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MHNOACHUTEJBbHASA 3AIINCKA

PabGouass mporpamma 1o MaremMaTuke Jisi oOydaromuxcs 5 - 9 kiaccoB pazpaboTaHa Ha
ocHoBe dDezepanbHOTO TOCYJapCTBEHHOIO 0Opa30BaTEIbHOTO CTAaHIapTa OCHOBHOTO OOIIETo
ob6pazoBanus (IIpukaz Munnpocsemenuss Poccum ot 31.05.2021r Ne 287, 3apeructpupoBan
MunucrepcTBoM toctuiinn Poccuiickoit @enepannu 05.07.2021r., peructpaunonusiii Homep 64101),
Konuenuuu pa3BuTus MatemMaThdeckoro oOpa3oBaHusi B Poccuiickoit @Denepanuu  (yTBEep)KIaeHa
pacnopsikennieM [IpaBurensctBa Poccuiickoit  @eneparuu ot 24 nekabps 2013 ¢ Ne 2506-p),
MPUMEPHO paboueil mporpaMmbl OCHOBHOTO o0O0IIero ooOpa3oBaHusi 1o matematuke (OmobOpeHa
pemenueM (eneparbHOro yueOHO-METOAUYECKOr0 0ObEIMHEHHS O 00IeMy 00pa30BaHHIO, TPOTOKOI
Ne 3/21 ot 27.09.2021 r.), nmporpammbl Boctiutanusi ' bOY COIL Ne 14 «llentp oOpa3zoBaHus» T.O.
Co3panb, ¢ y4€TOM pacupeieNIEHHBIX TT0 KJIaccaM MPOBEPSIEMbIX TPeOOBaHUI K pe3yJibTaTaM OCBOCHUS
OcHoBHOI 00pa3oBaTebHOM MPOrpaMMbl OCHOBHOT'O 00IIIero oOpa3oBaHusl.

OO0masi xapakTepucTHKa y4eOHOro npeamera «MareMaTHKa»

B »snoxy mudpoBoii TpanchopMmanuu Bcex cdep 4HeT0oBEUeCKON eATeIbHOCTH HEBO3MOXHO CTaTb
00pa30BaHHBIM COBPEMEHHBIM YEJIOBEKOM Oe3 0a30BOWM MaTeMaTHYeCKOW MOJTrOTOBKU. YK€ B IMIKOJIE
MaTeMaTHKa CIY>KUT OMIOPHBIM MPEAMETOM JIJISl U3YUEHHUS CMEXHBIX JAMCLUILINH, a TOCJIe IIKOJIbI pealbHON
HEOOXOJMMOCTBIO CTAaHOBUTCS HEMPEPHIBHOE OO0pa3oBaHHWE, dYTO TpeOyeT TMOJHOICHHOH 0a30BOU
0011eo0pa3oBaTeabHONM MOATOTOBKH, B TOM YHCIIE M MaTeMaTH4YeCKOH. ITO 0OYCIIOBJICHO TE€M, UYTO B HAIIH
THHU PACTET YMCIO MPO(ECcCHid, CBSI3aHHBIX C HEMOCPEICTBEHHBIM NMPUMEHEHHEM MaTeMaTHKU: U B chepe
SKOHOMHKH, U B OM3HEce, U B TEXHOJOTMYECKMX OO0JacTsX, W Jaxe B ryMaHUTapHbIX chepax. Takum
00pa3oMm, Kpyr WIKOJbHUKOB, 151 KOTOPBIX MaTEMaTUKa MOKET CTaTh 3HAUUMBbI MPEIMETOM, PaCIIUPSIETCS.

[IpakTuyeckass TOJE3HOCTh MaTeMaTUKU OOYyCJIOBIE€HAa TeM, YTO €€ TMPEeAMETOM  SIBIISIOTCS
dyHIaMeHTaTbHBIE CTPYKTYPHI HAIIEr0 MHpA: IPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOIICHHUS
OT MPOCTEHIINX, YCBAUBAEMBIX B HETIOCPEICTBEHHOM OIBITE, 10 IOCTATOYHO CIOKHBIX, HEOOXOAUMBIX IS
pa3BUTHS HAYYHBIX M MPHUKIAJAHBIX HJeH. be3 KOHKPETHBIX MaTeMaTW4YecKHX 3HAHWK 3aTpyIHEHO
NOHMMAHUE TPUHIUIIOB YCTPONCTBA U HCIOJb30BAaHHUS COBPEMEHHOM TEXHUKU, BOCHPUATHE U
UHTEpIIpEeTallis  Pa3sHOOOpa3HOM  COLMAIbHOM, HSKOHOMMYECKOH,  IMOJUTUYECKOW  HH(pOpMaIu,
Mano3(eKkTrBHAa MOBCEAHEBHAs NpPAaKTUYECKas JesATeIbHOCTh. KakaoMy dYenoBeKy B CBOEH KHU3HH
NPUXOIUTCS BBIMOJMHATh PACYETHI U COCTABISATH ANTOPUTMBI, HAXOAUTH M MPHUMEHSATH (POPMYIIBI, BIAICTh
OPaKTUYECKUMU MpUEMaMHM TIE€OMETPUYECKMX H3MEPEHMH U MOCTPOCHMH, dYHTaTh HH(POPMALHIO,
IPEJICTaBICHHYIO B BUJIE TaOJIUL, 1UarpaMM U TpauKoB, KHUTh B YCIOBUSIX HEONPEACIEHHOCTH U TIOHUMATh
BEPOSTHOCTHBIHM XapakTep CllydyailHbIX COOBITHII.

OnHOBpEMEHHO C paciIupeHueM chep MpuMeHEeHUs] MaTeMaTUKU B COBPEMEHHOM oO1iecTBe BcE Ooiee
Ba)XHBIM CTAHOBHUTCS MaTEMaTHUYECKUN CTUJIb MBIIIJICHUS, MPOSIBISIOMIUNACS B OMPEAeNEHHBIX YMCTBEHHBIX
HaBblKax. B mpolecce M3yyeHUs MaTeMaTUKU B apceHal NPUEMOB M METO/IOB MBILIUICHHS 4YellOBeKa
€CTECTBEHHBIM 00pa30oM BKIIIOYAIOTCS MHAYKLUS W JEAYKIHs, 0000IIEeHHEe M KOHKpEeTH3alMs, aHAIu3 U
CUHTE3, KiaccudUuKals M cUcTemMaTusanus, adctparupoBanue u aHamorus. OOBEKTh MAaTEeMAaTHUYECKUX
YMO3aKJIIOUeHUN, TpaBHJIa HX KOHCTPYMPOBAHHUS PACKPBHIBAIOT MEXaHU3M JIOTHUECKHUX TOCTPOEHU,
CIOCOOCTBYIOT BBIPAOOTKE yMEHMsI (GOPMYIUPOBATh, 0OOCHOBBIBATH U JIOKA3bIBaTh CYXACHUS, TEM CaMbIM
pa3BUBAIOT JIOTMYECKOE MEIIUIeHHE. Bemymias poilb NpUHAUICKUT MaTeMaTuke U B (hopMHpOBaHUHU
QITOPUTMUYECKOH KOMIIOHEHTHl MBIIIICHUS W BOCIHTAHUM YMEHHH JI€HiCTBOBaTh TI0 3aJaHHBIM
QITOPUTMaM, COBEpPILICHCTBOBATh M3BECTHBIE W KOHCTPYHWPOBaTh HOBble. B mpoliecce pemieHus 3agay —
OCHOBOI1 yueOHOH AesTeIbHOCTH Ha YpOKax MaTeMaTUKH — Pa3BUBAIOTCS TaK)Ke TBOPUECKAs M MPUKJIIAAHAS
CTOPOHBI MBIIIJICHHS.

OOyuenne mareMaTuke NAa€T BO3MOKHOCTb pPa3BUBaTh y OOYYarOMIMXCS TOYHYIO, PAllMOHAIBHYIO U
UHPOPMATUBHYIO pe4Yb, yMEHHE OTOMpaTh HambOoiee TMOAXOAIINE S3BIKOBBIE, CHMBOJIHYECKUE,
rpaduyeckue cpeacTBa s BRIPAXKEHUSI CY)KJIEHUH M HATJISIIHOTO MX MPEICTaBICHNUS.

Heo0XxoauMbIM KOMIIOHEHTOM OOIel KyJIbTypbl B COBPEMEHHOM TOJIKOBAaHMM sBIseTcs oOriee
3HAKOMCTBO C METOJIaMU TIO3HAHUS JEMCTBUTEIBHOCTH, TMPEACTAaBIEHUE O TMpeAMeTe M MeToJax
MaTeMaTHKH, UX OTJIIMYMA OT METOJOB JIPYTHMX €CTECTBEHHBIX M T'yMaHHTApHBIX HAyK, 00 0COOEHHOCTSIX
NPUMEHEHUS MaTeMaTUKH IS PEeUICHUs] HayYHBbIX M MPUKIATHBIX 3a/1a4. TakuM 00pa3oM, MaTeMaTH4ecKoe
o0Opa3oBaHNe BHOCUT CBOW BKJIaJ B (POPMHUPOBAHKE OOIIEH KyIbTYphl YeOBEKa.



W3ydyeHrne MaTreMaTHUKHA TakKe CIOCOOCTBYET AICTETHUECKOMY BOCIUTAHUIO YEIIOBEKa, MOHMMAHUIO
KpacoTbl U H3SIIECTBA MATEMaTHYECKUX PACCYKICHHUI, BOCIPUATUIO T€OMETPUYECKUX (POPM, YCBOEHHUIO
UJIEU CUMMETPHH.

HEJW 1 OCOBEHHOCTHU U3YYEHUSA YYEBHOI'O TIPEIMETA
«MATEMATHUKA». 5 - 9 KJIACCBI

[TpuoputeTHBIMU 1IEISIMUA OOYYCHHSI MaTeMaTHKE B 5 - 9 Kitaccax sIBISIFOTCSI:
dbopmupoBanue LICHTPAJILHBIX MaTeMaTHICCKUX MOHSITUI (aucno,  BeJIWYHHA,
reomMerpuueckass (Qurypa, TIEpeMEHHas, BEpPOSTHOCThb, QYHKIUsS), OOCCIICUNBAFOIINX
MMPEEMCTBEHHOCTh U TEPCIEKTUBHOCTh MAaTEMaTHYSCKOTO 00pa3oBaHUsI O0yYarOIIUXCS;
noABe/IcHHE OOydYarolIuXCcsi Ha JIOCTYITHOM JUJII HUX YPOBHE K OCO3HAHHIO B3aUMOCBSI3U
MaTEeMaTHUKH U OKPY>KAFOIIETO MHpa, IOHUMaHHUE MaTEMaTUKH KaK YacTH OOIICH KYyJIbTYpPbI
YeJI0BEUYECTBA;
pa3BUTHE UHTEIUICKTYAJIbHBIX U TBOPUYECKUX CIOCOOHOCTEH OOyYarOIINXCsI, TO3HABATSIILHOMN
aKTUBHOCTH, HCCJIEIOBATEIILCKUX YMEHHUN, KPUTHYHOCTH MBILIUICHUS, MHTEpPEca K NU3YyUCHHUIO
MaTeMaTHKH;
bopmupoBanre (QyHKIMOHATBHOW MaTEeMaTUYECKOW T'PaMOTHOCTH: YMEHHUS pacIiO3HaBaTh
MPOSIBJICHUSI MaTEeMAaTHYECKUX ITOHSITUNW, OOBEKTOB M 3aKOHOMEPHOCTEW B peaibHBIX
)KU3HEHHBIX CUTyallUsIX M IIPU H3YyUYCHUHM APYTrUX YYEOHBIX MPEIAMETOB, NPOSIBICHUS
3aBHCUMOCTEH W 3aKOHOMEPHOCTCH, (QOpPMYJIHpPOBaTh HX Ha S3bIKE MaTEMaTUKH U
co3/aBaTh MaTe€MaTUYECKHUE MOJICIH, IPUMEHSITh OCBOEHHBIH MaTeMaTHYECKHUH anmapat
JUISI PEIICHUsT ITMPaKTHKO-OPUCHTUPOBAHHBIX 3ajiad, WHTEPIIPETUPOBATH H OIICHUBATH
MOJYYE€HHBIC PE3yJIbTaThI.

OcHOBHBIE JINHUU COJIEp’KaHusl Kypca MaTeMaTUKu B 5 - 9 kitaccax:
«Yucna u BBIYMCICHUS,
«Anredpay («AnredpanyecKue BRIpaKECHU», «Y PABHEHUS U HEPABEHCTBAY);
«DyHKIMNY;
«"eomerpusi» («I'eomerpuueckue GUrypsl U uX cBoicTBay, «M3MepeHue reoMeTpu4eckiux BEITUUUHY);
«BeposTHOCTB M CTATUCTUKAY.

JlaHHbIE TMHUU Pa3BUBAIOTCS NapalieIbHO, KakJas B COOTBETCTBHM C COOCTBEHHOM JIOTMKOW, OJJHAKO
HE HE3aBHCHUMO OJIHa OT JPYroif, a B TECHOM KOHTAaKTe M B3aumozewcTBuu. Kpome 3TOro, ux o0beIuHsET
JIOTHYECcKasi COCTaBIISIIONIAsl, TPAAULIMOHHO MIPUCYIIasi MaTEMaTUKE U MPOHU3BIBAIOIAsl BCE MaTEMaTHUECKHE
Kypcel U conepxkarenbHble JuHMH. CdopmynupoBaHHoe B dDepepalbHOM  TOCYAApCTBEHHOM
o0pa3oBaTeIbHOM CTaHJAapT€ OCHOBHOIrO oOmero oOpa3oBaHus TpeOOBaHHE «YMEThb OIEpUPOBATH
HOHSTHUSMM: ONIPEJEICHNE, aKCUOMa, TEOPEMA, I0KA3aTEIbCTBO; YMEHHE PACO3HABATh UCTUHHBIE U JIOKHBIE
BBICKA3bIBaHUS, TPUBOAUTH NpPUMEPhl U KOHTPIPHUMEPBL, CTPOUTH BBICKA3bIBAaHUS M OTPHUIIAHUS
BBICKA3bIBaHUI» OTHOCUTCS KO BCEM KypcaMm, a (popMHpOBaHHE JIOTHUECKUX YMEHHUH pacrpenensercs o
BCEM rojiaM 00y4eHHUs Ha YPOBHE OCHOBHOTO 00IIIET0 00pa3oBaHus.

Conepxxanre 00pa3oBaHMs, COOTBETCTBYIOLEE NPEIMETHBIM pe3ysibTaTaM OCBOEGHHUs paboueit
IPOrpaMMBbl, pacHpeesI€HHbIM 0 rojlaM 00Yy4eHHs, CTPYKTYpPUPOBAHO TakKUM 00pa3oM, 4TOOBI KO BCEM
OCHOBHBIM, NPUHIUIHAIBHBIM BOIpOcaM oOydaroluecs oOpaliainch HEOAHOKPATHO, YTOOBI OBJaJIeHHE
MaTeMaTUYECKUMHU TOHSATUSMU W HaBbIKAMU OCYIIECTBIISJIOCH IIOCIENOBAaTeIbHO U MOCTYMNATEIbHO, C
COOJIIOJICHHEM TMPUHIUMNA IPEEeMCTBEHHOCTH, a HOBbIE€ 3HAaHUS BKJIIOYAIMCh B OOIIYI0 CHCTEMY
MaTeMaTUYeCKUX TMpeACTaBIeHUN oOydvarouxcs, pacuupsas W yriuyonss e€, oOpa3yss MNpOuHbIe
MHO’KECTBEHHBIE CBSI3H.

[Iporpamma mo yueOHOMY mnpenMmeTy «MaremaTHKay IpelycMaTpUBAaeT H3Y4YE€HHE BOIPOCOB I10

(I)I/IHaHCOBOI\/'I T'paMOTHOCTH 06yqa101u1/1xc;1: CTOUMOCTDb IIOKYIIOK W HAJIOI'H, JINYIHBINA (I)HH&HCOBBIIZ I1J1aH,
CXCMbI MOIIICHHUKOB, 0OaHKOBCKHE BKJIaZIbl U CTPAaXOBaHHA.

MECTO YYEBHOI'O TIPEIMETA «MATEMATUKA» B YYEBHOM IIJIAHE
B 5 - 9 xnaccax yueOHbIN npenMer «MaTeMaTrukay U3yq4aeTcsl B paMKax CISAYIOIINX YIYeOHBIX KYpCOB: B 5 -
6 ximaccax — Kypca «Maremaruka», B 7- 9 kiiaccax — KypcoB «AnreOpa» (BKIItOUYasi JIEMEHThHI CTATUCTUKU
1 Teopuu BeposiTHocTel) u «I['eomerpusi». HacTosiieir mporpaMMoii BBOJUTCSI CAMOCTOSATEIbHBIN YIEOHBIN
Kypc «BeposTHOCTb U CTaTUCTUKAY.



Hacrosmeit nporpammoii npexycMaTpuBaeTcs BbIIEICHUE B YUeOHOM IIJIaHE HAa U3yYEHHUE MAaTEeMAaTUKHU B
5 - 6 kmaccax 5 y4eOHBIX YacOB B HEJNEIIO B TEUCHHE KaXKIOTO roja ooydeHus, B 7 - 9 kjaccax 6 y4eOHBIX
4acoB B HEJIENIO B TEUCHUE KAXKIOTO Toaa o0ydenus («Anredpa» - 3 yueOHBIX 4aca B HeJemto, «['eoMeTpus»
- 2 yueOHBIX yaca B HeJemto, «BeposaTHOCTh U cTaTUCTHKAY - | ydeOHBIH yac B HEJEN0), Bcero 952 yueOHbIX
qaca.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O TIPEMETA «MATEMATHUKA»
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30OBAHMUSA

OcBoenne yqeGHoro npeamMeTa «MaremaTtHkay o0ecredYnBaeT JOCTHXXCHUE HAa YPOBHE OCHOBHOI'O O6H.[CFO
06pa3013aH1/1;1 CJICAYIOUX JIMYHOCTHBIX, MECTAIPCAMCTHBIX U ITPEAMCTHBIX O6pa30BaTeJIBHLIX PE3YyJIbTAaTOB:

JIMYHOCTHBIE PE3YJIBTATHI
JIMuHOCTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMbl ydeOHOro nmpeamera «MaTeMaTuka» XapakTepUu3yrTCs:

I[MaTpuoTnyeckoe BOCIUTAHHE:

MPOSIBJICHUEM MHTEpeca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTHUKU, IIEHHOCTHBIM OTHOILIEHUEM
K JOCTHKEHHMSIM POCCHUHCKHUX MaTEMaTHUKOB M POCCHUHCKON MaTeMaTH4eCKOW IIKOJbI, K HC- MOJIb30BAHUIO
9THX JOCTHKCHHI B JIPYTHX HayKax M MPUKIAIHBIX chepax.

I'pa:xxnanckoe U JyXOBHO-HPABCTBEHHOE BOCIIMTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO OOSI3aHHOCTEH TpakJIaHWMHA M peaju3alli €ro NpaB, MPEJACTaBICHUEM O
MaTeMaTHYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBJICHHM, MPOLEAYp I'PakKIaHCKOTO
obmiecTBa (BBIOOPHI, OMPOCHI M TIP.); TOTOBHOCTHIO K OOCYXICHHUIO STHYECKHX IMPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM [PUMEHEHHWEM JOCTIDKCHUHW HayKd, OCO3HAaHHEM Ba)XXHOCTH MOPAIbHO-ITHUYECKUX
MPUHIUIIOB B JESATEIHLHOCTH YYEHOTO.

TpynoBoe BocnuTaHue:

YCTAaHOBKOM Ha aKTMBHOE Y4YacTHE B PEIICHUM MPAKTHUYECKUX 3a- a4 MAaTeMaTUYeCKOW HaIpaBJICHHOCTH,
OCO3HAHHEM BaXHOCTH MATEeMAaTHMYECKOTO OOpa3oBaHHs HA MPOTSHXKEHUU BCEH JKU3HU MM YCHEHIHON
NpoPECCHOHAIBHON  JIEATEIPHOCTH U PA3BUTHEM HEOOXOJIMMBIX YMEHHUN;, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM WHIUBUIYaJbHOW TPAaeKTOpUM OOpa3oBaHUs M >KU3HEHHBIX IUIAHOB C YYETOM JHMYHBIX
MHTEPECOB U 00IIECTBEHHBIX MOTPEOHOCTEM.

JcTeTH4ecKoe BOCIIUTAHME:

CIIOCOOHOCTBIO K SMOIIMOHAJIBHOMY M 3ICTETHUYECKOMY BOCHPUSTHIO MAaTeMAaTHYECKUX OOBEKTOB, 3ajad,
pELIeHUH, pacCyXI€HHI; YMEHHIO BUJETh MAaTEMAaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE.

LleHHOCTH HAYYHOT0 MO3HAHUA:

OpUEHTaIle B JEeATEJIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAyYHBIX NPEICTaBICHUNH OO0 OCHOBHBIX
3aKOHOMEPHOCTSAX DPAa3BUTHUSI YEJIOBEKA, MPUPOJLI U OOIIECTBA, MOHUMAHUEM MAaTEeMAaTHYECKOW HAyKH Kak
cdepbl YeToBEUECKON AeATeIbHOCTH, JTaloB €€ pa3BUTHUA W 3HAYMMOCTH MM Pa3BUTHS [HUBHIN3ALINU;
OBJIQJICHMEM SI3BIKOM MaTEMaTHKH W MaTEeMaTHYeCKOM KyJIbTYpOM KakK CpEICTBOM TO3HAHUSA MHDA;
OBJIQJICHHEM MPOCTEHIIIMMU HABBIKAMH MCCIIEJOBATENBCKON AESATENbHOCTH.

du3znyeckoe Bocnuranue, GOpMUPOBAHUE KYJIbTYPbI 310POBbsl U AIMOIHOHAJIBHOTO 0J1Ar0NOJIYYHs:
TOTOBHOCTBIO MPHUMEHSATh MAaTEMaTHUYECKHE 3HAHUS B MHTEPECAaX CBOETO 3/I0POBbS, BEIAEHUS 310POBOTO
oOpa3za xu3HU (3I0pOBOE MMUTAHKE, COATAHCUPOBAHHBIA PEKUM 3aHATHI U OT/IbIXA, peryispHas Gusndeckas
AKTUBHOCTH); CHOPMUPOBAHHOCTHIO HABbIKA PeQIICKCHH, MPU3HAHWEM CBOETO IpaBa Ha OMMUOKY U TaKOTro
Ke TpaBa APYroro 4yeaoBeKa.

JKO0JI0rn4ecKoe BOCIUTAHME:

OpHUEHTAIlMEeW Ha MPUMEHEHHE MaTEeMaTHYECKUX 3HAHWUW U1 pelieHus 3a7ad B 00JIaCTU COXPaHHOCTH
OKPY’KaIoIlleH Cpe/ibl, MJIaHUPOBAHUS MMOCTYINKOB U OLICHKU MX BO3MOXKHBIX MOCJEACTBUI ISl OKPY KaroIIen
Cpe.bl; OCO3HAHHEM II00AbHOTO XapaKTepa IKOJIOTUYECKUX MPOOIeM U MyTel UX pelIeHus.

JInyHOCTHBIE pe3yabTaThl, oO0ecHeYMBAKONIINE AJANTALMI0 O00YYAOIIErocss K HW3MEHSIIUMCH
YCJIOBHSIM COLMAJIBHOM M MIPUPOJAHOM Cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCIIOBUSIX HEOINPEIAECIEHHOCTH, MOBBIIIEHUIO YPOBHSI CBOE€H KOMIETEHTHOCTH
yepe3 MPaKTUYECKYI0 NIEeATENbHOCTh, B TOM 4YHCIIE YMEHHME YUUThCA y JPYruX JI0JeH, mpuoOperaTh B
COBMECTHOMH JIeATEeITbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMH U3 OTBITA APYTHUX;



HEOOXO/UMOCTBIO B (OPMHUPOBAHMU HOBBIX 3HAHWUN, B TOM dYHCiIe (POPMYTUPOBATH HJEH, HOHATHS,
TUIOTE3bl 00 00BEKTAX U SIBJICHUSX, B TOM UUCIIC PaHEE HE U3BECTHBIX, OCO3HABATH A€(PUIIUTHI COOCTBEHHBIX
3HAHUU U KOMIIETEHTHOCTEH, INIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYI CHUTYalMIO, BOCIPUHMMATH CTPECCOBYIO CUTYallMI0 KakK BBI3OB,
TpeOYIOUIMiA KOHTPMEp, KOPPEKTUPOBaTh IPUHUMAEMble pEIICHUS U JEHCTBHA, (OPMYIHPOBATH H
OLIEHUBATh PUCKH U NOCIEACTBUS, POPMHUPOBATH OIIBIT.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpenmeTHele  pe3yibTaThl  OCBOEGHUS  IporpaMMbel  ydyeOHoro  mpeamera  «MaTemaTukay
XapaKTepU3YIOTCA OBJAJICHUEM YHHBEPCAJIBHBIMU [O3HABATEIbHBIMH JICHCTBUAMH, YHUBEPCAIbHBIMH
KOMMYHHUKaTUBHBIMU JIEMCTBUSAMU U YHUBEPCAIbHBIMH PETYIATUBHBIMU JCHCTBUAMHU.

1)YHuBepcanpHble IMO3HABaTEIbHBIE JEHCTBUS OOecreunBaloT (OpMUpOBaHHE Oa30BBIX KOTHUTHUBHBIX
po1eccoB 00yyaroImuxcs (OCBOGHHE METO/0B MO3HAHUS OKPYXKAIOIIEro MHUpA; NPUMEHEHHUE JIOTHYECKHUX,
HCCJICIOBATEIILCKUX OIEpaIlii, yMeHUU paboTaTh ¢ HHPOpMAIUei).

ba3oBeie nornueckue 1eUCTBUS:

BBISIBIISITh U XapaKTEPHU30BaTh CYIIECTBEHHBIC MPU3HAKA MATEMATUYECKHX OOBEKTOB, MIOHATHIA, OTHOIICHUH
MEXIy HOHATUAMH; (QOPMYJIUPOBaTh ONPEICICHHs IMOHITUN; YCTaHABIUBATh CYLIECTBEHHBIH HpPHU3HAK
KJaccu(puKaum, OCHOBaHHS [Tl 000OIICHUS M CPaBHEHUS, KPUTEPHH ITPOBOIMMOTO aHAIN3a,;
BOCIIPUHUMATh, (OPMYIUPOBaTh M IPEOOpPa3OBBIBATH CYXKAEHUS: YTBEPAUTENbHbIE U OTpULIATENbHBIE,
€/IMHUYHBIC, YaCTHBIE U OOIINE; YCIOBHBIC;

BBISBIIAITh MAaTEMaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M NPOTUBOpeuYMs B (PakTax, JJaHHBIX,
HaOJIOICHUSX U YTBEPKACHUSX; TIpeUIarath KPUTEPUH IS BBISIBJICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUNH;
JieNiaTh BBIBOJIBI C HCIIOJIB30BAHUEM 3aKOHOB JIOTHKH, JEAYKTHUBHBIX M MHAYKTHBHBIX YMO3aKJIIOYEHUH,
YMO3AKJIFOUCHUH 10 aHAJIOTHH;

pa3duparh J0Ka3aTelIbCTBA MAaTEMaTHYECKUX YTBEP)KICHUH (MpsIMbIE W OT MPOTUBHOIO), HPOBOIUTH
CaMOCTOSITENIFHO HECJIOKHBIE JIOKA3aTeNbCTBA MAaTEMaTHYECKUX (PAKTOB, BBICTPAaWBATh apryMEHTALUIO,
IPUBOAUTH MPUMEPBI U KOHTPIIPUMEPHI; 0O0CHOBBIBAaTh COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh croco0 pemieHuss y4eOHOH 3ajaun (CpaBHMBATh HECKOJBKO BAPUAHTOB PELICHMsS, BBIOMpPATH
HanOoJiee MOAXOAMUN ¢ yYETOM CaMOCTOSITETILHO BBIJICIIEHHBIX KPUTEPHUEB).

BbazoBbie nccienoBareabcKkue N€HCTBUS:

HCHOJIb30BaTh BOIIPOCHI KaK MCCJIEIOBATEIILCKUIT MHCTPYMEHT IIO- 3HAaHUsA; (OPMYJIMPOBATH
BONPOCHI, (PUKCUpYIOLIME IPOTHUBOpPEUHE, IMPOOIEMYy, CaMOCTOSITEJIBHO YCTaHaBJIMBaTh
HCKOMOE€ M JJaHHO€, (POPMUPOBATh TMIOTE3Y, apIyMEHTHPOBATh CBOIO MO3UIIMIO, MHEHHE;
OpPOBOJIUTH II0 CaMOCTOSITEJIbHO COCTaBJICHHOMY IUIaHY HECJIOXHBIH 3KCIIEpHUMEHT,
HeOOJBIIIOE HCCIENOBAHUE MO YCTAHOBJICHHUIO OCOOEHHOCTEM MaTeMaTH4YeCKOTro OOBEKTa,
3aBUCUMOCTEN OOBEKTOB MEXKIYy COOOI;

CaMOCTOSITEIbHO (OPMYJIMPOBaTh OOOOIIIEHUsI U BBIBOJABI IO pe3ydbTaTaM IPOBEAEHHOIO
HaOJIIOJIEHUsI, WCCJIEAOBAaHUs, OLIEHMBAaTh JIOCTOBEPHOCTh MNOJIYYEHHBIX pe3yJIbTaToB,
BBLIBOJIOB U O0OOIIEHUI;

MMPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE IIPOIIECCa, a TaK)Ke BBI- ABUTATH MPEAIIOIOKECHHS O
€ro pa3BUTHUH B HOBBIX YCJIOBHUSX.

Pa6ora ¢ nnpopmanuei

BBISIBJISITH HEJOCTATOYHOCTh M HM30BITOYHOCTH HMH(POPMAIUH, JAaHHBIX, HEOOXOIUMBIX IS
pelieHus 3a1a4u;

BBIOMpaTh, aHaJIM3UPOBATh, CHCTEMATU3UPOBATh M HHTEPIPETUPOBATH HHMPOpPMAIIHIO
pa3IUYHBIX BUIOB U (OPM MPEACTABICHHUS;

BbIOMpaTh (opMy IMpeacTaBieHus HHPOpPMAIMM W WUIIOCTPUPOBATH pelIaeMble 3aJadyu
cXeMaMH, IuarpaMmmaMi, UHOU rpadu- KOl U X KOMOWHAIIUSIMU;

OLIEHUBATh HaJAEKHOCTh HHG(pOPMAIIUM IO KPUTEPUSM, MPEHAJIOKECHHBIM YUYUTEIEM WU
c(opMyJIMPOBAHHBIM CaMOCTOSITEIBHO.

2) VYHuBepcanbHble KOMMYHHMKATHUBHBIE MJEHCTBHSA 00€CHEYMBAIOT C(HOPMHPOBAHHOCTH COIMAIBHBIX
HaBBIKOB 00YYarOIIUXCS.
OObmenue:



BOCIIPHHUMATh U (DOPMYIHPOBATh CYXICHHS B COOTBETCTBUU C YCIOBHSMHM M IENISIMH OOIICHUS; SICHO,
TOYHO, TPAMOTHO BBbIpaXKaTh CBOIO TOUKY 3PEHMSI B YCTHBIX U MUCHMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO
XOJy peIlleHus 3a/Jau, KOMMEHTUPOBAThH OTYyYEHHBINA PE3ybTarT;

B X0JIe OOCYXJCHMSI 33/1aBaTh BOIPOCHI 1O CYHIECTBY 00CYK/1aeMOi TeMbl, MpoOIeMbl, perraeMon 3aaauu,
BBICKA3bIBaTh MJI€H, HALIEJICHHBIC HA TIOUCK PEIICHHS; CONIOCTABIISATH CBOU CYXKICHHUS C CY)KIACHUSAMHU APYTHX
YYaCTHUKOB JMaiora, OOHAapy>KMBaTh pa3du4yhe M CXOACTBO IO3ULMUN; B KOPPEKTHOW Qopme
(dopMynHUpoBaTH pa3HOTIACHS, CBOM BO3PAKEHUS;

MPEJICTaBIISITh PE3yIbTaThl PEIICHUs 3aJadyd, SKCIEPUMEHTa, HCCIIEeIOBaHUS, MPOEKTa; CaMOCTOSATEIbHO
BBIOMPATh (OPMAT BBICTYIJICHUS C YIETOM 3aj1a4 MPE3EHTAIMU 1 OCOOCHHOCTEH ayIuTOPUH.
CoTpyaHUYECTBO:

NOHMMAaTh U UCHOJb30BaTh MPEUMYIIIECTBA KOMaH/IHOW U UHIUBUAYAJILHOU padOTHI pU
pelIeHUun y4eOHBIX MaTeMaTHYEeCKHUX 3aJad; MPUHHUMATh 1eJb COBMECTHOU AesATEeJILHOCTH,
IUIJAaHUPOBATh  OPraHM3allMI0 COBMECTHOW  paboThl, pacnpeneisitb BUAbl  paboT,
JIOTOBapHBaThCs, OOCYK/JIaTh MPOILECC U Pe3ysIibTaT padboThl; 0000IaTh MHEHUSI HECKOJIBKUX
JIOJICH;

y4aCTBOBaTh B TPynmoBbIX (opmax paboTbl (0OCYXICHHsI, OOMEH MHEHHSMH, MO3TOBBIC
IITYPMBl ¥ Jp.); BBIOOJHATH CBOIO YacTh PadOThl M KOOPAHMHHUPOBATH CBOU JICUCTBHUS C
JPYTMMH 4YJ€HAaMH KOMAaHbl; OIEHHMBAaTh Kade€CTBO CBOEro BKJaJa B OOIIMH MPOAYKT IIO
KPHUTEPHUIM, CHOPMYIIMPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHS.

3) YHuBepcalbHbIe PETyISTUBHBIE ACWCTBUS O0ECHeurnBalOT (OPMUPOBAHHUE CMBICIOBBIX YCTAHOBOK U
KMU3HEHHBIX HABBIKOB JINYHOCTH.

Camoopranuzarusi:

CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, AJITOPUTM pEIlIEeHUs 3ajaud (MM €ro 4acTb), BBIOMpaTh Crocod
pemieHuss ¢ y4€TOM HUMEIOLIUXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHpPOBaTh H
KOPPEKTHPOBATH BAPUAHTHI PEIICHHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

CaMOKOHTpOIIb:

BJIAJIETh CIIOCOOAMHU CaMOMPOBEPKH, CAMOKOHTPOJSI MPOLECCa U pe3ysibTaTa PEIICHUS MaTeMaTHYeCKON
3a/1a4i;

NpEIBUIETh TPYJHOCTH, KOTOPBIE MOTYT BO3HHUKHYTH IPH PEIICHWH 33add, BHOCUTh KOPPEKTHBBHI B
NesITeIbHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HAlIGHHBIX OIINOOK, BBIBICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTH TOCTABIIEH- HOW IENW M YCIOBHSM, OOBSCHATH
NPUYUHBL TOCTHKEHUS WM HEJOCTMKEHHUS IENH, HAXOIUTh OMIMOKY, /1aBaTh OIEHKY MPHOOPETEHHOMY
OTIBITY.

INPEIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHUS paboyeil mporpaMMbl MO MaTeMaTHUKE MpPEICTaBJIEHbI MO TOAaM
o0yuyeHMsI B paMKax OTIENbHBIX KypcoB: B 5—6 kiaccax — Kypca «Marematuka», B 7 - 9 kiaccax -
KypcoB «Anre0pay, «['eomerpusi», «BeposTHOCTb U CTATUCTUKAY.

Pa3BuTHe nOrM4ecKuX IpPEICTaBICHUM W HABBIKOB JIOTMYECKOTO MBIIUIEHUS OCYILECTBISAETCA Ha
IPOTSKEHUH BCEX JIET 00yUeHHUsl B OCHOBHOM IIIKOJIE B paMKax BceX Ha3BaHHBIX KypcoB. [Ipeamnonaraercs,
YTO BBIIIYCKHUK OCHOBHOM IIKOJIbI CMOXET CTPOUTH BBICKA3bIBAHUSI MW OTpPULIAHUS
BbICKa3bIBaHUM, paclio3HaBaTh MCTUHHBIE W JIOKHBIE BBICKA3bIBaHUS, IIPHUBOJAUTH
OpUMEpPbl U KOHTPIIPUMEPHI, OBJIAAEET MOHSITUSIMU: OIIPEAEIJICHHE, aKChOMa, TeopeMma,
JA0Ka3aTeJIbCTBO - UM HAy4YUTCS MCHOOJIb30BAaTh WX IIPHU BBIMOJIHEHUU YUYEOHBIX WU
BHEYYEOHBIX 3ajad.

PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«MATEMATHUKAY». 5-6 KIIACCBbI
HEJN U3YYEHUSA YYEBHOI'O KYPCA «MATEMATHUKA».

[IpuopuTeTHBIMH LIENIAMU 00YUYEHHUSI MaTEMaTHKE B 5 - 6 Kilaccax sBIISIOTCS:



POJ0HKeHHE (POPMUPOBAHMSI OCHOBHBIX MaTEMATHYECKUX TMOHATUHN (YMCII0, BEIMYNHA, TEOMETPHYSCKAs
¢durypa), odecrnednBaroImMnX MPEEMCTBEHHOCTh U TIEPCIIEKTUBHOCTh MAaTEMAaTHUECKOTO 00pa30BaHuUs

o0yJaromuxcs;

pPa3BUTHE UHTEIJIEKTYaJIbHBIX M TBOPUECKHUX CIIOCOOHOCTEH 00y4aroImuxcs, MO3HaBaTeIbHOW aKTUBHOCTH,
MCCJIEeI0BATENbCKUX YMEHUM, MHTEpeca K U3YUCHUIO MATEMATUKH;
MOJIBeJICHUE 00YYarOIIMXCS Ha IOCTYITHOM JUIsl HUX YPOBHE K OCO3HAHMIO B3aUMOCBSI3U MAaTEMAaTUKU U

OKPYXaIOLIET0 MHPAa;

(dopmHpoBaHue PYHKIMOHAIBHON MaTeMaTHYECKON IPAMOTHOCTH: YMEHUS paclio3HaBaTh MaTEMATUYECKHE
OOBEKTHI B pEAJIbHBIX KU3HEHHBIX CUTYaLUSIX, IPUMEHATH OCBOCHHBIE YMEHUS ISl PELIEHUSI IPAKTUKO-
OPUEHTUPOBAHHBIX 3a7ja4, MHTEPIIPETUPOBATH MTOJIyYE€HHBIE PE3YJIbTAThl U OLICHUBATH UX Ha COOTBETCTBHE
IIPAaKTUYECKON CUTYyaLUH.

MECTO YYEBHOI'O KYPCA «MATEMATHUKA» B YYEBHOM IIVTAHE

CornacHo yueOHOMY TUIaHy B 5 - 6 Ki1accax M3ydaeTcst HHTeTpUPOBaHHBIN npeaMeT «MareMaTHkay,

KOTOPBIN BKJIIOYAET apu(hMETUUECKUIT MaTepHal U HarJsIHYI0 TEOMETPHIO, a TAKXKE IPOIIEIEBTUIECKHUE
CBCACHUA U3 anre6p1>1, DJIEMEHTHI JIOTHKH Y Havaja ONMKUCAaTeIIbHOM CTAaTUCTHKMU.
VY4eOHBII MIIaH HA N3yYCHNE MAaTEMAaTHKH B 5 - 6 KilaccaX OTBOJUT 5 y4eOHBIX 4acOB B HEAEIIO B TCUCHUE
Ka)70ro roja o0y4yeHusi, Bcero He MeHee 340 yueOHBIX 4acoB.

COJEPKAHUE YYEBHOI'O KYPCA <MATEMATHUKA» C YYETOM BOCIIUTATEJIBHOI'O

KOOpPJMHATHOM (YUCIIOBOM) MPSIMOH.

[To3unmoHHas cucrema cuuciaeHus. Pumckas Hymepanus
KaK IpUMEP HETMO3UITHOHHOW CUCTEMBI CUUCIICHUS.
HecsaTruHas cucteMa CUUCIEHUS.

CpaBHeHHE HATYpaIbHBIX YHCEJI, CPAaBHEHNE HATYPATbHBIX
yrcen ¢ HynéM. CriocoOwl cpaBHeHUS. OKpyTiIeHUE
HaTypaJbHBIX YHCET.

CnoxxeHue HaTypalbHBIX YHCEI; CBOMCTBO HYJISI PU
cloXeHuH. Berunranue kak neiictsue, oopaTHoe
CJI0’KE€HHUIO. Y MHOKEHHUE HATYPaJIbHBIX YMCEN; CBOMCTBA
HYJIA U €IUHULIB TPU YMHOKEHUH. J[eleHne Kak JIecTBue,
oOpaTHOe YMHOXKeHHI0. KOMITOHEHTHI 1eCTBUH, CBSI3b
Mexay HumH. [IpoBepka pe3ynbrara apuMeTHIecKoro
nercteus. [lepeMecTutensHoOe U coUeTaTENbHOE CBOWCTBA
(3aKOHBI) CIIOKEHHSI 1 YMHOXKEHUS, PaCTIpeIeTUTEIHHOE
CBOMCTBO (3aKOH) YMHOKEHHUSI.

Hcnonp3zoBanne OykB st 0003HAYEHUS HEU3BECTHOTO
KOMIIOHEHTA U 3aMTUCH CBOWCTB apu(PMETHUUECKUX
JIEUCTBUM.

Jenutenu u KpaTHbIE YUCIIA, PA3I0KEHNE HA MHOXKHUTEIH.
[IpocTeie u coctaBHbIe uncia. [Ipu3Haku qe1MMoOCTH Ha 2,
5, 10, 3, 9. JleaeHue ¢ OCTaTKOM.

Crenens ¢ HaTypaJIbHBIM ITOKAa3aTeIeM. 3alliCh YUCia B
BHJIE CYMMBI Pa3ps/IHbIX CJIAaracéMbiX.

ITOTEHLUAJIA YPOKOB.
HanmenoBanue IIpeameTHOE coneprxanue dopma peasnzanuu
pazzena BOCIIMUTATEIBHOIO
NOTEHLUANA
S KJIACC
Harypanbnsie HarypanbHoe uncno. Pan Hatypaneubix uncen. Yucino 0. PazBurtne
YHUCJIA U HYJIb N300pakeHre HAaTypaIbHBIX YHCET TOYKaMH Ha II0O3HABATEIIbHBIX

I/IHTepeCOB B paSHI)IX
MPEeIMETHBIX 00IacTAX
C yueTom
WHIUBUIYaIbHBIX
CIIOCOOHOCTEH,
JOCTH)KEHUI




Uucnosoe BbIpaxkeHUEe. BrlunciieHne 3HaUEHUI YUCITOBBIX
BBIPAXKEHU; TOPSIAOK BBITIOTHEHHUS TICHUCTBHI.
Hcnonbp3oBanue npy BHIYUCICHUIX IEPEMECTUTEIBLHOTO U
COYETaTEILHOTO CBOMCTB (3aKOHOB) CIIOKCHHS U
YMHOXKEHHUSI, paclpeAeIUTEIbHOTO CBOMCTBA YMHOKECHHUSI.

Hpobu [TpencraBienue o IpoOU Kak CrIOCOOE 3aMiCH YaCTH Pa3zBuTHE TUYHBIX
BennurHbl. OObIKHOBEHHBIE IpoOu. [IpaBuibHBIE 1 HaBBIKOB
HenpaBWIbHbEIE ApoOu. CMeranHas 1poOb; MPeICTaBICHHE | UCTIONb30BaHUS
CMEIIaHHO IpoOu B BUE HEMPABUIBHOM Ipo0H U Pa3IUYHBIX CPEJICTB
BbIJIEJICHHE 11€JI0M YacTH YKCIia U3 HEMPAaBWIBHOM IpOOH. | MMO3HAHUS, HAKOIIJICHUS
N300paxkenne apoOeit ToukaMu Ha YHCIOBOM MPSIMOIA. 3HaHUHU O MHpE
OcHoBHOE cBOMCTBO poOu. CokpanieHue apooei. (s13pIKOBAS,
[TpuBenenue npobu Kk HOBOMY 3HaMeHarte0. CpaBHEHHE YUTATEIbCKAs
JpOOeH. KyJIbTypa,
CrnosxeHue ¥ BBIYUTaHUE APOOEH. Y MHOKEHUE U JIENIEHUE | JESTENbHOCTD B
npoOeii; B3auMHO-o0paTHbIe 1poou. Haxoxaenue yactu nH(}OpPMaIMOHHOM,
LIEJIOTO U LIEJIOTO 10 €ro YacTH. QpoBoi cpene).
Hecsatuunas 3anuck apoOei. [IpencraBnenue necarnyHon
npodu B BUIe OOBIKHOBEHHOM. V300paskeHne qecITHIHBIX
JIpo0eli TouKaMu Ha YHCIIOBOM npsiMoii. CpaBHEHHE
JECATHUYHBIX JPOOCH.
ApudmeTrnueckue IeiCTBHUS C JECATUUHBIMU IPOOSMHU.
OKpyrieHne JeCSITHUHBIX APOOEH.

Pemenne Pemnienne TeKCTOBBIX 33124 apu(METHYECKIM CIIOCOOOM. PazButne nuyHbIX

TCKCTOBBIX 3aJa4

Pemenue norudyeckux 3aaay. Pemenue 3aJa4 nepe60p0M
BCCX BO3MOJXHBIX BAPHUAHTOB. Hcnonn3oBanme npu
PCIICHNHU 3aaa4 Ta6JII/III " CXECM.

Pemenue 3a/la4, CoOACPIKaAlUuX 3aBUCUMOCTH,
CBA3BIBAIOIIUEC BEJIMYHHBI: CKOPOCTb, BPEMs, PACCTOSIHUE,

HaBBbIKOB
WCITOJIB30BaHUs
Pa3JINYHBIX CPEACTB
IIO3HAHMs1, HAKOIUICHUS
3HaHUHU O MHpE

L[€Ha, KOJIMYECTBO, CTOMMOCTb. ENUHUIIBI U3MEpEHUs: (s13pIKOBAA,

Macchl, 00bEMa, LIEHBI; paCCTOSHUS, BPEMEHU, CKOPOCTH. YUTATENIbCKAs

CBs3b MEXly €IMHULIAMU U3MEPEHUS KOKJOW BETUUMHBIL. | KYJIbTYpa,

Pemenne ocHOBHBIX 3a/1a4 Ha JPOOH. JIeATEIbHOCTD B

[IpencraBieHne naHHBIX B BUJE TAOJIUIL, CTOIOYATHIX UH(POPMALIMOHHOM,

JUarpaMm. ndpoBoii cpene).
Harmsannas Harnsanueie npencrasienus o Gurypax Ha MiIoCKOCTH: JemoHcTpanus
reoMeTpus TOYKa, IIpsiMasi, OTPE30K, JIyd, yroJl, JoOMaHas, HaBBIKOB HAOIIO/IEHUS,

MHOT'OYTOJIbHUK, OKPYKHOCTB, KpyT. YTou. [Ipsamoi,
OCTPBIH, TYIION U pa3BEPHYTHIN YIJIbL.

JlnuHa oTpeska, METpUUYECKUe €AMHULIBI JUTHHBL. J{nrHa
JIOMaHOM, IEPUMETP MHOTOYTOJIbHUKA. MI3Mepenne u
MIOCTPOEHHUE YTJIOB C TIOMOIIbIO TPAHCIIOPTHUPA.
Harnsanele npencraBienus o purypax Ha IIOCKOCTH:
MHOT'OYT'OJIbHUK; IPSIMOYTOJIbHUK, KBAApaT; TPEYTOJIbHUK,
0 paBeHCTBE QUTYP.

N300paxkenue ¢puryp, B TOM YUClie Ha KJIeTyaToil Oymare.
[Toctpoenue koHpUTypaluii U3 yacTeil npsmoi,
OKPY)KHOCTH Ha HEJINHOBAHHOW U KJIETYaToi Oymare.
Hcnonb30BaHuEe CBOKWCTB CTOPOH U YIJIOB
IPSIMOYTOJIbHHUKA, KBaJpaTa.

[Tnomane npsIMOYTOJIbHUKA U MHOTOYTOJIbHUKOB,
COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YHCie GUryp,
M300paXEHHBIX Ha KJIeT4aTol Oymare. EnuHUITBI
M3MEpEHUS TUIOIIATH.

Harnsiiaele npeacTaBieHus O MPOCTPAHCTBEHHBIX
durypax: npsMOyroJibHbIM Napasuienenunen, Kyo,

HAKOIUIEHUS (DaKTOB,
OCMBICJICHHUS OTIBITA B
€CTECTBEHHOHAYYHOU U
r'yMaHUTapHOU
001aCcTIX TO3HAHMUS,
NEpBOHAYaJIbHBIE
HaBBbIKU
HCCIIEIOBATEILCKON
JEATENBHOCTH




MHOTOTrpaHHHUKH. M300paskeHre mpoCcTenImx
MHOIOI'paHHHMKOB. Pa3BEépTku Ky0Oa U mapasuienenumnesa.
Co3nanue Mozeneit MHOTOrpaHHUKOB (U3 Oymary,
IIPOBOJIOKH, TUTACTUIIMHA U JIP.).

O06BEM MPAMOYTOIBHOTO NapalljieNienuiena, Kyoa.
Enununp! usmepenus 00bEma.

6 KJIACC
Hatypanbnbie Apudmernueckre IeHCTBHUS ¢ MHOTO3HAYHBIMH OpueHTrHpoBaHUE B
qucia HATypaJIbHBIMH YMCIIaMH. YNCIOBBIE BBIPA)KEHUS, IOPSAJOK | JESATEIBHOCTH Ha
JeICTBUI, UCII0JIb30BaHKE CKOOOK. Mcnonp30Banue npu CUCTEMY Hay4YHBIX
BBIUMCJICHUSX IEPEMECTUTENBHOIO U COYETATEBHOIO IIPEJCTaBICHUN O
CBOICTB CIIOKE€HUS U YMHOXKEHHUS, PACIIPEAETUTEIILHOTO 3aKOHOMEPHOCTSIX
cBoOicTBa yMHOKeHUA. OKpYIJIEHNE HATYPAJIbHBIX YUCEl. | Pa3BUTHUSA YEIIOBEKA,
Jenurenu u KpaTHbIE Ynciaa; HAMOOJIBLINI 001N IpUPOIBI M 00IIeCTBa,
JIenuTeNb U HauMeHbllee ol1iee KpatHoe. Jlennumocts B3aMMOCBS3X
CYMMBI U NIpou3BeeHUs. [leieHne ¢ OCTaTKOM. YyeJloBeKa ¢ MPUPOIHON
Y COLMAJIbHOU CPEIOM.
Hpobu OObIKHOBEHHAs IpoOb, OCHOBHOE CBOMCTBO JIpO0H, PazButne nuyHbIX

cokpaienue n1poodeit. CpaBHeHHE U YIIOPSAI0YHNBAHNE
npoOeii. Pemenre 3a1a4 Ha HAXOXKACHUE YaCTH OT IEJI0T0
U 1IeJIOTO 10 ero 4acTu. J[poGHoe ynciio Kak pe3yabTaT
nenenus. [lpencraBnenue necsaTHYHOM 1poOu B BUJIE
OOBIKHOBEHHOMN APOOU U BO3MOXKHOCTD MPEICTABICHHUS
OOBIKHOBEHHOM JIpOoOM B BHUJIE JECATUYHON. [lecsaTnunbie
IpoOu U MeTpuuecKas cuctema Mep. ApupMeTHiecKue
JIEUCTBUSI M YMCIIOBBIE BHIPAXKEHUS C OOBIKHOBEHHBIMHU U
JIECATHUHBIMH TPOOSMHU.

Ortromenue. /lenenne B JaHHOM OTHOIIEHHH. MacmTa0,
nponopuus. [IpuMeHeHre nponopuui npu peeHuu
3a7ad4.

[TonsiTue nmpouieHTa. BerunciaeHue npoueHTa OT BEIMUYUHbI
Y BEJIMYMHBI MO €€ MPOLEHTY. BhIpakeHne mpoIieHTOB
JIECATUYHBIMH Ipo0siMu. Pernienue 3aa4d Ha MPOICHTHI.
BripaskeHue 0THONIEHWS BEJIMYMH B MPOLICHTAX.

HAaBBIKOB
UCIIOJIb30BaHUs
Pa3IMYHBIX CPENICTB
MO3HAHUsI, HAKOIUICHUS
3HAaHUW O MUPE
(s13pIKOBA,
YUTATEIbCKAS
KYJIbTYpa,
JESATENBHOCTD B
MH(pOPMallMOHHOMH,

1 poBoi cpene).

IlonoxurenbHbIE U

[TonoxurenpHbIE U OTPULATCIIBHBIC YUCIIA. I_IeJ'ILIe qucia.

JemoHcTpanus

OTpHIATEIbHbIE Moaynb uncia, reoOMeTpruIecKass HHTEPIPETALAs MOTYJIsS HaBBLIKOB HAOIIOECHUS,
yucia yrcna. M3o0pakeHue yncen Ha KOOPIUHATHON TIPSIMOH. HAKOIUIeHUs (DaKTOB,
Yucnosie mpoMexxyTku. CpaBHEHUE YHCEIL. OCMBICIICHHUS OTBITA B
ApudmeTndeckne IHCTBUS C MOJOKUTEITLHBIMUA U €CTECTBEHHOHAYYHOU U
OTPHULATEITbHBIMHU YHCIIAMHU. T'YMaHHUTapHOMN
[IpssMoyrosibHass cUCTEMA KOOPAUHAT Ha INIOCKOCTH. 00/1aCTIX O3HAHMUS,
Koopaunatsl TOUKH Ha MIIOCKOCTH, a0CIMCcca U OpJIMHATA. | TIEPBOHAYAIbHBIC
[Toctpoenue Touek u GUTyp Ha KOOPAMHATHOM IIIOCKOCTH. | HABBIKU
HUCCIIEIOBATEILCKON
JeITeIbHOCTH
BykBenHnbie [Ipumenenue OyKB TSI 3aMTUCH MAaTEMAaTHUYECKUX Pa3suTne qrnaHBIX
BBIPAKEHHUS BBIpQXEHHH U npennokeHuit. CBocTBa apu(pMETHUECKUX | HABBIKOB
JercTBUi. ByKBEeHHBIE BBIpaKEHUS W YHCIIOBBIE MCIIOJIb30BaHUs

MOJICTAHOBKHU. ByKBEHHBIEC PAaBEHCTBA, HA- XOXKICHUE
HEH3BECTHOTO KOMITOHeHTa. DopmMyItbr; popMytel iepu-
MeTpa U IUIOIAAH MPsIMOYTOJIbHUKA, KBaJpaTa, 00bEMa
napajuiesenuneaa u Kyoa.

Pa3JIMYHBIX CPEACTB
MO3HAHUSI, HAKOIUICHUS
3HAaHUN O MHpE
(s13BIKOBAS,
YUTATEIhCKAS
KYJIbTYpa,




ACATCIIBHOCTDH B
nH(})OpPMaAITMOHHOM,
1 poBoH cpene).

Pemenue
TEKCTOBELIX 3a/1a4

Pemienue TekcTOBBIX 3a/1a4 apu(METHUECKIM CIIOCOOOM.
Pemenne nornueckux 3amay. Pemenne 3anad nepebopom
BCEX BO3MOXHBIX BAPHAHTOB.

Pemenne 3aa4, conepxaniux 3aBUCUMOCTH,
CBSI3BIBAIOIINX BEJIMUUHBI: CKOPOCTh, BPEMs, PACCTOSHUE;
IIeHa, KOJIMYECTBO, CTOMMOCTD; IPOU3BOIUTEILHOCTD,
BpeMs, 006EM paboThl. EMMHUIBI MI3MEpEHUs: MacCHhI,
CTOMMOCTH; PaCCTOSIHHS, BpeMEHH, CKOpocTu. CBs3b
MEX1y SAMHUIIAMU U3MEPEHHSI KaXX10W BETUYUHBI.
Pemenue 3a1a4, CBA3aHHBIX C OTHOIICHUEM,
HPONOPIMOHATBHOCTHIO BEJTMYHH, IPOIICHTAMHU; PEIICHHE
OCHOBHBIX 33J1a4 Ha APOOU M MPOICHTHI.

OueHka ¥ NPUKUIKA, OKPYTJICHHE Pe3yIbTaTa.
CocraBnenne OyKBEHHBIX BBIPAKECHUH 110 YCIIOBHIO
3a/1a4H.

[IpencraBnenne JAHHBIX C TOMOIIBIO TAOJIHII U TUArpaMM.
CronbuaTble TuarpaMMbl: YTEHHUE U TOCTpoeHue. YTeHue
KPYTOBBIX JIHAarPaMM.

PazBuTHE TUUHBIX
HABBIKOB
HCIIOJIb30BaHUS
Pa3IUYHBIX CPEJICTB
MO3HAHUSI, HAKOTLJICHUS
3HAHUU O MHpE
(s13pIKOBAS,
YUTATEIbCKAs
KYJIbTYpa,
JeSATEIbHOCTD B
nH(OpPMaIMOHHOM,
1 poBoH cpene).

Harnagnas
reomMeTpus

Harnsaneie npencraBinenus o purypax Ha IIOCKOCTH:
TOYKA, IIpsiMasi, OTPE30K, JIy4, yroJl, JoOMaHas,
MHOT'OYTOJIbHUK, YETBIPEX YT OJIBHUK, TPEYTOJIbHHUK,
OKPY’KHOCTb, KpPYT.

B3anMHOE pacniosiokeHue IBYX IPSIMBIX Ha IIJIOCKOCTH,
IapaJulebHbIE NPSAMBIE, IEPIECHANKYIISPHBIE NPSAMBIE.
N3mepenne paccTOSHUN: MEKIY IByMs TOYKaMHU, OT TOUKH
JI0 MIPAMOW; JUTMHA MapIIpyTa Ha KBAJAPAaTHOM CETKE.
W3mepenne U OCTPOCHUE YIJIOB € MTOMOILBIO
TpaHcnopTupa. Buasl TpeyroJibHUKOB: OCTPOYTOJIbHBIMN,
OPSMOYTOJIbHBIH, TYNOYTOJIbHBIN; paBHOOEPEHHBIH,
PaBHOCTOPOHHHN. YeTBIPEX YT OJIBbHUK, IPUMEPHI
4eThIPEXYTOJbHUKOB. [IpsMOyronbpHUK, KBaaparT:
HCIIOJIb30BAaHUE CBOMCTB CTOPOH, YTJIOB, TUAarOHajeH.
N300pakeHne reoMeTpruuecKux (GUryp Ha HEJTMHOBaHHOM
OyMmare ¢ UCIOJIb30BaHUEM LIUPKYJIs, TUHEHKHU, YrOJIbHUKA,
Tpancnoptupa. [Toctpoenus Ha kieTdaToi Oymare.
[Tepumerp mHOTOYTONBHUKA. [TOHSATHE TIIOMATN DUTYDHI,
eIMHUIIBI n3MepeHus miommamy. [Tpubnmxénnoe
U3MepeHHe MIomaan Gpuryp, B TOM 4ucie Ha KBaJpaTHOU
cerke. [IpubnmxE€HHOE N3MEpEeHUE UTMHBI OKPY>KHOCTH,
IJIOIIAIU KpyTa.

CuMMeTpHs: LIEHTpallbHasA, OCEBas U 3epKajbHast
CUMMETpPHH.

[TocTpoeHre CHUMMETPUUHBIX QUTYD.

Harnsinable npencTaBiieHns O MPOCTPAHCTBEHHBIX
¢burypax: napamienenunen, Kyo, npusma, nupamusa,
KOHYC, IIWJIMHJIP, map u chepa. M3o0paxeHue
npocTpaHcTBeHHBIX (uryp. Ilpumeps! pas3- BEpTOK
MHOT'OIPAaHHUKOB, IWIMHAPA U KoHyca. Co3aHue
MoJiesiel MPOCTPAHCTBEHHBIX Guryp (u3 Oymarw,
MPOBOJIOKH, TIACTHIIMHA U JIp.).

[onsarue 06béMa; equHHULIBI H3MepeHus 00bEMa. OOBEM
MPsIMOYTOJIBHOTO Napajuiesenunena, Kyoa.

JemoncTpanus
HABBIKOB HAOIIOJCHHS,
HaKOIUIEHUs (DaKTOB,
OCMBICIICHHUS OIIbITa B
€CTECTBEHHOHAY4YHOU U
r'yMaHUTapHOU
o0JacTsax mo3HaHHUs,
NIEpBOHAYAJIbHBIE
HaBBIKH
HACCIEeN0BaTEILCKON
JEATEIBHOCTH




IHNJIAHUPYEMBIE IPEIMETHBIE PE3YJIbTATbBI OCBOEHUS YYEBHOI'O KYPCA
«MATEMATHUKA»
OcBoenne yueOHOro mpeamera «Marematuka» B 5 - 6 KiaccaX OCHOBHOM IIKOJBI 0O€CIieYMBaET
JOCTHKEHHE CIEAYIOUINX MPEeIMETHBIX 00pa30BaTeIbHbIX PE3yIbTaTOB:

S KVIACC

Yucna v BBIYMCICHUSA

[TonnMaTh ¥ MPaBUIBHO YNOTPEOIATH TEPMHUHBI, CBA3aHHBIE C HATYPAIBHBIMU YHCIaMH, OOBIKHOBEHHBIMH H
JECATUYHBIMU APOOSMHU.

CpaBHMBATh M YHNOPSAOYMBATH HATypajbHBIC YHCIIA, CPABHUBATh B MPOCTEHIINX CIydasX OOBIKHOBEHHBIC
JIpoOH, ACCATUIHBIC APOOH.

CoOTHOCUTH TOYKY Ha KOOPJMHATHOW (YMCIIOBON) MPSIMOM C COOTBETCTBYIOIIUM €1 YMCIIOM U M300paxarb
HaTypasbHbIE YKCa TOUKAMU Ha KOOPAMHATHOM (YMCIIOBOI) IPAMOIA.

Breimmonuate apudmernyeckue NOEHCTBUS C HATypaJbHBIMH YHCIAaMH, C OOBIKHOBEHHBIMH ApOOSMHU B
IIPOCTEHMIINX CITydasiX.

BbINOIHATE IPOBEPKY, IPUKHUIKY PE3YNIbTATA BBIYNCICHUN.

OxpyrisTh HaTypajabHbIC YHCIIA.

Pemenue TeKCTOBBIX 3aJa4

Pemate TekcTOBBIE 3aga4u apI/I(l)MeTI/ILICCKI/IM CII0COOOM H C IMOMOIIIBKO OPTraHU30BAHHOI'O KOHCYHOI'O
nepe6opa BCCX BO3MOXHBIX BAPHAHTOB.

Pemate 3aa4yu, COACPIKAIINUEC 3aBUCUMOCTHU, CBA3BIBAIOINEC BEJIMYUHBI: CKOPOCTh, BPEMs, paCCTOAHHUE, LICHA,
KOJIN4YC€CTBO, CTOUMOCTD.

Hcnonn3oBaTh KpaTKuEC 3a1iCu, CXCMbI, Ta6JII/IIII>I, 0003HaYCHUS IIpu pCIICHUHA 3aay.

ITonp30BaThCs OCHOBHBIMH CAMHUOAMH HU3MCPCHUA: ILCHbI, MACCbI; PAaCCTOAHHA, BPCMCHH, CKOPOCTH;
BbIpaXaTb OJJHU CAVMHUIIBI BEJIMYHUHBI UCPE3 APYTHUC.

I/I3BJ'I€KaTB, aHaJIu3upoBaTb, OLCHUBATH PIH(l)OpMaI_[I/IIO, MNpEACTAaBJICHHYIO B Ta6J'II/II_[e, Ha CTOJ0YaTOM
AuarpaMme, MHTCPIPECTUPOBATD NMPEACTABICHHBIC TAHHBIC, UCIIOJIb30BATh JAHHBIC ITPU PCHICHUHA 3a/1ad.

Harnsanas reomerpus

[Tonp30BaTbCsd TEOMETPUYECKUMU TOHATUSAMU: TOYKa, MHpsMas, OTPE30K, JIyd, YIroj, MHOTOYTIOJIbHUK,
OKPYXHOCTB, KPYT.

[TpuBoANTE TpUMEPHl OOBEKTOB OKPYXKAIOLIETO MHUpPA, UMEIOIMHUX (OPMY H3YUYEHHBIX TI€OMETPHUECKUX
¢buryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C yIJIaMHU: BEPIIMHA CTOPOHA; C MHOTIOYTOJIbBHMKaMH: Yrod,
BEpIINHA, CTOPOHA, AUArOHAJIb; C OKPYXKHOCTBIO: pajinyc, AUaMETP, LIEHTP.

N300pakaTh M3y4deHHbIE reOMeTpuYecKrue (UIypbl Ha HEIMHOBAaHHON M KileTdyaToW Oymare ¢ MOMOIIBIO
LUPKYJIS U JINHEUKU.

HaxomuTe AJIMHBI OTPE3KOB HENOCPEACTBEHHBIM H3MEPEHHEM C TIOMOIIBIO JIMHEHKH, CTPOUTH OTPE3KU
3aJaHHOH JUIMHBI, CTPOUTH OKPYKHOCTb 3a/IaHHOTO pajnyca.

Hcnonp30BaTe CBOMCTBA CTOPOH M YIJIOB NPAMOYTOJIBHUKA, KBaapaTa A UX IOCTPOEHUS, BBIUMCIICHHUS
IUIOIA/IA U TIEpUMETPA.

Bbluncnare  mepuMerp M IUIOIIAAb  KBajpaTa, IMPSMOYTOJIbHUKA, (UTYp, COCTaBICHHBIX U3
PSIMOYTOJILHUKOB, B TOM YHcIie (GUTYp, U300paKEHHBIX Ha KJIeTYaTol Oymare.

[Tonb30BaTbcsl OCHOBHBIMM METPUYECKMMM €IMHHULIAMH HM3MEPEHUS [UIMHBI, IUIOIIAJU; BBIPAXKaThb OJHU
€IMHUIIBI BEJINYMHBI Yepe3 ApyTue.

Pacnio3naBate mapasuienenumnesa, Kyo, HCIOIb30BaTh TEPMUHOJIOTHIO: BEpIIMHA, peOpo I'paHb, U3MEPEHMUS;
HaXOJUTh U3MEPEHUs Napajiesienunena, Kyoa.

Bbruucnare 006béM  Kkyba, mnapamienenunesna Mo 33JaHHBIM HM3MEPEHHUSIM, MOJIb30BAThCA EIMHULIAMU
U3MepeHus 00bEMa.

Pemats HecnoKHBIE 3a/1a4M Ha U3MEPEHNE T'€OMETPUUECKUX BEJIMYMH B IPAKTUUECKUX CUTYaLMSIX.

6 KJIACC
Yucna u BEIYHCIICHUAS
3HaTh U MMOHUMATh TCPMHUHBI, CBA3AHHBIC C PAa3JIMYHbBIMU BHUJIAMHU YHUCCII U cnocodaMu HX



3aIMCH, TIEPEXOJIUTH (€CIU ATO BO3MOXKHO)OT OAHOM (DOPMBI 3aITMUCH YHCHA K APYTOM.
CpaBHUBaTh M YIHOPAAOYMBATH IIEJIbIE€ YHCIIA, OOBIKHOBEHHBIE W JECSITHYHbIC ApoOwu,
CPaBHUBATH YHCJIA OJHOI'O U PA3HBIX 3HAKOB.

BreInonHATE, codeTass YyCTHbIE M IHCBMEHHBIE NPUEMBI, apu@MeEeTHYecKue JEUCTBUS C
HAaTypaJdbHBIMH W LEJIBIMA YHCJIAMH, OOBIKHOBEHHBIMHU U JICCSITUYHBIMH JPOOSIMHU,
MOJIOKUTEJIBHBIMHU U OTPULIATEIIBHBIMA YHUCJIIaMU.

BpraucisaTte 3HA4YE€HUsI YMCIOBBIX BBIPA)KEHUI, BBIINOJHATh NPUKHUAKY W OLEHKY
pe3yJibTaTa BEIYMCIICHUI; BBIIIOJHSTH IIPe0oOpa30BaHUsl YUCIIOBBIX BbIPAXXEHUI Ha OCHOBE
CBOMCTB apU(PMETUICCKUX ACHCTBUMNA.

COOTHOCUTH TOYKY Ha KOOPAWHATHOM HPAMOM C COOTBETCTBYIOIIUM €W 4YHCIOM MU
“300pakaTh YMUCJIa TOYKAaMU Ha KOOPJAHUHATHOHN MPSAMOMN, HAXOAUTh MOIYJIb YHCJIA.
COOTHOCHUTBH TOYKH B NPAMOYTOJIBHONM CUCTEME KOOPAUHAT C KO- OPAMHATAMHU DTOU TOYKH.
OKpyTJITh LEJIbIe YHUCIIa U JICCATUYHBIC APOOU, HAXOAUTH NPUOJIMKESHUST YHUCEII.

YucnoBele U OyKBEHHBIE BBIPAXKEHUS

I[Tornmate ¥ ynoTpeOiasiTh TEPMHHBI, CBS3aHHBIC C 3alUCBhIO CTENCHU YHCIIA, HAXOIUTH
KBaJpaT U KyO uMciia, BBIUMCIATh 3HAUEHUsI YHUCJIOBBIX BBIPAXKEHUM, COJIEp)KAIUX CTEICHU.
ITonp30BaTeCs NpU3HAKAMM JCJIMMOCTH, PACKJIaJbIBaTh HATypaJbHbIC YMCJIa Ha IIPOCTHIC
MHOKHUTEJIN.

IMTomp30BaThCsT MacITabOOM, COCTABJISITH NPOIIOPIIMH U OTHOIIEHUs. 6 Mcrmonp30BaTh OYKBBI
JUIs 000O3HAYEHMSI YMCEJI IIPU 3alIMCH MaTEeMAaTUYE€CKUX BBIPAXXEHUN, COCTABIISITh OyKBEHHBIE
BbIpak€HUsI U (HOpPMYyJibl, HAXOJAUTh 3HAYEHHUs] OYKBEHHBIX BBIPaXEHUMN, OCYIIECTBIIASA
HEeoO0XO0MMbI€ MOJICTAHOBKHU U MPeoOpa3OBaHUS.

HaxonyuTe HEN3BECTHBIM KOMIIOHEHT PAaBEHCTBA.

Pemenune TekcToBBIX 3amay

Pemrate MHOTONIaroBbI€ TEKCTOBBIC 3aJa9M apU(PMETHIECKHUM CITOCOOOM.

Pemate 3amaum, cBA3aHHBIE C OTHOUIEHHUEM, IPOIIOPLUHOHAIBHOCTBIO BEJIMYHUH, [IPOLICHTAMU;
peuaTs Tpu OCHOBHBIE 33Jla4M HA IPOOU M MPOLICHTHI.

Pemate 3amadun, coxeprkaliyde 3aBHCUMOCTH, CBS3BIBAIOIIME BEJIWYHWHBI: CKOPOCTb, BpEMs,
paccTosiHue, 1IeHa, KOJIUYECTBO, CTOUMOCTD; MPOU3BOJUTEIILHOCTD, BpeMsi, 00bEMa pabOTHI,
HUCHOJIB3Ysl apu(pMeTHYEeCKue JEUCTBHUs, OLEHKY, MNPUKHUAKY; MOJb30BAaThCs €IUHULIAMU
U3MEPEHUsI COOTBETCTBYIOIINX BEJIWYHH.

CocTaBisiTh OYKBEHHBIE BBIPAXKEHUS I10 YCJIOBHIO 3aJa4U.

HN3Bnekatrs mHpoOpManuio, NpeACTaBICHHYIO B TaOJUIax, Ha JUHEWHOM, CTOJI0YATON WU
KpyroBOM auarpaMmax, HWHTEPHOPETUPOBATH IIPEIACTABICHHBIC JIaHHBIEC; MCIOJb30BaTh
JJaHHBIE IPU PEIICHUHN 3aJa4.

IIpencraBaaTe HHPOPMALIMIO C TOMOIIBIO TaOIUIL, TUHEHHOMN U CTOJI0YAaTON AUarpamMm.
Harnsgnas reometpus

I[IpuBouTe mpuUMEpbl OOBEKTOB OKPYXXAIOIIETO MHUpPA, HUMEIOMUX (GOpMY H3yUYEHHBIX
T€OMETPUUYECKUX IUIOCKUX W HOPOCTPAHCTBEHHBIX (UTyp, IIpUMEpbl pPaBHBIX U
CUMMETPUYHBIX GUTYP.

HN306pakaTh ¢ MOMOIIBIO LUPKYJISL, JIUHEWKH, TPAHCOOPTHUPA HAa HEJIMHOBAHHOM M KJIeTYaTOU
Oymare M3y4d€HHBIE IUIOCKHE IeoMeTpUYecKue (GUrypbl U KOH(PUTypanud, CUMMETPHUYHBIC
purypsr

ITonb30BaThCs TEOMETPUUECKHUMHU TTOHSITHSIMHU: PAaBEHCTBO (PUTYP, CHMMETPHSI; UCITOIb30BaTh
TEPMHHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEN: OCh CUMMETPHUH, IEHTP CUMMETPHH.

Haxonute BEJIWYMHBI YIJIOB H3MEPEHHUEM C IIOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIJIbI
33JITaHHOM BEJIMYWHBI, MOJIB30BAaThC MNpPHU PELUICHWM 3a1ad T'paJyCHOM MeEpoH YIJIOB;
pacrno3HaBaTh Ha YepTeKaxX OCTPHIM, NPSIMOM, pa3BEPHYTHIA U TYIIOU YTIJIBI.

Beaucnsate AJMHY JOMaHOW, IIEPUMETP MHOTOYTOJIBHHUKA, II0JIb30BAaThCs €IWHUIIAMU
U3MEPEHUs NJIUHBI, BBIPAXKATh OJHU €AUHULBI U3MEPEHUsS JJIUHBI Yepe3 ApyTrue.
HaxoauTte, ncnosnb3ysi 4epTEKHBIE UHCTPYMEHTBI, PACCTOSIHUS: MEXAY ABYMsI TOUYKAMH,
OT TOYKHU 10 IPSAMOM, JUIMHY IIyTU HA KBaAPAaTHOU CETKE.

Berauciasate mnomane (GUryp, COCTAaBIEHHBIX H3 HOPAMOYIOJIBHUKOB, HCIIOJIb30BaTh
pa3OueHnue Ha  OpsAMOYIOJIBHUKW, Ha  paBHbIE (QUrypbl, JOCTpaMBaHUE 10
OpsAMOYTOJIBHHAKA; IOJB30BaTbCsl OCHOBHBIMH €IWHUIAMHA U3MEPCHHUSA IUIOINAIU;
BBIpAXXKaThb OJJHU €JUHUILIbI U3MEPEHUS IUIOLAANU Yepe3 Apyrue.



Pacno3naBaTth Ha MOJEHAX M HM300paXKCHUAX MUPAMHIY, KOHYC, LIHJIUHApP, HCIOJIb30BaTh
TEPMHMHOJIOTHIO: BEpIINHA, peOpo, rpaHb, OCHOBaHUE, pa3BEPTKA.

N3o0pakaTh Ha KJIeTUYaTOi Oymare NmpsiMOyTrOJIbHBIN NapalieICIUIIe]I.

Boeruncasite 00b6EM NpSIMOYTOJIBHOTO Hapaiesienuiiesia, Kyba, mojab30BaTbCsi OCHOBHBIMU
eAMHUIAMH HU3MEpEHHUsI 00BbEMa; BhIpaKaTh OJHHU CAWHHUIBI U3MEpEeHHUs 00bEMa depes
Apyrue.

Pemare HecIOKHBIE 3aa4yM HAa HAXOXKICHUE I'€OMETPUYECKHUX BE- JIMUYUMH B IPAKTUYECKUX
CUTyaLUsIX.

TemaTnuyeckoe NJAHNPOBAHME C YKA3aHHEM KOJINYECTBA aKAIeMUYECKUX YaCOB, OTBOAUMbIX HA
OCBOEHHE Kax/A0il TeMbl, 1 BO3MOKHOCTb UCIOJIb30BaHus 10 3T1oil Teme JOP u LIOP, koTopsbie

ABJ/IAIOTCHA y‘leﬁHO-MeTOJII/I‘leCKHMH MaTepuajiaMu.

5 kaace (170 v)

Ne | Paznmen Komungectso DNEeKTPOHHBIE yU€OHO-METOINYECKUE
n/n 4acoB, OTBOAMMBIX | MaTepHaJIbl
Ha OCBOCHHE
pazneina
1 Harypanbenbie uncna. JleiictBus ¢ 43 NurepaktuBHsbIii ypok POIII.
HaTypaJbHBIMU YUCIaMH Ynpaxuenus B POIII.
2 Harnsaanas reomerpus. JIunum Ha 12 WNuTtepakTuBHblii ypox POILI.
IJIOCKOCTH Ynpaxunenus B POIIL.
3 OOBIKHOBEHHBIE APOOH 48 WuTepaxktuBHbiil ypox POIII.
Ynpaxunenus B POIIL.
4 Harnsanas reomerpusi. 10 WNuTtepakTuBHblii ypox POILI.
MHOroyroJbHIUKH Ynpaxuenus B POIIIL.
) Hecstuunsie qpoou. Hanorossie 38 WNuTtepaxkTuBHblii ypok POIII.
BBIUETHI ((pHAHCOBAs TPAMOTHOCTb) VYnpaxuenus B POIIIL.
ONEKTPOHHbIE YUEOHUK U 33JJaUHUK.
6 Harnsannas reomerpus. Tena u 9 WuTepakTuBHbli ypok POIII.
(Gurypsl B pOCTpaHCTBE Ynupaxuenus B POIIL.
7 IToBTOpeHue u 06001IeHE 10 DJeKTpOHHBIE YUEOHUK U 33/IaYHHUK.
6 kaacc (170 v)
1 Harypanbnbie uncna 30 WNurtepaktuBHsiii ypok POIII.
Ynpaxuenus B POIII.
2 Harmsnnas reomerpus. [lpsmele Ha 7 NuTtepaktuBHbi ypok POIII.
IUIOCKOCTHU Ynpaxuenus B POIIIL
3 JHpobu 32 WutepaktuBHbIi ypok POILL.
VYnpaxuenus B POIII.
DJIEeKTPOHHBIE YYEOHUK U 3a/IaYHUK.
4 Harnsgnas reomerpus. CummeTpus 6 WNuTepaxktuBHbIi ypok POIII.
Ynpaxnenus B POII.
5 Bripaxkenus ¢ OykBamu 6 WNuTepaxktuBHbIi ypok POIII.
Ynpaxnenus B POII.
6 Harnsgnas reomerpus. 14 WNuTepaxktuBHbIi ypok POIII.
@Durypsl Ha MIOCKOCTH Ynpaxnenus B POIIL.
7 [TonoxurenbHbIE U OTPULIATEIILHBIE 40 WuTepaxktuBHbIi ypok POIII.
yycia. BaHKOBCKHE BKIIAILI Ynpaxuenus B POII.
(¢puHaHCOBAsE TPAMOTHOCTH)
8 [IpencraBnenue TaHHBIX 6 DNEeKTPOHHBIE YIeOHUK U 33JaUHUK.
9 Harmsigaas reomerpust. 9 WNuTtepaktuBHbIii ypok POIII.




Durypsl B IPOCTPAHCTBE Yupaxuenus B POIII.

10 | IToBTOpenwue, ob6o0IICHNUE, 20 DNEeKTPOHHBIE YYeOHUK U 33JaUHUK.
CUCTEMaTHU3AIIHS

PABOYAS ITPOTPAMMA YUEGHOTI'O KYPCA
«AJITEBPA». 7 - 9 KIIACCBI

HEJIN U3YYEHUSA YYEBHOI'O KYPCA «AJI'EBPA»

[IpuopuTeTHBIMH LIENIIMU O0YYEHHUSI TEOMETPHUHU B 7 - 9 Ki1accax sSBISIFOTCA:

o0ecreyeHne pa3BUTUS HAYYHBIX MPEACTaBIECHUN O MPOUCXO0XKIEHUH U CYIIIHOCTH aJlre0pandeckux
abcTpakuuid, criocobe OTpaskeHHsI MAaTEMAaTUYECKON HayKOW SIBJICHUH U MTPOIIECCOB B MPHPOJIE U OOIIECTBE,
POJIM MaTEMAaTUYECKOTO MOJEIMPOBAHUS B HAYYHOM ITO3HAHUHU U B IIPAKTUKE CIIOCOOCTBYET (POPMUPOBAHUIO
HAYYHOTO MHUPOBO33PEHHS U KQUECTB MBIIUICHHUS, HEOOXOUMBIX ISl alaliTAllid B COBPEMEHHOM M (PPOBOM
00I111eCTBE;

pa3BUTHE YMEHHUs HA0JI0/1aTh, CPABHUBATH, HAXOAUTH 3aKOHOMEPHOCTH, TPEOyeT KPUTUUHOCTH MBIIICHUS,
CHOCOOHOCTH apryMEHTUPOBAHO OOOCHOBBIBATh CBOM JCMCTBHUS U BBIBOJIbI, (POPMYIMPOBATH YTBEPKACHUS.

Anrebpa siBIseTCs OJHUM M3 OHNOPHBIX KypCOB OCHOBHOI NIKOJIBI: OHa oOOecriednBaeT
U3y4YCHHUE NPYTUX OJUCHMUIUINH, KaK €CTECTBEHHO - HAYYHOI'0, TaK U TYMaHUTApPHOT'O IIUKJIOB,
€€ OCBOEHHME HEO0OXOJMMO Ul IPOJOJHKEHUST OOpa30oBaHUsI M B MOBCEIHEBHOM >KHU3HMU.
N3yuenue anreOpbl €eCTECTBEHHBIM OOpa3oM obecrnedyuBaceT pa3BUTHE YMEHUs HaOJII0aTh,
CpaBHUBAaTh, HAXOJAUTH 3aKOHOMEPHOCTH, TPEOyeT KPUTHUYHOCTH MBIIUICHUS, CHIOCOOHOCTH
apryMeHTHPOBAaHO OOOCHOBBIBAaTH CBOM JICMCTBUSI W  BBIBOJBI, (OpMYIUPOBATH
yTBepKJeHUss. OCBOEHHE Kypca ajlreOpbl o0ecreunBaeT pa3BUTHE JIOTUUECKOIO MBIIICHUS
00y4YarouMxcsi: OHU HCIHOJb3YIOT J€AYKTUBHbIE U MHIYKTUBHBIE pacCyXJACHUs, 0000I1IeHne
U KOHKpEeTH3aluio, abcTparupoBaHue U aHajoruto. OOydeHue anreOpe mnpearosaraet
3HAUYUTEJIBHBI OO0BEM  CaMOCTOSTEJILHOM  AESTEIBHOCTH  OOYy4YalolIUXCsl, IOATOMY
CaMOCTOSITEJIPHOE pelIeHHe 3aJlad eCTECTBEHHBIM o00pa3oM sBIsSETCS peau3alnuei
JIeATEIbHOCTHOT'O MPUHIIMIA O0yUYEeHUsI.

B cTpykType nporpaMMmbl yueOHOro Kypca «Aaredpa» OCHOBHOM IIKOJIbI OCHOBHOE MECTO
3aHUMAIOT  COAEPKATEILHO-METOAUYECKHE  JIMHUM: «Yucna u BBIYHCIICHUS»
«Anredpanueckue BBIPAXKEHUS»; « YPaBHEHUSI U HepaBeHCTBa»; «DyHkiun». Kaxnas uz
9TUX COAEPKATEIBbHO-METOJUYECKUX JHUHUM pa3BUBAETCS Ha IMPOTSDKEHUHU TpPEX JIeT
U3YUYEHUS Kypca, €CTECTBEHHBIM 00pa3oM IepensieTasiCb 1 B3aUMOJIEHCTBYSI C IPYTHUMHU €ro
JTuHUsIMH. B Xoze u3yuyeHust Kkypca oOydaroliuMmcsl MPUXOAUTCS JIOTMYECKHM PacCyXIaThb,
HUCIIONB30BaTh TEOPETUKO-MHOXKECTBEHHBIN sI3bIK. B CBsI3u Cc »ATUM 1LieIecooOpa3HoO
BKJIFOYUTH B IPOrpamMMy HEKOTOpPBIE OCHOBBI JIOTHKH, ITPOHHU3BIBAIOIINE BCE OCHOBHBIC
pas3aebl MaTeMaTUdeCcKOro 0Opa30BaHUSI U CIIOCOOCTBYIOMIHE OBJIAJICHUIO OOyYarONIUMUCS
OCHOB YHHBEPCAIBHOTIO MAaTEeMaTHYECKOro s3bIKa. Takum oOpa3oM, MOXKHO YTBEPKIAThb,
9TO COJIEPKATEIIbHOW M CTPYKTYPHOM OCOOCHHOCTBIO Kypca «ANredpa» SIBIISIETCS €ro
UHTETPUPOBAHHBIN XapakTep.

Coneprxkanne JTUHHUHM «YHuciaa W BBIUHCIEHUSD» CIYXUT OCHOBOW /IS JallbHEHIIETO
U3yYEeHHUsI MaTeMaTHKH, CHOCOOCTBYET PA3BUTHIO Yy O0OYYAIOIINXCS JIOTHYECKOTO MBIIIJICHUS,
(bopmMupoBaHHUIO YMEHHUS TOJB30BATHCS AJITOPUTMaMH, a TakKKe IPHOOPESTECHHUIO
OPaKTUYECKUX HABBIKOB, HEOOXOJIMMBIX JUISI MOBCEIHEBHON XU3HU. Pa3BUTHE MOHSATHS O
9HCIIe B OCHOBHOM IIIKOJIE CBSI3aHO C PaIlMOHAIBHBIMH W UPPANHUOHAIBHBIMHA YHCIIAMH,
(opmMupoBaHUEeM TMpesCTaBICHUN O JACHCTBUTEIBHOM 4YHCJIEC. 3aBEpIISHHE OCBOCHUS
YUCJIOBOM JIMHUHMOTHECEHO K CTapHieMy 3BEeHY o0miero ooOpa3oBaHMUsI.

Conaepxanue JByX anrebpandeckux JIMHUM - «AJreOpanydeckue BBIPAKCHUS» U
«YpaBHEHHSI HW HEPABEHCTBA» CIOCOOCTBYET (QOPMHPOBAHHIO y  OOyYarOMIUXCS
MaTeMaTHYEeCKOro arrapara, HeoOXoJUMOTO Il PEHISHUs 3aJad MaTeMaTUKH, CMEXKHBIX
OpeaIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4. B ocHOBHOH 1IKoJie yuyeOHbIN MaTepuan



rpyOOUPYETCs BOKPYT pallMOHAIBHBIX BBIPpAKECHUIH. AJreOpa JeMOHCTPUPYET 3HAYCHUE
MaTE€MATHUKH KaK sI3bIKa JJISI IOCTPOCHUSI MAaTEMATHYECKHUX MOJICJIEH, ONMCAaHUsI TPOILIECCOB
U SBJICHUH pealbHOTO MHpa. B 3amaum oOydeHHs ajireOpe BXOIST TaKXKe JajbHeiInee
pa3BUTHE aJTOPUTMHUYECKOTO MBINUICHUSI, HEOOXOAUMOTO, B YAaCTHOCTH, IJIsI OCBOCHUS
Kypca wWH(POPMATHKW, W OBJAJACHUE HaBbIKAMU JICAYKTUBHBIX  PaCCYKICHUM.
IIpeob6pazoBanre CUMBOJIBHBIX (DOPM BHOCHT CBOM CIICIIM(PUUYESCKUMN BKJIAJT B Pa3BHUTHE
BOOOpaKeHUsI, CITIOCOOHOCTEH K MAaTEMaTHIECKOMY TBOPYECTRY.

Conepxxanve  (QYHKIIMOHAJIBHO-Tpa(pUUESCKOW  JIMHUM  HAIEJICHO Ha  IIOJIy4YCHHE
IIKOJIbHUKAMH 3HAaHUN O QYHKOUSAX KaK BaKHEUIIIEH MaTeMaTUYeCKOW MOACHH JIsl
OIMCaHUs U MCCJICIOBAHUS PAa3HOOOPA3HBIX MPOIECCOB M SIBJICHUH B MPHUPOJAE U OOIIECTBE.
N3ydyenue »TOro wmarepualia CHOCOOCTBYET Pa3BUTHIO Yy OOYYalOMIUXCS YMEHUS
UCIOJIb30BaTh pPa3JIMYHBbIE BBIPA3UTEJIbHBIC CpPEJICTBA s3blKka MaTE€MaTHKW - CJIOBECHBIE,
CUMBOJIHUECKHE, TpadUdeCKue, BHOCHUT BKJIaJg B (POPMHPOBAHHE MPEJICTABICHUN O POJIU

MaTEMAaTUKH B Pa3BUTHUU LHUBUINW3alIUNU U KYJIBTYPBI.

MECTO YYEBHOTI'O KYPCA «AJI'EBPA» B YYHEBHOM IIJIAHE
CornacHo yueOHOMY IJ1aHy B 7 - 9 Ki1accax u3ydaeTcsi ydeOHbI Kypc «Anredpar», KOTOpbIi BKIOYAET
CJICAYIOIIME OCHOBHBIE pa3/ielibl coepxanus: «ducna u BeIYUCICHUS», «ANreOpandyeckue BhIpakeHUs»,
«YpaBHEHUS U HEPABEHCTBA», «DyHKIIUM.
VY4eOHbIH M1aH Ha U3ydeHue anreOpsl B 7- 9 ki1accax OTBOAUT 3 y4eOHBIX YacOB B HEJIEIIIO B TEUCHHE
KaXXJIOTO ToJ1a OOy4eHHsI, BCETrO 3a TpH roja oOydeHus - 306 ydeOHbIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA «AJITEBPA» C YYHETOM BOCIHIMTATEJBHOI'O

ITOTEHLHUAJIA YPOKOB.
HanmenoBanue IIpeameTHOE conepxanue dopmMa peaszanuu
paszznena BOCIIUTATENILHOTO
NOoTEeHIIaja
7 KJIACC
Yucna n PanunonaneHble yncia Passurne
BBIYHCIICHUS JpoOu 0OBIKHOBEHHBIE U I€CATUYHBIE, IEPEXO]T OT II03HABATENbHbIX
oaHOU (popmbI 3amucu Apobeit k apyrou. [lonstue WHTEPECOB B Pa3HbIX
palMOHAaIBHOIO YKCIIA, 3aIIMCh, CPABHEHHUE, MPEIMETHBIX 00J1aCTsIX
YIOPSA0YMBAHUE PALIUOHATIBHBIX YHCEN. C Y4eTOM
Apudmerndeckue 1eHCTBHS C pallMOHAIbHBIMU WH/IUBUYaJIbHBIX
yucinamu. Pemenue 3a1a4 U3 pealbHOM IPaKTUKK HA CHOCOOHOCTEH,
4acTH, Ha IpOOH. JIOCTHKEHU N
Crenenb ¢ HaTypaJbHBIM [TOKA3aTeIeM: OIpeIeIeHHE,
npeoOpa3oBaHuE BHIPAKEHUN HA OCHOBE ONPEICTICHHUS,
3aMuch OOJBIINX YHCE.
[IporneHTsl, 3armuch NPOLEHTOB B BUJIE APOOH U APOOH B
BU/JIE MPOIIEHTOB. Tpu OCHOBHBIE 33/1a4M HA IIPOLIEHTHI,
pelleHne 3aa4d U3 pealbHOM MPAaKTHUKH.
[TpyMeHeHre TpU3HAKOB IETUMOCTH, pPa3ioKeHNE Ha
MHO’KUTENH HaTypaJIbHBIX YUCEIL.
PeanbHbIe 3aBUCUMOCTH, B TOM YHUCJIE TIpsIMast U
o0parHasi MPONOPIHUOHATBHOCTH
Anrebpanyeckue [lepemeHHbIE, YMCIIOBOE 3HAUEHUE BBIPAKEHHUS C PazButue
BBIPAXKECHUS nepeMeHHoi. [lonycTrmble 3HaYEHUsI IEPEMEHHBIX. II03HABATEJIbHBIX
[TpencraBieHne 3aBUCUMOCTH MEX/y BEIUYMHAMU B MHTEPECOB B Pa3HBIX
Buze hopmyisl. Berancnenus mo gopmynam. MPEIMETHBIX 00JIaCTsIX
[IpeoOpa3zoBanre OYKBEHHBIX BBIPAKCHUM, C y4eTOM
TOKJIECTBEHHO PABHBIE BBIPAXKEHMSI, TPaBUIIa WH/IMBUYJIbHBIX




npeoOpa3oBaHusl CyMM U IPOU3BEACHUH, ITpaBHiIa
PacKpbITUSI CKOOOK M MPUBEIEHUS MOJOOHBIX ClIaraéMbIX.
CBolicTBa CTENEHU C HATYPaJIbHBIM I10Ka3aTeIeM.
OnHouneHbl 1 MHOTOUYJIEHBl. CTENEHh MHOTOWICHA.
CrnosxxeHue, BBIMUTaHUE, YMHO)KEHHE MHOTOUJICHOB.
DopMybl COKpAIEHHOTO YMHOXEHUS: KBAaJIpaT CYMMBbI
U KBaJpar pasHocTtu. opmyna pa3HOCTH KBaJIpaTOB.
Pa3noxeHne MHOrO4JIeHOB Ha MHOYKUTENH.

CIIOCOOHOCTEH,
IOCTHIKEHUU

YpaBHeHust

VYpaBHEHUE, KOPEHb YPAaBHEHM S, IPABUIIA
peoOpa3oBaHus ypaBHEHUS, PABHOCUIBHOCTh
YpPaBHEHUU.

JIuHeitHoe ypaBHEHHE ¢ OJJHOM NTEPEMEHHOM, YUCIIO

PazButne
MMO3HABATENIHHBIX
HWHTEPECOB B Pa3HBIX
MPEAMETHBIX 00JIACTAX

KOpHEH JIMHEMHOr0 YPaBHEHHUsI, PELICHUE JIMHEUHBIX C y4eTOM
ypaBHeHui. COoCTaBlIeHUE YPaBHEHUI 110 YCIIOBHIO MHIVBUAYAJIbHBIX
3a1auu. Pemenue TeKCTOBBIX 3a7a4 € TOMOILBIO CIIOCOOHOCTEHH,
YpaBHEHUU. JIOCTHKEHU I
JInneliHOe ypaBHEHME C IBYMs IEPEMEHHBIMU U €TI0
rpaguk. Cucrema IByX JIMHEHHBIX YPaBHEHUH C IByMsI
nepeMeHHbIMU. Pelenue cucrtemM ypaBHEHHH criocodoM
noAcTaHOBKU. [IpuMepsl peneHns TEKCTOBBIX 3a/1a4 ¢
MTOMOIIBIO CUCTEM YPAaBHEHUU.

Koopaunats! n Koopaunara Toukn Ha npsimMoil. Yucnossle IPpOMEXKYTKH. | JleMOHcTpanus

rpaduxu. OyHKIIIN

PaccrosiHue Mexy AByMsl TOUKaMH KOOPAMHATHON
IPSAMOM.

[TpsamoyronbHas cucrema koopauHar, ocu Ox u Oy.
Abcucca 1 opuHaTa TOUKH Ha KOOPJMHATHOMN

HaBBIKOB HAOJIFO/ICHUS,
HAKOIUICHUS (DaKTOB,
OCMBICJICHHUS OIIbITA B
€CTECTBEHHOHAY4YHOU U

iockoctH. [Ipumeps! rpadukoB, 3aaHHbBIX popMyTamMH. | TyMaHUTapHOU
Yrenue rpadukoB peasibHbIX 3aBrcuMocTell. [lonarue o0J1acTsIX MO3HAHUS,
¢yukun. ['padux pynkuun. CoiicTBa QyHKIIHIA. IIEPBOHAYAJIbHBIE
Jlunelinas @ynkuus, e€ rpaduk. I'papux yHkum y = HaBbIKU
|| HCCIIE0BATEIBCKON
I'paduueckoe pemienrne JTUHEHHBIX ypaBHEHHH U ACATCIIEHOCTH
CUCTEM JIMHEHHBIX ypaBHEHUM
8 KUIACC
Uucna n KBanpatHslit kopenb u3 uncia. I[lonstue 06 Passurue
BBIUHCIICHUS UppalMOHATILHOM yuciie. JlecaTnuHble TpUOIMKeHUs MIO3HABATEJIbHbBIX
UppanvoHaIbHbIX yKced. CBoHCTBa apudMeTHUeCKuX MHTEPECOB B Pa3HbIX
KBaJIpaTHBIX KOPHEH U UX IPUMEHEHHE K MpeIMETHBIX 001acTAX
peoOpa30BaHUIO YHCIOBBIX BHIPAKEHUHN U C Y4eTOM
BbIUKCIIEHUM. JleficTBUTENbHBIE YHCTA. MHIUBUAYAIbHBIX
CreneHsb ¢ IeIbIM IIOKa3aTelIeM U ¢€ CBOMCTBA. CIIOCOOHOCTEH,
CranapTHas 3aUCh YHCIIA. JIOCTHXKEHU N
Anrebpanueckue KBanpaTHslii TpéxuiieH; pa3iiokeHNE KBaIPaTHOTO Pa3Butue
BBIPAKEHUS TpEXuIeHa HA MHOXHUTEIH. ITO3HABATEIIBHBIX

Anrebpanueckas 1podb. OCHOBHOE CBOMCTBO
anreOpandeckoit 1poou. CioxeHne, BBIYUTaHHE,

MHTEPECOB B PA3HBIX
MPEAMETHBIX 00JIaCTAX

YMHOXXEHUE, JiefIeHHe anredpanyeckux Apooeil. C y4eTOM
PanmonanpHblie BEIpaKE€HUS U UX MpeoOpa3oBaHUe MHIUBUAYAIbHBIX
CIIOCOOHOCTEH,
IOCTHIKEHUU
YpaBHeHus U KBanparnoe ypaBHeHue, popmyiia KopHel kBagpatHoro | JleMoHcTpanus

HEpaBEHCTBA

ypaBHeHus. Teopema Buera. Pemienue ypaBHeHui,
CBOJAIIMXCS K JIMHEMHBIM U KBafpaTHbIM. [Ipocrelimue
JpOOHO-pallMOHAIIbHBIE YPABHEHUS.

HaBBIKOB HAOJIIOIEHNS,
HaKOIJICHUS (haKTOB,
OCMBICJIEHUS OIIBITA B




I'paduueckas uHTEpHIpETALIUS YPABHEHUH C ABYMS

€CTECTBEHHOHAY4YHOU U

MIEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPABHEHUM C IByMsI | TYMaHUTapHOM
nepeMeHHbIMH. [IpuMephl pelieHns CHCTEM HETUHEHHBIX | 00JIacTsAX MO3HAHUS,
YpaBHEHUH C IBYMS IEPEMEHHBIMH. NepBOHaYaJIbHbIE
Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOOM. | HABBIKU
YucnoBble HEPAaBEHCTBA U UX CBOMCTBA. HepaBeHCTBO ¢ | McClie10BaTEIbCKOM
OJHOM nepeMeHHON. PaBHOCHIIBHOCTh HEPABEHCTB. IESTENBHOCTH
JIuHeitHbIe HEpaBEeHCTBA ¢ OAHOM epeMeHHON. CHucTeMbl
JIMHEHHBIX HEPABEHCTB C OJHOM IIEPEMEHHOM.

OyHKIUU [Tonsitue pynkumu. O6IaCTh OMpeaeIeHus 1 MHOKeCTBO | JleMoHcTparus
3HayeHud pyHKuuu. CriocoOb! 3a1aHust PYHKIUI. HaBBIKOB HaOJIIO/ICHUS,
I'padux dyakmuu. UteHre CBOMCTB QYHKIHH IO €& HaKoIUIeHUs (PaKToB,
rpaduky. [Ipumeps! rpadukoB QyHKIMIA, OTPAXKAIOIMUX | OCMBICIICHHUS OTIBITA B
pealibHbIE MPOLIECCHI. €CTECTBEHHOHAYYHO! U
OYHKIHH, OMICHIBAIOIIUE MPSMYIO B 00paTHYIO TyMaHUTapHOU
MPOMOPLUUOHANIbHBIE 3aBUCUMOCTH, UX TpaduKu. o0acTax mo3HaHus,
Oynkupn y=x% y=X, Y=,y = lx| HiepBOHAYAIIbHbIE
I'padmyeckoe perneHne ypaBHEHMH U CHCTEM HaBbIKH 5
ypaBHEHHI. HCCIIEI0BATEIbCKOMN

JeSITeNIbHOCTH
9 KVIACC
Yucna u JleficTBUTEIbHBIE YHCIIa PazButue
BBIYHCIICHUS PanmonaneHbie 4Kcna, HppalioHaNIbHbIC YHCa, MO3HABATEJIbHbBIX

KOHEYHbIE 1 OECKOHEYHBIE AECATUIHBIEC APOOH.
MHOKeCTBO JE€NCTBUTEIBHBIX YHCEN; I€HCTBUTEbHbBIE
yyclla Kak 0ECKOHEUHbIE IecATUYHbIE 1po0u. B3anmuo
OJIHO3HAYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM
JIEHCTBUTEIIBHBIX YNCET U KOOPAUHATHOW MPSIMOM.
CpaBHeHUE IeHCTBUTENBHBIX YHCEN, apu(METHUECKHUE
JIEUCTBHUS C JeHCTBUTEIbHBIMH YHCIAMH.

W3mepenus, npuOIMKeHNs, OLIEHKU

Pa3mepbl 00bEKTOB OKpYXAIOIIET0 MUPA, IUTEIbHOCTD
IIPOLIECCOB B OKPYKAIOILIEM MUPE.

[TpuOmmxE€HHOE 3HAUEHNE BEJIUYUHBI, TOUHOCTD
npubnmxenus. Oxkpyrienue yucen. [Ipukuaka u oneHka
pe3yJabTaTOB BEIYUCICHUMN.

HHTEPECOB B pa3HBIX
MPEAMETHBIX 00JIaCTAX
C y4eToM
WHIVUBUAYAIbHBIX
CITOCOOHOCTEH,
JOCTYDKEHUH

YpaBHeHus U
HEPaBEHCTBA

YpaBHEHHUs C OJHON NTIEPEMEHHON

JInnelinoe ypaBHeHue. Pemenne ypaBHeHUH,
CBOSINXCS K JIMHEHHBIM.

KBanpaTHoe ypaBHeHue. Penienne ypaBHeHUH,
CBOJAIINXCS K KBaJpaTHbIM. bukBajpaTHOE ypaBHEHHE.
[Ipumeps! perieHns ypaBHEHUN TPETbeW U YETBEPTOU
CTEIEHEN Pa3I0KeHUEM Ha MHOKUTEIIH.

Pemenne npo6HO-palioHaIbHBIX ypaBHEHUH. Pemenue
TEKCTOBBIX 3ajay aJreOpanvyeckuM METOIOM.

Cucremsl ypaBHEHUI

YpaBHeHUE ¢ ABYMS IEPEMEHHBIMU H €r0 TpaduK.
Pemenne cucreM JByX JTUHEHWHBIX YPABHEHUN C ABYMS
IIepeMEHHBIMU. Perienne cucrem IByX ypaBHEHM, OHO
13 KOTOPBIX JIMHEMHOE, & APYroe — BTOPOM CTENEHH.
I'padmueckas uHTEpHIpETALIUS CUCTEMBI YPaBHEHUI €
JIBYMsI IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 areOpanyeckKuM CrocoOoOM.
HepaBeHncrtpa

JemoHcTpanus
HaBBIKOB HAOJIIOICHUS,
HaKOIJICHUs (haKTOB,
OCMBICJICHUS OIBITA B
€CTECTBEHHOHAY4YHOU U
T'YMaHUTapHOU
00J1acTsIX MO3HAHUS,
IIEpBOHAYAJIbHBIE
HaBBIKU
HCCIIEI0BATENbCKON
JESTENbHOCTH




YucioBble HEPABEHCTBA U UX CBOMCTBA.

Pelienne TMHEHHBIX HEPABEHCTB C OJHON EPEMEHHOM.
Pewienue cucreM ITMHENHBIX HEPABEHCTB C OHOMU
nepemeHHoi. KBanpaTasie HepaBeHcTBa. [ padudeckas
MHTEPIIPETALMS HEPABEHCTB U CUCTEM HEPABEHCTB C
JIBYMsI IEPEMEHHBIMU.

OyHKIUU KBaaparuunas pynkmus, e€ rpaduk U CBOMCTRBA. JleMoHcTpanus
[Tapabosa, KOOPAUHATHI BEPIIMHBI TAPAOOIBI, OCh HABBIKOB HAOJIIOICHHUSI,
cuMmMeTpuu napadonsl. ['paduku Gyakomit: y =kx, y= | HakorieHus (HhaKkToB,
kx + Db, y = k/X, OCMBICJIEHUS OIIBITA B
y=x3 y=yx,y = Ix| uux cpoiicraa. €CTECTBEHHOHAYYHOMN U

ryMaHUTApHOU
00J1aCTSIX MO3HAHMS,
NepBOHaYaJIbHbBIE
HaBBIKU
HCCIIEIOBATEIBCKOM
JCSITEIILHOCTH
Yucnossie OmnpeneneHne U CrocoObl 3aJaHMs YUCITOBBIX Pa3BuTHe TUYHBIX
MOCIIEI0BATENHHOCTH | OCIEA0BATEIbHOCTEH: HABBIKOB

[ToHsiTHE YMCIIOBOM MTOCIIEIOBATEILHOCTH. 3ajaHNe
MOCIIEA0BATEIHHOCTH PEKYPPEHTHOM (PopMyInoit u
dbopmyI0ii n-TO YJIeHa.

ApudmeTrndeckas U TeOMETPUUYECKasi IPOTPECCUU:
Apudmernueckasi U reOMeTpUUYecKas IPOrpeccuu.
@opMynbl N-TO YieHa apupMETHIECKON U

TF€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxeHue YieHOB apu(PpMETUIECKOM U
TFE€OMETPUUYECKOHN MPOrpecCCUil TOUKaMH Ha
KOOPAWHATHOW IUIOCKOCTH. JINHEHHBIN 1
HKCIMOHEHIMAIBHBIA pocT. CII0KHBIE IPOLEHTBHI.

HCIIO0JIH30BaHUS
Pa3IMYHBIX CPEICTB
MMO3HAHMSI, HAKOTICHUS
3HAHUU O MUpE
(s13pIKOBAS,
YUTaTeIbCKas
KYJIbTYypa,
NESITETHHOCTD B
MH(pOPMAITMOHHOM,
uudpoBoii cpene).

INVIAHUPYEMBIE TIPEAMETHBIE PE3YJIBbTATBI OCBOEHUSA YYEBHOT'O KYPCA

«AJIT'EBPA»

OcBoenue yueOHOTo Kypca «Anredpa» Ha ypoBHE OCHOBHOTO OOIIIEro 00pa3oBaHus 00ecIieynBaeT
JTOCTHKEHHE CIEAYIONINX MPEeIMETHBIX 00pa30BaTeIbHBIX PE3yIbTaTOB:

7 KJIACC
Yucna v BIYMCIECHUS

BoinonHsATh, coyerast ycTHbIE M MUCbMEHHBIE TPUEMBI, apu(METHUYECKUE IEHCTBUS C palliOHATbHBIMU

qucjiaMu.

HaxoauTh 3HaueHNs YMCIIOBBIX BBIPAXKEHUI; IPUMEHSTh pa3HOOOpa3Hble CLIOCOOBI ¥ MPUEMBI BEIUUCTICHUS
3HaYeHUN APOOHBIX BBIPAXKEHUH, CO/IEpKAIINX OOBIKHOBEHHBIE U JIECITUYHBIE TPOOH.

[TepexonuTh OT OIHOM QOPMBI 3aMKCH YHCEN K APYroi (IpeoOpa3oBbIBaTh NECATUUHYIO ApoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO I€CATHUHYIO JPO0OB).
CpaBHUBATh U YNOPSAJ0YNBATH PALIMOHAIBHBIE YHACIA.

OKpyrJTh 4ncia.

BBINOMHATE NPUKUAKY U OLIEHKY Pe3y/bTaTa BEIUUCICHHUM, OLICHKY 3HAUYEHHI YMCIIOBBIX BBIPAKEHU.
BrmmmomHATh )ICfICTBI/ISI CO CTCIICHAMHU C HATYpaJIbHBIMHU IMOKA3aTCIIAMMU.
[IpumeHATh IpU3HAKK JEIUMOCTH, Pa3I0XKEHUE Ha MHOKUTENN HAaTypaJIbHBIX YUCEIL.

Pemars MMPAKTUKO-OPUCHTHPOBAHHBIC 3aJa4l, CBA3aHHBIC C OTHOICHUCM BEJINYHH, IIPOINOPHIHUOHAIIBHOCTBIO
BEJIMYMH, IPOLIEHTAMU; HHTEPIPETUPOBATh PE3YNbTATHI PEIICHU 3a/1a4 C YUETOM OIPAaHUYEHUMN, CBA3aHHBIX
CO CBOICTBaMH paccMaTpUBAaEMbIX 0OBEKTOB

Anrebpanueckue BhIpaXKeHUs
Hcnonp3oBath areOpandeckyo TEPMUHOIOTHIO U CUMBOJIMKY, IPUMEHSATH €€ B IIPOLIECCe OCBOCHUS

y4eOHOro Marepuana.

HaXO,Z[I/ITB 3Ha4YCHUA 6yKBeHHI>IX BI:Ipa)KeHI/Iﬁ IIpU 3aaHHbIX 3HAYCHUAX IICPCMCHHBIX.




BrimoaHaTe Hp606pa30BaHI/IH ICJIOTO BBIPAKCHUS B MHOT'OYJICH NPUBCACHUCM HO[[O6HI>IX cJlaracMabIXx,
PAacCKpBITHEM CKOOOK.

BrimoaaaTte YMHOXCHUC OJHOYJICHA HA MHOTOYWICH U MHOTOYWICHA HA MHOT'OYJICH, IPUMCHATH q)OpMyJILI
KBaJ[paTa CyMMBI H KBaJpaTa pa3HOCTH.

OcCymiecTBIATh Pa30KeHNE MHOTOYWIEHOB HA MHOKUTEIU C IMTOMOIIBIO BEIHECEHHS 32 CKOOKH 00IIero
MHOXHTEJISI, TPYIITUPOBKHU CJIaraeMbIX, IPUMEHEHUS (OPMYII COKPAIIEHHOTO YMHOKEHHSL.

HpI/IMeHﬂTb Hp€06p330BaHI/IH MHOT'OYJICHOB JIsI pCHICHUA PA3JIMYHbIX 3aaa4 U3 MaTEMAaTUKH, CMCIKHBIX
NPEMETOB, U3 PEaTbHOMN MPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTENEHEH C HATYpaJIbHBIMU ITOKA3aTEISIMU JIJIsl TPE0Opa30BaHus BRIPAKEHUH.

YpaBHEHMsI U HEpPaBEHCTBA

Pemate nuHeiHbIE ypaBHEHUS C OAHOM IIEPEMEHHON, IPUMEHSS [TPaBUJIa IEPEX01a OT UCXOTHOIO
YPaBHEHUS K PaBHOCUIIBHOMY eMy. [IpoBepATS, SIBIAETCS M YUCII0 KOPHEM YPaBHEHUS.

[TpuMmensTh rpaduyeckre METO bl IPU PELICHUN JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[HonGupaTs mpuMepsI map Yuce, ABISIOMIMXCS PEIICHNEeM JIMHEHHOTO YPaBHEHHUS C IBYMS IEPEMEHHBIMH.
CrpouTth B KOOPANHATHOHN MJIOCKOCTU I'paUK JIMHEHHOTO YpaBHEHUSI C IBYMsI IEPEMEHHBIMU; M0JIb3YSACh
rpaduKOM, TPUBOIUTH IPUMEPHI PEIICHUS YPaBHEHHUS.

Pemrate cucremsl ABYX JMHEWHBIX YpaBHEHHH € ABYMs IEPEMEHHBIMU, B TOM YHCJI€ IpauUeCKH.
CocTaBnsTh U pelaTh JIMHEHHOE YpaBHEHNE WIHM CUCTEMY JIMHEWHBIX YPAaBHEHUH 110 YCIOBHIO 3a]auH,
MHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 334y [TOJIyYE€HHBIN PE3yJIbTaT.

Koopaunats! u rpaduku. @yHkuuu

N306paxaTh Ha KOOPAMHATHON IPSIMOM TOYKH, COOTBETCTBYIOLINE 3a/IaHHBIM KOOPJIMHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbl; 3alIMChIBATH YMCIIOBBIE IIPOMEXKYTKU Ha alreOpanyeckoM s3bIKe.

OtMmeuats B KOOPAMHATHOM MJIOCKOCTHU TOYKH I10 3a/IaHHBIM KOOPJIMHATaM; CTPOUTH rpapUKu JIMHEHHBIX
ynxuuii. Ctpouts rpaduk Gpynkuuu Yy = |x|

OnuceIBaTh ¢ TOMOIIbIO (PYHKIIMM W3BECTHBIE 3aBUCUMOCTH MEX/1y BEJIMYMHAMU: CKOPOCTb, BpeMH,
paccTosiHue; 1IeHa, KOJIMYECTBO, CTOMMOCTb; TPOU3BOIUTENILHOCTD, BpeMsl, 00BbEM padoThI.

Haxoauth 3HaueHne GyHKIUH M0 3HAYEHHIO €€ apryMeHTa.

[Tonumarts rpadudeckuii cnocod npeacTaBieHus U aHaI3a MHQOpMaIUK; N3BJIEKaTh U UHTEPIPETUPOBATH
uH(pOpMaLnIO U3 rpaUKOB peasIbHbIX MPOLECCOB U 3aBUCUMOCTEMN

8 KIIACC

Ywucna n BEIYUCICHUS

Hcnonp30BaTh HaYaJIbHBIE IPEACTABIECHUSI O MHOKECTBE JEHCTBUTEIBHBIX YUCEI ISl CDAaBHEHUS,
OKpPYIJIEHUS M BBIYMCIEHUHN; N300pakaTh JEMCTBUTEIbHBIE YKC/Ia TOUKAMU Ha KOOPIMHATHON MPSIMOH.
[TpuMeHsTh MOHATHE apU(PMETHUECKOTO KBaIpaTHOTO KOPHS; Ha- XOAUTh KBaIpaTHbIE KOPHU, UCTIONB3YSI
pU HEOOXOIMMOCTH KaJIbKYJISITOP; BHIIIOIHATE TPEOOpa30BaHUs BRIPAKEHUM, COIEPKAIINX KBAIPATHHIC
KOPHH, UCTIOJIb3Ysl CBOMCTBA KOPHEM.

Hcnonp30BaTh 3amMcH OOIBINX U MATTBIX YUCEIN C TIOMOIIBIO AECATHYHBIX Ipo0eii u crenenei uyncna 10.

Anrebpanyeckue BbIpaKeHHs

[IpuMeHSTh MOHSATUE CTETIEHU C LIEeTBIM MTOKA3aTeIeM, BBIMOIHSITH MPEOOPA30BAHUS BHIPAKECHHUI,
COJIEpXKAIINX CTETICHHU C IEIBIM IMOKa3aTeIeM.

BrINONMHATE TOKIECTBEHHBIE MMPe0Opa30BaHus PAIlMOHAIBHBIX BRIPAXKEHHU Ha OCHOBE TIPABUII ICUCTBUN HaI
MHOTOWICHAMH U aJITeOpandecKuMH JIPOOsIMHU.

PacknanpiBaTh KBaipaTHBINA TPEXUIECH HA MHOKHUTEIH.

[TpumensaTs npeoOpa3oBaHus BEIPAKESHUM JIJIS1 PEIICHUS PA3IMYHBIX 33/1a4 U3 MaTEMAaTUKHU, CMEXHBIX
MPEAMETOB, U3 PEATbHON MPAKTUKH.

YpaBHEHMS U HEpPAaBEHCTBA
Pemare nuHeiHbIe, KBaApaTHBIE YPABHEHUS U PALIMOHAIIBHBIC YPABHEHHS, CBOASAIINECS K HUM, CHCTEMBI
JBYX YPaBHEHUHU C JBYMS IIEPEMEHHBIMHU.



[IpoBoaMTH MpOCTEHIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM YPABHEHUH, B TOM YHUCIIE C IPUMEHEHUEM
rpadu4ecKux MpecTaBIeHUH (yCTaHaBIMBaTh, UMEET JI ypaBHEHUE WIN CUCTEMa ypaBHEHHM
PELIEHN,ECIIM UMEET, TO CKOJIBKO, U TIp.).

[lepexoauTs OT cioBECHON (POPMYIMPOBKH 33/1a4M K €€ anredpandeckoil Moeau ¢ IOMOIIbIO COCTABICHHUS
YPaBHEHUS UJIU CUCTEMBI YPABHEHUN, HHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4u
IIOJIyYEHHBIN PE3yJIbTaT.

[IpuMeHATH CBOMCTBA YUCIOBBIX HEPABEHCTB MUl CPABHEHUsI, OLICHKH; PEIIaTh JIMHEHHbBIE HEPABEHCTBA C
OJIHOM IIEPEMEHHOM U UX CHCTEMBI; AaBaTh I'PapUUECKYI0 MILTIOCTPALIMI0 MHOXKECTBA PEILICHHH
HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyHKIMHU
[ToHMMATh U KCIIOJIB30BaTh (DYHKIIMOHAIBHBIC TOHATHS U SI3bIK (TEPMHHBI, CHMBOJIMYECKHAE 0003HAUCHN ),
OIpEIEISATh 3HaUCHHE PYHKIMHU 110 3HAYSHUIO apryMEHTa; ONPEAE/ISATh CBOMCTBA (QYHKIMH 110 €€ TpaduKy.
Crpouts rpaduku seMeHTapHbIX QyHKIH Bugay =k/X , Yy =X,y = X°, y =&,y = |x|

OIMCHIBATh CBOWMCTBA YMCIIOBOM (YHKIUH 110 e€ rpaduKy.

9 KJIACC

Yucna v BBIYMCICHUS

CpaBHUBaTh U YIOPSAJOYMBATH PallMOHAIBHBIE U HPPALMOHAJIbHBIE YU CIIA.

BrimonsaTe apupmeTrueckue qeicTBUs C pallMOHAIbHBIMU YUCIIAMH, COYETast YCTHBIE U MUCbMEHHBIE
IIPUEMBI, BBIITOJIHATH BBIYACICHUS C UPPALMOHAIBHBIMU YU CIIAMH.

HaxonuTe 3Ha4eHNs CTENEHEN ¢ LENBIMU MOKA3aTEeNIMU U KOPHEH; BBIUUCIISITh 3HAYEHU I YUCIIOBBIX
BBIPAKCHUI.

OKpyIJsTh NEHCTBUTENIBHBIE YUCIIA, BBIOIHATD IPUKUKY PE3YJIbTaTa BEIUNCICHHUH, OLICHKY YHCIIOBBIX
BBIPAKCHUI.

VYpaBHEHHSI 1 HEpPAaBEHCTBA

Pemiate nuHeiiHbIe U KBaZpaTHBIC YpaBHEHUs, YpaBHEHMSI, CBOJAIIMECS K HUM, IpoCcTeiue 1pooHo-
palnroOHaIbHbIE YPABHEHUS.

Pewiates cucteMbl ABYX JTUHEHHBIX YPABHEHUH C IBYMs [IEPEMEHHBIMU U CUCTEMBI IByX YPaBHEHUH, B
KOTOPBIX OJTHO YPaBHEHHUE HE SBIISACTCS JIUHEHHBIM.

Pemate TekcToOBBIE 331aUM aIredpanuecKuM CriocoOOM C MOMOIIBIO COCTABJICHUS YPABHEHUS HIIH CUCTEMBbI
JIBYX YPaBHEHHM C JBYMs IIEPEMEHHBIMU.

[IpoBOIUTE NMPOCTEMIINE UCCIEAOBAHUSA YPABHEHUHN U CUCTEM YPAaBHEHHUI, B TOM YHCIIE ¢ IPUMEHEHUEM
rpaduyeckux npeacTaBieHul (yCTaHaBIMBATh, UMEET JIM YpaBHEHHE UM CUCTEMa ypaBHEHUI peleHus,
€CIIM UMEET, TO CKOJIBKO, U TIP.).

Pemats nuHeliHbIe HEPaBEHCTBA, KBAaIpaTHbIE HEPABEHCTBA; N300pa)kaTh PEIIEHNE HEPABEHCTB HA YUCIIOBOM
IIPSIMOM, 3aIIUCHIBATh PEILIEHUE C TOMOILBI CUMBOJIOB.

Pemrate crcteMbl IMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIFOYAOIINE KBAaIPaTHOE HEPABEHCTBO;
n300pakaTh peleHre CUCTEMbl HEPAaBEHCTB Ha YMCIIOBON MPSMOIA, 3aITUCHIBATh PEIIEHHE C TTOMOIIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA IIPU PELICHUU PA3JIMYHBIX 3a7a4.

DyHKIMHU
Pacnio3naBate GyHKIIMU H3yYEHHBIX BUIOB. [I0Ka3pIBaTh CXEMATHYECKH PACIIONIOKEHIE HA KOOPJMHATHON
TIockocTu rpadukoB pyHkuui Buaa: y = kx, y=kx + b, y=k/x,y = ax’ + bx + ¢,
y = X°, y=+/%,y = Ix| B 3aBucHMOCTH OT 3HAYCHMI KOI(PHUIMEHTOB; OMUCHBATH CBOWCTBA
GbyHKUIUH.
CtpouTth 1 N300paXkaTh CXeMaTHUECKH rpaUKu KBaJpaTHIHBIX (QYHKIINH, OTIMCHIBATH CBOWCTBA
KBaJPaTHYHBIX QYHKLUH 110 UX rpadukam.
PacnozHaBaTh KBajipaTHYHYIO (QYHKLHUIO IO (hOpMYyJIie, IPUBOAUTE IPUMEPHI KBaJPATHUHBIX QYHKIUHI U3
peanbHON )KU3HU, PU3UKU, TEOMETPUH.

Apudmernueckast 1 reoMeTpUUecKasi IpOrpeccuu
Pacrio3HaBaTh apu)METHIECKYIO M TEOMETPUIECKYIO IIPOTPECCHH MTPH PA3HBIX CIIOCO0aX 3aJaHuUs.



BbINONMHATE BRIYUCIEHHS C HCIIOJIB30BaHHEM (POPMYIT N-TO WieHa apu(PMETUIECKON U TeOMETPHUECKOM
IIPOrPECCUM, CYMMBI IIEPBBIX N WICHOB.
N3006pakaTh 4ieHBI OCIEI0BATEIBHOCTH TOUKAMH Ha KOOPIMHATHOM IIOCKOCTH.

Pemrats 3aaa4u, CBA3aHHBIC C YMCJIOBBIMH ITOCICA0BATCIIBPHOCTAMHU, B TOM YHUCJIC 3aJa4n U3 peaanoﬁ KHN3HHU

(c UCTIONB30BaHUEM KATBKYIATOPA, U(PPOBBIX TEXHOIOTHH).

TemaTnuyeckoe NJAHNPOBAHME C YKAa3aHHEM KOJINYECTBA aKaJleMHUYeCKUX YaCOB, OTBOJAUMBIX Ha
OCBOEHHE Kax/A0il TeMbl, 1 BO3MOKHOCTb UCIOJIb30BaHus 10 3T1oil Teme JOP u LIOP, koTopsnie
SIBJISAIOTCS Y4eOHO-MeTOAMYEeCKUMH MaTepuajiaMu.

7 kaace (102 v)

Ne | Paznen KonuuecTtBo DNEeKTPOHHBIE y4eOHO-METOJUUECKUE
n/n 4acoB, OTBOAMMBIX | MaTepUabl
Ha OCBOCHHE
paszaena
1 | Yucna u BEIYHUCIICHUS. 25 NurepaktuBHsbiii ypok POIII.
Panunonanpabie unciaa VYnpaxuenus B POII.
DNEKTPOHHbIE YUEOHUK U 33JJaUHUK.
2 | AnrebpanydecKue BBIPAKCHHS 27 WNuTtepakTuBHblii ypok POILI.
VYnpaxunenus B POILL.
DJIeKTPOHHBIE YU4eOHUK U 33/IaYHHK.
3 | YpaBHeHHUs U HEpPABEHCTBA 20 NurepaktuBHbIii ypok POIII.
VYupaxuenus B POILL.
DJeKTpOHHBIE YUEeOHUK U 33/I1a4HHUK.
4 | Koopaunate! u rpadguku. OyHKINH. 24 WNuTtepaxkTuBHblii ypok POILI.
I'paduku uuBectunuii (punancoas VYnpaxunenus B POILL.
I'PaMOTHOCTb) DJEeKTPOHHBIE YU4eOHUK U 33/IaYHHK.
5 | [loBTOpeHue u 06001IeHNE 6 DJeKTpOHHBIE YUEeOHUK U 33/Ia4HHUK.
8 kiace (102 v)
Ne | Paznen Konnuectso DJEeKTpOHHBIE y4eOHO-METOJUUECKUE
n/m 4acoB, OTBOJUMBIX | MaTe€pHabl
Ha OCBOEHHE
paszena
1 | Yucna u Beruncienus. Kaaparuele 15 WuTepakTuBHbli ypok POIII.
KOPHH Vnpaxuenus B POII.
DJeKTpOHHBIE YUeOHUK U 33/Ia4HHUK.
2 | Yucna u Beruncienus. CTeneHs ¢ 7 HNurepaktuBHbIii ypok POIII.
LIEJIBIM [T0Ka3aTesIeM VYnpaxnenus B POIII.
DJeKTpOHHBIE YUeOHUK U 33/IaYHHUK.
3 | AnrebpanuecKue BRIPaKCHHUS. 5) NutepaktuBHbIi ypok POIII.
KBanpathslii TpéxuiieH Ynpaxuenus B POIIIL.
ONEeKTPOHHbIE YUeOHUK U 3aJJaUHUK.
4 | AnreOpandeckre BhIpasKEeHHUS. 15 WnuTtepakTuBHbli ypok POIII.
Anrebpanyeckas n1po0b. Pemenne VYupaxuenus B POILI.
MIPOCTENIINX IKOHOMUYECKHUX 3a/1a4 DJEeKTpOHHBIE YUeOHUK U 3a/Ia4HHUK.
(puHaHCcOBas rPaMOTHOCTB)
5 | YpaBHeHus 15 WnuTtepakTuBHbli ypok POIII.
" HepaBeHcTBA. KBagparHbie VYnpaxnenus B POILL.
ypaBHEHUs DJIEeKTPOHHBIE YUEeOHUK U 3a/IaYHHUK.
6 | YpaBHeHHUs ¥ HEpAaBEHCTBA. 13 HutepaktuBHbIii ypok POIII.
Cucremsl ypaBHEHUI VYupaxuenus B POIIL.
DJeKTpOHHBIE YUEOHUK U 33/1a4HHUK.
7 | YpaBHEHUs U HEPABEHCTBA. 12 WHTtepakTuBHb ypok POIII.




HepasencrBa VYnupaxuenus B POIIL.
OJeKTpOHHBIE YUEOHUK U 33/1a4HHUK.

8 | ®ynkuust. OCHOBHBIC TTOHSTHSI. 5 HNurepaktuBHbIi ypok POIII.
VYnpaxuenus B POIIL.
DNEKTPOHHBIE YUeOHUK U 3aJJaUHUK.

9 | ®ynkuuu. Yncnosble QyHKIHH 9 WNuTepakTuBHbli ypok POIII.
VYupaxuenus B POII.
DNEKTPOHHBIC YICOHUK U 33JJa4HUK.

10 | IToBTOpeHue u 0600IICHIE 6 DJIEKTPOHHBIC YIYCOHHK U 3aJIaUHUK.

9 kaacce (102 v)

Ne | Paznmen Komunuectso DNEeKTPOHHBIE y4eOHO-METOJUUECKUE
n/n 4acoB, OTBOJUMBIX | MaTepUabl
Ha OCBOEHHUE
paszzaena
1 | Yucna v BBIYUCIICHUS. 9 NurepaktuBHsbiii ypok POIII.
JleyicTBUTENBHBIE YMCIIa VYupaxunenus B POILL.
DJIEeKTPOHHBIE yU4eOHUK U 33/IaYHHK.
2 | YpaBHEHHUs 1 HEpABEHCTBA. 14 NurepaktuBHbIii ypok POIII.
YpaBHEHUS C OJTHOW MEPEMEHHOMN Vupaxuenus B POILL.
DJeKTpOHHbIE YUYEOHUK U 3a/Ia4HHUK.
3 | YpaBHeHHUs 1 HEpAaBEHCTBA. 14 WNurepaktuBHbIii ypok POIIL.
Cucremsbl ypaBHEHUH VYupaxuenus B POILL.
DJeKTpOHHBIE YUEOHUK U 33/1a4HHUK.
4 | YpaBHEHHUS U HEPABEHCTBA. 16 WNuTtepakTuBHblii ypok POILI.
HepaseHctBa VYnpaxuenus B POIIIL.
ONEKTPOHHbIE YUEOHUK U 33JJaUHUK.
5 | Oynkuuu 16 WNuTepakTuBHbli ypok POIII.
VYupaxuenus B POILL.
DJeKTpOHHBIE YUEeOHUK U 3a/Ia4HHUK.
6 | UncnoBbie MOCIEI0BATEIBHOCTH. 15 WNurepaxktusHblii ypox POIII.
Pentenue 3amaud Ha VYnpaxunenus B POILL.
b depeHIIMPOBaHHbBIE TUIATEXKU DNEeKTPOHHbIE YUEOHUK U 3aJJaUHUK.
(¢uHaHCOBask TPAaMOTHOCTH)
7 | [loBTOpenue, 0600IIEHNE, 18 DNEeKTPOHHBIE YIEOHHK U 33aJIaYHUK.
CUCTEMATH3alMsl 3HAHUH

PABOYASA ITPOTPAMMA YUYEBHOI'O KYPCA
«'EOMETPUS». 7 - 9 KIACCbBI

HEJIN U3YUYEHUSA YYEBHOI'O KYPCA «I'EOMETPUS»

[TpropuTEeTHBIMH LIETSIMU O0yUEHUSI TeOMETPUU B 7 - 9 Kilaccax sSIBISIOTCA:

dbopmMHpoBaHUE YMEHHS TPOBOJIUTH JOKa3aTeIbHbIE PACCYKICHUS, CTPOUTH JIOTHUECKUE YMO3AKIIIOUCHHUS,
JI0Ka3bIBaTh UCTUHHBIE YTBEPKACHUS, CTPOUTH KOHTPIPUMEPHI K JIOKHBIM YTBEPHKACHUSIM, IPOBOIUTH
paccyXIeHUs «OT MPOTUBHOIO», OTIMYATh CBOMCTBA OT MPU3HAKOB, (hopMyIHpoBaTh 0OpaTHbIE
YTBEPKACHHUS.

pa3BUTHE YMEHUI U HaBBIKOB, 00E€CIIEUNBAIOIIMX IPUMEHEHHUE MOJTyYCHHBIX 3HAHUM MPU PELICHUN KaK
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEYAIOLINXCS B PEATbHOMN KU3HH.

MECTO YYEBHOI'O KYPCA
«'EOMETPHS» B YYEBHOM IIJIAHE



Cornacno yueOHOMY TUIaHy B 7 - 9 kinaccax uzydaercs yueOHblit kype «I'eomeTpusi», KOTOPBINA BKIIOYAET
CJIEAYIOIIME OCHOBHBIE pa3zielibl cofepxkanus: «I'eomerpuueckue GUrypsl 1 UX CBONCTBAY,

«3MepeHne reOMETPUYECKUX BEJIMUUHY, a TAKKE «JleKapTOBbl KOOPAMHATBI HA IIJIOCKOCTHY, «BEKTOpHI»,
«/IBmxenus muockoctu» U «IIpeodpazoBanust mox1o0us».
Y4eOHbIH M1aH Ha U3yYeHHE TeOMETpUHU B 7 - 9 Kitaccax OTBOAUT 2 y4eOHBIX YaCOB B HEJICNIO B TCUCHUE
Ka)J10r0 roja 00y4eHus1, BCero 3a Tpu roja ooydyeHus - 204 yueOHbIX 4acoB.

COJAEPKAHUE YYEBHOI'O KYPCA
«"EOMETPUS» C YYHETOM BOCIIMTATEJIBHOI'O IIOTEHIIUAJIA YPOKOB.

IIOHATHUA I'COMCTPUH.

Yron. Bunel yrinos. Beprukaibabie 1
CMEKHbIE yIIibl. buccekrpuca yria.
JlomaHasi, MHOTOYTOJIbHUK.
[TapannenbHOCTh U NEPHEHAUKYISIPHOCTD
MPSIMBbIX.

HanmenoBanue IIpeameTHOE coneprxanue dopma peasnzanuu

paszena BOCIIMTATEIbHOTO NOTEHIIMAJIA
7 KIIACC

Hauanbnbie Touka, npsmasi, OTpe30K, Jy4. Pa3BuTue no3HaBarenbHBIX

MHTEPECOB B Pa3HBIX MPEIMETHbBIX
00JacTIx ¢ y4eToM
VH/IMBUAYaJIbHBIX CIIOCOOHOCTEH,
JOCTHKEHU M

TPEYrOJIbHUKA.

Cummerpus Cummerpuunsie ¢purypsl. OCHOBHBIE CBOWCTBa | JleMOHCTpaIysi HABBIKOB
oceBoil cummeTpui. [Ipumepsl cumMmmeTpuu B HaAOII0ICHUS, HAKOTIJICHHS
OKPY’KaIOIlleM MUDE. (hakTOB, OCMBICTICHHS OTIBITA B
€CTECTBEHHOHAY4YHOU U
TyMaHUTapHOU 00J1acTAX
NIO3HaHMS, IEPBOHAYAJILHBIE
HAaBBIKM MCCIIEI0BATEIbCKON
JEeATEIbHOCTH
I'eomerpuueckue OcHOBHBIE IOCTPOEHUS C IOMOIIBIO IUPKYJIA U | Pa3BUTHE TMYHBIX HABBIKOB
IIOCTPOEHUS JIMHEUKHU: UCITIOJIb30BAHUS PA3IMYHBIX
ITocTpoenne yria, paBHOTO TaHHOMY, CPENCTB MMO3HAHUS, HAKOIUICHUS
MOCTPOEHHE OMCCEKTPUCHI YTIIa, TOCTPOCHUE 3HaHUI 0 MHpe (S3bIKOBas,
NEPNEHANKYIIAPAX IPSIMBIX, IOCTPOCHUE YUTATENbCKas KyJIbTYpa,
CEepEeIMHBI OTPE3KA JeATEIbHOCTD B
nH(}OPMaLIMOHHOU, ITUPPOBOI
cpene).
TpeyronabHUK. BricoTa, Mmennana, Ouccektpuca, ux cBocTBa. | JleMOHCTpaIus HaBBIKOB
PaBHOOeApeHHBII U PAaBHOCTOPOHHUI HaOJI0ACHNUS, HAKOTUICHUS
TpEeyroJibHUKH. HepaBeHCTBO TpeyroyibHUKA. (hakTOB, OCMBICIIEHUS OTIbITA B
CBoiicTBa U MPU3HAKU PAaBHOOEIPEHHOTO €CTECTBEHHOHAY4YHOU U
TpeyroyibHUKa. [[pu3Haku paBeHCTBa TyMaHUTapHON 001acTIx
TPEYroJILHUKOB. IIpsiMOyroyibHbIN MO3HaHMSI, IEPBOHAYAIbHBIE
TpeyrojdbHUK. CBOMCTBO MEAUAHBI HaBBIKH MCCJIEI0OBATEIBCKOM
IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, IPOBEACHHON | ACATEIBHOCTH
K runotenyse. [Ipusnaku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB.
IIpsIMOYTOJIBHBIN TPEYTOJIBHUK C yriioM B 30°.
[TapannensHbie CBoiicTBa M MPU3HAKK MapaUIeIbHBIX NPAMBIX. | Pa3BUTHE MO3HABATENIbHBIX
psIMbIE CyMMa yriioB TpeyroyibHUKa. BHElIHNE yriibl WHTEPECOB B PA3HBIX MPEAMETHBIX

00J1aCTAX € y4eTOM
WHMBUAYaTbHBIX CIIOCOOHOCTEH,
JOCTHKCHUM

HepaBencTBa B

HepaBeHCcTBO TpeyrojbHUKA,

JleMoHCTpaiusi HaBbIKOB




reoMeTpUuH HEPaBEHCTBO O JIJIMHE JIOMAaHOM, HaOJI0ACHNUS, HAKOTUICHHS
Teopema o OoJIbIEM yTiie U OOoJIbIIIeH (haKTOB, OCMBICIICHHS OTIBITA B
CTOPOHE TPEYTroOJbHHUKA. €CTECTBEHHOHAYYHOU U
IlepneHaukyisip U HaKJIOHHAas. TyMaHUTapHOW 00J1aCTsIX
[I03HAHUs, IEpBOHAYAIbHbBIC
HaBBIKU MCCIIEA0BATEIbCKOM
JIESITEIbHOCTH
OKpy>KHOCTb OKpy’KHOCTb U KpYT, XOpJia U JUaMeTp, UX Pa3BuTHe no3HaBaTeNbHBIX
cBoiicTBa. BzaumHoe pacnonoxenue MHTEPECOB B PA3HBIX MIPEIMETHBIX
OKpYXHOCTH U npsiMoil. KacarenbHas u 00JacTIX C y4eTOM
CeKyIlas K OKpyKHOCTU. OKpY>KHOCTb, WHAWBUIYAIBHBIX CIIOCOOHOCTEH,
BIIMCaHHAas B yroj. BnimcanHas u onvcanHas JOCTHKEHUI
OKPYXKHOCTH TPEYroJIbHUKA.
8 KUIACC
Yetbipéxyronpuuku. | [lapamienorpamm, ero npusHaku U CBOWCTBA. JleMOHCTpalus HaBBIKOB
YacTtHble ciyyau napauieaorpaMMoB HaOJII0/IeHUS], HAKOIIJICHUSI
(IpsAAMOYTOJILHUK, POMO, KBaJIpaT), UX (haKTOB, OCMBICJICHHS OTIBITA B
NpU3HAKK U cBOMCTBA. Tpanenus, paBHOOOKasi | €CTECTBEHHOHAYYHOU U
Tpamneuus, e€ CBOWCTBA U MPU3HAKHU. TyMaHUTapHOHN 00IacTIx
[IpsimoyrosbHas Tpanenus. MeTon yABOEHMsI | IO3HAHMS, IEPBOHAYAJIbHbBIE
Meauanbl. LleHTpanpHas cUMMETpHS. HaBBIKU HCCIIE0BATEIbCKOM
JIESITEIbHOCTH
[Tponopuuonansueie | Teopema Paineca u Teopema o JleMOHCTpalus HaBBIKOB
OTPE3KU IPONOPLUOHAIIBHBIX OTPE3KAX. HaOJII0/IeHUS], HAKOIIJICHUSI
Cpennuie TMHUM TPEYTOJIbHUKA U TPATICIIHH. (hakTOB, OCMBICIICHUS OTIBITA B
LenTp Macc TpeyroyibHUKA. €CTECTBEHHOHAYYHOU U
TYMaHUTapHOMN 00IacTIx
MO3HaHUs, IEpBOHAYAIbHbIE
HaBBIKU MCCIIEA0BATENbCKOM
JIeSITEIbHOCTH
[TonoGHBIE [Tono6ue TpeyroabHUKOB, KO3PPHUIIUEHT Pa3ButHe no3HaBaTeNnbHBIX
TPEYrOJIbHUKU nono6ust. [IpusHaku nogoOust TPEYrONIbHUKOB. | HHTEPECOB B Pa3HBIX MPEIMETHBIX
[TpumeHeHne MoJ00Ms IPU pEeLICHUN 00J1aCTAX € y4eTOM
MPAKTUYECKHX 3ajau. WHJUBUAYAIBHBIX CIIOCOOHOCTEH,
JOCTHKEHUM
[Tnomane CaoiicTBa muioniajieit reomerpudeckux ¢uryp. | PazButue JTMYHBIX HABBIKOB
YETHIPEXYroJIbHUKOB | DOopMyIibl 1715 TIJI0IIAU TPEYTrOJbHUKA, UCTIONb30BaHUS PA3IUYHBIX

napajuiesiorpaMma, pomoa 1 Tpareunuu.
OTHoienue niomiaaei mofo0HsIX Guryp.
Brrunciienre miomanei TpeyroibHUKOB U
MHOT'OYTOJIbHUKOB Ha KJIeT4aToi Oymare.

CpEe/ICTB NIO3HAHWS, HAKOTUICHHS
3HaHUI 0 MHpe (S3bIKOBas,
YUTATENbCKAsl KYJIbTYpa,
JIeSITebHOCTD B
nHpOpMaIMOHHOU, TP POBOI
cpene).

Teopema ITudaropa

Teopema [Tudaropa. [lpumenenue TeopemMbl

[Mudaropa npu perieHun NpaKTHUECKUX 3ajay.

Pa3BuTtHe MUYHBIX HABBIKOB
WCIIOJIb30BaHUS PA3TUYHBIX
CpCACTB IMO3HAHHWA, HAKOIIJIICHH A
3HAHUN O MHUpE (SI3BIKOBAS,
YUATaTENbCKas KyIbTypa,
NeSITeNLHOCTD B
nH(pOpMaITMOHHOM, IMPPOBOH
cpezne).

Tpuronomerpus B
MIPSAMOYTOJIBHOM
TPEYroJbHUKE

CuHyc, KOCHHYC, TAHT€HC OCTPOIO yrIia
IPSIMOYTOJIBHOTO TpeyroyibHUKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOKAECTBO.

Pa3BuTne mozHaBaTeIbHBIX
MHTEPECOB B Pa3HBIX NIPEIMETHBIX
00JIaCTAX C YUETOM




Tpuronomerpuyeckue ¢pyHkuuu yrios B 30°,
45° n 60°.

WHJIBUAYAIBHBIX CIIOCOOHOCTEH,
NOCTH)KECHUU

OKpyXHOCTB BnucanHsble U IEHTpalbHBIE YTIIbI, YTOJI MEXAY | JleMOHCTpanus HaBbIKOB
KacaTeJIbHON M XOPAOH. YTIIbI MeXAY XOpAaMHU | HaOJIOICHUS, HAKOTIJICHUS
U CEeKylIIMMU. BrincanHble U ONMCaHHBIE (hakTOB, OCMBICIICHUS OTIBITA B
4eThIPEXYroJbHUKH. B3auMHOE paciioyiokeHne | €CTECTBEHHOHAYYHOU U
JIBYX OKpykHOCTel. Kacanue okpy>kHOCTEH. TyMaHUTapHOU 00J1acTsIX
OO6mue KacaTeabHbIE K IBYM OKPYKHOCTSIM. MO3HAHMUSI, IEPBOHAYAIbHBIC
HAaBBIKH HCCIIEOBATEIbCKOMN
JEATEIbHOCTH
9 KJIACC
Tpuronomerpus Cunyc, kocunyc, Tauresc yrios ot 0 1o 180°. | JleMoHcTpals HaBBIKOB
OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO. HAOJI0/ICHUS, HAKOTIJICHUS
DopMyJIbl IPUBEACHHUS. (akTOB, OCMBICTICHHS OTIBITA B
Pewmenune TpeyronbHukoB. Teopema KOCHHYCOB | €CTECTBEHHOHAYYHOU U
U TEOpEMa CUHYCOB. Perienne npakTH4ecKux TyMaHUTapHOH 00sacTax
3a/1a4y C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB | IIO3HAHUs, IEPBOHAYAIIbHbBIE
U TEOPEMBI CUHYCOB. HaBBIKU MCCIIEA0BATEIbCKOM
JeATEIbHOCTH
[Ipeo6pazoBanue [IpeobpazoBanue nomobus. [logodbue JleMoHCTpa1usi HAaBBIKOB
noxoous. COOTBETCTBEHHBIX 3JIEMEHTOB. HaAOII0/ICHUS, HAKOTIJICHHS
MeTtpuueckue Teopema o Ipou3BeIEHUN OTPEIKOB XOP/I, (hakTOB, OCMBICTICHHS OTIBITA B
COOTHOIIEHUS B TEOPEMBI O IPOU3BEACHUHN OTPE3KOB CEKYIIHNX, | €CTECTBEHHOHAYYHOU U
OKPY>KHOCTH TeopeMa O KBaJipaTe KacaTeJIbHOM. FyMaHUTapHOH 001acTax
MO3HAHUs, IEPBOHAYAIIbHbBIE
HAaBBIKH HCCIIEOBATEIIbCKON
JESTEIBHOCTH
Bexkrtopsl Bexkrop, mrHa (MOyJb) BEKTOPA, Pa3BuTHe no3HaBaTenbHBIX
COHANpPABJICHHbIE BEKTOPHI, IPOTUBOMOJIOAKHO | HHTEPECOB B pa3HBIX MPEAMETHBIX
HaIpPaBJIEHHbIE BEKTOPbI, KOJJTMHEAPHOCTh 00JacTIx ¢ y4eToM
BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALUU HAJl | MHIUBHIYaJIbHBIX CIOCOOHOCTEH,
BeKTOpaMHu. Pa3znokeHne BeKTopa 1o JByM JOCTUKEHU I
HEKOJUITMHEapHbIM BekTopaM. KoopinHaThI
BekTOopa. CKalsipHOE MPOU3BEAECHNUE BEKTOPOB,
MIPUMEHEHHUE JUIsl HaXO0XACHUS JJIVH U YIJIOB.
JlexapTOBbI JlexapToBbI KOOPIMHATHI HA TUIOCKOCTH. Pa3BuTHe TUYHBIX HABBHIKOB
KOOPJMHATHI Ha YpaBHEeHHUs NPSIMON U OKPY>KHOCTH B UCIIOJIb30BaHHUS PA3IMYHBIX
IJIOCKOCTH KOOpJMHATaXx, MepeceueHne OKpYKHOCTEH 1 CPEJCTB MO3HAHMSI, HAKOIUICHUS
npsiMbIX. MeToa KOOpAUHAT U €T0 3HAHUN O MHUpE (SI3BIKOBAS,
MIPUMEHEHUE. YUTaTeIbCKas KyIbTypa,
JESTENBHOCTD B
nH(pOpMaIMOHHOU, ITUPPOBOI
cpene).
[TpaBuiibHBIE [IpaBuibHBIE MHOTOYTOJIBHUKH. J[JTMHA Pa3BuTune no3HaBatenbHBIX
MHOT'OYTOJIbHUKH. OKpY>KHOCTH. ['pagycHas u paguaHHas Mepa HWHTEPECOB B Pa3HbIX MPEIMETHBIX
Jnuna yria, BBIYMCIEHUE JUTMH YT OKPY>KHOCTEH. 00JacTIX C y4eTOM

OKPY>KHOCTH U
iouiaib Kpyra.

IInomans Kpyra, CEKTOpa, CCrMCHTA.

WHIMBUAYAIBHBIX CITIOCOOHOCTEH,
IOCTH)KEHUN

Beruucnenue

Iomanei

JBuxeHus JIBM>KEHUA IIIOCKOCTH U BHYTPEHHHE JleMOHCTpanus HaBbIKOB
TIJIOCKOCTH cuMMeTpun puryp (JIeMeHTapHbIC Ha0JII0/IeHN s, HAKOTIJICHUS

npencrasieHus). [lapamiensHelii nepeHoc.
IToBOpOT.

(I)aKTOB, OCMBICJICHUSA OIIbITa B
€CTECTBEHHOHAYYHOU U




TYMaHHUTapHOH 061acTax
TO3HAHWS, IEPBOHAYATHHBIC
HaBBIKM HCCJIEIOBATEIbCKOM
JIEeITEIbHOCTH

INTIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHHUA YYEBHOI'O KYPCA
«CEOMETPUSA»

OcBoenue yuebHoro npeamMera «I'eoMeTpus» Ha ypoBHE OCHOBHOT'O 0011ero o0pa3zoBaHus o0ecreynBaeT
JOCTH)KEHHUE CIIEIYIOLNX IPEIMETHBIX 00pa30BaTelbHbIX PE3yJIbTaTOB!
7 KUIIACC
Pacrnio3HaBaTh U3y4eHHBIE T€OMETPUUYECKIE (PUTYPBI, ONIPEIEATh UX B3aUMHOE PacIloyIOKEeHUE, N300pakaTh
reoMeTpUYECKUe (PUTypHI; BBITOJIHATH YEPTEKHU MO YCIOBUIO 3a7auul. VI3MepsTh TMHEHHBIC U YTIOBbIC
BeIMYMHBL. Pemars 3a1a4u Ha BBIYUCICHUE [UIMH OTPE3KOB U BEJIMYHH YIJIOB.
Jenatb rpy0Oyro OIICHKY JIMHEHHBIX U YTIIOBBIX BEJIMUYUH MIPEIMETOB B PEAIbHOM KHU3HH, Pa3MEPOB
IPUPOAHBIX 00BEKTOB. Pa3inyare pa3Mepsl 3TUX 00BEKTOB MO MOPSAKY BEJINYUHBI.
Ctpoutp 4epTeKHu K FT€OMETPUUECKHUM 3a/ladam.
[Tosp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTOJIBHUKOB, HCIIOJIB30BATh IIPU3HAKU U CBOWCTBA
PaBHOOEIPEHHBIX TPEYTOJIBHUKOB TIPU PEIICHUH 3a/1a4.
[TpoBOAUTH JTOTMYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.
[Tonp30BaTbCs NpU3HAKAMK PABEHCTBA MPAMOYTOJIBHBIX TPEYTrOJIBHUKOB, CBOMCTBOM MEUAHBI,
IIPOBEAEHHON K TMIIOTEHY3€ NPSAMOYIOJIbHOIO TPEYTOJIbHUKA, B PELICHUY T€OMETPUYECKUX 3a]1a4.
OnpenensTh NapajieIbHOCTh NMPSAMBIX C IIOMOILBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEKYILasl.
OnpenensaTs NapajiesIbHOCTb NPSAMBIX C IIOMOILBIO PAaBEHCTBA PACCTOSHUNA OT TOYEK OAHOM IPSMOH 10
TOYEK APYIrOW MPSMOM.
Pemate 3agaun Ha KieT4aToil Oymare.
[IpoBOAUTH BRIYMCIIEHUS M HAXOJUTh YUCIIOBbIE U OYKBEHHBIE 3HAUEHUS YIJIOB B FTEOMETPUUYECKUX 3a/1a4ax ¢
UCIIO0JIb30BAaHUEM CYMMBI YTJIOB TPEYTOJbHUKOB U MHOT'OYTI'OJIbHUKOB, CBOMCTB YIJI0B, 00Opa30BaHHbIX IIPU
IIEPECEUCHNHU JIBYX NapaJUICNIbHBIX IPSIMBIX CEKyLIEH. Pemars npakTH4ecKue 3a/1a4yu Ha HaX O’KJICHUE YTJIOB.
Brnaners noHsATHEM T€OMETPUUYECKOTO MECTA TOUEK. Y METh ONpPENEsITh OUCCEKTPUCY YIIIa U CepeIMHHBIN
NEPHEHAUKYIIAP K OTPE3KY KaK FEOMETPUYECKHE MECTA TOYEK.
DopMynMpOBaTh ONIPEAEIICHNs OKPYKHOCTH U Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH, I10JIb30BAThCS UX
CBOMCTBaMH. YMETh NMPUMEHSATH 3TH CBOMCTBA MIPH PEIICHUU 3a/1a4.
Bitamers moHATHEM ONMCAaHHOMN OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAXOIUTh €€ LIEHTP.
[Tonb3oBarbest pakTamMu 0 TOM, UTO OUCCEKTPUCHI YIIIOB TPEYTOJIbHUKA IEPECEKAIOTCs B OJTHOM TOUKE, U O
TOM, U4TO CEPEIUHHBIE NIEPIICHAUKYIIAPEI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOM TOUKE.
Bitamers nmonsiTeM KacaTelbHON K OKPY>KHOCTH, ITOJIB30BaThCA TEOPEMON O MEPIEHANKYIIPHOCTH
KacaTelIbHOU U pajinyca, IIPOBEAEHHOIO K TOYKE KacaHusl.
[Tonp30BaThCs MPOCTENIIMMU T€OMETPUYECKNMH HEPABEHCTBAMU, TIOHUMATh UX MPAKTUYECKUI CMBICIL.
IIpoBOIUTE OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS € IOMOLLBIO LIUPKYJIS U TUHEHKH.
8 KIIACC
Pacnio3naBaTh OCHOBHBIE BUIbI YETHIPEX YTOJIBHUKOB, UX JIEMEHTBI, ITOJIb30BATLCS UX CBOMCTBAMU IIPU
pEeLIeHUN TEOMETPUYECKUX 3a]1a4.
[IpumMeHsTH CBOIMCTBA TOUKH MEepeceYeHrs: MeIaH TPEYTroIbHUKA (IIEHTPa Macc) B peIlIeHUH 3a/1ay.
Biramers nmonsiTHEM CpeAHEN JIMHUM TPEYTOJIbHUKA U TPaNelu, IPUMEHATh X CBOWCTBA IPU PEILICHUHN
reomerpuueckux 3aaad. Ilonb3oBarecsa Teopemont Paseca U TEOPEMO O IPONOPLUUOHAIBHBIX OTPE3Kax,
MIPUMEHSATH UX JJI PEUICHUS TPAKTUYECKHUX 3a]1a4.
[TpumMeHsATH pU3HAKH 110100MS TPEYTOIBHUKOB B PEIIEHUN TEOMETPUUECKUX 3a/1aU.
[Tonb3oBatbes Teopemoii [Iudaropa nmns penieHuss reoMeTpUUECKUX U MpaKTHYecKuX 3aaa4d. CTpouTh
MaTEMaTUYECKYI0 MOJENb B IPAKTUYECKUX 3a/1a4aX, CAaMOCTOSATEIbHO JI€IaTh YEPTEK U HAXOUTh
COOTBETCTBYIOIIUE JIJTUHBI.
Buiiagers noHATHAMY CHHYCa, KOCUHYCA U TAHT€HCA OCTPOrO yIJIa IPSMOYTOJIBHOT'O TPEYTrOJIbHUKA.
[Tosp30BaThCA ’TUMH MOHATHAMU JUIS PELICHMS IPAKTUYECKUX 3a]1a4.
Boraucnars (pa3nuyHbIME CIIOCOOaMH) MJIOIIAb TPEYTONbHUKA U TUIOIIAAN MHOTOYTOJIBHBIX (QUTYD
(moJsB3ysCh, I7le HEOOXOAUMO, KAJIbKYJIATOPOM). [IpMMEHATh NMoTydYeHHbIE YMEHHSI B TPAKTUYECKHX 3a/1a4ax.



Bragets NOHATUSAMU BOMCAHHOTO U LIEHTPAJIIBHOI'O YIUIA, UCIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yIVIax, yriax
MEXIYy XOpJaMH (CEeKYIIMMHU) U yTiie MeXy KacaTeJIbHON M XOPA0H IIPH PEeLIEeHUH T€OMETPUUYECKUX 3ajiad.
Bitamers moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IPUMEHATh CBOMCTBA ONIMCAHHOI'O YETHIPEX YT OJIbHUKA
IIPY PEIICHUN 3a7ad.

[IpuMeHATH NOydYEeHHBIE 3HaHUS HA IIPAKTUKE — CTPOUTHh MAaTEMaTU4YECKUE MOJIEIH IS 3a1a4 peaibHON
KHU3HHU U IPOBOJUTH COOTBETCTBYIOLUE BHIYNCIIEHUS C IPUMEHEHUEM IIOJJOOMS ¥ TPUTOHOMETPUH
(TOJIB3YSCh, T1Ie HEOOXOUMO, KAIBKYIIATOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUUECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOJUTh C MX IIOMOUIBIO Pa3IMYHbIE 3JIEMEHTHI
IPSMOYTOJIBHOTO TPEYTOJIbHUKA («pPELIeHNE MPSMOYTOJIbHBIX TPEYTOJIbHUKOBY). HaxoauTh (¢ moMoIsko
KaJIbKYJISTOPA) JUTMHBI U YTJIBI [T HETAOJINYHBIX 3HAYECHUH.

[Tonwp3oBatbest GopMynaMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUYECKHUM TOXKIECTBOM JIJIsl HAX0XKICHUS
COOTHOILIEHUI MEXKIy TPUTOHOMETPUUECKUMHU BEIMUMHAMU.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUIsl HAXOKJCHMSI Pa3JIMYHbIX 2JIEMEHTOB TPEYrOJIbHUKA
(«peleHue TpeyroJbHUKOBY), IPUMEHSTh UX IIPU PELIEHUH FEOMETPUUECKUX 3aau.

Brianers nonsitusMu npeodpazoBaHusl 000U, COOTBETCTBEHHBIX 3JIEMEHTOB OJOOHBIX (Uryp.
[Tonb30Batbest cBOMCTBAMU OO0 IPOU3BOIBHBIX (PUTYp, YMETh BBIUUCIISTH JIMHBI M Ha- XOUTh YIJIbl Y
no00HbIX (uryp. IlpumensTs cBoiicTBa M0A00MS B IPAKTUYECKUX 3a/la4ax. Y METh IPUBOAUTH IPUMEPHI
NOJOOHBIX (PUTYP B OKpPYIKAIOIIEM MHpE.

ITosb30BaTbCs TEOpEMaMH O IPOU3BEIEHUN OTPE3KOB XOPJ, O IPOU3BEACHUH OTPE3KOB CEKYLIMX, O
KBaJpaTe KacaTeJIbHOM.

[Tonp30BaTbest BEKTOpaMU, IOHUMATh UX T€OMETPUUYECKUI U (PU3NYECKUN CMBICI, IPUMEHATh X B pEIICHUH
TeOMETPUYECKUX U QU3NIECKUX 3a1ad. [[puMEeHSITh CKalIIpHOE MPOU3BEIEHNE BEKTOPOB JIUIsI HAX 0K ICHHS
JUIMH U YTJIOB.

[Tonp30BaTbCst METOIOM KOOPJAMHAT Ha IUIOCKOCTH, IPUMEHSATH €r0 B PEIICHUH T'€OMETPUYECKUX U
IIPAKTUYECKUX 3aad.

Bnagets noHATUSAMU PaBUILHOTO MHOTOYTOJIbHUKA, JJIMHBI OKPYXHOCTH, IJIMHBI JYT'H OKPY>KHOCTH U
paZiiaHHOI MepBI yriia, yMETh BBIYMCIIATH IUIOLIAAb Kpyra U €ro yacTeil. [[puMeHsTh nosmy4eHHbIe yMEHUS B
IIPaKTUYECKHX 3aJ1a4yax.

Haxoaute ocu (MM HEHTPBl) CUMMETPUH (PUTYDP, TIPUMEHSTH JBM)KEHUS IJIOCKOCTH B IPOCTEHININX CITydasix.
[IpuMeHATH MOydYEeHHBIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATUYECKNE MOJAEIIN JUIs 3a]1a4 peaibHON
KHU3HU U IPOBOJUTH COOTBETCTBYIOIUE BHIYUCICHHUS C IPUMEHEHUEM 000U U TPUTOHOMETPUUYECKUX
GyHKIMH (1T0JIB3YACh, T HEOOXOAUMO, KAIbKYISITOPOM).

TeMaTnuyeckoe IVIAHMPOBAHUE € YKA3aHHEM KOJIMYECTBA aKAAeMHYECKHUX YaCOB, OTBOAUMBIX HA
0CBOEHHE KaK/10H TeMbl, H BO3MOKHOCTh MCI0JIL30BaHus mo 31oii Teme DOP u LIOP, koTopsie
SIBJISAIOTCH Y4eOHO-MeTOAMYeCKUMH MaTepuajiaMu.

7 kaacce (68 )

Ne | Paznen KonngectBo DJEeKTpOHHBIE yueOHO-METOJUUECKUE
n/n 4acoB, OTBOJMMBIX | MaTEpHabI
Ha OCBOCHHE
paszaena
1 | IIpocreiine reoMmeTpruuecKue 14 WHuTepakTuBHbli ypok POIII.
¢burypsl 1 UX CBOMCTBA. VYnpaxnenus B POILI.
N3mepenne reoMeTpuuecKux DJEeKTpOHHBIE YUeOHUK U 3a/I1a4HHUK.
BEJIMYUH.
2 | TpeyronbHUKU 22 WnuTtepakTuBHbli ypok POIII.
VYnpaxnenus B POILI.
DJEeKTPOHHBIE YUEeOHUK U 33/IaYHHUK.
3 | [TapamnensHbIe psSIMBIE, CyMMa 14 HutepaktuBHbIii ypok POIII.
YIJIOB TPEYroJIbHUKA VYupaxuenus B POIIL.
DJeKTpOHHBIE YUEOHUK U 33/1a4HHUK.
4 | OKpy>KHOCTb U KPYT. 14 WurtepaktuBHbIii ypok POIII.




I'eomeTprueckue nocTpoeHUs

VYnupaxuenus B POIIL.
OJeKTpOHHBIE YUEOHUK U 33/1a4HHUK.

5 | [ToBrOpenue, 0600IIEHNE 3HAHUI 4 DJIeKTPOHHBIE YYCOHUK 1 3a/IaYHUK.
8 kiacc (68 4)
Ne | Paznen KonnuectBo DIIEeKTPOHHBIE Y4EOHO-METOINYECKIE
/o 4acoB, OTBOAMMBIX | MaTepHabl
Ha OCBOCHHE
paznena
1 | YeTbIpexyroiabHUKH 12 HutepaktuBHbIi ypok POIII.
VYupaxuenus B POIIL.
DNEKTPOHHBIE YUeOHUK U 3aJJaUHUK.
2 | Teopema Daieca u Teopema o 15 NurepaktuBHbiil ypok POIIL.
MPONOPIIMOHATBHBIX OTPE3KaXx, VYnpaxuenus B POII.
0JOOHBIE TPEYTOJILHUKU DJIeKTPOHHBIE yU4eOHUK U 33/IaYHHK.
3 | [Inmomane. Haxoxnenue rwiomanein 14 NurepaktuBHbIii ypok POIII.
TPEYTrOJIbHUKOB U MHOTOYT'OJIbHBIX VYupaxuenus B POILL.
dburyp. [Tnomanu nonobHbIX Guryp DNEeKTPOHHBIE YUeOHUK U 33JJaUHUK.
4 Teopema [Tudaropa u Havana 10 NurepaktuBHsbIii ypok POIII.
TPUTOHOMETPUU VYupaxunenus B POILL.
DJEeKTPOHHBIE YU4eOHUK U 33/IaYHHK.
) YT1iBl B OKpYKHOCTU. Bricanuele 13 WNuTtepakTuBHblii ypok POILI.
U OIMHUCAHHBIC YETHIPEXYTOJbHUKH. VYnpaxsenus B PO
KacarenbHble K OKpYKHOCTH. DJNEeKTPOHHBIE yUeOHUK U 33/IaYHHK.
Kacanue okpyxHocCTei
6 | [loBTOpenue, 0600IIeHNE 3HAHUIA 4 DJEeKTPOHHBIE YU4eOHUK U 33/IaYHHK.
9 kaacc (68 u)
Ne | Paznmen KomngectBo DNeKTPOHHbIE yUeOHO-METOINYECKUE
n/n 4acoB, OTBOAMMBIX | MaTepUabl
Ha OCBOCHHE
pazzena
1 Tpuronomerpus. Teopemsl 16 WNurepaxkTuBHbiii ypox POIII.
KOCHUHYCOB U CHHYCOB. Pemienue VYnpaxunenus B POILL.
TPEYTOJILHUKOB DNEKTPOHHbIE YUEOHUK U 33JJaUHUK.
2 [TpeoGpaszoBanue moao0usl. 10 WuTepaxkTuBHbiil ypok POIII.
Metpuueckue COOTHOILIEHHUS B VYupaxuenus B POILL.
OKPYKHOCTH DJeKTpOHHBIE YUeOHUK U 33/IaYHHUK.
3 BekTops! 12 WNurepaxktuBHbiii ypok POIIL.
Ynpaxuenus B POIIIL.
ONEeKTPOHHbIE YUeOHUK U 3aJJaUHUK.
4 JlexapToBbI KOOpAMHATEI HA 9 WHuTepakTuBHbli ypok POIII.
IIJIOCKOCTHU VYnpaxnenus B POILL.
DJEeKTPOHHBIE Y4EOHUK U 3a/IaYHHUK.
5 IIpaBunbHBIE MHOTOYTOJIBHUKH. 8 WHuTepakTuBHbli ypok POIII.
JlinHa OKpY>KHOCTH M ILIOIIA/Ib VYnpaxnenus B POILI.
Kpyra. Beluncinenue miomanei DJeKTpOHHBIE YUeOHUK U 33/IaYHHUK.
6 JIBM>KEHUS TUIOCKOCTH 6 WurtepaktuBHbIii ypox POIII.
Ynpaxuenus B POIIIL.
DNEKTPOHHBIE YUEOHHK U 3aJaUHUK.
7 [ToBTOpenue, o6o0IIEeHNE, 7 DJEeKTpOHHBIE yUeOHUK U 3a/1aYHHUK.

cucreMarui3anuia 3HaHHﬁ
000011IeHNEe, CHCTEMATH3AIUS
3HAHWI




PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» 7-9 KJIACCBI

HEJIM U3YUYEHUSA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHKA».

[IpuopuTeTHBRIMU LIEIIMHU 00yUCHHSI BEPOATHOCTH M CTATUCTUKE B 7 - 9 Ki1accax sBISIOTCS:
(dopmMHpoBaHUE HABBIKOB pabOTHI ¢ MHPOPMALIMEH: YUTCHHE U MHTEPIIpETaIsl HH(OPMAIIHH,
Ipe/ICTaBICHHON B TabNMIaX, HAa AMarpaMMmax " rpadukax, a Takke cOop, IPEICTaBICHUE U aHAIN3
JAHHBIX C UCIIOJIB30BAHUEM CTATHCTUYECKUX XapaKTEPUCTUK CPEAHUX U PACCCHBAHUS;

(dopMupoBaHNE YMEHUS CUNTHIBATh U HHTEPIIPETUPOBATH IaHHbIE, BBABUTATh, apTYMEHTHPOBATH U
KPUTHUKOBATh MPOCTEHIIINE THIIOTE3bI, PA3MBILUIATH HAJ (AKTOPAMH, BHI3BIBAIOIIUMH U3MEHYHBOCTD, U
OLICHMBATh UX BIMSHUE HA PACCMATPHUBACMbIC BEIMYUHBI U ITPOIIECCHI;

3HAKOMCTBO C ITPOCTEHITMMH METOAAMHU BBIYMCICHHS BEPOATHOCTEH B CITydalfHBIX SKCIIEPUMEHTAX C
PaBHOBO3MOXXHBIMHU 3JIEMEHTAPHBIMU MCXO0/1aMH, BEPOSITHOCTHBIMU 3aKOHAMH, ITO3BOJISIOIIUMH CTaBHUTh U
pemaTh 60Jee CIOXKHBIC 3aa4H;

3HAKOMCTBO C MHOXKECTBAaMHU ¥ OCHOBHBIMH OIEpAIUSIMH HaJl MHOKECTBAMH.

MECTO YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTUKA» B YYEBHOM IIJIAHE

B 7 - 9 xnaccax uzydaercst Kypc «BepoSTHOCTb M CTaTHCTUKa», B KOTOPBIA BXOIAT pa3eiibl:
«[IpeacraBneHue NaHHBIX U ONKCATENbHAS CTATUCTHKAY; «BeposATHOCTBY; «DIeMEHThl KOMOMHATOPUKN;
«BBenenue B Teopuio rpadosy.

Ha u3y4yeHue naHHOro Kypca OTBOIUT | y4eOHBIH yac B HEICIIO B TCYCHUE KAXKIO0TO To1a 00yUEeHHsI, BCETO
102 yyeOHBIX Haca.

COJAEPKAHUE YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» C YYETOM BOCIIMTATEJIBHOI'O TIOTEHLIUAJIA

HaumenoBanue [TpenmerHoe conepxaHue dopma peanuzanuu
paszaena BOCIIUTATEIHHOTO TIOTEHIIAANIA
7 KJIACC

[IpencraBnenne [IpencraBieHne JaHHBIX B BUJE TAOIHII, Pa3BuTHe nmo3HaBaTeIbHBIX

JAHHBIX JrarpaMmm, rpa@ukos. MHTEPECOB B Pa3HBIX MPEIMETHBIX
3anonHeHue TabIul, YTEHUE U TOCTPOCHHE 00JacTsIX ¢ y4eToM
JarpaMm (CTOJIOUKOBBIX (CTOIOUYATHIX) U WH/IMBUYaJIbHBIX CIIOCOOHOCTEH,
KpYyTroBbIX). UTeHue rpaukoB peaabHbIX JIOCTHKEHU I

nporieccoB. V3neuenue nupopmaiiu u3
JUarpamm M Tabliull, UCOIb30BaHUE U
UHTEpHpeTalys JaHHBIX.

OnucarenbHas Cpennee apudMeTnyeckoe, MearnaHa, pa3max, JleMOHCTpaIisi HABBIKOB

CTaTUCTHKA HauOoJbIlIee U HAMMEHbIIIee 3HaUeHUsl Habopa | HaOIIOeHMs], HAKOTUICHUS (DaKTOB,
YUCIIOBBIX AaHHBIX. [I[prumepsl cyyaitHON OCMBICJICHMS ONbITa B
W3MEHUYNBOCTH. €CTECTBEHHOHAYYHOU U

T'YMaHUTApHOW 00JIaCTIX
MO3HAHMUSI, IEPBOHAYAIIbHbBIC
HaBBIKU HCCIIEIOBATEILCKON

JESTEIIBHOCTH
BepositHOCTB M CrnyuyaliHbli SKCIIEPUMEHT (OIIBIT) U cilydaiiHoe | OpHeHTUPOBaHUE B ACSATEILHOCTU
4acToTa coOBITHE. Ha CHCTEMY HaY4YHBIX
CJIy4aitHOro BeposiTHOCTB M yacTtoTra. Posib MalOBEPOSTHBIX | MIPEACTABICHUH O

COOBITHSA Y IIPAKTUYECKU JOCTOBEPHBIX COOBITUH B 3aKOHOMEPHOCTSIX Pa3BUTHUS




npupojie U B odmiecTBe. MoHeTa U UrpalibHast
KOCTh B TEOPUHU BEPOATHOCTEM.

YeJI0BeKa, MPUPOJIBI U OOIIECTBA,
B3aMMOCBS34IX YeJIOBEKA C
IIPUPOJHOM U COLIUAIILHOM CPEOi.

Beenenue B
Teopuio rpadoB

I'pad, BepmmnHa, pedpo. CreneHb BepIIUHBL.
Yucno pébep u cymmapHasi CTETIeHb BEpIIIHH.
[IpencraBienue o cBsizHocTu rpada. Llenu u
nukibl. [Tytu B rpadax. O6xox rpada (3iinepor
nyth). [IpeacraBienue o0 OpUEHTUPOBAHHOM
rpade. Pemenne 3amau c momoristo rpados.

Pa3BuTtHe nmo3HaBaTeIbHBIX
MHTEPECOB B Pa3HBIX NPEIMETHBIX
001aCTAX C y4eTOM
WHIUBHIyJIHBIX CIIOCOOHOCTEH,
JIOCTHKCHUH.

8 KVIACC
IIpencraBnenue [IpencraBieHne JaHHBIX B BUIE TaOIUII, Pa3BuTune no3HaBarenbHbIX
JAHHBIX quarpamm, rpaukoB MHTEPECOB B PA3HBIX MPEIMETHBIX
001aCTAX € y4eTOM
WHIUBUAYAIBHBIX CIIOCOOHOCTEH,
JIOCTH>KEHU N
MHoOkecTBO MHOK€eCTBO, 3JIEMEHT MHOYKECTBA, Pa3BuTne NTMYHBIX HABBIKOB
noAMHOXKecTBO. Omnepanuu Haja MCIIOJIb30BaHUS Pa3IMYHBIX
MHO’K€CTBaMU: 00BbEAUHEHUE, TIEPECEUCHHUE, CPEACTB MO3HAHMS, HAKOIUICHUS
nonosHeHue. CBoMCTBa onepanui Haj 3HAHUU O MUPE (A3BIKOBAS,
MHOKE€CTBAMHU: IEPEMECTUTENBHOE, YUTATENIbCKas KyJIbTYypa,
COUYEeTaTeIbHOE, PaCIpEeACIUTENBHOE, JIeATEIbHOCTD B
BKIIOYeHUs. Mcnonb3oBanue rpaduueckoro nH(OPMAMOHHOH, IIHPPOBOIA
MIPEACTABJICHUS] MHOKECTB JIJIsl OIIMCAHUs cpene).
pEATBbHBIX MPOLECCOB U SIBJICHUM, IPU PELICHUHN
3a1a4
OnucarenpHas N3mepenne paccenBanus JaHHbIX. Jlucnepcus | Pa3Burtne nmo3sHaBaTenbHbIX
CTaTUCTUKA Y CTAaHJIAPTHOE OTKJIOHEHUE YUCIOBBIX WHTEPECOB B Pa3HBIX MPEAMETHBIX

HabopoB. /luarpamma paccenBaHusl.

00JacTsIX ¢ y4eToM
WHIUBUIYAIbHBIX CTIOCOOHOCTEH,
NOCTH)KEHUH

BepostHoCTh M

OneMeHTapHble COOBITHS CTy4alfHOTO ONBITA.

OpueHTUPOBaHHE B ICSITEILHOCTH

4acToTa Cnyyaiinble coObITHS. BeposaTHOCTH COOBITHH. | Ha CUCTEMY Hay4YHbIX

CIIy4aitHOro OnbITHI C paBHOBO3MOXHBIMHU AJIEMEHTAPHBIMHU | MPECTABIEHUH O

COOBITHS coobITusIMH. CydaiiHblii BEIOOp. CBS3b MEXY | 3aKOHOMEPHOCTSX Pa3BUTHSA
MaJIOBEPOSATHBIMU U IPAKTUYECKH YyeJioBeKa, IPUPOJIbl U 0OIIECTBA,
JIOCTOBEPHBIMH COOBITHUSMU B IIPUPO/IE, B3aUMOCBS351X YEIIOBEKA C
oOLIecTBe U HayKe. MIPUPOIHOM M COLMATIBHOM Cpesoi.

Brenenue B HepeBo. CBoMCTBa 1€pEBbEB: €AMHCTBEHHOCTh | Pa3BUTHE MO3HABATEIBHBIX

TeopHio rpadoB

MyTH, CYIIECTBOBAHNUE BUCAUYEH BEPITUHBI,
CBSI3b MEXKIy YHCIIOM BEPIITUH M YUCIIOM pEOEp.
[TpaBunio ymHokeHus1. Pemienue 3aqad ¢
MOMOIIBIO TpadoB.

MHTEPECOB B PA3HBIX NMPEIMETHBIX
00JacTsIX C y4eTOM
WH/IMBUYaJIbHBIX CIIOCOOHOCTEH,
JOCTH>KECHHI.

Ciyyaiinbie
COOBITHS

[TpoTuBononoxHbie coObITHs. Jlnarpamma
Oiinepa. OObennHEHNE U ITepecedeHne
coopiTuii. HecoBmectHbie coObiTrs. dopmyna
CJI0’KEHUSL BEPOSATHOCTEMN. Y CIIOBHAS
BEPOATHOCTH. [IpaBuiio yMHOKEHHS.
He3zaBucumeie coOwitusi. [IpencraBnenue
JKCIIEPUMEHTA B BUJIE AepeBa. Pemenue 3anau

OpueHTHpOBaHUE B IESITEIHLHOCTH
Ha CUCTEMY Hay4YHBIX
MpECTaBICHUN O
3aKOHOM€pHOCT}IX paBBI/ITI/ISI
YeJI0BeKa, MPUPOIBI U 00IIECTBa,
B3aHMMOCBSI3IX YEI0BEKA C
MPUPOIHON M COIMATILHON CPeoit




Ha HaX0’KJIEHUE BEPOSITHOCTEHN C TOMOLIBIO
JiepeBa CIIy4yalHOT0 SKCIIEPUMEHTa, AMarpaMm
Oiinepa.

pucnepeus. [IpuMepsl MaTeMaTHYECKOro
0KUJAHUS KaK TEOPETHYECKOTO CPETHETO
3HAYEHMS BEIUYHMHEI. MaTeMaTHuecKoe
0KUJAHUE U TUCTEPCUS CIYYAHON BETUYNHBI
«UHCIIO YCIIEXOB B CEPUU UCIIBITAHUMN
beprymm.

[TonsiTre o 3akoHe OonbIINX yrcen. M3mepenue
BEPOATHOCTEHN C MOMOIIBIO 4acToT. Posb u
3HauUEHUE 3aKOHA OONBIINX YKCEN B IPUPOIE U
o01IecTBe.

9 KVIACC
IIpencraBienue [IpencraBieHue n1aHHBIX B BUJE TaOIUII, Pa3BuTHe no3HaBaTenbHbIX
JAHHBIX Jyarpamm, rpa)ukoB, UHTEpIIPETalsl JaHHbIX. | HHTEPECOB B pa3HbIX MIPEIMETHBIX
UreHue ¥ NOCTpOeHUE TaOIHUIL, TUarpaMM, 001aCTSX € y4eTOM
rpaMKOB 10 peaJIbHbIM JaHHBIM. WH/IMBUYaJIbHBIX CIIOCOOHOCTEH,
JIOCTHKCHUI
DJIEeMEHTBI [TepectanoBku u pakropuan. Coueranus u JleMOHCTpaIusi HAaBBIKOB
KOMOWHATOPUKH yucio coueranuil. TpeyronpHuk [lackans. HaOJI0IeHNs, HAKOIUIEHUS (DAaKTOB,
Penienue 3a1a4 ¢ HCNoOJIb30BaHUEM OCMBICJICHHS OIIBITA B
KOMOMHATOPUKH. €CTECTBEHHOHAYYHO! U
ryMaHUTapHOH 061acTIx
[IO3HAHUS, IEPBOHAYAJIbHbBIE
HAaBBIKU UCCIIE0BATEIbCKON
JIESITEIIbBHOCTH
I'eomerprueckas I'eomerprueckas BeposATHOCTb. CirydaliHbIN Pa3BuTHe no3HaBaTeNnbHBIX
BEPOATHOCTb. BBIOOP TOUKH U3 (DPUTYPHI HA TUIOCKOCTH, U3 MHTEPECOB B Pa3HbIX MIPEIMETHBIX
OTpe3Ka U U3 Jyr'd OKPYKHOCTH. 001aCTAX € y4eTOM
MHIUBUAYAJIbHBIX CIIOCOOHOCTEH,
INOCTHKEHHUN.
Hcnbrranus Ucneitanue. Ycenex u Heynava. Cepust PasButre no3HaBaTebHBIX
bepnymm UCIBITaHUM 10 nepBoro ycnexa. Cepus MHTEPECOB B Pa3HbIX IPEIMETHBIX
ucnelTanuil bepuynnu. BepostHocTu coObITHI | 001ACTAX C yUETOM
B CEpUHU UcnbITaHui bepHymm. WH/IMBUYaJIbHBIX CIIOCOOHOCTEH,
JIOCTH>KEHMI.
Cnyuaitnas CrnyuaiiHas BeJIMUMHA U paclpeesieHue OpHeHTUPOBAaHKE B ACATEILHOCTU
BEJIMYMHA BEpOATHOCTEW. MaTemaTnueckoe 0KHIaHue U | Ha CUCTEMY Hay4HbIX

MPECTaBJICHUN O
3aKOHOMEPHOCTSIX Pa3BUTHS
YeNoBeKa, MPUPOJIbI U OOIIECTBA,
B3aMMOCBS351X YEJIOBEKA C
MIPUPOAHOMN U COLIMATIBHOM CPENOM

IINIAHUPYEMBIE ITPEIMETHBIE PE3YJIBTATBI OCBOEHHSA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA»

[IpenMeTHBIe pe3ysbTaThl OCBOEHUS Kypca «BepoATHOCTB U CTaTUCTHKa» B 7 - 9 Kilaccax XapakTepU3yIOTCs
CJIEIYIOIMHA YMEHUSIMHU

7 KVIIACC

Uwurars nH(poOpMaInio, MPEICTaBICHHYIO B TaOIUIIAaX, HA AUArpaMMax; PeJCTaBIATh JaHHBIC B BUC
Ta0IHI], CTPOUTH AUArpaMMbI (CTOJIOUKOBBIE (CTOJIOUATHIC) M KPYTOBBIE) 0 MacCHBaM 3HAYEHUH.
OnuceiBaTh U HUHTCPHNPCTUPOBATHL PCAJIbHBIC YUCIIOBBIC NAHHLBIC, ITPCACTABJICHHLIC B Ta6JII/II_[aX, Ha
IuarpaMmmax, rpadukax.
Hcmonb3oBarth IJId OIMUCaHUA JAHHBIX CTATUCTUYCCKUC XapAKTCPUCTUKHU: CPECAHECC apH(bMeTqucxoe,
MenuaHa, HanOoJIbIliee M HANMEHbIIEe 3HAYCHHUS, pa3Max.




WmeTsb npeacTaBieHue o CrydaifHOW U3MEHUYMBOCTH Ha MIPUMEpPaX LeH, (PU3MUECKUX BEIUYHH,
AHTPONIOMETPUYECKHUX JAaHHBIX; UMETh NPEACTABICHUE O CTATUCTHYECKON YCTONYMBOCTH.

8 KVIACC

W3BnekaTh u mpeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEACTABICHHYIO B BUIE TaOJMII, AUarpamMmm, TpauKos;
IPEeICTaBIATh JaHHbIE B BUAE TaOJMIl, AUarpamMm, rpaMKoB.

OnuceIBaTh JaHHBIE C IOMOILBIO CTATUCTUUECKUX MOKa3aTeNIel: CPEJHUX 3HAUEHUI U MEpP pacCenBaHus
(pa3max, 1ucnepcus U CTaHJapTHOE OTKIIOHEHHE).

HaxoauTh 4acTOTHl YMCIIOBBIX 3HAUYEHUH M YacTOThl COOBITHM, B TOM YHCIE 110 pe3yjbTaTaM U3MEpPEHUI
1 HAOIFOIEHUH.

HaxoauTe BEpOSITHOCTH CITy4ailHBIX COOBITHII B OTIBITAaX, 3HAast BEPOSATHOCTH JIEMEHTAPHBIX COOBITHH, B
TOM YHCJIE B ONbBITAX C PABHOBO3MOXHBIMH 3JI€MEHTAPHBIMU COOBITHSIMH.

Hcnonp3oBath rpaduecKkue MOJICIH: JIEPEBO CIIy4aifHOTO AKCIIEPUMEHTA, TUarpaMMbl Dijepa, YucaoBas
npsimast.

OnepupoBaTh NOHATUAMH: MHOXECTBO, IIOJIMHOKECTBO; BBIIIOJIHATDH ONEPAL[MU HAJl MHOKECTBAMHU:!
00beIMHEHNE, TIEPECEUECHUE, TOTIOJIHEHUE; IEPEUUCIIATh JIEMEHThI MHOKECTB; IPUMEHATh CBOMCTBA
MHO>€ECTB.

Hcnonb3oBath rpaduueckoe NpeacTaBIeHue MHOXKECTB M CBA3EH MEKIy HUMM JUIs ONMCAHMsSI IPOLIECCOB U
SBJICHUH, B TOM YKCJIE NIPU PELICHUU 33]1a4 U3 IPYIUX y4EOHbIX IPEAMETOB U KypCOB.

9 KJIACC

W3BnekaTh 1 mpeoOpa3oBbIBaTh HHPOPMALIUIO, TIPEICTABICHHYIO B PA3JIMYHBIX HCTOYHUKAX B BUE TaOJIHIL,
quarpamm, rpauKoB; MPeACTaBIATh JaHHBIC B BUAE TAONHUI, AUarpaMM, rpaduKoB.

Pemrate 3amaun opraHn30BaHHBIM IEpeOOPOM BapHAHTOB, a TAK)KE C UCIOIB30BAHUEM KOMOMHATOPHBIX
MpaBUJI U METOJIOB.

Hcnonp30BaTh ONMCaTeIbHbIE XapaKTEPUCTUKH JUISI MACCUBOB YUCIIOBBIX JIAHHBIX, B TOM YUCJIE CPEHUE
3HAUYECHUS U MEPBI PACCEUBAHUA.

HaxoauTh yacTOThI 3HaUEHUH U YaCTOTHI COOBITHUS, B TOM YHCJIE MOIb3YSICh pe3yJIbTaTaMu MPOBEAEHHBIX
U3MEpEHHI U HAOIIOIeHU.

HaxoauTh BeposiTHOCTHU CllydallHbIX COOBITHI B M3YYEHHBIX OIBITAX, B TOM YHCIIE B ONbBITaX C
PABHOBO3MOXHBIMH 3JIEMEHTApHBI- MU COOBITUSIMH, B CEpUSAX UCIBITAHUN 10 MIEPBOTO yCIeXa, B CepHsIX
ucneITaHui bepryim.

TeMaTHuyecKoe IVIAHMPOBAHUE ¢ YKA3aHUEM KOJIMYeCTBA AaKaJeMHYeCKHX 4YaC0B, OTBOAMMBIX HA
0CBOEHHE KaK/10H TeMbl, H BO3MOKHOCTh HCIOJIb30BaHus 1o 3Toil TeMe JOP u LIOP, koTopbie
SIBJISAIOTCH Y4eOHO-MeTOAMYeCKUMH MaTepuajiaMu.

7 kaace (34 4)

Ne | Paznen KonuyectBo DJEeKTPOHHBIE yueOHO-METOJUUECKUE
n/n 9acoB, OTBOJAMMBIX | MaTepPHAIIBI
Ha OCBOEHHUE
paszzuena
1 | IlpeacraBneHue NaHHBIX 7 DNEeKTPOHHBIE YUeOHUK U 3aJJaUHUK.
2 | OnucarenpHas CTATUCTHKA 8 DJIeKTPOHHBIC YUeOHUK U 3a/IaYHHK.
3 | CnyyaiiHast ©3MEHUYHUBOCTh 6 DNEeKTPOHHBIE YUeOHUK U 3aJJaUHUK.
4 | Beenenue B Teopuio rpados 4 DNEeKTPOHHBIE YIeOHUK U 3aJJaUHUK.
5 | BeposiTHOCTD 1 yacToTa ciay4yaitHOro 4 DNeKTpOHHbIE YUeOHUK U 3aJaUHUK.
COOBITHS
6 | O6GoOmenue, KOHTPOJIb 5 DJIEKTPOHHBIC YIYCOHHK U 3aJIaYHUK.

8 ki1acc (34 v)

| No | Paszen | KosuuecTBo | DrekTpoHHBIE yueOHO-METOMYECKHE




/o

4aCOB, OTBOAMUMBIX
Ha OCBOCHHCEC

MaTepHuabl

paszzuena
1 | IloBropeHune Kypca 7 Kiacca 4 DJIeKTPOHHBIE YUeOHUK U 33/IaYHHUK.
2 | OnucarenpHasi CTATUCTHUKA. 4 DNeKTPOHHbIE YUeOHUK U 3aJaUHUK.

PaccenBanue naHHbIX

3 | MHoXxecTBa 4 DJIEKTPOHHBIC YIYCOHHK U 3aJIaUHUK.
4 | BeposSITHOCTB CITy4aifHOTO COOBITHS 6 DJEeKTPOHHBIE YUYeOHUK U 33/IaYHHUK.
5 | Beegenue B Teopuro rpadoB 4 DJIEKTPOHHBIC YIYCOHHK U 3aJIaUHUK.
6 | Ciyuaiiable coOBITHS 8 DJEeKTPOHHBIE YUeOHUK U 33/IaYHHUK.
7 | O6o01IeHne, KOHTPOJIb 4 DJIEKTPOHHBIC YIYCOHHK U 33JJaYHUK.

9 kanacc (34 4)

Ne | Paznen Komungectso ONEKTPOHHBIE Y4EOHO-METOINYECKUE
n/m 9YacoB, OTBOAMMBIX | MaTepHAaIIbI

Ha OCBOCHUE

paznena
1 | IloBropeHnue kypca 8 kiacca 4 OJIEKTPOHHbIE YUEOHUK U 33JaUHUK.
2 | DneMeHTbl KOMOMHATOPUKHU 4 DJIeKTPOHHBIE YUEOHHK U 33JaUHUK.
3 | 'eomerpuueckasi BEpOSITHOCTD 4 OJIEKTPOHHBIE YUEOHUK U 33JaUHUK.
4 | Ucnpitanus bepnymniu 6 DJEeKTpOHHBIE Y4EOHUK U 3a/Ia4HHUK.
5 | CnyyaiiHas BelM4YMHA 6 DJEeKTpOHHBIE YYEOHUK U 3a/Ia4HHUK.
6 | O6o0mmenne, KOHTPOJIb 10 DJeKTPOHHBIC Y4eOHUK U 3a/IaYHUK.
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