUE BOCIIUTATENIbHBIX BO3MOYKHOCTEW COJIEp:KaHus yueo-
HOT'O IpeAMETa 4epe3 AEMOHCTPALMIO JETSAM NPUMEPOB OTBETCTBEH-
HOTO, TPa)XJaHCKOI'O MOBEIEHUS, MPOSBICHUS YEIOBEKOIIOOUS U
n00pOoCepACYHOCTH, Yepe3 MoA00p COOTBETCTBYIOIIUX TEKCTOB s
YTeHUS, 3a/1a4 AJisl pelIeHus, MPOOJIEMHBIX CUTYyalMil JUisl 00Cyxe-
HUS B KJIacce;

MIPUMEHEHUE Ha YPOKE MHTEPAKTUBHBIX (OPM pabOThI yHaIIUXCS: UH-
TEJJIEKTyaJIbHBIX WIP, CTUMYJIMPYIOIIMX [O3HABATEIbHYI0 MOTHBA-
LU0 IIKOJBHHUKOB; JUCKYCCUW, KOTOPBIE NAIOT ydaluMcs BO3MOX-
HOCTb NMPUOOPECTU ONBIT BEIECHUS KOHCTPYKTUBHOIO JUaiora; rpym-
MOBOM paboOTHI WK PabOTHI B Mapax, KOTOPBIE y4aT MIKOJIHHUKOB KO-
MaHAHON paboTe W B3aUMOJIEHCTBHUIO C IPYTMMH JI€ThbMU (TeMaTuye-
CKHE YPOKH, MOCBALICHHBIE HICTOPUUYECKUM JaTaM U COOBITHIM);
BKJIFOYEHHE B YPOK UIPOBBIX MPOLEAYDP, KOTOPbIE IOMOTAKT NOAAEp-
KaTh MOTHBAIMIO JIETEH K MOJYYEHHUIO 3HAHUM, HalaXXKUBAHUIO TO3U-
TUBHBIX MEXJIUYHOCTHBIX OTHOIICHHH B KJacce, MOMOralT yCTaHOB-
JIEHUIO JOOPO’KeIaTeIbHOM aTMOC(ephl BO BpeMs ypOKa;
opraHuzanus Ie@cTBa MOTHUBUPOBAHHBIX WU 3PYIHUPOBAHHBIX y4a-
IMXCS HaJ MX HEYCHEBAIIUMH OJHOKIACCHUKAMM, JAOLIErO
HIKOJIbHUKAM COIIMAJIbHO 3HAYUMBII OMBIT COTPYIHUYECTBA U B3aUM-
HOI MOMOIILIH;

WHULAAPOBAHUE M TMOAAEPKKA HCCIEAOBATEIBCKON JEATEIbHOCTH
IIKOJIbHUKOB B paMKaxX peau3alii MU UHIUBUIYAIbHBIX U TPYMIIO-
BBIX MCCJIEIOBATEIbCKUX MPOEKTOB, YTO JACT HIKOJIbHUKAM BO3MOXK-



HOCTh MPUOOPECTH HABBIK CAMOCTOSATEIHLHOTO PEIICHUS TeopeTHde-
CKOM MpoOJIeMbl, HABBIK T€HEPUPOBAHUS U 0HOPMIICHUS COOCTBEHHBIX
U7ieil, HaABBIK YBAXKUTEIHLHOIO OTHOIIEHUS K UYXUM HHEIM, 0hopM-
JIEHHBIM B paboTax Jpyrux uccieqoBaTesieid, HaBbIK MyOJIMYHOIO BbI-
CTYIUICHUS Tepe]] ayJuTOpUel, apryMEeHTUPOBAaHUS W OTCTaUBaHUs
CBOEH TOUKH 3peHHUS (YPOK-TIPOEKT, YPOK-UCCIEIOBAHUE).

5 kanace
MartemaTuka
Ne i/ Haspamne KosmuectBo | KonTpoabHbie | JiekTpoHHbIe (HU(pO-
TeMbI 4acoB padoThI Bbl€) 00pa3oBaTe/ibHbIE
TeMbl (pa3aea)
(pa3aena) (4acoB) pecypchl
Harypanbnble unc-
{ na. JlewicTBus ¢ 46 )
HATypaJbHBIMU
YUCIIaMHU
http://resh.edu.ru/ (POLL)
https://uchi.ru (Yuu.py)
H http://www.vaklass.ru/
arJisiHas reOMeT-
1 12 | (Sxmnacc)
2 puaL. JIAHIH Ha https://fg.resh.edu.ru/
[IIOCKOCTH (POILI. dyHKIIMOHATBHAS
IPaMOTHOCTb)
https://mob-edu.com/ui
3 OOBIKHOBEHHBIC 45 1 (Mob6unsHoe DJeKTPOHHOE
Ipoou OO6pazoBanue.
Harnsannas reomer- «{TOK» HHHomo:1C)
4. pHst. MHOTOYroITb- 10 | https://sferum.ru/
HHUKH (Cdepym)
DNEeKTPOHHBIN yUeOHUK.
S Hecstuibie 1podn 38 0 Marematuka : 5 KJacc :
Harnsgmas reomer- yueOHuk ABTOp(BI): A. T'.
6. pust. Tena n dury- 9 0 Mepsnsk, B. b. Ionon-
PBI B IPOCTPAHCTBE cxnid, M. C. Slkup ; mon
pexa. B. E. I[logonsckoro
7. IToBTOpEeHNE 10 1
6
Hroro 170

IIpumepHbIe TEMBbI NPOEKTOB M0 MaTEeMAaTHKeE ISl y4alIuXcs S Kiaacca:
Anrebpanyeckue 1poou.

B ri1yOb BEeKOB UJTM KaK CUUTATIHU IPEBHUE.

B mupe npoueHTos.

B Mupe pedycoB u 1aOUpUHTOB.

B cTpane peiuapen u JKEoB.



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://sferum.ru/

Benukas OtedectBennas Boiina B nudpax.

Bennuue yucia

Bunbl ypaBHEHUI, peliaeMble B S-M KJlacce.
BO3HUKHOBEHHE YHKCEIL.

Bokpyr 0OBIKHOBEHHBIX APOOEH.

["epou J1IOOMMBIX CKa30K B MUPE MaTEeMaTHKHU.
['padprueckuii cnocod yMHOKEHUS YK CEIL.

JleficTBUS ¢ AECATUIHBIMU TPOOSMHU.

JIeHb poKIeHUS HYJIsS

Jlonr u ipo0wu.

JIpeBHME MEPBI IIIUHBI.

E.A. EBTyImIEBCKH U €T0 JOCTHKEHUS B MATEMATHUKE.
EnuHnnel udmepenus, ux ucropus. Merpudeckas cucteMa Mep.
Ee BennuectBo Marematuka.

3abaBHas MaTeMaTUKa

3amanus 1711 pa3BUTHUS MAaTEMaTHUYECKUX CIIOCOOHOCTEH B 5-M Kiacce.
3amaun 3araku

3agauu Ha IBUKECHUE

3agauu Ha IPOLICHTHI

3agauy Ha IPOLICHTHI B )KU3HU YEJIOBEKA.

3amauu ¢ ApoOSIMU C CIOKETaMH U3 CKA30K.

3agauu ¢ 5JKOHOMUYECKUM COJIEPKAHUEM B 5 KJ1acce.
3anuMarenbHbIe 3a1a4u 1o Teme "OObIKHOBEHHBIE 1poOu".
3aHuMaTeNbHbIC 3a/1a4U C OOBIKHOBEHHBIMU APOOSMHU.
3ap0oKAEHUE U PACTPOCTPAHECHUE TTOHATHUS «ITPOLECHTHD.
3HaueHue yucia B Cyp0e YenoBeKa.

W3 ucropun apudmeTHdecKkux 1eUCTBUM.

W3 uctopuu BO3HUKHOBEHHS OOBIKHOBEHHBIX JPOOEH.
N3 uctopun mep 1JIMHBL

N3 uctopun uncina 0.

NuaTepakTuBHBIE 3371241

WNuTepecHbie PakThl U3 )KU3HU KUBOTHBIX.
NudopmarmonHsie MoAeN 3a/1a4 Ha TIPOIIEHTHI.
HckyceTBO oTragpiBaTh 4ucia.

Hctopusi BOSHUKHOBEHUS CUETa

Hctopust 0OBIKHOBEHHBIX APOOEH.

Hcropus cueros

Kak 5mroay HaydYnJIMch CYUTATh

KomOunaTopuka B TOCKYTHOM TEXHUKE.
KombuHaTopHBIC 3a1a9H

KoponeBcTBO necATHIHBIX APOOECH.

Kypnesbl, copusmebl, mapagokcsl B MaTeMaTHKE.
Jlormueckue 3a1a4v o0 MaTEMATHUKE.

JIrobumoe ceno B 3a/1a4ax.

Marnueckue KBagpaThbl.



Marematuka B sxuBonucH. [Ipeganps cTapuHbl JaNE€KON (pEeIIeHre CTAPUHHBIX 3a-
Jay)

MaremaTnka B Ipupoae

Marematuka JlpeBHero Bocroka.

Marematuka pesnen Muanmu.

Marematuka u reorpadus

MaremaTuka 1 axMarbl

Maremarnueckast Kapycenb.

MaTteMaTnyeckne v JUHTBUCTHIECKHUE OCOOCHHOCTH MATMHIPOMOB.
MexayHapoHble Mepbl 00BEMA.

Mopckue oouTaTenu

He ctout oropyaThcst — MPOIIEHTHI B ’TOM YO IAT.

HeoOwsikHOBeHHBIE 3aaun [lepenbmana.

O cekpeTe NpouCXoXKaeHUs apabCcKux mudp.

O603HaveHNe YKCeN Y pa3HbIX HAPOJIOB.

OObikHOBEHHAs Ap0oOb. ClI0XKEHNE U BEIUUTAaHUE OOBIKHOBEHHBIX JAPOOECH.
OOBIKHOBEHHBIE IPOOH.

Tembl HccenoBaTENbCKUX padOT MO MaTEMaTHKE B 5 Kilacce

IIpumepHbIe TEMBI HCCJIEA0BATEIBCKHAX PAa00T 0 MAaTEMAaTHKE ISl Y4ALMXCS
5 kiacca:

OnuMmnuanHbie 3a0a44 11 S-X KIacCOB.
Opuramu 1 MaTemMaTHuKa

OpHaMeHT — OTHEeYaTOK AYIIHA HAPOAA.
OpHaMeHTHI U y30PbI

Ox yx 31U 1podu

Ox, yX 3TU IPOLEHTHI!

[Tonsarue "mpobu". Uctopus n3yueHus.
[TosiBneHue U pa3BUTHE YHCIIA
[IpakTHueckoe MpUMEHEHUE ITPOLIEHTOB B HAIIEH KU3HU.
[Ipuemsbl pemieHuii 3a/1a4 Ha IPOLIEHTHI.
[IpuMeHeHne NPOLEHTOB B XKU3HH.

[Ipoctele uncia. Tak nu mpocta uX UCTOPUSL.
[IpolieHTHbIE BEIYMCIICHUS U PACUETHI.
[IponieHTHBIE pacyeThl HA KAXKAbIN JICHb.
IIporieHTHI B HallIEH KU3HU.

[Ipo1ieHTBl B COBPEMEHHOM MHUPE.
IIporieHThI BOKPYT Hac

[IpouieHTHI U APOOH.

[IpouierTtsl. CriocoObI pelieHus 3a1ay.
[TyremecTBue B cTpany ApoOu.
IlyTemecTBue B CTpaHy NPOLIEHTOB.
[TyTemecTBue Ha mIaHETy IPOOEH.
PackpriTre ckoOOK.

Pemenue 3amay Ha npobu



Pemenne 3a1a4 Ha IPOLIEHTHI.

Pemero Oparocdena

CuMMeTpust BOKpYT Hac

Cucrembl cUMCIIEHUS

CogepiieHHbIE YKCa

CoBepIIEHCTBO COBEPILIEHHBIX YNCEN.

Croopt u MareMaTuka

CrapuHHBbIe 337241 Ha JpOOH.

CrapuHHBIE 33/1a4U C OOBIKHOBEHHBIMH JPOOSIMH.

CTapI/IHHBIe M CKa30YHBIC 3aa491» U HCKOTOPLIC UX PCIICHUS.

CrapuHHBIC PYCCKHE 3a/1a4l Ha APOOH.

CrapuHHBIE pyCCKHE MEPBI WJIN CTApUHHASA MaTEMATHKa.
CymMmMma yriioB TpeyroJibHUKa Ha INIOCKOCTH U HA KOHYCE.
CdeTsl IpeBHUX IMBUIIA3ALINI

Takune pa3Hble U OJIMHAKOBBIE CUETHI.

TsxemoBec

[udps! y pa3HbIX HAPOJIOB MUPA.

Yetbipe AEHCTBUS MATEMATUKH.

Yucna MepceHHna.

6 kaacce
MaTtemMaTuKa
Ne i/ Haspanme KoanuectBo | KoHTpoJibHBIE pa- JyeKTpoHHBbIE (U(-
TeMBI 4acoB 00THBI poBbIe) 00pa3oBa-
TeMbl (pa3aeJia)
(pa3neaa) (4acoB) TeJbHbIE pecypcChbl
OTHolIeHHE, 31 1
1 MPOTOPIIUH,
MIPOLICHTHI
http://resh.edu.ru/
P [enble uncna 42 2 (POLI)
' https://uchi.ru (Yuu.py)
PanmonansHbIe 46 2 http://www.vaklass.ru/
3. Yyucia (HKJ’IaCC)
https://fg.resh.edu.ru/
Hecarnaanie 37 2 (POLL. ®yHKIIMOHATB-
4. npoGu Hasi TPaMOTHOCTb) .
https://mob-edu.com/ui
OOBIKHOBEHHBIC 14 1 (MobuibHOE iek-
5 U IeCSTHYHEIE tpoHHoe OOpa3oBaHue.
: o6 «IOK» Nunonomuc)
p https://sferum.ru/
IToBTOpEeHUE 1, (Chepym)
6 3aIuTa npoekTa (uc-
) CIIE€IOBATENIbCKOM pa-
00TBI)
HToro 170 10
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Pabouasi nporpamma y4eOHOro Kypca «Aaredpa».7-9 kiaccol
Hean n3yyenusi yuedOHOro Kypca

AnreOpa sIBIII€TCA OJJHUM U3 OTIOPHBIX KYPCOB OCHOBHOM IIKOJIBI: OHA 00€ec-
NEeYMBACT U3YUYCHHUE IPYTUX TUCHUILUINH, KaK €CTECTBEHHO-HAYYHOTO, TaK U TyMa-
HUTAPHOTO IMKJIOB, €€ OCBOEHUE HEOOXOAUMO ISl MPOAOKEHHUsSI 0Opa30BaHUs U B
MOBCEAHEBHOM ku3HU. Pa3BuTHe y oOydaromuxcsi Hay4dHbIX MPEICTaBICHUN O
MPOUCXOXKJIEHUU U CYHTHOCTH airedpanueckux adCTpakiiMid, crmocode OTpaKeHus
MaTEeMaTUYeCKON HayKOU SIBJICHHH U MPOIIECCOB B MPUPOJIC U OOIIECTBE, POJIU Ma-
TEMaTHYECKOT0 MOJEIUPOBAHMS B HAYYHOM TMO3HAHUU M B MPAKTHKE CIIOCOOCTBY-
eT (OPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUSI U KAUECTB MBILIUICHUS, HEOOXOIH-
MBIX JJISl QJalTallii B COBpEMEHHOM In(dpoBom obmecTBe. M3yuenue anreOpsw
€CTECTBEHHBIM 00pa3oM 00eCleurnBaeT pa3BUTUE YMEHUS HAOIIOAAaTh, CPABHUBATD,
HaXOAHUTh 3aKOHOMEPHOCTH, TPeOyeT KPUTUIHOCTH MBIIUICHHUS, CIOCOOHOCTH ap-
T'YMEHTUPOBAHHO OOOCHOBBIBATh CBOM [JEHCTBUS U BBIBOJBL, (POPMYIMPOBATH
yrBepxaAcHUs. OCcBOeHHE Kypca anreOpbl o0ecredrBaeT Pa3BUTUE JIOTUYECKOTO
MBILUIEHUS] O0YYaIOUIMXCsA: OHU MCHOJB3YIOT JEAYKTUBHbIE U UHAYKTUBHBIE pac-
CyX/eHHs, 0000LIEHNEe U KOHKpETU3aluio, adcTparupoBanne U aHaiorut. O0y-
YeHHe airedpe MpearnosiaraeT 3HaYUTENbHbI 00bEM CaMOCTOSITENIbHON JesATeNb-
HOCTH OOY4YarOIIMUXCSl, TOITOMY CaMOCTOSITEJIbHOE PELICHUE 337a4 €CTECTBEHHBIM
00pa3oM SBIISIETCS peaau3alueil 1e1TeIbHOCTHOrO MPUHIUIA 00YUEeHHUS.

B cTpykType mporpammbl yueOHOro Kypca «Asredpa» OCHOBHOM IIKOJIBI
OCHOBHOE€ MECTO 3aHMMAIOT COJAEPKATEIbHO-METOINYECKHE TUHUM: «Yucia U BbI-
YUCIECHUSY; «AJreOpanyeckre BbIPAKEHUS»; «YPaBHEHUS UM HEPaBEHCTBAY;
«DYyHKIIUN.

Kaxnas w3 »THX copepx aTelbHO-METOAMYECKUX JIMHUA pPa3BUBAETCS Ha
NPOTSHKEHUH TPEX JIET M3y4YEHUs Kypca, ECTECTBEHHBIM 00pa3oM IMEperieTasich U
B3aMMOJICHCTBYS C APYTUMU €ro JIMHUAMU. B xo1e u3yuenus kypca o0ydaromumes
IPUXOJIUTCS JOTHYECKU PacCyX AaTh, UCIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
A3bIK. B cBsI3u ¢ 3TUM 1e1eco00pa3Ho BKIIOUNUTh B IPOrPaMMy HEKOTOPHIE OCHOBBI
JIOTHKH, IPOHU3BIBAIOIINE BCE OCHOBHBIE pa3elibl MAaTEMaTHYECKOro 00pa30BaHuUs
U CIIOCOOCTBYIOIIME OBJIAICHUIO 00YYaIOIIMMKCS OCHOB YHUBEPCAJIBLHOTO MaTeMa-
TUYECKOTO si3bIKa. TakuM 00pa3oM, MOXKHO YTBEpPKAaTh, UTO COJIEP)KAaTEIbHON U
CTPYKTYPHOM OCOOEHHOCTBIO Kypca «AJredpa» sBISETCS €ro WHTErpPUPOBAHHBIN
XapaxkTep.

Conepxxanue nuHuu «Yucna v BBIYUCICHUS» CIY>KUT OCHOBOM IS Jajib-
HEHUIIero N3y4eHuss MaTeMaTHKH, CTIOCOOCTBYET Pa3BUTHIO Y O0yUYaIOUTUXCS JIOTH-
YECKOTO MBIIUICHUS, (JOPMUPOBAHUIO YMEHUS MOTH30BATHCS aIrOPUTMAaMHU, a TaK-
XKe TPUOOPETCHHUIO MPAKTUYECKUX HABBHIKOB, HEOOXOAMMBIX ISl TMOBCEIHEBHOU
KU3HU. Pa3BUTHE IOHATHS O YMCJIE B OCHOBHOM IIKOJIE CBSA3aHO C PAIMOHATLHBIMU
¥ UpPALMOHAIBHBIMU YUCIIaMU, (POPMUPOBAHUEM MPEACTABICHUHN O IeHCTBUTENb-
HOM 4HcJje. 3aBeplIeHre OCBOCHHS YHCIOBON JIMHUM OTHECEHO K CTapIlieMy 3BEHY
o0O1mero o0pa3oBaHws.

Conepxanue nByx anreOpandecKux JUHUN — «AnreOpandeckue BBIpaxe-
HUS» U «YPaBHEHUS W HEPABEHCTBA» CIOCOOCTBYET (popMHUpOBaHUIO y 00ydaro-
HIMXCS MAaTEMaTHYECKOro ammnapara, He0OXOAMMOTo Ui PEIIeHUs 3a/1ad MaTeMa-



TUKH, CMEXHBIX NPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4y. B OCHOBHOM
HIKOJIE Y4YeOHBI MaTepuan IpyHIUPYETCsl BOKPYT pallMOHAJIbHBIX BBIPAXKECHUU.
Anrebpa 1eMOHCTPUPYET 3HAUEHHE MATEMAaTUKU Kak sA3bIKa JJIs MOCTPOCHUS Ma-
TEMaTUYECKUX MOJEJIEH, ONMCaHUs MPOLIECCOB U SBJICHUN peaibHOro Mupa. B 3a-
nadn o0yuyeHus anreOpe BXOJAT TAaKKe JajbHEIIee pa3BUTHE AITOPUTMUUECKOTO
MBILUIEHHSI, HEOOXOIMMOT0, B YACTHOCTH, JIJI1 OCBOEHUSI Kypca MH(POPMATUKHU, U
OBJIAJICHHE HABbIKAMHU JEIYKTHBHBIX paccyxaeHuil. [Ipeobpa3oBaHue CUMBOJIb-
HBIX (JOPM BHOCHUT CBOH crielu(pUYeCcCKUil BKJIAJ B pa3BUTHE BOOOpaXEHHs], CIO-
COOHOCTEN K MaTeMaTUYECKOMY TBOPYECTRBY.

Conepxanne (PyHKITMOHATHHO-TPA(PUIECKON JIMHUM HAICICHO Ha TOIyde-
HUE IIKOJbHUKAMU 3HAHUI 0 QYHKIUAX KaK BaKHEHIIEH MaTeMaTUYECKON MOAETH
JUTSL ONTMCAHUsS M UCCIIEA0BaHUs Pa3HOOOPA3HBIX MPOIECCOB U SIBJIEHUHN B MPUPOJIE
u ob1ecTBe. M3yuenue 3Toro Matepraia cocoOCTBYET pa3BUTHIO y OOyYarOIINX-
Csl YMEHHS HUCIIOJIb30BATh PA3JIMYHbIE BhIPA3UTEIbHBIE CPEACTBA SA3bIKa MAaTEMATH-
KU — CJIOBECHBIE, CHMBOJINYECKHUE, T'pauuecKue, BHOCUT BKJIAJ B (POPMUPOBAHUE
IpEJICTaBICHUNA O POJIM MAaTEMATUKH B PA3BUTHUU UBUIM3ALMH U KYJIbTYpBI.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY IIaHy B 7-9 Kiaccax m3ydaercs y4eOHBIH Kypc «AJ-
reOpa», KOTOpBIN BKIIFOYAET CIEAYIOLIME OCHOBHBIE pa3zeiibl cofepxanus: «Uucna
U BBIYUCIICHUN», «AJIreOpandecKkue BbIPAKEHUS», «YPaBHEHUS U HEPABEHCTBAY,
«DOYHKIIUN.

VY4eOHblll JIaH HA U3y4eHHE anreOpsl B 7-9 kjaccax OTBOIUT HE MeHee 3
y4eOHBIX YacOB B HEJEII0 B TEUCHHUE KAXKIOT0 roja o0y4deHus, BCEro 3a TpU roja
oOyuenusi — He MeHee 306 y4eOHbIX YacoB.



Coaep:xanue yueOHOro Kypca (1mo roxam ody4deHust)

7 xaace

Yuciaa 1 BBIYUCTCHUSA

PanuonanbHbIe YHuCIa

JpoOu OOBIKHOBEHHBIE U JACCATHUYHBIC, MEPEX0]l OT OJAHOU (OPMBI 3aKUCH
npobeit k npyroi. [loHsATHE pallMOHATBLHOTO YKCTIA, 3alUCh, CPABHEHUE, YIIOPSI0-
YUBAaHUE PAIMOHAIBHBIX uYncesl. ApudMeTUYecKre NEUCTBUS C PallMOHAIbHBIMU
yucnamu. Perienne 3a1a4d u3 peanbHON NPAaKTUKU HAa YacTH, HA IPOOH.

CreneHb ¢ HaTypaJbHBIM NOKA3aTeNIEM: ONpEEIeHUE, MPeoOpa30BaHNUE BbI-
paXXEHUI Ha OCHOBE OMPEACNICHUS, 3almuCh OoybIMX uuces. [IpoleHTsl, 3anuch
IPOIEHTOB B BHUJE ApoOU U ApoOU B BHIE MPOLEHTOB. TpH OCHOBHBIE 337aud Ha
IIPOLIEHTHI, PEIICHHE 3aa4 U3 PEaTbHON IIPAKTHKHU.

[IpruMeHeHne NPU3HAKOB NEIMMOCTH, PA3JO0KEHUE HAa MHOXKWTEIN HaTy-
paJIbHBIX YHCE.

PeanbHble 3aBUCMMOCTH, B TOM YHCJIE€ TIpsiMasi U oOpaTHasi MPOTOPIUOHATb-
HOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemeHHBIE, YMCIIOBOE 3HAYEHUE BBIPAKEHMS C IIEPEMEHHOMN. JlommycTuMbIe
3Ha4YeHHUs nepemMeHHbIX. [IpeacraBienue 3aBUCUMOCTH MEXY BEIIMYMHAMU B BUJE
dbopmybl. Beraucienus no dopmynam. [IpeodpazoBanue OYKBEHHBIX BBIPAXKEHUH,
TOXJIECTBEHHO PAaBHBIE BBIPAYKEHUS, MPaBUIIa NPEeoOpa3oBaHUsl CYMM U NPOMU3BE-
JIEHUH, MpaBUIIa PACKPBITHS CKOOOK U MPUBEIEHUS MOJO0HBIX CIaraeMbIX.

CBoliCTBa CTENEHU C HATYPaJIbHBIM OKA3aTEIIEM.

OnHowieHsl 1 MHOTOWIEHBI. CTeneHs MHOrowIeHa. CliokeHne, BBIYUTaHUE,
YMHOXEHHE MHOTO4JIEHOB. @OpPMYJIbl COKPAIIEHHOTO YMHOXEHHUS: KBAJIpaT CyM-
MBI ¥ KBaapar pasHocTu. DopMyna pa3HOCTH KBaapaToB. PasioxeHne MHOrovie-
HOB Ha MHOYKUTEJIH.

YpaBHeHus

VYpaBHeHue, KOpeHb YpaBHEHHUS, TIpaBuiia MpeoOpa3oBaHus YpaBHECHUS, PaB-
HOCHWJIBHOCTb YPAaBHEHHUM.

JIuHeHOe ypaBHEHHME C OJHOW IEPEMEHHOW, YMCIO KOPHEN JIMHEWHOIO
YpaBHEHMUSI, pEIlICHUE JUHEUHbIX ypaBHeHU. CocTaBieHUE YpaBHEHUH MO YCIO-
BUIO 3aJ1a4d. PermieHre TEKCTOBBIX 33/1a4 C IOMOIIBIO YPABHEHUM.

JIuneitHoe ypaBHEHHE C JBYMS IEPEMEHHBIMU U ero rpadguk. Cucrtema aByX
JIMHEMHBIX YPAaBHEHUH C IByMs IIEPEMEHHBIMU. PellleHne cuctemM ypaBHEHUH CIIO-
co00M MmoacTaHOBKU. [IpuMepbl peleHus: TEKCTOBBIX 3aJlay C MOMOILBIO CHUCTEM
YPaBHEHHUM.

Koopaunarel u rpagpuxku. ®yHKuuu

Koopaunara Toukn Ha npsmoi. UucnoBele MpoMeKyTKH. PaccTrosiHne mMex-
Iy ABYMsI TOUKaMU KOOPAWHATHOM MIPSMOM.

[TpssmoyronbHas cucrema koopauaat, oc Ox u Oy. AbGciucca U opauHaTa
TOUYKH Ha KOOPJIMHATHOMN MI0CKOCTH. [IpuMepsl rpadukoB, 3a1aHHBIX (HOPMYIaMU.
Yrenue rpapukoB peanbHbix 3aBucumocTeil. [lonstue dynkumu. I'padux PyHk-
muu. CpoiictBa ¢Qynkiuil. Jluneitnas Qynkums, e€ rpadux. I'padux dyHxun



y=|x|. ['padudeckoe pemieHne JIUHEWHBIX YpaBHEHUH U CHUCTEM JIMHEHHBIX
YPaBHCHUU.

8 kiacc

Yuciaa 1 BBIYUCTCHUSA

KBagpatueiit kopenb u3 uucia. [lonstue o0 uppanuonaibHoM unciie. [ecs-
TUYHBIC NPUOIKEHUs] HMppalMoHaNbHBIX 4YHcen. CBoilcTBa apupMeTHUYECKHUX
KBa/IPAaTHBIX KOPHEW U MX NMPUMEHEHHE K TPeoOpa30BaHUI0 YUCIOBBIX BhIPAKEHUHN
Y BBIUHCJIEHUSM. J|eCTBUTEIIBHBIE YUCTIA.

CreneHb ¢ LENBIM MOKa3aTeaeM U e€ cBoiicTBa. CTaHAapTHAs 3alUCh YHCIIA.

AJire0OpanvecKue BbIPaKeHUs!

KBanpatHeiil TpEXUWICH; pa3n0KEHUE KBAAPATHOTO TPEXUIEHA HA MHOXKUTE-
TN

Anrebpandeckas J1podb. OCHOBHOE CBOWCTBO alreOpanmveckoi JapoOwu.
CnoxxeHue, BbIYMTAHUE, YMHOXKEHHUE, JeJeHue anredpanueckux napodei. Parmo-
HaJbHBIC BBIPAXKEHUS U X MTPeoOpa3oBaHUeE.

YpaBHEeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMmyiia KOpHEH KBaJpaTHOTO ypaBHeHUs. Teope-
Ma Buera. Pemienne ypaBHeHUM, CBOMSIIIMXCSA K JUHEMHBIM U KBagpaTHbIM. [Ipo-
cTeiime IpoOHO-pallMOHATIbHBIE YPaBHEHUS.

['paduueckas uHTEpIIpETAIIS YPAaBHEHUN C IBYMS TIEPEMEHHBIMU U CUCTEM
JIMHENHBIX YPABHEHUH C IByMs IEpeMEHHbIMU. [[puMepsl pemieHnss cuctem Helnu-
HEWHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoooM.

UucnoBele HEPaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ OHOM ITEPEMEHHOM.
PaBHOCMIBHOCTD HEpPABEHCTB. JINMHEHBIE HEPABEHCTBA C OJHOM nepemMeHHou. Cu-
CTEMBI JIMHENHBIX HEPABEHCTB C OJTHOM ITIEPEMEHHOM.

DOyHKUUHA

[Tonsitue gynkuu. O61acTh ONpeeeHUs U MHOXKECTBO 3HAYeHUN (PyHK-
1uu. CriocoObl 3aanust QyHKIIHIA.

I'padux pynxnuu. Urenue cBoiictB dyHkumu no e€ rpaduky. [Ipumeps
rpadukoB GYHKINMA, OTPAXKAIOIIUX PEeaTbHBIE MPOIECCHI.

@DYHKITMHY, OMKUCHIBAIOIINE MPIMYI0 U OOpaTHYIO MPONMOPIUOHATIBHBIE  3a-
BHCHMOCTH, uX rpadukn. @ymkmam Y = x2, y = x3, y=1x, y=[x|. Tpa-
¢uyeckoe peuieHue ypaBHEHUH M CUCTEM ypaBHEHUH.

9 kJacc

Yuciia ¥ BBIYUCTICHUS

JeiicTBUTE/bHBIE YHCJIA

PanmonansHbie uncia, HpparmoOHAIbHBIC YHCIIa, KOHEYHBIE U 0€CKOHECUHBIC
JeCATUYHBIC ApoOr. MHOXKECTBO JICUCTBUTEIBHBIX YUCEN; JCHCTBUTEIBHBIC YHCIIA
KaKk OECKOHEUHBbIE JeCATUYHBIC IpoOu. B3auMHO OHO3HAYHOE COOTBETCTBHUE
MEXKI1Y MHOKECTBOM JEUCTBUTENIBHBIX YUCET U KOOPAUHATHOM MTPSAMOM.

CpaBHeHHE AEUCTBUTEIBHBIX YHCEN, apu(METHUECKIE TEUCTBUS C IEHCTBU-
TEJbHBIMU YHCIIAMH.

N3mepenus, mpuOIKeHHs!, OIEHKH



Pa3mepbl OOBEKTOB OKpYXKAIOIIET0 MHpPA, AIUTEIBHOCTH IPOIECCOB B
OKpPY’KaroleM MHUpE.

[TpuOnmxk€HHOE 3HAYEHUE BEIMYMHBI, TOYHOCTh NpUOIMKeHUus. OKpyriie-
Hue yucell. [Ipuknuaka u onieHka pe3ysbTaTOB BEIYUCIICHUMN.

YpaBHeHUs 1 HEPaBEHCTBA

YpaBHeHUs ¢ OHOM MePpeMeHHOM

JluneriHOE ypaBHEHUE. PenieHne ypaBHEHUM, CBOISIIIUXCS K JIMHEUHBIM.

KBagpaTHoe ypaBHeHue. Pemenue ypaBHEHUM, CBOIAIIMXCSA K KBaJAPATHBIM.
bukBanpatHoe ypaBHeHue. [Ipumepsl pelmenus ypaBHEHUN TPETbEW U YETBEPTOU
CTEIIEHEN Pa3JI0KEHUEM HA MHOKUTEIIH.

Pemenne apoOHO-palimoHANbHBIX ypaBHEHMI. PelieHne TEKCTOBBIX 3adad
anreOpanyeckuM METOIOM.

Cucrembl ypaBHeHUMH

VYpaBHeHHE ¢ ABYMs NEPEMEHHBIMHU U ero rpaduk. PemieHue cuctem aByx
JIMHEWHBIX YPaBHEHUM C IBYyMs IIEpEMEHHBIMU. PellleHne cCUcTeM IByX ypaBHEHUN,
OJTHO U3 KOTOPBIX JIMHEHHOE, a JApyroe — BTOPoi creneHu. I'paduueckast uHTEp-
IIpeTalys CUCTEMbI YPaBHEHUHN C IBYMsI [IEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3aj1a4 alre0panyeckum crocoooMm.

HepaBenctBa

UucnoBele HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM IEpeMEHHOW. Pemenwne cucrem
JIMHENHBIX HEPABEHCTB ¢ OHOM mepeMeHHOM. KBaaparHbeie HepaBeHcTBa. ['padu-
YyecKasi MHTEpIIpETalrs HEPABEHCTB U CUCTEM HEPABEHCTB C IBYMsI IEPEMEHHBIMH.

DOYyHKIUU

KBagpatnunas Qynkius, e€ rpadux m cBoiictsa. [lapabona, KoopauHATHI
BEPUIMHBI 1apadOoJIbl, 0Cb CAMMETPHH MapadoJIbI.

Ipapukn  dynxumit: y=kx, y=kx+b, y=k/x, y =x3,y=x, y=x| u
UX CBOMCTBA.

YucaoBble M0CJIe10BATEILHOCTH

Omnpenenenre u cnocoObl 3a1aHNS YUCIIOBBIX TOCIIEI0BATEIbHOCTEH.

[IoHsATHE YMCIIOBOW IOCIENOBATEIBLHOCTH. 3aJaHHME IOCIIEI0BATEIbHOCTH
peKyppeHTHOM (hopmysoit U popMyIIol n-ro yjaeHa.

Apudmernueckast 1 reoMmeTpuuecKasi Iporpeccuu

Apudmernueckass U reomerpuueckas nporpeccur. Dopmysbl n-ro 4ieHa
apu(PpMETUIECKON U TeOMETPUUECKON MPOrpeccuii, CyMMbI IEPBBIX N YJIEHOB.

N3o00pakeHne 4ieHOB apuU(METHUUECKOW U TeOMETPUYECKOW MpOrpeccHii
TOYKaMU Ha KOOPJAWHATHOM IUIOCKOCTH. JIMHEWHBIM W 3KCIIOHEHUHMAJIbHBIN POCT.
CnoxHbIE NPOLICHTHI.



Ilnanupyembie npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUSI NIPUMEPHO pado-

4yeil mporpaMMbl Kypca (1o rogam 00y4eHus )

OcBoeHne yueOHOro Kypca « Anredpa» Ha ypoBHE OCHOBHOI'O 00111ero odpa-
30BaHUs JOJKHO 00ECIIeUnBaTh JOCTHKEHUE CICAYIOIIMX MPEAMETHBIX 00pa3oBa-
TEJIbHBIX PE3YJIbTATOB:

7 kaacc

Yucia 1 BbIYUCIEHUA

BrimonHsTh, coueTas yCTHbIC M MMUCHbMEHHBIC MPUEMBI, apr(pMeTHIe-
CKHE JICVCTBHUSI C pallMOHAIbHBIMU YU CIIAMHU.

HaxoauThk 3HaueHMs YHMCIOBBIX BBIPAXKEHUI; IPUMEHSITh pa3HO00pa3-
HbI€ CIOCOOBI M MPUEMBI BBIYUCIICHUS 3HAYEHUMN JIPOOHBIX BbIpake-
HUH, COJIepKAIIUX OOBIKHOBEHHBIE U JIECATUYHBIE JIPOOH.

[lepexoauTh OT OAHOW (POPMBI 3aMKMCH YHCEN K JIpyrout (mpeodpazo-
BBIBaTh JICCATUYHYIO JpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B
JNECATUYHYIO, B YaCTHOCTU B O€CKOHEUHYIO JICCATUYHYIO IPOOb).
CpaBHUBATH U YNIOPSAI0YMBATH PALIMOHAIBHBIC YKCIIA.

OKpyrJsITh 4ncna.

BhINOMHATS NMPUKUAKY M OLEHKY pe3yJibTaTa BBIYHUCICHHM, OLIEHKY
3HAYEHUHN YUCIOBBIX BBIPAKECHHM.

BrInonHATh 1EUCTBUSI CO CTENEHSIMU C HATYPaJIbHBIMU MMOKA3aTEIISIMHU.
[IpuMeHsTh TPU3HAKU JIEIMMOCTH, Pa3ioKeHUE HAa MHOXKUTENIA HaTY-
paJbHBIX YHCEIL.

Pemats npakTUKO-OpHEHTUPOBAHHBIE 3a7a4M, CBSI3aHHBIE C OTHONIE-
HUEM BEJIMYHMH, NPONOPUUOHAIBHOCTHIO BEJIUYUH, MPOLIEHTAMU; HH-
TEePIPETUPOBATH PE3YJIbTAThI PEIICHUS 3a7a4 C YUYETOM OrpaHUYCHUH,
CBSI3aHHBIX CO CBOMCTBAMU pacCMaTpUBaeMbIX OOBHEKTOB.

AJire0panvecKkue BbIPaKeHUs!

Hcrmonp30BaTh anreOpandecKyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, TIPH-
MEHSATH €€ B MPOIeCCe OCBOSHUS y4eOHOro MaTepuana.

Haxonuth 3HaueHHs] OYKBEHHBIX BBIPOKCHHU MPU 3aJlaHHBIX 3HAYe-
HUSX TICPEMCHHBIX.

BrimonasaTh TpeoOpa3zoBaHus MEJIOTO BHIPAKEHUSI B MHOTOYJICH TIPU-
BEJICHHEM TIOI00HBIX ClIaraeMbIX, PACKPBITHEM CKOOOK.

BrITTOMHATE YMHOKEHHE OJHOYJICHA HA MHOTOWICH M MHOTOYJICHA Ha
MHOTOYICH, MPUMEHATHh (POPMYJIBI KBaJpaTa CyMMBI M KBajipaTa pas-
HOCTH.

OcymecTBIATh Pa3loKEHHE MHOTOWICHOB HAa MHOXKHUTEIH C TMOMO-
IIBI0 BBIHECCHUS 32 CKOOKM OOIIET0 MHOKHUTEINS, TPYNIUPOBKH Ca-
racMbIX, IPUMEHEHUSA (POPMYIT COKPAIEHHOTO YMHOKEHHS.
[TpuMeHATh TpeoOpa3oBaHUs MHOTOWICHOB JIJIS PEIICHUS Pa3IMIHbBIX
3a/1ay U3 MaTeMaTUKH, CMEXKHBIX MPEIMETOB, U3 PEAIbHON MTPAKTUKH.
Hcnonb3oBaTh CBOICTBA CTEMEHEW € HATypaJbHBIMU TOKA3aTENsIMU
TUTS IPe0Opa30BaHMs BRIPAKEHUH.

YpaBHeHHs H HEpPaBEHCTBA



Pemars niMHEHBIE YpAaBHEHUS C OJHOW IIEPEMEHHOW, IPUMEHSA IIpa-
BUJIA IIepeXoJa OT MCXOAHOTO YPAaBHEHMsSI K PABHOCUIIBHOMY €EMY.
IIpoBepsITH, SBISETCS JIM YUCIO KOPHEM YPABHEHHS.

[IpumeHsTh rpaguueckre METOAbl IPU PELICHUN JTUHENHBIX ypaBHeE-
HUAW U UX CHCTEM.

[TonGupath MpUMepsHI Map YUCE, SBISIOMUXCS PEeIICHUEM JTUHEHHOTO
YPaBHEHUS C ABYMsI [IEPEMEHHBIMH.

CrpouTh B KOOPAUHATHON IJIOCKOCTH IpapUK JIMHEHHOTO ypaBHEHUS
C IByMsI IEPEMEHHBIMU; MOJIb3YACh TpauKOM, NPUBOAUTH IPUMEPHI
pELICHUS YPaBHEHHS.

Pemats cuctembl IByX JIMHEWHBIX YPAaBHEHUW C JIBYMs NE€PEMEHHBI-
MH, B TOM 4HCIie TpaduyecKH.

CocTaBisaTh U pelaTh JUHEWHOE YPABHEHNUE UJIN CUCTEMY JIMHEMHBIX
YPAaBHEHMU IO YCIIOBUIO 3aJa4M, UHTEPIPETUPOBATH B COOTBETCTBUU
C KOHTEKCTOM 3a/1a4H I1OJy4YEeHHBIN pe3yJIbTar.

Koopaunarel u rpadpuxku. @yHKUUU

N300paxaTh Ha KOOPAMHATHOM MPSMON TOYKH, COOTBETCTBYIOIINE
3alaHHBIM KOOpAWHATaM, Jy4d, OTPE3KH, MHTEPBaJbl, 3aMHCHIBATH
YHUCJIOBBIE TPOMEKYTKH Ha alnreOpandyeckoMm sI3bIKe.

OtMeyaTh B KOOPJAMHATHOM IJIOCKOCTH TOYKHU MO 33JaHHBIM KOOPAU-
HaTaM; CTPOUTHh Tpaduku JUHEHHBIX (QyHKIUNA. CTpouTh Trpaduk
byHKIIMN Y = [X|.

OnucelBaTh ¢ MOMOUIbIO (DYHKUIUN H3BECTHBIE 3aBUCUMOCTU MEXKIY
BEJIMYMHAMU: CKOPOCTbh, BPEMsI, pACCTOSIHUE; LIEHA, KOJIUYECTBO, CTO-
MMOCTb; TPOU3BOAUTEIBHOCTD, BpeMsl, 00bEM pabOTHI.

Haxonuthb 3HaueHre QyHKIUMU N0 3HAYEHHIO €€ apTryMeHTa.
[Tonumarts rpaduyeckuii cnocod NpeacTaBiIeHUsI U aHaau3a UH- Qop-
Maliy; U3BJIEKaThb U MHTEPIPETUPOBATh MH(MOPMALIUIO U3 TpaduKOB
peanbHBIX IPOLECCOB U 3aBUCUMOCTEM.

8 kiacce
Yucjaa v BLIYUCJICHUSA

Hcnonb30BaTh HayalbHBIE IPEICTABICHUS O MHOXECTBE IEHCTBU-
TEIbHBIX YMCEN ISl CPABHEHHUSI, OKPYTJICHHS] U BBIYMCIICHUN; U300-
paXkaTb JEUCTBUTEIIBHBIE YUCIIA TOYKAMU HA KOOPAUHATHOU IPSIMOU.
[IpuMeHsATh MOHSTHE apU(PMETUYECKOTO KBaJIPaTHOrO KOPHS; Haxo-
IUTHh KBaJpaTHbIE KOPHHU, UCIIONb3Yys MPH HEOOXOIUMOCTH KaJbKYJIs-
TOp; BBIMOJHATH MPEOOPa30BaHUs BBIPAKEHUHN, COIEpKAIIUX KBaJ-
paTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amucu OOJIBIIMX M MaJbIX YUCEN C MOMOIIBIO Aecs-
TUYHBIX ApoOeit u crenenei yucna 10.

AJuireOpandecKkue BbIPaKEeHUSA

[IpuMeHATh MOHSATHE CTENEHH C IIEJIbIM TOKAa3aTeNieM, BBIOJIHSTh
npeoOpa30BaHus BBIPAKEHUN, COACPIKANTUX CTETICHH C IEIbIM MOKa-
3aTeJIeM.



BhInonmHATE TOXIECTBEHHBIE NMPEOOpPa30BaHUsl PAllMOHAIBHBIX BBIpa-
KEHHUM Ha OCHOBE IPaBMJI JIEHCTBUI HaJl MHOTOWJIEHAMH U aireOpau-
YECKUMHU JIPOOSMHU.

PacknaapiBaTh KBaJpaTHBIN TPEXUIEH HA MHOXKUTEIIN.

[TpumensTh npeoOpa3oBaHMs BRIPRKECHUN ISl PEUICHUS Pa3IuYHbBIX
3a/1a4 U3 MaTeMaTUKH, CMEKHBIX ITPEAMETOB, U3 PEAIBbHOU MPAKTUKH.

YpaBHeHUS 1 HEPaBEHCTBA

Pemiars nnHEHBIE, KBAaIpaTHBIE YPAaBHEHUS U PAllMOHAIIBHBIE ypaB-
HEHUs, CBOJISAILMECS K HUM, CUCTEMBI ABYX YPABHEHHUI C IBYyMS Mepe-
MEHHBIMH.

[IpoBOaUTE POCTENIINE UCCIEAOBAHNS YPABHEHUM M CUCTEM ypaB-
HEHU, B TOM 4YHCIIE€ C NPUMEHEHHEM TpadUyuecKUX MpPeaACTABICHHMA
(ycTraHaBiIMBaTh, UMEET JM YPaBHEHHUE WJIM CHUCTEMa YpaBHEHUU pe-
IIEHUSI, €CJIM UMEET, TO CKOJIBKO, U TIp.).

[lepexonuth OT CI0BECHON (POPMYIMPOBKH 3a/1a4uM K €€ anredpanye-
CKOM MOJEJIM C IIOMOLIBIO COCTAaBIJICHUsS YPAaBHEHHUs WU CHUCTEMBI
YPaBHEHUM, UHTEPIPETUPOBATL B COOTBETCTBUU C KOHTEKCTOM 3a/1a4U
IIOJIyYEHHBIN PE3yibTar.

IIprMeHATH CBOMCTBA YHCIIOBBIX HEPABEHCTB ISl CDABHEHMS, OLICHKH;
pelIaTh JMHEHHBIC HEPABEHCTBA C OJIHOM MEPEMEHHON U UX CUCTEMBI;
naBaTh rpaMyecKyro WILTIOCTPALMI0O MHOXKECTBA PEIICHU HepaBeH-
CTBA, CHCTEMbI HEPABEHCTB.

DyHKUUHA

[TorumaTe ¥ UCMONIB30BATh (DYHKIIMOHAIBHBIC TIOHATHS U SI3bIK (TEp-
MUHBI, CHMBOJIMYECKHE O0O03HAUCHMsI); ONMpPEAENaTh 3HaUeHue (PyHK-
IIUU TI0 3HAYCHUIO apTyMEHTa; ONpPEeNITh CBOMCTBA QYHKIUU 1O €€
rpaduky.

Crpouts rpaduku >jIeMeHTapHBIX (GyHKIWHA Buaa y=k/x, y = x?,
y = x3, y =X, y=|x|; oIMCBIBaTH CBOICTBA YHCIIOBON (YHKIIHH IO &
rpaduky.

9 kjacc
Yuciia 1 BEIYUCTICHUSA

CpaBHMBaTh U YHOPSAOYMBATH PAIMOHAIIBHBIE W HWPPALlOHAIBHBIE
YyHCIIa.

Brimonuate apudmernueckue ASMCTBUS ¢ pallMOHAILHBIMU YHCIIaMH,
coyeTas yCTHhIE U MHCbMEHHBIE NPUEMBI, BBIIIOIHATH BBIUUCICHUS C
HUPppALMOHATBHBIMU YHCIIAMMU.

Haxonuths 3HaueHUsI CTENMEHEW C LEIBIMUA ITOKA3aTeJIsIMU U KOPHEH;
BBIYMCIISITh 3HAYEHUS YUCTIOBBIX BBIPAKCHUH.

OKpyriars AEHCTBUTENIBHBIE YUCTIA, BBINOJIHSITh MIPUKUIKY pE3yJibTa-
Ta BBIYMCIICHNUN, OLIEHKY YMCIIOBBIX BBIPAKECHUM.

YpaBHeHHs H HEpPaBEHCTBA

Pemars nuHeElHbIE U KBaAPATHBIE YPABHEHUS, YPABHEHUS, CBOISIIME-
Csl K HUM, MPOCTEUIINe IPOOHO-pallMOHAIBHBIE YPABHEHHS.



Pemars cucreMsl 1ByX JIMHEWHBIX YPAaBHEHUH C IBYMsl IIEPEMEHHBIMHU
U CUCTEMBI IBYX YPaBHEHHUM, B KOTOPBIX OJJHO YPABHEHUE HE SBIACTCS
JIMHEWHBIM.

Pematp TeKkcTOBBIE 3a/auMl anreOpanyeckuM CIocoOOM C MOMOIIBIO
COCTABJICHHsI YPABHEHUS WJIM CUCTEMBI JBYX YPAaBHEHUU C ABYyMS Iie-
PEMEHHBIMH.

[IpoBOAUTE POCTENIINE UCCIEAOBAHUSI YPABHEHUM U CUCTEM ypaB-
HEHU, B TOM YHUCJI€ C MPUMEHEHUEM TpapUUEeCKUX MpPeCTaBICHUN
(ycTaHaBnMBaTh, UMEET JM YPABHEHHME WJIM CUCTEMa YpPaBHEHHMU pe-
IIEHHUS, €CJI UMEET, TO CKOJIbKO, U IP.).

Pemarp nuHelHbIE HEPABEHCTBA, KBAJpaTHbIE HEPABEHCTBA; M300pa-
KaTh PEIICHUE HEPABEHCTB HA YMCIOBOM MPSIMOM, 3aIIMCHIBATH pPElIe-
HHE C MIOMOIIBIO CUMBOJIOB.

Pemate cuCTEMBI JIMHEVMHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB,
BKJIOYAIOLIUE KBaJpaTHOE HEPABEHCTBO; M300pakaTh pEIICHUE CH-
CTEMBbl HEPABEHCTB HA YHCIOBOM IIPSAMOM, 3alIMCHIBATH PELICHHUE C
IIOMOIIIbIO CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA NIPU PELICHUN PA3JIMYHBIX 3aa4.

DOYyHKIUU

Pacno3naBaTh (hyHKIMHM M3y4eHHBIX BUAOB. [loKa3piBaTh cxemaTuye-
CKH pacCIOJIOKEHUE HA KOOPIUHATHOM MIOCKOCTH rpaduKoB QyHKUIUN
Buma y=kx, y=kx+b, y=k/x, y=x2, y=ax?® + bx + ¢, y =x3, y = V/x,
y=|X| B 3aBUCUMOCTH OT 3Ha4Y€HUI KOIPPUIUEHTOB; ONMUCHIBATH CBOM-
cTBa (DYHKIIMIA.

Ctpouth M u300paxaTb CXEMAaTUYECKH TpapuKh KBaJpaTHUYHBIX
(GyHKIIMNA, OMUCHIBATh CBOMCTBA KBaAPATUYHBIX (DYHKIIMI MO UX Tpa-
bukam.

Pacnio3naBaTh KBagpaTWyHyl0 (yHKLIHIO 1O (opmysie, NPUBOAUTH
MpUMEPbl KBAJPATUUHBIX (PYHKUUN M3 pEabHON >KWU3HH, (PU3UKH,
Tr€OMETPUHU.

Apudmernyeckasi U reoMeTpHUYECKasi MPOrpeccuu

Pacno3naBaTh apumMeTHUECKYI0 U T€OMETPUUYECKYIO TTPOTPECCUM TIPU
Pa3HBIX CIOCO0aX 3a/1aHMsl.

BoBITIONHATE BBIUKCICHUS C HUCIHOJIb30BaHUEM (OPMYJ N-ro ujieHa
apu(PpMETUIECKON U TeOMETPUUECKOU MPOTPecCruid, CyMMBI TIEPBBIX N
YJIEHOB.

N300pakaTh WieHbl OCIEOBATEIPHOCTA TOYKAMU Ha KOOPIUHATHOM
MJIOCKOCTH.

Pemate 3amaun, CBsI3aHHBIE C YMCIOBBIMH MOCJIEA0BATEIILHOCTSMHU, B
TOM YHCJIE 3aJ]a4yd U3 PealbHOW >KU3HU (C MCIOJIb30BAaHUEM KaJIbKY-
TATOpA, MU(DPOBBIX TEXHOJIOTHIA).



TemaTnuyeckoe IJIAHMPOBAHME

Temarnueckoe niaaHUPOBAHUE [0 MATEMAaTUKE Ha YPOBEHb CPEAHETO 00IIe-
ro o0pa3oBaHMUs COCTaBJIEHO C y4eTOM paboueil mporpammsel Bocniutanuss MKOY
«lIBapueBckuil LEHTp 00pa3oBaHus». BocnuTaTenbHBIM MOTEHLIMAT JIaHHOTO
y4eOHOro mpeaMeTa 00eCeunBaeT peann3aluio CIeAYOIUX HEeIeBbIX IPUOPUTE-
TOB BOCIIUTAHUS O0YYaIOLIUXCA:

. YCTaHOBJIEHHE JOBEPUTENBHBIX OTHOUIEHMH MEXAY YUUTENIEM U €ro
YUYEHUKAMH, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCHIPHUATHIO y4alllUMHUCA TpeOoBa-
HUM M MPOCKO YUMUTEIN, NPUBJICYCHUIO MX BHHUMaHHUS K OOCYXIaeMOW Ha YpOKe
uHbOpMaIliK, aKTUBU3ALIMN UX MO3HABATEIBHON AesITeNbHOCTH (Bce (HOPMBI ypo-
Ka);

. noOyX/JIeHUE IIKOJbHUKOB COOJIIOATh Ha YpPOKE OOIIENPUHATHIE
HOPMBI TIOBE/ICHMS, MPAaBUJIa OOLIEHUSI CO CTAPIIMMH (YYUTEIIMH) U CBEPCTHUKA-
MU (IIKOJIbHUKAMHM ), IPUHLIUIIBI Y4€OHOM TUCIUIUIMHBI U CAMOOPraHU3allly;

. IIPUBJICUCHUE BHUMAHMS IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTy U3Y-
YaeMbIX Ha ypOKax SIBJICHUM, OpraHu3alus ux padoThl C MOIy4aeMON Ha ypOKe Co-
UAJIbHO 3HAUYMMOM MH(pOpMaLuel - UHUIIMUPOBAHUE €€ OOCYXJCHUS, BbICKa3bl-
BaHUs YYalllUMHUCS CBOETO MHEHHS IO €€ MOBOAY, BEIPAOOTKH CBOETO K HEW OTHO-
LICHUS;

. UCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH copepxaHHs yueO-
HOTO MpeJMEeTa 4Yepe3 JEMOHCTPAIUIO JETAM MPUMEPOB OTBETCTBEHHOI'O, I'Pax-
JAHCKOT'O TOBEJEHUS, MPOSBICHUS YEJIOBEKOM00US U 100pOCEpACUHOCTH, Yepes
1noa00p COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHMS, 3a/ay JUJIsl pelieHus, mpooieM-
HBIX CUTYyalUil 1J1s1 00CYKICHHS B KJIAcCe;

. NPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (OPM pabOThl yUaluXcs: UH-
TEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIMX MO3HABATEIbHYI0 MOTUBALIMIO IIKOJIbHU-
KOB; JIUCKYCCHUI, KOTOpBIE JAIOT y4alllUMCsS BO3MOKHOCTbh IPHUOOPECTH OMBIT Be-
JI€HUs] KOHCTPYKTUBHOTO JIMajora; rpyninoBoil paboTkl uin paboThl B apax, KOTO-
pbl€ yuyaT HIKOJIbHUKOB KOMaHJHOW paboTe M B3aUMOJAEUCTBUIO C IPYTUMH JAE€TbMU
(TeMaTU4YeCcKue YPOKH, MOCBSIICHHbIE HICTOPUYECKUM JaTaM U COOBITUSM);

. BKJIFOYEHHUE B YPOK MI'POBBIX MPOLEAYP, KOTOPBIE ITOMOTAIOT MOAJEP-
YKaTh MOTHBALMIO JAETEN K MOIYYEHUIO 3HAHWM, HAaJa)XKMBAHUIO NTO3UTUBHBIX MEX-
JMYHOCTHBIX OTHOILIEHUH B KJlacce, TOMOTal0T YCTAaHOBIICHUIO TOOpOKeNIaTeaIbHON
aTMoc(epbl BO BpeMs YpOKa;

. opraHu3zanus 1me(cTsa MOTUBUPOBAHHBIX U 3PYIUPOBAHHBIX yHalllUX-
Csl HaJl UX HEYCIHEBAIOMIMMH OJHOKIACCHUKAMU, JAIOUIET0 MIKOJbHUKAM COLUANb-
HO 3HAYUMBINA ONBIT COTPYJHUYECTBA U B3AUMHON MTOMOIILIH;

. WHULMAPOBAaHUE M MOJJEpP>KKA MCCIEI0BATENbCKON ESITEIbHOCTH
IIKOJIbHUKOB B paMKax pealu3aluyd UMH UHAUBUIYAJIbHBIX U TPYIIOBBIX HCCIIe-
JIOBATEIbCKUX MPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOKHOCTH MPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEILIEHUSI TEOPETUUECKON POOIeMbl, HABBIK TEHEPUPOBAHUS U
oopmiieHus: COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOTO OTHOIIEHUS K UYXKHM
uzaesiM, opopMIeHHBIM B paboTax APYruX HCCIeAOoBaTeNei, HaBBIK MyOJIUYHOTO
BBICTYIUICHHUS TE€pe] ayJUTOPUENH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOY-
KU 3peHUsI (YPOK-IIPOEKT, YPOK-UCCIETOBAHUE).



AureOpa

7 kaace
Ne ni/m KouunyecrBo | KoHTpOJIbHBIE yekTpoHHbIE (U(pO-
TeMbI Hazsanne 4acoB padoThI Bble) 00pa3oBaTe/ibHbIE
(pa3nena) TembI (pasnesa) (4acoB) pecypchl
Uwucna u BeIYmC- http://resh.edu.ru/ (POII)
1. nenus. Pauuo- 25 1 https://uchi.ru (Yun.py)
HaJbHBIC YHCTIa http://www.vaklass.ru/
) Anrebpanueckue 27 3 (Sxmacc)
' BBIPOKCHHS https://www.youtube.com/
3 YpaBHeHuUs U He- 20 5 https://fg.resh.edu.ru/
' paBeHCTBA (POLL. ®yHkuroHanbHAs
Koopannatse! u TPaMOTHOCTB)
4, rpaduku. OyHK- 24 2 https://mob-edu.com/ui
0007071 (MoOunbHOE DIEKTPOHHOE
2, O6pazoBanue. «L{OK» Un-
5. Hostopenue n 6 3aIlMUTa MPOEK- HOIIOJIHC)
o0obuerne 1a https:/fipi.ru/
(OUIIN)
https://rus-oge.sdamgia.ru/
(Pemry OI'D)
Hroro 102 10 https:// s}ll‘“erum.ru/
(Cdepym)

IIpumepHbIe TeMbI NPOEKTOB 10 MaTeMaTHKe /LISl yYaluxcs 7 Kiacca:

AHaTUTUYECKUE METO/IbI PEICHUS CUCTEM YPAaBHEHUM.

Benukue MaTeMaTuku.

Bnustnue yncen Ha COOBITHUS )KU3HU: BBIMBICEI WJIM PEAIbHOCTh? (Ha IpuMepe uu-
cen7ul3).

['eometpust hopmyn

['paduku nmuneliHON GYHKIIUU U X TPUMEHEHHE B PEIICHUH TEKCTOBBIX 3aj7ad Ha
JIBUKCHHUE.

['padrueckuii MeTOT peIIeHUs CUCTEM YPaBHEHUH.

JlericTBUS C MHOTOUYJICHAMMU.

Jlenmenre BO MHOKECTBE MHOTOUYJIEHOB

JKuBOTHBIE HA KOOPAMHATHOM MIJIOCKOCTH.

3HaKOMbIC U HE3HAKOMBIE (POPMYJIbI COKPAIIIEHHOT'O YMHOXEHHUS U UX PUMEHEHNE
MIpY PEILLICHUU 3a/a4.

3HAaKOMBIN U HE3HAKOMBIN MOYJIb.

N30bITOK M HETOCTATOK

KBagpaTHbie ypaBHEHUS

Jluneitnas QyHKUMsA



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

Matemaruueckas Mozeiab Urpbl «Madus».

MaremaTuka B 1o33uu

MaremaTnyeckue Xyq0KeCTBa.

Moi1 kpait B KOOpJIUHATAX

HecrannapThble 3a1auu 1o anreope.

O npouCX0KAEHUN HEKOTOPBIX TE€OMETPUYECKUX TEPMUHOB U ITOHSATHH.
O npeacTaBUMOCTH HaTYPaJbHBIX YHCEN B BUJE JIMHEHHON KOMOMHALINY C 1IEJIBIMU
K03 PUITHEHTaAMH.

Ot abaka 10 KOMIBIOTEPA.

[lepuoanueckas qpoObs MHE YIIBIOHYIACK.

[Toacuér unciia NpOHYMEpPOBAaHHBIX JEPEBBEB.

[Tocnennue uudpsel crenene

[TocTpoenue rpadukoB GyHKIHMA.

[IpeoOpazoBanue rpa@ukoB GyHKIIHH

IIpuMepHBIe TeMBbI HCCJIEI0BATEIBCKUX PA0OT 0 MAaTEeMAaTHKE IS YYAIIUXCS
7 KJ1aCCOB:

[IpumMeHeHne CUMMETPUYECKUX MHOTOWIEHOB JUISl PELIEHUs 3a7ad ILIKOJIBHOIO
Kypca MaTeMaTUKH.

[Tpunnun /{upuxiie B 3a1avax.

[IpuHmn J{upuxie u ero npuMeHEHNUE.

[Ipobnema norcka KOpHE MHOTOUJIEHOB.

[IpownsBeneHue 1ByX MHOTOUYJICHOB

[IporeHTHI B MPONLIOM U B HACTOSILIEM BPEMEHHU.

Paznuunbie anroputMsl HaxoxaeHus HO/I HaTypanbHBIX 4nCen.
Pemenne 3a1au ¢ )KOHOMAYECKUM COAEP)KAHUEM HA MMPOLEHTHI.
Pemenue cucreM JIMHEMHBIX YPaBHEHUN

PucyeM B KOOpAMHATHOM IIJIOCKOCTH.

Pucyem o koopauHaTam.

CBoiicTBa CTENECHH.

CkrasiHble KBaJpaThl.

CUMMeETpUYHBIE MHOTOUYJIEHBI OT JIBYX IEPEMEHHBIX.
Tpeyronsuuk Ilackans

OyHKIMHU U UX rpaduKu

[enubie npodu

Yucna-ruranTsl

Yucna dubonauuu

Yucna GuboHauy4u - MU WK PEaTbHOCTH?

Yucna GuboHauu B )KU3HHU.

Uucna ®ubonauuu. [IpakTuyeckoe npuMeHEHHE.

Auredpa
8 kiacce



Ne i/ Ha3Banue KounyectBo | KoHTpOJIbHBIE duaekTpoHHbIe (Ludpo-
TeMbI TeMbl (pa3aeJia) 4acoB padoThbI Bble) 00pa3oBaTe/IbHbIE
(pa3neina) (4acoB) pecypcbl
l. [Ipocreitmme 31 2 http://resh.edu.ru/ (POLI)
¢dbynaxun. Ksaz- https://uchi.ru (Yuu.py)
paTHbIE KOPHU http://www.vaklass.ru/
2. KBaapartueie u 36 2 (Axmacc)
paloHaIbHbIC https://www.youtube.com/
YpaBHEHUs https://fg.resh.edu.ru/ (POUI.
3. OyHKIUU 32 1 DyHKIIMOHATIbHASI TPAMOT-
y = kx + b,y = HOCTB)
ax? + bx + https://mob-edu.com/ui
Cy=——+y, (MoOunbpHOE DIIeKTpOHHOE
X=Xg O6pazoBanue. «L{OK» Un-
4. Cucremsl 25 1 HOIIOJIHC)
pallMOHAIbHBIX https://fipi.ru/
YpPaBHEHUH (OUIIN)
5. IloBropenune 12 1, https://rus-oge.sdamgia.ru/
3aIuTa MPOCK- (Peury OI'D)
Ta https://sferum.ru/
Htoro 102 7 (Cdhepym)

IIpuMepHbIe TEMBbI IPOEKTOB N0 MAaTEeMAaTHKe ISl ydammuxcs 8 kiacca:

AJIMKBOTHBIE ApOOH

Apudmernueckuii KBapaTHbI KopeHb. CBOWCTBa KBaIPaTHOTO KOPHSI.

I'opa Crenenb

JKuBOTHBIE HA KOOPAMHATHOM IIJIOCKOCTH.

3araaku TaOaUIbl YMHOKEHUS

3ajauu ¢ UCIOJIb30BAaHUEM 3HaKa a0CONIOTHOM BETMYUHBI.
3ameyaTeIbHbIE KPUBBIE

N3Bneyenne KBaIpaTHOTO KOPHS.

W3BrneueHne KBaApaTHBIX KOpHEN 0€3 KaJIbKYJIsATOpa.
HppaunonanpHble ynciia

Hcropus coznanus MppanmoHanbHbIX YHCEN
KBanpatHeie ypaBHeHus B [[peBHeM BaBunone
KBaapartueie ypaBHeHus B Tpynax Juodanra.
KBagpaTtHbie ypaBHEeHUS B TpyAax Ajib-XOpe3MH.
KBanparuunast GyHKIUS B CTPOUTEIBCTBE U aPXUTEKTYpE
KBaaparnunas Gpyskums B pusnke

KpacHas kHura Ha KOOpJAMHATHOM IUIOCKOCTH.

Kpatkuii ouepk aesTeIbHOCTH ApXumena

Kpenutsl — Mu@bI 1 peanbHOCTb.

KpuBbie Ha IIOCKOCTH

Marus yucen



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

Maremaruka B ObITY

MareMaTtuka UM UCKYCCTBO (Ha mpuMepe padoT XyA0KHUKOB).

Marematuka B KajeHaape

MeTtpuueckasi cucrema Mep (0 BOBHUKHOBEHUU U COBEPILIEHCTBOBAHUM MEP JJIH-
HBI, TUIOIIAIH, 0ObeMa).

Hayuuch pemars ypaBHEHUS

OOpartHas MpoNnOPIUOHATBHOCTb.

Ot anreOpsl pUTOPHUECKOW K anredpe CHUMBOJMYECKOW (BBEACHHE OYKBEHHOM
CHMBOJIMKH, OCHOBHBIX 3aKOHOB JICHCTBUI).

Ot apudmeTuku K anredpe (0 MPOUCXOKACHUE U OCHOBHBIX MOHSATUH alreOphl).
OT HaTypaJIbHOTO YKCIIA 10 MHUMOW €TMHUIIBI.

[leproauYHOCTH OCTAaTKOB MOCEa0BaTeNIbHOCTEN Ta PUOOHAUYH.

IIpuMepHBIe TEMBI HCCJIEI0BATEILCKHX PA0OT M0 MaTeMaTHKe ISl YUaIUuXcsi
8 Ki1acca:

[IpencraBnenue panmoHaIbHON JPOOHU B BUJIE CYMMBI IPOCTEUIIIUX TPOOEH.
[Tponopuus. Ipsamas u oOpaTHast NPONOPLHUOHAIBHOCTb.

Pa3noxeHre MHOTO4YIeHa Ha MHOXKUTEIIN.

PanmonanbHbie yncna

Pemenue anredpanueckux ypaBHEHUM.

Pewenne 3ama4u ¢ nOMOIIBIO YpaBHEHUI

Pewenne ypaBuenuii B [pesueit Unnun, ['pennn, Kurae.

Cucremsbl ypaBHEHH B 3a7ja4aX SKOHOMUKH

CoBpeMeHHbIE 3a/1a4i MPAKTUKU, PEIIAEMbI€ C MOMOIIbIO TPUOIMKEHHBIX BBIYMC-
JICHUM.

Crioco0b! HaX0Xk/I€HUs TPUOIMIKEHHBIX 3HaYSHUH YucIa 7.

CrapuHHbIE MaTEMaTUYECKUE Pa3BJICUCHUS W JCHCTBUA HaJ aireOpandyecKumMu
BBIPAKEHUSAMMU.

CrerneHb ¢ HaTypAJIbHBIM IIOKA3aTEJIEM.

Ctpoum rpaduku CIOKHBIX QYHKIIUH.

Teopema Buera 1151 TpeTbeM M YETBEPTOM CTEIICHMU.

Y IuBUTEIBHBINA KBaJpaT

Y CTHBIN CYET - 3TO MPOCTO

Oyukiuu. Bugsl pynknuit. 'paduku.

Yucino [1In
Aure0Opa
9 kJacc
Ne i/m HasBanmue KonnuyectBo | KonrpoabHbie | JieKkTpoH-HbIE (ud-
TeMbI TeMbl (pa3aesia) 4acoB padoThI poBbIe) 00-pa3oBa-

(pasnesa) (4acos) TeJbHbIE pecypchl




[ToBTOpEeHUE 6 http://resh.edu.ru/ (POLII)
https://uchi.ru (Yuu.py)
HepagenctBa 33 http://www.vaklass.ru/
(Axmacc)
CreneHp yncia 16 https://www.youtube.com/
https://fg.resh.edu.ru/
[TocnenoBarensHOCTH 18 (PDIIL. OyHKIHOHATBHAS
_ I'PaMOTHOCTB)
[TpnOmKEHHBIC BBI- 13 https://mob-edu.com/ui
TUCIICHAA (MobunbHOE DIeKTPOH-
HoBropenue kypca 7- 16 Hoe ObOpaszoBaHuUe.
9 Ki1accoB «IOK» Munonomnuc)
Hroro 102 https://fipi.ru/
(PUIT)
https://rus-oge.sdamgia.ru/
(Pemry OI'D)

https://sferum.ru/
(Cdepym)



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

Pabouas nporpamma yue0Horo kypca «I'eomerpus».
7-9 knacebl
Hesan u3yuyeHus y4e0HOro Kypca

«MareMaTuky yXe 3aT€M Y4YUTh HAJ0, YTO OHA YM B IMOPSAOK MPUBOJUT,
— MHCAJl BEJIMKUN pycckui ydeHbli Muxaun BacuibseBuy JlomonocoB. U B 3ToM
COCTOUT OJIHA U3 JIBYX LieJiel 00y4YeHUsi TeOMETPUM KaK COCTaBHOM 4acTh MaTeMa-
TUKU B IIKOJE. JTOM LEIU COOTBETCTBYET JNOKa3aTebHAas JIMHUS MPENOIaBaHUs
reomerpuun. Creays npeacTaBlIeHHOW paboueld mporpaMme, HauuHasi ¢ CEAbMOTO
KJIacca Ha ypoKax IeOMETPUHU OOyYaroUIUKCS YYUTCS MPOBOJUTH JI0Ka3aTElIbHbIC
pacCyXJIeHUsl, CTPOUTH JIOTHYECKHE YMO3AKIIOUCHHS, JAOKAa3bIBaTh WCTHUHHBIC
YTBEPKACHUS U CTPOUTHh KOHTPIIPUMEPHI K JIOKHBIM, TPOBOAUTH PACCYKAECHUS «OT
MPOTUBHOIO», OTJIWYaTh CBOMCTBAa OT MPU3HAKOB, (POPMYIUPOBATH OOpaTHbBIC
YTBEPXKJEHUS. YUCHHK, OBJIAJEBIINNA UCKYCCTBOM PacCYXKIaTh, OyAE€T NPUMEHSATh
€ro u B OKpy:karomien xu3Hu. Kak nucan reomerp u nenaror Mrope ®@enoposuy
[Tapeirug, «I1H0AbMHU, IOHUMAIOIIAMH, YTO TAKOE T0KA3aTEIBCTBO, TPYIHO U J1aXKE
HEBO3MOKHO MaHUITYJIUPOBaTh». 11 B 3TOM COCTOUT BaKHOE BOCIUTATEIILHOE 3HA-
YEHHUE U3YUYEHUS] T€OMETPUU, IPUCYLIEE UMEHHO OTE€YECTBEHHOM MAaTEMAaTUYECKOU
mKoJie. Bmecre ¢ TeM aBTOpBI ITPOrpaMMBbI PEAOCTEPETAIOT YUUTENSA OT U3JIUILIHE-
ro opmanu3Ma, 0COOEHHO B OTHOIIICHUM Hayajl U OCHOBaHUU reomerpuu. Opan-
ny3ckuid MaremaTuk JKan /[peioHHE 10 3TOMY NMOBOAY BbICKa3aics Tak: «Yrto ka-
caeTcs JCIUKATHOU MpOoOJIEeMbI BBEJCHHUS «aKCHOM», TO MHE Ka)XETCs, 4YTO Ha Mep-
BBIX MOpax HY>KHO BOOOIIE M30eraTh MpOM3HOCUTH caMo 3TO ciIoBo. C Ipyrou xe
CTOPOHBI, HE CIIEAYET YIYCKAaTh HA OJTHOW BO3MOXHOCTH JAABaTh MIPUMEPHI JIOTHYEe-
CKHMX 3aKJIFOUCHUH, KOTOpbI€ Ky/a B OOJbIIeH Mepe, YeM Uies aKCUOM, SIBJISIOTCS
MCTUHHBIMH M €JUHCTBCHHBIMU JIBUTATEIIIMU MATEMATUYECKOTO MBILIJICHUS».

BTopoii 1enbto n3ydyeHusi TEOMETPUN SIBJISIETCSI UCTIOJIb30BAaHUE €€ KaK WH-
CTPYMEHTa IpPU PEIICHUM KAaK MaTeMaTU4YEeCKHX, TaK M NpPaKTUYECKUX 3ajad,
BCTPEUAIOIINXCS B peaIbHOM KM3HU. OKOHYMBIIHMI KypC F€OMETPUU IIKOJIbHHK
JIOJDKEH OBITh B COCTOSIHMM OTPEICIUTh T€OMETPUIECKYI0 (pUrypy, omucarh Cjo-
BAMU JAHHBIM YEPTEXK WM PUCYHOK, HAWTH IUIOLIA/b 3€MEJIBHOIO y4acTKa, pac-
CUMTATh HEOOXOJIUMYIO JUIMHY ONTOBOJIOKOHHOTO Kabels wiHm TpeOyeMble pa3Me-
pBI TapaXka JJisi aBTOMOOUJISl. DTOMY COOTBETCTBYET BTOpAsi, BEIYUCIUTEIbHAS JIH-
HUSI B U3YYECHUU F€OMETPHUM B IIKOJE. [[aHHAs mpakThdeckas JUHUS ABJISETCS HE
MEHee BaxkHOMU, ueM repBas. Emé [lnaton npeanuceiBai, utoosl «rpaxaane [Ipe-
KpacHOT0 ropojia HU B KOEM CJIy4ae HE OCTABJISIIM T€OMETPUIO, BEb HEMAJIOBAKHO
Ja)ke MoOoYHOE €€ MPUMEHEHHE — B BOGHHOM JICJIE J1a, BIPOUEM, U BO BCEX HayKax
— JIJIs1 JIYYIIIETO UX YCBOCHUS: MBI Be/Ib 3HAeM, Kakasi O6CKOHEYHasl pa3HHUIIa CyIIle-
CTBYET MEXK]ly YEJIOBEKOM MPUYACTHBIM K TEOMETPUU M HEPUYACTHBIMY. {714 3TO-
ro yUYHUTENI0 PEKOMEHIYeTCs MOoA0WpaTh 3ajlaud MPaKTHUUYECKOTO XapakTepa s
paccMaTpUBAEMbIX TEM, YUUTh JETEH CTPOUTh MATEMATHUYECKUE MOJEIIA PEAbHbBIX
JKU3HEHHBIX CUTYaIlluH, IPOBOJNTH BBIYUCIIEHUS U OLICHUBATh aICKBATHOCThH IOJY-
YEHHOTO pe3yibTata. KpaliHe Ba)XKHO MOAYEPKUBATH CBSI3U T€OMETPUU C APYTUMU
peIMEeTaMH, MOTUBUPOBAThH MCIOJIB30BaTh OMPEACIICHUS T€OMETPUICCKUX (PUTYD
U TIOHSATHH, EMOHCTPUPOBATH MPUMEHEHUE MOJYYCHHBIX YMEHHA B (U3HKE U



TEXHHMKE. DTU CBA3M Hambosee spko BUAHBI B TeMax «Bekropel», «Tpuronomer-
pudeckure cooTHoIIeHus », «Metoa koopanHa» u «Teopema Iugaropay.
MecTo yueOHOro Kypca B y4eOHOM IJIaHE

CornacHo yueOHOMY miaHy B 7-9 kiaccax u3ydaercsi yueOHbIl Kypc «I'eo-
METpUs», KOTOPBIA BKJIKOYAET CJEAYIOIIME OCHOBHBIE pa3lelbl COICpPKAHUS:
«['eomerpuueckue Gurypsl U ux cBoicTBa», «M3mMepeHne reoMeTpuuecKux BEJH-
YUH», a TaKkKe «/lekapToBbl KOOpAMHATHI Ha IIOCKOCTH», «Bekropb», «JlBuxke-
HUs TiockocT» U «I[Ipeobpa3oBanus mogoous.

VY4eOHbIi mMaH MpeaycMaTpuBaeT HU3Y4YEHHE TeOMETpUH Ha 0a30BOM
yYpOBHE, UCXO/s U3 HE MeHee 68 yueOHBIX 4acoB B yueOHOM rojy, BCETro 3a TpH To-
na oOydenwusi — He MmeHee 204 Jacos.



Coaep:xanue yueOHOro Kypca (1mo roxam ody4deHust)

7 xaace

HauanbHble nonstusa reomerpun. Touka, npsMasi, OTpE30K, Jdyd. YToi. Bu-
Ibl yII0B. BepTukaibabie 1 cMexXHbIE yIuibl. buccekTpuca yria. Jlomanasi, MHOTO-
yTroJbHHUK. [lapannenbHOCTh U NEPIEHAUKYISIPHOCTD MPSMBIX.

Cummetpuunsble ¢purypbl. OCHOBHBIE CBOMCTBA oceBor cummeTpuu. [Ipume-
Pbl CHMMETPHUH B OKPY’KAOLIEM MHPE.

OCHOBHBIE MOCTPOEHUSA C MOMOUIBIO LUPKYJA W JIMHEWKU. TpeyronbHUK.
Bricora, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEnpeHHBII M PaBHOCTOPOHHMI TpeyroyibHUKU. HepaBeHCTBO Tpe-
YTOJIbHHKA.

CBoiicTBa U MPU3HAKK paBHOOEIPEHHOrO TpeyrojpHuKa. [Ipu3Haku paBeH-
CTBA TPEYTOJIbHUKOB.

CBolicTBa M NpHU3HAKU MapaUIEIbHbIX NPsAMbIX. CyMMa yIJIOB TPEYrOJIbHU-
Ka. BHelHue yrisl TpeyrojabHUKA.

[IpssMoyroJibHBIN TpeyroibHUK. CBOKWCTBO MEAMAHBI MPSAMOYTOJIBHOIO Tpe-
YTOJIBHHUKA, MPOBEAEHHOW K TUnoTeHy3e. [Ipu3Haku paBeHCTBA NMPSAMOYIOJIBHBIX
TPEYTOJILHUKOB. 1IpsIMOYTOJIBHBIN TPEYTrOabHUK € yrioM B 30°.

HepaBeHncTtBa B reoMeTpuu: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibllieM yriie U OosblIel CTOPOHE TPEyroJIbHUKA.
[leprieHIUKYIISp ¥ HAKIOHHAS.

['eomeTpuueckoe mecTo Toyek. buccekTprca yria U CEepelMHHBIA NEPIEH-
JTUKYJISIP K OTPE3KY KaK TEOMETPUUECKHE MECTA TOUYEK.

OKpy»XHOCTb U KpyT, XOpAa U AUaMETp, UX CBOWCTBA. B3anmmHoe pacnoio-
YKEHHE OKPYKHOCTH M npsiMor. KacarenbHast u cekymas Kk OKpyKHOCTH. OKpyxk-
HOCTb, BIIMCaHHAasA B yroJl. BnimcanHas ¥ OMCcaHHasi OKPYKHOCTH TPEYTOJIbHHKA.

8 kiace

YerpipéxyronpHuku. [lapamnenorpamm, ero npu3Haku U cBoicTBa. YacTHble
cllydad NapajuiesorpaMMoB (TIPSIMOYTOJIBHUK, POMO, KBajapaT), WX TMPU3HAKU U
cBoiicTBa. Tpamenus, paBHOOOKas Tpamenus, e€ cBoiicTBa W mpusHaku. [Ipsmo-
yroJbHas TpANeLus.

Meton ynBoenuss meauansl. lleHTpanmbHas cummerpusa. Teopema Daneca
Y TeopeMa O MPONOPLUOHAIBHBIX OTPE3KaX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyroJibHHKaA.

[Tonobue TpeyronbHUKOB, KodpdunueHt nogodus. IIpusznaku mogodus tpe-
yroabHUKOB. [IpuMeHenre nogooust npu perieHu NpakTHYeCKUX 3a1au.

CaoiicTBa miomaei reomerpuueckux ¢uryp. @opmMybl a1 MIOMATNA TPe-
yroJbHUKA, MapajuieorpamMma, pomoda u Tpanenuu. OTHOIIEHHE IUIom@aae mo-
JTOOHBIX QUTyD.

Brruucnenue miomaaei TpeyroJibHUKOB U MHOTOYTOJIbHUKOB HA KJIETYaTOM
Oymare.

Teopema Iudaropa. Ilpumenenue teopemsl [Indaropa npu peureHuu mpak-
TAYECKUX 3a]a4.



CHHYyC, KOCHHYC, TAHF€HC OCTPOrO yIJIa IPSIMOYI'OJBHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpUrOHOMETpUUYECKHE (PYHKLIUU yT-
s0B B 30°, 45° u 60°.

BrucanHble M IEHTPAJIBHBIE YIJIbI, YTOJI MEXAY KacaTeIbHOW U XOPIOU. Y-
JIbI MEXAY XOPAAMU U CEKYIIMMH. BriMcaHHbIE U ONKCAaHHBIE YEThIPEXYTOJIBHUKU.
B3aumnoe pacnonoxeHue AByX OKpykHocTeil. Kacanue okxpyxxknocteil. O6mue
KaCaTeJIbHBIE K JBYM OKPYKHOCTSIM.

9 kJacc

Cunyc, kocunyc, Tauretc yrioB ot 0 7o 180°. OcHOBHOE TPUTOHOMETPHUY €-
CKO€ TOXAECTBO. POPMYJIIbI IPUBEACHUS.

Pemenune tpeyronsHukoB. Teopema KOCHHYCOB M TeopeMa CUHYCOB. Permre-
HUE MPAKTUYECKUX 3a/1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CH-
HYCOB.

[IpeoOpa3zoBanue nonodus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENECHUN OTPEZKOB XOP, TEOPEMBI O IIPOU3BEIECHUUN OTPE3-
KOB CEKYIIIHX, TEOpEMaA O KBAApaTe KacaTeJIbHOM.

BexkTop, nnuHa (MOAy/b) BEKTOpA, COHAIIPABIEHHbBIE BEKTOPHI, IPOTUBOIO-
JIO’KHO HaIIpaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
olepalvy Haj BEKTOpamu. Pa3nokeHne BEKTOpa IO JBYM HEKOJUIMHEAPHBIM BEK-
topaMm. Koopaunatel Bekropa. CKaJIIpHOE IPOU3BEAEHUE BEKTOPOB, IPUMEHEHUE
JUTSl HAXOXK/ICHUS! IJTUH U YTJIOB.

JlekapTOBBI KOOPJIMHATHI HA IJIOCKOCTH. Y PABHEHHUSI MPSIMOU U OKPYKHOCTH
B KOOpJAMHATAX, MEPECEUCHNE OKPYKHOCTEH W MpSAMbIX. MEeTOJl KOOPAUHAT U €ro
IPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJNBHUKMU. JUTMHA OKpyXHOCTHU. [ panycHas u paguas-
Hasli Me€pa yIJa, BBIUMCIIEHUE JJIMH AYr OKpyxkHocrteu. [lnomane kpyra, cekropa,
CErMEHTA.

JIBU>KEHUS TUIOCKOCTH U BHYTPEHHHE CUMMETpUM (Uryp (3JI€MEHTapHbIe
npencrasienus). [lapamnensasiil nepenoc. [ToBopor.



Ilnanupyemble nmpeaMeTHbIE Pe3yJbTAThl OCBOEHHMSI NMPUMEPHOIl pado-
Yyeil mporpaMMbl Kypca (1o rogaM o0y4eHus )

OcBoenue yueOHoro kypca «l'eoMeTpus» Ha ypoBHE OCHOBHOTO OOIIETO 00-
pa3oBaHMs JOJKHO 00ECIIeUUBATh JOCTUKEHUE CIAEAYIOMMNX MPEIMETHBIX 00pa3o-
BATEJIbHBIX PE3YJIBTATOB:

7 xaace

Pacnio3HaBaTh M3ydeHHbIE T€OMETPUUECKUE (PUTYpPBI, OMPEAETATh UX
B3aMMHOE PACIOJIOKEHHUE, U300pakaTb TI'e€OMETpHUECKHe (UTYPHI;
BBITIOJIHATH YEPTEKH IO YCIOBUIO 3a1a4un. M3MepsTe muHEHbIE U yT-
JIOBBIE BEJIMYMHBI. Pemare 3a1auv Ha BBIUMCICHHUE JUIMH OTPE3KOB U
BEJINYHH YIJIOB.

Jlenatb rpyOyIo OLIEHKY JMHEHHBIX U YTJIOBBIX BEJIMYUH MPEIMETOB B
peanbHOM KU3HU, Pa3MEpPOB MPHUPOIHBIX 00BEKTOB. Paznuuath pas-
MEpPBI ITUX 0OBEKTOB MO MOPSAKY BEIIUUUHBI.

CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaThCA NpU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIB30BATh
MPU3HAKU M CBOMICTBAa PaBHOOEIPEHHBIX TPEYIOJbHUKOB MpPU pelie-
HUHU 33]1a4.

IIpoBOAUTE JIOTUYECKUE PACCYKIAEHUS C UCIIOIb30BAHUEM I'€OMETPU-
YECKUX TEOPEM.

[Tonmp30BaThCA MpU3HAKAMK PAaBEHCTBA MPSMOYTOJIBHBIX TPEYTOJIbHHU-
KOB, CBOMCTBOM MEAMAHbI, NPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIb-
HOT'O TPEYTOJIBbHUKA, B PEIIEHUN FT€OMETPUUYECKHX 3a1a4.

OnpenensaTe MapayieNbHOCTh MPSAMBIX C MOMOIIBIO YIIIOB, KOTOPBIE
oOpa3yer ¢ HUMH cekymasi. OnpenensTh NapauieIbHOCTh MPSMBIX C
IIOMOILBK0 PABEHCTBA PACCTOSIHUMA OT TOYEK OJHOM IPSMOU 10 TOUYEK
OPYTOU MPSIMOM.

Pemrars 3amaun Ha KiteTyatoi Oymare.

[IpoBOINUTH BBIYMCICHUS U HAXOJUTh YUCIOBbIE U OYKBEHHBIE 3Haye-
HUSI YTJIOB B TEOMETPUUYECKHUX 3a/1a4aX C UCIIOJIb30BAaHUEM CyMMBI yTI-
JIOB TPEYTOJIbHUKOB 1 MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, 00pa3oBaH-
HBIX IPU NEPECEUCHUU NIBYX MapaUIEIbHBIX NMPSIMBIX CEeKyleu. Pe-
aTh IPAKTUYECKUE 3aa4M HA HAXOXKICHUE YIJIOB.

Bianers noHATHEM I€OMETPUYECKOTO MECTa TOYEK. YMETh OIpele-
JSTh OMCCEKTPUCY YIJla U CEPEeIUHHBIN MEePHEeHIUKYISP K OTPE3KY
KAaK TEOMETPUYECKHE MECTA TOUECK.

@opMyIMpOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpJbl U JHa-
METpa OKPYKHOCTH, IOJb30BaThCS HUX CBOWCTBAMH. YMETh NpHUME-
HSTh 3TU CBOMCTBA IIPY PELICHUU 3aa4.

Bianers moHATHMEM OINKMCAHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH,
yMeTh HaxoauTh e€ neHtp. [lonp3oBaThes dakTamMu O TOM, YTO OucC-
CEKTPHCBHI YIJIOB TPEYTOJbHUKA IEPECEKAIOTCA B OAHOM TOUYKE, U O
TOM, YTO CEPEIWHHBIE MEPIEHAUKYISAPBI K CTOPOHAM TPEYrOJIbHUKA
NIEPECEKAIOTCS B OTHOM TOUKE.



Brnanets moHATHEM KacaTelbHOW K OKPYKHOCTH, MOJb30BaThCS TEO-
peMoil 0 MepHneHANKYJISIPHOCTH KacaTelbHOM M pajauyca, MPOBEAEH-
HOT'O K TOUKE KacaHUsI.

[Tonb3oBaThCA MPOCTEHIITUMU T€OMETPUUECKUMHU HEPABEHCTBAMMU, TO-
HUMAaTh UX NPAKTUYECKUN CMBICT.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKUE IOCTPOCHHS C IMOMOUIBIO
LUPKYJIS U TUHEHKH.

8 kiacce

Pacrio3HaBaTh OCHOBHBIE BUIbI YETBIPEXYTOJIBHUKOB, UX AJIEMEHTHI,
I0JIb30BaThCSl UX CBOMCTBaMM MPHU PELICHUH F€OMETPUUECKUX 3aau.
[IpuMeHATh CBOICTBA TOYKM IE€PECEUEHUS MEIHUAH TPEYTrOoJbHUKA
(1IeHTpa Macc) B pelieHuu 3a1ad.

Bnanets noHsTHEM CpeHEN JIMHUM TPEYTOJIbHUKA M Tpaleluuu, Ipu-
MEHATh UX CBOMCTBA IIPU PELICHUH reoMeTpHUYecKux 3aaad. Ilosb3o-
BaTbca TeopeMoil daneca U TEOPEMON O MPONOPLUUOHAIBHBIX OTPE3-
Kax, IPUMEHATh UX JUISl pEIIEHUS TPAaKTUYECKHUX 3a]1a4.

[IpuMeHsTh TpU3HAKU [OJ00MSI TPEYTOJIbHUKOB B PEUICHUH T'€OMET-
pUYECKHUX 3a]a4.

[Tonb3oBaTbesa TeopeMoit [ludaropa st peleHus reOMETPUYECKUX U
npakTuyeckux 3agady. CTpouTh MaTEMaTUYECKYI0 MOJIETb B MPaKTH-
YECKHX 3a/1a4ax, CAMOCTOSATENIBHO JelaTh YEPTEK U HAXOIUTh COOT-
BETCTBYIOILLUE JUIMHBI.

Biagere NMOHATHUSAMH CHHYCA, KOCHHYCAa M TAaHIE€HCAa OCTPOro yIJa
OPSIMOYTOJIBHOTO TpeyrojibHUKa. [loap30BaThbCsl 3THUMH MOHATUSAMU
JUTSL peIEHUsI TPaKTUYECKUX 3a]1ay.

Boruucnsate (pa3nvyuHbIMU  CIOCOOAMM) IUIOIIAJb TPEYTOJIbHUKA U
IJIOMIAM MHOTOYTOJBHBIX (QUryp (MOJB3YyACh, TIZ€ HEOOXOIMMO,
KaJIbKYJATOpOM). [IpUMEHSTh MOMyYeHHbIE YMEHUSI B MPAKTUUYECKUX
3a/1ayax.

Biagere MOHATUSAMH BIMCAHHOTO M LEHTPAJIBHOIO YIJIA, UCIOJIB30-
BaTh TEOPEMBI O BIIMCAHHBIX yIiax, yriax MEXAy XOpAaMmH (CeKyliu-
MH) U yTJiie MEXIy KacaTeIbHOW M XOPAOW MpHU PELICHHH I'€OMETpU-
YECKUX 3aJ1a4.

Brnagers mNOHSTHEM OMMCAHHOTO YETHIPEXYTOJbHUKA, TNPUMEHSTh
CBOMCTBA OMMCAHHOTO YEThIPEXYTObHUKA MTPU PEILICHUH 3a]1a4.
[IpuMeHsATh NOJy4YEHHbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTeMaTH-
YEeCKHe MOJENH JUIsl 3a7a4 PeajbHOW KU3HHM U MPOBOJIUTH COOTBET-
CTBYIOILIME BBIYUCICHUS C MPUMEHEHHEM MOJ00USI U TPUTOHOMETPUU
(MONB3YSACH, T/I€ HEOOXOUMO, KATBKYIJIATOPOM).

9 kiacce

3HaTh TPUTOHOMETPUUECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOJUTh C MX
MOMOILBIO PA3JIMYHBIE AJIEMEHTBl MPSMOYTOJIBHOIO TPEYTrOIbHUKA
(«pemnieHne MPSIMOYTOJIBHBIX TPEYroJIbHUKOBY). HaxomuTs (¢ momo-
b0 KAJIbKYJISTOPA) JUIMHBI U YTJIbI JUIsl HETAOJUYHBIX 3HAYEHUH.



[Tonp3oBaThes hopMyIaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPH-
YECKUM TOKJECTBOM JIJISi HAXOXKJIEHUSI COOTHOIICHUN MEXIy TPUTO-
HOMETPUYECKUMU BEJIMUYUHAMH.

Hcrnonb3oBaTh TEOPEMbI CHHYCOB U KOCUHYCOB JIJIsl HAXOXKJICHUS pa3-
JUYHBIX DJEMEHTOB TPEYTOJbHHUKA («PEIICHHE TPEYroJbHUKOBY),
MIPUMEHSITH UX TIPU PEIICHUN T€OMETPUUYECKUX 3a]1a4.

Brnanets mossTHSMU TpeoOpa3oBaHUS TOM00MS, COOTBETCTBEHHBIX
aneMeHTOB MmojoO0HbIX Quryp. [lons3oBaTbes cBoWicTBaMU MOI00US
IIPOU3BOJIBHBIX (PUTYP, YMETh BBIYUCIATH JUIMHBI U HAXOAUTH YIJIbI Y
noo0HbIX uryp. IlpumeHsTH cBOMCTBa MOAOOUS B MPAKTUYECKHUX
3alayax. YMeThb NPUBOAUTH MPUMEPHI MOJOOHBIX (DUTYp B OKpYKaro-
IEM MHUpE.

[Tonp30BaThCA TEOPEMAMH O MPOU3BEICHUHN OTPE3KOB XOPA, O MPOU3-
BEJICHUU OTPE3KOB CEKYIINX, O KBaJIpaTe KacaTeabHOM.

[Tonp30BaThCA BEKTOpaMU, TOHUMATh UX TE€OMETPUUECKUN U (U3nde-
CKHUI CMBICTI, MPUMEHSTh UX B PEIICHUU F€OMETPUUYECKUX U (pusmde-
CKkUX 3amad. lIpuMeHATH CKalApHOE MPOU3BEACHUE BEKTOPOB MJIS
HAXO0XJICHUS JJIMH U YTJIOB.

[Tonp30BaThCA METOAOM KOOPJAWMHAT HA MJIOCKOCTH, HMPUMEHATH €T0 B
pEelIEHUH TeOMETPUUYECKUX U MPAKTUIECKUX 3a/ad.

Brnaners MoHATUSIMU MPAaBUIBHOTO MHOTOYTOJBHUKA, JJTUHBI OKPYXK-
HOCTH, JJIUHBI JAYTH OKPY>KHOCTH W pPaJMaHHON Mepbl yria, YMETh
BBIYUCIIATH IJIOMIAAb Kpyra U ero 4dacteil. [I[pumMeHsATh MoTydeHHbIE
YMEHUSI B TPAKTUUECKUX 33/1a4ax.

Haxonuth ocu (uiu 1eHTpbl) cCUMMETpUn (HUryp, IPUMEHSThH JIBUXKE-
HUSA IUIOCKOCTH B IPOCTEUIINX CITydasiX.

[IpuMeHsTh MOMy4eHHBIE 3HAHUS Ha MPAKTUKE — CTPOUTH MaTeMaTH-
YecKre MOJCNH IS 3a7ad peajibHOM KW3HU U MPOBOJUTH COOTBET-
CTBYIOIIIME BBIYUCIICHUS C MPUMEHEHHUEM TMOA00USI U TPUTOHOMETPU-
YecKuX (PyHKIUM (MOJB3YSICh, TJI€ HEOOXOAUMO, KATbKYJISITOPOM).



TemaTnuyeckoe IJIAHMPOBAHME

Temarnueckoe niaaHUPOBAHUE [0 MATEMAaTUKE Ha YPOBEHb CPEAHETO 00IIe-
ro o0pa3oBaHMUs COCTaBJIEHO C y4eTOM paboueil mporpammsel Bocniutanuss MKOY
«lIBapueBckuil LeHTp 00pa3oBaHus». BocnuTaTenpHbBIM MOTEHLIMANT JIaHHOTO
y4e0HOro mpeaMeTa 00eCeunBaeT pealn3aliio CAEAYOIUX LHEeIeBbIX IPUOPUTE-
TOB BOCIIUTAHUS O0YYaIOLIUXCA:

. YCTaHOBJIEHHE JOBEPUTENBHBIX OTHOUIEHMH MEXAY YUUTENIEM U €ro
YUYE€HUKAMH, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCHPHUATHIO y4YallMMHCS TpeOoBa-
HUI U TIPOCKO y4UWTeNsl, MPUBJICUCHUIO UX BHUMaHHS K 00CYXIaeMOil Ha ypoke
uHbOpMaIliK, aKTUBU3ALIMN UX MO3HABATEIBHON AesITeNbHOCTH (Bce (HOPMBI ypo-
Ka);

. noOyX/JIeHUE IIKOJbHUKOB COOJIIOATh Ha YpPOKE OOIIENPUHATHIE
HOpPMBI TIOBE/ICHMS, MPAaBUJIa OOLIEHUS CO CTapIIMMU (YUUTENISIMH) U CBEPCTHUKA-
MU (IIKOJIbHUKAMHM ), IPUHLIUIIBI y4€OHOU JUCIUILIMHBI U CAMOOPTraHU3aluy;

. IIPUBJICUCHUE BHUMAHMS IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTy U3Y-
YaeMbIX Ha ypOKax SIBJICHUM, OpraHu3alus ux padoThl C MOIy4aeMON Ha ypOKe Co-
UaJIbHO 3HAUYMMOM MH(pOpMaLMel - UHUIIMUPOBAHUE €€ OOCYXJCHUS, BbICKa3bl-
BaHUs YYalllUMHUCS CBOETO MHEHHUS IO €€ MOBOY, BEIPAOOTKH CBOETO K HEH OTHO-
HICHMUS;

. UCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH copepxaHHs yueO-
HOTO MpeJMEeTa 4Yepe3 JEMOHCTPAIUIO JETAM MPUMEPOB OTBETCTBEHHOI'O, I'Pax-
JTAHCKOT'O TMOBEJEHUS, MPOSBICHUS YEJIOBEKOIIOOUS U A00pPOCEpPACUHOCTH, Yepes
1noa00p COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHMS, 3a/ay JUJIsl pelieHus, mpooieM-
HBIX CUTYyalUil 1J1s1 00CYKICHHS B KJIAcCe;

. NPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (OPM pabOThl yUaluXcs: UH-
TEJUIEKTYaJIbHBIX UT'P, CTUMYJIHUPYIOUIMX MO3HABATEIbHYI0 MOTHUBALMIO IIKOJIbHU-
KOB; JIUCKYCCHUH, KOTOpbIE al0T y4alluMCs BO3MOXKHOCTb MPUOOPECTH OIBIT Be-
JI€HUs] KOHCTPYKTUBHOTO JIMajora; rpyninoBoil paboTkl uin paboThl B apax, KOTO-
pbl€ yuyaT HIKOJIbHUKOB KOMaHJHOW paboTe M B3aUMOJAEUCTBUIO C IPYTUMH JAE€TbMU
(TeMaTU4YeCcKue YPOKH, MOCBSIICHHbIE HICTOPUYECKUM JaTaM U COOBITUSM);

. BKJIFOYEHHUE B YPOK MI'POBBIX MPOLEAYP, KOTOPBIE ITOMOTAIOT MOAJEP-
YKaTh MOTHBALMIO JAETEN K MOIYYEHUIO 3HAHWM, HAaJa)XKMBAHUIO NTO3UTUBHBIX MEX-
JMYHOCTHBIX OTHOILLIEHUH B KJlacce, TOMOTal0T YCTAaHOBJIEHHUIO TOOPOKENATEeIbHOM
aTMoc(epbl BO BpeMs YpOKa;

. opraHu3zanus 1me(cTBa MOTUBUPOBAHHBIX U 3PYJIMPOBAHHBIX yYaIlIUX-
Csl HaJl UX HEYCIHEBAIOMIMMH OJHOKIACCHUKAMU, JAIOUIET0 MIKOJbHUKAM COLUANb-
HO 3HAYUMBINA ONBIT COTPYJHUYECTBA U B3AUMHON MTOMOIILIH;

. WHULMHAPOBAaHUE M TMOJJEpP>KKa MCCIEI0BATENbCKON IesTENbHOCTH
IIKOJIbHUKOB B paMKax pealu3alud UMH UHAUBUIYAJIbHBIX M TPYNIOBBIX HCCIIe-
JIOBATEIbCKUX MPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOKHOCTH MPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEILIEHUSI TEOPETUUECKON POOIeMbl, HABBIK TEHEPUPOBAHUS U
oopmiieHus: COOCTBEHHBIX HJIEH, HABBIK YBAXXUTEIBHOTO OTHOIICHUSA K YYXUM
uzaesiM, opopMIeHHBIM B paboTax APYrUX MCCIEAO0BATENEH, HABBIK MyOJIUYHOTO
BBICTYIUICHHUS TE€pe] ayJUTOPUENH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOY-
KU 3peHUsI (YPOK-IIPOEKT, YPOK-UCCIETOBAHUE).



7 kaacc

I'eomeTpus
Ne n/m
TeMBbI Haseanme Kosmmye- KonrpouabHsbie pa- | JiiekTponHbie (uudgpo-
(pasme- | Tembr (pazmena) CTBO YacOB 00ThI Bbl€) 00pa3oBaTeibHbIe
p.nal; . (1acoB) pecypcsl
IIpocreiimme
reOMeTPHYECKHE http://resh.edu.ru/ (POIL)
Gurypsl u ux https://uchi.ru (Yuu.py)
1. cBolicTBa. 13- 14 1 http://www.vaklass.ru/
MepEHHE Teo- (Axnacc)
METPUYECKHX https://www.youtube.com
BEJINYMH /
https://fg.resh.edu.ru/
2. TpeyronbHuKH 22 1 (POLL. ®yHkuroHanbHas
[TapannensHbie IPaMOTHOCTb)
npsAMbIE, CyMMa https://mob-edu.com/ui
3. , 14 1 (MobwiibHOE DIIeKTPOH-
YIJIOB Tpe-
YrOJIbHUKA Hoe OOpaszoBaHue.
OKpY>KHOCTD U «JOK» MuHOMONMNC)
https://fipi.ru/
Kpyr. ['eomer-
+ puYecKue mo- 14 1 (OUIIN)
CTPOCHUS https://rus-
1 oge.sdamgia.ru/
5 1(;[60 fg?pe;{p;eé 4 3alUTa MPOEKTa (Pejmy 0rs)
. 3HaII{l:,I : Ry — https://sferum.ru/
cKoii paboThI) (Cdepym)
Hroro 68 5

IIpumepHbIe TeMbI MPOEKTOB M0 MaTeMaTHKe JIJIsl yYaluxcs 7 Kiacca:

«boxxecTBeHHas mponopuus» (0 BOSHUKHOBEHUWU YUYEHHUS 00 OTHOILEHHWU W MPO-
NOpLHUSIX, 00 UCIIOJIB30BAHUU €€ B APXUTEKTYPE U B UICKYCCTBE).

Benukue mareMaTUKH.

BonmieOHbIe TOCTPOCHHS MAarMueCKuX MPsIMOYTOJIbHUKOB.

Buasl cummerpun. CUMMETpUS B ApXUTEKTYPE U KU3HHU.
['eomerpus u qpyrue HayKu.

['eometpust hopmyn

30J10TO€ CEYEHUE — rapMOHUYHAS IPONOPLIHS.
N3roroBneHune CHeXXMHOK U3 Oymaru.
N3roToBieHne HEHTPaIbHO-CUMMETPUYHBIX (PUTYp U3 Oymaru.

MaremaTuka B Od3UU

MaremaTudeckue XYIOO0KCCTBA.

HCCTaH,Z[apTHBIC 3aJa4u 110 rcOMETPUH.

O IMPOUCXOKACHHNHN HCKOTOPBIX TCOMETPUUCCKUX TCPMHUHOB U TIOHSITHUH.
HOCTpOCHI/Ie yria, coacpkamero nejio€ KOJINYCCTBO I'paayCoB.



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

[IpaBunIBLHBIE MHOTOTPAHHUKH
[IpeobpazoBanue rpadukoB QyHKIIUU

IIpumepHbIe TEMBbI HCCIEI0BATENbCKUX PA00OT 0 MaTeMATHKE Il Y4AlMXCS

7 KJIaCCOB:

[IpumeHeHue paBeHCTBA TPEYTOJbHUKOB MPU U3MEPUTEIIbHBIX paboTax.
[IpyuMeHeHne CUMMETPUYECKMX MHOTOYJICHOB ISl PEIICHMs 3a/lad IIKOJIBHOTO

Kypca MaTeMaTUKH.

PaznuuHbie pa3BepTKH KyOa
CrpaHna TpeyrojbHUKOB.

Yucna ®udbonauyn

Yucna @uboHaY4YM - MU WK PEATBHOCTH?

Yucna ®uOoHAYYY B )KU3HH.

Uucna ®ubonauuu. [Ipaktuyeckoe npuMeHEHHE.

8 kiace
I'eomerpusn
Ne n/m Ha3Banue Kounue- KourpoJabnbie pa- | DiekTponnblie (uugpo-
TeMbI TeMbl (pa3aesia) | CTBO 4YacoB 00ThI Bbl€) 00pa3oBaTe/ibHbIE
(pa3ne- (4acoB) pecypcbl
J1a)
1. YeTbIpEXyroapHu- 14 1 http://resh.edu.ru/ (POLI)
KU https://uchi.ru (Yuu.py)
2. ITnomane 14 1 http://www.vaklass.ru/
(Axmacc)
3. [Tonob6ubIe Tpe- 19 2 https://www.youtube.co
YTOJIbHUKHU m/
4. OKpyXHOCTb 17 1 https://fg.resh.edu.ru/
(POLL. ®yHkuMOHANb-
3. IToBTOpeHunE 4 I, Hasi TPaMOTHOCTB )
3am[uTa MpoeKTa https://mob-edu.com/ui
(uccnemoBaTenb- (Mob6uiibHOE DNEeKTPOH-
CKOM paboThI) Hoe OOpa3zoBaHue.
Hroro 68 6 «JOK» Nunomomnuc)
https://fipi.ru/
(dUIIN)

https://rus-
oge.sdamgia.ru/

(Pemry OI'9)
https://sferum.ru/

(Cdepym)

IIpumepHbIe TEMbI MPOEKTOB M0 MaTeMaTHKe I yJamuxcs 8 Kiacca:
AKcHOMaTHYECKON OCTPOEHUE TeoMeTpuun EBKiIMIa 10 COBpEMEHHOCTH.

BecnogobHOE 1101001€E



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

B3auMoCBsA3b apXUTEKTYPbl U MATEMATUKU B CUMMETPHH.
BrnucaHHbIE U ONTMCAHHBIE OKPYKHOCTH

BrucaHHbIE U ONTMCAHHBIEC YETHIPEXYTOJIbHUKH.

['eomeTpHs U UCKYCCTBO.

JenpToum

3amMeuaTenbHbIE KPUBbBIE

3amMeuaTeIbHbIE TOUKU TPEYTOJIbHUKA.

Kparkuii ouepk gesTenpHOCTH ApXuMeaa

KpuBeie Ha TIIOCKOCTH

Marematuka B ObITY

MareMaTuka WM UCKYCCTBO (Ha mpumepe paboT XyA0KHHUKOB)
Maremaruka B KaneHgape

MeTtpuueckasi cucrema Mep (0 BOBHUKHOBEHUM U COBEPIIEHCTBOBAHUM MEP M-
HBI, TUTOIIAIH, 00beMa).

HecrannapTHble 3a/1a4i 110 TEOMETPHUHU.

[Tapayuteniorpamm BapruHboHa

[TapkeTsl U OOpaIOPHI

[lenanbHbBIN TPEYTOJIBHUK

[TeproaruHOCTH OCTATKOB MOCiea0BaTeNbHOCTEN THIIa PUOOHAYYH.
[Tudarop u ero reopema

[Tudarop u ero mkona.

[TupamMuabl B apXUTEKTYpE.

IIpuMepHBIe TEMBI HCCJIEI0BATEILCKUX PA0OT M0 MATEMAaTHKeE ISl YYAITUXCS
8 kiacca:

[Tnomaau puryp

[Tpumenenue nono0us TPEyroJbHUKOB MPU U3MEPUTETHHBIX paboTax.
Pemenue 3a1a4 Ha MOCTPOCHHUE.

Y IuBUTEIIBHBINA KBaJpaT

UeThIpeXyroJbHUKN HA KaXAO0M IIary.

Yucmo [n

[IyTka renues: (aexcaron

DTOT YAUBUTEIILHO CUMMETPUYHBIN MUD.

9 kyacce
I'eomerpusn
Ne ni/m Ha3Baunmue KoanuectBo | KontposbHble | DieKkTpoHHBbIE (IH(pPO-
TeMbI TeMbl (pa3aesia) 4acoB padoThI Bbl€) 00pa3oBaTe/ibHbIE

(pa3nesa) (4acoB) pecypcsl




TpuronomeTpus.
Teopembl KOCHHY-
COB U CMHYCOB. Pe-
IIIeHVe TPeyroJib-

HUKOB

16

[Tpeo6pasoBanue
nogobus. Merpuye-
CKli€ COOTHOILIEHUS

B OKPY’KHOCTHU

10

BexkTopsi

12

HexkapToBbl KOOP-
JOMHAThI Ha TJIOCKO-
CTU

[IpaBuaBHBIE MHO-
royroibHuUKu. an-
Ha OKPY>KHOCTU U
IJI0IAAb KpyTa.
Brrunciienue mio-
Lazei

[ B1skeHNe Ha
IVIOCKOCTHU

[ToBTOpEHNE,
00600611IeHNe, CUCTe-
MaTu3aiys 3HaHUM

Hroro

68

http://resh.edu.ru/ (P3III)
https://uchi.ru (Yuu.py)
http://www.vaklass.ru/
(Axmacc)
https://www.youtube.com/
https://fg.resh.edu.ru/
(POIII. dynkroHaMBHAS
I'PaMOTHOCTB)
https://mob-edu.com/ui
(MobunbHOE DIIEKTPOHHOE
O6pazosanue. «I{OK»
HNunonomnuc)
https://fipi.ru/
(PUITN)
https://rus-oge.sdamgia.ru/
(Pemry OI'9)
https://sferum.ru/
(Chepym)



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

PabGouas nporpamma y4e0HOro Kypca «BeposiTHOCTb M CTATHCTHKAY.
7-9 kiaccenl

Henu n3yyeHust yueOHOro Kypca

B coBpeMeHHOM 1IM(POBOM MHpE BEPOSTHOCTh U CTATUCTUKA IPHUOOPETAIOT
BCE OOJIBIIYI0 3HAUMMOCTh, KaK C TOUYKH 3PEHHUS NPAKTUUYECKUX MPUIOKEHHUM, TaK
U UX poJi B 00pa30BaHUU, HEOOXOIMMOM KaXXJIOMy 4eJoBeKy. Bo3pacraer uncio
npogeccuil, pu OBJIAJAEHUHM KOTOPBIMH TpeOyeTcsl Xopolas 6a3oBasi IOArOTOBKA
B 00JIaCTH BEPOSITHOCTU M CTATUCTUKHU, TaKas MOJATOTOBKA Ba)KHA JJISI MIPOAOIIKe-
HUS 00pa30BaHMs U JIJIS1 YCIIEITHON TIPO(EeCCHOHATLHON Kaphephl.

Kaxx11p1il 4enoBeK MOCTOSIHHO MPUHUMAET PEIICHUS Ha OCHOBE MMEOLIUXCS
y HEero JaHHbIX. A 1711 000CHOBAHHOTO MPHUHSITHS PEUICHHS B YCIOBUSAX HEIOCTAT-
Ka WM u30bITKa MH(pOpManuu HEOOXOIUMO B TOM YHCIIE XOpOIIo chOpMHUPOBaH-
HOE BEPOSATHOCTHOE U CTATUCTUYECKOE MBIIIJIEHUE.

HIMeHHO 103TOMY OCTpO BCTana He0OXOIUMOCTh COPMUPOBATH y 00yUaro-
MMXCS (PYHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAIOIIYIO B C€0sl B KAUECTBE HEOTh-
€MJIEMOW COCTAaBIIIOIIEH YMEHHE BOCHPHHHMMATh M KPUTHYECKH aHAJIU3UPOBAThH
uHpOpMaIMIO, MPEACTABICHHYIO B Pa3jMYHbIX (Qopmax, MOHUMATh BEPOSTHOCT-
HBI XapakTep MHOTMX PEAJIBHBIX MTPOLIECCOB U 3aBUCUMOCTEW, IPOU3BOINUTH IIPO-
CTeHIlIne BEpPOATHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMU IPUHILIUIIAMHU COO-
pa, aHaiM3a U OPEJCTaBICHUS JaHHBIX M3 PA3NIUYHBIX cep KU3HM OOLIeCTBa U
rocyJiapcTpa npuoOiaeT o0yJaronmxcsi K oOleCTBEHHbIM HHTepecaM. M3yduenue
OCHOB KOMOMHATOPWUKHM pa3BUBAET HABBIKM OpraHu3aluu mnepedopa W moacyéra
YyHuCia BAPUAHTOB, B TOM YHCIIE, B MPUKIAIHBIX 33Ja4aX. 3HAKOMCTBO C OCHOBaMU
Teopun TpadoB co31aéT MaTeMaTHUECKUN PyHIaMEHT 711 (POPMUPOBAHUS KOMIIE-
TEHUUU B 001acTu UHPOPMATUKH U LHUPPOBBIX TexHonorui. Ilomumo storo, npu
W3YYEHUU CTATHCTHKU U BEPOSTHOCTH OOOrallaroTcs MPEACTABICHUS YYalluXcs O
COBPEMEHHOW KapTHHE MUpPAa U METOJax €ro UcclieJoBaHUs, (popMHUpyeTcs MOHU-
MaHHUE POJM CTATUCTUKU KaK UCTOUYHMKA COLMAIbHO 3HAYMMON HHPOpMAIUH U 3a-
KJIAJIbIBAIOTCS OCHOBBI BEPOSITHOCTHOT'O MBILIUICHHUS.

B cooTBeTcTBUM € NaHHBIMM LIENSIMU B CTPYKTYpE HpOrpaMMbl y4eOHOTO
Kypca «BeposTHOCTh M CTaTHCTHKAa» OCHOBHOW IIKOJBI BBIJECICHBI CIECIYIOLIUE
coJlepKaTeslbHO-MeToinueckre  JuHUM: «lIpencraBiieHre TaHHBIX M OMHCATEIb-
Hasl CTaTUCTUKa»; «BeposTHOCTh»; «DeMeHThl KOMOMHATOpUKNY; «BBenenue B
Teoputo rpadoBy.

Conepxxanue nuHuu «llpencraBieHue NaHHBIX U OMUCATENbHAs CTaTUCTH-
Ka» CIY>KUT OCHOBOM i1 (hOPMUPOBAHUS HABBIKOB padOThI ¢ MH(MOpPMALUEH: OT
YTEHUS W WMHTepOpeTanuu MHGOpMaluM, MpPeJCTaBICHHON B Tabnuiax, Ha aua-
rpamMmax u rpadukax 10 cOopa, npeACcTaBiICHUS U aHaM3a JAHHBIX C UCIIOJIb30Ba-
HUEM CTaTUCTHUYECKUX XapaKTEpUCTUK CpPeIHMX M pacceuBanus. Paboras ¢ nan-
HBIMH, OOyYarolluecss y4yaTcsi CUMTHIBATh M MHTEPIPETUPOBATH JaHHbBIC, BBIIBU-
ratb, apryMEHTHPOBATh U KPUTHKOBATh MPOCTEHIINE TUIIOTE3BI, PA3MBILUIATh HAJl
(dakTopaMu, BBI3BIBAIOIIUMHU H3MEHUMBOCTb, M OIICHHBATh WX BIUSHUE HA pac-
CMaTPHUBAEMbIE BEJIMYMHBI U POLECCHI.

NHTYynTHBHOE NPENCTAaBICHUE O CIIy4YalHOM M3MEHYMBOCTH, MCCIIEIOBAHUE
3aKOHOMEPHOCTEN U TEHJECHLIUM CTAHOBUTCS MOTUBUPYIOLIEH OCHOBOU I U3y4e-



HUSI TEOPUH BEPOSITHOCTEN. Bosbllioe 3HaueHne 3/1eCh UMEIOT TPaKTUUECKUE 3aj1a-
HUSI, B YaCTHOCTH OIIBITHI C KJIACCUUYECKUMHU BEPOSITHOCTHBIMH MOJICIISIMHU.

[ToHsTHE BEpOATHOCTH BBOJUTCS KaK Mepa MpaBaoogo0us CaydaitHOro co-
owrTus. [Ipu m3ydenun kypca oOydaromyecss 3HaAKOMSTCS C MPOCTEUIIIMMH METO-
JlaMHA BBIYMCJICHUS BEPOSITHOCTEH B CIyYalHBIX SKCIEPUMEHTAX C PAaBHOBO3MOXK-
HBIMH 3JIEMEHTapPHBIMH UCXOJaMHU, BEPOSITHOCTHBIMU 3aKOHAMH, IO3BOJISIONTUMU
CTaBHUTh M peliaTh 0oJiee CIoKHBbIC 3a7a4. B Kypc BXOJIAT HayajgbHbBIC TIPEACTaB-
JICHUSI O CIy4YailHbIX BEJIMUYMHAX U UX YUCJIOBBIX XapaKTEPUCTHUKAX.

Takxe B paMKax 3TOro Kypca OCYIIECTBISETCS 3HAKOMCTBO 00yUYarOIIUXCsl €
MHOKE€CTBAaMU M OCHOBHBIMHU OTIEPALUSIMUA HAJ] MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEpPbI TPUMEHEHHUS ISl PeIICHUS 3a/1a4, a TAKXKE UCIOJIb30BaHUs B JPYTUX Ma-
TEeMaTUYECKUX Kypcax U y4eOHBIX MpeaMeTax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 xnaccax uzyuaercsi Kypc «BeposiTHOCTh U CTaTUCTHUKA», B KOTOPBIN
BXOJAT pazneinbl: «lIpeacraBieHne JaHHBIX U ONKcaTebHAs CTaTUCTUKAY; «Bepo-
ATHOCTBY; «DJIeMEHThl KOMOUHATOPUKNY; «BBeneHue B Teoputo rpadoBy.

Ha n3ydenue maHHoro xKypca oTBoaut 1 yuyeOHBIN Yac B HEACHIIO B TCUCHHUE
KakJ10ro roga o0y4eHus, Bcero 102 yaeOHBIX Jaca.



Coaep:xanue yue0HOro Kypca (mo rogam o0y4deHust)

7 xaace

[IpeacraBienuie JaHHBIX B BUJE TAOJHII, AUarpamMM, rpa@uKoB. 3anojiHEHHE
TaOJIUIl, YTEHUE U MOCTPOEHHE aAuarpaMm (CTOJOUKOBBIX (CTOJIOUATHIX) U KPYTo-
BbIX). UTeHHne rpadukoB peaabHbIX mpoleccoB. M3Bneuenue nHGpopMaluu U3 aua-
rpaMM U TaOJIHII, UCTIOIB30BAHUE U UHTEPIPETALIUS TAHHBIX.

OnucarenpHasi CTaTHCTHKA: CpellHEe apu(PMETHYEeCKOe, MeIuaHa, pa3max,
HauOoJIbIlIee U HAMMEHbIIIEE 3HAYCHUST Habopa YMCIOBBIX JaHHBIX. [Ipumeps! ciy-
YalHOW U3MEHYHUBOCTH.

Cny4aiiHbIil SKCHEPUMEHT (ONBIT) U Clay4daiiHOe coObITHE. BeposaTHocTh U
gacTtoTa. Poiib MamoBepoOsSTHBIX U MPAKTHYECKH JTOCTOBEPHBIX COOBITHIA B IPUPOJIE
U B oO1iecTse. MoHeTa M UTpalibHAsl KOCTh B TEOPUHU BEPOSITHOCTEN.

I'pad, BepmmnHa, pedpo. Crenens BepumnHbl. Ywucio pédep M cymmapHas
creneHb BepiiuH. [IpencraBnenue o cBsa3HocTH rpada. Llenu u nukiel. Ilytu B
rpadax. O6xon rpada (sinepoB myTh). [IpeacraBienre 006 OpPUEHTHUPOBAHHOM
rpage. Pemenue 3amad ¢ nomomibio rpagos.

8 kiace

[IpeacTaBieHue faHHBIX B BUJE TA0JIUII, TUarpaMm, rpadukoB. MHOKECTBO,
AJIEMEHT MHOKECTBA, MOAMHOXECTBO. Onepauuu HaJl MHOXECTBaMU: 00bEeIH-
HEHUE, repecedeHue, AonoinHenre. CBoiicTBa onepanuii HaJ, MHOKECTBAMU: Iepe-
MECTUTEIBHOE, COUETATENBHOE, PACTIPEACIUTENbHOE, BKIIOUeHHs. Vcnonb30BaHme
rpuyeckoro mpencTaBlieHUs MHOMKECTB JJIs ONUCAHUS PEaJbHBIX MPOLECCOB U
SBJICHUH, TIPU PELICHUH 3a/1a4.

N3mepenne paccenBaHusl JaHHBIX. JlUcriepcus U CTaHAAPTHOE OTKJIOHEHHE
YUCJIOBBIX HA0OPOB. /lnarpamMma pacceuBaHus.

DneMeHTapHble COOBITHS ciydyailHOro ombita. Ciydaiisle coObiTHs. Bepo-
ATHOCTH COOBITUNA. OMBITHI C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITUSMHU.
Cayyvaitnslii BbIOOp. CBSI3b MEXKAY MaJOBEPOSITHBIMU M MPAKTUYECKU JTOCTOBEP-
HBIMH COOBITHSIMU B TIPUPOJIE, OOIIECTBE U HAYKE.

Hepeso. CBoiicTBa IE€PEBBEB: €INHCTBEHHOCTD ITyTH, CYLIECTBOBAHUE BUCS-
Yyeil BepLIMHBI, CBA3b MEX]ly YUCIOM BEpUIMH U unciaoM péodep. [lpaBuno ymHoxe-
Hus. Pemenue 3amau ¢ momoimneto rpadoB. [IporuBomnonoxueie coObitus. Jlua-
rpamma Oiiniepa. OO0beIMHEHHE U TIepecedeHne coobTuii. HecoBmecTHbIE COOBI-
tus. DopMyiia ClI0KEHNsT BEPOATHOCTEN. Y CII0OBHAs BEPOATHOCTh. [IpaBuiio ymHO-
xenus. HezaBucumblie coObiTHsi. IlpencraBieHue SKCHepUMEHTa B BUJE JIEPEBA.
Pemenue 3ama4 Ha HaXOXKIEHUE BEPOATHOCTEH C MOMOIIBIO JIepeBa CIy4ailHOro
AKCIIEPUMEHTA, TUarpamMm Jijepa.

9 kJacc

[IpeacraBnenrie JaHHBIX B BHJAE TaOJWL, ITUarpamm, rpaukoB, UHTEpIpe-
Talus JaHHbIX. UTeHHe U MOCTPOCHUE TaOHII, TUarpaMm, rpa)uKoB MO0 PeaIbHBIM
JTAHHBIM.

[lepecranoBku u pakropuan. CoueTaHusl ¥ YUCIO COYETaHUN. TpPeyroabHUK
[Tackais. Pemenre 3a1a4 ¢ MCHOJIb30BaHUEM KOMOMHATOPUKH.

['eomerpuueckas BeposTHOCTh. CiydailHbIil BBHIOOpP TOYKH M3 (QUIYpHI Ha
IJIOCKOCTH, U3 OTPE3KA U U3 IyTH OKPY>KHOCTH.



Ucnertanue. Yenex u Heyaada. Cepust ucnblTaHuid 10 nepsoro ycnexa. Ce-
pus ucneiTanuit bepryn. BeposaTHocTH COOBITUI B CEpUM UCIIBITAaHUNU bepHy-
M.

CnydaiiHasg BelMMYMHA W PaCIHpEleIeHUE BEpPOSATHOCTEW. MaremaTudyeckoe
OXKHMJIaHUE U aucrnepcus. [IpuMepbl MaTeMaTHYECKOrO OKHUIAHUS KaK TeOopeTHYe-
CKOTO0 CpPEOHEro 3Ha4€HUsl BEIMYMHBI. MaremMaThyecKoe O0XUAAHUE U JTUCIIEPCHS
CIIy4allHOW BEJIMYMHBI «YUCIIO YCIIEXOB B CEpUU UCTIBITAHUN bepHym».

[Tonsatue o 3akoHe OonbIINX yncell. M3mepeHrue BeposSTHOCTENW ¢ TTOMOIIbIO
yacToT. Posib ¥ 3HaUeHHE 3aKOHA OOJIBIINX YUCEN B IPUPOJIE U OOILIECTBE.



Ilnanupyemble nmpeaMeTHbIE Pe3yJbTAThl OCBOEHHMSI NMPUMEPHOIl pado-
Yyeil mporpaMMbl Kypca (1o rogam o0y4eHus )

IIpenmeTHbIe pe3yJbTaThl 0CBOCHHS Kypca «BeposiTHOCTH U CTATHUCTH-
Ka» B 7-9 Ki1accax XapakTepu3ylTcs CJIeIyIOIUMHA YMEHUSIMH.

7 xaace

YwutaTh HHpOpMAITUIO, TIPEICTABICHHYIO B Ta0IUIIAaX, HA JUArPaMMax;
MPEJCTABIATh JIaHHBIC B BHUJI€ TAOJIUI, CTPOUTH JUarpaMMsbl (CTOJIOU-
KOBBIC (CTOJIOYATHIC) i KPYTOBBIC) TTO MAaCCHUBAM 3HAYCHHM.
OnuceiBaTh W HUHTEPIPETUPOBATH pEANbHbIC YHUCIOBBIC JaHHBIE,
npeACcTaBlIeHHbIC B Ta0MWIIaX, HA JUarpaMMmax, rpadukax.
Hcnonb30BaTh MJIsI ONMUCAHUSI JTAHHBIX CTATUCTUYECKUE XapaKTepHU-
CTUKHM: cpeaHee apupMeTHUecKOoe, MeauaHa, HauOoJbllIee W
HavMEHbIIIEE 3HAYEHUSI, pa3Max.

NmeTp mpencraBieHUE O CIy4alHOM HM3MEHUYMBOCTH Ha NpUMEpax
1eH, (PU3UYECKUX BEIUYUH, aHTPOIOMETPUUYECKUX JIaHHBIX; UMETh
MPEJICTABICHUE O CTATUCTUYECKON YCTOMYMBOCTH.

8 kiace

W3BnekaTte U mpeoOpa3oBbIBaTh MH(OOpMAIUIO, MPEACTaBICHHYIO B
BUJIE TaOJHI], AuarpamM, rpaduKoB; MPEACTABISATh JaHHBIE B BHUJC
TaOJINII, TUarpaMm, rpauKoB.

OnuceiBaTh JaHHBIE C MOMOUIIBIO CTAaTUCTUYECKUX IOKA3aTeJei:
CpPEeHUX 3HAYEHH W Mep paccenBaHus (pa3Max, AUCIEpPCUS U CTaH-
JapTHOE OTKJIOHEHUE).

HaxoauTh 4acTOThl YHUCIOBBIX 3HAYEHUHW M YACTOTHI COOBITHM, B
TOM YHCIIE TIO pe3ysibTaTaM U3MEpPEHUN U HAOII0ICHU.

Haxonuth BEpOSITHOCTH CIIy4alHBIX COOBITHIA B OIBITaX, 3Has BEPO-
STHOCTH DJIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OINbBITaX C paB-
HOBO3MO>KHBIMH 3JIEMEHTAPHBIMHU COOBITHUSMHU.

Hcnonb3oBaTh rpaguueckue MOJAENU: JIEPEBO CIyHYAHOTO 3KCIEpH-
MEHTa, THarpaMMbl Diepa, YUCI0Bas NpsMasl.

OnepupoBaTh MOHSATUSIMU: MHOKECTBO, MOJMHOYKECTBO; BBINOJIHATH
orepaly HajJ MHOXKECTBaMU: OOBbEANHEHUE, ITepeceueHue, JOMOIHe-
HHE; NEPEUUCIIATh JIEMEHThl MHOXECTB; IPUMEHSATh CBOMCTBA MHO-
KECTB.

Hcnonb3oBath rpaduueckoe MpEeACTABICHHE MHOXECTB U CBS3eH
MEXKIY HAUMU JJIs1 OTIMCAHMS TIPOIIECCOB U SBJICHHM, B TOM YKCJIE MPU
pelieHnu 3a1a4 U3 APyrux yueOHbIX MPEeIMETOB U KYPCOB.

9 kiacce

W3Bnekate U mpeoOpa3oBbIBaTh WH(MOpMAIUIO, MPEACTABICHHYIO B
Pa3IMYHBIX UCTOYHUKAX B BUC TAOJHII, JUArpaMM, TpauKoB; TIpe-
CTaBJISATh JAHHBIC B BUJIE TAOHII, TUArpaMm, TpaduKoB.

Pemate 3aaun opraHU30BaHHBIM MEPeOOPOM BAPHAHTOB, a TAKKE C
UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.



Hcenonp30BaTh ONMCaTENbHbIE XAPAKTEPUCTUKU [JI1 MACCUBOB YHCIIO-
BBIX JJAHHBIX, B TOM YHCJIE CPEIHHUE 3HAYCHUSI U MEPBI PACCEUBAHMUS.
HaxoauTe 4acToThl 3HAQYEHWH M 4YaCTOTHI COOBITHS, B TOM YHUCIE
MOJIb3YSICh PE3yJbTaTaMU MPOBEACHHBIX U3MEPEHUIN U HAOJIIOICHHI.
HaxoauTs BEpOsSTHOCTH CITydallHbIX COOBITUN B M3YYECHHBIX OMbBITaX, B
TOM YHCJIE B ONBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITH-
MM, B CEPUSAX UCIBITAHUHI J10 IIEPBOIO yCIEXa, B CEPUAX UCIBITAHUN
bepnymnu.

MMeTp npencTaBiaeHUE O CIy4YalHOM BEIMYMHE U O PACIpPEICIICHUU
BEPOSTHOCTEM.

HNMeTh npeacTaBiieHUE O 3aKOHE OOJBIIMX YKCEN KaK O MPOSBICHHUH
3aKOHOMEPHOCTH B CIIy4alHOM HM3MEHYMBOCTA M O pOJM 3aKOHA
OOJIBIIIUX YUCET B IPUPOJIE U OOIIECTBE.



TemaTnuyeckoe IJIAHMPOBAHME

Temarnueckoe niaaHUPOBAHUE [0 MATEMAaTUKE Ha YPOBEHb CPEAHETO 00IIe-
ro o0pa3oBaHMUs COCTaBJIEHO C y4eTOM paboueil mporpammsel Bocniutanuss MKOY
«lIBapueBckuil LEHTp 00pa3oBaHusA». BocnuTaTenbHBIM MOTEHLIMANT JIaHHOTO
y4e0HOro mpeaMeTa 00eCeunBaeT pealn3aliio CAEAYOIUX LHEeIeBbIX IPUOPUTE-
TOB BOCIIUTAHUS O0YYaIOLIUXCA:

. YCTaHOBJIEHHE JOBEPUTENBHBIX OTHOUIEHMH MEXAY YUUTENIEM U €ro
YUYEHUKAMH, CIIOCOOCTBYIOIIMX MO3UTHBHOMY BOCHIPHUATHIO y4alllUMHUCA TpeOoBa-
HUN U TIPOCKO yUWTENsl, MPUBJICUCHUIO UX BHUMaHH K 00CYXIaeMOil Ha ypoke
uHbOpMaIliK, aKTUBU3ALIMN UX MO3HABATEIBHON AesITeNbHOCTH (Bce (HOPMBI ypo-
Ka);

. noOyX/JIeHUE IIKOJbHUKOB COOJIIOATh Ha YpPOKE OOIIENPUHATHIE
HOPMBI TIOBE/ICHMS, MPAaBUJIa OOLIEHUSI CO CTAPIIMMHU (YUYUTEIIMH) U CBEPCTHUKA-
MU (IIKOJIbHUKAMHM ), IPUHLIUIIBI y4€OHOU JUCIUILIMHBI U CAMOOPTraHU3aluy;

. IIPUBJICUCHUE BHUMAHMS IIKOJIBHUKOB K IIEHHOCTHOMY aCIIEKTy U3Y-
YaeMbIX Ha ypOKax SIBJICHUM, OpraHu3alus ux padoThl C MOIy4aeMON Ha ypOKe Co-
UAJIbHO 3HAUYMMOM MH(pOpMaLuel - UHUIIMUPOBAHUE €€ OOCYKICHMsI, BbICKa3bl-
BaHUs YYalllUMHUCS CBOETO MHEHHUS IO €€ MOBOY, BEIPAOOTKH CBOETO K HEH OTHO-
HICHMUS;

. UCIIOJIb30BaHUE BOCIUTATENBHBIX BO3MOXKHOCTEH copepxaHHs yueO-
HOTO MpeJMEeTa 4Yepe3 JEMOHCTPAIUIO JETAM MPUMEPOB OTBETCTBEHHOI'O, I'Pax-
JTAHCKOTO TOBEJEHUS, MPOSBICHUS YEJIOBEKOIIOOUS U JOOPOCEPACHHOCTH, Yepes
1noa00p COOTBETCTBYIOIIMX TEKCTOB JJISI UTCHHMS, 3a/ay JUJIsl pelieHus, mpooieM-
HBIX CUTYyalUil 1J1s1 00CYKICHHS B KJIAcCe;

. NPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX (OPM pabOThl yUaluXcs: UH-
TEJUIEKTYaJIbHBIX UTP, CTUMYJIUPYIOIIMX MO3HABATEIbHYI0 MOTHUBALIMIO IIKOJIbHU-
KOB; JIUCKYCCHUH, KOTOpbIE al0T y4alluMCs BO3MOXKHOCTb MPUOOPECTH OIBIT Be-
JI€HUs] KOHCTPYKTUBHOTO JIMajora; rpyninoBoil paboTkl uin paboThl B apax, KOTO-
pbl€ yuyaT HIKOJIbHUKOB KOMaHJHOW paboTe M B3aUMOJAEUCTBUIO C IPYTUMH JAE€TbMU
(TeMaTU4yecKue YpOKH, MOCBSIICHHbIE HICTOPUYECKUM JaTaM U COOBITUSIM);

. BKJIFOYEHHUE B YPOK MI'POBBIX MPOLEAYP, KOTOPBIE ITOMOTAIOT MOAJEP-
YKaTh MOTHBALMIO JAETEN K MOIYYEHUIO 3HAHWM, HAaJa)XKMBAHUIO NTO3UTUBHBIX MEX-
JMYHOCTHBIX OTHOILIEHUH B KJlacce, TOMOTal0T YCTAaHOBIICHUIO TOOpOKeNIaTeaIbHON
aTMoc(epbl BO BpeMs YpOKa;

. opraHu3zanus 1me(cTBa MOTUBUPOBAHHBIX U 3PYJIMPOBAHHBIX yYaIlIUX-
Csl HaJl UX HEYCIHEBAIOMIMMH OJHOKIACCHUKAMU, JAIOUIET0 MIKOJbHUKAM COLUANb-
HO 3HAYUMBINA ONBIT COTPYJHUYECTBA U B3AUMHON MTOMOIILIH;

. WHULMAPOBAaHUE M MOJJEpP>KKA MCCIEI0BATENbCKON ESITEIbHOCTH
IIKOJIbHUKOB B paMKax peaiu3aldd UMH UHAUBUIYAJIbHBIX U TPYIIIOBBIX HCCIIe-
JIOBATEIbCKUX MPOEKTOB, YTO JACT IIKOJIBHUKAM BO3MOKHOCTH MPUOOPECTH HABBIK
CaMOCTOSITENIFHOTO PEILIEHUSI TEOPETUUECKON POOIeMbl, HABBIK TEHEPUPOBAHUS U
oopmiieHHsT COOCTBEHHBIX HJI€H, HABBIK YBXUTEIBHOTO OTHOIICHUS K YYXUM
uzaesiM, opopMIeHHBIM B paboTax APYrUX MCCIEAO0BATENEH, HABBIK MyOJIUYHOTO
BBICTYIUICHHUS TE€pe] ayJUTOPUENH, apryMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOY-
KU 3peHUsI (YPOK-IIPOEKT, YPOK-UCCIETOBAHUE).



7 kaacc

BeposiTHOCTH M CTATHCTHKA

Ne i/ KounyectBo | KoHTpoOJIbHBIE JJekTpoHHbIE (Upo-
TeMbI Haspanue 4yacoB padoTsI BbI€) 00pa3oBaTeIbHbIE
TeMbl (pa3aeJia)
(pa3nena) (4acoB) pecypchl
1 [Ipencrarnenue 7 http://resh.edu.ru/ (POI)
) JAHHBIX 1 https://uchi.ru (Yun.py)
) OnucarenbHas 2 http://www.vaklass.ru/
’ CTaTUCTHKA (Sxmnacc)
3 Crnyuaitnas us- 6 0 https://www.youtube.com/
] MEHYHMBOCTh https://fg.resh.edu.ru/ (POILI.
Beenenue B OyHKIMOHAIbHAS TPaMOT-
4. 4 0
TeopHio rpadoB HOCTb)
BeposTHOCTH U https://mob-edu.com/ui
5. 4acToTa cﬂyqaf/i_ 4 0 (M06I/IJH)H0€ 9JIGKTpOHHO€
HOT'O COOBITUS O6pazoBanue. «I1OK» NH-
6 O0600mmeHnue, 5 1 HOHOHH?)
: KOHTPOJIb https:/fipi.ru/
(DUITN)
https://rus-oge.sdamgia.ru/
(Pemry OI'D)
Hroro 34 2 https://sferum.ru/
(Cpepym)
8 kiacce
BeposiTHOCTH U CTATHUCTUKA
Ne ni/mn HazBanue KosmnuectBo | KonTposbHbie JyekTpoHHbIE (HU(po-
TeMBbI TeMbl (pa3aesia) 4acoB padoTbI Bble) 00pa3oBaTe/IbHbIE
(pasnesa) (4acoB) pecypcsl
1. [ToBTOpEeHME 4 0 http://resh.edu.ru/ (P3LII)
Kypca 7 Kkiacca https://uchi.ru (Yuu.py)
2. OnucarenpHas 4 1 http://www.vaklass.ru/
CTaTHCTHKA. (Sxmacc)
PacceuBanue https://www.youtube.com/
JTAHHBIX https://fa.resh.edu.ru/
3. MHoxecTBa 4 1 (POIII. dynknroHambHAS
IPaMOTHOCTb)
4. BepositHOCTh 6 https://mob-edu.com/ui
CJIy4aifHOTO CO- (MoOunbpHOE DNeKTpOHHOE
OBITHSA O6pazosanue. «I{OK» 1Un-
5. Beenenue B Teo- 4 HOIIOJINC)
puto rpadoB https://fipi.ru/



http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/
http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/

6. CrnyqaifHbie co- 8 0 (OUIIN)
ObITHS https://rus-oge.sdamgia.ru/
7. O06o06mieHue, 4 1 (Perry OI'D)
KOHTPOJIb https://sterum.ru/
Hroro 34 3 (Chepym)
9 kiacce
BCPOHTHOCTB U CTAaTUCTHUKA
Ne i/ Ha3Banue KounvectBo | KonTposabHubie | DuekTpoHHbIe (Ludpo-
TeMBbI TeMbl (pa3aesia) 4acoB padoTbI Bble) 00pa3oBaTe/IbHbIE
(pa3nena) (4acoB) pecypchl
1. [ToBTOpEHME 4 0 http://resh.edu.ru/ (POL)
Kypca 8 kiacca https://uchi.ru (Yuu.py)
http://www.vaklass.ru/
2. DJIEMEHTHI KOM- 4 0 (Axmacc)
OMHATOPUKHU https://www.youtube.com/
3. FeQMeTqueCKa;[ 4 0 https://fe.resh.edu.ru/
BEPOSITHOCTH (PSH_[ cDYHKI_II/IOH@..]'H:.HafI
4, Ucnobitanus  bep- 6 0 IPaMOTHOCTb)
HYJITH https://mob-edu.com/ui
5. CnyyaifHas  BeH- 6 0 (MoOunpHOE DJIEKTPOHHOE
YHHA O6pazoBanue. «[{OK» Un-
6. OGoGrmenye u 10 1 HOOHC)
KOHH'I-‘lpOIIb 3alUTa MPOeK- htps:/fipi.ru/
(OUITN)
L https://rus-oge.sdamgia.ru/
Hroro 34 1 (Pemry OI')
https://sferum.ru/
(Chepym)

Tembl ucciie10BaATEILCKUX PA0OT M MPOEKTOB M0 TEOPUM BEPOSITHOCTEH:

BeposatHocTh BOKpyYT Hac!

BeposTHOCTB BBIMIPBIIIA B JIOTEPEAX
BeposTHOCTB cityyaitHOTO COOBITHS

BeiurpeiniHas cuTyanus B a3apTHBIX UTPax.
BnusiHue MHTEHCUBHOCTH PEKJIaMbl Ha BBIOOP YETOBEKOM MPOIYKIIUU
3a71auy 10 TEOPUH BEPOSTHOCTEH
Hcnonb3oBaHue ciiyyast B JETCKUX HACTOJBHBIX UTPaxX

Muumas 3araJO4HOCTb B TIOBCACHUH NI'PAJIbHBIX KY6I/IKOB

Hauvana teopuu BepossiTHOCTEMN
[Ipoe3nHol OuIeT (MaTeEMaTUUYECKUE PACUETHI)
[IpumeHeHnue Teoprn BEpOSITHOCTH



https://rus-oge.sdamgia.ru/
https://sferum.ru/
http://resh.edu.ru/
https://uchi.ru/
http://www.vaklass.ru/
https://www.youtube.com/
https://fg.resh.edu.ru/
https://mob-edu.com/ui
https://fipi.ru/
https://rus-oge.sdamgia.ru/
https://sferum.ru/

PackpbIBaeT a1 TeOpUs BEPOSITHOCTH BIMSHUE HA CIy4YalHbIE COOBITHS?
CBsI3p MEX]ly CTaTUCTUUECKUMHU JaHHBIMU U BEPOSITHOCTHBIMU COOBITHSIMM.
Ciy4aliHble BEJTMYMHBI BOKPYT HAC U UX YUCIIOBBIE XapaKTEPUCTHUKHU.
Cayyaiinble cOOBITUS

CayyaiiHble COOBITHS U BEPOATHOCTD

CoOBbITHS U BEPOSITHOCTH

CuacTnuBblil Ouier

Teopus BEpOATHOCTEN B a3apTHBIX UI'Pax

Teopus BEpOATHOCTEN B UTPE

Teopust BEpOATHOCTEN U CTATUCTUKA B 7-M KJ1acce

Teopus BeposiTHOCTEN

Teopust BEpOATHOCTEN B JKU3HU ITUEN

Teopus BEpOATHOCTEN U CTATUCTHUKA

Yacrora 1 BEpOATHOCTH. YacToTa B CTATUCTUKE U PELICHUH SKOHOMMYECKHUX. 3a-
nadg

UYro Takoe BEpOATHOCTH

DNEeMEHTBI TEOPUU BEPOSTHOCTEN

DNEeMEHTHI TEOPUH BEPOSTHOCTEN B UTPE JOMHHO

DNEMEHTBI TEOPUH BEPOATHOCTEN U €€ IPUMEHEHHE

DJeMeHTbI TEOPUU BEPOSATHOCTH U KOMOMHATOPUKH.

TeMbl HcciIe10BaTEIbCKAX PA0OT U IPOEKTOB 10 KOMOMHATOPHUKE:
3ameuarenbHas KOMOMHATOPHKA

KombunaTtopuka

KomMOunaropuka 06e3 NOBTOpEHU M

KoMOuHaTopuka B TOCKYTHON TEXHUKE

KomMOuHaTopuka B HaIIeu >Ku3HU

KomMOuHaTopuka BOKpyT Hac

KomMOunaTopuka 1 BEpOSTHOCTh

KomMOunaToprka n KOMOMHATOPHBIC 3a/1a41

KomMOuHaTopuka — nepBblii 1Iar B OOJIBIITYIO HAYKY

Kombunaroprka — nepBblii mar B O0JIbIIYI0 HAYKY

KomMOuHaTopuka — 3TO UHTEpECHO!

KoMOuHaTopuka, 31IeMEHThI TEOPUH BEPOATHOCTH M CTATUCTUKYU B HAIIEH KU3HU
Kom6Ounaropuxka. IlepecranoBku

KoMOuHnaTopHsble 3a1aun

KoMOuHnaTopHsble 3a1aun

KomOunaTopHbie 3a1a4u B 5-M Kjlacce

KoMOuHanuu n pacnonaoxeHus

Pemenns KoOMOMHATOPHBIX 33724

Pemenue 3amad mo cTaTUCTHKE, KOMOMHATOPUKE U TEOPUU BEPOSITHOCTEH B 7-M
KJ1acce

Crioco0bI perneHrnss KOMOMHATOPHBIX 337129

Y nuBUATENHHBIN MUP KOMOWHATOPHBIX 33124

DneMeHTbl KOMOMHATOPUKU



DneMeHTbl KOMOMHATOPUKH B OCHOBHOM IIIKOJIE
DneMeHTbl KOMOMHATOPUKHU U TIOHATUE BEPOSATHOCTU
DneMeHTbl KOMOMHATOPUKU U TEOPUH BEPOSITHOCTEM.

TeMbl ucciIeI0BATEIBLCKUX PA0OT M MPOEKTOB M0 MATEMATHYECKO CTATHCTH-
Ke:

HccnenoBanne CTaTUCTUYECKOM CBS3M MEXKy CIy4ailHBIMU BETMUMHAMMU
MartemaTrudeckasi CTaTUCTHKA

MaremaTtuueckas CTaTUCTHKA B JCUCTBUU

MatemMaTudeckas CTaTHCTHKA B )KW3HHU OJTHOTO Kjiacca

MareMaTHuuecKkasi CTaTUCTHUKA B HaIlleH KU3HU

MaremaTudeckasi CTaTUCTHKA BOKPYT HAC

MatemMaTudeckasi CTaTUCTHKA U KU3Hb

CraTtucTHKa B OMOJIOTHH

CraTucTHKa B MOEM KJlacce

CraTtucTuKa B HallleH KU3HU

CraTucTKa B IIKOJBHOM KypCe MaTeMaTUKHU

CraTuctka BOKpYT Hac

CraTtuctuka BOKpyr Hac. POCT MOMX OJHOKJIACCHUKOB.

CraTucTHKa ¥ MaTeMaTHKa

CraTtucTHKa U MBI

CratucTuka Ha CIIy»0€ IITKOJIbI

CraTucTHKa OJHOM IIKOJIBI

Craructrka paaualMoOHHOTO (poHa mocie riodaibHON aBapun Ha YepHOOBUIbCKOM
ADC.

Craructuka — JyKaBas HayKa Wiv HET?

Craructudeckas o0paboTKa JaHHBIX

CraTtucTuueckue ucciaeIoBaHus 5-ro Kjaacca

CrarucTudeckue HaOJIFOACHUS CTapOCTHI Kilacca

CraTucTH4EeCKUE XapaKTEPUCTUKHU

CraTucTU4ecKue XapaKTepUCTUKU 5-T0 Kjlacca

CraTtucTuueckoe McclieJOBaHue

Craructuueckoe wucciegoBanve "KOMIBIOTEpHBIE WIPbl B KU3HU YYalIUXCS
HaIIeH IIKOJIBI'".

Crartuctudeckoe ucciieoBanue «Pacxo1 3J€KTpOIHEPTUH 32 TO/I»
CratucTudeckoe ucciieloBanue «Y 100HO JIM pacioioKeHa IITKoIa
Craructuyeckoe uccienoBanre «Hacrtora MCMoNb30BaHUS TJIACHBIX OYKB B pycC-
CKOM SI3BIKE)

CTaTuCTHYECKOE UCCIIEIOBAHKE 3/I0POBhS U 00pa3a KU3HU IIKOJIHHUKOB.
DJeMEHThI CTATUCTHKH.
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