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IHosicHUTEIBbHAA 3ANMNCKA

Pabouas ImporpamMma 1o MaT€éMaTuKE COCTaBJICHA HA OCHOBEC HOpMAaTUBHBIX TOKYMCHTOB!

1. ®enepanbhueblii 3akoH oT 29 aexadps 2012 r. Ne 273-D3 «O6 oOpazoBaHuH B

Poccuiickoit denepanumny».

https://base.garant.ru/77706811/

2. Ilpuka3z MunucrepcTBa npocsemenus Poccuiickoit @enepanuu ot 31.05.2021 Ne 287 «O06 yTBep)aeHUN
(benepanbHOro rocy1apcTBEHHOI0 00pa30BaTEeIbHOTO CTaHJapTa OCHOBHOTO 00I1IEero 00pa3oBaHUs»
https://www.garant.ru/products/ipo/prime/doc/401333920/

3. [Ipuka3 Munnpocsemnierus ot 22.03.2021 Ne 115 «O6 yrepxkaenuu [lopsiaka opraHu3amnuu u
OCYIIIECTBIICHUS 00pa30BaTEIbHON JEATSILHOCTH 10 OCHOBHBIM 00IIe00pa30BaTeIbHBIM IPOrpaMMaM —
o0pa3oBaTeNbHbIM IPOTrPaMMaM Ha4aJlbHOTO OOIIETr0, OCHOBHOTO OOIIIET0 U CPETHEr0 OOIIETO
o0Opa3oBaHU»

https://docs.cntd.ru/document/603340708

4. [IpumepHasi ocHOBHasi 0Opa3oBaTelibHas IporpaMMa OCHOBHOTO 00111ero o0pa3zoBaHus, ipomokon . Ne 1/22
oT

18 mapta 20221

https://fgosreestr.ru/uploads/files/34adb39f2c2165d687c2a5e0bfc3bd00.pdf

5.  Pacnopstkenune  IlpaButensctBa P®  or 29 wmags 2015 r. Ne 996-p «O6
BocniuTanus B P® Ha nepuon 10 2025 r.».

http://publication.pravo.gov.ru/Document/View/0001201506020017
6. OcHoBHas oOpa3zoBarenbHas mporpamma ocHoBHoro obmero oopazosanus ' bOY COIII noc.Cokckuii

7. CIl 2.4.3648-20 «CaHUTapHO-IIUIEMHOIOTUIECKHE TpeOoBaHus K OpraHu3alusIM
BOCITUTAHUS U OOYUCHHMS, OT/IbIXa U O3JO0POBICHHUS JIE€TEH M MOJOACKHUY», YTBEPKICHHBIX IMOCTAaHOBICHHEM
TJIaBHOTO CaHUTApPHOTO Bpaya oT 28.09.2020 Ne 28

https://docs.cntd.ru/document/566085656
8. CanlluH 1.2.3685-21 «I'urnennyeckre HOpMaTUBbI U TPEOOBAHUS K 0OECIIEUEHUIO OE30MAaCHOCTH U (MJIIH)
0€3BpETHOCTH ISl 4elioBeKa (PaKkTOpOB Cpelbl OOMTaHUS», YTBEP)KICHHBIX IMOCTAHOBJICHHEM TJIABHOTO
CaHUTAPHOTO Bpaua oT 28.01.2021 Ne 2
https://docs.cntd.ru/document/573500115

1.001mas XapaKTepuCTUKA Y4eOHOI0 NpeIMeTa «<MaTeMaTHKa)

Pabouas mporpamMma mo MatemaTHKe JuIs oOydarommuxcs 5—9 KiaccoB pa3paboTaHa Ha OCHOBE
®denepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOIO CTaHAApTa OCHOBHOIO OOIIEro o0pa3oBaHUs C
y4€TOM M COBPEMEHHBIX MHPOBBIX TPEOOBaHMIA, MPEIBIBIIEMBIX K MAaTeMaTHYeCKOMY OOpa3OBaHHIO, H
TpPaIULMi pOCCUICKOr0 00pa30BaHMs, KOTOpble 00ECIeUMBAIOT OBJaJIEHHE KIFOUYEBBIMU KOMIIETEHIIHUSAMH,
COCTABIIIIOLUIMMU OCHOBY JUIS HENpPEpPhIBHOIO 00pa3oBaHMS M CaMOpPa3BUTHSA, a TaKKe LEIOCTHOCTb
OOIIEKYJIBTYPHOT0, JUYHOCTHOIO M TO3HABATEIBHOIO pa3BUTHsA oOydaromuxcs. B paboueil mporpamme
yuTeHbl HuAeu M mnojoxeHus KoHuenmuu pa3BuTHs MaTemaTtuueckoro oOpazoBanusi B Poccuiickoit
denepanuu.

B snoxy umdposoit Tpanchopmariu Bcex chep 4enoBeyecKon AeATeIbHOCTH HEBO3MOXKHO CTaTh
00pa30BaHHBIM COBPEMEHHBIM YEIOBEKOM 0e3 0a30BOi MaTeMaTHUECKOM MOJATOTOBKH. YK€ B ILIKOJIE
MaTeMaTHKa CIYXHUT OTIOPHBIM PEAMETOM ISl H3YYCHUSI CMEKHBIX TUCIMIUIHH, & TTOCIIE IKOJIBI pealbHOM
HE0OXOIMMOCTBIO CTAHOBUTCSI HETIPEPHIBHOE 00pa3oBaHUE, YTO
TpeOyeT MmoJHOLEeHHON 6a30Boi 00111€00pa30BaTeIbHOI MOATOTOBKY, B TOM YHCJIE U MaTeMaTHUECKOH. DTO
OoOyCIIOBJIGHO T€M, 4YTO B Halld JHU PacTéT 4YMcIo Mpodeccuid, CBA3aHHBIX C HEMOCPEICTBEHHBIM
PUMEHEHHEM MaTeMaTHKU: U B cepe IKOHOMHKH, U B OM3HECE, U B TEXHOJOTHYECKUX 00IACTAX, U JaXKe B
ryMaHMTapHbIX cdepax. Takum o0Opa3oMm, Kpyr HIKOJBHHKOB, Ui KOTOPBIX MaTeMaTHKa MOXET CTaTh
3HAYMMBIM MTPEIMETOM, PACIITHPSIETCS.

[IpakTHyeckass TMOJNE3HOCTh MaTeMaTHKH OOYCIOBJIEHA TEM, YTO €€ TMpeIMeTOM SBISIOTCS
(byHIaMeHTalIbHBIe CTPYKTYPbI HAIIETO MUpa: IPOCTPAHCTBEHHBIE (POPMBI U KOJIUYECTBEHHBIE OTHOIICHUS


http://www.garant.ru/products/ipo/prime/doc/401333920/
https://fgosreestr.ru/uploads/files/34adb39f2c2165d687c2a5e0bfc3bd00.pdf
http://publication.pravo.gov.ru/Document/View/0001201506020017

OT MPOCTEHINX, YCBAUBAEMbIX B HEIOCPEICTBEHHOM OIIBITE, 10 JOCTATOYHO CIIOXKHBIX, HEOOXOAUMBIX IS
pa3BUTHsA HAy4yHBIX M INPUKIAJHBIX HIeH. be3 KOHKpETHBIX MAaTeMaTU4YeCKUMX 3HAHUU 3aTPYJHEHO
[IOHMMAaHWE TIPUHLUIIOB YCTPONCTBA M HCIOJB30BAHUS COBPEMEHHONM TEXHHMKH, BOCIPUSATHE U
UHTEepHpeTalys  pa3HOOOpa3sHOW  COLMANbHOM,  SKOHOMHYECKOM,  IOJUTHYECKOW  MH(pOpMalUH,
Masio3(pPeKTUBHA TOBCEAHEBHAs NPAKTUYECKas JesITeIbHOCTh. Kax1oMy denoBeKy B CBOCH JKHU3HHU
IPUXOJUTCS BBIOJIHATh PACYETHI U COCTABIATH AITOPUTMbI, HAXOAUTh U MPUMEHATH (POPMYIIbI, BIAICTh
NPAKTUYECKUMU TMpUEMaMH TE€OMETPUYECKHX HM3MEPEHUH H IOCTPOSHHH, 4YHTaTh WH(POPMAIHIO,
IIPEJCTABICHHYIO B BUJI€ TaOIULL, IUarpaMM U IpaQUKoOB, KUTh B YCIOBUSAX HEOINPEIEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIHN XapakTep CIlydyailHbIX COOBITHH.

OHOBpPEMEHHO ¢ pacuIMpeHneM cdep NPUMEHEHUs MaTEMaTUKH B COBPEMEHHOM 00111ecTBe BCE Ooee
BaKHBIM CTAHOBUTCS MAaTEMaTUUYECKUN CTUJIb MBIIIJIEHUS, IPOSIBIISIFOIINNCS B ONPEAEIEHHBIX YMCTBEHHBIX
HaBbIKaX. B npouecce n3ydeHnus MaTeMaTHKU B apCceHall IPUEMOB U METOJOB MBIIIEHUS YEJI0BEKa
€CTECTBEHHBIM 00pa30M BKIIIOYAIOTCA MHAYKIMS U A€IYKLUs, 00001EeHEe U KOHKpeTH3alHsl, aHAJIN3 U
CHHTE3, KIacCu(pUKAIM U cCHcTeMaTu3anus, abcTparupoBanue u anajaorus. OObeKThl MaTEMaTHUECKUX
YMO3aK/I4YEeHUN, TPaBUIa UX KOHCTPYHUPOBAHUS
PacKpBIBAIOT MEXaHU3M JIOTHUECKUX ITOCTPOEHUH, ClIOCOOCTBYIOT BBIPAOOTKE YMEHUS (POPMYIUPOBATh,
00OCHOBBIBaTh M JI0KA3bIBaTh CYXKIEHUS, TEM CaMbIM pa3BHUBAIOT JOIMUYECKOE MblluIeHHE. Benymas posb
INPUHAIIISKUT MaTeMAaTUKE U B (POPMUPOBAHUM AJITOPUTMUYECKON KOMIIOHEHThI MBIIIJICHUS U BOCIIUTAaHUU
YMEHMM JIeHCTBOBATH 10 33JaHHBIM aJIFCOPUTMaM, COBEPILIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATH HOBBIE.
B nporecce perienus 3aj1a4 — OCHOBOI y4eOHOI 1€ATENbHOCTH Ha YPOKaX MaTeMaTUKU — Pa3BUBAIOTCS
TaK)K€ TBOPYECKAs M MPUKJIAJHAs CTOPOHBI MBILLITICHHUS.

OOyuenne MaTemMaTuke AT BO3MOXKHOCTH Pa3BUBATh y OOYUYAIOHIMXCS TOYHYIO, PALMOHAIBHYIO H
WHPOPMATUBHYIO peYb, YMEHHE OTOMpaTh Hauboyiee MOIXOMAANINE SI3BIKOBBIE, CHMBOJMYECKHUE,
rpaduyecKue cpesicTBa Il BRIPAXKEHUS CYKJICHUM U HAIJIATHOTO X MpPEeACTaBICHUS.

Heo0XoauMbiM KOMIOHEHTOM OOIIEH KyJIbTyphl B COBPEMEHHOM TOJKOBAHWUU SIBISETCS oOriee
3HAKOMCTBO C METOJaMU T[I03HAHUS JIEUCTBUTENBHOCTH, IPEJICTaBICHHE O IMpeAMeTe U MeToJax
MaTEeMaTHKH, UX OTJINYUN OT METOJIOB JPYTUX €CTECTBEHHBIX U TYMAHUTApHBIX HayK, 00 0COOEHHOCTSIX



IIPUMEHEHMs MaTEMAaTUKH JUUIsl PELICHNs HayYHbIX M INPUKIAIHBIX 3a7a4. TakuM oOpa3oM, MaTeMaTH4YeCKOe
o0pa3oBaHUe BHOCUT CBOM BKJIaJ B ()OPMUPOBaHUE OOIIEH KyIbTyphl UEIOBEKA.

N3yuenne maTeMaTHKU TakXe CIOCOOCTBYET ICTETUYECKOMY BOCHUTAHUIO 4YEIOBEKA, IMOHUMAaHUIO
KpacoTbl M U3ALIECTBA MAaTEMaTHYECKUX PACCYKICHHH, BOCIPHUATHIO T€OMETPUYECKUX (OPM, YCBOEHHIO
UM CUMMETPHH.

2.11esin ¥ 0COOEHHOCTH M3Y4YeHHS YUeOHOT 0
npeamera «MaremaTuka» S - 9 kiacesl

/HpHOpI/ITeTHLIMH HeasiMu 00y4eHHsl MaTeMaTHKe B 5—9 kiaccax sSBISIOTCS:

(dbopMUpOBaHUE IIEHTPATHHBIX MATEMATUICCKUX MTOHITHIA (YHCII0, BETHMYMHA,
reoMeTpuueckas (purypa, nepeMeHHast, BEpOITHOCTh, PYHKIIHS ), 00ECTICUNBAIOIINX
MIPEEeMCTBEHHOCTh U TIEPCIIEKTHBHOCTh MAaTEMAaTUYECKOTO 00pa30BaHus 00yUJaONTXCS;

noJBeieHNe 00yYaroIMXCs Ha TOCTYITHOM JJIsl HUX YPOBHE K OCO3HAHHUIO B3aMMOCBSA3H MaTEMaTHKU U
OKPY’KaroIllero Mupa, IOHNMaHUEe MaTEMaTUKU KaK YacTH OOILIEH KyJIbTypbl YEJI0OBEUECTBA;

pa3BUTHE  WHTEIUIEKTYaJbHBIX W TBOPUYECKHMX  CIIOCOOHOCTEH  oOydarommxcs,
[I03HABATEJIBHOW AKTUBHOCTH, HCCIEAOBATEIIbCKUX YMEHUH, KPUTUYHOCTH MBILIICHUS,
MHTEpeca K U3y4EHUIO MATEMATHKU;

dbopMupoBaHue GyHKIIMOHATHHON MAaTEMAaTUYECKOM IPaMOTHOCTH: YMEHUS paclio3HABATh
MIPOSIBIICHUSI MATEMAaTUYECKUX MOHATHI, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX KU3HEHHBIX
CUTYaIUSX U MIPU U3YYCHHUH IPYTUX y4EOHBIX MPEAMETOB, MPOSIBICHUS 3aBUCIMOCTEN U
3aKOHOMEPHOCTEH, (OPMYIHPOBATh UX HA S3BIKE MATEMATHUKU U CO3/I1aBaTh MATEMATHUCCKHC
MOJEJIH, IPUMEHATh OCBOEHHBII MaTeMaTUUYECKUI alrapaT JJis PELIeHHs PaKTUKO-

OPUECHTUPOBAHHBIX 33]1a4, MHTEPIPETUPOBATH U OIICHUBATH ITOJIyUYCHHBIC PE3YJIbTATHI.
OcHOBHbIE JIMHUU COJIEp>KaHUs Kypca MaTeMaTuku B 5—9 kiaccax: «Yucna v BeIYUCICHUsN», «Anredpay
(«AnreOpandeckrie  BBIpQXEHUS», «YpaBHEHHs W  HEpaBeHCTBa»), «DyHkium», «l'eomerpusi»
(«"eomeTrpuyeckre GUTYpPBI U UX CBOMCTBaAY, «M3mMepeHue

TE€OMETPUUYECKUX BEIUYUHY), «BEeposITHOCTh M CTATUCTHKAY». J[aHHbIE TUHUU Pa3BUBAIOTCS MapajuieibHO,
KaKJasi B COOTBETCTBHHM C COOCTBEHHOW JIOTHMKOW, OJHAKO HE HE3aBUCHUMO OJIHA OT JPYroi, a B TECHOM
KOHTakTe U B3auMojencTBuu. Kpome 3TOro, ux oOBEAMHSIET JIOTUYECKas COCTABIISIIOIIAS, TPAAUIIMOHHO
npucymasa MaTe€MAaTUKEC W MPOHU3BIBAIOIIAAd BCC MATCMATHYCCKUC KYPChbl M COACPKATCIBHBIC JIMHWUH.
ChopmynupoBanHoe B DenepallbHOM TOCYyIapCTBEHHOM O0pa30BaTEIbHOM CTaHAApTE OCHOBHOTO OOIIETro
oOpazoBaHMsl TpeOOBaHHE «YMETh OINEPUPOBATh TOHATHUSMH: OIpENEIIeHHe, aKchoMma, TeopeMa,
JI0Ka3aTeNbCTBO; YMEHHE pAaclo3HaBaTh WCTUHHBIC U JIOKHBIE BBICKA3bIBAHUS, NMPUBOJUTH MPUMEPHI U
KOHTPIPHUMEPLI, CTPOUTH BBICKA3bIBAHHUA W OTPULIAHUA BBICKA3bIBaHUI» OTHOCHUTCI KO BCEM KypcCamMm, a
dbopMUpOBaHHE JIOTUYECKUX YMEHHH paclpeaensieTcss Mo BceM TojaM oOydeHHs Ha ypOBHE OCHOBHOTO
oO1ero o6pazoBaHusl.

Copepxanre 0Opa3oBaHHs, COOTBETCTBYIOIIEE TMPEAMETHBIM pe3ylbTaTaM OCBOCHHUSA paboueit
MPOrPaMMBbI, PacHpeeIEHHBIM M0 ToJaM O0y4YeHUSs, CTPYKTYPHUPOBAHO TaKHMM O0Opa3oM, 4TOOBI KO BCEM
OCHOBHBIM, TPHUHIIUITHAIBHBIM BOIIPOCaM OO0YyYaroIIuecs OOpamainch HEOJHOKPATHO, YTOOBI OBJIAJICHUE
MAaTEMAaTUUYCCKUMU TIOHATHUAMH MW HAaBBIKAMH OCYIICCTBIIAJIOCH ITOCIICAOBATCIBHO MW IIOCTYNATCIIBHO, C
COONIOZICHUEM TIPUHIIMIIA TPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIHCH B OOIIYI0 CHCTEMY
MaTEeMaTHYeCKUX TMPEACTABICHUN OOyJarolMXcs, pacmupsis ©u yrayonss e€, o0paszys MpouHbIe
MHOKECTBEHHBIE CBSI3H.

3.Mecro yuyeOHOro npeamera «MareMaTuka» B y4eOHOM IJIaHE

B cootBercTBuM ¢ DenepanbHbIM TOCY1apCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM OCHOBHOTO OOIIEro
00pa3oBaHMs MaTeMaTHKa ABIAETCS 00s3aTeIbHBIM IIPEAMETOM Ha JaHHOM YpOBHE oOpa3oBaHus. B 5—9
KJ1accax y4eOHbIN npeaMeT «MaremaThka» TpaAUuLIMOHHO U3y4aeTcs B paMKaX CISAYIOIUX y4EOHBIX KYypCOB: B
5—6 kimaccax — kypca «MaTemaTukay, B /—9 Kiaccax — KypcoB «Anredpay, «I'eoMeTpusi» u



((BepOHTHOCTB " CTaTUCTUKA)).

Hacrosieii mporpaMMoii peycMaTpUBAeTCsl BbIICICHHE YIeOHOM IUTaHe Ha U3YYeHHE MATEMATHKH B 5—
6 Ki1accax 5 yueOHBIX 4acOB B HEJGIIO B TEUEHHE KaXI0r0 rojga o0y4deHus, B 7—9 kiaccax 6 y4eOHbIX
9acoB B HEJCIIO B TEYCHHUE KXKIOTO rojia 00ydeHus, Bcero 952 yueOHbIX yaca.

IlnanupyemMble pe3yJbTaTbl 0CBOEHHUA Y4eOHOI0 npeaMera «MareMaTuKay
HA YPOBHE OCHOBHOI0 00111er0 00pa30oBaHus

OcBocHue y‘I€6HOFO npeamMeTa «MaremaTHuKa» JOJIXKHO obecrieunBaTh AOCTHKCHUC Ha YPOBHC
OCHOBHOTO 06H.I€I‘ (O) 06pa3OBaHI/IS'I CICAyIOUX JIMYHOCTHBIX, MCTANPCIMCTHBIX W MPCAMCTHBIX
O6pa3OBaTeJ'IBHI)IX PE3YIBTATOB!

Jluunocmmuuie pezyromamot

JIM4HOCTHBIE  pe3yNbTaThl  OCBOCHHUS  MpOrpaMMbl  ydyeOHOoro mpeamera  «MaTemaTHKay
XapaKTePU3YIOTCA:

e llarpuoTrHyecKoe BOCIUTAHUE:

NPOSIBJICHWEM HMHTEpeca K NPOIUIOMY W HACTOSIIEMY POCCHMCKOH MaTeMaTHKH, LEHHOCTHBIM
OTHOIICHHEM K JIOCTIDKEHUSM DPOCCHUICKMX MaTeMaTUKOB U POCCHUHCKON MaTeMaTU4YeCKOW IIKOJbI, K
WCTIOJIB30BAHUIO ITUX JOCTIKEHUH B IPYTrUX HAayKax M MPHKIAIHBIX chepax.

e I'paxianckoe M IVXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BHITTOJIHEHHIO 00S3aHHOCTEH rpaKITaHMHA U PeaTU3aliH ero MpaB, MPEACTABICHUEM O
MaTEMaTHYECKUX OCHOBaX (PYHKIMOHUPOBAHUS PA3NUYHBIX CTPYKTYP, ABICHUI, IPOLIETYP IPasKJaHCKOTO
obmiecTBa (BEIOOPEI, OIIPOCHI U TIP.); TOTOBHOCTBIO K
OOCYXKIICHUIO dTUYECKUX MPOOJIEM, CBA3aHHBIX C MPAKTHUYECKUM MPUMEHEHHUEM JOCTHUKCHHHN HayKH,
OCO3HAaHHEM BaKHOCTH MOPATbHO-3TUYECKUX MPHUHIIUIIOB B JIEATEIHHOCTH YUEHOTO.

e TpvioBoe BocnuTAHUE:

YCTAaHOBKOM Ha AaKTUBHOE y4YyaCTHE B PpEUICHHWH MPAKTHYECKUX 3aJad  MaTeMaTHYeCKOM
HaIMpPaBIEHHOCTH, OCO3HAHHEM BaKHOCTH MaTEeMAaTHUECKOTO 00pa30BaHUs HAa MPOTSKEHUH BCEH JKU3HU IS
yCIIENTHOH Mpo(decCHOHANBHON AEITETPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUI; OCO3HAHHBIM BEIOOpOM
Y TIOCTPOCHNEM HHIMBHIyaIbHON TPACKTOPUH 00pa30BaHUs U )KU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
MHTEPECOB U O0IECTBEHHBIX TOTPEOHOCTEM.

e DcTeTHYEcKOe BOCIIMTAHUE:

CTIIOCOOHOCTHIO K SMOIIMOHATIBHOMY M ACTETHUECKOMY BOCIPHUSATHIO MATEMATHIECKUX O0BEKTOB,

3ajad, peleHu, pacCy IeHUH; YMEHHIO BUJETh MAaTeMaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE.
o lleHHOCTH HAVYHOIO NNO3HAHMS:

OpHUEHTAIlMel B AESITeNbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX MpeAcTaBlIeHHl 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS UEIOBEKa, MPUPOJBI U OOIIEeCTBA, MOHUMAHUEM MaTeMaTHYeCKONW HAayKH Kak
cepbl 4eTTOBEYECKOM IEeATEIILHOCTH, ITAIOB €€ Pa3BUTHS
U 3HAYUMOCTH MJI1 DPa3BUTUS IUBUJIM3AIMU; OBIAJCHHEM SI3BIKOM MATEMAaTHKH W MaTeMaTUYecKOM
KYJIbTYpPOH KakK CpPEJICTBOM IO3HAHWS MHpPA; OBJAJIEHHEM IPOCTEHIIMMH HaBBIKAMH HCCIIEOBATEIHCKON
JeSITeTbHOCTH.

e @u3uyeckoe BocnuTaHue, (opMupoBaHue KVJILTYPBI 3/10PDOBbS W _3MOLNMOHAIBLHOIO
0J1aronoJayyus:

TOTOBHOCTBIO TPHMEHSTh MaTeMaTH4YeCKHe 3HaHUS B HWHTEPECax CBOETO 3/I0POBBS, BEICHUS
3J10pOBOT0 00pa3a >KU3HM (370pOBOE MHUTAHKE, COANAHCHPOBAHHBIN PEXXUM 3aHATUN U OTIbIXA, PEryJspHas
¢dusnueckass aKTUBHOCTH); CPOPMHUPOBAHHOCTHIO HaBbIKA pPEQIIEKCHH, TpPU3HAHMEM CBOETO IpaBa Ha
OLIMOKY M TaKOr'o K€ MpaBa JIpyroro yesioBeKa.

e DKOJOrMYeCcKOoe BOCIUTAHME:



OpHUEHTAallMel Ha MPUMEHEHNE MaTeMaTUYeCKUX 3HaHUM IS pellieHus 3a7ad B 00JaCTH COXPaHHOCTH
OKpY>KaIoIllel Cpeibl, INIAaHUPOBAHUS MIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX IOCIEICTBUN JUIsl OKpY>KaroIen
Cpezbl; OCO3HAHUEM II00ATBHOTO XapaKTepa IKOJOTMYECKUX MPOOIeM U IMyTel UX PEeIIeHHUS.

JINYHOCTHBIE pE3VJIbTATbI, 06ecneqm;alo!!!ne aJaAnTannio 06!'1310!!!61"0051 K _HW3IMCHAIONMINMCH

YCJI0BUAM CO!!I/IaJIbH()ﬁ Hu HpHpOZ!HOﬁ CPENbI:
T'OTOBHOCTBIO K HGfICTBHHM B YCIIOBUAX HeOHpeI[eJ'IéHHOCTI/I, IMMOBBIICHUIO  YPOBHA CcBOCH

KOMIIETEHTHOCTH 4epe3 NMPAaKTUYECKYIO ACATEIbHOCTb, B TOM YHWCJIE YMEHHUE YUUTBHCS y APYTUX JIIOACH,
puoOpeTaTh B COBMECTHOM JESATEIHHOCTHA HOBBIC 3HAHUS, HABBIKK U KOMITETCHIIUU U3 OMBITA JPYTUX;
HE00XO0MMOCTBIO B ()OPMHUPOBAHUY HOBBIX 3HAHUH, B TOM 4Kcie (GOpMyIupoBaTh UJEH, IOHATHS,
TUNoTe3bl 00 00BEKTaxX M SBJICHUSAX, B TOM UUCIIE paHEEe HE M3BECTHBIX, OCO3HABAaTh AC(HIUTHI
COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, INTAHUPOBATH CBOE PAa3BHUTHUE;
CIIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIMIO, BOCIHPUHUMATh CTPECCOBYIO CHUTYAlLMI0 KakK BBI3OB,
TpeOYyIONMii KOHTPMEpP, KOPPEKTUPOBATh NPUHUMAEMbIE pEHICHHUS M ACWCTBUS, (OpPMYyTUpOBaTh |
OLIEHUBATh PHCKH U TIOCIEACTBUS, JOPMHUPOBATH OIIBIT.

Memanpeomemmnbwie pe3yibmamaol

MeTtanpeaMeTHbple  pe3yNbTaThl OCBOSHHS IpOrpamMmbl  ydeOHoro mpenmera «MaTemMaTHKa
XapaKTePU3YIOTCS OBJIAJICHUEM VHUBEPCANbHBIMU NO3ZHABAMENbHLIMU  OCUCMBUIMY, YHUBEPCATbHbIMU
KOMMYHUKAMUSHBIMU QUCTBUSIMU U YHUBEPCAIbHBIMU Pe2YISIMUSHBIMU OClCIEUSMU.

1)  Vwuusepcanvnvie nosnasamenvmuvle Ociicméus obecneuusarom —Gopmuposanue OA306bIX
KOZHUMUBHBIX NPOYECCO8 00YUaAOuuxcs (0ceoenue Memoo08 NOZHAHUSL OKPYIHCAIouje2co Mupa, npuMeHeHue
JI02UHeCKUX, UCCIe008AMeNbCKUX Onepayull, yMeHull pabomams ¢ uHgopmayueti).

basopbie Joruvueckune Aeicreus:

BbIABJIATE M XapaKTCPHU30BATh CYHICCTBCHHBLIC IPU3HAKU MATECMATUUCCKHX O6”I)€KTOB, HOH?ITI/Ifl,
OTHOIIIEHUH MCKAY TOHATUAMMH, (I)OpMy.]'II/IpOBaTB ONpCACIICHUA HOHHTHﬁ; YCTaHaBJINBATb
CYH_IGCTBCHHI)II\/’I IMpU3HAK KJ'IaCCI/I(I)I/IKaI_[I/II/I, OCHOBaHUA I O606H.[CHI/IH U CPAaBHCHUA, KPUTCPUHU
IMPpOBOAUMOI'O AaHAJIN34A,

BOCIIPUHUMATD, (I)OpMyJ'H/IgOBaTL n Hp606paSOBBIBaTB CYXKACHUA: YTBCPAUTCIILHBIC U OTPULIATCIIbHBIC,
CANHUYHBIC, YaCTHBIC U OOIUC; YCIIOBHBIC,

BBISIBJISITH MaTeMaTUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U NPOTHBOpeuns B (akTax, JaHHBIX,
HaOJIIO/IEHUSAX U YTBEPXKACHUAX; MpeularaTb KPUTEPUM Ui BBISBICHUS 3aKOHOMEPHOCTEH U
MIPOTUBOPEUUI;

JCJ1aTh BbIBOABI C UCIIOJIb30BAHHUEM 3aKOHOB JIOTUKHW, JEAYKTUBHBIX U UHAYKTUBHBIX }/MOSaKJIIO‘IeHI/Iﬁ,
YMO3AaKJIIFOYCHUH I10 aHAJIOTHH;

pa3dupath 10Ka3aTeabCTBA MAaTEMAaTHUECKUX YTBEPKICHUH (IIPsIMbIE U OT MPOTUBHOTO), IPOBOJIUTH
CaMOCTOSITEJIbHO  HECJIOXKHBIE  J10KAa3aTelIbCTBA  MaTEMaTHYECKHUX £aKTOB, BBICTpauBaTh
apryMeHTaIlMl0, TPUBOAWTH TPHUMEPhl M  KOHTPIPUMEPHI; OOOCHOBBIBATH  COOCTBEHHBIE
v paccyxaeHus;
BBIOUpATH CrIoco0 pereHus yueOHoH 3a/1a4n (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEIlICHNS, BHIOUPATh
HanboJIee MOAXOIAIINN C YIETOM CaMOCTOSITENTFHO BBIIEJICHHBIX KPUTEPHUEB).

Baao;me HccJaea0BaTebCkue NecTBUS:

HCIIOJIb30BaTh BOMPOCHI KaK UCCIIEI0BATEIbCKUNA MHCTPYMEHT NO3HAHUS; POPMYIMPOBATH BOIIPOCHI,
$I/IKCI/IpyIOIJ_II/Ie POTUBOpPEUHE, TPOOIEMY, CAMOCTOATENBHO YCTaHABINBATH HICKOMOE U JIaHHOE,
v OPMHPOBATH TMIIOTE3Y, API'YMEHTUPOBATH CBOIO IMO3ULUIO0, MHEHHUE,
MIPOBOAMTH [0 CAMOCTOSATEIBHO COCTABJICHHOMY IJIaHY HECIOXKHBIA IKCIIEPUMEHT, HEOObILIOe
UCCIIEIOBaHKE TI0 YCTAaHOBJICHUIO OCOOEHHOCTEH MaTEMAaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH
00BEKTOB MEXKIY COOO0H;



v

CaMOCTOSITENIEHO (hOpMYIUPOBaTh 000OIIEHNS M BHIBOBI IO PE3YJIbTaTaM MPOBEAEHHOTO
Ha6JéIOI[eHI/ISI, HCCICA0BaHUsA, OLICHUBATDH IIOCTOBCpHOCTB HOHy‘-IeHHBIX pe?;y.HbTaTOB, BBIBOJIOB 1
000011IeHHN];

IIPOrHO3UPOBATH BO3MOXKHOEC Pa3sBUTHUE IIPOLECCA, a TAKKE BBIABUTaTh ITPEAIIOIOKEHUA O €I'0 pa3BUTHUU B
HOBBIX YCJIOBUSIX.

Pabora ¢ nundopmanmeii:

BBIABJIATH HCJOCTATOYHOCTh U HM30BITOYHOCTE I/IH(bOpMaIII/II/I, JaHHBIX, H€06XOILI/IMLIX JJId pCIICHUA 3a1a4U,
v

BI)I6I/IpaTI>, AHAJIM3UPOBATh, CUCTEMATU3UPOBATh U UHTCPIIPETUPOBATH I/IH(l)OpMaIII/I}O Pa3IMYHBIX BUAOB U

v (dhopM MpeACTaBICHNS,

BHIOMpaTh (hOpMy IpeAcTaBIeHIsI HHPOPMALIUK U WIUTIOCTPUPOBATH pelIaeMble 3aJa4l CXeMaMH,

 AmarpaMMam, WHOH rpaduKoi ¥ UX KOMOWHALKSAMY;

OLICHUBATh HAaJIE&KHOCTh MHPOPMALIUH IO KPUTEPUSM, IIPEJIOKEHHBIM YYUTEIEM WU chopMyTHpOBaHHBIM
CaMOCTOSITENBHO.
2) YHueepcanvrvie KOMMYHUKAMUBHBIE OeliCMBUsl 00eCneyusarom chopmuposaHHoCmy COYUAIbHBIX

HABbIKOB 06yua}0u;uxc;1.

Oﬁ;g;gﬂne:

BOCIPUHUMATH U (OPMYIHUPOBATH CYKJIEHUS B COOTBETCTBUU C YCIOBHUSIMHU U LEISIMH OOILEHUS;
ACHO, TOYHO, TPAMOTHO BBIP@XKaTh CBOIO TOYKY 3PEHHS B YCTHBIX M IHMCHMEHHBIX TEKCTaX, [aBaTh
% MOSICHEHHMSI 110 X0y PeLIeHUS 3a7]aui, KOMMEHTUPOBATh MOJTY4YECHHBIN pe3ylbTar;

B X0j/ie O0OCYX/ICHHUS 3a7aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAeMOW TeMbl, TPOOJIEMBI, perraeMon
3a/lauM, BBICKA3bIBaTh HJIEW, HAlleJICHHbIE HA TMOWCK PEIIEHUsS; COMOCTABIATH CBOU CYXKACHUSA C
CYXKACHUSIMH JPYT'MX YYaCTHMKOB JUAJOra, OOHApyXHBaTh pa3jlude U CXOJCTBO IO3ULIMH; B
KOPPEKTHOI opMe GopMyTUpOBaTH Pa3HOIIIACHS, CBOU BO3PAKECHHUS,

NpPEJCTaBIATh  PEe3yJAbTaThl  PEIICHHUS  3aJa4d, OKCICPUMEHTa, HCCICIOBAHMS, IPOCKTA;
CaMOCTOSITENILHO BBIOMpATh (hOpMAT BBICTYIUICHHs C YY4ETOM 3a/iad NMPE3CHTAIlMH U OCOOCHHOCTEH
ayJUTOPHUH.

Cort HUYECTBO:

MOHMMATb U MCIIOJIb30BaTh IPEUMYIIIECTBA KOMAaHHOW U MHIUBUIYalbHONW pabOThI IPU pPELICHUH
y4eOHBIX MaTeMaTHUECKUX 33/]ay; IPUHUMATH 11eJIb COBMECTHOM JNesTeIbHOCTH, INIAHUPOBATh
OpraHu3alMI0 COBMECTHOM padoThI, pacipeaesaTh BUbl padoT, J0roBapuBaThCs, 00CYX1aTh
npoliecc U pe3yabTaT paboThl; 000011aTh MHEHUSI HECKOJIBKHX JIFOJIEH;

y4acTBOBATh B TPYIIOBBIX (hopMax paboThl (00CyKIeHUS, 0OOMEH MHEHUSMHU, MO3TOBbIE LITYPMBbI U
JIp.); BBITOJHSTH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JIEUCTBHUS C IPYTUMU YJICHAMU
KOMaH/Ibl; OLICHUBATh KAYECTBO CBOET0 BKJIaAa B OOIIMN IPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYACTHUKAMH B3aUMOJIEHCTBUS.

3) Vhueepcanvhuvie pecyniamuenvie oeticmaus 0becneuusarom opmuposanie CMoblci08blX YCMAHOBOK

U OCU3HEHHBIX HABLIKOB IUYHOCMU.

Camoopranuzanus:

CaMOCTOSITENIFHO COCTABJIATH IUIAH, AITOPUTM PELIeHHUs 3aa4l (WIK ero 4acTh), BEBIOUPATh CIIOCO0
pelIeHns ¢ y4TOM UMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEHN, apryMEHTUPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUH ¢ y4ETOM HOBOM HHQOPMAIIIH.

CaMOKOHTPOJIb:

BJIAJIETh CIIOCO0AMHU CaMOTIPOBEPKH, CAMOKOHTPOJIS TIpoliecca U pe3ysibTaTa PelIeH!s] MaTeMaTHIeCKOH

3a/1a4u;

v

MPEIBUACTh TPYAHOCTH, KOTOPBIE MOT'YT BO3HMKHYTh IIPU PEIICHUH 33]1a41, BHOCUTh KOPPEKTHBHI B

v JISSITEIIbHOCTh HAa OCHOBE HOBBIX O0CTOSATENBCTB, HAMIEHHBIX OIIMOOK, BEISBIICHHBIX TPYTHOCTEH;

OIICHUBATh COOTBETCTBUE PE3yNbTaTa ACITeIbHOCTH MOCTABICHHON IENU U YCIOBUSAM, OOBICHSITH

MPUYUHBI JOCTHIKEHUS WU HETOCTHKEHUS 1IeNI, HAaXOAUTh OMUOKY, TaBaTh OLIEHKY
MPUOOPETEHHOMY OTBITY.



Ilpeomemnuie pe3yromamal

[IpenMeTHBIC pe3yabTaThl OCBOSHUS paboUeii mporpaMmbl IO MATEMATHKE MPEACTABIICHBI IO T0JIaM
00y4YeHHS B CIICAYIONIMX pa3/esiaX MPOrpaMMbl B paMKaX OTJEIBHBIX KYPCOB: B
5—06 kimaccax — kypca «Marematukay, B /—9 Kiaccax — KypcoB «Aureopay, «I'eomeTpusi»,
«BeposTHOCTD M CTATUCTHKAY.

«MaTtemaTuka» S — 6 Kiacchbl
1.Ilesin u3yyeHust y4eOHOro Kypca

[TproputeTHHIME LIENIIMU 00yUCHHST MaTeMaTuke B 5—6 Kitaccax sIBISIOTCSL:

v

pOJIOJDKeHUEe (POPMUPOBAHUS OCHOBHBIX MATEMATUYCCKUX TMOHATHHA (YHCIIO, BEIWYMHA, T€OMETPHUYUECKAs
¢urypa), obOecreynBaOINX MPEEMCTBEHHOCTh W TEPCHEKTUBHOCTH MAaTEMaTHYECKOTO O00pa3oBaHHA
00yYaIOIIUXCS;

Pa3BUTHUC UHTCIIJICKTYaJIbHBIX U TBOPYCCKUX CIIOCOOHOCTEM o6yqafomnxc;1, MO3HaBaTEILHOM AKTUBHOCTH,
HCCIICA0OBATCIIbCKUX YMEHNUHU, NUHTCPECA K UBYUCHUTIO MAaTEMATHUKU,

MOABEZCHUE 00YJAIOIIMXCS HA JOCTYITHOM JUIA HAX YPOBHE K OCO3HAHMIO B3aMMOCBSI3M MaTEMATHKH U OKPYXKAIOIIEro
MHpa;

¢dopMupoBanue (yHKIIMOHATEHON MaTeMaTH4YeCKOH T'PaMOTHOCTH: YMEHHs PacloO3HABATh MaTEMaTHYECKHE
OOBEKTHI B PEaTbHBIX JKU3HEHHBIX CHUTYyallHsAX, MPUMEHATH OCBOSHHBIE YMEHHS IS PEIIeHUs MPaKTHKO-
OpUEHTHUPOBAHHBIX 3a]1ay, UHTEPIPETUPOBATH MOIYUYCHHBIE PE3YNbTAThl U OLEHUBATh UX HAa COOTBETCTBHE
MPAaKTUYECKOW CUTYaALIUH.

OCHOBHBIEC JIMHUM COJIEPXKAaHUS Kypca MaTeMaTHKH B 5—6 kiaccax — apudmerndeckas U reoMeTpruecKas,
KOTOpPBIC pa3BUBAIOTCS MapajlieNIbHO, KaX1asi B COOTBETCTBHH C COOCTBEHHOH JIOTMKOW, U OJJHAKO, HE HE3aBUCHUMO
OJIHA OT JPYTOil, a B TECHOM KOHTAaKTe M B3aUMOJEHCTBHU. Takke B Kypce MPOMCXOAUT 3HAKOMCTBO C JJIEMEHTaMHU
anreOpbl ¥ ONHMCATENEHON CTaTHCTHKH.

Uzyuenne apudmeTndeckoro Mareprala HaunHAETCSl CO CUCTEMAaTU3alli U Pa3BUTHUS 3HAHUHM O HATypallbHBIX
YUCIIAaX, IIOJIyYEHHbIX B HadaJbHOM mKose. [Ipy 3TOM COBEpIIEHCTBOBAHUE BBIYHUCIUTEIBHOW TEXHUKU U
(opMHpOBaHUE HOBBIX TEOPETHUECKUX 3HAHWH COYETAETCS C PAa3BUTHEM BBIYHCIUTENHFHON KYJIBTYPBI, B YACTHOCTH C
00y4YeHHEM MPOCTEHIIMM NpUEMaM MPUKHUIKU M OIICHKU Pe3yJIbTaTOB BhIYKMCICHUH. V3yueHne HaTypalbHBIX YMCEN
MpoJIoJbKaeTcst B 6 Kijacce 3HAKOMCTBOM € HAYaJIbHBIMH TOHSATHAMHU TEOPUH JAETUMOCTH.

Jpyroii KpyIHbIl OJIOK B COACpKaHUU apuPMETUISCKON JTUHUA — 3TO Apoou. Hauano uszyuenus
OOBIKHOBEHHBIX U JIECATHYHBIX JPOOEi OTHECEHO K 5 Kiaccy. DTO MEpBBIN 3Tall B OCBOCHUU JIPOOeid, Koraa
MPOUCXOJIUT 3HAKOMCTBO C OCHOBHBIMH HJICSIMU, MOHATHSIMHU TeMBIL. [IpH 3TOM paccMOTpeHHE OOBIKHOBEHHBIX IPOOeH
B TIOJITHOM 00BEME MPEAIECTBYET H3YUCHUIO IECATUYHBIX APOOCH, UTO 1eJIeCO00Pa3HO C TOUKH 3PCHUS JIOTHKH
W3JI0KCHUST YMCIIOBOW JIMHUH, KOTJA MpaBuia JACUCTBUH C JECATHYHBIMH JIPOOSMHU MOXKHO OOOCHOBATH YKe
M3BECTHBIMH aJITOPUTMAaMH BBITIOJHEHHS JEHCTBHIA ¢ OOBIKHOBEHHBIMU APOOSIMHU. 3HAKOMCTBO C I€CATHIHBIMA
JIPOOSIMH PaCcIIUPUT BO3MOXKHOCTHU JJIsSI MOHUMaHUsI O0YYarOIIMMUCS MTPHUKIIAIHOTO TPUMEHEHUS HOBOW 3alMCH MPH
M3YYEeHUU JIPYTUX MPEIMETOB U MPH MPAKTUIESCKOM HCIoNb3oBaHuU. K 6 Kitaccy oTHec€H BTOPOH 3Tall B M3YYCHUU
Jpo0eid, T/Ie POUCXOUT COBEPIIICHCTBOBAHNE HABBIKOB CPAaBHEHHSI U TIPe0Opa3oBaHms JpoOeii, 0CBOSHIE HOBBIX
BBIYHCIUTEIBHBIX AITOPUTMOB, OTTAYMBAHUE TEXHUKH BBHIYHUCICHHN, B TOM YHCIIE 3HAUYCHUH BBIPaXKCHHIA,
COJIEpIKaIIUX U OOBIKHOBEHHEIE, U JICCITHYHBIE IPOOU, YCTAHOBJICHHE CBSA3EH MEXITy HUMHU, PACCMOTPEHHE MPUEMOB
peleHus 3a1a4 Ha ipoou. B Hadane 6 kiracca MporCXOAUT 3HAKOMCTBO C MOHSATHEM TPOIICHTA.

OCOOEHHOCTBIO W3YUYEHHS MOJOXKUTENBHBIX M OTPHLATENBHBIX YHCEN SIBISIETCS TO, YTO OHHM TAKXKE MOTYT
paccMmaTrpuBaThCs B HECKOJIBKO 3TaroB. B 6 kimacce B Hawane u3ydeHUs TeMbl «[lonoxuTenpHble U OTpPHUIIATENbHbIE
yucna» Bbaensgerca noarema «lleabsle uucna», B pamMkax KOTOPOM 3HAKOMCTBO C OTPULATENbHBIMH YHUCIAMHU U
JEHUCTBUSMHU C ITOJIOKUTEIIBHBIMU U OTPULATENBHBIMU YUCIIAMH [TPOMCXOJUT HA OCHOBE COAEPIKATENBHOIO MOAXOAA.
OTO TO3BOJISET HA JOCTYIHOM YpPOBHE MO3HAKOMHUTH YYAIIMXCS MPAKTHYECKH CO BCEMH OCHOBHBIMH TOHSITHAMHU
TEMBI, B TOM YHUCIIE U C TIPAaBUIIAMH 3HAKOB MPH BIMOIHEHUH apu(QMeTHUECKHX JeHCTBINA. M3yueHue pannoHanbHbIX
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YICeN Ha OTOM He 3aKOHYHTCS, a OyJeT MPOAOIDKEHO B Kypce anreOpsl 7 Kilacca, YTO CTaHEeT CIETYIOIIUM MPOXO00M
BCEX NPUHIMIHUAIBHBIX BOIPOCOB, TEM CaMbIM pa3/elieHHEe TPYAHOCTEH oOierdaer BOCIPUATHE MaTepuana, a
pacmpeeneHre BO BpeMEHH CIIOCOOCTBYET POYHOCTH MPHUOOPETaeMbIX HABBIKOB.

[Ipu oOy4eHMHM peIIEHHIO TEKCTOBBIX 3aJad B 5—6 Kiraccax HCIONB3YIOTCS apupMETHUYeCKUE MPUEMBI
pemienns. TekcToBble 3agaud, pemiaeMble MNpU OTPaOOTKE BBIYMCIMTENBHBIX HABBIKOB B 5—6 Kiaccax,
paccMaTpUBaIOTCS 3aJadd CISAYIOIIMX BHIOB: 3aJadyd Ha J[BI)KCHHWE, HAa 4YacTH, Ha IOKYIKH, Ha paboTy u
MPOM3BOJUTEIBHOCTh, Ha MPOLCHTH, Ha OTHOIIEHHS W mpomnopuud. Kpome Toro, oOydvaromipecs 3HAKOMATCS C
npuéMaMu pelIeHus 3a1a4 nepedopoM BO3MOKHBIX BapUAHTOB, yuaTcsa padoTaTh ¢ HHpOpMaIuen, mpecTaBIeHHON B
(dhopme TabIHI UK JHATPaMM.

B paboueii mporpamme npeaycMOTPeHO (OPMUPOBAHHE MPOIEACBTHUYSCKUX aNreOpanvecKux MpeACTaBICHHIA.
bykBa kax CHMBOJ HEKOTOPOTrO YHCJIa B 3aBUCUMOCTH OT MAaT€MaTHYECKOIO0 KOHTEKCTa BBOJUTCS IMOCTEIEHHO.
BykBeHHass CHMBOJIMKA MIMPOKO HCIONB3YETCS IMPEXKIe BCETO U 3alFCH OOMIMX yTBEPXKIEHUH W TMPENJIOKEHHH,
(hopMyI1, B YaCTHOCTH IS BEIYUCIICHUS T€OMETPUIECKUX BEIMYHH, B KAYECTBE «3aMECTUTEIISD» YHCTIA.

B kypce «Martematuku» 5—6 KiIaccoB NpeICTaBleHAa HArJIAAHAs I'€OMETPHs, HAIpaBICHHAs Ha pa3BUTHE
00pa3HOro MBIIIJICHUS,, MPOCTPAHCTBEHHOTO BOOOPaKCHMSA, HM300pa3sUTENbHBIX YMEHHH. DTO BaKHBIA 3Tal B
W3yYCHUU TE€OMETPUHM, KOTOPBHIM OCYLIECTBISIETCS Ha HArIAJHO-NPAKTHUYECKOM YPOBHE, ONHMPAETCs Ha HAarysigHO-
o0pa3zHoe MbIIIIeHHE 00yJaromuxcs. bonpias poas OTBOAUTCS MPAKTHUECKON AESTEIBHOCTH, ONBITY, SKCIIEPUMEHTY,
MoenupoBanuio. O0y4aromuecs: 3HaKOMSITCSL ¢ TEOMETPHUECKUMH (PUIYpaMu Ha IUIOCKOCTH M B MIPOCTPAHCTBE, C UX
MPOCTEHIINMH KOH(GUTYypaursMy, ydaTcs n300pakaTh UX HAa HETMHOBAaHHOM U KJIETYaTOW Oymare, paccMaTpUBAIOT UX
mpocTeimre cBONCTBa. B mpomecce W3ydeHHWS HATJSIIHOM TEOMETPUW 3HAHWA, TONYYCHHBIE OOYYaIONIMMHCS B
HA4aIbHOM IIKOJIE, CHCTEMAaTH3UPYIOTCS U PACIIUPSAIOTCSL.

2. MecTo y4eOHOTr0 Kypca B y4eOHOM IJIaHe

CornacHo yueOHOMY IJIaHy B 5—6 Kilaccax U3y4aeTcsi MHTeTPUPOBaHHBIN TpeaMeT «MaTeMaTHKa», KOTOPhIH
BKJIIOYAET apu(pMETHUECKUI MaTepral U HarsIIHYI0 TEOMETPHIO, a TAKXKE MIPONEICBTUYECKUE CBEACHUS U3 aJIreOpBl,
3JIEMEHTHI JIOTHKH U Hadaja OMHMCaTeNbHON CTaTUCTUKH.

COFJ?CHO yueOHOMY TIJIaHy Ha U3ydeHHe yueOHOro Kypca «MarteMaTrukay OTBOUTCS:

B 5 KIlacce 5 y4eOHBIX 4acoB B Henento, Bcero 170 yaeOHbIX 4acoB;
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B 6 Kkitacce 5 yueOHBIX 4acoB B Hezenmo, Beero 170 y4eOHBIX JacoB.

3.Conepxanue yuyeOHoro kypca '""Maremaruka"



5 knacce

Hamypansubie yucia u Hyab
HarypanbHaoe uncino. Psg Hatypansabix uncen. Yucino 0. M300paxenne HaTypaabHBIX YUCET TOUKAMHU

Ha KOOPAMHATHOM (uuciioBoil) npsmoi. [lo3unnonHas cucrema cunciaeHus. Pumckas Hymepanuus Kaxk
IIPUMEP HEMO3ULIMOHHOM CUCTEMBI CUHcIeHUs. [lecaTuunasn cucrema cuncinenns. CpaBHEHUE HATYPaJIbHBIX
qucell, CPaBHEHHE HaTypalbHbIX uncell ¢ HyaéM. CriocoOsl cpaBHeHUs. OKpyTyIeHUE HaTypalbHbIX YHCEN.
CroxeHne HaTypaJbHBIX YHCEJl; CBOMCTBO HYJIS IPU CIIOKEHUH. BbiunTanue kak neiictsue, oOpaTHOE
CJIOKEHUIO.

YMHOKEHUE HATYPAIbHBIX YHCEIT;, CBOVCTBA HYJS U €AUHULIBI DU YMHOKEHUU. [[efeHne Kak IeiicTBre,
obpaTHOE YMHOKeHHI0. KOMIOHEHTHI JeiicTBUI, CBA3b Mex 1y HUMH. IIpoBepka pesyiabraTa apupMeTHUeCKOro
neiictust. [lepemectuTenbHOE U coueTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOXKEHHS U YMHOKECHHUS,
pacrpeaenuTeIbHOe CBOWCTBO (3aKOH) yMHOXKeHUs. Vcronp3oBanre OYKB AJi1 0003HAUYCHHSI HEM3BECTHOTO
KOMITOHEHTA 1 3alTUCH CBOWCTB apu(METHUECKUX JCHUCTBUH. JleuTeny u KpaTHBIE YKCIIa, pa3oKeHUE Ha
MHOXuTeNH. [IpocThie u cocTaBHble uncia. [Ipu3Haku neaumoctu Ha 2, 5, 10, 3, 9. Jlenenue
¢ octaTkoM. CTEeNeHb ¢ HaTypaJIbHBIM [10Ka3aTeleM. 3allUCh YUCIIAa B BUJE CYMMBI Pa3psiiHbIX CIaracMblX.

YucnoBoe BeIpaxkeHNe. BoruncieHne 3HaueHNI YUCI0BbIX BBIPAKEHUIN; TOPSAIOK BBIITOJIHEHUS
IEUCTBUI.

Hcnonp30BaHne IpU BEIYUCIICHUAX IEPEMECTUTEIBHOTO U COUETATENILHOTO CBOMCTB
(3aKOHOB) CJIOXKEHUS U YMHOKEHUS, paclpe/leIUTEIbHOTO CBOMCTBA YMHOKEHHUSL.

Upoou

[IpencraBienue o ApoOH Kak criocode 3anucu yacTu BennduHbl. OOBIKHOBEHHBIE ApoOu. [IpaBuibHbIC
U HellpaBWIbHBIE 1poOu. CMemanHas 1po0b; MpeACTaBIeHHE CMEIIaHHOM IpoOU B BUIE HENPAaBUIBHOM
IpoOu ¥ BBIICTICHUE TIETI0ON YacTH YHCIIa U3 HENPaBWIbHOM qpodu. M300paxkenue npodeid Toukamu Ha
qHCcI0BOH npsiMoii. OcHOBHOE cBOMcTBO podu. Cokparenue npobeii. Ilpusenenue 1pobu k HOBOMY
3HameHarenro. CpaBHeHue apooOeii. CioxeHne U BeluuTaHue Apo0eil. YMHOKEeHHE U elieHne Jpo0ei;
B3aUMHO-00paTHbIe ApoOu. Haxoxk/1eHre 4acT 1eI0ro U Leloro 1o ero yactu. Jlecarnynas 3anuch
npobeit. [IpencraBnenue necaTHUHOM ApodU B BUAEC OOBIKHOBEHHOM. M300paxkenne eCITHIHBIX
npobeil ToukaMM Ha YnciIoBOM npsiMoil. CpaBHEHHE NECATUYHBIX Ipo0eil. ApudmeTnueckue AelcTBUS C
JEeCATUYHBIMU Jpo0sMu. OKpyTiieHHe JeCITUYHBIX Apo0eit.

Pewenue mexkcmoswix 3a0ay

Pemienue TekcToBBIX 3a1au apupmMeTHIecKUM criocoboMm. Perenune nornueckux 3anad. Pemenue
3aJja4 IepebopoM BceX BO3ZMOKHBIX BapuaHTOB. Vcnonabp30BaHKE NPU pEIIEHUH 3a/1a4 TaOJIHIl U CXEM.
Pemenne 3ana4, copepxammx 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBL: CKOPOCTb, BPEMSI,
paccTosiHue; 1ieHa, KOJIMYeCTBO, CTOMMOCTh. ETMHUIBI M3MEpeHUs: Macchl, 00bEMa, IIEHbI;
pacCTOsIHUSA, BpEMEHU, CKOPOCTH.

CBs13p MEXly EAMHUIIAMH U3MEPEHUS KaK10M BEIMYMHBI. PellieHne OCHOBHBIX 3a/1a4 Ha
apoOu. IIpencraBnenue JaHHBIX B BUJIE Ta0JIUL, CTOJI0YATHIX AUArPAMM.

Haensonan ceomempus

Harnsgaelie npencraBienus o Gurypax Ha mjaocKOCTU: TOUYKA, IpsIMast, OTPE30K, JIyd, YToJl, JOMaHas,
MHOT'OYTOJIbHUK, OKPY’KHOCTb, KpyT. YT01. [IpsMOM, OCTpBIH, TYIIOW U pa3BEPHYTHIN YIJIBL. [[1MHA OTpesKa,
METPUYECKHE €UHUILIBI IIUHBL. /[11MHa JIOMaHOH, IEpUMETP MHOTOYTOJIbHUKA. VI3MEpeHne 1 MOoCTpOeHHE
YTJIOB C MMOMOIIIBIO TpaHcnopTupa. Harmsiiaele npeacTaBieHus o (urypax Ha IIOCKOCTH: MHOTOYTOJIBHUK;
MPSIMOYTOJIbHUK, KBaJpaT; TPEYroJIbHUK, O paBeHCTBE Guryp. M3obpaxenue Guryp, B TOM 4yucie Ha
kieryatoit Oymare. [TocTpoeHne kKoHGUrypanuii U3 4acTei mpsiMoil, OKPY’)KHOCTH Ha HEJTMHOBAaHHOM U
kietyaTort Oymare. Mcronp30BaHue CBOMCTB CTOPOH M YIJIOB NMPSMOYTOIBHUKA, KBaaparta. [Imomans
NPSIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB, B TOM 4HCie QUTYp,
n300paxEHHBIX HA KieTyaToi Oymare. Enununel namepenus miomaay. Harnsanele npeacTaBieHus o
MIPOCTPAHCTBEHHBIX (PUTypax: MPSMOYTOJIbHBINA apaljieNnenunes], Kyo, MHOrorpaHHuku. M3o0paxxenue
MPOCTEHIINX MHOTrOrpaHHUKOB. Pa3BépTku KyOa u napamienenunena. Coznanue Mojeneu
MHOT'OI'PaHHHUKOB (M3 Oymaru, mpoBOJIOKH, TUIACTUINHA U J1p.). O0BEM NPAMOYTOIBHOTO Mapauiesenumesaa,
KyOa. Equnuibl usmepenus oobéma.
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Hamypanvnole yucna
Apudmerndeckue JEHCTBHS ¢ MHOTO3HAYHBIMH  HATypalIbHBIMH  4HucCIaMH. YucioBbie

BBIPQ)KEHUS, NOPSNOK JEHCTBUH, HCHOJIb30BaHHME CKOOOK. Vcnosnbp3oBaHuWe IpU  BBIYMCICHUSX
[IEPEMECTUTENIBHOIO M COYETATEIIbHOIO CBOWCTB CIIOKEHHSI U YMHOXKEHMSI, PACIPEAEITUTEIILHOTO
CBOMcTBa yMHOKeHUsA. OKpYIJIeHUE HATYPaJIbHbIX YHCEI.

JlenuTenu 1 KpaTHble Ynciia; HauOOJbIINI OO JeInTeNlb U HaUMEHblIee 0011ee KpaTHoe.
JlenmuMoCTb CyMMBI ¥ IPOU3BEACHMS. [lelieHne ¢ OCTaTKOM.

Upobu

OObIKHOBEHHAs IPOOb, OCHOBHOE CBOICTBO IpoOH, coKpaleHue qpodeii. CpaBHEHHE U
ynopsiiounBanue apoOeil. Penenne 3a1a4 Ha HAXOXKA€HUE YAaCTH OT LIEJIOr0 U IIEJIOr0 MO €ro YacTH.
JpoGHoe uncio kak pe3ynbraT nesnenus. [IpencraBinenue qecaTnaHoi 1podu B BUie 0OBIKHOBEHHOM 1poOH
¥ BO3MOXXKHOCTb IIPEJICTaBICHNUS OOBIKHOBEHHOH pOOH B BUE JeCATUYHOM. JlecaTuunbie ApoOu 1
MeTpUUecKas cuctemMa Mep. ApupMeTuuecKkre JeHCTBUS U YUCIOBbIE BBIPAXKEHUS C OOBIKHOBEHHBIMH U
JECSITUYHBIMU JIPOOSMHU.

OtHoenue. JleneHue B JaHHOM OTHOIEHUH. Maciitad, nponopuus. [lpumenenue nponopuuii npu
pemeHnu 3aznad. [lonsarue npouenTa. BelunciieHne npoueHTa OT BEJIUYMHBI U BEJIMYUHBI 110 €€ MTPOLIEHTY.
BripaykeHue mpoLeHToB AecATUYHBIMU Ipo0siMu. Perienne 3a1au Ha NpoLEHThl. BeipaxkeHne OTHOIIEHUS
BEJIMYMH B IIPOLIEHTAaX.

Llonoxcumenvuble u ompuuameibHble Yucia

[TonoxxurenbHble U oTpULIaTENbHBIE uKciaa. Llenbie uncna. Moayns uncna, reoMmeTpuyecKas
MHTEpIIpeTalus Moy uncia. M3o0paxkeHne yncen Ha KOOPAUHATHOM MpsiMoi. UuCIIOBbIE TPOMEKYTKH.
CpaBnenue uncen. Apudmernaeckue IeiHCTBUS C MOTOKUTEIFHBIMU M OTPHIIATEIIEHBIMU YHCIIaAMHU.

[IpsiMoyTonbHAs cucTeMa KOOPAWHAT Ha TUIOCKOCTH. KoopuHaThl TOYKH HA TUIOCKOCTH, a0cIucca
u opaunara. [loctpoenue Touek U GUryp Ha KOOPAMHATHOH IIIOCKOCTH.

byxeennvie gviparicenusn

[Tpumenenne OyKB JIJIs 3aMTMCU MaTeMaTUYECKUX BBIpKEHUH U npeanokeHnii. CBoiicTBa
apudmeTrnyeckux neicTBUil. BykBeHHbBIE BRIpAXKEHHUS U YMCIIOBBIE MTOJICTAHOBKU. byKBEHHBIE paBEHCTBA,
HaXO0XJ/ICHHE HEU3BECTHOTO KOMITOHEHTa. DOpMyITbI; POPMYIIBI IEPUMETPA | IIOMIAIH
MpsIMOYTOJIbHMKA, KBaJpaTa, 00bEéMa napasuienenumnena u Kyoa.

Pewenue mexcmoegnix 3aday

Pemenne TekcTOBBIX 337249 apu(MEeTHIECKUM criocoOoM. Pemenune Tornyeckux 3aiad.
Pemenwe 3amad mepebopom BCeX BOZMOKHBIX BAPHAHTOB.

Pemenue 3a1au, copepkaimnx 3aBUCUMOCTH, CBSA3BIBAIONITNX BEJTUYHHBI: CKOPOCThH, BpeMs,
paccrosiHue; 1ieHa, KOJTMYECTBO, CTOMMOCTE; TIPOU3BOUTEIILHOCTD, BpeMsl, 00bEM pabOThl. EMUHUIIEI
M3MEpEHUS: MacChl, CTOMMOCTH; PACCTOSHUS, BpeMEHH, CKOPOCTU. CBSI3b MEXY TUHUIIAMHU
WU3MEpEHUS KaxkI0H BEITUYNHBIL.

Pemenue 3aa4, CBSI3aHHBIX C OTHOILIEHUEM, ITPOMIOPIIMOHAILHOCTHIO BEINYHH,

MPOIIEHTAaMH; PEIICHHE OCHOBHBIX 33J1a4 Ha APOOH U TIPOICHTEHI.
OreHka 1 PUKUJIKA, OKPYTICHHE Pe3yabTaTa.
CocraBienne OYKBEHHBIX BBIPAXKEHHUH 0 YCIOBHUIO 3a1a4n. [IpeicTaBieHre JaHHBIX C IIOMOIIIBIO
tabmui 1 quarpamMm. CToOuaTeie IHarpaMMbl: YTEHHE U MOCTpOeHUE. UTeHHUE KPYTrOBBIX AHarpPaMM.
Haznaouaa ceomempus
Harnsoasie npenacraBienus o purypax Ha MIIOCKOCTH: TOUKa, IPsIMasi, OTPE30K, JIyd, yroil, IOMaHas,
MHOTOYTOJBHUK, YETHIPEXYTOJIBHUK, TPEYTOIBbHUK, OKPYKHOCTh, KPYT. B3auMHOe pacmonoxeHune IByx
MPSIMBIX Ha MJIOCKOCTH, NMapauIeNbHbIE IPsIMbIe, IEPIIEHANKYISpHBIE psMble. 3Mepenue
pacCcTOSTHUIN: MEXTy ABYMS TOUKaMH, OT TOYKH JIO MPSMOM; JUTHHA MapIIpyTa Ha KBaJpaTHOU CETKeE.

V3MepeHne U MOCTPOEHHE YIIIOB € TIOMOIIBIO TPAHCIOPTUPA. BUIbI TPEYTOIBHUKOB: OCTPOYTOJIbHBIHT,
IPSIMOYTOJIbHBIN, TYTIOYTOJIBHBIH; paBHOOEIPEHHBIN, PABHOCTOPOHHUHN. UeThIPEXYTONBHUK, IPUMEPHI
9eTBIPEXYTOIBHUKOB. [IPSIMOYTOIBHIK, KBAIPAT: UCIIOJIb30BAHUE CBOMCTB CTOPOH, YTIIOB, THATOHAJICH.



N300pakeHne reoMeTpuuecKkux (pUryp Ha HEIMHOBAaHHON Oymare ¢ CIOJIb30BaHUEM LIUPKYJIs, TMHEHKH,
yrojipHUKa, Tpancnoptupa. [loctpoenus Ha kier4aroit Gymare.

Ilepumerp mHOroyrosisauka. Ilonsatue miomany GuUrypsl; eIMHULBI U3MEPEHUS TUTOIIAH.
[Tpubnnxénnoe nu3aMepenue miomagy Guryp, B ToM yuciie Ha KBaapaTHo# ceTke. [Ipubamkénnoe
MU3MEPEHUE JUIMHBI OKPYKHOCTH, IIJIOIIAIU KpyTa.

CummeTpusi: IeHTpajbHasA, OCeBas U 3epKallbHAsi CHMMETpuU. [locTpoeHne CHMMETPHUYHBIX (UTYD.

Harnsnuele npencraBieHMss O MPOCTPAHCTBEHHBIX (UIypax: NapajuleNenunes, KyO, Npusma,
UpaMyuza, KOHYC, IUIUHAD, mwap u chepa. M3o0paxxeHue npocTpaHcTBEHHbIX Guryp. Ilpumeps! pazBépTok
MHOTI'OIPaHHHMKOB, LWIMHApa U KoHyca. Co3laHue Mojeneil MpocTpaHCTBEHHbIX (uryp (u3 Oymary,
IIPOBOJIOKH, TUIACTHIIMHA U Ap.). [loHsATHE 00bEMa; equHMILbI U3MepeHUus 00béMa. OOBEM NPSAMOYTOIBHOTO
napajiesnenumnesa, Kyoa.

4. TlnaHupyemble mpeAMeTHbIE Pe3yJabTAThI 0CBOEHUA padoyeil MporpaMMbl
Kypca «MaremaTuka» 5 — 6 Kjacc

S Knace
OcBoenne yaeOHOro Kypca «Maremarrukay B 6 KJIacC OCHOBHOM IITKOJIBI JIOJKHO
o0ecrneunBaTh JOCTUKEHHE CIETYIOMIUX MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIbTATOB:
‘Iucya U BBIYMCJIEHUSA

IToHuMaTh ¥ MPaBUIBHO YIOTPEOISTH TEPMUHBL, CBSI3aHHBIE C HATYPAJIbHBIMH YHCIIAMH,
OOBIKHOBEHHBIMH U ACCATHYHBIMH JPOOSMHU.

v

CpaBHHBATH U yIIOPSIOYMBATh HATYPAIbHBIC YHCIIA, CPABHUBATH B IPOCTEHUIIINX CITydasix
OOBIKHOBEHHBIE APOOH, TECATUIHBIE IPOOH.

COOTHOCHUTP TOUKY Ha KOOPJIUHATHOM (YMCIOBOI) MPSMOIT C COOTBETCTBYIOIINM €M YUCIIOM U
n300paxaTh HaTypalbHbIC YHCIa TOYKAMU Ha KOOPJUHATHON (‘II/ICHOBOI\/'S IIPSIMOM.

BeINoaHATE apudMeTHYeCKUe ISHCTBYSI ¢ HATYPaJIbHBIMU YHUCIIAMHU, C OOBIKHOBCHHBIMHU
JIPOOSIMH B IMTPOCTEHUIINX CITydasix.
BrimonHsaTe IpoBepKy, MPUKUAKY PE3YIIbTaTa BEIYUCICHHN.

OKpyTJIATh HaTypajlbHbIE YHUCIIA.
Pem‘;ﬂne TEKCTOBBIX 337124

Pemiath TekcTOBBIC 3a1a4M APUPMETHUSCKUM CIIOCOOOM U € MTOMOIIBE) OPraHU30BaHHOTO
KOHEYHOTO0 1epedopa BCeX BO3MOKHBIX BApUAHTOB.

Pemrate 3aga4u, CoACpKalue 3aBUCUMOCTH, CBA3bIBAIONIUEC BEJIIMUYUHBI: CKOPOCTH, BPEMH,
pacCcTodHue; 1€Ha, KOJIN4€CTBO, CTOUMOCTD.

Hcnons3oBaTh KpPAaTKUEC 3aI1lMCHu, CXEMBI, TaGJII/II_[BI, 0003HAYCHUS 1IpU pCUICHUH 3a1a4.

<

ITonb30BaThCS OCHOBHBIMH €IMHHUIIAMU HU3MEPECHU: ICHBI, MaCChl; paCCTOSAHNA, BDEMCHHU, CKOPOCTH,
BbIpaXXaTb OAHU €IUHUIILI BEJIN- YUHBI YC€PE3 APYTUC.

I/I3BJ'I6K8.TB, AHAJIN3UPOBAThL, OUCHNUBATDH I/IH(I)OpMaI_II/IIO, MNpEACTAaBJICHHYIO B Ta6J'II/II_Ie, Ha
CTOI0YATOM AuarpaMme, MHTCpHIpPECTUPOBATh NMPCACTABJICHHBIC JaHHBIC, UCIIOJIB30BATh
JaHHBIC ITPpU PCUICHUU 3a1a4.

Har‘gﬂnnaﬂ reomerpus

ITonb30BaThCs TEOMETPUUECKUMY OHATUAMU: TOUKA, MIPsIMast, OTPE3OK, JIyY, YToJl,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KpPYT.

HpI/IBO,I[I/ITL MPUMCPBI 00BEKTOB OKpYXKaromero Mmupa, UMCroIInux (I)OpMy HN3YYCHHBIX
reoMEeTPUUYECKHUX (PUTYD.

Hcnonb30BaTh TEPMHUHOIIOTHIO, CBSI3aHHYIO C YIJIAMH: BEPIIMHA CTOPOHA; C

MHOT'OYT'OJIbHUKaMH: YTOJi, BCPIINHA, CTOPOHA, ANArOHaJIb; C OKPYKHOCTBIO: paInycC,
JTUaMeTp, TCHTP.

W3obpaxkaTh n3ydeHHbIe TeOMeTpUIEeCKHEe (PUTYphl HA HETMHOBAHHOW M KJIETYaToO Oymare ¢
MOMOIIIBIO IUPKYJIS U IMHEUKH.

Haxomuth MIuHBI OTPE3KOB HETIOCPEACTBEHHBIM U3MEPEHUEM C TTOMOIILI0 TUHEHKH, CTPOUTH
OTPE3KH 33JTaHHOM JJIUHBL, CTPOUTH OKPY>KHOCTH 33JJaHHOTO pajyca.
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Hcnonp30Bath cBOMCTBA CTOPOH U YIJIOB NIPAMOYTOJIbHUKA, KBaJApaTa AJid UX MMOCTPOCHUS,
BBIYHCJIICHHSA IIOINAAN U IIEPpUMETPA.

Bbraucenste nepumeTp 1 Iiiommaak KBaapara, IpAMOyroJibHUKa, GUTYp, COCTABIEHHBIX U3
NPSAMOYTOJILHUKOB, B TOM 4HCIe GUryp, N300paKEHHBIX Ha KJIETYaTOH Oymare.

ITonp30BaTHCST OCHOBHBIMH MCTPUUCCKUMHU CIUMHUIAMH U3MCPEHUA JJIMHEBI, TUIOIIAI
BbIpaXXaTb OAHU €AWHULIBI BEIMYUHBI YEPE3 APYyTHUc.

PacrioznaBath mapaiienenumei, Ky0, HCIIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIUHA, peOpPO IpaHb,
M3MEPEeHHS, HaXOIUTh N3MEPEHHS Mapajuiesenniesa, Kyoa.

Breruucnsats 006éM KY6a, napamlenenﬂnez[a 0 3aJaHHBIM U3MEPCHUAM, IMOJIL30BATHCA
CANHUIIAMU U3MEPCHUA 00BEMA.

Pemiats HecnoXHBIE 3a/1a4U HA HU3MEPCHUEC TCOMETPUICCKUX BCIINYUH B IPAKTUYICCKUX CUTYALIUIX.

OcBoenne y‘{C6HOFO Kypca «Marematuka» B 6 KJIacC OCHOBHOM IITKOJIbI JOJIZKHO
obOecreynBaTh JOCTHUIKCHUEC CICAYIOIUX MTPECIMETHBIX O6pa30BaTeJ'ILHLIX PE3YyJIbTATOB:

Yucia u gplyucienus

v

v

3HaTh ¥ IOHUMATh TEPMUHBI, CBA3aHHBIE C PA3TUYHBIMU BUJAMHU YMCEN M CIOCO0aMHU MX
3aIUCH, IEPEXOTUTD (€CIIM 3TO BO3MOXKHO) OT OJHOM (POpMBI 3aIIMCH YUCIIa K IPYTOH.

CpaBHI/IBaTI) " yIopsaao4uBaTh LEJIBIC YMCiia, OOBIKHOBEHHBIE U JCCATUYHBIC ILpO6I/I,
CpaBHHUBATh YMUCJIa OAHOI'O U pa3HbIX 3HAKOB.

BBIHOJ'IHHTB, COoYCTasA yCTHBIC U MUCbMCHHBLIC HpI/IéMBI, apI/I(I)MCTI/I‘IeCKI/Ie JIEHCTBUS
C HATYpaJIbHbIMU U L ECJIIBIMU YHUCJIIAMU, OOBIKHOBEHHBIMH U ACCATUYHBIMHA ,Z[pO6$IMI/I,
IMOJIOKHUTCIIbHBIMU U OTPULIATCIIbHBIMU YK CJIAMU.

Bp1aucnsaTh 3HaUCHUS YMCIIOBBIX Bpra)KeHHﬁ, BBIIIOJIHATE IIPUKUAKY U OLICHKY PC3yJIbTaTa
BBIYUCJICHNWH, BBIIIOJHATH HPGO6pa3OBaHHH YHUCJIOBLIX BbIPA)KCHHUHU HAa OCHOBC CBOUCTB
apI/I(l)MeTI/IquKI/IX JCHUCTBHU.

CoOTHOCHUTH TOYKY Ha KOOP,I[I/IHaTHOﬁ HpﬂMOﬁ C COOTBCTCTBYIOIIIUM el YHCIIOM U H306pa)KaTB quciaa
TOYKaMHU Ha KOOPAMHATHOU IIPAMOU, HAXOJUTHh MOAYJIb YUCJIa.
COOTHOCHUTE TOYKH B HpﬂMOyFOHbHOﬁ CHUCTEME KOOpAMHAT C KOOpAUHATaMU JTOU TOUKH.

OKpYTJIATH LEeNbIe YUca ¥ AeCATHIHBIE APOOH, HAXOIUTh TPUOIMKECHHUS YHCEL.

Yucnoevle u 62K6€HHble SbIPDAHCECHUA

v
v
v

v

[Torumats u yHOTpe6J’I5{TL TEPMUHBI, CBA3AHHBIC C 3AlIMChIO CTCIICHU YUCJIa, HAXOAUTh KBAaJIpaT U KYG
Hucia, BBIMUCIIATD 3HAYCHUA YHMCIIOBBIX BBIPpA’KCHUH, COACPKAIIUX CTCIICHU.

[Tonp30BaThCA MpU3HAKAMU JEITUMOCTH, PACKIIAAbIBATh HATYPAJIbHBIE YKCIIa HA IPOCThIE
MHOXXHUTCIIN.
ITonb30BaThCst MAaCIITAOOM, COCTaBIIATh IPOMOPIIMU U OTHOIICHHUS.

Hcnons30BaTh 6YKBBI JJIA 0003HAYCHHS YHCEIT IpU 3alIUCU MATCMATHYCCKUX BBIan(eHHﬁ,
COCTaBJIATH 6YKBGHHLIC BBIPpAXKCHUS U (I)OpMy.TIBI, HaXOAWUTb 3HAYCHU 6YKBCHHBIX
BBIPpAXKCHUH, OCYHICCTBIIAA HCO6XO,Z[I/IMLIC NoACTaHOBKHU U Hp606paBOBaHI/IH.

Haxonuts Hen3BeCTHBIM KOMIIOHEHT PaBeHCTBA.

Pewennue mexkcmogwvlx 3aoay
Leuighue IMEKCIMOEHIX 3G0a4

v

v

Pemrats MHOTOIIIATOBBIE TEKCTOBBIC 33724k apU(PMETHIECKAM CITOCOOOM.

Pemats 3anaun, cBsI3aHHBIE C OTHOLIEHUEM, IIPOIIOPLAOHAIBHOCTBIO BEJIMYMH, IIPOLIEHTAMMU; PEIIATh TPH
OCHOBHBIE 33/1a41 Ha IpOOU U IPOLICHTEHI.

Pemate 3amaun, comeprkaiine 3aBUCUMOCTH, CBA3BIBAIONITNE BETUIHHBI: CKOPOCTh, BpEMS,
paccTostHuE, IIeHa, KOJIMYECTBO, CTOUMOCTh; TPOU3BOIUTEIILHOCTD, BpeMs, 00BbEMa padoTHI,
UCIIONB3Ys apuPMETHISCKUE JEHCTBUSI, OIEHKY, TPUKUJIKY; TTOJIB30BATHCS €IMHUIIAMH
W3MEPEHHS COOTBETCTBYIOIINUX BEITUYMH.

CocTaBIATh 6yKBeHHI>I€ BBIPaXXCHUS 110 YCJIIOBUIO 3a1a4H.



v

v

W3Brekats nHMGOPMALINIO, IPEICTABICHHYIO B TAOIUIIAX, HA JIMHEHHOM, CTOIOYATON UITH
KpYroBOM JuarpamMmax, HHTEPIPETUPOBATH MPEICTABICHHBIC TaHHBIC, HCIIOJIb30BATh JaHHBIC
MIPH PEIICHUU 3a]1ad.

Ipencranars HHGOPMALIUIO C TOMOIIBIO TAOJIHIL, TMHEHHON U CTONOYATO AUarpaMM.

Hazngaonan ceomempusn

\

[TpuBoaUTH MpUMEpHl 00BEKTOB OKPYKAIOLIET0 MUPA, UMEIOIINX (OPMY U3yUYECHHBIX
TE€OMETPUYECKUX IIOCKUX U MPOCTPAHCTBEHHBIX (PUTYpP, IPUMEPHI PABHBIX U CHMMETPUYHBIX

buryp.

H300paxkaTh ¢ TOMOIIBIO IUPKYJIS, TMHEHKH, TPAHCIIOPTHPA Ha HEJTMHOBAHHOM U KJIETYaTOM
Oymare M3y4eHHbIC IUIOCKUE T€OMETPUIECKHE (DUTYPHI U KOH(PHUTYpaIUY, CHMMETPUYHBIC
burypsl.

ITonb30BaThCs TEOMETPUICCKUMH OHATHIMH: PABEHCTBO (DUTYpP, CHMMETPHS; UCIIOJIb30BaTh

TEPMHHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUEH: OCh CHMMETPHUH, IICHTP CHMMETPHUH.

Haxoauts BENMYHUHBI yTII0B U3MEPEHUEM € ITIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YIJIbI 38JaHHON
BEIIMYMHBI, [10JIb30BATLCS NP PEIICHUH 33124 I'PaJlyCHOW MEPOM YIJIOB; paclo3HaBaTh Ha
YepTekax OCTPBIN, NPSIMON, Pa3BEPHYTHIM U TYIION YIJIBL.

Brruncisars JJINHY HOMaHOﬁ, NEpUMETP MHOT'OYT'OJIbHUKA, I10JIB30BATHCA CAUHUIIAMUA
HN3MCPCHUA JJIMHBI, BRIPAXKATh OAHU €AWMHUILBI USMEPCHUA NJIMHBI UYCPE3 APYTHC.

Haxonuts, ncone3yst 4epTEKHbIC HHCTPYMEHTBI, PACCTOSIHUSA: MEKAY IBYMS TOUKaMH, OT TOUKH
JI0 IPSIMOH, JUTMHY IIyTH Ha KBaJIpaTHOMN CETKeE.

BoraucnsaTs mnomaas GUryp, COCTaBICHHBIX U3 IPSIMOYTOJIbHUKOB, UCTIOJIH30BaTh pa3OueHue
Ha MPSAMOYTOJILHUKH, HA paBHbIE (PUTYpBI, JOCTpaBaHUE JI0 MPSIMOYTOJIbHUKA; OJIB30BATHCS
OCHOBHBIMH €IMHUIIAMH U3MEPEHUS TIJIOIIA N, BEIPAKATh OHU CAMHHIIBI H3MEPCHUS
IUIOIA/I Yepes3 ApyTue.

Pacmio3naBath Ha MOJCIAX U I/I306pa)KCHI/I$1X nupamMuay, qu{yc, NWJINHAP, UCII0JIB30BAaTh
TEPMHHOJIOTHIO: BEpLIMHA, peOpo, rpaHb, OCHOBaHHE, Pa3BEPTKA.

V306paxkaThb Ha KJICTYATOH Oymare HpsIMOYTOJILHBII HapalIesIeTTUIe .

Brrancnsats 00bEM NMPSAMOYTOILHOTO MapajlieNenumnena, Kyoa, mojib30BaThCsl OCHOBHBIMU €IMHUIIAMA
H3MepeHus 00bEMa; BhIpaXkaTh OJHH EMHUIIBI U3MEPEHUs 00bEMa uepe3 Ipyrue.

Pemiats HecmoxXHbBIC 3a/lavv Ha HAXOKACHUEC TCOMETPUUCCKUX BCIINYUH B IPAKTUYCCKUX CUTYaAlIUIX.



TEMATHUYECKOE INTAHMPOBAHUME YUEBHOI'O KYPCA (I10 T'OAM OBYYEHU)

5 kmacc

Ha3spanmue pa3ngena
(TeMBI) Kypca (4ucJI0

4acoB)

OcHoBHOe coep:kaHue

OcHoOBHbIE BHUbI 1€ATCIBHOCTH

odyuarwuuxcs

20P

HarypanbHble ynciaa.

JeiicTBus ¢
HATYPAJbLHBIMHA
qucJaamMu

(43 9)

Jecsatnunas cuctema
cuucieHus. Ps
HaTypaJbHbIX YHCEIL.
HarypanbHblii psi.
Uucno 0. HatypanbHbie
4ycla Ha
KOOPJMHATHOH NPSMOM.
CpaBHeHMe, OKpYyTIEHHE
HaTypaJIbHBIX YHCE.

Apudmernueckne
JIEHICTBHS C

Yurarth, 3alIMCHIBATD,
CPaBHUBATh HAaTypaJIbHbIE YHCTIA;
npeaaaraTh U 00CyKaAaTh
€NOCcO0BI YITOPAOUNBAHUS YHCET.
HN300paxkaTh KOOPAUHATHYIO
MPSIMYIO, 0TMEYaTh YHCIIA
TOYKAMU Ha KOOPJIMHATHOU
MpsIMOM, HAXOAUTH KOOPANHATEI
TOYKH.

HccaenoBathb cBOMCTBA
HaTypaibHOro psina, yncen 0 u 1
IIPH CII0KEHNUU ¥ YMHOKESHHUU.

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

https://resh.edu.ru/
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HaTypaJbHBIMU
ypcinamu. CBoicTBa
HYJIS TIPY CIIOKEHUU U
YMHO>KEHHH, CBOMCTBA
€MHHUIIBI TIPU
YMHOXEHHH.
IIepemecTuTensHoe U
coueTaTeaIbHOE CBOMCTBA
CJIOXKCHUSA H
YMHOXEHUS,
pacrpenenuTenbHoe
CBOMCTBO YMHOKEHHUSI.

Henurenu u KpaTHbIE
YHCIia, pa3okKeHne Yrucia
Ha MHOXUTENU. Jlenenue ¢
ocraTtkoM. [IpocTelie n
COCTaBHBIE YHCIIA.
[Ipu3Haku neTMMOCTH Ha 2,
5, 10, 3, 9.

CreneHp ¢ HaTypaJIbHBIM
[I0Ka3aTeseM.

HNcnonb3oBaTh NPaBUiIo
OKpPYTIJIEHUS HATypabHbBIX YHCE.
BoinogausaTs apudmerudeckue
AeficTBMSA C HaTypaJbHBIMU
YHCIaMH, BBIYUCISATH 3HAYCHUS
YHCJIOBBIX BBIPAXEHUH €O CKOOKaMu
n 0e3 cKoOOK. 3anucbIBaTh
MIPOM3BE/ICHHUE B BUJIE CTEIICHH,
YHUTATh CTENEHH,

HCII0JIb30BATh TEPMHHOJIOT IO
(ocHOBaHMe, TOKA3aTeNb),
BBIYMCJISITh 3HAYEHUS CTETICHEH.
BbINOIHATH NPUKUIKY U OLIEHKY
3HAYEHUH YUCIIOBBIX BBIPAKECHUI,
npeajaratb U NPUMeHATh
NMPUEMBI IPOBEPKH BHIYUCICHUM.

Hcnonb3oBaTh NPH BHIYUCIEHUAX
MEPEMECTUTENILHOE

U COUYETaTEIbHOE CBOMCTBA
CJIOKEHHS 1 YMHOKEHUS,
pacnpeneauTeNbHOE CBONCTBO
YMHOKeHUs; GOopMyTHPOBATDH U




YucnoBble BhIpaXXEHUS;
MOPSIIOK JCHCTBUH.
Pemienne TeKCTOBBIX 3a1a4
Ha Bce apupMETHICCKIE
JICHUCTBHS, HA IBHKCHUC U
MOKYIIKH

NMPUMEHSITh MPaBujIa
MpeoOpa30BaHUs YUCIIOBBIX
BBIPKCHUI HA OCHOBE CBOMCTB
apu(PpMETHYECKUX JICUCTBUH.
HccnenoBarh uncioBbie
3aKOHOMEPHOCTH, BHIIBUTATH U
000CHOBBIBATH TMIIOTE3bI,
¢opmyaupoBaTs 00001IEHUS U
BBIBO/IbI TI0 PE3YJIbTaTaM
MIPOBEEHHOTO HCCIIeI0BAHMS.
@®opMyJIMPOBATH ONpeIeaeHus
JIETTUTEIIS U KPAaTHOTO, HA3bIBATh
JIETTUTENIA U KPATHBIC YUCIIA;
pacmno3HaBaTh MPOCTHIC U
COCTaBHBIE YHUCIIA;
(¢hopMmyaupoBaTH U IpUMe- SAITh
MPU3HAKH JIeTuMOocTH Ha 2, 3, 5, 9,
10; npuMeHATH aJArOPUTM
Pa3IoKEeHUsI Yncia Ha MPOCThIE
MHOKHUTEIIN; HAXOAUTh OCTaTKH OT
JIETICHUS U HETIOJIHOE YacTHOE.
Pacno3HaBaTh UCTUHHEIE U JIOKHBIC
BBICKA3bIBAHUS O




HaTypaJbHBIX YHCIIAX,
NMPUBOJAUTH NPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH
BbICKA3BIBAHMS U OTPUIIAHUS
BBICKa3bIBAHUM O CBOMCTBAX
HaTypaJbHbIX YHCEJL.
KouncrpyupoBars MaTeMaTHueckue
MPeI0KeHHUs] C TIOMOILBIO CBSI30K
KA, CHIHA», «ECNH..., TO... M.
PemaTh TeKCTOBBIC 3a7aUH
apuQMETUIECKIM CITIOCOO0M,
HCI0JIL30BATH 3aBHCHUMOCTH
MEX/1y BeIMYMHAMHU (CKOPOCTH,
BpEeMsI, PACCTOSIHUE; 1ICHA,
KOJIMYECTBO, CTOUMOCTE U JIp.):
aHATU3UPOBATH U OCMBICJIMBATH
TEKCT 3aJ1a4H,
nepedopmyIupoBaTH YCIOBUE,
HM3BJIEKATh HEOOXOIUMbIC JAHHEIC,
YCTAHABJIUBATH 3aBUCUMOCTH
MEXy BeTMUYMHAMU, CTPOUTH
JIOTUYECKYIO LIETIOUKY
pacCyXkJEHHUM.




MoaesmpoBaTh X0 pEIICHUS
3a/1a4u C IOMOIIbIO PUCYHKA,
CXEMBI, TAOJTHUIIBI.

IIpuBoaAUTH, pa30MpaTh,
OLIEHUBATh PA3JIMYHbIC PEUICHUS,
3aMMCH PEUIEHUN TEKCTOBBIX
3aj/ad.

Kputnuecku onennBarthb
MIOJIYYCHHBIN pe3ybTaT,
OCYIIECTBJIATH CAMOKOHTPOJIb,
MPOBEPsIst OTBET HA COOTBETCTBUE
YCIIOBHIO, HAXOAUTH OITHOKH.
Pemartsp 3a1a4n ¢ TOMOIIBIO
riepebopa BceX BO3MOXKHBIX
BapUAHTOB.

3HAKOMUTBCS ¢ HCTOpHEit
pa3BuTHS apUPMETUKN

Harasignas reomerpus.

Jlunum Ha miockoctu (12

)

Touka, npsimasi,
OTPE30K, Jy4. JIomaHasl.
Wsmepenue qiuHbI
OTpE3Ka, METPUUYECKUE

PacmoznaBaThb Ha yepTexax,
PHUCYHKAaX, ONMCHIBATh,
HCIIOJIB3Ys] TEPMHUHOJIOTHIO, U
H300pakaTh C IOMOIIbIO

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

https://resh.edu.ru/
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€MHULIBI U3MEPEHUS
uinHBL. OKPYKHOCTb U
KpYT.

IIpakTrueckast pabora
«ITocTpoenue y3opa u3
OKPY>KHOCTEN».

VYrou. Ipsmoi,
OCTpBIH, TYNOU U
Pa3BEPHYTHINA YTJIbL.
W3mepenue yrios.

[IpakTnueckas padora
«TocTpoenue yrios

4epTEKHBIX UHCTPYMEHTOB:

TOUKY, IPSIMYIO0, OTPE30K, JIyY,

YTOJ1, JIOMaHyI0, OKpY>KHOCTb.
PacnosnaBarts, NPpUBOANTH
NnpHuMepbl 00bEKTOB PEATLHOTO
MHpAa, UMEIOIIUX (HOPMY H3YUIECHHBIX
¢uryp, oueHuBaTh UX JIUHEHHbIC
pasmepsbl. UcnoJib30BaTh JIMHEHKY U
TPAHCHOPTUP KAaK HHCTPYMEHTBI TSI
MOCTPOEHUS U U3MEPEHUS: U3MEPATH
JUIMHY OTpe3Ka, BEJIMUNHY yTJIa;
CTPOMTH OTPE30K 3aJaHHOM JJTUHBI,
YroJl, 3a/IaHHOM BEJIUYUHBI;
OTKJIAABIBATH IIUPKYJIEM Pa HbIE
OTPE3KH, CTPOMTH OKPY>KHOCTh
3anaHHoro paauyca. M3o0paxarb
KOH(HTYpaIlMi TeOMETPUUECKUX
(buryp u3 oTpe3KoB, OKpYKHOCTEH,
UX YacTel Ha HETMHOBAHHOW U
KJIeT4aToi Oymare; nmpeajaraTthb,
ONUCHLIBATH




H 00CYy:KIaTh CIOCOObI,
AJITOPUTMBbI TIOCTPOEHHUSL.
Pacno3naBath M u300paxkaTh Ha
HEJIMHOBAaHHOW U KJIETYATON
Oymare TpsIMOH, OCTPBIi, TYTIOMH,
Pa3BEPHYTHIN YTJIbI;

CPaBHUBATH YTJIbL.

BbruucasiTh JUIMHBI OTPE3KOB,
JJOMAaHBIX.

I[MonumaTts 1 HCNOJIBL30BATH MPHU
pelIeHnN 32124 3aBHCHMOCTH
MEXK/1y eAMHULAMHA METPUYECKOM
CUCTEMBI Mep; 3HAKOMHTbCSI C
HEMETPHUYECKUMH CHCTEMaMHu
Mep; BBIPaKaTh JUIMHY B
Pa3IMYHBIX SIMHUIAX U3MEPEHHS.
HccaenoBatsb Gurypsl u
KOH(HTYpaIIUK, UCTIONB3YSI
IU(POBBIE pecypehl

OObIKHOBEHHBIE IPOOH

HpoOs. [IpaBuiibHble 1

MopaeaupoBaTh B rpadMuecKox,




48 u

HeTIpaBUILHBIC TPOOH.
OCHOBHOE CBOMCTBO
npobu. CpaBHeHne
JIPOOEH.

CrnoxeHne U BLIYUTaHNUE
O0OBIKHOBEHHBIX JPOOEH.
CwMermmannast 1po0b.
VYMHOKEHUE U ACICHUC
O0OBIKHOBEHHBIX JIPO0OEii;
B3aMMHO-00paTHBIC
Jpoowu.

Perrenne TeKCTOBBIX
3aJ1a4, COJICPIKAIINX
npo6u. OCHOBHBIE
3aJla4yM Ha JIPoOH.
[Ipumenenune OyKB st
3aIucU
MaTEeMaTHYECKUX
BBIPKCHUI U
NpeII0KEHUI

peaMeTHOU (hopMe, ¢ TTOMOIITEIO
KOMITBIOTEpa TIOHSITHS ¥ CBOMCTRBA,
CBsI3aHHBIC C OOBIKHOBEHHOH
JpoObi0. UHTATH M 3aNINCHIBATH,
CpPaBHUBATh OOBIKHOBEHHBIE IPOOH,
npeiaraTh, 000CHOBBIBATH H
00CyKIaTh c1oco Obl
YIOPSI0YUBaHUS JPOOEH.

N3006paxaTh OOBIKHOBEHHBIC
JIpoOu TOUYKaMHU Ha KOOPAMHATHOM
IPsIMOiL; UCIOJIB30BATh
KOOPJIMHATHYIO IPAMYIO JJIS
CpaBHEHMS APOOEH.

DopMyJIHPOBATH, 3AMUCHIBATH €
NMOMOIIbI OYKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOU JIpo0H;
HCI0JIb30BAaTh OCHOBHOE CBOWCTBO
JIpO0H [Tt COKpaIlieHHs Jpo0e U
MIPUBEJICHUS IPOOH K HOBOMY
3HAMEHATETIO.




IIpeacraBiasiTh CMELIAHHYIO
JIpoOb B BHJIC HENPABUILHON H
BBIIETIATH LIETYIO YacTh YKcCia U3
HEMPaBWILHOU ApOOH.
Boinosnnsite apudmerunyeckue
aeiicTBUs ¢ OOBIKHOBEHHBIMHU
IpoOsMU; IPUMEHSITh CBOICTBA
apupMeTHIeCKUX ACUCTBUHN NS
palOHAIN3AHN BEIYUCIICHUI.
BbINOJIHATE NPUKUAKY H
OLICHKY PEe3yJbTaTa BEIYMCICHUI;
npeaiaraTb U NPUMeHATh
NPUEMBI IPOBEPKHU BbIUKMCIICHUN.
IIpoBoauTh Nccae10BaHUSA
CBOWCTB Jipo0ei, onupasch Ha
YHICIIOBBIE IKCTIEPUMEHTHI (B TOM
YHCIie C TOMOIIBIO

KOMITBIOTEPA).

Pacno3naBaTh UCTHHHBIE U
JIO’)KHBIE BBICKa3bIBAHUS O
JIpo0siX, HPUBOJAUTH MPUMePHI U
KOHTPIIPUMEpPHI, CTPOUThH
BBICKa3bIBAHUS U OTPHUIIAHUS




BBICKa3bIBAHUI.

PemaTh TEeKCTOBBIC 3a7a4H,
cojep KaIre IpoOHbIC TaHHBIC,
¥ 3a7a4d Ha HAXOXKJICHUE YacTH
LIEJTOTO M IIEJIOTO IO €ro YacTH;
BBISIBJISITH UX CXOJACTBA H
pa3anyus.

MopaeupoBaTh X0 peIIeHUs
3aJla4M C TIOMOIIBIO0 PUCYHKA,
CXEMBI, TAOJIHIIEI.

I[puBoauTh, pazouparnb,
OIEHUBATH PA3JINYHbBIC PEIICHNUS,
3allMCH PEUIEHUN TEKCTOBBIX
3a7ad4.

Kputnuecku oneHUBaTh
MOJTyYeHHBIN pe3ybTar,
OCYIIECTBIISITH CAMOKOHTPOJIb,
MPOBEPsisl OTBET HA

COOTBETCTBHE yCIIOBHIO,
HAXOJAHUTh OLINOKH.

3HAKOMHUTHCS € HCTOPHUeEH
pasBUTHS apUPMETUKU




Harasanas reomerpusi. My
Muoroyroabanku (10 u) Yg

OrOYTOJIbHUKH.
THIPEXYTOIBHHUK,
PSMOYTOJIbHUK,
KBajpart.

[IpakTndeckas padora
«IToctpoenue
MPSIMOYTOJIBHUKA C
3aJJaHHBIMU CTOPOHAMHU
Ha HEJIMHOBAHHOMN
Oymarey.

TpeyrospHuK.

ITnowmane u nepumerp
MPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYTOJIEHUKOB,
€AMHULBI U3MEPEHUS
momanu. [lepumerp
MHOTOYTOJIbHUKA

OnuceIBaTh, HCNOIb3YH
TePMHHOJIOTHIO, H300PaKATh C
MTOMOIIIBIO YEPTEKHBIX
HHCTPYMEHTOB U OT PYKH,
MOJENIUpPOBaTh U3 Oymaru
MHOT'OYTOJIbHUKH.

[puBoauTHL NpUMeEpHI 00HEKTOB

pEeaTbHOTO MHPa, UMEIOTITHX
(hopMy MHOTOYTOJIbHHKA,
MPSIMOYTOJILHUKA, KBAApaTa,
TPEYroJibHHUKA, OLIEHUBATH HX
JTUHEHHbIE pa3MephI.
BoruucasTb: nepumerp
TpEeyTroJIbHHKA,
MPSMOYTOJIbHUKA,
MHOTOYTOJIBHHKA; TIOIA/h
NPSMOYTOJILHUKA, KBaJpaTa.
H300paxkaTs 0OCTPOYTrONbHEIE,
MPSMOYTOJILHBIE H
TYMOYTOJIbHBIE TPEYTOJIbHUKH.
CTpouTh Ha HETMHOBAHHON U




KJIeTYaToM Oymare KBaapar u
MPSIMOYTOJILHUK C 331aHHBIMU
JuInHaMu cTopoH. MccnenoBath
CBOIICTBA MPSIMOYTOJIbHUKA,
KBaJpara IyTEM dKCIIEPUMEHTA,
HaOIIOICHSI, U3MEPECHHUS,
MOJIETTMPOBAHMS;, CPaBHUBATh
CBOICTBa KBaJpara u
MPSIMOYTOJILHUKA.

KoncTpyupoBath MaTeMaTu4iecKkue
MPe/JI0KeHUsI C TIOMOIIBIO CBS30K
«HEKOTOPBII», «IH000i».
Pacno3HaBaTh UCTUHHEBIC U
JIO)KHBIE€ BHICKA3BIBAHMS O
MHOTOYTOJIbHUKAX, IPUBOAUTH
NMPUMePbl ¥ KOHTPIIPUMEPEI.
HccnenoBaTh 3aBHCHMOCTD
IJIOLAIU KBaJIpaTa OT AJIU-bl €ro
CTOPOHBI.

Hcnoan3oBaTh CBOMCTBA
KBaJpaTHON CETKHU AJis
OCTpOeHus Guryp; pa3ouBaTh




MIPSIMOYTOJIEHUK Ha KBaJPaTHI,
TPEYTOJIbHHUKH; COCTABIATH
(uTypHI U3 KBAAPATOB U
MPSIMOYTOJILHUKOB M HAXOUTh
WX IIOIIA/b, pa30UBaTh

(uTypHI Ha IPSIMOYTOJIEHUKA U
KBaJIpaThl ¥ HAXOJHUTh UX
TUIOMIATb.

BripakaTh BeIUUHHY IJIOMIAIN B
Pa3IMYHBIX eIUHUIAX U3MEPEHUS
METPUYECKOU CUCTEMBI MED,
MOHUMATh U UCTOJIb30BATH
3aBHCHMOCTH MEX]TY
METPUYECKUMH STUHHUIIAMHA
M3MEpEeHHUs TUIOIIATH.

3HAKOMHUTBLCS ¢ IPUMEPAMHU
TMPUMEHEHUsI TUIOIIAU 1
MepUMETpPa B MPAKTHYECKUX
cutyanusx. Pemarp 3agaum u3
peaIbHOM KU3HU, MPeIaraTtb U
00CyKIaTh pa3jinyHbIe
CIOCO0bI PEIICHUS 33,124




JlecsiTHUHBIE
poou (38 4)

JlecsaTraHas 3anuch qpooOei.
CpaBHEHHE TECATUIHBIX
TIPOOCH.

JIefiCTBUS C IECATHIHBIMU
npobsimu. OKpyrieHne
NECATHUYHBIX JIPOOEH.

Pemenne TeKCTOBBIX 3a/1a4,
cojepxxamux 1podu. OCHOBHBIE
3aJa4M Ha Ipoou

IpeacTaBasiTh ACCATHYHYIO IpOOb
B BHJIC OOBIKHOBEHHOH, YUTATH U
3aNMCbIBATH, CPABHUBATH
JIECSTHYHBIC JIPOOH,

npeiaraTb, 000CHOBbIBATH
00CyKIaTh CIOCOOBI
YIOPSAOYNBAHUS JECATUUHBIX
JIPOOCii.

H300pakaTs gecaTHUHBIE IpOOH
TOYKAMU Ha KOOPAMHATHON NPSAMOMH.

BhIAABASTE CXOACTBA M Pa3IHYUs
MpaBMJI apu(PMETHIECKHUX JTEHCTBUI C
HaTypaJIbHBIMU YUCIAMU U
JECATUIHBIMU JIPOOSIMU, OOBSICHSATH
UX.

Boinoausares apudpmMeTrnyeckue




JEHCTBUSI C IECATUYHBIMU

IpoOsSIMU; BHIMOJIHATH NPUKHAKY
11 OLIEHKY pe3yJibTaTa

BBIYMCIICHUM.

IIpuMeHsATH cBOMiCTBA
apuMeTHnIecKux AeUCTBUH s
palMOHATIM3AaLNHU BBIYHCIICHUH.
IIpuMeHsSITL NPABUJIO OKPYTJIEHHS
JEeCATHYHBIX 1pooOeii. [IpoBoauTh
uccseJ0BAaHUsl CBOMCTB AECATHUHBIX
Ipo0eif, orrpasich Ha YUCIIOBhIE
9KCHEPUMEHTHI (B TOM YHUCIIE C
MTOMOIIBI0 KOMITBIOTEPA),
BBIIBUTaTh THINOTE3bI 1
[IPUBOJIUTH X OOOCHOBAHUSL.
Pacno3HaBaTh NCTHHHBIE U JIOKHBIE
BBICKa3bIBaHHS O APOOSIX,
NMPUBOAUTH NMPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH
BbICKa3bIBAHUS 1 OTPHUIIAHUS
BBICKA3bIBAaHUI.

Pemath TekcTOBBIE 33724,
cojiepKaIue JpoOHbIC JTaHHbBIC, ’




Ha HaXOKJEHHE YacTH 1IeJI0T0 U
[1EJI0TO TI0 €T0 YacTH; BHISIBJISTH
KX CXO/ACTBA M Pa3INYHusl.
MoaeaMpoBaTh X0/ pelIeHUs
3a]1a4M ¢ TIOMOIIBIO PUCYHKA,
cxembl, Tabmurpl. [IpuBOaAMTS,
pa3ouparb, OLIEHUBATH
pa3JInYHbIE PELICHUs, 3alIUCU
[pEILIEHUI TEKCT BBIX 3a]1ad.
OnepupoBaTh JPOOHBIMH
UrCJIaMU B pCaJIbHBIX ) KU3HCHHBIX
CUTyalUAX.

Kputnyecku oueHuBaTh
[10JIy4ECHHBII pPE3YJIbTaT,
OCYIIECTBIISATH CAMOKOHTPOJIb,
[IPOBEPAA OTBET HA COOTBETCTBUEC
YCIIOBHIO, HAXOUTH OITHOKH.
3HAKOMHTBHCA ¢ HCTOPHUEH
pa3BUTHS apU(PMETUKU

Harasanas
reomerpus. Tena n

¢urypsni B

MHOrOrpaHHHKH.
300paxkenne
MHOTOTPaHHUKOB. Mojienn

Pacno3HaBaTh HA yepTexKax ,
PUCYHKAX, B OKPYKaloleM MHUpe
[PSAMOYIOJIBHBIN ITAPAJIICIICIIUIIE,

Ky6, MHOT'OI'PaHHUKH, OIMMACHIBATD,




npocTpanctse (9 4) |

OCTPAHCTBCHHBLIX TECJI.

IIpssMOyroJIbHBII
napaJuieNIenuIe]], Kyo.
PazBépTku kyba u
napauiesenunesa.

[IpakTryeckas padbota
«Pa3BépTka Kybay.

O0BéM KyO0a,
MPSIMOYTOJILHOTO
napasuieenunesia

HCI0JIb3Ys] TEPMHHOJIOTHIO,
OLICHHBAThb JINHEHHBIE pa3MepHl.
IIpuBoauTHL NpUMEPBLI 00BEKTOB
pearbHOro MUpa, IMEIOMIKX (HopMy
MHOT'OI'PaHHUKA, IPSIMOYTOJIBHOTO

napajienenumnesna , Kkyoa.
H300paxkaTh KyO Ha KIeTUATON
Oymare.

HccaenoBarts cBoiicTBa Ky0a,
IIPSAMOYTOJIBHOIO
napaiesNenume/a,
MHOT'OT'PaHHUKOB, UCIIOJIL3Ys
MO/IEIH.

Pacno3naBaTh U M300pakaTh
pa3BEpTKU Kyda u
napaenenumnena. MoaeaupoBaTs
Ky0 ¥ napajuiesienuiiea u3 OyMmaru u
MPOYMX MATEPUAIIOB, 0OBSICHATH
cnocod moxenupoBanus. Haxonurs
WU3MEPEHUS, BBIYUCISATH IUI0IIA/Ib
[MOBEPXHOCTH; 00BEM KyO0a,




MIPSIMOYTOJIEHOTO
napasJiesieuIea; uccaeJoBaTh
3aBHCHUMOCTH 00bEéMa Ky0Oa OT
IUINHBI €T0 pedpa, BbIABUTATh U
000CHOBBIBATH I'UIIOTE3Y.
HabJro1aTh 1 IPOBOAUTH
AHAJIOTMHA MCXKIY MOHATUAMN
I0IIAAN U 00bEMa, IepuMeTpa u
[UIOIIAAN IOBEPXHOCTH.
Pacno3HaBaTh HUCTUHHBIE U
JIOJKHBIC BBICKA3bIBAHUS O
MHOTOTPaHHUKAX, MPUBOAUTH
NpUMepbI 1 KOHTPIPUMEPHI,
CTPOMTDH BbICKA3BIBAHMS U
OTPHLIAHUSI BBICKA3bIBAaHUH.

Pemars 3aga4un 13 peajibHOM
SKU3HU




IloBTOpEHUE U
00001enne (10 4v)

[ToBTOpEHHME OCHOBHBIX
[OHSITUN U METOJIOB Kypca 5
K1acca, 0000IeHre 3HAHUN

BbruncasaTh 3HaYCHUS
BBEIPAKEHHI, COepKaINIX
HaTypaJIbHbIE YKCIa,
0OBIKHOBEHHBIE U ACCATHYHbIC
TpOOW, BHITIOTHATH
MpeoOpa30BaHms YHCEIL.
Bpi0upaTh c11ocod CpaBHEHUS
UKCel, BBIYUCICHUH, NPUMEHSITh
CBOIiCTBa apr(PMETHIECKIX

e CTBUN AJIs palliOHaIu3alun
BBHIYMCIIEHUM.

OcymecTBJIATH CAMOKOHTPOJIb
BBITIOJTHSIEMBIX JIEUCTBUI U
CaMOIPOBEPKY pe3yJbTara
BHIYMCIICHUM.

Pemats 3aga4u u3 peanbHOU
PKU3HH, IPUMEHSITh
MaTeMaTH4YecKHe 3HAHUS s
[perieHys 3aja4d U3 APyrux
y9eOHBIX MTPEIMETOB.

Pemats 3aga4n pasHbIMH
crnoco0aMu, CpaBHUBATH CIOCOOBI

[PCHICHUA 3a1a4U, Bblﬁl/lpaTb




pPauMoOHAIbHBIN CIIOCO0




6 kacc

Haspanmue pa3nena
(TeMbI)
Kypca (4ucjio

OcHOBHOe coiepKaHue

OCHOBHBIE BU/IbI AeATEJIbHOCTH
o0yuyaromuxcst

0P

4acoB)

HarypaabHbie ApudmeTruecKue IeHCTBUS C BoInoJaHATE apudMeTHYeCKue http://school-

L1 (WE] MHOTO3HAYHBIMH HATYPaTbHBIMH meiicTBHSI C MHOTO3HAYHBIMHU collection.edu.ru/
(30 v) urcaamMu. YHCIIOBbIE BHIPAKEHHUS, HATYpaIbHBIMU YHCIIAMH,

[MOPSAJI0K JEUCTBUH,
MCII0/Ib30BaHHE CKOOOK.
OKpyTJieHHE HATYPAIbHBIX YHCEIL.

/lenuTenu u KpaTHbIE YUCIIA;
HANOOJIBIINNA OOLIHI IEIUTEND U
HauMeHbIIee 00IIee KpaTHoe.
Pasznoxenue uncna Ha MPOCTHIE

MHOKHTENH. J|eTMMOCTh CyMMBI U
[pousBeneHus. /lenenue ¢

OCTAaTKOM.

PerieHre TeKCTOBBIX 3aJa4

HAXOAMTh 3HAYEHUS YHCIOBBIX
BEIPXSHHIA CO CKOOKaMH 1 0e3
CKOOOK; BEIYMCJIATEL 3HAYEHUS
BBIPXKEHUI, ColepKaIIuX
cTereH. BBIMOJIHATH
MPUKUAKY U OLEHKY 3HAYCHUN
YHCIIOBBIX BBIPOKCHHIA,
MPUMEHSITh MPUEMBbI TPOBEPKHU
pesynbTata. Menoab3oBaTh npu
BBHIYMCICHUSIX [IEPEMECTUTEIHHOE
1 cOUYeTaTEIIFHOE CBOMCTBA

CJIOKCHHA U YMHOKCHUS,

https://resh.edu.ru/
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pacnpeennTeNbHOE CBOMCTBO
YMHOKE€HHSI OTHOCUTEJIBHO
CIIOJKCHMS, CBOMCTBA
apU(PMETUYECKUX JICUCTBUH.

HMccaenoBaTh YMCIIOBEIC
3aKOHOMEPHOCTH, TIPOBOJIUTH
YHCIIOBBIC SKCTICPHUMEHTHI,
BLIIBHIaTh H 000CHOBLIBATH
IHIOTE3hI.

DopMyJIMPOBATH ONPeIeIeHNs
JIeTUTENSl U KPAaTHOTO,
HANOOJIBIIETO OOIIEr0 NEJINTEIS
1 HAUMEHBILIETO OOIEro KpaTHoro,
[POCTOTO U COCTABHOTO YHCEIT;
HCTIOJIB30BATh ATH TOHSITHS TIPH
pelIeHnY 3a/1a4.

[IpuMeHsATHL aJIrOPUTMBI
BBEIYKMCIIEHNS HANOOJIBIIETO
00I1IET0 JCTUTEIS U
HaMMEHBILIEr0 O0IIEro
KPaTHOI'O JIBYX YHCEI,




ATTOPUTM PA3NIOKECHHSI YKCciIa Ha
[IPOCTHIC MHOYKUTEIIH.
HccaenoBarhb yCcioBus
nenMMocTH Ha 4 u 6.
HccienoBathb, 00Cy:K1aTh,
¢opmynupoBaTs u
000CHOBBIBATH BLIBOJI O
YETHOCTH CYMMBI, IPOU3BEACHUSL:
NBYX YETHBIX YHCEII, ABYX
HEUETHBIX YMCIIe, YETHOTO U
HCUYETHOT'O YHCEI.
HWccaenoBaTh cBOMCTBA
IETUMOCTH CyMMBI U
MIPOU3BEICHUS YHUCETI.
[IpuBOAUTHL MPUMEPHI YUCEI C
3aJJTaHHBIMHA CBOMCTBAMH,
pacmo3HaBaTh BepHbIe U
HeBePHbIe YTBEPKICHI O
CBOICTBAaX YHCE, OMPOBEPraTh
HEBEPHBIC YTBEPIKICHHUS C
[TOMOILIbIO KOHTPIIPUMEPOB.
KoncTpyupoBath
MaTeMaTHYeCKHe NPeI0KeHNsI C




MOMOILBIO CBSZ0K «H», KU,
«ECIH..., TO...».

PewmaTn TeKCTOBEIE 3314,
BKITIOYAIOLINE TIOHSTHS
NeTMMOCTH, apH()METHIECKUM
CII0COOOM, MCIIOJIE30BATh
rmepedop BCeX BO3MOKHBIX
BapHUAHTOB.

MoaeaupoBaTh X0 PELICHHS
3371241 C TOMOIIBIO PHCYHKa,
CXEMBI, TAOJIHIIEI.

I[IpuBoauThH, pazdupars,
OLICHUBATh Pa3JIU4HbIC
peLIeHus, 3aIUCH PEIIEHUI
TEKCTOBBIX 3aJa4

Kputuyeckn oneHuBaTh
[OJTyYEeHHBIH pe3yJIbTar,
HaXOJIUTb OLINOKH,
OCYILECTBIISITH CAMOKOHTPOJIb,
[IpOBEpsIst OTBET Ha
COOTBETCTBHE YCIOBUIO




Harasanas
reoMeTpHsi.
IIpsiMbie Ha
niaockocTH (7 1)

[leprieHIUKyISIpHBIC TIPSIMBIE.
[lapanienbHble IpsSMBIE.

PaccrostHe MeXIy NByMS
TOYKAMH, OT TOUKH JIO TPSIMOH,
TUTHHA TIYTH Ha KBaJIPaTHON

CCTKC.

[IpuMepsl IPSIMBIX B IPOCTPAHCTBE

Pacno3naBaTh Ha YepTEKax,
[PUCYHKaX CIy4au B3aUMHOTO
[PACTIONOKEHUS IBYX MPSIMBIX.
[M300paxkaTh ¢ HOMOLIBLIO
YepTEKHBIX HHCTPYMEHTOB Ha

HEJTMHOBAHHOM U KJIETYATON
OyMmare JBe mepeceKaronmecs
MpsIMbIE, /1B MapaljiesibHbIe
[IpsIMbIE, CTPOUTD IPSIMYIO,
[IEPIIEHANKYJIIPHYIO JIaHHOM.
([IpuBOoAMTHL MpHUMeEPHI
[TapajyIeIbHOCTH U
[IEPIEHIUKYIIPHOCTH IIPSIMBIX B
[IpocTpaHcTBe.

PacnosnaBarth B
MHOT'OYTOJIbHUKaX
[IepIICHINKYIISIPHBIC 1
[TapajyieIbHbIE CTOPOHBI.
[A300pamaTs MHOTOYTOJIBHUKH
C TapaJlJICJIbHBIMU,

[IepPIIEH INKYIIPHBIMU
CTOPOHAMHU.

http://school-
collection.edu.ru/
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Haxoaute paccTosiHEEe MEXTY
JByMsI TOUKaMH, OT TOYKH JI0
MPSIMOM, ITMHY ITyTH Ha
KBaJpaTHOM CETKE, B TOM YHCIIE
UCTIOJB3YS HU(PPOBBIE PECYPCHI

JIpo6u (32 u)

OOBIKHOBEHHAS IPOOb, OCHOBHOE
CBOWCTBO IpOOH, COKpAIICHHE
npob6eii. CpaBHEHUE 1
YIIopsiIoYMBaHKe ApoOeii.

JlecsiTuunbie 1po0u U
METpUYECKasi CUCTEMA Mep.

ApudmeTnyecKkue IeHCTBHS C
0OBIKHOBEHHBIMH M AECATHUHBIMU
Tpo0sSMU.

OtHomeHue. [lejnenue B JaHHOM

oTHOLIeHnHU. Macmitad, mponopuus.

[TonsiTue npoueHTa. Beruncnenue

IIPOLICHTA OT BEJIMYUHBI U

CpaBHHUBATh M YIOPS/I0YHNBATH
JpoOH, BLIOUPATH CIOCO0
CpaBHEHUs APOOECH.
IpeacTaBasiTh AeCATHYHBIC
JpoOu B BHJIE OOBIKHOBEHHBIX
Jpo0eii 1 OOBIKHOBEHHBIC B BUJIC
JECATUYHBIX,

HCII0JIH30BATH DKBHBAJTCHTHbBIE
npeacTaBJIeHUs TPOOHBIX YHUCEI
NPY X CPaBHEHWH, TIPU
BBIYHCIICHUSX.

Hcnosb30BaTh 1€CATUYHBIC
JIpOOH U MTPeoOpa3OBaHUH
BEJIMYMH B METPUYECKOMN
CUCTEME MED.

http://school-
collection.edu.ru/
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BEJIMYMHBI 110 €€ IIPOLCHTY.
PernieHre TEKCTOBBIX 3aaad,

lcoJteprKaux IPoOH U MPOIICHTHI.

[IpakTnueckas pabora
«OTHOIIEHNE JITUHEI
OKPYKHOCTH K €€ THaMeTpy»

BbINOJIHATH apupMeTHYECKHE
eiicTBUsI ¢ OOBIKHOBEHHBIMU U
NecATUYHBIMU TPOOSIMU.
BbIYuCcAATH 3HAYCHUS
BHIPAXKCHUIM, COEpPIKALLINUX
OOBIKHOBCHHBIC U ACCATHYHBIC
ITPOOW, BBITTOHSTh
[peoOpa3oBaHus IPoOeid,
BBIOUPATH CIIOCO0, NPUMEHSATH
cBOCTBA apu(hMETHYCCKUX
nelcTBUI AJ1s paliiOHaIu3alun
BHIYMCIICHUM.

CocTaBJsITh OTHOLICHUS U
MTPOTMOPIINH, HAXOAUTh
OTHOLICHUE BEJIMYHH, JICJIUTh
BEJIMYMHY B ITaHHOM
otHomeHuu. Haxoaurts
AKCMEPUMEHTAIBHBIM MMYTEM
OTHOIIIEHHUE JTHHBI OKPYKHOCTH
K e€ quamerpy.
NHTepnpeTHpoBaTH MaciTad
KaK OTHOIICHHWE BEJINYHH,

HAaX0JAUTh Macuitad I1aHa,




KapThI U BBIYUCIISATH

PACCTOSIHUS, UCTIONB3YS

MaciTao.

OO0OBSACHATD, UTO TAKOE

HPOIICHT, YIIOTPEOIATH 000POTHI
pEeYH CO CIIOBOM IIPOIICHTY.
Bbipa:kaTh MpOICHTHI B IPOOSX

1 1poOu B TIPOIICHTAX,

OTHOIIICHUE JIBYX BEJMYUH B
MPOIIEHTAaX.

BoIuncasaTh IPOIEHT OT YHCia U
YHCIIO 110 €T0 MPOISHTY.
OxkpyrasaTh 1podu u

MIPOLIEHTHI, HAXOIUTh
MIPUOIKEHUS YHCeT.

Pematp 3agaun Ha yacTu,
MIPOLIEHTHI, IPOTIOPIINH, HA
HaxOXKJeHue Apoou (TIPoIeHTa) OT
BEJIMYHMHBI U BEJIMYMHBI TI0 €€ ApooH
(mportieHTy), 1poOu (MPOLIEHTA),
KOTOPBII COCTaBIISIET OJIHA
BeJau4uHa oT Apyroi. IlpuBoauTh,




pa3oupaTh, OLIEHUBATH
pa3TUYHBIE PEIICHUs, 3aIICH
pEIIeHUI TEKCTOBBIX 3a/1au.
N3BaexkaTh nHPOpMALIUIO 13
TaOIUI] ¥ TUArpaMM,
HWHTEPIIPETUPOBATH TaOJIMIHBIC
JTAaHHBIE, OTIPEICIISATh
HauOOoJIbIIIee M HANMEHBIIIEE 13
MpeACTaBJICHHBIX JaHHBIX




HazBanue pa3iesna
(Tembl)
Kypca (41cJI0 YacoB)

OcHoBHOe cofiep:kaHHe

OcHOBHBIE BUBI

AeATeILHOCTH 00y4arommxcst

20P

HarusiiHas reomeTpusi.
Cummetpus (6 1)

OceBasi CHMMETPUSL.
[{eHTpanbHasi CUMMETpPHSL.

[locTpoeHue

CUMMCETPHUYHBI
X puryp.

[TpakTuyeckas pabora

«OceBas CUMMETPHSI.
CUMMETpHS B IPOCTPAHCTBE

Pacno3HaBaTh Ha UepTEXKAX U
M300paKECHHUAX, H300PaKATH OT
PYKH, CTPOUTBH C ITIOMOIBIO
MHCTPYMEHTOB QUTYPY
(OTpe30K, JOMaHyIo,
TPEyroJbHUK, IPSIMOYTOJIbHUK,
OKPYKHOCTh), CAMMETPHYHYIO
TAHHOM OTHOCHUTEIBHO MPSIMO,
TOYKH.

Haxoauth npuMepbl
CUMMETPHUH B OKPYKAIOIEM
Mupe. MoaeaupoBaTts u3 Oymaru
nBe pUrypbl, CAMMETPUYHBIE
OTHOCHUTEJIBHO MPSAMOIA;
KOHCTPYHPOBATh
reOMEeTpHUYECKIE
KOH(UTYpaIUK, UCTIONB3YSI

http://school-
collection.edu.ru/
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CBOMCTBO CUMMETPHH, B TOM
[urCIIe C TOMOILBIO U(POBBIX
[pecypcoB.

M ccienoBath cBOMCTBA
M3y4YeHHBIX (PUTYD, CBSI3aHHBIC C
CUMMETpPUEH, UCTIONb3YS
PKCIICPUMEHT, HA0JIIOJICHUE,
MOJIeTMpPOBaHHE.
(O00CHOBBIBATD, ONIPOBEPraTh C
MMOMOIIIbIO KOHTPIIPUMEPOB
YTBEP>KACHUS O CHMMETPHU

uryp

Bripa:kenusi ¢ 0ykBamu
69

[IpumeHeHne OyKB [uIst
BaIMCH MaTeMaTHYECKHUX

bykBeHHBIE BBIpAKCHUSA U
UM CIIOBBIE TIOJICTAHOBKHU.
byKkBEeHHBIE paBEHCTBA,
HAX0K/IEHUE HEU3BECTHOTO

KOMIIOHEHTa. PopMyJIbI

BBHIPAKEHUN U PEI0OKEHUI.

N cnosib30BaTh OYKBBI J1J151
0003HAYCHUS YU Ce, IPH
3aIIucy MaTeMaTHYECKUX
YTBEPKJICHUI, COCTABIISITh
OyKBEHHBIE BEIPKEHUSI 110
YCIIOBHIO 3aJa4u.
MccienoBaTh HECIOKHbBIE
UM CIIOBBIE 3aKOHOMEPHOCTH,

1CITOJIb30BAaTh 6YKBLI JUISL UX




3aMnCH.
BbI4ucjasiTh 4MCI0BOE
3HaUeHUEe OYKBEHHOTO
BBIPA)KEHUSI ITPU 3a1aHHBIX
3HAYCHUSX OYKB.
3anucbIBaTh GOpMYJIbI:
[epuMeTpa 1 IO
[PSMOYTOJIbHUKA, KBaJpaTa;
TUIMHBI OKPYXHOCTH, TIOLIAH
KpYra; BBIIOJIHSATH
BBIYMCJIEHMSI 110 3TUM
dbopmynam.

CocTaBasaTb GpopMyJibl,
BBIpAYKAIOIINE 3aBUCUMOCTH
MEXy BEJIMUNHAMU: CKOPOCTb,
BpeM:i, pacCTOSTHHE; 1IeHa,
KOJINYECTBO, CTOUMOCTB;
MTPON3BOANTEIHHOCTH, BPEMS,
00BEM PabOTHI; BHIIOIHATH
BBIYMCIICHUS 110 9THUM
dbopmynam.

HaxoauTh HEU3BECTHBIN




KOMIIOHCHT apH(PMETHICCKOTO
eUCTBUS




HarasaaHas reomerpusi.
Durypsl
Ha iockocTH (14 v)

UeThIpEXYTOJIbHUK,
[pUMEpPHI
YEeTHIPEXYTOJIbHUKOB.
[IpsiMOyToNBHUK, KBapaT:
CBOICTBa CTOPOH, YIJIOB,
JMaroHasuei.

W3mepenue yrioB. Busl
TPECYTOJIbHUKOB.

[lepumeTp MHOTOYTOJIbHUKA.

[1nomane dhurypsr.
DopMyibl IEpUMETPa U
[IOILAAN TIPSIMOYTOJIbHUKA.
[TpubnmxkEéHHOE M3MEepeHue
IoIaau QUryp.
[IpakTrueckas pabota
«ITnomanap kpyra»

II/IsoﬁpamaTL Ha HEJTMHOBAHHOM
1 KJIeTYaTOM Oymare
ICTIOJIb30BaHUEM YEPTEKHBIX
MHCTPYMEHTOB
UETBIPEXYTOJIBHUKH C
3aJaHHBIMH CBOMCTBAMM: C
rapasuieIbHBIMHU,
MEPIIEeHINKYJIIS PHBIMU, PABHBIMHU
CTOPOHAMHU, NMPSIMBIMU YTJIAMHU U
Tp., paBHOOEAPEHHBIN
rpeyroasuuk. Ilpemiarats n
00CyKI1aTh CIOCO0bI, AJTTOPUTMbI
[TOCTpOCHUSI.

[HccnemoBarh, uCnonb3ys
HKCIIEPUMEHT, HaOJII0IeHHE,
MOJIeJIMpPOBaHKE, CBOMCTBA
MPSIMOYTOJIbHUKA, KBa/IpaTa,
[pa3OuBaTh HA TPEYTOJIHHUKH.
(O00CHOBBIBATH, ONIPOBEPraTh C
[TOMOIIbI0 KOHTPIIPUMEPOB
YTBEPAKIECHUS O
[IpsIMOYTOJIbHUKE, KBaJpaTe,

http://school-
collection.edu.ru/
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pacno3HaBaTh BEpHbIEC U
HEBEPHBIE YTBEPKICHUS.
N3MepsTh U CTPOUTD C
[IOMOILIBIO TPAHCIIOPTHPA YIJIbI, B
TOM YHCJIE B MHOTOYT'OJIbHUKE,
CPaBHUBATH YIJIBL;
Pacno3HaBaThb OCTphIE, IPSIMbIE,
TyIbIE, PA3BEPHYTHIE YIJIBL.
PacnoznaBathb, n300paxarthb
OCTPOYTOJIbHBIM,
IIPSIMOYTOJIBHBIM, TYIIOYTOJIbHBIM,
paBHOOEIPEHHBIH,
PaBHOCTOPOHHUH TPEYTrOJIbHUKH.
BpruucasaTs nepumeTp
MHOT'OYTOJIbHUKA, IJIOIIAAb
MHOTOYTOJIbHHKA Pa30HeHneEM

Ha MPSMOYTOJIbHUKH, Ha paBHbIE
(urypsl, HCIIOIBL30BATH
METPHUYECKNE €TUHHUITBI
U3MEpEHUsI JUIMHBI 1

1JIOILA]IH.

Hcnosb30BaTh NPpUOJINKEHHOE
H3MepeHMe JUIMH U IJIoIaaed Ha




KJIETYaTOH Oymare,
npuOIMKEHHOE H3MEPEHHUE
JUTUHBI OKPY>KHOCTH, TIJIOIIA TN

Kpyra




Ha3Banue
pasnaena (TemMbl)
Kypca (41cJ/10 4acoB)

OcHoBHOe coepKkanne

OcHOBHBIE BH/BI
JeATeIbHOCTH
o0y4Jarouuxcs

20P

IMoJo:kuTEABHBIE K
OTpUIIATEeIbHbIE
qucaa

(40 u)

Llenbie yncna. Moyib

UHCIIa, TEOMETPUUYECKAs
MHTEPIIpETalns MOITYJIS.
HuCi10BBIE TPOMEKYTKH.

[TonoxxuTeabHbIE U
OTpULIATEIbHBIC UHCIIA.
CpaBHEHME
MTOJIOXKUTEIbHBIX 1
OTPUIIATEIHHBIX YHACET.
Apudmerrueckue
TIEVCTBUS C
[MOJIOKUTEIIBHBIMU U
OTpHUTIATETHFHBIMH
YHCIIAMH.

PerlieHre TEKCTOBBIX 3a1a4

IIpuBoauTHL NPpUMeEPHI
HCIIONb30BaHUS B PEAIbHON
JKU3HU TTOJIO)KUTENBHBIX U
OTpULATCIbHBIX YHCECII.
HN300paxkath Lenbie
qHucCJja, IIOJIOXHUTCIbHbBIC U
OTpHIIATEIbHBIE YUCIIA
TOYKAMH Ha YUCIIOBOU
psIMOI, MCIOJIb30BATH
YHUCIIOBYIO MPSIMYIO AJIS
CPAaBHEHHUS YHCEN.
IIpuMeHATHL NpaBuIa
CPaBHEHHH,
YHOPAI0YUBATH IIEITbIC
YHCcIia; HAXOAUTh MOYJIb
quca.

®opMyJMPOBATH MPaBHJIa
BBIYHCIIEHHS C

http://school-
collection.edu.ru/
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I0JIOKUTENIBHBIMU U
OTPHUILATEIbHBIMU
YHCIIaMU, HAXOAUTh
3HAYECHUS YUCIIOBBIX
BBIPAKEHUM, COJIEPIKALLUX
JIeUCTBUSA C
IIOJIOKUTEIBHBIMU U
OTpHUILATEIbHBIMU
YUCIIAMM.

IIpuMmeHsATH cBOlicTBa
CJIOKEHHA U YMHOKEHUS
Ul IpeoOpa30BaHus CyMM
U MIPOU3BEACHUI

IIpencraBiienue
JAHHBIX
(64)

[IpsiMmoyrosibHast cucrema

KOOPJAWHAT Ha IJIOCKOCTHU.

KoopanHatel TOUKH Ha
[JIOCKOCTH, adciucca u
OpAMHATA.

Cronbyarbie U KpyroBble
arpaMmebl.
[IpakTiaeckas padora
«IlocTpoenue

OO0BsICHATH 1
WIIOCTPHPOBATH NMOHATHE
PSIMOYTOJIEHON CHCTEMBI
KOOpJMHAT Ha MJIOCKOCTH,
HCIIOJB30BaTh
TEPMHUHOJIOTHIO; CTPOUTH
Ha KOOPAWHATHOM
IUTIOCKOCTH TOYKH H

(burypsI 10 331aHHBIM

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

KOOp/IMHATaM, HAXOUTh
KOODP/IMHATHI TOYCK.
YurtaTh CTONIOYATHIC U
KPYTOBBIC JHarpaMMmbl;
HHTEPIPETHPOBATH
JIaHHBIC; CTPOUTD
CTOJIOYATHIC TUArPAMMBI.

Perrenrie TeKCTOBBIX 3aJ1ad,
COoeprKallluX TaHHBIE,
Hpe[{CTaBHeHHBIe B
Ta0uInIax U Ha quarpamMmmax

Hcnosb3oBath
uHpopmanuio,
MIPEJICTABICHHYIO B
TabIIuIax, Ha qUarpaMmax
JUISL pEeLLIEHUS] TEKCTOBBIX
3a/1a4 W 3a7a4 U3
peaJIbHOM KU3HU

Harasanas

reoMeTpHus.
Durypbl

B IPOCTPAHCTBE

09

[IpstMOyTONIBHBIH
napajjenenumen, Kyo,
npy3Ma, Upamua,
KOHYC, HWJIMHJIP, IIap U
cthepa. M3obpaxenue

PacnoznaBathb Ha
yepTexax, pUCyHKax,
ONHUCBIBATH TUPAMULY,
MpU3MY, HUIUHP, KOHYC,
map, H300paxarThb UX OT




MTPOCTPAHCTBEHHBIX
¢buryp. [Ipumepsr
pa3BEPTOK
MHOTOTPaHHHUKOB,
IWIMHIpPA ¥ KOHYCA.

[IpakTryeckas padota
«Cosnanne Mozaeiei
MPOCTPAHCTBEHHBIX

buryp».

ITousite 00BEMa; € TUHUIILI
n3MepeHust 00béma. O0bEM
MPSIMOYTOJILHOTO
napajuiesienuresa, Kyoa,
(dhopmyiiel 00BEMA

PYKH, MOIEJIMPOBATD 13
OyMaru, IiacTUIINHA,
MIPOBOJIOKH | JIp.
IIpuBoAUTHL NPUMeEPHI
00BEKTOB OKPY’KAIOIIETO
MUPa, UMEIOINX (OPMBI
HA3BaHHBIX TEJ.
Hcnoan3oBath
TEPMHHOJIOTHIO: BEPILINHA,
pebpo, rpaHb, OCHOBaHUE,
BBICOTA, pAJINYC U
JIMAMETP, pa3BEPTKa.
N3yuaThb, ucnionb3ys
9KCIIEPUMEHT, HAOJII0ICHHE,
U3MepeHme,
MO/JICIIUPOBAHUE, B TOM
YHCiIe KOMIIBIOTEPHOE, U
ONMCHIBATH CBOMCTBA
HA3BaHHBIX TEJ, BHISIBJIATH
CXO/ICTBA U Pa3JIMYUS:
MEXTy TUPAMUION U
MIPU3MON; MEXTY




OUIMHIPOM, KOHYCOM H
LIapOM.

PacnosnaBathb pa3BEpTKU
napajuiesenuresa, Kkyoa,
MPU3MBI, THPAMHU/IBL,
KOHYycCa, LIMINHIPA;
KOHCTPYMPOBATH JaHHbIC
Tella U3 Pa3BEPTOK,
CO03/1aBaTh UX MOJCIIH.
Co3naBath Mojen
MPOCTPAHCTBEHHBIX (PUTYD
(u3 Oymaru, MpoBOJIOKH,
MJIACTHJIMHA U JIP.)
HN3mepsiTh HA MOeIsAX:
JUTHHBI p&dep
MHOTOTPaHHUKOB, JHAMETP
mapa.

BeiBogute gopmyny
00BEMa MPSAMOYTOIBHOTO
napaenenumesa.
Bobruncasars mo
dopmysam: 00bEM




MPSIMOYTOJIEHOTO
napajuiesienumnesa, Kyoa;
HCIIOJIb30BATh €TUHUIIBI
H3MEPEHHs 00bEMa;
BBIYUCJISITH O0BEMBI TEII,
COCTaBIICHHBIX U3 KyOOB,
napaiesenuIe0B;
pelarh 3a1a4u C
peabHBIMY JAHHBIMU

TToBTOpEHUE, TTOBTOpEHNE OCHOBHBIX BbIuMCJIsTh 3HAUYCHUS

00001ICeHHE, TTOHSITHUI BBIpQKCHHUH, COIEPIKAIINX

cucTeMaTHU3auua 1 METOJOB KYPCOB 5 1 b HaTypaJibHbIE, LIEJIbIE,
KJIaCCOB, IIOJIOKUTEIBHBIE U

(22U 9) 0000ILICHUE U OTpULIATEIbHBIE

CUCTEeMaTU3aIusa 3HAaHUN

4yuciia, OObIKHOBEHHbBIC U
JIECATUYHBIC POOH,
BBITOJIHATH
MIpeoOpa30BaHMs YNCCI U
BBIpQKCHHH.

BbIOMpaTh CIIOCO0
CpaBHCHMS 4HCEI,
BBIYHUCIIEHUN,
NPUMEHATH CBOHCTBA
apU(PMETHUCCKUX JCUCTBUU
JIst

panuoHaJIN3aAUN




bbl“ll/lelUl‘ll/lPl.

Pemars 3aga4n U3 peajbHOU
JKU3HU, IPUMEHATH
MaTeMaTH4YecKue 3HAHUSA
IUIA pelIeHus 3a0a4 U3

APYTUX
MIPEIMETOB.

Pemate 3agauu pazHbiMu
crnocodamMu, CpaBHUBATD,
BBIOUPATH CIIOCOOBI
SILICHUS 3a/1a4H.
CYLIECTBJIATD
CaAMOKOHTPOJIb BBIITOJHACMBIX
JIEUCTBUM
U CaMOITPOBEPKY pe3yibTara

BBIYUCJIEHUN




Pabouasi nporpamma y4e0HOTro Kypca «AJjredpa» / — 9 kiaaccbl

1. Hean u3yuyeHus yueOHOro Kypca «Ajredopa» 7 — 9 kiaccenl

AnreOpa sIBISICTCS OJHUM W3 OINOPHBIX KYPCOB OCHOBHOW IIKOJBI: OHa OOECIICYMBACT H3y4YCHHE
JPYTUX JHUCHUIUIMH, KaK €CTECTBEHHOHAYYHOIr'0, TAK U T'YMaHUTapHOTO LIMKIIOB, €€ OCBOEHHE HEOOX0IUMO
JUIS TIPOJIOJDKCHUsT OOpa3oBaHMsi W B IOBCEIHEBHOW JKM3HU. Pa3BuTHE Yy OO0yYaromuxcs Hay4HBIX
NPEACTAaBICHUN O TPOHMCXOXKICHUM M CYIIHOCTH anreOpamyecKux aOCTpakiui, crmocode OTpakeHUs
MaTeMaTU4eCKOW HAyKOH SBIEHHH M TPOLECCOB B MNPUPOJAE W OOIIECTBE, POJIM MaTeMaTHYECKOTO
MOJICJIMPOBAaHUS B HAyYHOM T[IO3HAHMM M B TMPAKTUKE CIOCOOCTBYeT (OPMUPOBAHUIO HAYYHOTO
MHPOBO33pPEHUSI M KayeCTB MBIIUICHUS, HEOOXOMUMBIX JUIS aJaNnTallid B COBPEMEHHOM LU(PPOBOM
obmectBe. M3ydeHue anreOpbl €CTECTBEHHBIM 00pa30oM 00OECIeuMBAaeT pa3BUTHE YMEHHUS HaOIIOJaTh,
CpaBHHMBaTh, HAXOIUTh  3aKOHOMEPHOCTH, TpeOyeT KPUTHUYHOCTH  MBIIUICHHUS, CIIOCOOHOCTH
apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBHS M BBIBOABI, (hopMymnupoBarh yrBepxkaeHus. OcBOeHHE
Kypca anreOpsl oOecreunBaeT pa3BUTHE JIOTHUECKOTO MBIIIICHHS OOYYAIONMXCS: OHH HCIIONB3YIOT
JCTYyKTUBHBIE W WHAYKTUBHBIC pACCYKICHUS, O00OIIEHHME W KOHKPETU3AIlMI0, a0CTparupoBaHuE WU
anajoruto. OOydeHne anredpe TpeanosjaraeT 3HAYUTENIBbHBIA OO0BEM CaMOCTOSITEIHHOU EATETbHOCTH
00yYaroImuxcsi, HO3TOMY CaMOCTOSTEIILHOE PELICHHE 3aay €CTECTBEHHBIM 00pa30M SIBJISIETCS peayin3anueit
ACATCIIBHOCTHOI'O IPpUHIMUIIA O6y‘-IeHI/I5[.



B cTpykType nporpammsl yaeOHOTO Kypca «Anredpa» OCHOBHON HIKOJIBI OCHOBHOE MECTO 3aHMMAIOT
COJepKATEIbHO-METOUYECKUE JUHUK: «YHcaa W  BBIYHUCICHUNA»;, «ANTeOpanvecKkue BBIPAKCHUS,
«YpaBHeHUs U HepaBeHCTBa»; «PyHkuuny». Kaxaas U3 3Tux copepkaTeabHO-METOANYECKUX JTMHUN
pa3BUBaeTCA Ha MPOTSHKEHUM TPEX JIET M3YYEHUsS Kypca, eCTECTBEHHBIM 00pa3oM IeperuieTasch U
B3aUMOJICHCTBYS ¢ APYTUMHU €ro JIMHUAMU. B Xo71e n3yuenus kypca o0y4yaromuMcs IPUXOAUTCS JIOTHUECKU
paccyxaarh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN A3BIK. B CBSA3U ¢ 3TUM 11€71€C000pa3HO BKIIOUUTH
B IPOrpaMMy HEKOTOpbIE OCHOBBI JIOTUKH, MPOHU3BIBAIOIINE BCE OCHOBHBIE pa3/iesibl MaTeMaTHYECKOro
00pa30BaHMs U CIIOCOOCTBYIOIINE OBJIAZCHUIO O0YYAIOIIUMICS OCHOB YHHBEPCAIHLHOTO MAaTEMaTHYECKOTO
A3bIKa. TakuM 00pa3oM, MOXKHO YTBEp)KIaTbh, YTO COJIEPKATEIbHOM U CTPYKTYPHOM OCOOEHHOCTBIO Kypca
«AnreOpay sIBISIETCS €r0 HHTEIPUPOBAHHBIN XapakTep.

Copnepxanue aMHUM «Yuciaa W BBIUMCICHUS» CIY)KUT OCHOBOM ISl JajdbHEHILEro H3y4eHus
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y 00YYAIOIIMXCS JIOTMUECKOTO MBIIUIEHUSI, POPMUPOBAHUIO YMEHHUS
MOJIb30BAThCS AITOPUTMAMH, a TaKKe MPUOOPETEHHI0 MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIs
NIOBCEIHEBHOM JKM3HU. Pa3BUTHE NMOHATUSA O 4YMCIE€ B OCHOBHOW IIKOJIE CBSI3aHO C PAlMOHAIBHBIMH U
UppaLMOHATIBHBIMU YUCIIaMU, (pOPMHUPOBAHUEM IPEICTABIECHUN O JAEHCTBUTEIHLHOM 4YMCie. 3aBeplleHHue
OCBOCHMS YHMCIIOBOI JIMHUM OTHECEHO K CTapllieMy 3BeHY 0011ero oopa3oBaHusl.

Copnepxanue AByX anreOpanueckux JUHUN — «AnreOpanueckue BbIpaXKEHHs» U «YpaBHEHUS U
HEpPaBEHCTBA»  CIMOCOOCTBYeT (OPMHPOBAHMIO Yy  OOYYalONIMXCS ~ MaTeMaTHYeCKOro  ammapara,
HEOO0XO0IMMOT0 Ul PelIeHHs 3a]lad MaTeMaTHUKH, CMEXHBIX NPEIMETOB U MPAKTUKO-OPHEHTUPOBAHHBIX
3a1a4. B 0CHOBHOI 111KOJIe yueOHbIM MaTepuall TpynIupyeTcss BOKPYT palliOHAIBHBIX BBIPAKEHHI.



Anrebpa AeMOHCTpPUPYET 3HAaYCHHE MATEeMaTHUKU KaK S3bIKa JJIS MOCTPOCHHUS MAaTEMaTUYECKHX MOJICNEH,
OTIMCaHMSI MTPOLIECCOB M SBJICHUN peanbHOTO Mupa. B 3amaun o0ydenus anredpe BXOIAT TaKxkKe JalbHeee
pa3BUTHE AITOPUTMHUYECKOTO MBIIIICHUA, HEOOXOIUMOro, B YacTHOCTH, JUISI OCBOGHHS Kypca
UH(POPMATUKH, U OBJIaJIeHHE HaBbIKaMU JeNyKTUBHBIX paccykaeHuil. [IpeoOpa3oBaHie CUMBOJIBHBIX (GOpPM
BHOCUT CBOH cHenu(pHUUecKUil BKJIaJ B pa3BUTHE BOOOPa)KEHMsI, CIOCOOHOCTEH K MaTeMaTHYeCKOMY
TBOPYECTBY.

Coneprxanue (pyHKIMOHATBHO-TpapUUECKON JMHNUN HAlleJIeHO Ha NOJy4YeHHE IKOIbHUKAMU 3HAaHUH
0 (DyHKIMIX Kak BaKHEHIIEeH MaTeMaTHYeCKOM MOJENM Ui ONUCAHMS U UCCIEIO0BaHUS Pa3HO OOpa3HbIX
IIPOLIECCOB U SIBJICHUH B mpupozae u oOmectBe. M3ydyeHue 3Toro marepuana CrnocoOCTBYET PasBUTHIO Y
00yYaroIuXxcsi YMEHHUSI UCIOJIb30BaTh Pa3IMUHbIE BBIPA3UTENIbHbBIE CPEACTBA SI3bIKA MATEMaTHKH —
CJIOBECHBIE, CUMBOJINYECKHUE, rpapuueckre, BHOCUT BKJIaa B (POPMUPOBAHUE MPEACTABIECHUN O posin
MaTE€MaTUKHU B Pa3BUTUU LIMBUIU3ALUN U KYJIbTYpPHI.

2. MecTo y4e0HOro Kypca B y4e0HOM ILIaHe

CornacHo yweOHOMY maHy B /—9 Kiaccax u3ydaeTcss Y4eOHBIH Kypc «Anredpa», KOTOPBIHA
BKJIIOYAET CIIEYIOLMEe OCHOBHBIE pa3Jiesibl cojepxkaHus: «Hucina u BbIUUCIEHUS», «Anredpandeckue
BBIDAKEHUS», «YPaBHEHUsS M HepaBeHCTBAa», «DyHKuuM». Y4eOHbIM miuaH Ha u3ydeHue anredpsl B 7—9
KJ1accax OTBOAUT HE MCHEC 3 y‘le6HBIX YaCoB B HEACIIO B TCUCHHEC KaXXKA0Io roaa 06y‘{CHI/I$I, BCETO 3a TpHU roJia
o0yuenuss — He MeHee 306 yueOHBIX 4acoB.



3. Coaep:xanne yueOHOro Kypca «Ajaredpa» 7 — 9 kiaccsol
[ Knacc

Yucna u évtuucnenusn
PanuonanbHbIe yncIa.

Jpobu OObIKHOBEHHBIE M JECATHYHBIC, MEpexo] OT OAHOW GopMbI 3amucu Apodel K Ipyroil.
[loHsiTHE palLMOHAIBHOIO YHWCA, 3aluCh, CPAaBHEHHE, YIOPSAJOYMBAHUE PALMOHAIBHBIX YHCEI.
ApudmeTndeckne ACHCTBHUS C PAaMOHAIBHBIMU YUCIIaMU. PerieHue 3ajad W3 peajbHOW MPAKTHKHA Ha
4acTH, Ha IPoOH.

Cremnenb c HaTypajbHBIM IOKa3aTeleM: OINpejesieHue, MpeoOpa3oBaHHE BBIPAXKEHUH Ha OCHOBE
oTpezieNieHus, 3aUCh OOJBIINX YHCEL.

[IporieHTHI, 3aNTMCh MPOIIEHTOB B BHUJIE APOOH U IpoOU B BUE MPOIEHTOB. Tpu OCHOBHBIC 3a7a4H Ha
MIPOLICHTHI, PEIICHUE 3a/1a4 U3 PeaTbHOU MPAKTHKH.

[IpuMeHeHne npuU3HaKOB AEIMMOCTH, Pa3I0KEHHE HA MHOXKUTEIN HATypalbHbIX YUCEN.
PeanbHbIe 3aBUCUMOCTH, B TOM YHCIIE TIpsiMasi 1 oOpaTHask IPOTMOPIIMOHAIIBHOCTH.
Anzeopauueckue svlparxcenus
[TepemenHble, YHCIOBOE 3HAYECHHE BBIpAXKEHUS C TMepeMeHHOW. JlomycTuMmble 3Ha4YeHUA
nepeMeHHbIX. [IpencraBieHne 3aBUCUMOCTH MEXIY BEIUYMHAMHU B BHJE (OpMYJbl. BbraucieHus 1o
bopmymnam.



[IpeoOpazoBanne OYKBEHHBIX BBIPKCHHUH, TOXKICCTBEHHO paBHBIC BBIPAKEHUS, MpaBUia
npeoOpa3oBaHus CyMM U TPOM3BEICHUM, MpaBWIa PACKPBITUS CKOOOK W TIPUBEICHUS TMOAOOHBIX
claraeMblx.

CBoiiCcTBa CTETIEHH C HATYypaJIbHBIM OKA3aTEIIEM.

Onnounensl u  MHorowieHsl. CreneHp MHorowieHa. ClioXeHWEe, BBIYUTAHUE, YMHOXKCHHE
MHOTOWICHOB. DOpMyJibl COKPAIIEHHOTO YMHOXKEHHS: KBaApaT CyMMbl M KBaapar pazHocTh. Dopmyiia
Pa3HOCTHU KBaApaToB. Pa3iioxkeHne MHOTOWIEHOB HA MHOXHUTENH.

Ypasnenusn

VYpaBHeHUe, KOpEHb YpaBHEHHsI, ITpaBUjIa MPeoOpa3oBaHusl ypaBHEHHS, PABHOCUIILHOCTh YPAaBHEHUIM.

JIuHeiiHOE ypaBHEHME C OJHOM NEPEMEHHOM, YHCIO KOpPHEW JIMHEMHOTO YpAaBHEHMS, DEIICHUE
JUHENHBbIX ypaBHeHMI. CoCTaBlieHHE YpaBHEHMI IO YCIOBHMIO 3aJaud. PenieHue TEeKCTOBBIX 3a7ad C
MMOMOUIBIO YPaBHEHU.

JluneitHOe ypaBHEHHUE ¢ IBYMsI IEpeMEHHBIMH U ero Tpaduk. Cucrema IByX JTUHEHHBIX YpaBHEHUH C
JIBYMsI TIEpEMEHHBIMH. PelieHne cHCTeM ypaBHEHHUW CHOCOOOM TOACTAaHOBKHU. IIpumMepsl perieHus
TEKCTOBBIX 33/1a4 C MIOMOLIBIO CUCTEM YPABHEHUM.

Koopounamut u ecpagpurku. @ynkyuu

Koopaunara toukm Ha npsmoil. UuciioBble NPOMEXYTKH. PaccTossHME Mexay ABYyMsl TOYKaMU
KOOPJIMHATHOU IIPSIMOM.

[IpstmoyronbHas cucrema koopauHat, ocu Ox u Oy. AGciucca U opJuHaTa TOYKA Ha KOOPAUHATHOM
miockoctH. [Ipumepsl rpadukoB, 3anaHabIX hopmynamu. UteHue rpaduKoB peaqbHBIX 3aBUCUMOCTEH.



[Tonstue dynknuu. ['paduk pyakuun. CroiicTBa GpyHkiuid. JInneitnas ¢pynkuus, e€ rpaduk. ['paduk
¢ynkuum y= IxI. I'paduueckoe penieHrne TMHEHHBIX YPaBHEHUH M CUCTEM JIMHEHHBIX ypaBHEHUH.

8 knacc

Yucna u eviuucnenusn

KBanpatHslii kopeHb u3 uucna. [lonsarue o6 uppaunoHaabHOM uucie. JlecaTUuHble NpUOIMKEHUS
uppanroHambHBIX 4Yucen. CBoiicTBa apu(METHUECKUX KBAagPaTHBIX KOpPHEH M WX NpPHUMEHEHHE K
peoOpa30BaHUIO YMCIIOBBIX BBIPAKEHUH U BBIYMCICHUSAM. [[eficTBUTENbHBIE YHCIIA.

CreneHs ¢ LenbIM NI0Ka3aTeneM U e€ cBoiicTBa. CTaHIapTHAS 3allUCh YUCIIA.
Anzebpauueckue gvipasicenus

KBazpaTtHblii  TpEXWwIEH; pa3lO)KEHUWE  KBAJApPAaTHOrO  TPEXWIEHAa HAa  MHOMKHUTENH.

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO anredpandeckoil 1poou. CioxeHue, BBIMUTaHuUE,
YMHOXXEHUeE, JeJIeHHe alredpandeckux Ipodeil. PaninoHaabHble BbIpaXXeHUS U UX IpeoOpa3oBaHue.
Ypasuenun u nepasencmea

KBanpatHoe ypaBHeHue, opmyna KopHell KBajapaTHOro ypaBHeHHs. Teopema Buera. Pemenue

YpaBHEHMI, CBOSIIMXCS K IMHEHHBIM U KBapaTHBIM. [IpocTeiimue 1poOdHO-panioHanbHbIe YpaBHEHUS.

['paduueckas MHTEpIIpeTaLUs YpaBHEHUH ¢ ABYMS IEPEMEHHBIMU M CUCTEM JIMHEHHBIX YPAaBHEHHI C
JIBYMsI iepeMeHHBIMU. [IprMepsl perieHus cucteM HeJIMHEHHBIX YpaBHEHUH C JBYMsI [IEPEMEHHBIMHU.
Perienue TeKCTOBBIX 3aj1ay aaredpandeckuM CriocoooM.



Yucnossle HEpaBeHCTBA M UX cBoWcTBa. HepaBeHCTBO ¢ OXHOM nepeMeHHOU. PaBHOCWIBHOCTB
HepaBeHCTB.JIMHEHbIE HepaBeHCTBA C OJHOM INepeMeHHOH. CHCTEeMbl JUHEHHBIX HEPABEHCTB C OJHOM
MIEpPEMEHHOM.

Dyukyuu

[Tonsitre pyrkuu. O0MacTh ONpeAeICHUS © MHOKECTBO 3HaUeHUH QyHKIwH. CIIoco0ObI 3a1aHus
(b yHKIHIA.

I'padux Gpynkun. Yrenune cBorcTB GpyHKIMM 110 e€ rpaduky. [Ipumepsr rpadukoB
(GyHKIMHI, OTpa)karoUX peaabHble IPOLECCHI.

OyHKIINH, OTIMCHIBAIOIIIE IPIMYIO U 00PaTHYIO POTIOPIUOHATIBHBIE 3aBHCUMOCTH, UX I'paduKH.

OyHkunY = x?y=x%y=yx,y=|x|, I'paduueckoe penieHre ypaBHEHUH U CHCTEM YpaBHEHUI.
9 Knacc

Yucna u eviuucnenusn

JleicTBUTEIbHBIE YHCJIA.

PannonanpHble ynca, MppallMoOHaNbHbIE YUCIA, KOHEUHbIE U OECKOHEUYHbIE IECATUYHbBIE IPOOH.
MHO0k€eCTBO IeHCTBUTENBHBIX YUCEIT; AEMCTBUTEIbHBIC YHCIIA KAK OECKOHEUHBIE JECSITUUHBIE JPOOH.
B3anMHO 01HO3HaYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JIEUCTBUTENBHBIX YUCEN U KOOPAUHATHON
IPSIMOA.

CpaBHeHUE NEHCTBUTENBHBIX YUCeN, apu(mMeTHuecKkue 1eHCTBUS ¢ JeHCTBUTEIbHBIMU YHCIIaMHU.
HN3mepenns, npudanKeHust, OLCHKH.



PazMepbl 00bEKTOB OKPYKAIOLIEr0 MUPA, JUTUTEIBHOCTD IPOLIECCOB B OKPY’KAIOLIEM MUpE.
[TpubnmxEHHOE 3HAUEHUE BEITMYMHBI, TOYHOCTH npuOmmkenus. Oxpyriaenue uucen. [Ipukunka u
OLICHKA PE3YJIbTaTOB BHIYUCICHUM.

Ypasnenus u nepasencmea
YpaBHeHus ¢ 0AHOI epeMeHHOM.

JIuneiiHoe ypaBHeHue. Penienue ypaBHEHHM, CBOAAIIUXCS K JINHEWHBIM.

KBagpaTtHoe ypaBHeHUe. PenieHne ypaBHEHUH, CBOAAIIMXCS K KBaIpaTHBIM. bUKBagpaTHOE ypaBHEHHE.
[TpuMepsl peleHus ypaBHEHUN TPETbel U YETBEPTOU CTENICHEH PA3JI0KEHUEM HA MHOXKHUTEIIH.

Pemenue 1poOHO-paiOHaIbHBIX YPAaBHEHHH.

Perienue TeKCTOBBIX 3a1a4 aaredpanuyecKuM METOJIOM.

Cucrembl ypaBHEeHHUH.

VYpaBHeHUe ¢ 1ByMs IEpeMEHHBIMU U ero rpaduk. Pemenne cuctem AByX JTUHEHHBIX YpaBHEHUI ¢
JBYMsI IIEPEMEHHBIMU. Penienne cucTem IByX ypaBHEHHUH, OJJHO U3 KOTOPBIX JJMHEHHOE, a IPyroe —
BTOpOI1 crenenu. ['paduueckas nHTeprnpeTaysi CHCTEMbl YpaBHEHUH € IBYMS IEPEMEHHBIMH.

Perienue TeKCTOBBIX 3aj1ay aaredpandeckuM crocoooM.

HepaBencrBa

YucrioBbIE HEPABEHCTBA U UX CBOKCTBA.
PemreHne nMHEHHBIX HEPABEHCTB C OJHOM NEpPEMEHHOW. PellleHHMe CHCTeM JIMHEHHBIX HEPABEHCTB C
onHOW mepemeHHOl. KBagpaTHble HepaBeHcTBa. I'paduueckas MHTEpIIpeTalisi HEPABEHCTB M CHUCTEM
HEPaBEHCTB C JBYMS IEPEMEHHBIMHU.



Dyukyuu
KBanparnunas pynkuus, e€ rpaduk u cBoiictsa. [lapabosa, KOOpIMHATH BEPIINHBI TapadOIIbI, OCh
CUMMETpPUHU TapadoIbI.

k —
Ppagucn ymuii: ¥ = K%Y =k b,y =2y =x%y = xy = I

Yucnogvie nociiedoeamebHOCmU

Onpenesienne U CNOCOObI 3aJaHUST YHCJIOBBIX MOCJI€10BATEIbHOCTEHH.

[ToHsTHE YKCTIOBOM MOCTIEAOBATENBHOCTH. 3a/IaHKE TIOCIEeI0BATEIbHOCTH PEKYPPEHTHON (hOpMYIOit
1 GOpMyIIoif N-ro YJIeHa.
ApudmMeTnyeckasi H reoMeTpuYecKasi MPOrpPeccum.

Apudmernueckas U reomeTpudeckas nporpeccuu. DopMyIbl n-ro uieHa apudmMeTudeckoi u
F€OMETPUUYECKON MPOTPECCUi, CyMMBI IIEPBBIX N WICHOB.

NzoOpaxenue uneHOB apuPMETHIECKON 1 TEOMETPUUECKON MTPOrPECCHM TOUKAMHU Ha
KOOpI[I/IHaTHOI\/’I IUIOCKOCTU. JINHEWHBIH 1 BKCHOHCHHI/IaHBHHﬁ POCT. CJ'IO)KHBIC IMPOLCHTHI.

U UX CBOICTBA.

4. Tlmanupyemble npeaMeTHbIE Pe3yJibTAThI 0CBOEHUsI padoueii mporpaMMel
Kypca «AJaredopa» 7 — 9 kiaace

1 Knacc
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OcBoenune yueOHOro Kypca «Anredpay» 7 Kiaacc JOMKHO 00ecreunBaTh JOCTHKEHUE
CIIEYIOIIUX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB:
Yucna u eviuucnenusn

BrImonHsATh, coyeTast yCTHbIE U MMCbMEHHBIE TPUEMBL, apU(pMETHUECKUE JEHCTBHS C PallHOHATIBHBIMU
YHCIIAMH.

HaxoauTth 3HaYCHHS YUCIOBBIX BRIPAXKCHHUIA;, TPUMEHSATh Pa3HOOOPa3HbIE CIIOCOOBI M PUEMBI BEIYUCIICHUS
3HAYCHHI JPOOHBIX BRIPAXKCHUH, COACPIKALINX OOBIKHOBEHHBIC U ISCATUYHBIC APOOH.

[epexoanTs OT OTHON OPMBI 3aMTUCH YHCEI K APYToi (IpeoOpa3oBbIBaTh ACCATUUHYIO APOOH B
OOBIKHOBEHHYTO, OOBIKHOBEHHYIO B JIECATUIHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATHYHYIO JPOOBb).
CpaBHUBaTh U yIOPSJOUYNBATh PallMOHATIbHBIE YHUCIIA.

OKpYTJIISATB YUCTA.

BbINOMHATS NPUKKUIIKY U OLIEHKY Pe3y/bTaTa BHIYMCICHUN, OLIEHKY 3HaUEHHUN YUCIIOBBIX BHIPAXKEHUHN.

BrinonHsaTh I[eﬁCTBI/IH CO CTCTICHAMU C HATYpaJIbHbBIMHU IOKa3aTC/IAMU.

HpHMeHHTB TMpU3HAKU ACJIMMOCTH, PA3JIOKECHUE HA MHOXKUTEIN HATYPaJIbHbIX YUCEIL.

Pemiate IMPAKTUKO-OPUCHTUPOBAHHBIC 3a/1a4U, CBA3aHHBIC C OTHOICHUCM BCJINYHH,
MMPOMNMOPHUOHATIBHOCTBIO BEJIMYUH, ITPOLCHTAMHA,; UHTCPIIPETUPOBATDL PE3YJIbTAThI PECIICHUA 3a/1a4 C
Y4Y€TOM OI'paHUYCHUU, CBA3AHHBIX CO CBOUCTBAMH PACCMATPHUBACMBIX OOBCKTOB.

Anzebpauueckue gviparcenus

Hcmnonp3oBaTh anreOpanyecKyro TEPMHHOJIOTHIO U CHMBOJIMKY, IPUMEHSTH €€ B TIPOIIECCEe OCBOSHUS
y4eOHOTro MaTepuana.



\
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HaXOI[I/ITb 3HA4YCHUA 6yKBCHHI>IX BBIpa)KeHPII;'I IIpHU 3aJaHHBIX 3HAYCHUAX IIEPEMCHHBIX.

BEITIONHATE TPe00pa30BaHusI LIENIOTO BBIPAXKECHUST B MHOTOWICH IIPUBEICHUEM MOJOOHBIX CIIAraeMbIX, PACKPBITHEM
CKOOOK.

BhInonHATE YMHOXKEHHE OJHOYWICHa HA MHOTOYJIEH M MHOTOWIEHA HA MHOTOWICH, IPUMEHATH (POPMYJIbI
KBaJpaTa CyMMBI M KBaJapaTa pa3HOCTH.

OcyliecTBIATh Pa3IoKEHHE MHOTOYIEHOB HA MHOYKHTEIHM € MOMOILBIO BHIHECEHHS 3a CKOOKHM 00IIero
MHOKHTEJIS, TPYIIUPOBKY claraeMbIX, IPUMEHEHUsT OPMYJT COKPAIIEHHOTO YMHOKEHHSI.

[TpumensaTs npeodpa3oBaHUsl MHOTOUJICHOB JIJISl PEILICHUs pa3IMYHbBIX 33724 U3 MAaTEeMaTHKH, CMEKHBIX
MIPEIMETOB, U3 PeaTbHON MPAKTUKH.

Hcnonb30BaTh CBOWCTBA CTENICHEH ¢ HATYPaJIbHBIMH IIOKA3aTENIMHE JUTS TPe00pa30BaHMs BRIPKEHHUH.
Y ‘PAGHEHUA U HepaéeHcmea

Pemarts nmuHelHbIe YpaBHCHUA C O,I[HOﬁ nepeMeHHoﬁ, MMPpUMCHSIA IIpaBUJjia IEpexoga OT UCXOAHOTO
YpaBHCHUA K paBHOCUIIBHOMY €MY. HpOBepHTB, ABJIACTCA JIM YHUCJIO KOPHEM YpPaBHCHUA.

[MpumeHsTH rpadguyeckue METOIbI PU PELICHUHN JIMHEHHBIX YPaBHEHUH U UX CHCTEM.

ITonbupats npuMephI map YUCEN, SBISIONINXCS PEIICHHEM JINHEHHOTO YpaBHEHHUS C ABYMsI IepeMeHHBIMU. CTPOUTH B

KOOpZ[HHaTHOﬁ INIOCKOCTH rpa(bm( JIMHEHMHOTO YpaBHCHHUS C ABYMA IICPEMECHHBIMU
HOJIB3YACh TpapUKOM, IPUBOJUTH IPUMEPHI PELICHUS YPaBHEHUSI.

Pemmate cucteMbl ABYX JMHEHHBIX YPaBHEHUH C IBYMs IEPEMEHHBIMH, B TOM YHUCIIE rpadIIecKu.

CocTtaBiaTs U peuaTrb JIMHEHHOE YpaBHCHHUE WJIH CUCTEMY JIMHEHHBIX ypaBHeHI/Iﬁ 110 YCJIOBUIO 3a1a4H,
HUHTEPIIPETUPOBATHL B COOTBETCTBHUU C KOHTCKCTOM 3aJiavn HOHy‘{eHHBIﬁ pe3yibTart.



Koopounamut u cpagpurku. @yukyuu

N300paxarh Ha KOOPAWHATHOM MPSMOM TOYKH, COOTBETCTBYIOIINE 3aJJaHHBIM KOOPIUHATAM, JIYH,
OTPE3KH, MHTEPBAJIBI; 32 MMHCHIBATH YMCIOBBIE IPOMEXYTKH Ha alreOpandecKoM s3bIKeE.

OtMeuaTh B KOOPAMHATHON IFIOCKOCTH TOYKH I10 33/IaHHBIM KO OpJHMHATAM; CTPOUTH IpaduKH JTHHEHHBIX
¢ynkuuit. Ctpouts rpaduk ¢pyHkuuu y= | x1.

OnuceIBaTh ¢ MOMOIBIO (DYHKIMH H3BECTHBIE 3aBUCHMOCTH MEXTy BETUYMHAMU: CKOPOCTh, BPEMS,
paccTOsIHUE; IICHA, KOJTUYECTBO, CTOUMOCTD; ITPOU3BOAUTEIIBHOCTh, BPEMs, 00bEM pabOTHI.
Haxonuth 3HaueHHe QYHKIIUH 10 3HAYCHHUIO e€ apryMeHTa.

[ToHuMatp rpaduueckuii criocod npencTaBieHus ¥ aHainu3a nHopManum; n3BIeKaTh U HHTEPIPETHPOBATh HHPOPMALINIO U3
rpaduKoB peabHbIX IPOLIECCOB U 3aBUCHMOCTEH.

8 knacc
OcBoenne yaeOHOT0 Kypca «Anredpay» 8 Kitacc T0JDKHO 00eCcIeYrBaTh TOCTHKEHUE

CIEYIOIIUX TPEIMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:
Yuciaa v BBIYUCJICHUA

Hcnonw3oBaTh HaYabHBIE MpEACTABJICHUSA O MHOKECTBE )IGfICTBHTCHBHBIX qucell 41 CpaBHEHUSA, OKPYTJICHUA U
BBIYHMCIICHUM, 1/1306pa>1<aTb JACUCTBUTCIIBHBIC YUCJIa TOYKAMU HAa KOOPAWUHATHOU HPAMOU.

[TpumeHsTh TMOHATHE apu(METUYECKOro KBAJApPaTHOTO KOPHS; Ha- XOAWTHb KBaJpaTHbIE KOPHH,
UCTIONB3YS MPU HEOOXOIUMOCTH KaJBKYJSATOP; BBIIOIHATH IPeoOpa30BaHUs BBIPAKEHUN, COAEPIKAILINX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ys CBOMCTBA KOPHEH.
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Hcnonp30BaTh 3alMCH OOJIBIINX W MaJIbIX YHCET C IIOMOIIBIO ACCATUYHBIX I[pO6CI>i u cTerneHel yncia 10.
Aﬂreﬁpanqecm{e BBIPAKCHUA

HpI/IMeHHTI) IIOHATHEC CTCIICHU C ICJIBIM IIOKA3aTCJIEM, BBIIIOJIHATH Hp606p330BaHI/I$I BLIpa)KeHI/Ifl,
COJACpXKAUX CTCIICHHU C LECJIbIM IIOKA3aTCJIEM.

BEINONHATE TOKAECTBEHHBIC IPEOOPA30BAHMUS PAIIMOHATILHBIX BBIPAXKCHUH Ha OCHOBE MPAaBHJI ICHCTBUI HaJ
MHOTOYJICHAMH U aNre0pandecKuMHu IPOOsMU.

PaCKJ'Ia,Z[LIBaTI) KBaZ[paTHBIﬁ Tp'éXLI.HCH Ha MHOXHUTCIIH.

[IpumensaTs npeoOpa3oBaHMs BEIPAXEHUH JUTA PEIICHHUS PAa3INYHBIX 3a/1ad U3 MaTeMaTHKH, CMEXHBIX TIPEIMETOB,
U3 peaabHON IPAKTUKY.

YpaBHeHNS U HEPABEHCTBA

Pemarts J'II(I’Hel\/'IHLIe, KBaApaTHBIC YPABHCHUA U paAllMOHAJIbHBIC YPABHCHUS, CBOAANINUCCA K HUM, CUCTECMBI IBYX
YpaBHCHUU C ABYMs ICPEMEHHBIMU.

IIpoBOIUTE NMPOCTEMIINE UCCIEAOBAHNSA YPABHEHUIM U CUCTEM YPaBHEHUH, B TOM YHCJIE C IPUMEHEHUEM
rpaduyueckux npeacTaBieHul (yCTaHAaBIMBATh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa ypaBHEHUI
pEeLIeHHUs, €CIIU UMEET, TO CKOJIBKO, U TIp.).

HCpCXO,Z[I/ITL OT CIIOBECHOM q)OpMy.HI/IpOBKI/I 3aJ1a4M K eé anrerqueCKoﬁ MOACIHN C TIOMOIIIBIO COCTAaBJICHUA
YpaBHCHUS UM CUCTEMBI YPABHCHUU, UHTCPIPCTUPOBATE B COOTBETCTBUU C KOHTCKCTOM 3aaavuun
IMOJIYYCHHBIN PE3YyJIbTaT.
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HpI/IMeHHTI) CBOMCTBA YMCIIOBBIX HEPaBCHCTB AJIs1 CPaBHCHUSA, OLCHKU, PCIIAaTh JIMHEIHBIE HEPaABCHCTBA
C OAHOM NEPEMEHHOU U UX CUCTEMBI; JaBaTh r‘pa(bI/IquKy}o HIUIIOCTpaliO MHOXECTBA PEIICHHUU
HEPABCHCTBA, CUCTEMBI HCPAaBCHCTB.

DOyHKUMH

[lonuMate ¥ MCHONB30BaTh ()YHKIMOHATHHBIE MOHATHS M A3BIK (TEPMMHBI, CHMBOIMYECKHE O0O3HAYEHH);
OTIpeIeNISATH 3HaYeHNe (DYHKIIUU 110 3HAYCHUIO apTyMEHTa; ONPeIeIIsATh CBOMCTBA (YHKIWU 10 e€ rpaduKy.

Ctpourts rpaduku 31eMeHTapHbIX QyHKIWMH Buma y = K/X , y = x2, y= X3, y=\/x, y= IxI; onuchIBaTh CBOICTBA YUCIOBOM
(hyHKIHA TI0 €€ TpaduKy.

9 knacc
OcBoenne yaeOHOTO Kypca «Anredpa» 9 kitacc T0JDKHO 00ecIiednBaTh TOCTHKEHUE
CIIETYIOIINX TPEIMETHBIX 00pa30BaTEIbHBIX PE3yIHTATOB:

Yucna u epluucnenus

CpaBHHUBAaTh U yIOPSJOUYMUBATh PAallMOHATIbHBIE U HPPALMOHATBHBIC YHCIIA.

BrimonuaTe apupmeTndeckue ASUCTBHS C palliOHATBHBIMY YHCIIAMH, COYETasi yCTHBIE U ITMCEMCHHBIC IPUEMBHI,
BBITOJNHATD BBIYUCIICHHUS C UPPALIMOHAIbHBIMU YUCIIAMHU.

HaXO,Z[I/ITB 3HAYCHHUS CTCIICHEH C IOCJIBIMH ITIOKA3aTCIIIMU 1 KOpHeﬁ; BBIYHMCJIATH 3HAYCHHUA YU CIIOBBIX
BBIPA’XCHHU.



OKpyrIATh AEMCTBUTENBHBIE YHCIIA, BHITOIHATH PUKUAKY PE3YyIbTaTa BEIYUCICHUI, OIIEHKY YHCIIOBBIX
BBIPAKEHUN.

YPQBHCHM}I U Hepaeencmea

Pemrate nuHeliHbIE ¥ KBaJpaTHBIC yPaBHEHUS, yPaBHEHU, CBOSIINECS K HUM, IpocTeie ApooHO-
panuoHaIbHbIE YPAaBHEHUS.

Pewats cucteMsl IByX JMHEHHBIX YPABHEHUN C IByMs IIEPEMEHHBIMU U CUCTEMBI ABYX YPAaBHECHHUH, B
KOTOPBIX OJIHO YPABHEHHE HE SABIAETCSA JTMHEUHBIM.

Pemrate TekcTOBBIE 3aa4UK anreOpandeckuM criocoOOM C IIOMOIIBIO COCTABIICHNS YPABHEHHS WIIM CUCTEMBI IBYX
YpaBHEHUH ¢ ABYMsI IEPEMEHHBIMU.

[IpoBoUTh MpPOCTEHIIINE UCCIIEIOBAHNS YPABHEHUI U CUCTEM YpaBHEHUM, B TOM YUCIIE C IPUMEHEHUEM
rpaduyeckux npeacTaBieHul (YCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CHCTEMa ypaBHEHUH pelIieHus,
€CJI UMEET, TO CKOJIBKO, U TIp.).

Pemate nuHeitHbIe HEPABCHCTBA, KBA/IpaTHBIC HEPABCHCTBA, I/I306pa)KaTI) PEUICHNEC HCPABCHCTB Ha
YHCJIOBOM MPAMOMU, 3alIUChIBATh PEHICHUEC C TIOMOIIBO CUMBOJIOB.

PemaTte cucTemMbl TUHEHHBIX HEPABCHCTB, CUCTCMbI HCPABCHCTB, BKIIHOYAIOIIUC KBAAPATHOC
HEPABCHCTBO, I/1306pa)KaTI) PEIICHUE CUCTEMBI HCPABCHCTB HA YU CJIOBOU ITPAMOU, 3AITMCBIBATh PECIICHUEC C
IIOMOIIBIO CHMBOJIOB.

Hcnonb3oBaTh HCPABCHCTBA IMPU PCHICHUU PA3JIMYHBIX 3a4a4.

Dyukyuu
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Pacno3naBath (byHKI_II/II/I HN3Yy4YCHHBIX BUIOB. Iloka3eIiBaTh CXEMaTHUYCCKH PaCIOJIOKCHHEC HA KOOpHHHaTHOﬁ

ot T YRR
. y=kx,y=kx+b,y=-,y=x%y=+x,y= |x|
IIOCKOCTH rpauKoB GYHKIMI BUIa: g x- 2 '

OT 3HaYeHUI K03((HULIMEHTOB; OMUCHIBATH CBONCTBA (DYHKIIUA.

B 3aBUCUMOCTHU

Crpouth 1 n300paxarh CXeMaTHUECKH TpaQUKK KBAAPATUIHBIX (YHKIHIA, ONICHIBATH CBOMCTBA
KBaJ[paTHYHBIX (DYHKLUH 10 WX TpaduKaM.

Pacnio3HaBaTh KBaJpaTHUHYIO QYHKIHIO 110 GopMyJie, TPUBOIUTE TPUMEPHI KBAAPATUIHBIX (QYHKIMHA U3
peanbHOHN KU3HH, PU3UKH, TEOMETPHUH.

Apugpmemuueckan u ceomempuueckan npozpeccuu
PacnioszHaBath aprMeTHIECKyI0 M TEOMETPUUECKYIO TPOTPECCHU IPH PA3HBIX CMIOCO0AX 3aJaHHs.

BrITIOTHATH BEIYHCIICHHUS C HCTIOJIB30BaHHEM (OPMYJT N-TO WieHa apu(METHISCKOW U TEOMETPHUYECKON TPOrpeccui,
CYMMBI NIEPBBIX N YWICHOB.

I/I306pa)KaTb YJICHBI IIOCJICA0BATCIILHOCTH TOYKaAMH1 Ha KOOp,Z[I/IHaTHOﬁ IIJIOCKOCTH.

Pemats 3a1a4i, CBA3aHHBIC C YHMCJIOBBIMHU ITOCJICJOBATCIbHOCTAMUA, B TOM YHUCJIC 3a/Ja4H U3 peam,Hoﬁ KU3HU (C
HCIOJIb30BAaHUCM KaJIbKYJIATOPA, L[I/I(i)pOBBIX TGXHOJ'IOFI/II/I).



TEMATHUYECKOE INIAHMPOBAHUE YYEEHOI'O KYPCA (I1O0 TOOAM OBYYEHU)

7 knacc

Ha3Banue pa3aena
(Tembl) (4mCII0

OcHoBHOE coiepikaHue

OcHoBHbIE BH/IbI A€ATEIbHOCTH

0P

aacon) 00y4Jaronuxcs
Yucaa u [ToHsATHE PAlMOHAILHOTO CHCTeMATH3UPOBATH H m‘m
BBIYHCJICHHSI. uncia. ApuMeTHIecKue odoramars 3HAHUSA 00 collection.edu.ru/
PannoHanbHbIe neiicTBUS ¢ 0OBIKHOBEHHBIX U JIECSITUYHBIX https://resh.edu.ru/
ypeaa PpalMOHAILHBIMU IpoosX.
(254 upc | CpaBHMBATH H YIIOPSI0YMBATH

namu. CpaBHEHHE,
yIOPsII0YNBaHNE
paIoHaIbHBIX YHCE.
Crenenb ¢ HaTypaJbHBIM
MTOKa3aTeNeM.

Peuenne oCHOBHBIX
3a/1a4d Ha ApooH,
MPOLEHTHI U3 peaibHON
TIPAKTHKH.

Apoou, mpeodpa3oBbIBas IpU
HEOOXOUMOCTH JIECATUYHBIC
JIpoOH B OOBIKHOBEHHBIE,
OOBIKHOBEHHBIC B ICCSITHUHBIC,

B YaCTHOCTH B OECKOHETHYIO
JIECATUYHYIO TPOOb.

IpumeHsaTHL pasHooOOpa3HbIe
CIoco0bl U MPUEMBI BLIYHCIEHHS
3HaYeHHUIl APOOHBIX BbIPAKEHHUI,



http://school-/

IIpu3Haku AeIMMOCTH,
pa3noKeHUs Ha
MHOKHUTENN HATypaIbHBIX
quced.

Peanbuble
3aBucuMocTH. [Ipssmas
u oOpaTHas
MIPOMOPIUOHATBHOCTH

coJiepyKaInXx OOLIKHOBEHHBIC U
JIECATUYHBIC IPOOH: 3aMECHSATH MPH
HEOOXOIMMOCTH ACCATHYHYIO IPOOD
OOBIKHOBEHHOU U 0OBIKHOBEHHYO
JICCATUYHOM, PUBOJIUTH BHIPAKCHUE
K popme, HanboIee yI00HOH st
BBIYHMCIICHUH, TPe0OPa30BbIBAT
IpoOHBIE BHIPAKCHUS HA
YMHOKEHHE U JICTICHUE JIECITUYIHBIX
JIpo0eii K TEHCTBUSM C IICIIBIMU
YHCIIAMH.

IIpuBOAMTH YK CIOBBIE 1
OyKBEeHHbIe PUMepPbI CTEIIEHH C
HaTypaJbHBIM MTOKa3aTeleM,
0OBSICHSIS1 3HAUCHHUS OCHOBAHUSI
CTETICHH U TI0Ka3aTessl CTEeNeHH,
HaXOJUTh 3HAYCHHS CTETIeHEH BH/Ia
a" (a— mo6oe paroHanbHOE
YHCII0, N — HaTypaJbHOE YHCIIO).




IMonumaTh CMBICH 3aITHCH
OOJIBIINX YUCEJI C TOMOIILIO
NMECATUYHBIX APOOCH H
creneneit uucia 10,
MPUMEHATH UX B peajbHbBIX
CUTYaITUsX.

IIpuMeHsATHL IPU3HAKU
JEJIMMOCTH, Pa3I0KeHHUs Ha
MHOXHTENIN HaTypaJIbHBIX
YHCEell.

Pematsb 3aga4n Ha YacTH,
MPOLEHTHI, IPONOPLMH, Ha
HaX0XJICHUE JIpoOH (IIPOIICHTA)
OT BEJINYHMHBI U BETTMUUHBI 110 €&
IipoOu (TIpOTIeHTY ), ApoOH
(mpoueHTa), KOTOPBIN
COCTABJISIET OJIHA BEJTMYUHA OT
npyroi. IlpuBoauTs,
pa30upaThb, OLIEHUBATH
pa3InvHbIC PEHICHUs], 3aIHCH




pELIeHUI TeKCTOBBIX 3aJ1ay.
Pacno3naBaTh H O0BLSIICHATH,
OMUPASICh HA OIPEICTCHHUS,
MIPSIMO TIPOTIOPIIHOHAIEHBIE U
00paTHO MPOIOPIIUOHATILHBIC
3aBHCHMOCTH MEX]TY
BENTMYMHAMU; NPUBOAUTH
NMpUMepbI 3TUX 3aBUCUMOCTEH 3
peaIbHOrO MHpPA, U3 APYTUX
YUEOHBIX MTPEIMETOB.

Pemare npakruko-
OPHUEHTUPOBAHHBIE 3a/1a4U HA
JIpoOu, MPOLEHTHI, MPSIMYIO U
00paTHYIO
IPONOPLMOHAIILHOCTH,
MIPOTIOPITUH

Auredpanveckue
BbIPasKeHHA

(27 u)

bykBeHHbIE
BBIPKEHHUS.
ITepemeHHbIE.
JlomycTuMble 3HaUEHUS

Oguanerpb anredpanveckoi
TEPMUHOJIOTHEN U CUMBOJIUKOM,
NMPUMEHSITH €€ B TIporiecce
OCBOCGHUS y4eOHOTO MaTepuaia.




MEePEMEHHBIX.
DopMyIIBL.
[IpeobpazoBanme
OYyKBEHHBIX
BBIPA)KEHUM, PACKpBITHE
CKOOOK U TIpUBEICHUE
MOJOOHBIX CIIAraeMbIX.

CBOICTBA CTEIIEHHU C
HaTypaJIbHBIM
oKa3aTeJIeM.

MHOTro4JICHEI.
Crnoxxenune, BEIYNTAHUE,
YMHOKCHHE
MHOTO4IeHOB. DopMyIib
COKpAIEHHOIO
YMHOKEHHUS.
Paznoxxenue
MHOTOYJICHOB Ha
MHOYKHUTEIIN

Haxomgurth 3HaucHUsI OyKBEHHBIX
BBIPXKCHUM MPHU 3aJaHHBIX
3HAYEHUSIX OYKB; BBHITIONHSTH
BBIYHCIICHUS IO (popMyImam.

BbinosaHsaTh npeoOpa3oBanus
L[EJIOTO BBIPKEHUSI B MHOTOUJICH
NpUBEICHUEM MTOJJOOHBIX
CJIaraeMblIX, PACKPBITHEM CKOOOK.

BbINOJHATHL YMHOXKEHHE
OJTHOWJICHAa HA MHOTOYJIEH U
MHOT'OYJICHa Ha MHOTOYJICH,
NpUMeHATh GopMyIIBl KBaIpaTa
CYMMBI M KBaJpaTa pa3HOCTH.

OcyuiecTBISITH Pa3IoKEHNE
MHOTOYWJICHOB Ha MHOXHTEIN
IMyTEM BBIHECEHUS 32 CKOOKHU
0o0IIero  MHOXKHUTEIIS,
puMeHeHus HOpMYITbI




pa3HOCTH KBaJpaToB, (opMyI
COKpAIEHHOIO YMHOXKEHHUS.
IpumensaTs npeodpazoBaHue
MHOT'OWICHOB ISl PELICHUS
Pa3INYHBIX 3a/1a4 U3
MaTEMaTHKH, CMEKHBIX
[IPEAMETOB, U3 PEAILHON
MPaKTUKH.

3HAKOMHUTBCS ¢ HCTOPHUEH
pa3BUTHUS MaTeMaTUKU

YpaBHenus u
HEPABEHCTBA
(20 9)

YpaBHeHue, npaBuia
peoOpa3oBaHus
ypaBHEHUS,
PaBHOCHIILHOCTh
YpaBHEHU.

JIuHeiiHoe ypaBHEHHE C
OJIHOM IEPEMEHHOH,
pelLIeHUE JIMHEUHBIX
ypaBHeHuil. Pemenne
3aJ1a4 ¢ IOMOIIBIO

PemaTs nuHeiiHOE ypaBHEHHE C
OJIHO NepeMEeHHOM, NpUMeHs s
NMpaBWJIa mepexosia ot
HCXOJIHOTO YPAaBHEHUS K
PaBHOCUIILHOMY eMy OoJiee
npocroro Buja. Ilposepsrs,
SIBJIIETCS JIU KOHKPETHOE YHCIIO0
KOPHEM ypaBHEHUSL.
Honduparte npumepsl nap
YHCell, ABJISIOUINXCS PEeLIEHHEM




YpaBHEHUH.

JIuneiiHoe ypaBHEHUE C
JBYMSI [IEPEMEHHBIMU U
ero rpaguk. Cucrema
JBYX JIMHEHHBIX
YpaBHEHUH C IByMs
nepeMeHHbIMU. Pemenue
CHUCTEM ypaBHEHUI
CIOCOOOM TOACTaHOBKH
U CTI0COOOM CIIOKEHUS

JIMHEWHOTO YPABHEHHUS C IByMs
nepeMeHHbIMU. CTPOUTH B
KOOPAMHATHOM IIOCKOCTH
rpadyK JMHEHHOTO YpaBHEHHUS
C ABYMsI [IEPEMEHHBIMU;
MOJIB3YSCh IPAYUKOM,
NPUBOAUTH IPUMEPbI
pELICHUs YpaBHEHHS.
HaxoauTs pemenne cucTeMsl
JIBYX JINHEHHBIX YPaBHEHHH C
JIByMsI TEPEMEHHBIMH.

CocTaBasaTh U pemiath
YpaBHEHUE WU CUCTEMY
YpaBHEHHH I10 YCIIOBHIO 314U,
HHTEPIPETUPOBATH B
COOTBETCTBHHU C KOHTEKCTOM
3aJ]auy MOJYYCHHBIN pe3yabTaT

Koopaunatsel n
rpapuku. PyHKuuu
(24 )

Koopaunara Touku Ha
npsaMoit. Yuciossie
MIPOMEKYTKH.

HN300paxkaTh Ha KOOPINHATHON
IPSIMOM TOYKH,
COOTBETCTBYIOIIHE 33/ [aHHBIM




Paccrosinue mexnay aBymst
TOYKAMU KOOPJIUHATHOM
MPAMOM.

[IpsmoyronbHas cucrema
KOOpPJMHAT Ha TIOCKOCTH.
[Ipumeps! TpadukoB,
3aJJaHHBIX (POpMyIaMH.
Urenue rpagkoB
peabHBIX 3aBUCHMOCTEH.

[onstre pynkmum. ['padux
¢ynkuuu. CpoiicTBa
¢bynkuuni. Jluneitnas
¢ynkuus. [Toctpoenne
rpaduka JUHEHHOM
¢bynkunu. ['paduk GyHKmm
y=1lxI

KOOpIMHATAaM, JIy9d, OTpPE3KH,
MHTEPBAJIbI; 3allUChIBATh HMX Ha
anredpanvIeckoM sI3bIKe

OTMeuyaTh B KOOPAUHATHOM
INJIOCKOCTH TOYKH I10 3aJaHHBIM
KOOpJIMHATaM; CTPOUTH Tpaduku
HECJIOKHBIX 3aBUCUMOCTEH,
3aJaHHBIX (OPMyJIaMH, B TOM
YHCIIe ¢ TIOMOIIBIO TU(POBBIX
nabopaTopuii.

I[pumensiTh, U3y4aTh
NpeuMyIIecTBa,
HHTEePIPeTHPOBATH
rpauuecKuii crocoo
NpEe/ICTABICHUS U aHAIN3a
pa3HO00Opa3HON KU3HEHHON
WHPOPMAIIUH.

OcBauBaThb nousitue GpyHKIMY,
OBJIa/IeBaTh (DYHKLINOHAIBHON
TEPMHHOJIOTHEN.




Pacno3snaBathb JTMHENHYIO
dynkimio y = kx + b,
ONUCBIBATH €€ CBOWCTBA B
3aBHCHMOCTH OT 3HAYEHUU
k03¢ ¢unmentos K u b.
Crpouts rpadpuxn JIMHEHHOU
¢byHKIIH, QYHKITHHA
y=Ixl.

Hcnonb3oBats nuppoBbIe
pecypcesl sl TIOCTPOEHUS
rpadukoB GyHKIUH 1
W3Yy4EHUS UX CBOWCTB.
IIpuBoaUTH IpUMEPHI
JIMHEHHBIX 3aBUCUMOCTEN B
peasIbHBIX Tpoleccax u
SIBIICHUSIX

IloBTOpEeHune n
00001meHue (6 4)

IToBTOpEHHE OCHOBHBIX
MTOHSATUI U METOJIOB
Kypca 7 Kiacca,
000011IeHIE 3HAHUH

Bui0npaTh, npuMeHATH
OLIEHUBATH CNOCO0bI CPABHEHUS
YHCEJI, BRIYMCIICHUM,
peoOpa3oBaHUil BEIpAXKECHUH,
pelIeHus] ypaBHEHUH.




OcyecTBJISITH CAMOKOHTPOJIb
BBITIOJIHSAEMBIX JEHCTBUI U
CaMOIIPOBEPKY pe3yJipTaTa
BBEIYHCIICHHAHN, TTPe0Opa30BaHIH,
nocrpoenuii Pemars 3agaum u3
peaIbHOM KU3HU, MPUMEHSITh
MaTeMaTH4YeCKue 3HAHMS [
pelIeHus 3a7a9 U3 IPyTUx
MIPEAMETOB.

PemaTh TekcTOBBIE 3a7a9H,
CPAaBHUBATH, BLIOUPATH
CIOCO0bI PEIICHUS 3a/1adl




8 KJIIACC

Ha3Banue pa3aeJia

DOP

(Tembl) OcHOBHOE OcHOBHBIE BU/IbI 1€SITEJILHOCTH
Kypca (41cJI0 4acoB) coep:kaHue o0yuyaromuxcst
Yucaa u Bbruuciaenus. |KeagpatHbsiid DopMyIMPOBATH OlIpee/ieHue M‘M
KBagpaTHble kopHU KOpEHb U3 YHCIIa. KBaJIpaTHOTO KOPHS U3 4HCIa, collection.edu.ru/
(15 u) [TonsTue 06 ApHU(METHYECKOTO KBaJIPATHOTO KOPHSI. https://resh.edu.ru/

MppaLroHaTbHOM IIpuMeHATH Onepanuio U3BJICUCHUS

umce. KBaJpaTHOTO KOPHS U3 YHCIIA,

lecsiTuHbIC MCMOJb3Ysl TIPU HEOOXOIUMOCTH

MPUOIKEHUS KAJTbKYJISATOP.

MppaLnoOHANIbHBIX OueHnBaTh KBaJApaTHbIC KOPHU

urces. LIEJIBIMU YUCIIAMH U AECATHUHBIMH

JleiicTBUTEIIbHBIC TpOOSMHU.

urcna. CpaBHeHHE CpaBHUBATH U YNIOPS104YMBATH

JICI\/’ICTBI/ITGIIBHBIX pallMOHAJIBHBIC U UppalliOHAJIbHbBIC

umcel. YKciia, 3alMCAaHHbIE C TOMOIIBIO

ApudmeTrnueckuit KBaJIpaTHBIX KOpHEH.

KBaApaTHBIM HccaenoBaTh ypaBHeHHe X- = @,

KOPEHb. HaXOJUTb TOYHbIE U IPUOIKEHHbIE

PpaBHCHUEC BUJIa

KopHU mipu a > 0.
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X“ = a. CBoiicTBa
aprMeTHYECKUX
KBaJJpaTHBIX
KOpHEH.
[[peoOpa3oBanme
4CTIOBBIX
BBIPAKCHUM,
COIePIKALLINX
KBaJpaTHbIC
KOpHU

HccienoBaTh CBOMCTBA KBAIPATHBIX
KOpHEH, MPOBO/ISI YUCIOBLIC
PKCIIEPUMEHTHI C UCIIOJIb30BAHUEM
KaIbKyIATOpa (KOMITBIOTEPA).
/loka3pIBaTh CBOICTBA
apr(METHIECKUX KBaJPAaTHBIX KOPHEH;
MPUMEHATH UX JJIs IpeoOpa3oBaHus
BBIPAKCHUN.

BrinousaTh npeodpazoBanus
BBHIPKCHUIM, COIEPIKAIINUX KBAPATHBIC
KOpHU. BripaxaTs nmepeMeHHbIe 13
FCOMETPUYCCKUX U (PU3MUECKUX
dbopmyi.

Bbrunc/siTh 3HAYEHHUS BEIPAKEHUH,
CoIepKaIINX KBaIpaTHRIC KOPHH,
VCTIOJIB3YSI TPH HEOOXOAMMOCTH
KaJIbKYJISITOP.

Hcnonb30BaTh B X0/1€ PEILICHUS 3a1a4
PIIeMEHTapHbIC PEACTaBICHMUS,
CBSI3aHHBIC C TPUOIIKEHHBIMU

SHAYCHHUAIMMU BCIIMYHH.




3HAKOMUTBHCS ¢ UCTOPHUEI pa3BUTHS
MaTeMaTUKHI




Yucja 1 BLIYUCIEHUS.
CTreneHb ¢ 1eJbIM
nokasarejieM

(79)

(CTerneHs ¢ IeJIbIM
[T0KA3aTEIIEM.
CrannapTHas
Bamuch YUCa.
Pasmepsl
00BEKTOB
OKPYKAIOIIEro
Mupa (0T
DIIEMEHTAPHBIX
4aCTHIL 10
KOCMUYECKHIX
0OOBEKTOB),
JTUTETLHOCTD
[TPOIIECCOB B
OKpYKaroIIeM
MUpE.

CBOICTBA CTEIIEHU
C LIETIBIM

DopMyJIHPOBATH omnpe/eaenue creneHn 0
C LIETIBIM MTOKa3aTelIeM.
[IpencTaBisiTh 3aIMCh OOJIBIINX U
MaJIbIX YHCE B CTAHAAPTHOM BHJIE.
CpaBHMBATBH YHCJIA U BEJIMYUHEI,
3amrCcaHHbIe C UCTIOIB30BAHUEM
crenienu 10.

Hcnonb30BaTh 3aUCh YHCEN B
CTaH/IaPTHOM BHJIC JIJIsl BBIPAXKCHUS
pa3MepOB O0BEKTOB, UIUTEIBHOCTH
MIPOIIECCOB B OKPY>KAOIIEM MHUPE.
@DopMyJIMPOBaTh, 3aMUCHLIBATH B
CHMBOJIMYeCKOH opMme U
WLTIOCTPUPOBATH IPUMEPAMU
CBOICTBA CTEIIEHU

C LIEJIbIM [TOKa3aTelIeM.

[IpuMeHsATH CBOWCTBA CTEIICHU IS
mpeoOpa3oBaHUs




MoKazaTeIeM BBIPAYKCHUIA, COICPIKAIINX CTEIICHH C
LIeJTBIM [TOKa3aTeeM. BbINMoTHATH
MelicTBMSI C YNCIIAMH, 3aITCAaHHBIMU B
CTaHJAPTHOM BHJE (YMHOXKCHHE, [IeTICHHE,
BO3BE/ICHHE B CTCIICHD)

KBagpaTHbIit
Anreﬁpaanecél;[I;I;eH Pacno3HaBaTh KBaJIpaTHBIN TPEXUJICH,
BbLIPAKEHHUS. P " Kanpatpelii Tpéxusien YCTaHaBJIMBATh BO3MOJKHOCTB €I0
Paznoxenue
pa3J105KEHUS] HA MHOKUTENH.
(5 4) KBaJpaTHOIO PackiaabIiBaTh HA MHOKHTEIH

TpéXusieHa Ha KBa/IpaTHBII TPEXUWIEH C
MHOXUTCIIH HEOTPHULATEIbHBIM JUCKPUMUHAHTOM




Auredpanveckue
BbIpa/KeHMsI.

Anredpanueckasi 1podb

(15 9)

Anrebpandeckast
TpOOBb.
/TonmycTrMble
BHAYCHMUSI
MEpEMECHHBIX,
BXOJSIINX B
anreOpanveckue
BBIPKCHHS.
(OcHOBHOE
CBOICTBO
anreOpanveckoi
ITpo0OH.
CokpaiieHne
ITpo0eii.
Cro)XeHHe,
BLIYUTAHUE,
YMHOKEHHE U
eneHme
aTe0panaecKux

ITpO0eii.

3anuceIBaTH anredpanyuecKue
BeIpakeHHst. HaxoauTh o6nacts
OIIpeIesICHHsI PALMOHAIEHOTO
BBIpaKEHHS. BBINOJTHATH YHCIOBbIC
MO/ICTAHOBKH U BHIMHCJISITH 3HAUCHUE
ITPOOH, B TOM YHCJIEC C TIOMOIIBIO
KaJIbKyIsiTopa. @opMyJIHpoBaTh
OCHOBHOE CBOWMCTBO aJIreOpanyiecKon
MpoOu ¥ NPUMEHSATD €ro [UIs
MpeoOpazoBaHus qpooeii. BbImoHATH
nericTBHSA ¢ aTeOpandecKuMH JIPOOSIMH.
[IpumensaTs mpeoOpa3oBaHus
BBIPAKECHUN JJIs1 pelIeHus 3a1a4.
Boipa:kaTh nepeMeHHble U3 GOpPMYIT
(pu3nvecKnx, reOMETPUIECKHX,
OTIMCHIBAIOMINX OBITOBBIE CUTYAIINHN)




[IpeobpazoBanue

BBIPaKCHU,
coziepKaIInx
anredpamdecKue
Ipobu
YpaBHeHuA Ksanparnoe Pacno3naBaTh KBajpaTHbIE YPABHEHHSI.
U HEPABEHCTBA. YpaBHEHHUE. 3anucbiBaTh GOpMYyJTy KOpHEI
KBanpaTnslie ypaBHenus |Hemonnoe KBa/IpaTHOTO YPAaBHEHUS; peliaTh
(15 9) KBaJpaTHOE KBaJipaTHbIe YPaBHEHHUsI — IOJIHbIC U
YpaBHEHHUE. HETIOJHbIE.
®dopmyJiia KOpHEU IIpoBoauTHL MpoCTeiilue UCcIeI0BAHUS
KBaJIpaTHOTO KBaJPATHBIX YPaBHCHHM.
YpaBHEHUSI. PemiaTh ypaBHeHMs1, CBOIAIINECS K
Teopema Buera. KBaJPATHBIM, C IOMOILBIO
Pemenue npeoOpa3oBaHUl U 3aMEHOU
YpaBHEHUH, [1EPEMEHHOI.

CBOAAIINXCA K

HaOnronaTe 1 aHATH3NPOBATH CBA3b




KBaJpaTHBIM. MEX Iy KOPHSIMHU M K03 duirentamu
[Ipocreiiiiue KBaJpaTHOIO YPAaBHEHHUS.
IpoOHO- Dopmy.MpoBaTh Teopemy Buera, a
paliioHaNbHbIE TaKke 00paTHYIO TeOpeMy, IPUMEHSTh
ypaBHEHUSI. 9TH TEOPEMBI JJIs PEeLIeHHs 3a/1ad.
Pemenne Pemate TekCcTOBBIC 321241
TEKCTOBBIX 3a/1a4 C anreOpanyeckuM crocoOoOM: NepexoIuTh
[TOMOIIIBIO 0T CIIOBECHOW ()OPMYITUPOBKH YCIIOBHUS
KBaIpaTHBIX 3a/1auM K aIreOpandeckoil MOICH My TEM
ypaBHEHUI COCTaBJICHUS YpaBHEHUS; peliaTh
COCTaBJICHHOE YPABHEHHE;
MHTEPIPETHPOBATH PE3YJIbTaT.
3HAKOMHTBLCSA ¢ HCTOPUEH Pa3BUTHA
reOpsI
YpaBHeHus Uluneiinoe Pacno3HaBaTh JTUHEIHbBIE YPABHEHUS C
U HepaBeHcTBa. CucTeMBbl|[ypaBHEHHE C IBYMsI IE€PEMEHHBIMH.
YPaBHeHHIi ByMS CtpouTh rpadyKH JMHEHHBIX
(13 9) [EPEMEHHBIMH, €70 [ypaBHEHHUH, B TOM YHCIIE

rpaduk, mpuMeps
perieHns

ypaBHEHUH B LEJIBIX

HCT0JIb3YS UGPOBbIE pecypcehl.
Pazimuarh napajiesnbHble U

MCPCCCKAOIINECCS MTPAMBIC IO UX




UHCIIaX.

Perienue cucrem
IBYX JINHEHHBIX
YpaBHEHUH C BYMsI
MepeMEeHHBIMH.

[ [puMepsl pereHus
CHUCTEM
HEJTMHEHHBIX
ypaBHEHUI C TBYMsI
MepeMEeHHBIMH.
["paduueckas
MHTEpIpEeTalus
YpaBHEHUS C JBYMsI
MepeMEeHHBIMU U
CUCTEM ypaBHEHMI
C IByMSs
MepPEeMEHHBIMH.
Pemenue
TEKCTOBBIX 3a/1a4 C
[TOMOIIIBIO CUCTEM
ypaBHEHU I

YPABHEHUSIM.

PemaTs cuctembl IBYX JIMHEMHBIX
YpaBHEHUI ¢ IBYMS IEPEMEHHBIMU
MMOJCTAaHOBKOM 1 CIIOKCHUEM.
PemaTs npocreime CUCTEMBI, B
KOTOPBIX OJIHO U3 YPABHEHUI HE
[STBIISICTCS JIMHECHHBIM.

I[IpuBoauTH rpaguvecKyro
MHTEePIPEeTALUIO PELICHUS] YPABHEHUS C
TBYMSI IEPEMEHHBIMU U CHCTEM
YpaBHEHUH C TBYMS TIEPEMCHHBIMH.
Pemath TeKCcTOBBIE 322U
anredpanvdeckuM criocooom




YpaBHeHus
1 HepaBeHCTBA.HCPABCHCTE
HepaBencrsa (12 u)

YuciaoBble

DopMyTUPOBATH CBOMCTBA YHCIOBBIX

a 1 UX HEPABCHCTB, UJIJIIOCTPUPOBATH UX HaA

CBOMCTBA.
HepaseHctBo ¢

OJTHOH

IIEPEMEHHOM.
JInHeitnplie
HEpaBEHCTBA C

OJIHOM TIEPEMEHHOM pe
U UX pEIICHHE.
CucreMsbl

JIMHEHHBIX
HEPaBEHCTB C

OJIHOU NEPEMEHHOU TP
U UX pELICHUE.
N3o6pakenne
perieHus

JIMHEHHOTO
HEpaBEHCTBA U UX
CHCTEM Ha

YHCIIOBOM IPSIMOU

KOOPAMHATHOH NPSAMON, J0KA3bIBATH
anreOpanIecKu.

IIpuMeHATHL CBOKCTBA HEPABEHCTB B X0/
pelieHus 3aaay.

PemaTth JTuHEHHbBIE HEPABEHCTBA C
OJTHOM TTepeMeHHOM, N300pakaTh
IEHHE HEPABEHCTBA HA YUCIIOBOM
[IPSIMOI.

Pemath cucTeMbl JIMHEHHBIX
HEpaBEHCTB, M300pakaTh PELICHNE
CHUCTEMbI HEPaBEHCTB Ha YHCIIOBOM
MOH




DyHKUUH. [MonsTreyHKIHN. Mcnoab3oBarn (YHKIMOHAIBHYIO

OcHoBHbIE ompeeNeH s U TePMHUHOJIOTHIO U
MNOHATUSA MHOXECTBO CUMBOJIMKY.
(54) 3HAYEHUN [BeruncasaTh 3Hayenus GpyHKINiH,
¢ysaxmm. CriocoObl  BalaHHBIX POpMYyIaMH
3aaHus QyHKIUH. (TIpy HEOOXOIMMOCTH UCIIOJIb30BATh
I'paduk pyHKIHN. KAITBKYIIATOP); COCTABIATH TAOIUIIBI
byHKIUH, UX BHaYeHMii QyHKINU.
0TOOpakeHre Ha CTpouTh 1Mo ToYKaM rpaguku QyHKINAH.
rpaduke OnuchIBaThH CBOICTBA (hYHKIH HA
OCcHOBE €€ rpauIecKoro
[IpeCTaBICHUSI.

[Mcnmonb30BaTh (GYyHKIIMOHAILHYIO
TePMHUHOJIOTHIO U

CMMBOJIUKY.

[AccnenoBaTs mpuMeps! rpaduKoB,
OTpaKaroIUX peaibHbIe MPOUECCHl U
siBiieHus. [lpyBoAUTH NpUMepbI
[IPOLIECCOB U SIBJICHUH C 3aJaHHBIMU
CBOMCTBaAMH.

[(Acnosib30BaTh KOMIBLIOTEPHBIE




NporpamMMmsl s 10-
cTpoeHus rpaduKOB GYHKIHUHN 1
M3YUYCHUS! UX CBOMCTB

DyHKIHUH.
UuciioBbie
bynkuun
O

Urenue u
MOCTPOCHNE
rpaduKoB GYHKIHUH.
[Tpumeps! TpaduKoB
GyHKIMI,
OTpayKaroIINX
peajibHbIE IPOLIECCHI.
DyHKIUH,
OIMCHIBAIOIINE
PSMYI0 U 00paTHYIO
MPOTOPIIUOHAILHBIE
3aBHCUMOCTH, UX
rpadukmy.

['unepOoura.

HaxoauTh ¢ noMobio rpaguka
(yHKIUYM 3HAYCHUE O]

HOI 13 pacCMaTPUBAEMBIX BEJTUUHH I10
3HAUCHUIO IPY-TOM.

B HECI0KHBIX CITydasX BbIPAKaATh
(opmy0ii 3aBUCMMOCTB MEXK]1Y
BEJTMYMHAMMU.

OnucpIBaTh XapakTep U3MEHEHUs
OJHOU BEJIMYUHLI B

3aBHCHMOCTH OT U3MEHEHUS IPYTOil.




Ha3Banue pasgesna

DOP

(Tembl) OcHOBHOE OcHOBHBIE BU/IbI 1€SITEJILHOCTH
Kypca (4ucji0 4acoB) conep:kanue o0yuaromuxcst
["paduk pyHKIIMN Pacno3HaBaTh BUIIBI H3yYaeMbIX

— vZ
o ey
y =X, y=Ilxl,
rpaduyaeckoe
peIlIeHNE YpaBHEHHI
1 CUCTEM YpaBHEHUM

¢yukuuii. [loka3pIBaTh cXeMaTHYECKH
[0JIOKEHHIE HA KOQPAMHATHOW IIOCKOCTH
rpaduKoB (QyHKUMI Bupa: Y = X%, Y=
X3,
V=Xy=Ilxl

Mcnoib30BaTh GyHKIHMOHAILHO-
rpaguyeckue NnpeacTaBJaeHHs JUIs
[pEIIEHNUS U UCCIIEOBAHNS YPaBHEHUN 1
CHCTEM YPaBHEHUM.

IIpumMeHsaTs nM(poBbIC pecypebl s

MOCTPOCHUS rpadUKOB PYHKIUH




IToBTOpEHME U
00600meHue (6 )

[loBTOpEHME
OCHOBHBIX ITOHSATHH
1 METOZIOB KypCOB
7 1 8 KJ1accoB,
000011IeHE 3HAHUI

Bbi0upaTh, IPpUMEHSTh, OLLEHUBATH
CI10CO0bI CPABHEHMS YHCEJl, BRIYUCICHUH,
peoOpa3oBaHNi BEIPAKCHUHN, PEITICHIS
ypaBHEHUI.

OcylecTBJISITh CAMOKOHTPOJIb
BBIIIOJIHAEMbIX IEUCTBUNA U CAMOIIPOBEPKY
pe3yJibTaTa BEIYMCICHUH,
MpeoOpa3oBaHMi, TOCTPOCHH.

Pemath 3aga4mn U3 peaibHOM KU3HH,
MPUMEHATh MaTeMaTHYeCKue 3HaHUsI JJIs
[pereHns 3aja4 u3 Apyrux NpeMeToB.
PeimaTh TekcTOBBIE 33/1a4U, CPABHUBATH,

BLIOUPATH CIIOCOOBI PEIICHUS 3a1a9l




9 KIJIACC

Haspanme paznena | OcHoBHOe OcHoBHBIE BH/IBI AeATEJIbHOCTH S0P
(Tembl) Kypca coJep:kaHue o0y4Jarouuxcs
(4mci10 4acoB)
Yucaa n PaunonanbHbie PasBuBaTth npejacraBjieHus o m‘m
BBIYHMCJICHHS. qucna, quCIax: OT MHOXKECTBA collection.edu.ru/
JleiicTBUTEIbHBIE MppAaIHOHAIIbHBIC HATypPaJbHbIX YHCEI JI0 https://resh.edu.ru/
yucaa YHCIIa, KOHEYHBIE MHO’KECTBA ICHCTBUTEIBHBIX
©u u YHCed.

OecKoHEeUHbIE O3HAKOMHTBCSH C BO3MOXHOCTBIO

JECSITUYHBIE IPOOH. MIpEICTaBIECHUS IEHCTBUTEIBLHOIO

MHOoxecTBO YHCclla Kak 0ECKOHEYHOH

JIEHCTBUTEIIbHBIX JECATUYIHON IpOOH, MPUMEHSITH

qHCel; JeCATUYHBIC PUOINKECHUS

JIECTBUTEIIbHBIE panMoHAIBHBIX U

qrcia KaK UPPALMOHATBHBIX YHCE.

OecKoHEeuHbIE H3o06paxkath neiicTBUTEIBHBIE

JECSITUYHBIE IPOOH. yHcila TOYKaMu KOOPAMHATHON

B3zaumno MPSAMO.

OJIHO3HAYHOE 3anuceIBaTh, CPABHUBATH H

COOTBETCTBHE YHOPSAI0YHUBATH JICHCTBUTEIbHBIC
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MEX/Ty MHOKECTBO
JCUCTBUTEIILHBIX
Yyycel 1
MHOKECTBOM TOYEK
KOOPJMHATHON
IpsIMOIA.
CpaBHeHue
IENUCTBATEIBHBIX
Yucell,
apudmeTuIecKue
NENUCTBUU C
JIEHCTBUTEIbHBIMU
YHCJIAMU.
[Mpubnmxénnoe
3HaUYEHUE
BEJIMYUHEL,
TOYHOCTh
MPUOIKEHUS.

OKpyriieHue YHcel.
[Tpukuaka v oleHKa
pe3yIbTaTOB

YHUCIA.

BpInosaHsiTh, coueTasi yCTHbIC U
MHUCbMEHHBIC TPUEMBI,
apudmernyecKue 1eiicTBUSA C
palroOHATBHBIMU YUCTIAMU;
HAXOJAUTh 3HAYECHUS CTCCHEH ¢
[EJIBIMU [TOKA3aTeNsIMUA U KOPHEH;
BbIYMCJISATDH 3HAYCHUS YUCIOBBIX
BBIPAKEHUI.

IMony4yurs npeacraBjieHue o
3HAUUMOCTH JIEUCTBUTENbHBIX
YyuCel B MPAKTUYECKON
JIeSATEeILHOCTU YEJIOBEKA.
AHAJIU3UPOBATH U 1€J1aTh BHIBOAbI
0 TOYHOCTH TPUOIIMKESHHS
JIEHCTBUTEIHLHOTO YUCTIA TIPH
perieHnu 3a1aq.

OKpyriasThb IeHCTBUTEIbHEBIC
YHUCa, BHINOJHATH NPUKHIKY
pe3yibTaTa BHIYUCICHUM, OLEHKY
3HAQUYEHUN YHCIIOBBIX BBIPAXKECHUH.




BBIYHCIIEHUH

3HAKOMHUTBCS ¢ HCTOPHEI
pPa3BUTHS MATEeMAaTHUKU

YpaBHenust

U HepaBeHCTBA.
YpaBHenust

¢ OJHOI
nepeMeHHOMI
(14 )

JIuneiinoe
YpaBHEHHUE.
Pemienue
YpaBHEHUH,
CBOJSIIMXCA K
JINHEVHBIM.
KBagpatnoe
YPaBHEHHUE.
Pewienue
YpaBHEHUH,
CBOJSIIMXCA K
KBaJIpaTHBIM.
buxsanparHsie
YpaBHEHHUSI.
[Ipumepsl peieHus
YpaBHEHUH TpeThen
1 4eTBEPTOMN
CTeneHen
pa3JI0KEHUEM Ha

OcBauBaTh, 3alIOMUHATL H
NPUMEHSATh rpaduyeckue
METO/IbI TIPH PEIICHUH YPABHCHHUM,
HCPABCHCTB U UX CUCTCM.
Pacno3naBaTth 1ienbie U IpoOHbBIE
YpaBHEHUS.

Pemiats JinHeiiHbIe U KBA/IPaTHbIE
YPaBHEHUsl, YPABHCHUS,
CBOJIAIIIMECS K HUM, IIPOCTEHIINE
JIPOOHO-paIMOHAIbHBIC
ypaBHEHUSI.

IIpensiarath BO3MOXKHBIE CTIOCOOBI
PEeICHUA TCKCTOBBIX

3a/1a4, 00CyKAaTh UX U peliaTh
TEKCTOBBIC 3a7]a4U PA3HBIMU
croco0ammu.

3HAKOMHUTBHCS ¢ HCTOPHeit
Pa3BHUTHS MAaTEeMaTHUKA




MHOKHTEIH.
Pemenne npoGHO-
paloHaIbHBIX
YpaBHEHUI.
Peuienue TekcToBBIX
3a/1a4

anredpandeckum
METOOM
YpaBHenus JIuneiinoe OcBauBaTh 1 NPUMEHATH IPUEMBI
W HepaBeHCTBA. YpaBHEHHUE C JIBYMsI pELIeHNs] CUCTEMBI IBYX JIMHEHHBIX
Cucrembl MEPEeMEHHBIMU U €T0 ypaBHEHUH ¢ IBYyM
YpPaBHeHUIA rpaduk. MEPEMEHHBIMU U CUCTEMBI JIBYX
(14 v) Cucrema 1Byx YpaBHEHUH, B KOTOPBIX OHO
JIUHEHHBIX ypaBHEHUE HE SBJISETCA

YpaBHEHUH C ABYyMS
MIEPEMEHHBIMU U €€
peumenue. Pemenue
CHCTEM JBYX
YpaBHEHUH, OHO U3
KOTOPBIX JIMHEHHOE,
a JIpyroe — BTOpOH

JIMHEUHBIM.

Hcnoab3oBaTh (yHKIHMOHAIBHO-
rpaduUecKy MpeCTaBICHUS IS
penieHus 1 uccae0BaHUA
YPaBHEHUI U CUCTEM.
AHAJIM3UPOBATH TEKCTHI 32124,
pelaTh ux aredpandyecKum




CTEICHU.
I'paduueckas

HHTE
pIIpeTaLus CUCTEMbI
YpPaBHEHUH C JIByMsI

MEPEMCHHBIMHA

CITIOCOOOM: MepPeXoaAuTh OT
CIIOBECHOM (POPMYIUPOBKU
YCIIOBUS 33/1a4H K
anredpanveckoil MOAETH IMyTEM
COCTABJICHMSI CUCTEMbI YPaBHEHU;

pemarTrb COCTaB




Permenne TeKCTOBBIX

IICHHYIO CUCTEMY YPAaBHEHHUIA;

0P

3amaq HHTEPNPETHPOBATH PE3YyIIbTAT.
QIIreOpanvecKum 3HAKOMHTBHCSI ¢ HCTOPHUEN pa3BUTHS
criocodom MaTeMaTHKU

YpaBHenust UncnoBbie Unutath, 3an1MCHIBATH, IOHUMATD,

U HepaBeHCTBA. HEpaBEHCTBA U UX WHTEPIPEeTHPOBATH HEPABCHCTBA;

Hepagencrsa (16 4) |cBoiicTBA. MCIIOJIb30BaTh CUMBOJIUKY H
UInHelinbie TEPMUHOJIOTHIO. BBINOTHATH

HEpaBEHCTBA C OJIHOM
[IEpPEMEHHOMN U uX
pereHue.

CucTeMbl JIMHEWHBIX
HEPaBEHCTB C OJTHON
[IEPEMEHHOMN U uX
pereHue.
KBanparHbie
HEpPABEHCTBA U UX
perieHue.
["paduueckas

MHTEpIpETaLNs

[IpeoOpa3oBaHus HEPABCHCTB,
HCMO0JIb30BATH JUTS IPEOOPa30BAHUS
CBOMCTBA YHCIIOBBIX HEPABEHCTB.

HepaBeHCTBA. PemiaTh uHeHbIe
HEpaBEHCTBA, CHCTEMBI JIMHEHHBIX
HEpPaBEHCTB, CUCTEMbI HEPABEHCTB,

[peILIeHNsI.
N300paxkaTh pelieHrue HepaBeHCTBA U

CHUCTCMbI HCPAaBCHCTB Ha YHCIIOBOM

Pacrio3zHaBaTh TMHEIHBIE U KBaJIpaTHBIE

BKJIFOYAIOINUX KBaJApPaTHOC HEPABCHCTBO,
1 pCHIATD UX] 06cymnan> IMOJIYYCHHBIC




HEPaBEHCTB U CUCTEM IIPs MOH, 3alIMCBIBATH PEILIECHUE C
HEPABEHCTB C JABYMS MOMIIBIO CUMBOJIOB.

MepeMeHHbIMU PemiaTh KBaJpaTHBIC HEPABEHCTBA,
MCTIONB3Ys rpaduveckue
[IPEICTaBIICHUS.

OcBauBaTh U IPUMEHSTh HEPABEHCTBA
MIPU pellIeHUH pa3INyHbIX 3a/1a4, B TOM
qrciie MPaKTUKO-OPUEHTUPOBAHHBIX




@Oyukuuu (16 4)

KBanpaTtnunas
(dbynakms,eé rpadux
1 CBOIMCTBA.
[lapaboua,
KOOPIMHATHI
BEPIIUHBI TaPa0OITBI,
0Ch CUMMETPUHU
rapaOoJIbL.
CrerneHHbie —
(byHKIIH C
HATYpaTbHBIMU

moKa3zaTelIsIMH 2 1 3,
X TpauKe U

CBOMCTBA.
[paduku QyHKIHIA:
y = kX,

_ _ K
y = kx + b, y=X
y = ax?,
X

— ayd y — —
y = ax”,y = X,y =1
x|

PacniosHaBaTh BUIbI U3y4aEMBIX
(YHKUINH; HILTIOCTPUPOBATH
cXeMaTH4ecKH, 00bACHATH
[pacroIokKeHHe Ha KOOPINHATHON

[I0CKOCTH TpaduKoB (DyHKIIHIA BUIA: Y =

kx, y=kx+b, y= yz‘;‘axz,yzax3,

X
Y =xY = |x | B 3aBHCHMOCTH OT

BHaYEHU KOA(PPHUIIMEHTOB; OMMUCHIBATH UX
CBOMCTBA.

Pacno3naBaTh KBaJipaTUUHYIO

(dbyukiuio o Gopmye. [IpuBoanTh
NMpUMepPbI KBAIPATUYHBIX 3aBUCUMOCTEH

13 peasibHOM KU3HH, QU3UKH,
TCOMETPHUU.

BeISBJIATH 1 0000111aTh OCOOEHHOCTH
rpaduka KBaJ[paTUUHONW QYHKIUH Y =
ax? + bx + C.

CTpouTh M H300pakaATh CXeMaTHYECKH
rpaduKu KBaJpaTHUHBIX (PYHKITHIH,

3aaHHbIX (popMynamu Bujia y = ax”,y =




ax‘ +q,y=a(x+p)’,y=ax® +bx+

C.
AHAJM3UPOBATH U NIPUMEHATH CBOMCTBA
W3YYCHHBIX (YHKIMU JJI UX TOCTPOCHHUS,
B TOM YHCJIE C IIOMOIIBIO I(PPOBBIX

pecypcoB




UuciaoBbie
MOoCJI1e10BATE/Ib-

HoctH (15 )

[TonsTe uncnoBoi
MIOCJIEI0BATEIBHOCTH.
3ananue
MOCJIeI0BAaTEIbHOCTH
PEKYPPEHTHON
(hopmyioit u hopmyitoit
N-To uJeHa.
Apudmernyeckas u
reoOMEeTpUYECKas
nporpeccur. Popmyiisl
N-To ujeHa
apudmernyeckoi u
reOMETPUYECKON
MpOrpeccuii, CyMMbI
MEPBBIX N YJICHOB.
N3o0paxeHne 4ieHOB
apu(MeTHIeCKOi
reOMETPUYECKOMN
Mporpeccuii ToukaMu
Ha KOOPJIMHATHOM

OcBanBaTh M NPUMEHSITH WHICKCHBIC
0003HaYCHUS, CTPOUTH peueBble
BBICKA3bIBAHUS C CIIOJIb30BAHUEM
TePMUHOJIOTHH, CBS3aHHON C TIOHSATHEM
[1OCJIE/I0BATEIILHOCTH.

AHAIM3UPOBATH POPMYITY N-TO YlieHa
[1OCJIe/I0BATEILHOCTH WIIM PEKYPPEHTHYIO
(bOpMyITy H BBIYHCIATH WICHBI
[10CIIeI0BAaTEIbHOCTEH, 3aJaHHBIX
bTrMU popMyTamH.

Y cTanaBIMBaTH 3aKOHOMEPHOCTD B
[TOCTPOSHHH MOCIIEIOBATEIBHOCTH, €CITN
BBIITMCAHBI [IEPBbIE HECKOJILKO €&
YIICHOB.

PacnoznaBaTh apuMeTHUECKYIO U
FeOMETPUUYECKYIO IIPOTPECCHUU TIPH
pa3HBIX CIIOCO0AX 3a/laHMA.

Pemiath 331241 C NCTIOJIb30BAaHUEM
(hbopMyJ1 N-ro YieHa apuGMeTHIECKON U

FEOMETPUUYECKOMN MPOrpeCcCUil, CyMMBbI

0P




TIJIOCKOCTH. TICPBBIX N YJICHOB.

UTuHeHbIN 1 N300paxaTh diIeHbI

DKCIIOHEHIIUAJIbHBI [10CJIE1I0BATEIbHOCTH TOUKAMHY Ha

[POCT. KOOPJIMHATHOM MJIOCKOCTH.

(CI10’KHBIE TPOLICHTHI PaccmaTpuBaTh NpUMepBI NPOLECCOB U

SIBJICHMI 13 PEAIbHOM JKU3HU,
MILTIOCTPUPYIOLINE U3MEHEHHE B
apru(METHIECKOHN IPOTrPecCcHH, B
reOMETPHUECKON MPOTPECCHH;
M300paxkaTh COOTBETCTBYIOIIHE
3aBHCUMOCTH Ipa)uIeCcKH.

Pemats 3aga4um, CBSI3aHHbIE C
YMCIIOBBIMU [10CIIEIOBATEILHOCTSIMH, B
TOM YHMCIIC 33/Ia4H U3 PEaIbHOM KU3HH
C MCIIOJIb30BaHUEM I (DPOBBIX
TEXHOJIOTHIA (3JEKTPOHHBIX TAOIHII,
rpadMueCKOro KajabKyJIsTopa u T.11.).
Pemats 331241 Ha CIOKHBIE
[IPOLICHTHI, B TOM YHUCJIE 3aJa4H U3
[peanbHO MPaKTHKH (C
MCTIOJIb30BaHHEM KAITbKYIISTOPA).




3HAKOMHTBLCS ¢ HCTOPHEI pa3BUTUS
MaTeMaTHKH

I[loBTOpEHME,
00001IeHHE,
cucTeMaTU3 AU

3Hann1711
(18 u)

Yncaa ¥ BLIYUCTCHUS
(3amuch, cpaBHEHNE,
JICHCTBHUS C
JIEUCTBUTENbHBIMHU
YUCJIaMH, YUCTI0Bas
npsiMast; MPOLICHTHI,
OTHOIIIEHUS,
MIPOTIOPITUH;
OKpYTJICHHE,
MpUOIIMKEHHE,
OIICHKA; pelIeHne
TEKCTOBBIX 33124
apuPpMETHICCKUM
crocooom)

OnepupoBaTh NOHATUSIMH: MHOXECTBO,
[OJMHO>KECTBO, OTIEpaLliy HaJ
MHOECTBAaMU; HCI0JIb30BaTh IpaduuecKoe
[PECTAaBICHNE MHOXKECTB JUIsl ONMCaHUS
peaybHbBIX IPOLIECCOB U SIBICHUH, IPU
PELICHNH 3a/1a4 U3 APYTUX yUYeOHBIX
PEIMETOB.

AKTYaJIM3UPOBATH TEPMUHOJIOTHIO H
OCHOBHbIE J1efCTBUSI, CBSI3AHHbIE €
YHCJIAMU: HATYPaAJIBbHOE YHCIIO0, TIPOCTOE

1 COCTABHOE YHMCIIa, AEITMMOCTh
HATYpaJIbHBIX YHCEIN, IPU3HAKH JIEIUMOCTH,
[1€JI0€ YHCII0, MOJYJIb YHCIa, OOBIKHOBEHHAS
W IeCSITUYHAs APOOH, CTaHAAPTHBINA BUJL
qrciIa, apUuPMETHICCKUI KBapaTHBIH
KOPEHb.

BoinoaHATH }IeﬁCTBHH, CpaBHUBATH U




YIOPSAJ0YHBATH YHCIIA, IPEICTABIAT
YMCJIA Ha KOOPAUHATHOM MPSIMON,
OKPYTJIATh YNCIIA; BHINOJHATH
NMPUKUIKY H OLIEHKY pe3ylbTaTa
BBIYMCIICHUMN.

Pemate TekcTOBBIC 3a1a4H
apudmeTrdecKkuM criocooom. Pemarts
NMpaKTHYeCKHe 3aJa4H, COACpKALINE
MIPOLICHTBHI, TOJIN, YACTH, BEIPAKAIOIINE
3aBUCHUMOCTH: CKOPOCTb — BpeMS —
paccTosiHUE, IEHa — KOJIMYECTBO —
CTOUMOCTB, 00BEM pabOThl — BpeMs
— TPOU3BOJAUTEIBHOCTH TPYAQ.

Pa30ouparth peaipHbIC KU3HEHHEBIE
cutyanyu, GopMyJTHPOBATH UX HA
SI3bIKE MaTEMAaTHKH, HAXOIUTh
pelleHue, NpUMeHssE MaTeMaTUYECKU N
arnmnapat, HHTEPIPeTHPOBATH
pe3ynbTaT




AJuredpandeckue OnepupoBaTh NOHATHAMM: CTEIICHB C

BBIpaKeHH JIBIM TTOKa3areseM, apu(hMeTHIECKUI
(npeobpazoBanue KBaJpaTHBI KOPEHb, MHOTOYJICH,
anre0panyecKmux reOpaunueckas Ipo0b, TOXKICCTBO.
BbIPAKCHHU,

BBIMOJHATHL OCHOBHBIE J1eHCTBUA

JOIMYCTUMBIC 3HAYCHU S .
BBIMOJIHATH PAcUCThI 10 hopMysIam,

MPeoOpa3OBBIBATE IIEIbIE, APOOHO-
PalOHAJIbHBIC BBIPAXXCHUA U
BBIPAYKECHUsI C KOPHAMU, PEAIN30BbIBATD
pa3nokeHHe MHOTOWICHA Ha
MHOKUTEIH, B TOM YHCIIE C
HCII0JIb30BaHNEM (hOPMYJT Pa3HOCTH
KBA/IPaTOB M KBajIpaTa CyMMBI H
Pa3HOCTH; HAXOANTb JOITYCTUMBIE
3HAYCHUS [IEPEMEHHBIX IS IPOOHO-
PALMOHATBHBIX BBIPAYKEHHUH, KOPHEH.

MoaeaupoBaTh C TOMOIIBIO GOpMYIT
[peaIbHBIC MTPOLIECCHI U SIBIICHUS




DyHKIUH

(mocrpoenue,

CBOICTBA U3YUYECHHBIX
GyHKIHIA;

rpaduueckoe perennedyr
YpPaBHEHUI U UX

CHCTEM)

OnepupoBats NOHATHAMHU: QYHKLUS, TpaPHUK
(dbyHKIIMH, HYTH QYHKITUH, TPOMEKYTKH
3HAKOIOCTOSHCTBA, IPOMEXYTKH BO3PACTaHNUs,
yObIBaHUs, HAMOOJIbIlIEe U HAUMEHBIIICE 3HAUCHHS
L.
AHAJIN3UPOBATh, CPABHUBATD, 00CYK/1aTh CBOICTBA
(YHKIIHA, CTPOUTH UX TpadUKH.
OnepupoBaTh NOHATUSIMM: TTPSIMast
MPONOPLUUOHAIBHOCTD, O0paTHAs
MPOTIOPIUOHAIBEHOCT, JTMHEHHAST (PYHKIIHUS,
KBaJipaTHyHas QyHKIHs, Tapadosia, Turepoora.
Hcnoan3oBats rpadguku 1ist ONpeaeeHUs CBOMCTB,
MPOLIECCOB U 3aBUCUMOCTEH, JUIsl PELICHNUS 3a/1a4 U3
NPYruX y4eOHBIX MPEIMETOB U pealilbHON KU3HM;
MO/IeJIMPOBATH C [TOMOILBIO IPah)UKOB peabHbIC
MIPOLIECCHI U SBJICHUSI.
Boipaskats opMyaMu 3aBUCUMOCTH MEXKIY

BCIIMYMHaAMHU

0P




PaGouasi nporpamma yuyeoHoro kypca «I'eomerpus» 7-9 kinaccbl

1. Henu uzyuenus: yaeOHoro kypca ""I'eomerpus'

((MaTeMaTI/IKy YK€ 3aTCM YUUTH HAJ10, YTO OHA YM B IMOPAJAOK IPUBOAUT», — IHCAJL BEJIMKHI
pycckuii yuensiii Muxaunn BacunseBuy JIomoHocoB. M B 3TOM COCTOUT O/1HA U3 ABYX IeJ€il O0ydeHHs
TE€OMETPHUH KaK COCTaBHOM YaCTH MAaTEMAaTUKH B LIKOJIE. DTOW LIEIM COOTBETCTBYET JOKA3aTeIbHAasl IMHUSA
npenoaaBanus reomerpun. Crenys npeacTaBlIeHHON paboyeil mporpaMMe, HaUMHas € CEbMOTO Kilacca Ha
ypOKax reoMeTpuu 00y4aromuicsl yYUTCs IPOBOAMTD JOKA3aTENIbHbIE PACCYXKIECHUS, CTPOUTH JIOTHYECKHE
YMO3AaKIOUYCHU A, JOKA3bIBATh HCTUHHBIC YTBCPKACHUA U CTPOUTH KOHTPHIPUMEPHI K JIOKHBIM, ITPOBOJUTH
paccyKIeHHUs «OT MPOTUBHOTIO», OTIIMYAThCBOICTBA OT MPU3HAKOB, (POPMYJIMPOBATH OOpaTHbIE
YTBEPKACHUS. Y UYEHHK, OBJIa/IEBIINI UCKYCCTBOM PacCyKIaTh, Oy/1eT MPUMEHSATh €r0 U B OKpY KaroIen
xu3HU. Kak nucan reometp u negaror Urops ®@enoposuy [lapeiruy, «1roabM1u, TOHUMAIOIIKUMU, YTO
TaKo€ J10Ka3aTeIbCTBO, TPYAHO U J1a)K€ HEBO3MOXXHO MaHUITYIUPOBaTh». I B 3TOM COCTOUT BaskHOE
BOCIMTATEIbHOE 3HAUEHUE U3YyUEHHS T€OMETPUH, IPUCYLIIEE UMEHHO OT€YECTBEHHON MaTEMaTHUECKON
nikoJie. Bmecte ¢ TeM aBTOpBI MPOrpaMMBbl IPEAOCTEPErat0T YUUTENS OT U3JUIIHETO (popmanu3ma,
0c0OEHHO B OTHOILICHUM Hayall U OCHOBaHUI reomeTpuu. Opaniry3ckuit Matematuk JKan Jlpbe1oHHE 11O
3TOMY ITOBOJY BbICKa3aJics Tak: «YTo Kacaercs AeNMKaTHON MpoOaeMbl BBEJIEHUS «aKCHOM», TO MHE



Ka)KeTCsl, YTO Ha IIEPBbIX IOPax HY»KHO BOOOIIE H30eraTh MpOM3HOCUTH caMo 3T0 ci10Bo. C Apyroii xe
CTOPOHBI, HE CJIEJIyET YIIYCKAaTh HU OJTHOM BO3MOXHOCTH JaBaTh IPUMEPHI JJOTUUECKUX 3aKIIOUEHUH,
KOTOpBIE KyZ1a B O0OJIbIIEH Mepe, UeM HJiesl aKCHOM, ABJISIOTCS UCTUHHBIMU U €IMHCTBEHHBIMU
JIBUTATENIIMU MaTEMaTUYECKOT'O MBIIIJICHUS.

Bropoii nenbio n3yueHusi reoMeTpuH SIBJISETCS UCIOIb30BaHNE €€ KaK HHCTPYMEHTA [IPU PELIeHUN
KaK MaTeMaTU4eCKHUX, TaK U MPAKTUUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B pealbHON KU3HU. OKOHUMBIIMM
KypC '€OMETPUH IIKOJIBbHUK JIOJKEH ObITh B COCTOSIHUM ONPEAEIUTh T€OMETPUUECKYIO (DUTYpY, OIHMCaTh
CJIOBaMU JIAHHBIN Y4epTEXK WIM PUCYHOK, HAWTHU IUIOIIA/(b 3€MEJIbHOTO y4acTKa, PACCUYUTATh HEOOXOIUMYIO
JUIMHY ONITOBOJIOKOHHOT'O Ka0esst niu TpedyeMble pa3Mephl rapaxa Juis aBTOMOOUIIsS. DTOMY
COOTBETCTBYET BTOpAsi, BEIUMCIUTEIbHAS JINHUS B U3YYEHUU T€OMETPUH B 1IKoJIe. JJaHHas npakTuyeckas
JMHUSA ABJISIETCS HE MeHee BakHOH, yeM nepas. Emé [naron npennuceiBan, 4ToObl «rpakaaHe
IIpexpacHOro ropojia Hu B KOEM CIy4ae HE OCTaBIISUIA T€OMETPHIO, BE[b HEMAJIOBAYKHO AaXe M0O0YHOE e€
IIPUMEHEHNE — B BOCHHOM JIEJIE J1a, BIPOYEM, U BO BCEX HayKaX — JJIs JIYYILEro UX YCBOCHMSI: MbI BEb
3HaeM, Kakas OeCKOHEeYHas pa3HUIa CYIIECTBYET MEK/y YEIOBEKOM MPUYACTHBIM K T€OMETPUU U
HENPUYACTHBIMY. J[JIs1 3TOr0 yUUTENI0 peKOMEHIYyeTCsl MoA0MpaTh 3a/1a4i IPAKTUIECKOT0 XapakTepa AJis
paccMaTpuBaeMbIX TEM, YUUTh JETeH CTPOUTH MaTEMaTUYECKUE MOJIENIH PEANIbHBIX KU3HEHHBIX CUTYaIlHi,
IPOBOJUTH BBIUMCIIEHUS U OLIEHUBATh aJIeKBATHOCTD MOJYYEHHOT0 pe3yibTara. KpaiiHe BakHO
NoMYEPKUBATH CBSI3U T€OMETPUU C IPYTUMH MPEAMETaMU, MOTUBHPOBATH MCIIOIb30BAaTh ONPEEICHUS
reoOMEeTPUUECKUX (PUTYp U MOHATHIA, IEMOHCTPUPOBATH IPUMEHEHHUE MOTYYSHHbBIX YMEHHH B (PU3UKE U



TEXHUKE. DTH CBsA3U HauboJee spKo BUIHBI B TeMax «Bekropsl», «Tpuronomerpuueckue
COOTHOIIEHUs», «Metoa koopauaat» u «Teopema ITudaropay.

2.MecTO y4eO0HOr0 Kypca B y4eOHOM ILIaHe

CornacHo yueOHOMY MiaHy B 7—9 Kiraccax uzydaercs yueOHslil kype «I'eomeTpusi», KOTOpbIi
BKJTIOYAET CIIEAYIOIINE OCHOBHBIE pa3/ielibl coaepxanus: «I eomerpudeckre GUrypsl U UX CBOMCTBaY,
«M3MepeHne reoMeTpUYEeCKUX BEIMUUHY, a TaKXkKe «/[ekapToBbl KOOPIAMHATHI Ha MIIOCKOCTHY, «BeKTOphI»,
«IBmwxenus miockoctn» u «IIpeobpazoBanust momoOus». YUeOHbIH MIIaH NpelyCMaTPHBACT H3YUCHHUE
reoMeTpHH Ha 6a30BOM YPOBHE, HCXOJIS U3 HE MeHee 68 y4eOHBIX 4acoB B y4eOHOM rojy, BCEro 3a TpU rojia
oOyuenusi — He MeHee 204 Jacos.

3. Conep:kanme yuedoHoro kypca "I'eomerpus' 7 — 9 kiaaccnl

1 Knacc
HavaneHele nonaTus reomerpun. Touka, mpsAMas, OTpPE30K, JIyd. YTousl. Buas! yrios. BepTukanbHble u
CMCIKHBIC yr JIBI. BI/ICCGKTpI/Ica yrna. HOMaHaSI, MHOF0yFOJ'IBHHK. HapaJ'IJ'ICJ'IBHOCTL n HepHeHZ[I/IKy.]'IHpHOCTL HpﬂMLIX.



Cummerpuunsle purypsl. OCHOBHBIE CBOMCTBA 0CEBOW CUMMETPHH. IIpuMepsl cCHMMETPHUH B OKPY>KarOIIeM
MUpE.
OCHOBHBIE TIOCTPOEHHUS C TIOMOUIBIO IUPKYJIS ¥ TMHEUKH.
Tpeyronbuuk. Brwicota, menmuana, OuccekTpuca, WX CBOHCTBAa. PaBHOOEApPEHHBIH W PaBHOCTOPOHHHI
TpEYroJIbHUKU. HepaBeHCTBO TPEyroJbHUKA.
CBoiicTBa ¥ MPU3HAKH PAaBHOOEAPEHHOTO TpeyroibHuKa. [Ipu3Haky paBeHCTBa TPEYTOJIbHUKOB.
CBoiicTBa U IPU3HAKY MapaJUIeTbHBIX NPsAMBIX. CyMMa yIiIoB TPEyroJibHUKA. BHEIIHNE YIIIbl TpeyrolbHUKA.
IIpssmoyronbHBI TpeyroibHUK. CBONCTBO MEAMAHBI MIPSIMOYTOJIBHOTO TPEYTOIbHUKA, IPOBEAEHHOM K
runotenyse. IIpu3Haku paBeHCTBa NPSIMOYTOIBHBIX TPEYTONbHUKOB. [IpAMOYronbHbINA TPEyroabHUK ¢ yrioMm B 30°.
HepaBeHcTBa B TeOMETPUH: HEPABECHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeOpeMa 0
OoJbIIeM yriie u OOJNbIIel CTOPOHE TPEeyroJbHUKA. [lepleHAnKyYIsIp 1 HaKIIOHHAS.
I'eomeTpryeckoe MecTo Todek. buccekTpuca yria u cepeIMHHBINA NEPIEHANKYISP K OTPE3KY Kak
r€OMETPUUECKHE MECTA TOUEK.
OKpy>KHOCTb M KpyT, XOpJla W AUAMETp, UX CBOMCTBA. B3aMMHOE pacrosiokeHHe OKPYKHOCTH M IPSIMOM.
KacarenpHas u cexymas K okpykHOCTH. OKpY>KHOCTb, BIIMCaHHas B yroi. BrnucanHas u onmucaHHas OKpY>KHOCTH
TPEYrOoJIbHHKA.

8 Knacc

YerslpéxyronpHuku. [lapamnmenorpamm, ero mnpu3Haku M CBOMCTBA. YacTHele  ciydad
napauienorpaMMoB (IIpsIMOYTOJIbHUK, pOMO, KBaJpar), UX NMpHU3HAKU U cBoiicTBa. Tpamenus, paBHOOOKas
Tpaneuus, €€ CBOMCTBA U Npu3Haku. [IpsamoyronbsHas Tpanenus.



Meton ynBoenuss Menuasbl. lleHtpanbHas cummerpus. Teopema Daneca u Teopema o
IIPONOPLUUOHAIBHBIX OTPE3KaX.
Cpennue TMHUN TpeyroJibHUKa U Tparneuuu. LleHTp Macc TpeyroyibHUKa.
[Tomobue TpeyrosbHUKOB, KOdpduimenT nogodus. [Ipu3Haku 1OHOOHS  TPEyroJIbHUKOB.
[TpumeHeHne nogo6Us IpU pelIeHUH IPAKTUYECKUX 3a/1a4.
CpoiictBa 1uiomaneil reomerpudyeckux ¢uryp. @DopMmynbl I8 IUIOM@AW  TPEYroJbHUKA,
napaienorpaMma, pomoa u tpaneruu. OTHOIIEHHE TUIOIAAeH NOJOOHBIX (GUTYD.
Boruncnenue ruiomiazeid TpeyrojbHUKOB M MHOTOYIOJbHHUKOB Ha KjeTyaToid Oymare.
Teopema [Iugaropa. [Ipumenenue teopems! [Indaropa npu perieHnn npakTHUECKUX 3aad.
CuHyCc, KOCHHYC, TaHI€HC OCTpOrO Yyrja MpsSMOYroJbHOTO TpeyrojibHUKa. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpudeckue GpyHkuuu yrios B 30°, 45° u 60°.
BrnmcanHble M IEHTpANIBHBIE YIUIBI, YTOJ MEXKIY KacaTeJIbHOW M XOPJIOH. YIUIBI MEXIy XOpJIaMH U
CEKyIIMMU. BriicaHHbIE U ONMCaHHBIE YETBIPEXYTONIBHUKHU. B3aMHOE pacnosiokeHue IByX OKPYKHOCTEH.
Kacanue okpysxHocteil. O61mue kacaTtenbHble K JBYM OKPYKHOCTSIM.

9 kracc
Cunyc, kocunyc, TanreHc yrios ot 0 1o 180°. OcHOBHOE TPUTOHOMETpPUUECKOE TOXAECTBO. DopMyIbl
PUBEICHUS.

Pemenue tpeyroiapHukoB. Teopema KOCHHYCOB U TEOpEMA CUHYCOB. PelleHne npakTH4ecKux 3aaad
C UCIIONB30BAaHHEM TEOPEMBl KOCHHYCOB W TEOPEMBI CHHYCOB.
[IpeoOpazoBanue mogoowus. [Tomodue COOTBETCTBEHHBIX JIEMEHTOB.



Teopema o nmpousBeneHNN OTPE3KOB XOPI, TEOPEMBI O IIPOU3BENCHUN OTPE3KOB CEKYIUX, TEOpEMa
0 KBaJ[paTe KacaTeIbHOM.

Bekrop, mMHa (MOAyNb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI, IPOTHBOIIOJIOKHO HAIpPaBJIECHHBIE
BEKTOPBI, KOJJIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, ONEpaluu HaJ BeKTOopamu. Pasnokenue
BEKTOpa IO JBYM HEKOJUIMHEapHbIM BekTopaM. KoopauHatel Bektopa. CKansipHOE IPOU3BEJIECHUE
BEKTOPOB, IPUMEHEHUE JJIsl HAX0XKJICHUS JJIMH U YIJIOB.

JlexkapToBbl KOOPIMHATHI HA IUIOCKOCTH. YPAaBHEHHUS NPSIMON M OKPYKHOCTH B KOOpJIMHATaXx,
nepecedeHre OKpyKHOCTe! U NpsAMbIX. MeTo] KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHMKHU. JlIMHAa OKpYXKHOCTH. ['pamycHas u paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH YT OKpYyKHOCTeH. [1nomane kpyra, cektopa, CerMeHTa.

JIBuKEeHMsI IJIOCKOCTU ¥ BHYTPEHHUE CUMMETPHUH (pUTyp (371€MEHTapHbIE IPEJICTABICHHUS).
[TapannensHblii iepenoc. [1oBOpoT.

4. TlmanupyemMble NpeAMeTHbIE pPe3yJIbTAaThl 0CBOEHHS padoyeil MPorpaMMbl Kypca
«I'eomeTpus» 7 — 9 Kiaace

1 Knacc
OcBoenune yueOHOro Kypca «I'eoMeTpus» Ha ypoOBHE OCHOBHOI'O 00I1Iero 00pa3oBaHUs J0KHO
obecreunBaTh JOCTIKEHUE CIICTYIONTIX MTPEAMETHBIX 00pa30BaTeIbHBIX PE3yIbTATOB:



SRR NEEN

AN

PacrioznaBaTh M3ydeHHBIE TEOMETPHUYECKUE (PUTYPHI, OTIPEAETATh HX B3aUMHOE PacIoiio’KeHUe, H300pakaTh
TEOMETPHUYECKUE (PUTYPHI; BBITIOIHITH YEPTEKH MO YCIOBHIO 33/1a4i. VI3MepsATh TMHEHHbIE U YTIIOBHIE BETHINHBL.
Pemiate 3a1aun Ha BBIYUCIICHHUE JITUH OTPE3KOB U BETUYMH YTIIOB.

Henats rpy0yIo OIeHKY JIMHEHHBIX M YTTIOBBIX BEIMYMH MIPEAMETOB B PEaIbHOM )KU3HH, Pa3MEPOB MIPUPOAHBIX OOBEKTOB.
Paznngath pasmMepsl 3THX 0OBEKTOB I10 MOPSIIKY BEJININHBL.

CTpOI/ITL YEPTCIKU K TCOMETPUICCKUM 3a/jladaM.

[Tonb30BaThCst NPU3HAKAMH PABEHCTBA TPEYTOJIBHUKOB, HCIOIB30BaTh MPU3HAKU U CBOMCTBA PABHOOCIPEHHBIX
TPEYrOJbHUKOB IIPU PELLIECHUH 3aad.

[IpoBoANTH JTOTHYECKNE PACCYKICHUS C UCTIOIB30BAHUEM I'€OMETPHUECKUX TEOPEM.

Ilosb30BaThecs NPU3HAKAMU PABEHCTBA IPSMOYIOJIbHBIX TPEYTOJIbBHUKOB, CBONCTBOM MEUaHbl, IPOBEAEHHON K
THIOTEHY3€ NMPSIMOYTOJIbHOTO TPEYTONBHUKA, B PEIICHUH T€OMETPUUYECKHX 3a/1a4.

OnpenemnsaTs NapaieIbHOCTh MPSMBIX C TIOMOIIBIO YTIIOB, KOTOPBIE 00pa3yeT ¢ HUMH cekymas. OnpenensiTh
MapanyieNbHOCTh MPSIMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUI OT TOYEK OHOW MPSAMOH 10 TOUEK APYTOi MPsIMOil.
Pemate 3a1auu Ha KiieT4aToi Oymare.

HpOBO)Z[I/ITB BBIYHMCJICHUA U HAXOAUTh YHUCJIOBBIC U 6yKBeHHLIe 3HA4YCHUA YIJIOB B TCOMECTPHUUCCKUX 3aJadax C
HCIIOJIB30BAHHUEM CYMMBI YIJIOB TPCYT'OJIbHUKOB U MHOTI'OYT'OJIbHUKOB, CBOMUCTB YIJIOB, OOPa30BAHHLBIX ITPU
MEPECCUYCHUM ABYX MapaUICIbHBIX MPAMBIX CEKYIICH. Pemrate MPAKTUYCCKUE 3a1a4i Ha HAXOXKICHUE YTJIOB.

BrnaneTs MoHATHEM reOMETPUYECKOT0 MECTa TOUSK. YMETh ONPEAENiATh OMCCEKTPHCY yIJla U CePeANHHbINA
HNEPIEHIUKYIISP K OTPE3KY KaK F€OMETPUUECKHE MECTa TOYEK.

q)OpMyJ'[I/IPOBaTI) OMPECACIICHN OKPYXHOCTH U Kpyra, XOpJabl 1 JUaME€Tpa OKPYKHOCTH, IMOJIB30BaThHCA UX
CBOMCTBaMU. YMETh MPUMEHATH OTU CBOMCTBA IIPU PCIICHUU 3aJ1a4.



\

Brnanmers moHATHEM OIMMMCAHHOW OKOJIO TPEYroJibHUKAa OKPYKXHOCTHU, YMETh HAXOAUTH eé LEHTDP. Ilonp30BaThCs
(baKTaMI/I O TOM, 4YTO 6I/ICCCKTpI/ICBI YIJ10B TPEYTOJIbHUKA IEPECECKAIOTCSA B OAHOU TOYKE, U O TOM, YTO
CCPCANHHBIC MICPIICHAUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA NMEPECCKAIOTCA B OAHOU TOYKE.

Brnanets moHATHEM KacaTeNbHON K OKPYXHOCTH, TI0JIb30BAaThCA TEOPEMOMH O NMEPICHANKYIJISIPHOCTH KacaTeIbHOM U paguyca,
PO BEAEHHOTO K TOUKE KaCaHMS.

TTonb3oBaThes HpOCTefIHIPIMPI TCOMETPHUYCCKMMHU HEPABCHCTBA MM, IOHUMATh UX HpaKTI/I‘IeCKHﬁ CMBICII.

IIpoBOAMTH OCHOBHBIE TEOMETPUYECKHE TOCTPOCHHUS C IIOMOLIBIO LIUPKYJIS ¥ JIMHEHKH.

8 Knacc

OCBO@HI/IC yqe6Hor0 Kypca ((FeOMeTpI/IH» Ha ypOBHe 8 KJjiacca O0JI2DKHO O6eCHe‘H/IBaTB
JTOCTHUIKCHHC cnej:[y}omnx HpeI[MeTHI)IX O6paSOBaT€J'II)HI)IX peSy.]'IBTaTOB:

PaCHOSHaBaTB OCHOBHBIC BUIbI LIeTI:IpéXYI‘OJ'H)HI/IKOB, HX 3JICMCHTHI, ITI0JIB30BAaThCA UX CBOﬁCTBaMH HpI/I
peH.IeHI/II/I FeOMeTpI/I‘IeCKI/IX 3aa4.

ITpuMeHsATH CBOWCTBA TOUKH IIEpECEUCHUS MeIUaH TPEyroJIbHUKA (LIEHTpa Macc) B PELICHUH 3a1ad.

Biiagets nonsATueM cpeHel IMHUU TPEYroJdbHUKA U TPANeLUY, IPUMEHATh UX CBOICTBA IIPU PELIEHUH
TE€OMETPHYECKHX 3a4a4.

ITons30BaTbes TeopeMoit Daieca U TEOPEMOM O IPOIIOPLIMOHATBHBIX OTPE3KaX, IPUMEHATh UX IS
pelIeHNs IPaKTUYECKUX 3ajay.

[TpuMeHsATH MpU3HAKK MOJO0HS TPEYrOJILHUKOB B PELIEHHH TeOMETPUIECKHX 3a/1ad.

[Tons3oBathest Teopemotit [Tudaropa st penieHns reoMeTpUYECKUX U MPAKTHUSCKUX 3a/ad.



CTpOI/ITI) MAaTeMaTUYCCKYI0 MOACIIb B MPAKTUYCCKUX 3a/ladax, CAMOCTOATCIIbHO A€J1aTh lICpTé)K 1 Ha XOIUTh
COOTBCTCTBYIOIINEC JIMHBI.

BJ'Ia)IeTI) IMOHATHUAMU CUHYCA, KOCUHYCa U TAHI'€HCA OCTPOI0 yriia NpsAMOYTOJIbHOTO TPEYTroJIbHHKA.

ITonp30BaThCS STUMU MMOHATHS MU JUIA pEHICHUS MPAKTUYCCKUX 3aJ1ad.

BoraucnaTh (pa3iuyHbIMU CIOCO0AMU) TUIONIATh TPEYTOJIBHUKA U IIOIIAAN MHOTOYTOIBHBIX (GUTYp (TONIB3YSICh,
/1€ HE00X0AUMO, KAIbKYJISITOPOM).

HpI/IMeHSITL IIOJIYYCHHBIC YMCHHSA B IIPAKTUYCCKUX 3adadax.

BrnaneTs NOHATHSAMH BOMCAaHHOTO U LEHTPAIBHOTO YIJla, UCIIOJIb30BaTh TEOPEMBI O BIMCAHHBIX YIJIAX,
yrilax MeXIy XopAamMH (CEeKyIIUMH) U YTIIe MEXAy KacaTeIbHOW U XOPJ0M MPH PEIICHUN
TeOMETPUUYECKHUX 3a/1a4.

BJ'Ia,Z[eTL IIOHATHEM OIIMCAHHOT O ‘ICTLIpéXerHLHI/IKa, NOPUMCHATH CBOICTBA OIMCAHHOT'O
YUCTBIPECXYT'OJIbHUKA TP PCHICHUU 3a1a4.

[IpuMeHSTh NOTy4YeHHbIC 3HAHUS Ha TPAKTHKE — CTPOUTH MaTeMaTHUYECKHE MOICIH IS 3a/1a4 PEabHOM )KU3HU U
IMPOBOJUTE COOTBETCTBYIOIIMWEC BBIYHCIICHUA C IPUMCHCHUCM HOI[O6I/ISI U TPUT'OHOMETPUH (HOJ’IB3y51CL, Tac
HE00XO0MMO, KaTBKYJISITOPOM).

9 knacc



\

\

<

OcBoenue yueOHOT0 Kypca «['eomeTpus» Ha ypoBHe 9 Kitacca I0JKHO 00ecrieuynBaTh
JIOCTH>KEHHE CIIECAYIOIINX MPEIMETHBIX 00pa30BaTEIbHBIX PE3YJIbTATOB:

3HaTh TPUTOHOMETPHUECKUE (DYHKIIMH OCTPBIX YIJIOB, HAXOAUTH C MX TIOMOUIBIO PA3IMYHBIE HIIEMEHTHI
IPSIMOYTOJIBHOTO TPEYToJIbHUKA («pEIIeHUE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY). Haxoauts (¢
MOMOUIbIO KaJIbKYJIATOPA) AJIUHBI U YIJIbI 111 HETA0IMYHBIX 3HAYCHUM.

Ilonp30BaThCs Q)OpMYJ'IaMI/I MPUBCACHUA U OCHOBHBIM TPUTI'OHOMETPHUICCKHUM TOXKAECTBOM JI1 HAXOKACHUA
COOTHOIICHWU MEXIY TPUTOHOMETPUICCKUMHU BEJIMUMHAMU.

Hcnonp30BaTh TEOPEMbl CHHYCOB 1 KOCHHYCOB ISl HAXOKICHUS Pa3IMYHbBIX 3JIEMEHTOB TPEYTOJIbHUKA
(«perieHue TPEyroJbHUKOBY), IPUMEHSTh UX IPU PEILICHUH T€OMETPUIECKUX 3a7ad.
BHHHGTL IIOHATHUAMUA HpeO6paSOBaHI/IH HO,I[OGI/I}I, COOTBETCTBCHHBIX 3JICMCHTOB HOZ[O6HI>IX (bI/Iryp

ITonp30BaThCsI CBOWCTBAMU MTOIO0HSI IPOU3BONBHBIX (PUTYP, YMETh BHIUUCIIATH AJIUHBI U HAXOAUTH YIIIbI Y MOJOOHBIX
¢uryp. I[IpumeHaTs CBOMCTBA MOOOHS B IPAKTHYECKUX 3a7adax.

YMeTh IPUBOAUTE IPUMEPHI OJOOHBIX (GUTYP B OKPYKAIOIIEM MHPE.

ITonb30BaTHCS TEOpEMaMHu O TPOU3BEICHHH OTPE3KOB XOP/I, O MIPOU3BEIACHHH OTPE3KOB CEKYIINX, O KBaJIpare
KacaTeJbHOM.

Ilonp30BaThCs BCKTOpaMH, IOHUMATb UX FeOMeTpPI‘leCKI/If/i nu (1)I/I3I/I"ICCKI/If/JI CMBICJI, IPUMCHATH UX B
PEUHICHUHN T€OMETPUUCCKUX U (1)I/I3I/I‘ICCKI/IX 3agay.

HpI/IMeHﬂTL CKaJIPHOC NPOU3BEACHUE BEKTOPOB MJISI HAXOXKACHUA NJIMH U YTJIOB.

ITonb30BaThCS METOIOM KOOpAWHAT Ha INIOCKOCTH, MPUMEHSATH €0 B PpCIICHUHU T'COMETPUICCKUX U
IMMPpaKTUYCCKUX 3a1a4.



v

BJ'IaILeTB TMOHATHUAMMU IIPABUIIBHOT'O MHOI'OYI'OJIbHUKA, JJIMHBI OKPYKXHOCTH, AJIMHBI AYTHU OKPYKHOCTHU U

v paI[PIaHHOﬁ MCDPHI yIiia, YMETh BBIYUCIATH IUIOMIAAb KpyTra U €ro YacTew.

HpI/IMeHSITI) IMOJIYy4YCHHBIC YMCHUS B IMIPAKTUYCCKUX 3adadax.

Haxomuts ocu (Miiy IEHTPHI) CHMMETPHA (PUTYD, IPAMEHSTD IBIKEHUS IUIOCKOCTH B MIPOCTEHIIINX CIIydasX.

v

HpI/IMeHSITI) IMOJTYYCHHBIC 3HAHWA HAa MPAKTUKE — CTPOUTH MATEMATUYCCKHUE MOJACIIN IJIA 3ada1 €aJIbHOM KU3HU U
IPOBOJUTH COOTBETCTBYIOIINE BEIYUCICHUS C IPUMEHEHHUEM MOJI00MS U TPUTOHOMETPUYSCKHIX (DYHKITHIA
(TomB3ysICh, TIIe HEOOXOAUMO, KAITBKYIITOPOM).



TEMATHUYECKOE ITNTAHUPOBAHUE YYEBHOI'O

KYPCA(IIO I'OJAM OBYYEHU )

7 KJ1acc

Ha3zBanue pa3nena (TemMbl)
Kypca (4ucjio 4acoB

OcHOBHOe coiep;kaHue

OcHoBHBIE BH/IBI eI TeJILHOCTH
o0yuyarumuxcs

0P

Ipocreiime
reomerpudeckue GpUrypbl u
ux cBoiicTBa. U3mepenue
reoMeTpu4ecKUX BeJMYUH

(14 4)

IIpocreiimne
TEOMETPHUYECKUE
00BEKTHI: TOUKH,
npsiMble, JTy49d U
YTJIbI, MHOTOYTOJIEHUK,
JIOMaHasl.

CMexHbIe
BEPTHUKAJIbHBIE YTJIbI.
Pabora ¢ mpocTeimmmu
YepTeKaMu.
N3mepenne TMHEHHBIX
1 YTJIOBBIX BEJINYMH,
BBIUHCJIEHHE OTPE3KOB
1 YIJIOB.

ITepumerp u momaas
¢buryp, co-TaBICHHBIX

®opMyJIHPOBATH OCHOBHBIE
MIOHSATHS U OIPEAEIICHUSI.
Pacno3HaBaTh U3y4eHHbIE
reoMeTpHUYECcKIe PUTYpHI,
onpeesIsiTh UX B3aUMHOE
pacIoIOKEHHUE,

BBINOJIHATB YePTEXK 110
YCIIOBUIO 3a/1a4H.
IIpoBoauTh npocTEiINEe
IIOCTPOEHUSI C [IOMOILBIO
LUPKYJIS ¥ JTMHEHKH.
H3mepATH JIMHEIHBIE U YTIIOBbIE
BEJIMYMHBI TEOMETPUYECKHX U
MIPAKTUYECKUX OOBEKTOB.
OmnpeneyasiTh «Ha rI1a3»
pa3mepsl peanbHbIX 00BEKTOB,

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

https://resh.edu.ru/
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U3 MPAMOYTOJIbHUKOB

NMPOBOAUTH TPYOYIO OIEHKY UX
pa3MepoB.

Pematn 3agauu Ha
BBIYMCIICHUE JITTUH OTPE3KOB U
BEJINYUH YTJIOB.

PemaTh 3a7aun Ha B3aUMHOE
pacnoJioKeHne
TEOMETPHUYECKUX PUTYP.
I[MpoBoanTh Ki1accU(HUKALIUIO
YIJIOB, BBIYUCJIAATH JTUHENHBIE U
YIJIOBBIE BEJIMYUHBI,
NMPOBOAUTH HEOOXOIMMBIE
JIOKa3aTelIbHbIE PACCYKJICHHUS.

3HAKOMUTBHCSA ¢ UCTOPHUEH
pa3BUTHS TE€OMETPUU

TpeyroabHuku (22 4)

ITonsiTHE 0 paBHBIX
TpPEeyroJbHUKaX U
MIEPBUYHBIC
IIPEJICTaBIIEHUs O
PaBHBIX
(KOHTPY?HTHBIX)

Pacno3naBaTh 11apsl paBHbIX
TPEYroJIbHUKOB Ha T'OTOBBIX
yepTexax (C yKkazaHueMm
MIPU3HAKOB).

BeiBoauTh creacTBUS
(paBEHCTB COOTBETCTBYIOIIHIX

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

https://resh.edu.ru/
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¢urypax. Tpu nmpusHaka
paBeHCTBa
TPEYTrOJbHHUKOB.
[Ipu3Haku paBeHCTBa
PSIMOYTOJIbHBIX
TPEYroJbHHUKOB.
CBOHCTBO MeIHaHbI
IPSMOYTOJIEHOT'O
TPEYroJbHHKA.
PaBHOOeipeHHbIC 1
PaBHOCTOPOHHUE
TPEYrOJIbHUKH.
[IpusHaku u cBoiicTBa
paBHOOEAPESHHOTO
TPEyrojbHUKA.
[Mpotus GounblIei
CTOPOHBI TPEYTOJILHUKA
JICKUT OOJIBIINI YTOJL.
IIpocreiimne
HEPaBEHCTBA B
TEOMETPHH.
Hepasenctso

2JIEMEHTOB) U3 PABEHCTB
TPEYTOJILHUKOB.
@DopMyIUPOBATH ONIPEACTICHUS:
OCTPOYTOJIBHOTO,
TYHOYTOJLHOTO,
MIPSIMOYTOJIEHOTO,
paBHOOEPEHHOTO,
PaBHOCTOPOHHETO
TPEYTOJIbHUKOB; OMCCEKTPHUCHI,
BBICOTHI, METMAHBI
TPEYTOJIbHHUKA; CEPETUHHOTO
MIEPIICHIUKYIISIpa OTPE3Ka;
MeprMeTpa TPEyTroJIbHUKA.
DopMyTHPOBATH CBOMCTBA U
MIPU3HAKU PAaBHOOEAPEHHOTO
TPEYTOJILHUKA.

CTpouTh 4epTeXKH, pelaTh
3aJa4U C TOMOUIBIO HAXOXKACHUS
PaBHBIX TPEYTOJILHUKOB.
I[IpumeHATH IPU3HAKH
paBEHCTBA NMPSIMOYTOJIBHBIX
TPEYroJIbHUKOB B 33Ja4ax.




TPEYTOJIbHHKA.
HepaseHcTBO TOMaHOM.
IIpssMoyroJbHbII
TPEYTOJIbHUK C YIJIOM B
30°.

IIepBble noHsATHS O
JI0Ka3aTeNbCTBaxX B
reoMeTpuun

Hcnmoan3oBaTh muppPOBHIE
pecypchl IJIsl uccye0BaAHMS
CBOWCTB M3y4aeMbIX (UTyp.

3HAKOMUTBCS C HCTOPHUEH
pa3BUTHS TE€OMETPUHU




Ha3zpanue pa3jena (Tembl)
Kypca (4ucJI0 YacoB)

OcHOBHOe coiepkaHne

OcHOBHBIE BHbI
NesATeIbHOCTH 00yYaIOIMXCsl

20P

[MapassenbHble IpsiMble,
CyMMa YIJIOB
TpeyrojibHuKa (14 )

[TapatenbHble IPsMBIE,
nX cBoMcCTBA, [IaTHIN
noctynaTt EBkianaa.
Hakpecr nexaiue,
COOTBETCTBEHHBIE H
0JIHOCTOPOHHHE YTJIBI
(oOpazoBaHHBIE TIPU
[epeceYeHUN
MapauIeIbHBIX MPSIMBIX
CeKyIIEeH).

[Ipu3HaK napasuieaIbHOCTH
[PSIMBIX YEPE3 PABEHCTBO
[PACCTOSIHUH OT TOYEK
OJIHOHM IIPSIMO 10 BTOPOU
[TPSIMOH.

Cymma yTiioB

TpeyroJibHUKa U

DopMyJIMPOBATH MOHATHE

[apayICIIbHBIX IIPSMBIX, HaX0JAUThb

[IPaKTUYECKUE IPUMEPHI.
N3yuyaTh CBOICTBA yIioB,
00pa30BaHHBIX P NEPECCUCHUN

[1apaJuIeIbHBIX MPSAMBIX CEKYILEH.

[IpoBoaMTH 10KA3ATENHCTBA
[apaJuIEIbHOCTH JBYX MPSMBIX C
[TOMOILbIO YTII0B, 00pa30BaHHbIX
[TPY IEPECEUEHNH 3TUX MPSIMBIX
TpeTheil NPsIMON. BhIYHCIATH
CyMMY YTJIOB TPEYTOJIbHUKA U
MHOI'OYTOJIbHUKA.

HaxoauTh 4nciIOBEIE U
OyKBEHHbIE 3HAYECHUS YIIIOB B
FEOMETPUYECKUX 3a/1a4ax C




MHOTOYTOJIbHHKA.
BHemHue yribl
TPEyrojJbHHUKA

ICIIOIb30BaHUEM TEOPEM O CyMME
YTJIOB TPEYTOJIbHUKA U
IMHOTOYT OJIbHHKA.

3HAKOMUTBHCS C UCTOPHUEI

[Pa3BUTUA TCOMCTPUN




OKpYKHOCTBH M KpPYT.
I'eomeTpuueckue
NOCTPOEeHUs!

(14 )

OKpYHOCTb, XOpABI U
TMaMeTpbl, UX CBOMCTBA.
KacaTtenbHas k
OKPY>KHOCTH.
OKpY>KHOCTb, BIUCAHHAS
B yroi. [Tonstue o I'MT,
[IPUMEHEHUE B 3aJa4ax.
buccekTpuca u
CepeIMHHbBIN
[IEepIEeHIUKYIISAP KaK
CEOMETPUUYECKUE MECTa
TOYEK.

OKpy>KHOCTb, OTIMCAHHAS
OKOJIO TPEYTOJIbHUKA.
Brnucannas B
TPEYTOJIBLHUK
OKPY>KHOCTb.
[Ipocreiine 3a1auu Ha
[TOCTPOCHNE

DopMyIHPOBATH
onpejieJIeHUsl: OKPYKHOCTH,
XOp/IbI, AMAMETPA U
KacaTelbHON K OKPYKHOCTH.
M3y4yaTh X CBOKCTBA,
[IPU3HAKH, CTPOUTH YEPTEXKH.
HcciienoBaTh, B TOM YHCIIC
HCI0J1b3Ysl HU(PPOBbIE
pecypchl: OKPYKHOCTb,
BIIMCAHHYIO B YIOJ; LIEHTP
OKPY>KHOCTH, BITUCAHHOM B
yroJ1; paBEHCTBO OTPE3KOB
KaCaTCJIbHBbIX.
HUcnosb3oBath MeToa I'MT
IUTST TOKa3aTebCTBa TEOPEM O
nepeceueHny OUCCEKTPHC
yIJIOB TPEYTOJIbHUKA U
CepEINHHBIX
[EPIEHIUKYIIAPOB K
CTOpPOHAM TPEYTOJIbHUKA C

rmomoIipo I'MT.




OBjageBaTb NOHATHAMU
BIOMCAaHHOM U ONIMCAaHHOU
OKPY>KHOCTEM
TPEYroJIbHUKA, HAX0AUTh
LIEHTPBI TUX OKPYKHOCTEMN.
Pemath OCHOBHBIC 3a1a4H
Ha OCTPOEHHUe: yIiia,
[PABHOTO JTAaHHOMY;
CEepPEANMHHOTO
MEPIEHANKYJIAPA TaHHOTO
OTpe3Ka; MpsIMOid,
MPOXOJIAIIEH Yepe3 IaHHYIO
TOUKY U MEPIEHAUKYIIAPHOU
IMaHHOM NpsAMOM;
OMCCEKTPUCH JTAHHOTO
yIJ1a; TPEYroJbHUKOB 10
[Pa3IMYHBIM 3JIEMEHTaM.
3HAKOMUTBLCS C HCTOPHUEit
[Pa3BUTHS T€OMETPHUH




IHoBTOpEnne, 0600EeHNE
3HAHMI
(44)

IloBTOpEHME U
00001IIeHIe OCHOBHBIX
[TOHSITUI U METOJIOB
Kypca 7 Kkiacca

PemiaTh 3a1auun Ha
[TOBTOPCHHUE,
UJUTIOCTPUPYIOIIUE CBSI3U
MEXTy pa3TUIHBIMA
HacTSIMH Kypca




8 KJIIACC

Ha3Banue pa3jiesia (TemMbl)
Kypca (41cJ/10 4acoB)

OcHOBHOe coiep;kaHue

OcHOBHBIE BUIBI

e TeJbHOCTH 00YYaI0LIHUXCS

0P

Yerpipéxyroabuuku (12 1)

[Tapamienorpamm, ero
[TPU3HAKHU U CBOMCTBA.
UacTHble ciiyyau
MapauieIorpaMMoB
(TpAAMOYTOJIbHUK,
[poMO, KBaapaT), UX
[IPU3HAKU U CBOMCTBA.
Tparerusi. PapaoOOKast
1 TIPSIMOYTOJIbHAst
Tparenny.

Y 1BOE€HUE MEIMAHBI.
[lenTpasnibHas
CUMMETpUS

N300paxaTh 1 HAXOAUTH Ha
UEPTEIKAX YEThIPEXYTOJIbHUKU
[PA3HBIX BUJOB U UX 3JICMCHTEI.
DOopMyIUPOBATH OIIPeIeICHUS:
rapasuienorpamma,
[IPSIMOYTOJIbHHKA, poMOa,
KBaJpara, Tpanelunu, paBHOOOKON
Tparenny, NpsiMoyTroJIbHON
Tpanennu. /loka3piBaTh U

HCIT0JIL30BATDh IIPHU PECIICHUN 3a1a4

[IPU3HAKU U CBOWCTBA:
[apauiesiorpaMma,
[IPSIMOYTOJIbHHKA, poMOa,
KBaJpaTa, Tpanelunu, paBHOOOKOH
Tparnenuu, NpsiMoyTroJIbHON
Tparnenuu.

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

https://resh.edu.ru/
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[IpuMeHsITL MeTO YIBOCHUS
MeaHaHbl TPEYTOJIbHUKA.
Hcnoab30BaTh MUPPOBHIE
pecypChI ISl HCCIIEIOBAHUS
CBOWCTB M3y4aeMbIX (QUTYP.
3HAKOMHTBHCSI ¢ HCTOPHUEH
Pa3BUTHS T€OMETPHU




Teopema daJjieca u TeopemMa
0 MPONOPUHOHAIBHBIX
oTpe3Kax, moa00-

Hble TpeyroabHukH (15 )

Teopema Paneca u
Teopema o
[TPOITOPIIMOHATIBHBIX
OTpE3Kax.

Cpenusis TUHUS
TpEyrOIbHUKA.
Tpaneuus, e€ cpeansis
ITUHUSL
[IponopimoHanbHbIE
OTPE3KH, IIOCTPOCHUE
UETBEPTOrO
[IPONOPLUOHATIBHOIO
OTpE3Ka.

CBOICTBa IIEHTpa Macc B
TPEyTOJIbHUKE.
[lonoOHbIE
TpeyroynbHUKU. Tpu
[IpU3HAKa MO00MS
TPEYTOJILHUKOB.

[IpakTiueckoe

IIpoBOAMTHL MOCTPOEHUS C
[TOMOIIBIO IIUPKYJISL U TIMHEHKH C
HcIoib30BaHue Teopembl Daeca
1 TCOPEMBI O IMPOMOPIHUOHAIIBHBIX
OTpE3Kax, CTPOUTh YETBEPTHIN
[IPONOPLUUOHAIIBHBII OTPE30K.
IIpoBoaAMTH 10KA3aTEIBCTBO TOTO,
YTO MEIMAHbI TPEYTOJIbHUKA
[epeCceKaroTCsl B OJJHOU TOUKE, U
HAXOJUTh CBSI3b C ICHTPOM Macc,
HAXOAUThb OTHOLICHUE, B KOTOPOM
MeJIUaHbl JESTCS TOYKON UX
repecevyeHusl.

HaxoauTs 110100HbBIE
TPEYTrOJIbHUKU Ha TOTOBBIX
UepTeKax ¢ yKazaHUEM
COOTBCTCTBYIOIMX ITPU3HAKOB
moao0us.

PemaTh 3a1a4u Ha TI0J00HEBIE

TPCYTOJIbHUKHA C ITIOMOIIBIO




[IpIMEHEHNE

CaMOCTOSITETFHOTO TIOCTPOSHUS
UepTEeKEN U HAX 0K ACHUS
[10100HBIX TPEYTOJBLHUKOB.
IIpoBoaAMTH 10KA3aTENLCTBA C
MCITO0JIb30BAaHUEM MPU3HAKOB
[10100MsL.

/loka3bIBaTH TPU MPU3HAKA
[10100MSI TPEYTOJIEHUKOB.
IIpuMeHSATH MTOYyYCHHBIC 3HAHUS
[IpH PELICHUNA T€OMETPUYECKUX U
[TPAKTUYECKUX 33]1a4.
3HAKOMUTBHCS C HCTOPHUEI
[Pa3BUTHUSA T€OMETPUU




Iliaomans. Haxo:xaenue
IJIONIAIeH TPEYroJLHHKO

7t Ml-lll(l)l“%yFO.J'PL bIX (ﬁnryp.%bo
[nomaau nogo0HbIX Guryp
(14 )

[Toustue 00 o01IeH
TEOPHH ILJIOLIAIN,
MYJIBI 7S IIOIIAIUTEOPUN
TPEeYroJIbHHKA,
rmapasuresorpaMmma.
OTHOIICHHE TTOMAaACH
TPEYTOJIBHUKOB C
00II[MM OCHOBaHHEM
WA OOIIEH BBHICOTOM.
Brrunciaenue miomaaei
CIIOKHBIX (DUTYp uepes
pa30ueHHe HA YaCTH U
IOCTPOCHUE.
[nomanu guryp Ha
KJICTYATOM Oymare.
[Lromany mogo00HbBIX
¢buryp. Beraucienue
[UIOIIAICH. 3a1aUH C
MPAKTHYECKAM
conepxanueM. Pemenne Pa3
337144 C IIOMOIILIO

OBJjaeBaTh NEPBUYHBIMUI
npeacTaB/IeHUusIMU 00 00tIeit
toraau Mepm’g,
¢dopmyupoBaTh CBOICTBa
IJIOIIA/IN, BEISICHATH WX HATJISTHBIN
CMBICTI.
BriBoIMTH POPMYJIBI TUIOMIAIH
rapajuieJIorpaMMa, TPeyTrolbHHKA,
Tparenuu u3 GopMyITbl
[IOIAIH IPSMOYTOJILHUKA
(kBamparta).
BriBOIMTH POPMYJIBI TUIONIATH
BEITTYKJIOT'O YETHIPEXYTOJIBLHUKA
Yepe3 TUaroHaIl U Yol MEKITY
numu. HaxoauTh tuiomau
(buryp, n300paKEHHBIX HA
KJIETYaTOM Oymare,
HCI0JIL30BATh Pa30NECHNE Ha
YacTH U IOCTPOCHHE.

HpPaTh NpUMepPbI
MCTIOJTb30BAHUS BCTIOMOTATENbHOM




MeETOoJ1a
BCIIOMOTATEIbHON
[UIOIIAIA

[JTOILATH JIJIST PEeLICHUS
TCOMETPUICCKUX 3a/1a4.
HaxoauTh IUIOMIAIH HOJ00HBIX
¢uryp. BoIYHCAATH IO TN
pa3HHqHBIX MHOFOYFOJ'H)HI)IX
uryp.

PemaTh 3a1auM Ha TIOMIAAE C
MPAKTHYECKAM COAECPIKaHUEM

Teopema Iludaropa u
HaYaJia TPUTOHOMETPHH

(20 u)

Teopema [Mudaropa, e€
T0Ka3aTeIbCTBO U
npumenenue. OdparHas
teopema [Tudaropa.
Ornpenenenue
TPUTOHOMETPUUECCKUX
byHKIUIT OcTpOro yria,
TPUTOHOMETPUYUCCKHUE
COOTHOIICHHUS B
[IPSIMOYTOJIBHOM
TPEYTroJIbHHKE.
OcHOBHOE

TPUTOHOMETPUIECKOE

loka3siBaTh Teopemy [lucdaropa,
MCI0JIL30BATh

eé B HpaKTquCKHX BBIYHUCJICHUAX.
DopMYyJIMPOBATDH ONIPEIACTICHUS
TPUTOHOMETPUYECKUX QYHKIHHA
OCTpOTO yria, NPOBEPSATH UX
KOPPEKTHOCTb.

BbIBOAUTH TPUTOHOMETPUIECKHE
COOTHOIICHUS B IPSIMOYTOJILHOM
TPEYTOIBHUKE.

M ccaenoBaTh COOTHOIICHUS
MEXTy CTOPOHAMU B

IIPAMOYTOJIBHBIX TPCYTI'OJIbBHUKAX C




TOXKIECTBO.
COOTHOIIIEHUS] MEXKTY
CTOpPOHAaMU B
[IPSIMOYTOJIBHBIX
TPCYTrOJIbHUKAax C yriiaMu

B 45° 1 45°; 30° u 60°

yriaamu B 45° u 45°; 30° u 60°.
HUcnonab3oBaTh GOPMYITBI
IPUBEICHUS U OCHOBHOE
TPUTOHOMETPUUECKOE TOKICCTBO
1151 HAXOXKJICHUSI COOTHOIIIEHUH
MEXTy TPUTOHOMETPUIECKUMU
(DYHKITUSIMH Pa3IMYHBIX OCTPhIX
YTJIOB.

IIpuMeHSITH TTOTyYCHHBIE
BHAHWS M YMEHHUSI TIPH PEIICHUH
MPAKTUYCCKUX 3a/1a4.
3HAKOMHUTBLCSI ¢ HCTOPUEit
[PA3BUTHS TE€OMETPHUH

YTJIbI B OKPY/KHOCTH.
Bnucanunbie

U ONUCAHHbIE
YeThIPexXyrojabHUKH.
KacarenbHble

K OKPY’KHOCTH.
Kacanue okpyskHocreit

(13 9)

Brincannsie u
[ICHTpaJIbHbIC YTJIbL,
YTOJI MEXKTY
KacaTelbHOU U XOpJI0H.
YTiibl MEXly XOpIaMu
1 CEKYIIMMU.
Briucannbie u

OITMCAHHBIC ‘leTLIpéX-

DopmMyJIMPOBATH OCHOBHBIC
OIIpe/IeIIeH s, CBS3aHHBIE C
yrJIaMu B KpyTe (BIMCaHHBIN
yTOJI, IeH-

TPaJbHBINA yIOg).

HaxonuTh BIMCaHHBIE YTJIbI,
OIMpAIOIIHECs Ha OHY JYTY,

BBIYUCIATD YIJIbI C IOMOIIBIO




YTOJIBHUKU, UX
MpU3HAKKU U CBOMCTBA.
[[pyumeHeHne 3Thx
CBOICTB

[IPpH PEIIEHUN
TEOMETPHUYECKUX 3a-
may.

BzanmHoe
pacToIoKeHHe

okpykHocTeil. Kacanue
OKpYKHOCTEMN

TEOPEMBI O

BIIMCAHHBIX yTJIaX, TEOPEMBI O
BIINCAHHOM YETPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAIILHOM YTJIE.
HccnenoBaTh, B TOM YKCiIe C
MTOMOIIIBIO IIH(POBBIX
[pECYpCOB, BIIMCAHHLIE U
OIMCAaHHBIE YETBIPEX-
YTOJIBHHKH, BBIBOAMTH MX
CBOICTBA U MPU3HAKU.

M cnoib30BaTh 3TU CBOMCTBA U
[IPU3HAKY MPH PEIICHUH 3a/1a4

I[loBTOpPEHME, 0000ILIEHUE
SHAHMI

(44)

[loBTOpEHNE OCHOBHBIX
HOHATHUH U METOI0OB
KypcOB 7 U 8 KJIacCOB,
000011IeHIE 3HAHUT

PemiaTh 3a1a4u Ha TOBTOPEHNE,
MJUTFOCTPUPYIIINAE CBS3H MEXKTY
[Pa3TMYHBIMA YaCTAMU Kypca




9 KJIACC

Ha3Banue pa3jiesia (TemMbl)
Kypca (41cJ/10 4acoB)

OcHOBHOE CoaepKaHue

OcHOBHbIE BUIBI 1eITeJILHOCTH

00yuyarouuxcs

0P

Tpuronomerpus.
TeopeMbl KOCHHYCOB 1
CHHYCOB.

Pemenue TpeyrojibHUKOB

(16 u)

Ornpenenenue
TPUTOHOMETPUUECKUX
(byHKUuMit yrinos ot 0°
mo 180°.

Kocunyc u cunyc
MPSIMOTO M TYTIOTO
yria. Teopema
KOCHHYCOB.
(O000mEHHAs)
TeopeMa CUHYCOB (¢
pann-

yCOM OIMCaHHOU
OKpy)XHOCTH). Ha-
XOXK/ICHUE JITH
CTOPOH U BEJINYHH

YTJIOB TPEYTOJIBHUKOB.

DopmMyJIMPOBATH OIpe/ie/eHHsI
TPUTOHOMETPHYECKUX (DyHKIIUI
TYIIBIX U TIPSIMBIX YTJIOB.
BbIBOAUTH TeOpEeMy KOCHHYCOB H
TEOpEeMy CHHYCOB

(C pammycoM OMHCaHHON
OKPYKHOCTH).

Pemath TpeyroJabHUKH.

PemaTh npakTHyecKue 3a/1a4u,
CBO/ISIIIIMECS K Ha-

XOXKJICHHUIO PA3JIUYHBIX DJIEMEHTOB
TpeyrojJbHHUKA

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

https://resh.edu.ru/
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DopMyia miIomagu
TpeyrojabHUKa

uepes3 ABE CTOPOHBI U
YT OJI MEXIy

HumMu. Dopmyna
1o
UETBIPEXYTOJbHUKA
uepes3 ero AHaroHaIu
1 yTOJ1 MKy HUMH.
[IpakTHueckoe
[IPYMEHEHUE
TOKa3aHHBIX TEOPEM

IIpeoOpa3zoBanue
noxoous. Merpuueckue
COOTHOIIIEHUS

B OKPY:KHOCTH

(10 u)

[lonsitue o
[IpeoOpa30BaHUU 110]10-
ousl.

COOTBETCTBEHHBIC
PIIEMEHTBI TT0I00HBIX
(puryp.

Teopema o
MPOU3BENCHUN

OcBauBaTh NOHSAITHE
[peoOpa3oBaHus 1M0100usI.

M ceiienoBaTh OTHOIICHHE
ITUHEHHBIX JIEMEHTOB

¢duryp npu npeoOpazoBaHUN
rmonoous. Haxoqutb

[TprMepBI IOJ00US B OKPYXKAroIIen
IIeHiCTBUTEITLHOCTH.




OTPE3KOB
XOp, TeopeMa o
TPOM3BEICHUM
OTPE3KOB CEKYIIHX,
TeopemMa 0 KBaJipaTe

BbIBOAUTH METpHUYECKHE
COOTHOIICHUS] MEXK]TY OT-
[pe3KaMU XOPJ1, CEKYIINX U
KacaTeNbHBIX C UCIOJIF30BAaHUEM
BITMCAHHBIX YTJIOB U MOJA00HBIX

KacaTeIbHOM. TPEYrOJIbHHUKOB.
[IpumeHeHue B Pewmare reomeTpuyecKkue 3a1a4u U
perennn 3a1a4X U3 peaTbHOMN KU3HU C
[EOMETPHYECKUX MCIIOJIb30BaHUEM MOI00HBIX
3a1ay TPEYrOJIbHUKOB

BekTopsi (12 1) Omnpenenexue M cnoib30BaTh BEKTOPHI KakK

BEKTOPOB, CIIOKEHHUE U
[pa3HOCTb BEKTOPOB,
YMHO>KEHHE BEKTOpa Ha
QHICJIO.

Duznueckuii u
reoMeTpUYECKU
CMBICJT BEKTOPOB.
Paznoxenue BekTopa
[10 TBYyM
HEKOJITMHEAPHBIM

HarpaBJICHHbIE OTPE3KH, HCCIe10BATH
reoMeTpUYECKHil (TIepeMeneHe) U
(bm3nyeckuii (cra) CMBICIBI
BEKTOPOB.

3HAThH onpeaeIeHUs CyMMbI 1
[PA3HOCTH BEKTOPOB, YMHOKEHHUS
BEKTOpa Ha YKCIIO, MCCJIEI0BATH
reoMeTpUUYECKUN 1 (PU3NUECKUH
CMBICJIBI ATHX ONEpaLUd.

Pemathb reoMeTprUUeCcKUe 3a1a49U C




BEKTOpaM.

KOOpI[I/IHaTLI BCKTOpa.

CxansipHoe
MTPOM3BEICHUE
BEKTOPOB, €TO
[MPUMEHEHHUE IS
HAXO0XJICHUS JJIUH U
YTIIOB.

Pemenmne 3amaq ¢

[TOMOIIIbIO BEKTOPOB.

[IpumeneHue
BEKTOPOB 151
pereHus 3a1a4
KMHEMaTUKU 1
MEXaHUKH

MICITOJTb30BAaHHUEM BEKTOPOB.
PackiiaabIBaTh BEKTOP IO JBYM
HEKOJUTMHEAPHBIM BEKTOPaM.
Ncnonb30BaTh CKAISIPHOE
[IPOU3BEIICHUE BEKTOPOB, BLIBOAUTH
ero OCHOBHBIE CBOMCTBA.
BuIuucjastb CyMMy, pa3HOCTh U
CKaJISpHOE MTPOU3BE/IEHIUE BEKTOPOB
B KOOp/JMHATAX.

[IpuMeHsATH CKaIsIpHOE
MPOW3BEICHHUE I HAXOXKICHHS
IUTHH 1 YTIIOB




JexapToBbl KOOPAUHATHI
Ha miockoctH (9 u)

/lexkapTOBBI KOOPIUHATHI
TOYEK Ha TUIOCKOCTH.
YpaBHEHUE NIPSIMON.
'YrmoBoii ko3 ummeHT,
TaHT'€HC yTJIa HAaKJIOHA,
rapajyiesIbHbIe U
[IEPIECHINKYIIPHbBIE
IpsIMBIE.

YpaBHEHUE OKPYKHOCTH.
HaxoxneHne koopauHaT
TOUEK ITEpPECEUEHHUS
OKPY>KHOCTH Y IPSIMOIA.
MeTtoa KOOpJAMHAT IIpH
[pEIIEHNN T€OMETPUUECKIX
3a1ad.

crionp3oBaHue MeTO1a
[KOOpJZMWHAT B IMIPAKTUYCCKUX
3aagax

OcBanBaTh NOHSITHE IPSIMOYTOJIbHOM
CHUCTEMBI KOOPJUHAT, NEKAPTOBBIX
KOOpJMHAT TOUKH.

BbIBOAUTH YpaBHECHUE IPSIMON U
OKPY>KHOCTHU. Bb1ae/isiTh OJTHBIM
KBaJlpaT JJIsl HaXOKJSHHs IEeHTpa U
[pajinyca OKpy>KHOCTH 110 €€
YpaBHEHHUIO.

Pemates 3a1a4n Ha HaXOXKJICHUE
TOUYEK MEPECEUEHUS MPSIMBIX U
OKPY>KHOCTEH C IMOMOIIBIO0 METOAA
KOOpMHAT.

Hcnonab30BaTh CBOMCTBA YIIIOBOTO
Kod( uIMeHTa IPSIMOH MpH
[perieHny 3a/1a4, JUIs OTPEIeTICHHS
[pacIIOIOKEHUS PSIMOI.
IIpuMeHATH KOOPAUHATHI TIPU
[pEIICHNN TEeOMETPHYUECKUX 1
[TPaKTHYECKUX 3a]1a4, JJIs
[TOCTPOEHNST MATEMAaTHIECKNUX




MoJIeTIel peabHBIX 33714 («MEeTOJ
KOOpAWHATY).

IMos1b30BaTHCS LTS TIOCTPOCHUS U
nccae0BaHni U(POBBIMH
pecypcami.

3HAKOMHTBHCS ¢ MCTOPUEl Pa3BUTHS
reOMETpPHH




Ha3zBanue pa3nena (TemMbl)
Kypca (4ucjI0 4acoB)

OcHOBHOeE coiepKaHmne

OcHoOBHBIE BHIBI IeITEJILHOCTH

00yUYaroLuxXcs

0P

IIpaBuibHbIC
MHOT0yT0JIbHUKH.
JyimHa oKpy:KHOCTH 1
IUIOINA/Ib KpyTra.
Beruncienue miomanei
84)

[IpaBunbHBIC
MHOTOYTOJIHHHKH,
BLIYMCIICHHE UX
hJIeMeHTOB. Ynciio

T U JIAHA
oKpy>xHOCTH. [|)TiHA
TyTH OKPY>KHOCTH.
Panuannas mepa
yria.

[L1omans kpyra u ero
>JIEMEHTOB

(CexTopa U CETMEHTA).
Brrancienue
rTomasneit puryp,
BKJIFOYAOIIUX
PJIEMEHTHI Kpyra

DopMyJIMPOBATH OIIPEIEICHUE
[TpaBUJIBHBIX MHOTOYTOJIbHUKOB,
HAXO0JHMTb UX 3JICMEHTBI.
Ilo,1b30BaTHCH TOHATHEM AJTUHBI
OKPY>KHOCTH,

BBEJIEHHBIM C IOMOIIbIO TPAaBUIIBHBIX
MHOTOYTOJIHMKOB, ONPeIeJsATh YUCIIO
T, JUIMHY JYyTH U pallaHHYIO Mepy
yria.

IIpoBoaMTH NEepexo] OT paguaHHOU
MEpBI yIiia K

paIyCHOM 1 HA0OOPOT.

OmnpeneJsiTh MIOMAAb Kpyra.
BriBoIMTH (popMYIbI (B TPAyCHOHN H
paJiInaHHOM

Mepe) ISt AJTMH AT, IUIoLaaeH

CCKTOPOB U CCTMCHTOB.

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

https://resh.edu.ru/
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BoruncasaTs mwiomanan Guryp,
BKJIFOUAIOIIHX dJIe-

MEHTBI OKPY)KHOCTH (KpyTa).
HaxoauThb miomnaay B 3a1a4ax
pEaJIbHOM KU3HU




I[Bl/l)l(elll/lfl IJIOCKOCTH
64)

[TousiTHe 0 IBUKECHUU
[JTIOCKOCTH.
[TapannenbHbId
[epeHOC, TOBOPOT U
cumMeTpust. Ocu u
LICHTPBI CHMMETPUHU.
[Ipocreiimue
[MPUIMEHEHUS B
[pelICHUY 3a7a4

Pa3ouparthb mpuMepsl,
WJUTIOCTPUPYIOLIUE ITOHSITHS
JIBMOKEHUS, LIGHTPOB U OCe
CUMMETPUH.

DopMyJIMPOBATH OTIPEICICHNUS
[apajuIeIbHOrO IepeHoca, IoBopoTa U
OceBOlf CUMMETpHUH. BBIBOAUTH 11X
CBOIICTBA, HAXOAUTDH HETOIBUKHBIE
TOUKH.

HaxoauTh LEHTPBI U OCU CUMMETPUI
MpOCTEHIINX QUTyp.

[IpyuMeHATH MapaiebHbIN EpPeHoc
1 CHMMETPHIO TPH PEIICHUN
reoMeTpHUYEeCKHX 3a1a4 (pa3ouparthb
MIPUMEPHI).

M cnob30BaTh [ IOCTPOCHUS U
VicciieTOBaHUN IH(POBBIE PECYPCHI

IloBTOpEHME, 06001IEHHE,
cHCTeMATH3AIMS 3HAHUI®

(74)

[loBTOpEHHE OCHOBHBIX
[TOHSTHI U METOJIOB
KypcoB 7—9 Kiaccos,
000011IeHNE U
CUCTEeMaTH3aIusl
3Hanuil. [Ipocreiine
reoMeTpUUYECKHE
(UTYpBI U UX CBOWCTBA.
M3mepenue
[EOMETPHUYECKUX
BEJTMYH.
TpeyroibHUKY.
[TapamienbHble U
[EepIEeHIUKYJISIPHBIE
[psiMBIE.

OKpY»XHOCTb U KpYT.
['eomeTpuueckue
[TOCTPOEHNUs. YTJIBI B
OKPY>KHOCTH.
Bnucanusie u
OIHCaHHBIE
OKPYKHOCTH
MHOTOYT'OJIbHUKOB.
[IpsiMast 1 OKPYKHOCTb.
UeThIpEXYTObHUKH.
Briucanusie u
OTIHCaHHBIC
YEeTHIPEXYTOIbHUKH.
Teopema [ludaropa n

Ha4yajla TDPUTOHOMCTPUH.

Perienne o0mux
TPEYTOJIbHUKOB.
[IpaBubHBIE
MHOTOYTOJIbHHUKH.
[IpeoOpazoBanus
[JI0CKOCTH. [IBHIKEHUSI.
[lonobue. CummeTpusi.
[I1omans. Beraucnenue
romaneit. [1momann

[10JOOHBIX (UTYD.

OnepupoBaTh NOHATUAMHU: QUTYDA,
TOYKa, MpsiMasi, yrod,
MHOTOYT'OJIbHUK, paBHOOEIPEHHBIH 1
[PABHOCTOPOHHUI TPEYTOJILHUKH,
MPSIMOYTOJIbHBINA TPEYTOJILHUK,
MeraHa, OUCCEKTPHCa U BBICOTA
TpeyrojibHMKa, MapajuieorpamMm,
[POMO, IPSIMOYTOJILHUK, KBA/IpaT,
Tpanenns; OKpy>KHOCTb,
KacaTeJbHas; PABEHCTBO U 1o00ue
(buryp, TpeyroJbHHUKOB;
MMapauIeIbHOCTD U
MEPIEHINKYISIPHOCTD MPSIMBIX, YTOJ
MEXy MPSIMBIMU, CHMMETPUS
OTHOCHUTEJILHO TOYKH U IPSIMOIA;
IMHA, pacCTOSHUE, BETMYNHA YIIa,
[I0I11a/Tb, IEPUMETP.

Hcnonb3oBats GopmyJibl: IepuMeTpa
1 TUTOINAN MHOTOYTOJIbHUKOB, JJTHHBI
OKPYKHOCTH U TUIOIAAN Kpyra,
00BEMa PSIMOYTOIILHOTO
Mapasuiesenuresa.

OnepupoBaTh NOHATHIIMH:
[PSIMOYTOJIbHAS CHCTEMa KOOPIUHAT,
BEKTOD; HCIOJIb30BATH 3TH MOHATHS
IJTs1 IpEe/ICTaBICHNA JaHHBIX U
[perienus 3a1a4, B TOM YHUCIIe U3
Ipyrux y4eOHbIX mpeaMeToB. PemaTh
3a/1a4M Ha IOBTOPEHUE OCHOBHBIX
MOHSTHIN, HIUTFOCTPAIIUIO CBA3EH
MEX/ly pa3IMYHBIMU YacTAMH Kypca.
Bo10npaTh MeTO 17151 peleHus
3a1a49H.

Pemath 3a5a4m 13 NOBCETHEBHOU
PKU3HU




JlexapToBbI
KOOpIMHATHI HA
MJIOCKOCTH.

BekTopbl Ha TII0CKOCTH




Pabouasi nporpamma y4eOHOro Kypca
«BeposAITHOCTH U CTATUCTHKAY» /-9 KJIaCChI

1.Ilesu u3yuyeHusi yueOHOIo Kypca

B coBpemeHHOM 1IM(POBOM MUPE BEPOSTHOCTD U CTATUCTHKA MIPHOOPETAIOT BCE OOJBIIYIO
3HAYUMOCTb, KaK C TOUKH 3pEHUS IPAKTUUECKUX MPUIIOKEHHM, TaK U UX POJIM B 00pa30BaHuH,
HE00X0IMMOM KaxJI0My 4yesioBeKky. Bo3pacTaer unciio npogeccuii, npu oBlageHUN KOTOPIMU TpedyeTcs
xopoiasi 6a30Basi HOArOTOBKA B 00JIACTH BEPOSATHOCTH U CTATUCTUKHM, TaKasl IOATOTOBKA BayKHA JUIS
POAOIDKEHHUS 00pa30BaHuUs | ISl yCHEIIHOW PO eCCHOHAIBHON Kapbephbl.

Kaxplii 4es10BeK OCTOSIHHO TPUHUMAET PEIIEHUS HAa OCHOBE NMEIOINUXCS Y HETO JaHHBIX. A JUIs
000CHOBAHHOTO MPHUHSTHUS PELICHUS B YCIOBUAX HEIOCTAaTKa MM U30bITKA HH(POpMAIIUK HEOOXOMMO B
TOM YHCJIE XOPOLIO COPMUPOBAHHOE BEPOSITHOCTHOE U CTATUCTHYECKOE MBIIIJICHHE.

VIMeHHO MOATOMY OCTpPO BCTala HE00X0AUMOCTh CPOPMHUPOBATE Y 00yHarOIUXCsl (PYHKIIMOHAIBHYIO
IPaMOTHOCTb, BKJIIOYAIOIYIO B C€0sl B KAU€CTBE HEOTHEMIIEMOI COCTAaBIISIIOIIEH YMEHHE BOCIPUHUMATD U
KPUTHYECKH aHAIU3UPOBATh MH(DOPMALIUIO, IPEJICTABICHHYIO B Pa3IMUHbIX (pOopMax, IOHUMATh
BEPOATHOCTHBIN XapaKTep MHOTUX pealbHbIX POLIECCOB U 3aBUCUMOCTEHN, IPOM3BOAUTD IIPOCTEMIIINE
BEPOSATHOCTHBIE pacuéThl. 3HAKOMCTBO C OCHOBHBIMU IIPUHIMIIAMU cOOpa, aHAJIN3a U NPE/ICTaBICHUS
JAHHBIX U3 Pa3IUYHBIX cep )KU3HU 00IIeCTBa U TOCYAapCTBA TPUOOIIAET O0yJarONXCs K OOMECTBEHHBIM
uHTepecaM. M3ydeHne oCHOB KOMOMHATOPHKY pa3BUBACT HABBIKM OpraHU3aLUU repedopa U nojacuéra
Yrcia BAPHAHTOB, B TOM YHMCIIE, B IPUKIATHBIX 33JauaX. 3HAKOMCTBO C OCHOBAaMH TEOPHH IpadoB CO31aET
MaTeMaTH4ecKuil pyHAaMeHT Ui GOpMUPOBaHMS KOMIETEHIMH B 00:1acTH MHOOPMATUKH U IIUPPOBBIX
texHojoruil. [lToMmumo 3TOro, Npu U3y4eHUH CTATUCTUKU U BEPOSITHOCTU 00OTaIIAI0TCs MPECTABIICHUS
yJaluxcs 0 COBpEMEHHOM KapTHHE MUpa U METOJax ero UccieoBaHus, GopMupyercs HOHUMaHUEe POJIn
CTaTUCTHKH KaK HCTOYHHMKA COIIMATIHHO 3HAYNMOW MH(POPMALIUHU 1 3aKJIAABIBAIOTCS OCHOBBI
BEPOATHOCTHOI'O MBIILITICHHUS.

B cooTBeTCTBHM ¢ TaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl yueOHOro Kypca «BeposaTHoCTh 1
CTaTUCTUKA» OCHOBHOM IIKOJIbI BBIIEIEHBI CIEAYIOIINE COAEPKATEIbHO-METOINYECKUE JINHUU:
«[IpencraBneHune JaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposTHOCTEY»; «DIeMEHTHI
KOMOMHATOpUKNY; «BBeneHnue B Teopuio rpagoy.

Conepxanue nuHuM «lIpencraBiieHne NaHHBIX U ONUCATENbHAsA CTATUCTUKA» CIIY’KUT OCHOBOM 1A
(hopMHpOBaHUSI HABBIKOB padOThI ¢ MH(OpPMAaLIUEN: OT YTEHHS U UHTEPIIPETalluy HH(POpMaLnHy,
Ipe/IcTaBIeHHOM B TabauIax, Ha uarpammax u rpadukax g0 coopa, mpeJCTaBIeHUs U aHAJIN3a JaHHBIX
C UCIIOJIb30BaHUEM CTaTUCTUYECKHX XapaKTEPUCTUK CPEAHUX U paccerBaHus. PaboTas ¢ TaHHBIMU,
o0yyJaroIuecs y4aTcsi CYUTBIBATh U MHTEPIPETUPOBATh JTaHHBIE, BBIIBUTaTh, apryMEHTUPOBATh U
KPUTUKOBATh MPOCTEUIINE TUIIOTE3bI, PAa3MBILILUIATE HaJ (PaKTOpamMH, BbI3BIBAIOLIMMHI U3MEHYUBOCTD, U
OLICHMBATh UX BIIMSHUE Ha pacCMaTpUBaEeMble BETMYMHBI U POLIECCHI.

WNHTynTHBHOE Npe/icTapieHue o ciyyalHONH M3MEHUYHNBOCTH, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN U
TEHJCHLUH CTAHOBUTCS MOTUBHUPYIOIIEH OCHOBOM AJIsl N3y4YEeHUs] TCOPUH BeposiTHOCTEN. Bosbioe 3HaueHue
37eCh UMEIOT IPaKTHYECKUE 3aJaHus], B YACTHOCTH OIBITHI C KJIACCHYECKUMH BEPOSITHOCTHBIMU MOJICIISIMH.
[ToHsiTHE BEPOSTHOCTH BBOJUTCS KaK Mepa MpaBAono 00us ciydaifHoro coobitus. [Ipn u3yuenun
Kypca 00y4JaroIIrecs: 3HaKOMSITCS ¢ IPOCTEUIITUMU METO/IaMH BBIUHCIICHUSI BEPOSITHOCTEH B CITyJaitHBIX
9KCIIEPUMEHTAX C PABHOBO3MOYXKHBIMU JIEMEHTAPHBIMU UCXO/1aMHU, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIOIIMMU CTaBUTh U pelaTh 0ojiee CIoKHBIE 3a7aui. B Kypc BXOIAT Havya bHbIE MIPEJICTABICHUS O
CIIy4alHbIX BETMYMHAX U UX YHUCIIOBBIX XapaKTEPUCTUKAX.

Taxoke B paMKax 3TOro Kypca OCYIIECTBIISIETCs 3HAKOMCTBO 00YYaIOLINXCSl C MHOYKECTBAMU U
OCHOBHBIMM ONIEPALIUSMHU HaJ MHO>KECTBAMHU, PACCMAaTPUBAIOTCS IPUMEPBI IPUMEHEHNUS ISl PEILICHUS
3aJlay, a TAK)Ke MCIOJIb30BaHUS B APYTUX MaTeMaTUYECKUX Kypcax U y4eOHBIX MpeAMeTax.



2.MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

B 7—9 knaccax uszydaercs Kypc «BepoSTHOCTh M CTATUCTHKA», B KOTOPBINA BXOJISAT pa3Ieibl:
«[Ipeacrapnenue qaHHBIX U ONMKCATENbHAS CTATUCTHKAY; «BeposATHOCTBY; «DIIeMEHThl KOMOMHATOPUKIY,;
«BBenenue B Teopuro rpagoBy.

Ha HN3y4YCHUC yqe6H0r0 Kypca ((BCpOSITHOCTI) U CTaTUCTHKA» OTBOAUTCA:

B 7 xiacce 1 y4eOHBII 9ac B Henexro, Bcero 34 yueOHBIX daca;
B 8 kiacce 1 yueOHBIN Yac B HeJelto, Bcero 34 yueOHBIX Jaca;
B 9 knmacce 1 yueOHbIif yac B Henento, Bcero 34 yueOHBIX Yaca.

3. Conepxxanue yueOHoro kypca "BepositHocTh U cTaTucTuka' 7 — 9 kiiaccbl

[ Knacc

IIpencraBnenue AaHHBIX B BUJE TaOIUL, JUarpaMm, rpadukoB. 3anoaHeHue Tabaul, YTeHUe 1
MOCTPOCHHE AUArpamMM (CTOJIOUKOBBIX (CTOI0YATHIX) U KPYTOBBIX). UTeHHE TPaQHUKOB peabHBIX
nporeccoB. M3pneuenne nHpopMalnuy U3 JuarpaMM 1 TaOJull, UCIIOJIb30BaHUE U MHTEPIIPETALHsl JAHHBIX.

OnwucarenpHas CTATUCTUKA: CpeHee apuMeTHIeCcKoe, MeIMaHa, pa3Max, HauloJbliee

1 HalMEHbllIee 3HaUeHUs Habopa YMCIIOBBIX JAaHHbIX. [IprMepsl ciydaiiHON U3MEHUHNBOCTH.

CiyuaitHblil S5KCIEpUMEHT (OIBIT) U cay4aiiHoe coOblTHe. BeposTHOCTh 1 yacTora. Posb
MaJIOBEPOSITHBIX M MPAKTUYECKH JOCTOBEPHBIX COOBITUH B MpHpoJie U B oliiecTBe. MoHeTa u
urpajbHasi KOCTb B TEOPUU BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens Bepunnbl. Yucio pédep u cyMMapHasi CTEIIeHb BEPIIUH.
[Ipencrasnenue o cBsizHocTH rpada. Llenu u mukiel. [Tytu B rpadax. O6xox rpada (3inepoB myTs).
IIpencraBnenue 06 opueHTUpOBaHHOM rpade. Pemenue 3a1a4 ¢ noMolsio rpagos.

8 Kracc

[IpencraBnenue naHHBIX B BUE TaOIHUL, TUarpaMM, rpa@ukoB. MHOKECTBO, 371EMEHT MHOKECTBA,
noJAMHOecTBO. Onepauu HaJl MHOKECTBaMU: 00beIMHEHNUE, TIepeceueHue, fonoaHeHe. CBoiicTBa
ONepannii HaJl MHOKECTBAMU: IIEPEMECTUTEIBHOE, COYETATEIBHOE, PACIIPEACIUTEIBHOE, BKIIFOUCHMUS.
Hcnonb3oBanue rpauyeckoro npeicTaBiIeHUsl MHOKECTB Il OMUCAHUS PEANIbHBIX IMPOLIECCOB U
SBJICHUM, IIPU PEILIECHUH 3a/1a4.

N3mepenue paccenBaHus JaHHbIX. Jlucniepcus U craHIapTHOE OTKJIOHEHUE YHCIOBBIX HA0OOPOB.

Jwnarpamma paccenBaHusl.

DneMeHTapHbIe COOBITHS citydaifHOro omnbiTa. CitydaiiHble coObITHs. BeposTHOCTH cOOBITHI. ONBITHI
C PaBHOBO3MOYKHBIMHU AJIEMEHTapHBIMU COOBITUAMU. CitydaiiHbIi BIOOp. CBA3H MEXKIY MaIOBEPOSTHBIMU U
MIPaKTUYECKH TOCTOBEPHBIMU COOBITUSMHU B IPUPOJIE, OOIIECTBE U HAYKeE.

JHepeBo. CBOWCTBa JepEBLEB: €JMHCTBEHHOCTD MYTH, CYIIIECTBOBAHUE BUCAYCH BEPIIMHBI, CBSI3b

MEX/y YMCIIOM BepLIUH U uncioM péoep. [IpaBuno ymHoxkeHus. Pemenune 3a1a4 ¢ momouipbio rpagos.

[IporuBonomnoxubie coObTUs. JJnarpamma Ditniepa. O0beIUHEHHE U TEpECeUeHUe COOBITHIA.

HecoBmectabie coObITHsI. DOpMysa cI0KEHUS BEPOSITHOCTEH. Y ClloBHAs BEpOsSITHOCTH. [IpaBuiio
ymHoxkeHus. HesaBucumbie coobiTus. [lpencraBienne sxcnepruMenTa B Buie AepeBa. Pemenue 3a1au
Ha HaX0’KJIEHUE BEPOSITHOCTEN € IO MOIIBIO JIepeBa CIy4ailHOro SKCIIEPUMEHTA, IUarpaMM DUjepa.

9 knacc
[IpencraBnenue naHHBIX B BUE TaOIMIl, AMarpamMm, rpaguKoB, HHTEpIpETalus J1aHHbIX. UTeHne
1 TIOCTpOEHHUE TalJuIl, JuarpamMmm, rpaduKkoB 1o peaibHbIM JaHHbBIM.
[TepectanoBku u hakropuan. Couetanus u uncio couetanuit. TpeyronpHuk Ilackans. Pemenue
3a/1a4 ¢ UCIOJIb30BaHNEM KOMOMHATOPUKH.
['eomerpuueckas BepossTHOCTh. CiryyaifHbIil BEIOOp TOUKH U3 (PUTYpHI HA MJIOCKOCTH, U3 OTpe3Ka
U U3 IyTU OKPY’KHOCTH.



UcnbiTanue. Ycnex u Heynada. Cepust HCIBITAaHUH 70 nepBoro ycnexa. Cepust HCIIbITAaHUN
bepnymu. BepostHocT coObITHI B cepuu UCIbITaHUI bepHyu.

CrnydaiiHasi BeJIMUMHA U paclpeelIeHue BEPOATHOCTEH. MaTeMaTHYecKoe OKUIaHuE U TUCTIEPCHUS.
[Ipumepbl MaTEMaTHUECKOTO 0KUJAHUS KAaK TEOPETUUECKOTO CPEAHETO 3HAUECHUS BEIIMUNHBI.

MareMatrnueckoe 0’)KMIaHUE U TUCIIEPCUs CIIyYalHON BEIMYHMHBI «UHCIIO YCIIEXOB B CEPUU

ucnbITaHul bepHymmy.

[TonsiTue o 3axkoHe OOIBIIKX uncen. Mi3MepeHre BEpoSITHOCTEN ¢ TOMOIIIbIO 4acToT. Poiib
Y 3HAYCHHE 3aKOHA OOJBIIMX YHCEI B MPUPOJIE U OOIIECTBE.

4. IlnaHupyemble NpeAMeTHbIE Pe3yJIbTATHI 0CBOEHHS padoyeil MporpaMMbl
Kypca «BeposiTHOCTb U CTAaTHCTHKA» / — 9 Kjace

1 Knacc
Hpe,Z[MeTHHe peByJ'IBTaTBI OCBOCHHA Kypca ((BGPOHTHOCTB " CTAaTUCTHUKA» B 7 KJ1IaCcCe
XapaKTEpU3YIOTCA CICAYIOLIUMU YMEHUSAMMU.

v

YuraTh HHPOPMAIHIO, PEAICTABICHHYIO B TAOMHUIIAX, Ha JHarpaMMax; MPeACTaBIIsITh JaHHbIC B BUJE TaOJIHIL,
CTPOUTH TUArpaMMBbl (CTOJIOUKOBBIE (CTONIOUATHIC) M KPYTOBBIC) 110 MACCHBaM 3HAYCHHH.

OnuceIBaTh U MHTEPIPETUPOBATH PEATIbHBIC YHUCIIOBBIC JaHHBIC, TPEICTABICHHBIC B TA0IUIIAX, HA
JqUarpamMmax, rpaukax.

Hcnonp30BaTh IJId OTMCAHUA JaHHBIX CTATUCTUYCCKUEC XAPAKTCPUCTUKHU: CPECIHEC apI/I(I)MeTI/IquKOG,
MEauaHa, HanOoIbIIee ¥ HAUMEHBIIIEE 3HAa4YCHUs, pasMax.

MmeTsb IpecTaBnenye o Clry4ailHol H3MEHYMBOCTH Ha IPUMEPAX 1IeH, (YU3MIECKUX BEUYHNH,
AQHTPOIOMETPUUECKUX JaHHBIX; UMETh NPEACTABICHUE O CTATUCTUYECKOW YCTOMUMBOCTH

8 kaacc

[IpenMeTHBIC pe3yabTaThl OCBOEHUS Kypca «BepoaTHOCTh U CTaTHCTHKA» B 8 Ki1acce
XapaKkTePU3YIOTCS CIEAYIOIMMHA YMEHUSIMU.

v
W3Bnekath u npeoOpa3oBbIBaTh MHOOPMALIKIO, TIPEACTABICHHYIO B BUIC TAOJIUII,
Jquarpamm, rpauKoB; PEACTABIIATh JaHHBIE B BUJIE TA0JHUII, TUarpamMm, rpa)ukoB.

v
OnuckeiBaTh JaHHBIC C TIOMOIIIBIO CTATUCTUYCCKUX IoKa3aTesIe: CpeaHux 3HAYCHUI U MEp
pacceuBaHus (pa3MaX, AUCTICPCHUS U CTAHAAPTHOC OTKJ'IOHeHI/IG).

v
HaXO,Z[I/ITB YaCcTOThI YHCIIOBBIX 3HAYCHUM M YaCTOThI CO6BITPII>1, B TOM 4HUCIJIC I10
pe3yjbTaTaM U3MCPCHUU U Ha6J'IIO)1€HI/II/I.

v

HaXOIlI/ITB BCPOATHOCTHU CJ'Iy‘-IElfIHLIX COOBITHIi B OIIbITaX, 3HASA BEPOATHOCTU
OJIEMCHTApPHBIX CO6I)ITI/II/I, B TOM YHCJIE€ B OIIbITaXx ¢ paBHOBO3MOXHBIMHU
SJICMCHTApHBIMU COOBITHUSMHU.

v
Hcnonb3oBaTh rpaduuecKie MOJIEIU: JIEPEBO CIyYaHOTO SKCTIEPUMEHTA, THarpaMMbl
Diinepa, YUCIIOBas mpsMasi.

OHGpHpOBaTI) MOHATHUAMA: MHOXKCECTBO, TIOAMHOKECTBO, BBIIIOJIHATE OIICpalli HAl MHOXCECTBAMU
O6T)€I[I/IH6HI/IG, NEPECCUYCHUEC, NOMMOJTHCHHUE, ICPCUUCIIATD JICMCHTBI MHOXKCCTB, IPUMCHATHE CBOUCTBA
MHOKECTB.



v

Hcnons3oBaTh rpaduyeckoe mpecTaBIeHNe MHOXKECTB U CBSA3eH MEXIy HUMH JIJIs

OIMCaHUS MPOIIECCOB U SBIICHUI, B TOM YHCJIE IPH PEIICHUH 33/1a4 U3 IPYTHX YIeOHbIX
MPEAMETOB U KYPCOB.

9 knacc

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «BeposTHOCTh U CTaTUCTUKa» B 9
KJIaCCe XapaKTepU3YIOTCS CIEIYIOIIUMUA YMEHUSIMHU.

v

N3Bnekarp u npeodpa3oBbIBaTh HHPOPMAIIHIO, PEICTABICHHYIO B PA3JIMYHBIX HCTOYHHKAX
B BI/(II)I[G Ta0JIUII, AUarpaMm, TpaduKOB; MIPEACTABIAThH TaHHBIC B BUJIE TAOJHII, TUArpamm,
rpa)uKoB.

Pemars 3amaun oprann30BaHHBIM NIEPEOOPOM BaPHAHTOB, a TAKIKE C HCIIOIb30BAHUEM
KOMOMHATOPHBIX PABUI U METOJIOB.

Hcnonp30BaTh onycaTeIbHBIC XapaKTEPUCTUKHU IJIsI MACCUBOB YHCJIOBBIX JaHHBIX, B TOM YHCJIC
Cp€AHNEC 3HAYCHUSA U MCPBI paCCCUBAHUA.

HaXOILI/ITI) YaCTOTHI 3HAYCHHUH U YaCTOTHI CO6I)ITI/ISI, B TOM YHUCJIC NTOJIB3YACh PE3yJibTaTaMU1
IIPOBEACHHBIX UBMEPECHNU Ha6J'IIOI[CHI/II/I.

HaXOIH/ITI) BCPOATHOCTHU CﬂyqaleI)IX COOBITHH B HN3YUYCHHBIX OIIbITaX, B TOM YUCJIC B OIIbITaX
C PAaBHOBO3MOXHBIMU 3JICMCHTApHBIMU CO6I)ITI/I$[MI/I, B CCpHIAX HCIBITAHUMU OO0 IICPBOIO
ycuexa, B CECpUAX UCHbITAHUU BCpHy.TIJ'II/I.

Nmets MMpeaACTaBJICHUC O CHy‘I&ﬁHOﬁ BCIIMYHHC U O PACIIPCACICHNHA Bep0ﬂTHOCTCﬁ.

Wmets npencTaBiaeHne 0 3aKOHE OONIBIINAX YHCEIT KaK O TPOSBICHNH 3aKOHOMEPHOCTH B CITyJaifHOM
HU3MEHYUBOCTH U O POJIM 3aKOHA OOJBIINX YHCENT B IIPUPOJE U OOIIECTBE



TEMATHUYECKOE IVIAHMPOBAHUE YYEEHOI'O KYPCA(IIO 'OJAM OBbYUEHUN)

7 KJIACC

Ha3Banue pa3zjiena
(TeMbl) (YMCJI0 YACOB)

OcHOBHOE CoaepKaHue

XapakTepuCTHKA 1eATEJIbHOCTH
00yuyaroImuxcst

0P

IIpeacraBiienue

JMAHHBIX
(79)

[IpencraBienue JaHHBIX B
rabmmnax. [lpaktnaeckue
BBIYMCIICHHUS 110
TaOJIMYHBIM JIAHHBIM.
I3Bi1eueHuE U
MHTEpIpeTanys TabTHIHBIX
nannbiX. [TpakTuueckas
paboTa

«TabuIb.

['paduueckoe
[peJICTaBIECHUE TaHHBIX B
BIJIE KPYTOBBIX,
CTOJIOMKOBBIX (CTOJIOYATHIX)
nuarpamm. UrteHue u
[MOCTPOEHUE TUarpamM.

OcBanBaThb CIOCOObI
[IPEICTABICHUS CTATUCTHUECKUX
TAaHHBIX U YMCJIOBBIX MaCCHUBOB C
[MOMOIIBIO TAOJIHI] U TUATPaMM C
MCIIOJIb30BAHUEM aKTyaJIbHBIX U
BAKHBIX JAHHEIX
(memorpaduueckue JaHHbIC,
MTPOM3BOACTBO MPOMBIILIICHHOHN U
CEIIbCKOXO3MCTBCHHOM
[TPOYKIIMU, OOIIIECTBEHHBIE H
[IPUPOJIHBIC SIBICHUS).

M3yuath MeTOBI pabOTHI C
TaOIMYHBIMU U TpadUIeCKUMU
[IpEICTABICHUAMH JIAHHBIX C
MOMOIIIBIO IIH(PPOBBIX PECYPCOB B

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

https://resh.edu.ru/



http://school-/

[ [prmepsl
[nemorpaduyeckux
mnarpamm. [pakTiueckast
[paboTa «JnarpaMmmbny

X0JI€ TIPAKTHICCKUX padoT

OnucarejabHas
CTATHCTHKA
8 4)

UncioBble HAOOPHI.
CpenHee apupMeTHIECKOE.

Merana 4rcIoBOTO Habopa.

Y CTOMYMBOCTH MEUAHBI.
[IpakTrueckas padora
«CpenHue 3HaYSHUS.
Haubonbiiee 1 HauMeHblIee
3HAYECHUS YUCIOBOTO
HaOopa. Pazmax

OcBauBaTh MOHATHSI: YHCIOBOH
Ha0Op, Mepa IICHTPAJIbHOM
TEHICHIINU (Mepa LIEHTPa), B TOM
qKCIie CpeIHee apUPMETHUECKOE,
Merana.

OnuchbIBaTh CTATHCTUYCCKUE
TaHHBIE C TIOMOIIBIO CPETHETO
aprMETUIECKOTO U METUAHEI.
Perrats 3agauu.

M3yuyaTh cBOMCTBA CPEIHUX, B TOM
YKCIIE C TOMOIIIBIO TU(POBBIX
[pECypCOB, B XO/I€ MPAKTHUECKUX
pador.

OcBanBaTh NOHSTHSI: HANOOJBITICE
1 HAMMEHBIIICE 3HAYCHHUSI
YHCIIOBOTO MAaCCHBA, pa3Max.

PemaTh 3aga4m Ha BEIOOD criocoda




OITMCaHUA JAaHHBIX B COOTBECTCTBHH C
HpHpOZ[OfI JaHHBIX WU ICJIIMHA
MCCJIICOJOBAHUA




Ha3Banue pa3jiesia (TemMbl)
(umcii0 YacoB)

OcHOBHOE cojiepKaHue

XapaKkTepucTHKa JesiTeJIbHOCTH
00yUyaroLuxcs

O0P

CayuaiiHasi ”BMEHYUBOCTH
(6 1)

CryuaitHast
M3MEHYMBOCTh
(mpumepsl). Yactora
3HAYCHUN B MAaCCHUBE
maHHBIX. [ pynmupoBKa.
['ucTorpammsi.
[IpakTuueckas padora
«CiydaiiHas
M3MEHYHBOCThY

OcBauBaTh NOHSITHS. YACTOTA
3HAa4YCHUIl B MaccHBe JaHHBIX,
CPYIIMPOBKA TaHHBIX,
rucTorpamma.

CTpouTh 1 aHAJTM3UPOBATH
CUCTOrpaMMbl, HOAOMPATH
[TOJIXO/ISALIMHN 1Iar FPYIITUPOBKH.
OcBauBaThb rpaduueckue
[IpeCTaBICHUS Pa3HbIX BUIOB
CIIy4ailHOM U3MEHUYUBOCTHU, B TOM
qKCIIe C TOMOILBIO HU(POBBIX
[pECYPCOB, B X0JI€ MPAKTUYECKOH

[paboTHI




Beenenue B Teopuio rpados [[‘pad, BepmnHa, pedpo.  |[OcBamBaTh MOHITHSI: Tpad,

4 9) [IpencraBnenne 3amaun  [BepmmHa rpada, pedpo rpada,

C TIOMOIIIBIO Tpada. cTereHb (BAJICHTHOCTD BEPIIIHEI),
CreneHb (BaJCHTHOCTB)  [IeIb M UKL

BepinHbL. Yncio pédep  [OcBauBaTh MOHATHSA ITyTh B Tpade,

1 CyMMapHasi CTEIICHb bilIepoB MyTh, 00X0 rpada,

BepwuH. Llenb v HUKIL OpHEHTHPOBAHHEIHN rpad.

[TyTs B rpade. Pewmate 321241 Ha TIOUCK CYMMBI
[IpencraBnenue o cTernieHel BepmuH rpada, Ha MOUCK
CBSI3HOCTH Tpada. 00xo/a rpada, Ha TOWCK MyTei B
O6xox rpada (31inepos OpUEHTUPOBAHHBIX Tpadax.

myTh). [IpencraBnenue OcBanBaTh COCOObI TPEICTABICHIS
00 OpPUEHTHPOBAHHBIX 3aja4y U3 Kypca ajaredpbl, FreOMeTpHuH,
rpagax TEOPUH BEPOSITHOCTEH, IPYyTruX

[pEeIMETOB C TOMOIIIBIO rpadoB
(kapThI,




CXEMBI, AEKTPUIECKHE LTI,
(yHKUMOHAIBHBIE COOTBETCTBHS) HA
npuMepax

30P

BeposiTHOCTB 1 yacToTa
CJIYYAHHOI0 COOBLITHS
(44)

CrydaliHbIN OTIBIT U
CITyqaiiHOe COOBITHE. U CII
BeposiTHOCTb U

gacToTa COOBITHUS.

Ponb

MaJIOBEPOSITHBIX U
[PaKTUICCKU
TOCTOBEPHBIX

COOBITHIA B IPUPOJIE

u B obmectse. U3yuars
UrpajibHasi BEpOSTHOCTHBI
KOCTb B TEOPUHU
BEPOSITHOCTEM.
[IpakTHueckas

pabora «HacToTa
BBIMAZICHUS OpJIay

OcBauBaTh NOHATHUS: CITyYalHBINH OIBIT
YaiiHOe COOBITHE, MATIOBEPOSITHOE

1 IPAKTUYECKU JOCTOBEPHOE COOBITHE.
M3yyaTh 3HAYMMOCTh MaJIOBEPOSITHBIX
COOBITHIA B TIPUPOJIE U OOIIECTBE HA
BaYKHBIX ITpUMepax (aBapu,
HEeCYaCTHBIE CITydau, 3aluTa
MepcoHanbHON MH(pOpMAaLnHy,
nepeaaya JaHHBIX).

Jb KJIaccnyeckux Monera u

Mojelel (MoHeTa,
WrpajgbHast KOCTh) B TEOPHH
BEPOSITHOCTEM.
Ha0.ro1aTh 1 U3y4aTh 4acToTy
COOBITHI B IPOCTBIX HKCIIEPUMEHTAX, B
TOM YHUCJIE C TOMOLIBIO HU(PPOBBIX

pECYPCOB, B X0J1€ MPAKTUYECKOU




[pabOoTHI

O000menne, KOHTPOJIb
(54)

[IpencraBienue
TaHHBIX.
OnucarenbHas
CTaTUCTHKA.
BeposTHOCT
CITy9aiflHOTO COOBITHS

[IoBTOPSITH N3yYEHHOE U BHICTPAUBATH
crcTeMy 3HaHUI.

PewmaTh 3aga4M Ha IpeICTABICHUE U
ONMCaHNE JAHHBIX C TOMOLIBIO
M3yUCHHBIX XapaKTEePUCTHK.

O0cyxnaTh NpUMeEpPbI CIIyYailHbIX
COOBITHI, MaJIOBEPOSITHBIX U
[PAaKTUYECKU JOCTOBEPHBIX CIy4YalHBIX
COOBITHI, MX POJIH B IPUPOJIE U KU3HU
YeJI0BEKa




8 KIIACC

Ha3Banue pa3jiesia (TemMbl)
(umcii0 YacoB)

OcHOBHOe coJiepKaHne

XapaKkTepucTHKa JesiTeJIbHOCTH
00yuyaromuxcs

20P

IMoBTOpenune kypca 7
KJacca
(44)

[IpencraBnenue
TaHHBIX.
OnucarenbHas
CTaTUCTHKA.
Crydaiinas
M3MEHYHBOCTb.
CpeaHue 9nucaoBoro
HaOopa.

Cry4aitHbIe COOBITHSI.
BepositTHOCTH 1
4aCTOTHI.
Kiaccuueckue
MOJIEJIN TEOPUH
BEpOATHOCTEN:
MOHETa U MUrpajibHas
KOCTh

IloBTOPATH U3yUYECHHOE U
BBICTPAMBATBL CUCTEMY 3HAHHM.
PemaTes 3a5a4m Ha IpeCTaBICHUE
U ONHCAaHME JAHHBIX C TIOMOIIBIO
M3yUYEHHBIX XapakTepucTuk. Pemarb
3aJa4M Ha IPECTABICHUE
PYNIMPOBAHHBIX JaHHBIX U
OIMCAaHUE CIIy4allHON
M3MEHYMBOCTH.

Pemate 321241 Ha ONPEICIICHNE
4aCTOTHI CIIydalHBIX COOBITHH,
00CyX/IeHHE IPUMEPOB CIyYaliHBIX
COOBITHI, MaJIOBEPOSITHBIX U
[IPaKTUYECKH JOCTOBEPHBIX
CITy4allHbIX COOBITHI, X POJIH B
[IPUPOJIE M KU3HHU YEIOBEKa

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

https://resh.edu.ru/



http://school-/

OnmucareanHas OTKJIOHEHUS. OcBanBaTh NOHSITUSI: JUCTICPCUS U
cratucTuka. PacceuBanue |[lucnepcus CTaHJIapTHOE OTKJIOHEHHE,
JaHHBIX 4ICIIOBOrO HAbOPA. HCTI0IB30BATh ATH XapPAKTEPUCTUKHU
4 9) CranmapTHOE TUIST OTTMCAHUS PacCCHBAHUS
OTKJIOHEHHE TaHHBIX.
qICIIOBOTO Habopa. BoiiBUraTh runoTe3nbl 00 OTCYTCTBUU
/TuarpaMMbl VJTH HAJTWYIUH CBSI3U IO TUarpaMMam
[paccenBaHUSA [paccerBaHMsL.
CTpouTh TUarpaMMbl PaCCEUBAHMS
10 UMEIOIIMMCS JaHHBIM, B TOM
YHCIIE C TOMOIIBIO KOMITBIOTEPA
MHozkecTBa (4 4) IMHOKECTBO, OcBauBaTh NOHATHUSA. MHOKECTBO,
10 IMHOKECTBO. JIEMEHT MHOXKECTBA, IIOJIMHOKECTBO.
Onepanuu Hax BbINOJIHATH ONepanum Hajl
MHO>KECTBAMMU: MHOKECTBAMHU: 00bEINHEHNE,
00bEINHEHNE, [epeceueHne, JT0TI0OJTHEHHE.
epeceveHue, M cnob30BaTh CBOMCTBA!
TOIIOJIHEHHE. [MepeMECTUTENHHOE, COUETATEIBHOE,

CBolicTBa onepanuit
Ha/ 1 MHOKECTBaMH:

[pacrpeeIuTeIbHOE, BKITFOUCHHS.
HUcnonb3oBaTh rpaduieckoe

[IPCACTABJICHUC MHOKCCTB IIPpH




MEPEMECTUTEIILHOC, OIHUCAaHUHN PEAIBHBIX ITPOLECCOB 1
COUYCTATCIBbHOC, ﬂBJ’IeHHfI, [IpU pCIICHUHU 3aJ1a4 U3

pacIIpeIeINTENBHOE, APYIUX YUSOHBIX TPEJIMETOB U
BKJTFOUEHUSI. KYpCOB

['paduueckoe
Mpe/ICTaBICHIE
MHOYECTB




BeposTHoCTB coyqaiiHoro
co0bITHS
(64)

DJIeMECHTapHBIC
COOBITHSI.
Ciydaiinbie
COOBITHSI.
biiaronpuaTcTBYIOLI
e dIieMeHTapHbIe
COOBITHSI.
BepositHocTH
coObITHiA. OTIBITHI C
[pAaBHOBO3MOYKHBIMHU
PIIeMEHTapHBIMU
COOBITHSIMH.
Ciy4aiiHbIH BBIOOD.
[TpakTrueckas
[pabota «OTBITHI C
[PaBHOBO3MOYKHBIMHU
PIIeMEHTapHBIMU
COOBITHSIMIDY

OcBanBaTh NOHSITHSA JIEMEHTAPHOE
coOBITHE, CITydaifHOE COOBITHE KaK
COBOKYITHOCTb OJIarONpHUSTCTBYOLINX
PJIEMEHTAPHBIX COOBITHH,
[PAaBHOBO3MO>KHBIE 3JICMEHTAPHbIC
COOBITHSL.

Pemath 3aa4M Ha BHIYKCIICHHE
BEPOSTHOCTEH COOBITHI IO
BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITHI
CITy4aiiHOTO OIBITA.

Pemath 3aga4m Ha BEIYKCIIEHNE
BEPOSITHOCTEH COOBITHIA B OIBITAX C
[PAaBHOBO3MO>KHBIMU 3JIEMEHTAPHBIMU
COOBITUSIMH, B TOM YHCJIE C TIOMOIIBIO
KOMITBIOTEPA.

IIpoBOAMTH M H3YYaTh ONBITHI C
[PaBHOBO3MOYKHBIMH 3JI€MEHTAPHBIMH
COOBITHSIMH (C MCTIONH30BAHUEM MOHET,
MTpasibHBIX KOCTEH, IPYyrux Mopesei)

B XO0I€ HpaKTH‘ieCKOﬁ pa6OTI>I




Beenenue B Teopuro rpagos
(44)

/lepeBo. CBoiicTBa
nepesa:
CIMHCTBEHHOCTh
yTH,
CYILIIECTBOBAaHUE
BHUCSIUECH BEPLINHBL,
CBSI3b MEXKTY
HCIIOM BEpIUUH U
qrciom péoep.
[IpaBuso
YMHOXKEHUS

OcBanBaTh NOHSITHS. JICPEBO Kak rpad
0e3 nuKIiIa, BUCAYas BEpUIMHA (JIUCT),
BETBb JIepeBa, IIyTh B epeBe, TUAMETP
nepesa.

M3yuaTh cBONiCTBA JcpeBa:
CYIIECTBOBAHHE BHCSYCH BEPIINHBI,
€IMHCTBEHHOCTH ITyTH MEXY ABYMSI
BEPIINHAMHE, CBSI3b MEYK/Ty YUCIOM
BEPILMH U YUCIOM pPEDep.

Pemare 3a7a4m Ha MOVCK U
nepeyrciIeHue ImyTeil B 1epese,
oTIpeJiesIeHe YHCIIa BEPIINH HITH
pEdep B epeBe, 00X0 OMHAPHOTO
nepeBa, B TOM 4HcIie ¢ TPUMEHEHHEM

[paBUJIa YMHOXKEHHUS




Cayuaiinbie cOObITHSA
(8 1)

[IpoTHBONOIOKHOE
COOBITHE.

/Tuarpamma Ditnepa.

OObeqUHEHNE U
iepeceueHue
COOBITHI.
[HecoBmecTHbIE
coObrTusa. dopmya
CITOKEHHS
BEpOSITHOCTEH.
[TpaBuso
YMHOKCHHS
BEPOSITHOCTEH.
Y ciioBHas
BEPOSTHOCTb.
HesaBucumeblie
COOBITHSL.
[Ipencrasnenue
CIIy4aifHOro

DKCIICPUMCHTA B

OcBanBaTh NOHSITHS: B3AUMHO
[TPOTHBOIIOIOKHBIE COOBITHS, OTIEpaLuu
Ha COOBITUSIMHU, 00bETUHEHHE U
repeceueHrne COObITUH, AuarpaMmma
Ditnepa (Ditnepa—Benna), coBMecTHBIC
1 HECOBMECTHBIE COOBITHSL.

M3yyaTh TeopeMbl O BEPOSITHOCTH
00BeTMHEHUS IBYX COOBITHH ((hopMyImbl
CJIO’KEHHSI BEPOSITHOCTEH).

Pemats 3a1a4m, B TOM YKCIIe TEKCTOBbIE
3a]a4u Ha ONpe/IeIeHue BEPOSITHOCTEH
00BbEIMHEHUS U TIEpECEUEHUs COOBITHH C
[TOMOILIBIO YHCIIOBOM MTPSAMOM, IMarpaMm
Diinepa, GopMyIIbl CIOKEHHS
BEPOSITHOCTEM.

OcBanBaTh MOHATHS: TIPABHUIIO
YMHOKEHHS BEPOSITHOCTEH, YCIIOBHAS
BEPOSITHOCTD, HE3aBUCUMBIEC COOBITHSI
J1IepEeBO CIIy4ailHOTO OMbITA.

U3yuath cBoiicTBa (ONpe/IecHNs)




BUIC JiepeBa

HE3aBUCUMBIX COOBITH.
PemaTh 3a1a4u Ha onpe/iciicHUE U
MCITOJIb30BAHUE HE3aBUCUMBIX COOBITHA.




PemiaTh 3a7a4n HA TONCK
BEPOATHOCTEH, B TOM YHCIIE YCIOBHBIX,
C UCTIOJIb30BAHKUEM JIEPEBa CIy4aifHOTO
OIIbITA

O000menne, KOHTPOJIb
(44)

[IpencraBnenue
TaHHBIX.
OnucarenbHast
cratuctuka. [ padsl.
BeposiTHOCTB
CIIy4aliHOTO
COOBITHSL. DIIEMEHTBI
KOMOWHATOPUKH

IloBTOPATH U3yUYECHHOE U
BbICTPAMBATH CHCTEMY

3HAHUI.

PemaTh 3a1a4u Ha TIpeICTABICHUEC U
OIHCaHUE JIAHHBIX C TIOMOIIBIO
M3Y4YEeHHBIX XapakTepucTrk. Pemarh
3aJa4M C IpUMEHEeHUeM rpadoB.
PemaTh 3a1a4u HA HAXOXKICHHE
BEPOSTHOCTH CIIy9alfHOTO COOBITHS IO
BEPOSITHOCTSIM DJIEMEHTAPHBIX
COOBITHH, B TOM YHCIIE B OTIBITaX C
[PaBHOBO3MOYXHBIMH JICMEHTAPHBIMHU
COOBITHSIMU.

Pemiath 3aqauM Ha HAXOXKICHUE
BEPOSITHOCTEH 00BETUHEHNUS U
repeceueHust COOBITHI, B TOM YHUCIIS




HE3aBHUCHUMBIX, C HCIIOJIb30BAHHEM
rpauuecKux NpeACTaBICHHN U iepeBa
CJIy4allHOr'O OIIbITA.

PemaTth 3a5a4M Ha nepeyncIeHIE
KOMOWHANWH (YKCiIa IepecTaHOBOK,
yKCIIa COUCTaHUH ), Ha HAXOXKICHHE
BEPOATHOCTEH COOBITHI C
MpUMEHEHHEM KOMOWHATOPUKH, B TOM
4KCIIe C UCIOIb30BaHUEM
TpeyronbHuka Ilackans




9 KJIACC

Ha3zBanue pa3nena (TemMbl)

O0P

(4HCI10 YaCOB) OcHoBHOE XapakTepucTHKa /1eATeIbHOCTH

coep:kaHue 00yuyaromuxcs
IMoBTOpenue kypca 8 [IpencraBienne IloBTOPATH U3yUYECHHOE U htt” //ts.c hoocli /
KJIacca TaHHBIX. BBICTPAMBATDL CHCTEMY collection.eaul.n
4 4) OnucarenbHas 3HAHUMN.

CTaTHCTHUKA. Pemath 3aga4m Ha peCTaBlIEHUE U https://resh.edu.ru/

Onepanny Hax ONHMCAHUE TAHHBIX.

COOBITHSIMU. PemaTh 3aga4u Ha HAXOXK/IEHUE

[HezaBucumocts BEPOSITHOCTEH OOBEIMHEHNUS U

COOBITUI [epeceueHust COOBITHI, B TOM YHCIIe

HE3aBUCHMBIX, C HCIIOJIb30BaHHEM
rpaduuecKuX NpeJICTaBICHNUH 1 1epeBa
CJIy4aifHOTO OTIBITA.

Pemats 3aga4m Ha IepevyHCIICHUE
KOMOUHAIMHK (4KCiIa IepecTaHOBOK,
4rcia COYETaHMi), HAa HAXOXKACHHUE
BEPOSITHOCTEH COOBITHH C
[IpUMEHEHUEM KOMOWHATOPUKH, B TOM



http://school-/

YHCIIe C NCIIOTb30BAaHUEM
TpeyronbHuka Ilackans

JJIeMEeHTEI

KOMOMHATOPUKH
4w

[KomOnHaTopHOE
[TPaBHIIO
[YMHOMXKESHHSL.
[lepecTaHOBKH.
DakTopurall.
CoueTaHus U YUCIIO
COUETaHUM.
TpeyrojibHUK
[Tackais.
[IpakTrueckas
paboTa
«Bpruncienue
BepOsITHOCTEM ¢
MICTIOJTE30BaHUEM
[KOMOMHATOPHBIX
(hyHKITHIA
PIEKTPOHHBIX
TaOINID)

OcBauBaTh NOHSITHA. KOMOMHATOPHOE
[IPAaBUIIO YMHOXKEHHUSI, YIIOPSIIOUCHHAsS
rapa, Tpoiika 00bEKTOB,

[epecTaHoBKa, (GaKTOpHUa YUCIa,
COUYETaHUE, YMCIIO COYCTAHUH,
TpeyroyibHUK [lackans.

Pemats 3aga4m Ha epevynciIeHUe
YIIOPSAOUYEHHBIX Iap, TPOEK,
[epevrciIeHNe ePeCTaHOBOK 1
COYETAaHUM IEMEHTOB PA3JIMYHBIX
MHOECTB.

Pemiats 3aga4m Ha IPUMEHEHUE YKCTIa
coueTaHmii B areOpe (COKpaniéHHOe
yMHOXeHHne, OnHoM HeioToHa).
Pemats, npuMeHsisi KOMOUHATOPUKY,
3a]1a41 Ha BHIYHCIICHUE BEPOSITHOCTEH,
B TOM YHCJIE C TIOMOIIBIO

DIIEKTPOHHBIX TAOIUIL B XOJI€




MPaKTUIECKOM PabOTHI

I'eomerpuyeckasn
BePOSITHOCTH

(44

['eomeTpuueckas
BCPOSTHOCTb.
CryuaifHbIi BBIOOD
TOYKH U3 (PUTYPHI
Ha TUIOCKOCTH, W3
0Tpe3Ka, U3 IyTH

OKPY>KHOCTH

OcBauBaTh NOHATHE FEOMETPUUECKON
BeposiTHOCTU. PemiaTh 3agaun Ha
HaXO0>KACHUE BEPOSITHOCTEH B OIBITAX,
[Ipe/ICTaBUMBIX KaK BBIOOD TOUCK U3
MHOTOYTrOJIbHUKA, KpyTa, OTpe3Ka Win
ITyI'l OKPYXHOCTH, YU CIIOBOTO

[IpOMEXKYTKa




HUcnbiranus bepnyum (6

)

cnbiTanue. Ycenex
1 Heyada. Cepus
MCIIBITAHUN JI0
[IepBOTO ycIexa.
cnibiTanus
bepuymwn.
BepositHocTH
COOBITHIA B cCepHH
CIBITAHU I
bepHymn.
[IpakTrueckas
paboTa
«cnblTanus
bepnymin»

OcBanBaTh NOHATHS: UCTIBITAHUE,
PIIEMEHTAPHOE COOBITHE B HCIIBITAHUN
(ycnex u Heyzaua), cepus UCTIBITaHHH,
HACTYIUICHHE IIEPBOTO yclexa
(Heynauu), ceprs UCTIBITAHUN
bepuymn.

Pemath 3a1a4n Ha HAXOXKJIECHUE
BEPOSITHOCTEH COOBITHI B cepun
MCIIBITAHU JIO IEPBOTO ycIiexa, B TOM
qrcie ¢ IPUMEHEHHEM (HOPMYIIbI
CYMMBI T€OMETPHUYECKON MTPOTPECCHH.
PemaTh 3aga4n Ha HAXOXK/IEHUE
BEPOSITHOCTEH JIEMEHTAPHBIX COOBITHI
B cepuu UcIbITaHUM bepHyiuiu, Ha
HaX0X/I€HNUE BEPOSITHOCTH
OIIpEICJIEHHOTO YKCIIa YCIIEX0B B CEPUU
ucnbiTanuil bepnyu. M3yyars B xo1e
NMpaKTH4YecKoi padoThl, B TOM UUCIIE C
[TOMOILIBIO IIM(POBBIX PECYPCOB,

CBOIICTBa BCPOATHOCTHU B CCPUHN




rcIbITaHUui bepHyum

Cayuaiinas Beauuuna (6

)

CryuaitHast
BEITMYMHA U
pacrpeneaeHue
BEPOSITHOCTEH.
MartemaTudeckoe
OKHJaHUE U
ucTIiepCcust
CITy4aitHOM
BEJTMYNHBI.
[Ipumepst
MaTeMaTUYeCKOro
0’KMJIaHUS KaK
TEOPETUUYECKOTO
CpEJIHEr0 3HAUYEHUS
BEJTMYNHBI.
IIoHsATHE O 3aKOHE
OOJBIITUX YUCET.
3mepenue
BEPOSITHOCTEN C

ITOMOIIBIO 9aCTOT.

OcBOUTH MOHATHSA CITydaliHas
BEJIMUKMHA, 3HAYEHUE CITy4YaillHOU
BEJIMUMHBI, paciipesieicHue
BEpOSITHOCTEH.

N3yuaTh M 006CyKIaTH TIPUMEPDI
TUCKPETHBIX U HETIPEPBIBHBIX
CIIy4ailHBIX BEIHYUH (POCT, BEC
UeI0BEKa, YMCICHHOCTh HACCIICHUS,
Mpyrue N3MEHYUBBIC BETUYUHBI,
[paccMaTpuBaBIIECS B Kypce
CTaTHCTUKH), MOJICTHHBIX CITy9aliHBIX
BEJINYUH, CBSI3aHHBIX CO CIIy4YalHbIMU
orbITamMu (OpOCaHUE MOHETHI,
UIPAIBHOM KOCTH, CO CIIy4ailHbIM
BHIOOPOM H T. II.).

OcBanBaTh NOHATHSA. MATEMATUYECKOE
0KUJIaHWE CITy4YalHOW BEJIMUMHbBI KaK
TEOPETUUYECKOE CPEIHEE 3HAUEHNUE,
icrepcust cirydyailHOM BEJIMUMHbBI Kak

AHAJIOT JTUCTICPCUHN YHCIIOBOI'O Ha60pa.




HpI/IMeHCHI/IC 3akoHa Pel ath 3aJ1a4M HA BBIYUCJICHUC

0OJIBIINX YHUCET

MaTeMaTH4eCKOTO OKUAaHUS U
MUCIEPCUN JUCKPETHON CIydyailHOM
BEJIMYMHBI T10 331aHHOMY
pacrpeesieHuo, B TOM YuCIIe 3aj1ad,
CBSI3aHHBIX CO CTPaXOBAaHHEM H
TIoTepesIMU.

3HAKOMMTBHCSI C MATEMATUIECKUM
0’KUJIaHUEM U UCTIEPCUEH HEKOTOPBIX
pacrpeneneHuii, B TOM YUCIie
pacrpeesieHus ClTy4aiiHOW BeJIMYHBI
«(YHCII0 YCIIEXOB» B CEPUU HCITBITAHUN
bepnyimm. M3yyaTs 4acToTy COOBITHS B
[MOBTOPSIIOIINXCS CIIyYaiHBIX OIBITaX
KaK CIIy4allHYIO BEJIMUYUHY.
3HAKOMHTBHCSI C 3aKOHOM OOJIBIITHX
uncen (B popme bepuysm): npu
OOJIBIIIOM YHCIIE OTBITOB YAaCTOTA
COOBITHSI OJTM3KA K €r0 BEPOSTHOCTH.
Pemats 3a7aun Ha U3MEpEHHE

BCpOSITHOCTefI C IIOMOIIBIO YaCTOT.




O0cy:K1aTh POJIb 3aKOHA OOJBIINX YHCEI
B 00OCHOBAaHHMH YaCTOTHOTO METOAA
3MepeHusl BeposiTHocTe. O0cy:Kk1aTh
3aKOH OOJBIINX YHCEN KaK MPOSBICHNE
CTATUCTUYECKOW YCTOWYUBOCTH B
M3MEHYMBBIX SIBIICHUSX, POJIb 3aKOHA
OOJIBINX YHCET

B IIPUPOJIE U B KU3HU YeJIOBEKa




O0001enne, [IpencraBneHue [loBTOPATH U3y4YEHHOE U BHICTPAMBATH CHCTEMY 30P
KoHTposb (10 u)  [naHHBIX. BHAHU.
(OnicarenpHas [PemiaTh 3a1a4m Ha PECTABICHUC M ONTMCAHUC JaHHBIX.
CTaTUCTHKA. PemiaTh 3a1a4i Ha HAXOXKJICHUE BEPOATHOCTEH COOBITHIA, B TOM
BeposiTHOCT [g¥ICIIC B OTIBITAX C PABHOBO3MOYKHBIMH 3JICMCHTAPHBIMH
CITy4aifHOTO COOBITHSL. ICOOBITHSIMU, BEPOSITHOCTEH OOBEIMHCHUS U IEPECCUCHHUS COOBITHIA,
(D71eMEHTBI BEIYUCIISITH BEPOSTHOCTH B OTIBITAX C CEPUSIMU CITYYIaiHBIX
OMOMHATOPHKH. [MICTIBITAHMIA
TTy4aiiHbIC BEJIMINHBI
pacmpeneneHus

VIL.YYEBHO-METOAUYECKOE OBECIIEYEHUE OBPA3OBATEJIbBHOI'O TIPOLIECCA
1. YYEBFHBIE MATEPHAJIBI JU/IA YYEHHKA

1)Mep3zask A.I'., [Tononckuit B.b., SAxup M.C.; noa penakuueii [lononsckoro B.E. Maremaruxka, 5
kiacc, O0IIeCcTBO ¢ OrpaHUYCHHOM O0TBeTCTBEeHHOCTHIO "M3narenbckuii ieHTp BEHTAHA-TPAD";

2)Mep3nsak A.I'., Tlonouckuii B.b., Sxup M.C.; nox penakuueit [lononsckoro B.E. Martemaruka, 6
kiacc, O0IIeCTBO ¢ OrpaHUYCHHOM OTBETCTBEHHOCTHIO "M3narenbckuit ieHTp BEHTAHA-TPAD";

3) YueOuuk Anredpa. 7 kiacc A.I'.Mepamnsk, B.b.ITonouckwmii, M.C.Skup, — M.: Benrana-I'pad

4)Yueonuk Anreopa. 8 kimacc A.I'.Mep3nsk, B.b.ITononckuii, M.C.fAxup, — M.: Bearana-I'pad
5) Yuebnuk Anredpa. 9 kimacc A.I.Mep3msik, B.b.ITononckuii, M.C.Skup, — M.: Benrtana-I'pad

6)Mep3nsik A.I'., [Tononckwuii B. B., Skup M. C. I'eomerpus: 7 knace. YueOnuk. — M.: Benrana — I'pad,
2020

7)Mepansk A.I'., [Tonouckwuii B. b., Slkup M. C. I'eometpust: 8 kinace. YueOnuk. — M.: Benrana — I'pag,
2019

8)Mepansik A.I'., [Tononckwuii B. b., Slkup M. C. T'eometpust: 9 kinace. YueOnuk. — M.: Benrana — I'pag,
2021

2. METOAHYECKHE MATEPHAJIBI JTVTA YUYUTEJIA

1)Marematuka : 5 kinacce : Meronuueckoe nocooue / E.B. Bynko, A.I'. Mepansik, B.b. [Tonoxckuii u ap



2)Maremarnka : AUIAKTHICCKHE MaTEPHAIIBI . S KJIace : TocoOre I yJaIuxcs 001eo0pa3oBaTeIbHbIX
opranusanuii / A.I'. Mepsnsk, B.B. [Tononckuii, E.M. Padbunosuu, M.C. SIkup. — M. : Benrana-I'pad.

3) Mepansak A.T'., ITonouckuii B. b., SAkup M. C. I'eomerpus. Metoauueckoe rmocobue. 7 kiacc.. — M.:
Bentana — I'pad

4)Mepzmsik A.T'., [Tononckuii B. b., SIxkup M. C. I'eomerpusi. Metoaudeckoe nocodue. 8 kiacc.. — M.:
Benrana — I'pad

5)Mepznsk A.T., [Tonouckuit B. Bb., Slkup M. C. ['eomerpus. Metoanueckoe nocodue. 9 kmacc.. — M.:
Benrana — I'pad

6) Meroamueckoe nmocodue Anredpa. 7,8,9 knaccet A.I'.Mepansik, B.b.ITonouckuii, M.C.Axup, E.B.bymko
- M.: Benrana-I'pad

3.IJUDPOBBIE OFPA30BATE/IBHBIE PECYPCbI H PECYPChI CETH HHTEPHET

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

2) Www. edu - "Poccutickoe oopa3oBanue" denepaibHbINA MOPTAIL.
3)www.school.edu - "Poccutickuii o01ieo0pazoBareabHbIi mopTan'.
4)www.school-collection.edu.ru/ Enunas xostekius udpoBsix 00pa3oBaTeibHBIX PECYpPCOB

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

6) [lyreBoauTens «B Mupe Hayku» JUIs INKOJIBHUKOB: http://Www.uic.ssu. samara.ru/~nauka/

7)Merasuuuknonenus Kupunna u Medoaus: http://mega.km.ru/

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

9) DieKTpoHHBIE 00pa30BaTeNbHBIE PeCypChl K yueOHMKaM B EnuHoil komutekiu WWw.school-
collection.edu.ru
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