locynapctBernHOe Or0KEeTHOE 00IIe00pazoBarenbHoe yupexaeane CamMapckoil 06macTi
cpeanss obmeoOpa3oBaTenbHas mKkosa ¢. Maiickoe MyHHIMIIANBHOTO paiioHa [lecTpaBckuii
Camapckoii obsactu

IIpoBepeno YTBepxkaaw

3aM. qupektopa o YBP Hupextop I'BOY COIII c.Maiickoe
/H.B. Panaesa/ /J1.M.Bnacosa/

(moamucek) ITpuka3 Ne 146-om oT «29» aBrycra

«25» asrycra 2023 1. 2023 1.

PABOYAA ITPOI'PAMMA

[Ipenmer: MATEMATUKA

KonnuecTBo vacoB mo yuebnomy riany: 952 wyaca: B 5 kiacce — 170 vacos (5 yacos B
Heneno), B 6 kimacce — 170 gacos (5 yacoB B Hezeio), B 7 kiaacce —204 yaca (6 4acoB B HEIENI0), B 8
kiacce — 204 gaca (6 yacoB B Hezen0), B 9 kiaacce — 204 gaca (6 yacoB B HEJEIIO).

CocraBnena B cooTrBercTBUU ¢ DenepanbHOl paboueil MporpamMMoil OCHOBHOTO OOIIEro
o0pa3oBaHus 10 yueOHOMY npeaMeTy «MaremaTrka» (6a30BbIi ypOBEHb).

Y4eOHuKH:

1. Bunenkun H.4., XKoxos B.U., UecHokoB A.C. u ap. Matemaruka. 5 kiacc. M.:
Axunonepnoe obmiectBo «M3narensctBo «lIpocsemenney», 2023 r.

2. Bunenkun H.S1., )KoxoB B.U., UecHokoB A.C. u 1p. Marematuka. 6 kimacc. M.:
Axtuonepnoe obmiectBo «M3narenbctBo «lIpocsemenuey, 2023 r.

3. Makaperues FO.H., Murmrok H.I'. u np.. Anrebpa - 7 kimacc/mox pen. Tenskosckoro C.A. -
M.: IlpocBemenue, 2019 r.

4. AranacsH JI.C.,byry3os B.®., Kagomues C.b. I'eomerpus 7-9 - M.: Ilpocsemenue, 2023 1.

5. Beiconxkuit U.P., SAmenko U.B.; nox pex. SAumenko 1.B. BepositHocTh U cTatuctuka. 7-9
kiacc. M.: Akmoneproe o0miectBo «M3natensctBo «IIpocBemenuey, 2023 r.

6. Maxapsrues FO.H., Munmiok H.I'. u ap./nox pen. TensikoBckoro C.A Anrebpa 8. - M.:
[Ipocsemenue, 2019 1.

7. Maxapsrues FO.H., Munmiok H.I'. u ap./mox pen. Tenskosckoro C.A. Anredpa 9 - M.
[Ipocsemenue, 2019 r.

Paccmotpena na 3acenanun MC I'BOY COLI c.Maiickoe
IIporokon Ne 1 ot «23 » aBrycra 2023 r.
[Ipencenarens MC: H.B. Pagaesa

c.Maiickoe, 2023 r.



HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1O MaTeMaTuke st oOy4Jaronmxcs 5-9 KJIACCOB
pa3zpaboranana ocHoe ®I'OC OOO. B nporpamme o matremMaTHKe y4TEHbI UJIEU U
nosioxkeHus: KoHuenuuu pa3BUTHs MaTeMaTHYeCKOTo oOpa3zoBaHus B Poccuiickoit
denepanum.

[IpeameToM MaTeMaTHUKH SBISIOTCS (yHIAMEHTAIBHBIE CTPYKTYpPHI HAIIETO
MHpa —MIPOCTPAHCTBEHHBIE (POPMBI U KOJIMYECTBEHHBIE OTHOMICHUS (OT MPOCTEHIIHNX,
YCBaMBAEMBIX B HEMTOCPEACTBEHHOM OTBITE, 10 JOCTATOYHO CIOXKHBIX, HEOOXOAMMBIX
JUTSL  pa3BUTHS HAyYHBIX W TPHUKIAAHBIX HWAeH). MaremaThdeckue 3HaHHS
o0ecrevnBaroT MOHUMAaHKE MIPUHIMIIOB YCTPONCTBA M MCIOJIB30BAaHUS COBPEMEHHOM
TEXHUKH, BOCHPHUATHE W  HUHTEPIPETALMIO  COLHUAIBHON, SKOHOMHYECKOH,
MOJIUTUYECKOU MH(POPMAIINH, TaI0T BOBMOXXHOCTH BBITIOJIHATh PACUETHI U COCTABIISThH
QITOPUTMBI, HAXOJUTb U MPUMEHATH (GOPMYIIbI, BIaJETh MPAKTUUECKUMU MPUEMAMHU
r€OMETPUUYECKUX UBMEPEHUN U TTOCTPOEHUM, YUTATh UH(POPMALIUIO, TTPEICTABICHHYIO
B BUJIe TaOIUIl, AuarpaMM U rpadUKOB, KUTh B YCIOBUAX HEONPEICIEHHOCTH U
MMOHUMATh BEPOSITHOCTHBIN XapaKTep CIIy4allHbIX COOBITHI.

N3yyenune maremaTukud GOpMHUPYET y OOyYaIOMUXCSl MaTeMaTHUYECKUN CTHUIIb
MBIIUICHUS,  MPOSBISIOMANACS B ONPENCIEHHBIX  YMCTBCHHBIX  HaBBIKAX.
OO0yyaroiuecsocBauBaoT Takue TpUEMBI W METONBI MBIINIJICHUS, KaK
WHITYKITAS U JeAyKIws, 0000IIeHne W KOHKpEeTH3alusl, aHaJlu3 M CHHTE3,
KmaccupuKanus W cucTeMarusanus, abctparupoBanue u aHajorus. OOBEKTHI
MaTEMaTHYECKUX YMO3AaKIIOYeHUN, MpaBHIa WX KOHCTPYHPOBAHHS PACKPBIBAIOT
MEXaHM3M  JIOTUYECKMX  TOCTPOEHUH, CHOCOOCTBYIOT BBIPAOOTKE  yMEHHS
dbopMynpoBaTh, 0OOCHOBBIBATh M JOKa3bIBATh CYXKJICHHUS, TEM CAMBIM Pa3BUBAIOT
Joruyeckoe MblnuieHue. M3ydenue wmaremaTuku oOecrieduBaeT (HOpMHUPOBAHUE
AITOPUTMHYECKON KOMITOHEHTHI MBIIIJICHUSI U BOCIIUTAHUE YMEHUNIEHCTBOBATH 110
3aJlaHHBIM  QJITOPUTMAaM, COBEPIIICHCTBOBATH U3BECTHHIC U KOHCTPYHpPOBAThH
HOBBIE. B mporuecce perieHus 3aad — OCHOBOM y4eOHOW AESITENbHOCTU Ha YpOKax
MaTeMaTUKH — Pa3BUBAIOTCS TBOPYECKAss W TMPUKIATHAS CTOPOHBI MBIIIJICHUS.
OOyuenue martemaTHKe MaéT BO3MOXKHOCTh Pa3BUBATh Yy OOYYaIOIIUXCS TOYHYIO,
palMOHANIbHYIO W  HMHPOPMATHBHYIO pe€4Yb, YyMEHUE OTOUparb Hauboliee
MOIXOJISIIHE SI3BIKOBBIE, CHMBOJUYECKHE, TpaduuecKkue CpelcTBa ISl BBIPAKCHHS
CYXACHUIA U HATJISTHOTO UX TIPEICTABICHUS.

[Tpu M3ydeHnn MaTEMaTHKU OCYIIECTBISIETCS 001Iee 3HAKOMCTBO C METOAAMHU
MO3HAHUS JCHCTBUTENBHOCTH, TMPEACTABICHUSIMH O TPEAMETe H  METoJaxX
MaTEeMaTHKH, UX OTJIMYHUU OT METOIOB APYTUX €CTECTBEHHBIX M TYMaHUTAPHBIX HaYK,
00 0COOCHHOCTSIX MPUMEHECHUSI MAaTEMATUKH JUIsI PEIICHHS] HAyYHBIX W TPUKIIAIHBIX
3ajad.

[IpuopureTHbIMU 1IETSIMU OOYYECHHS MaTeMaTHKe B 5—9 Kiaccax SBIISIFOTCS:
(dbopMHUpOBaHNUE TEHTPAIBHBIX MATEeMATHUYECKUX MOHSATHH (YMCII0, BEIMYWHA,
reoMeTpuyeckas Qurypa, nmepeMeHHas, BEpOSTHOCTh, (PYHKITHs), 00ECIICUNBAIOIINX
MPEEMCTBEHHOCT, M TEPCHEKTUBHOCTh  MAaTEMaTHYECKOTO  0Opa3oBaHUs
oOydJaronmxcs;

NOJIBEICHHE OOy4YaloIIMXCd Ha JOCTYIHOM JJii HUX YPOBHE K OCO3HAHMIO



B3aMMOCBSI3M MATEMATHKH M OKPYXKAIOIIETO MHpa, TMOHMMAHHE MAaTeMAaTHKU Kak
4acTH OOIIEH KyJIbTYyphl YEJIOBEUECTBA;

pPa3BUTHE HHTEIUICKTYyaJIbHBIX M TBOPUYECKHX CIOCOOHOCTEHW oOydarouuxcs,
MO3HABATENILHOM  aKTUBHOCTH,  HCCJEIOBATEIbCKUX  YMEHUH, KPUTUYHOCTHU
MBIIIJICHUS, UHTEPECca K U3YYCHUIO0 MaTEMAaTHKH;

dbopmupoBaHrie (YHKIIMOHAJIBLHON MaTeMaTU4YeCKOM TIpaMOTHOCTH: YMEHUS
pacno3HaBaTh  MPOSIBICHUS ~ MAaTeMaTUYECKUX  IOHSTHH, 00BEKTOB U
3aKOHOMEPHOCTEH B peabHBIX >KU3HEHHBIX CHUTYAIlUAX W TPH H3YYCHUHU JPYTUX
y4eOHBIX  TPEIMETOB, TMPOSBICHUS  3aBUCUMOCTEH U 3aKOHOMEPHOCTEH,
dbopMyTUpOBaTh UX Ha S3BIKE MATEMATHKU W CO3/1aBaTh MaTEMaTUYECKUE MOJICIH,
MPUMEHSATh OCBOCHHBIH MaTEeMaTHYECKUW ammapar i PeImIeHUs MPAKTUKO-
OpPHUCHTHUPOBAHHBIX  3a7ad, WHTEPIPETHPOBATH MW  OICHUBATh  IOJTYYCHHBIC
pe3ybTaTHI.

OCHOBHBIC JIMHUU COJIEP’KaHUsI TPOrpaMMbl 10 MaTeMaTuke B 9—9 Kiaccax:
«Hucnan BerunciaeHus», « Anredpay («Anredpandeckue BhIpaKEHUD, « Y paBHEHUS U
HepaBeHCTBay»), «DyHkuum», «['eomerpus» («['eomerpuueckue Qurypsl u ux
CBOMCTBa»,

«3MepeHne TEOMETPUYECKUX BEIUYHH»), «BeposSTHOCTh U CTAaTHUCTHKAY.
JlaHHBIC TUHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXK/1asi B COOTBETCTBUU C COOCTBEHHOM
JIOTUKOW, OJIHAKO HE HE3aBUCUMO OjHa OT JApPYyrod, a B TECHOM KOHTaKTe U
B3aNMOJICHCTBHUU.

Conepxxanue mnOporpaMmbl IO MaTEMaTUKE, PACIPENCIEHHOE MO0 TOJlaM
o0y4eHHus, CTPYKTYpUPOBAaHO TaKWM O0Opa3oM, YTOObI KO BCEM OCHOBHBIM,
MPUHIUNHATBHBIM BOMpOcaM oOydYaromuecs: 00palaiuch HEOJHOKPATHO, YTOOBI
OBJIAJICHUEC MATEMATHUYCCKUMHU TIOHATHUSMU W  HaBBIKAMH  OCYIIECTBIISIOCH
MOCJIEA0BATEIbLHO U MOCTYIATENbHO, ¢ COOJIIOICHUEM MPUHIIUIA MPEeMCTBEHHOCTH,
a HOBBIE 3HAHUS BKIIIOYAIUCH B OOIIYIO CHCTEMY MaTeMaTHYECKUX IMPEACTABICHUIMA
0Oy4JaronuXxcsi, paciupssi U yriryossis €€, o0pa3ysi IpOYHbIE MHOKECTBEHHBIE CBSI3H.

B coorBerctBun ¢ ®I'OC OOO wMarematuka SBISETCS 005S3aTEIbHBIM
y4eOHBIM TPEIMETOM Ha YpOBHE OCHOBHOTO oOmiero odpasoBanusa. B 5-9 kmaccax
MaTeMaTrKa TPAJUIIMOHHO U3Y4YaeTCsl B paMKax CIEAYIONUX y4eOHBIX KYpCOB: B 9—6
KJlaccax — Kypca

«Marematuka», B 7-9 kiaccax — KypcoB «AurebOpa» (BKIIOYAs 3JIEMEHTHI
CTaTUCTUKU M TeOpuH BepoaTHocTel) U «I'eometpus». IIporpammoii mo MareMartuke
BBOJIUTCSI CAMOCTOSITCIIBHBIN yUeOHBIN Kypc «BeposSTHOCTh M CTaTHCTHKAY.

OO6m1ee yucao 4acoB, PEKOMEHI0BAaHHBIX JIJII M3YUEHUS MaTeMaTUKHU (0a30BBIii
YPOBEHb) Ha YPOBHE OCHOBHOTO 00IIIero oOpa3zoBaHus, — 952 yaca: B 5 Kiacce —
170 gacoB (5 gacoB B Hexeno), B 6 kinacce — 170 wacor (5 yacoB B Hemeno), B 7
kiacce —204 gaca (6 yacoB B HeJento), B 8 kiacce — 204 yaca (6 yacoB B HE/IEINIO), B
9 kmacce — 204 gaca (6 4acoB B HEZIEIIO).

IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOTI'PAMMBbI
IO MATEMATHUKE HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHUA




I/I3yquHe MAaTCMATUKH Ha YPOBHC OCHOBHOI'O O6HIGI‘O O6p8,30BaHI/I$I
HAIIpaBJICHO Ha JOCTHIXCHUC O6y‘-IaI-OHII/IMI/IC}I JIMYHOCTHBIX, MCTAIIPpCAMCTHBLIX H
IMPCAMCTHBIX 06p330BaT€JIBHI)IX PE3YJIbTAaTOB OCBOCHUA y‘I€6HOFO mpcameTa.

JIMYHOCTHBIE PE3YJIBTATHBI

JInuHOCTHBIE pe3yJabTaTbl OCBOCHHMS NpPOrpaMMbl IO  MaTEMATHKE
XapaKTEepU3yTCA:

1) naTpHOTHMYeCKOe BOCITUTAHME:

IIPOSIBICHHEM HHTEpeca K IPOLUIOMY W HACTOSALIEMY POCCHUUCKOMN
MAaTE€MAaTHUKH, LICHHOCTHBIM OTHOIICHHEM K JIOCTHKEHHUSM POCCUUCKMX MaT€MaTHKOB
U POCCHUMCKOM MaTEMAaTHYECKOM IIKOJIbI, K HMCIOJb30BAHUID 3TUX JOCTHKCHUU B
IpYrUX HayKax U NpHUKJIaJHbIX cepax;

2)  rpaxIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIUTAHHUE:

TOTOBHOCTBIO K BBIIIOJHEHUIO OOS3aHHOCTEW Ipa)<IaHWHA U peanu3aliy €ro
MpaB, MPEACTaBICHUEM O MAaTEMAaTUYECKUX OCHOBaX (YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBI€HUH, HpOLEAYp TIpa)kIaHCKOro ooOuiecTBa (Hampumep, BbIOOPHI,
OIpPOCHI), TOTOBHOCTBIO K OOCYXJCHHMIO ATHUYECKUX MpOOJEM, CBSA3aHHBIX C
MPAKTUYECKUM TNPUMEHEHUEM JIOCTMXKEHH HAyKH, OCO3HAaHUEM Ba)XHOCTHU
MOPAJIBHO-3TUYECKUX ITPUHLUIIOB B JEATEIBHOCTH YUYEHOTO;

3)  TpyaoBoe BOCIIMTAHUE:

YCTAaHOBKOM Ha aKTHBHOE Y4YacTHE€ B PEIICHUH MPAKTUYECKUX 3a7ad
MaTeMaTUYECKOW HANpPABICHHOCTH, OCO3HAHWEM BAXHOCTH MaTEMATHYECKOIO
o0pa30BaHMsI Ha MPOTSIKEHUU BCEH KU3HM JUIsl YCHEIIHOW NpodeccruoHaIbHOM
NESATENbHOCTH W Pa3BUTUEM HEOOXOJUMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM U
MOCTPOEHUEM WHJIMBUIYyalbHOW  TPAaCKTOPUM  OOpa3oBaHUs W HKM3HEHHBIX
MJIAHOBC YYETOM JIMYHBIX HHTEPECOB U OOILIECTBEHHBIX TOTPEOHOCTEN;

4)  3cTeTHYecKoe BOCIIMTAHUE:

CHOCOOHOCTBIO K  HOMOLMOHAJIBHOMY H  ACTETHUYECKOMY  BOCHPHUSATHIO
MaTEeMaTHYECKUX OOBEKTOB, 3a/ay, pEHICHUH, pacCyKIEHUH, YMEHUIO BUIETbH
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) UEeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAlMel B JEITEIBHOCTM HA COBPEMEHHYIO CHUCTEMY HAY4YHBIX
MPEACTABICHU 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUSI YENOBEKa, MPUPOIbI U
oOlecTBa, MOHMMAHMEM MAaTEMaTUYeCKOM HayKM Kak c@epbl YeJ0oBE4YeCKOM
NEeSTEIBbHOCTH, 3TAllOB €€ Pa3BUTHUS W 3HAYMMOCTU JJIsi Pa3BUTHUS LIMBUIM3ALUHU,
OBJIAJICHUEM $I3BIKOM MAaT€MaTUKH W MAaTeMAaTHYeCKOW KyJIbTYpOll KaK CpEeJICTBOM
MO3HAHUS MHUPA,

OBJIaJICHUEM ITPOCTENIIIMMHU HABBIKAMU UCCIEN0BATEIBCKOMN IEATEIIBHOCTH;

6) ¢usnyeckoe BocnuTaHue, GOpMHUPOBAHHME KYJIbTYPbI 310POBbSI H
3MOLMOHAJIBHOIO 0J1arONOyYHUs:

TOTOBHOCTBIO IPUMEHSATh MAaTE€MaTUYECKHE 3HaHUS B HMHTEPECAX CBOETO
3I0pOBbS,  BEIEHUS  3J0pPOBOro  obOpaza  KM3HM  (34OPOBOE  THTAHUE,
cOamaHCUPOBAHHBINA PEXXUM 3aHIATUN U OTABIXA, pETryJsipHas (pu3nyecKas akTUBHOCTB),
c(hOpPMHUPOBAHHOCTHIO HABBIKA PEIICKCHH, TPU3HAHUEM CBOETO MpaBa Ha ONMIMOKY H



TAKOTro e MpaBa APYroro 4eJoBeKa;

7)  IKOJOrMYecKoe BOCITUTAHME:

OpUEHTallMed Ha TMPUMEHEHHE MATEMaTUYECKUX 3HAHUM Ui pelIeHUs
3a/1ay B 00JIaCTU COXPAHHOCTU OKpYKAlolIeH Cpejibl, MIAHUPOBAHUSL MOCTYIKOB U
OLICHKM MX BO3MOXHBIX TMOCIEACTBUN [IJIi OKpY)Karollel cpebl, OCO3HAHHEM
rJ100aJIbHOTO XapakTepa 3KOJIOTUYECKUX MPOOJIeM U MyTel UX pelieHus;

8) amanTanMs K M3MEHSIOIIMMCS YCJIOBHSIM CONMAILHOM M MPHUPOTHOT
cpenbl:

TOTOBHOCTBIO K JCHCTBHSIM B YCIOBHUSIX HEOMPENEIEHHOCTH, TMOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUUYECKYIO NEATEIbHOCTh, B TOM YHCIIE
YMEHHE YUYUTHCS y IPYTUX JII0IeH, TproOpeTaTh B COBMECTHOM JESTEIbHOCTH HOBBIC
3HAHUA, HABBIKU ¥ KOMIIETEHILIUU U3 OTbITA IPYTHX;

HEOOXOJUMOCTBI0O B  (OPMHUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCIE
(bopMyIIMpoBaTh UAEU, MOHATHS, TUIIOTE3bl 00 OOBEKTAX U SIBICHUSX, B TOM YHUCIIE
paHee HE U3BECTHBIX, OCO3HaBaTh Je(PUUUTHI COOCTBEHHBIX 3HAHUH W
KOMIIETEHTHOCTEMH, MIIaHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYIO  CHUTYyalUMl0, BOCHPHHHUMATH
CTPECCOBYIO CHUTYal[Ml0 Kak BbI30B, TpeOYyIOIIUNA KOHTPMEP, KOPPEKTUPOBATh
IPUHUMAEMbIE pEUIeHUs U JEeHCTBUS, (OpPMYIHpOBaThH M OLICHUBATh PUCKH U
MOCJIEACTBUS, (POPMHUPOBATH OIBIT.

METANIPEAMETHBIE PE3YJIBTATbHI

B pesynbrare oCBOCHHS MpOTrpamMMbl IO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmero oopasoBaHusi y oOywaromierocss OyayT COpPMHpPOBAHBI METANpeIMETHBIE
pe3yNbTaThl, XapaKTEPU3YIOIINECS OBIaJICHUEM YHUBEPCATbHBIMU MTO3HABATEILHBIMU
ICUCTBUAMU, YHHUBEPCATbHBIMHU KOMMYHUKATHBHBIMH NEeHCTBUSIMHU U
YHHUBEPCATBHBIMU PETYISATUBHBIMH JICHCTBUSMHU.

ITo3HaBaTebHbIEe YHMBepPCAJIbHbIE YUeOHbIe NelcTBUS

ba3oBble joru4yeckue 1eHCTBUA:

BBISIBIIAITH W XapaKTEPU30BaTh CYIICCTBEHHbIE NPU3HAKA MaTEMaTHYECKHX
OOBEKTOB, MOHATHI, OTHOLICHUN MEXIY MOHITUIMHU, (HOPMYIHPOBATH OIpPENCTCHUS
MOHSITUHN, yCTaHABIMBATH CYIIECTBEHHBIM NpPH3HAK KiacCU(PUKAIUKA, OCHOBAaHUS
7UTst 00001IIEeHUs ¥ CpaBHEHUS, KPUTEPUHU TIPOBOJUMOTO aHAIIN3a;

BOCIPUHUMATh,  (OPMYyJIUpOBaTh W NIPeoOpa3oBbIBaTh  CYXKIACHHUS:
YTBEPIUTEIbHBIC



U OTpULIATEIbHbIC, €IUHUYHbIC, YACTHBIE U OOIIHE, YCIOBHbIE;

BBISIBJIAITH ~ MAaT€MaTUYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3H u
npotuBopeursi B (akTax,  JIaHHbIX,  HAONIOJIEHUAX U  YTBEPKICHUSX,
npeajaraTb  KpUTEPUUIS BBISIBICHHUS 3aKOHOMEPHOCTEHW U MPOTUBOPEUUH;

JienaTh BBIBOJABI C HCIIOJIb30BAaHHMEM 3aKOHOB JIOTMKH, JCAYKTUBHBIX U
UHAYKTUBHBIXYMO3AKIIOUEHUN, YMO3aKIIIOUEHHUH 110 aHAJIOTUH;

pa3OupaTh JOKa3aTelbCTBA MaTEMaTHYECKUX  YTBEpPXKICHUN  (TpsMble
U OT NPOTUBHOIO), MPOBOAUTH CAMOCTOSITEIBHO HECIOKHBIE JI0KAa3aTEIbCTBA
MaTeMaTH4eCcKuX (aKTOB, BBICTpaMBATh APTYMEHTAIMIO, MPUBOAUTH IMPUMEPHI H
KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;

BbIOMpaTh CHOco0 pemieHus Y4eOHOM 3agauM  (CpaBHUBATh HECKOJIBKO
BAPUAHTOB pEUICHUS, BHIOMPATh HAanOOJee MOAXOMAMMN C YUETOM CAMOCTOSITENBHO
BBIJICTICHHBIX KPUTEPHUEB).

ba3oBble ncciieroBare/ibCKue 1eiiCTBUA:

UCIIOJIB30BaTh BONPOCHI KaK HCCIEAOBATEIBCKUIA HMHCTPYMEHT IIO3HAHUSA,
(dopMynupoBaTh BOIIPOCHI, ¢dukcupyromme IIPOTUBOPEYHE, npodiemy,
CaMOCTOSITEJIbHO YCTaHABJIMBATh HCKOMOE M JaHHOE, (OPMHUPOBATH THUIIOTE3Y,
apryMEHTUPOBATh CBOKO MO3ULINIO, MHECHHUE;

IPOBOJUTE [0 CAMOCTOSITEIBHO COCTABJICHHOMY IIIAHY  HECJIOYKHBII
HKCIIEPUMEHT, HEOOJIbLIOE HCCIEJOBAHUE [0 YCTAHOBJIEHUIO OCOOEHHOCTEH
MaTeMaTU4eCKOTO 00BhEKTa,3aBUCUMOCTEN 00BEKTOB MEXKIY COOOI;

CaMOCTOSITENIbHO (POpMyIupoBaTh OOOOIIEHUST U BBIBOABI MO pe3yJibTaTam
MPOBEAEHHOIO  HAOJIOEHUs,  MCCIECJOBAaHUSA,  OLEHUBATh  JIOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTATOB, BHIBOJIOB U 00OOIIECHMUIA;

IPOTHO3UPOBATh BO3MOXHOE pa3BUTHE TIpolecca, a TakKe BbIIBUraTh
MPEANOJIOKEHNS O €r0 Pa3BUTUU B HOBBIX YCIOBHSIX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH ~ HEAOCTATOYHOCTh W H30BITOYHOCTh  MH(pOpMALUH,
JTAaHHBIX,HEOOXOIUMBIX JIJISl PEIICHUS 3a1a4K;

BBIOMpATh,  AHAIU3UPOBATH,  CHUCTEMATHU3UPOBATh U HMHTEPIPETUPOBATH
uHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM MpeICTaBICHHUS,

BBIOMpATh PopMy mpecTaBiIeHUsT HHPOPMAIIUU U ULTIOCTPUPOBATH PelllaeMble
3a/lauyu CXeMaMu, IuarpaMMaMu, HTHOU rpauKoi U uX KOMOUHAIIUSIMU;

OLICHMBATh HAAEKHOCTh HH(QOpPMAUU 1O KPUTEPUAM, MPEIIOKEHHBIM
YUHUTEJIEMHWIN C(HOPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

KomMMyHuKkaTHBHBIC YHHBepCcaibHbIe y4eOHbIe 1eiiCTBHA:

BOCIIPUHUMATh U (POPMYIHMPOBAThH CYKJICHUSI B COOTBETCTBUU C YCIOBUSIMHU U
HeasiMu - OOILEHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOYKY 3pEHHUS B
YCTHBIX U THUCBMEHHBIX TEKCTax, /1aBaTh MOSICHEHUS MO XOAYy pEeUIeHUs 3aJayH,
KOMMEHTHUPOBATh MOJYYEHHBIN pe3yJIbTar;

B X0/€ OOCYXXIEHHS 3a/laBaTh BOMPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI,
npo0JieMbl, perraeMoi 3a/1a4u, BbICKa3bIBaTh MU, HAalleJIEHHbIC Ha MIOMCK PEIIeHMUS,
COMNOCTABISAITh CBOM CYXACHUS C CYXICHHSIMH JAPYTHMX YYACTHHKOB JUaora,



oOHapyXHBaThb pa3lIWYMe M CXOACTBO TMO3UIUH, B KOPPEKTHOH ¢opme
(bopMyIMpOBaTH PA3HOIIACHS], CBOM BO3PAKEHHUS;

MPEACTABIATh PE3YIbTaThl PEIICHUS 3aJaud, IKCIEPUMEHTA, MCCIICIOBaHUS,
IPOEKTa, CaMOCTOSTEIBHO BBIOMpATh (oOpMaAT BBICTYIUIEHUS C Y4YETOM 3ajad
IPEe3eHTAIMU U OCOOEHHOCTEN ayIuTOpUU;

MOHMMAaTh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMAHJIHONW W WHAMBUIYaJTbHON
pabOTHINIPH pELICHUN YYeOHBIX MAaTEMATUYECKUX 3a]1aY;

NPUHUMATh LEJIb COBMECTHOM [€ATEIbHOCTH, IUIAHUPOBATh OPraHU3ALMIO
COBMECTHOH paloOThl, pacmpeneisTh BUABI padOT, IOroOBapUBAaTHCS, OOCYXKIATh
MIPOIIECCH Pe3yabTaT PaboThl, 0000IaTh MHEHUS HECKOJIBKHUX JIFOJCH;

y4acTBOBaTh B T'PYIIOBEIX (popMax paboThl (0OCYKIeHUsI, 0OOMEH MHEHUSMU,
MO3TOBBIE HITYPMBI U JPYTHE), BBHIIOIHATH CBOIO YacTh pabOTHI U KOOPAHMHHUPOBATH
CBOMICUCTBUS C IPYTHUMH WICHAMH KOMaH/Ibl, OLICHMBATh KA4€CTBO CBOETO BKJIaJa B

o0mMii  MTPOAYKT MO  KpUTepusM,  CHOPMYJIUPOBAHHBIM  yYaCTHUKAMHU
B3aUMO/ICHCTBHS.

PeryasiTuBHbIe YHUBepcaJbHble ydeOHbIe AeHCTBUS

Camoopranusamnus:

CaMOCTOSITEJIbHO COCTaBJATh IUIAH, ANTOPUTM peEUIeHMs 3afaud (MU €ro
4acTb), BBIOUpATh COCOO pelIeHMsI C YUETOM MMEIOIINXCS PECYPCOB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTh U KOPPEKTUPOBATh BaPUAHTHI PELICHUN C YUETOM
HOBOI MH(pOpPMALIHH.

CaMOKOHTPOJIb:

BJIa/IeTh COco0aMy CaMOIPOBEPKH, CAMOKOHTPOJIS Tpollecca U pe3yibTara
pelIeHrss MaTeMaTHUECKOH 3a1a4u;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HHKHYTH NIPH PEIICHUU 3a]1auH,
BHOCHTH KOPPEKTUBHI B JIEATEIHHOCTH HA OCHOBE HOBBIX OOCTOSITETILCTB, HAlIEHHBIX
OLIMOOK, BBISIBJICHHBIX TPYJHOCTEH;

OLICHUBAaTh COOTBETCTBUE pe3yJibTaTa ACSITENbHOCTH IOCTaBICHHON WENu U
YCIIOBUSIM, OOBSICHATh MPUUYUHBI JOCTHKCHUSI UM HEIOCTHIXKEHUS LEIH, HAXOJUTh
omuOKY, AaBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.

PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA «MATEMATHUKA» B

5-6 KIIACCAX
MMOACHUTEJBHASA 3AIINCKA

[TpuoputeTHBIMH LIETIMU O0yUEHHUSI MaTeMaTHUKe B 5—6 Kiaccax sIBJISIOTCS:

. npoAoKeHne (HOPMUPOBAHMSI OCHOBHBIX MAaTEMaTHYECKHX MOHATHUN
(duucino, BeNMUMHA, reoMeTpuyeckas (urypa), o00ecrneynBaronmX NPeeMCTBEHHOCTh U
NEPCHEKTUBHOCTh MAaTEMATUYECKOI0 00pa30BaHMs 00yUaIOIINXCS;

. pa3BUTHE  HWHTEUICEKTYallbHBIX M TBOPYECKHMX  CHOCOOHOCTEH
oOyyarommuxcsi, TMO3HABaTEJIBHONW  AKTUBHOCTHU, HCCIICIOBATEIILCKUX  YMEHH,
UHTEpeca K U3yYEHHUIO0 MaTEMATUKH;



. MOABEACHUE OOYyJaromuxcsi Ha JOCTyMHOM IS HUX YypPOBHE K
OCO3HAHHWIO B3aMMOCBSA3U MAaTEMAaTUKHU U OKPYXKAIOLIETO MUPA;

. dbopmupoBaHue (QYHKIIMOHAJIBLHOH MaTEMaTHYECKOH TI'PaMOTHOCTH:
yMEHHUsI pacro3HaBaTh MaTEMAaTHYECKUEe OOBEKThI B PEATbHBIX JKU3HEHHBIX
CUTyallusIX, IPUMEHSATh OCBOCHHBIE YMEHHUS JUISI  PEIICHHUS  MOPaKTHKO-
OPUEHTUPOBAHHBIX 33]1a4, UHTEPIPETUPOBATH MOJYYECHHBIC PE3YJIbTAThHI U OLICHUBATh
UX Ha COOTBETCTBUE MPAKTUUECKON CUTYAIUHU.

OCHOBHBIE JIMHUM COAEpKaHWA Kypca MaTeMaTHKu B 5—6 Kiaccax —
apudMeTHIecKas ¥ TeOMETPHUIECKasi, KOTOPBIC Pa3BUBAIOTCS MapalIeIbHO, KaXaas B
COOTBETCTBHUM C COOCTBEHHOM JIOTUKOM, OJIHAKO, HE HE3aBUCUMO OJHA OT JAPYroii, a B
TECHOM KOHTAaKTE€ W B3aUMOJICUCTBUU. Takke B Kypce MaTeMaTUKH MPOUCXOJUT
3HAKOMCTBO C JIEMEHTaMU ajareOpbl U OMUCATEIbHON CTATUCTHUKHU.

N3yyenue apudmeTndeckoro Marepuaia HadYMHACTCS CO CHUCTEMaTH3allud U
pa3BUTHS 3HAHUM O HATypaJbHBIX YMCIAaX, MOJYYEHHBIX HA YPOBHE Ha4aJlbHOIO
obmiero obpazoBanus. [Ipu AToM COBEpIIICHCTBOBAHNUE BBIYMCIUTEIIBHON TEXHUKU H
dbopMupoBaHHE HOBBIX TEOPETUUECKHUX 3HAHUHW COYETaeTcs C  Pa3BUTHEM
BBIYUCIUTEILHON KYJIBTYphl, B YaCTHOCTH C OOYYCHHEM IIPOCTEHIIMM IpuéMam
NPUKUJIKKA W OLIEHKU PE3yJbTAaTOB BbIYMCICHUN. V3ydeHHe HaTypadbHBIX YHCEI
NpoAOJDKAeTCd B 6 KJacce 3HAKOMCTBOM C HAYaJIbHBIMU TOHSTHUAMHU TEOPUHU
JEIIMMOCTH.

Hauano wu3yueHusi OOBIKHOBEHHBIX U JECSATUYHBIX ApoOel OTHECEHO K 5
KJIacCy. DTO TEPBbIN ATall B OCBOECHUHU JpoOEH, KOrma MpOUCXOAUT 3HAKOMCTBO C
OCHOBHBIMHU HJICSIMU, MOHATUSAMU TeMbl. [Ipu 3TOM paccMoTpeHne OOBIKHOBEHHBIX
Opobell B MOJHOM OOBEME MPEAIIECTBYET H3YYEHHUIO IECATUYHBIX ApOOei, 4To
1eN1eco00pa3HO C TOYKW 3PEHUSl JIOTUKW HW3JI0KEHHS YHUCJIOBOW JIMHUM, KOrJa
MpaBuia ICUCTBUN C JACCATUYHBIMU JPOOSIMU MOXKHO OOOCHOBATh YK€ HM3BECTHBIMU
QJITOPUTMAMH BBITIOJIHEHHUS JEHCTBUN C OOBIKHOBEHHBIMH JIPOOSMHU. 3HAKOMCTBO C
JNECATUYHBIMH JIPOOSIMU PACIIUPHUT BO3MOXKHOCTH JUISI TIOHUMaHUS O0yYaroITUMHUCS
MPUKJIAIHOTO TPUMEHEHHUSI HOBOM 3allMCH NP M3YUYCHUH JPYTUX MPEIMETOB U IPHU
MPAKTUYECKOM HCMoJib30BaHUU. K 6 Kjaccy OTHECEH BTOpOM ATal B H3YYECHUU
npoOeil, Tae MPOUCXOJWT  COBEPIICHCTBOBAHWE  HABBIKOB  CpPaBHEHHUS U
npeoOpa3oBaHus JapoOei, OCBOCHHWE HOBBIX BBIYUCIUTEIBHBIX  aJTOPUTMOB,
OTTAYMBAHWE TEXHUKU BBIYHUCJIICHWH, B TOM YHMCJE€ 3HAYCHUW BBIPAXKECHUM,
COJIEp>KaIllUX U OOBIKHOBEHHBIC, U JECATUYHBIE IPOOU, YCTAHOBJICHUE CBSI3EH MEXKIY
HUMH, PACCMOTpEHHE MNPUEMOB pEIICHUS 3ajJady Ha ApoOu. B Hauame 6 kiacca
MPOUCXOJIUT 3HAKOMCTBO C TIOHSITUEM MPOIICHTA.

OcoOEHHOCTBIO M3YUYCHHUS MOJOKUTEIBHBIX U OTPUIIATEIbHBIX YUCEN SABIISCTCS
TO, YTO OHHU TaKXXE€ MOTYT paccMaTpUBaTbCS B HECKOJBKO 3TamoB. B 6 kiacce B
Hayaje u3ydeHus TeMmbl «lloJIoKUTeNbHbIE W OTPUIATEIbHBIE YHCIIa» BBIICISCTCS
noarema «llenple yucia», B paMKax KOTOPOW 3HAKOMCTBO C OTpPHIATEIIbHBIMU
YUCJIaMHd W JICMCTBUSIMM C TIOJIOKUTEJIBHBIMA M OTPHUIIATENIbHBIMU YHCJIaMHU
MIPOUCXOJIUT HA OCHOBE COJAEPKATEIBHOrO MOJAX0J1a. JTO MO3BOJISIET HA JOCTYITHOM
YPOBHE MMO3HAKOMUTH O0YJAIOITUXCS MPAKTUYECKU CO BCEMU OCHOBHBIMU TTOHSATHSIMHU



TEMbI, B TOM YHCJI€ M C MpaBWIaM{ 3HAKOB MPH BBINOJHEHUH apU(PMETHUYECKUX
nedctBui. M3yueHue pallMOHAJIBHBIX YHUCEI HA JTOM HE 3aKOHYMTCS, a Oynaer
IPOJIOJKEHO B Kypce anreOpsl 7 Kiacca.

[Ipn oOydeHHM pelIeHUI0 TEKCTOBBIX 3aad B 5—0 Kilaccax HCHOJIb3YIOTCS
apudpmernyeckue npuémsl pemieHus. [Ipu oTpaboTke BBIYMCIUTENBHBIX HABBIKOB B
5—6 KJaccax paccMaTpUBAIOTCS TEKCTOBBIE 3aJlayd CJIEAYIOIIMX BUJOB: 3a/lauyd Ha
JIBWKEHHUE, Ha YaCTH, Ha MOKYIIKH, HAa paboTy U MPOU3BOAUTEILHOCTh, HA TIPOLIEHTHI,
Ha OTHOLIEHHUS U Tponopruu. OOyyaroniyecs: 3HAKOMSATCA C MPUEMAMH PEIICHUs
3aja4 1mepedopoM BO3MOXKHBIX BapUaHTOB, ydarcsa padboTaTh C HHPOpMAIHEH,
MIPEACTABICHHON B (popMe TabIUIT UiIK TUarpamm.

B  nporpamme  yueOHoro kypca «MaremMartukay — OpeIyCMOTPEHO
(dopMupoBaHrE MPOMEACBTUUECKUX alreOpandecKkux MpeacTaBieHui. bykBa Kkak
CUMBOJ HEKOTOPOI'O 4YHCJIAa B 3aBUCUMOCTH OT MAaTEMaTUYECKOro KOHTEKCTa
BBOJUTCS IOCTENEHHO. ByKBEHHAass CUMBOJIMKA IIUPOKO UCIOJIB3YETCS IPEXKIE BCETO
JUIA 3alldCU OOIIMX YTBEPXKIEHUN M NpelyIokKeHHH, (opMmys, B YaCTHOCTH IS
BBIYKCIICHNS T€OMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTENS» YNCIA.

B mporpamme yuebHoro kypca «MaremaTuka» IpeAcTaBieHa HarysaHas
reOMeTpHUsl, HalpaBJICHHAs! Ha Pa3BUTUE OOPA3HOIO MBILIUIEHUS, IPOCTPAHCTBEHHOTO
BOOOpa)KEHUS, H300pa3UTEIbHBIX YMEHHH. OTO BaXHBIH 3Tall B HU3YYECHUU
Tr€OMETPUHN, KOTOPBI OCYIIECTBIIETCS HA HAIVISIHO-IIPAKTHUYECKOM  YPOBHE,
OnMpaeTcsd Ha HarsIHO-00pa3HOe MbIIUIEHHEe oOydJaromuxcs. bounblias poiib
OTBOJIUTCA MPAKTHUYECKOW JEATEIBbHOCTH, ONBITY, SKCIIEPUMEHTY, MOIECIHPOBAHUIO.
OOyyaromuecs 3HAKOMSTCS C T€OMETPUYECKHMMH (UIypaMy Ha IUIOCKOCTH U B
MIPOCTPAHCTBE, C UX MPOCTEHIIMMH KOH(PUTypalMsMu, ydarcs H300paxarb WX Ha
HEJIMHOBAaHHOM M KJIeTYaTOW OyMmare, paccMaTpHUBAaIOT MX MpOCTeMIIne cBoilcTBa. B
Mpoliecce U3yUYEHUs HATJIIHOM T€OMETPUH 3HAHMS, TOJyUYEHHbIE 00yJYaroIMMHCs Ha
YPOBHE HauaJIbHOI'O OOLIET0 00pa30BaHUs, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMYy MmjaHy B 5—0 Kjaccax HM3ydaeTcsi MHTETPUPOBAHHBIN
npenmer «MaTemaTuka», KOTOPBIM BKIIOYAET apu(PMETHYECKUNA MaTepuan u
HarJsAHYI0O TEOMETPHIO, a TaKKe TMPOINEJEeBTUUECKUE CBEACHHUS W3 aireOphl,
AJIEMEHTHI JIOTUKH U Hayaja ONUCaTeIbHON CTATUCTHUKH.

Ha wusyuenue ydebHOro kypca «Maremaruka» otBomutcs 340 dacoB: B 5
kacce — 170 gacoB (5 yacoB B Heneno), B 6 kimacce — 170 gacoB (5 yacoB B HEEIIO).



COJAEPXXAHME OBYUYEHUA

5 KIIACC

HarypaJjbHble 4ncia 1 HyJIb

HarypansHoe umcno. Psa nHatypanmbnbix umcen. Yuciao 0. M3obpaxkenwue
HATypaJbHBIX YUCEJ TOUKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOM.

[lo3unmoHHass cucTeMa CcyucieHusd. PuMckas Hymepanus Kak HpUMED
HETO3UI[MOHHON CUCTEMBI CUUCIIEHUS. [lecaTHUHAas CUCTEMA CUUCIICHMUS.

CpaBHEHUE HATypaJbHBIX YHUCEJ, CPABHEHHWE HATYPaJbHBIX YUCEN C HYJEM.
Cnoco0bl cpaBHeHUs1. OKpyTIIEHNE HATYPATbHBIX YUCEN.

CnoxeHre HaTypaJIbHBIX YKCEN, CBOMCTBO HYJS HpPH CI0KEHUU. Bbrumrtanue
Kak JeHCTBUE, 00OpaTHOE CIIOKEHUIO. YMHOXKEHHE HaTypajbHBIX YHCEJ, CBOWMCTBA
HYJISl U €JUHULIBI TIPU YMHOXKEHUU. JleneHue Kak JeicTBue, 00paTHOE YMHOXKEHUIO.
KomrionenTsl  neucTBuM, CBs3b  Mexay Humu. [IpoBepka  pesyibrara
apupmeTndeckoro gedctBus. llepemecTuTenbHOE U couyeTaTeNbHOE CBOMCTBA
(3aKOHBI) CJIOXEHUST ¥ YMHOXEHHUSA, paCIpeleIUTeIbHOE CBOMCTBO (3aKOH)
YMHOKEHUS.

Hcnonb3oBanue OykB 111 0003HAYEHUS HEU3BECTHOTO KOMIIOHEHTA U 3allHCH
CBOMCTB apu(METUUYECKUX JACHUCTBUH.

Jenutenn M KpaTHbIE YHCIIA, Pa3lI0KEHHE Ha MHOXUTENH. IIpocTeie u
cocrtaBHble unchna. [Ipusznaku nenumoctu Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKoM.

Crenenb C HaTypaJlbHBIM IIOKa3aTejieM. 3aluCh YHCIa B BHJAEC CYMMBI
Pa3psIIHBIX CIaracMbiX.

YucnoBoe BbIpakeHUE. DBplUKCIIeHHE 3HAYEHUM YUCIIOBBIX BBIPAXKCHUM,
MOPSAIOK  BBINOJHEHUS  JeicTBuil.  Mcnmonp3oBaHWe  MpU  BBIUUCICHUSAX
MEPEMECTUTEIHLHOTO U COYETATEILHOTO CBOMCTB (3aKOHOB) CJIOKEHUSI U YMHOXKECHUS,
pacrpeneauTeIbHOTO CBOMCTBA YMHOKEHUS.

Apodu

[IpencraBienne o Japobm Kak crocobe 3aldch  4YacTH  BEJTUYUHBI.
OObikHOBEHHBIE ApoOu. [IpaBunbHBIE W HempaBWiIbHbIE IpoOu. CMmemanHas JIpoOb,
IIPE/ICTAaBIICHUE CMENIAaHHOW NpoOW B BHUJE HENPABWIBHOW APOOM U BBIJICICHHUE
IIEJIOM YacTW 4ucja U3 HempaBWIbHOU Jpobu. M3obOpaxenue apobedt ToukaMu Ha
qucaoBoi mpssMoii. OcHOBHOE cBOMCTBO ApoOu. Cokparienue apodeit. [IpuBenenne
npobu K HOBOMY 3HameHaTento. CpaBHeHUE TpoOei.

CnoxeHnve W BbIUUTAHHE ApoOed. YMHOXKEHHE W JAeJeHUE ApoOei, B3auMHO
obOpatHble 1podu. HaxoxaeHue 4acTu 1eI0To U 1eJI0T0 MO €ro YacTH.

Hecatuunas 3anuch apoOeit. IlpeacraBieHune ecATUYHOW ApoOHM B BHUIL
0ObIKHOBEHHOM. M300pakeHre AeCATUUHBIX poOel TOUKaMU Ha YUCIOBOW MPSIMOM.
CpaBHeHHUE TEeCITUYHBIX APOOEH.

Apudmernueckue ACHCTBUS €  ACCATUYHBIMU  JpoOsmu. OKkpyriieHue
JECATUYHBIX APOOEH.

PemeHne TekCTOBBIX 33124

Pemenue TekcToBBIX 3amau  apudmermdeckuMm  criocodom.  Perenue
JoTWYecKuX 3aaad. PemieHue 3agad mepebOpoM BCEX BO3MOMKHBIX BapHaHTOB.
Hcrnionp3oBanue mpu penieHuy 3a1a4 TaOauI] U CXEM.



Pemenne 3amad, comepKalUx 3aBUCHMOCTH, CBS3BIBAIOIINE BEIUYMHBIL:
CKOpOCTb, BPEMSI, PACCTOSIHUE, LIEHA, KOJIUYECTBO, CTOMMOCTb. EIMHUIBI U3MEPEHUS:
Macchl, 00bEMA, IIEHBI, PACCTOSHUSA, BPEMEHH, CKOPOCTU. CBSI3b MEXKIY €IUHULIAMU
U3MEPEHUS KaXK10W BEJIMYHHBI.

Pemienne oCHOBHBIX 3a71a4 Ha IpoOH.

[IpencraBienue TaHHBIX B BUIE€ TaOJHII, CTOJIOYATHIX AHATPAMM.

Harasignas reomerpus

Harnsigueie npexnctaBiaeHus o ¢urypax Ha IUJIOCKOCTH: TOYKa, MpsiMas,
OTPE30K, JIyd, yroJj, JOMaHas, MHOTOYTI'OJIbHUK, OKPYKHOCTb, KpyT. Yroi. [Ipsamoi,
OCTPBIW, TYIIOM U pa3BEPHYTHIN YTJIbIL.

JInuHa oTpe3ka, METpUUYECKHE E€AWHHUIIBI JUIMHBL. J[JInHA JTOMaHOHU, MEpUMETP
MHOT'OYTOJIbHUKA. MI3MepeHune u noCTpOeHNE YIJIOB C IOMOIIBIO TPAHCIIOPTUPA.

Harnsiguele npencraBieHuss o (urypax Ha IJIOCKOCTU: MHOTOYTOJIBHUK,
PSIMOYTOJILHUK, KBAJIpaT, TPEYTOJIbHUK, O PAaBEHCTBE PUTYD.

N3o6paxkenne ¢uryp, B TOM uMcie Ha kieryato Oymare. I[loctpoenue
KOH(MUTypanuii U3 4YacTed MpsMOM, OKPY>KHOCTH Ha HEJIMHOBAHHOW W KIIETYATOU
Oymare. VMcnosnb3oBaHuE CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJIbHUKA, KBaJIpaTa.

[Inomaas MNOPAMOYrOJIbBHUKA W MHOTOYTOJBHHUKOB, COCTAaBJIEHHBIX U3
IPsIMOYTOJILHUKOB, B TOM 4Yucie (uryp, m300pakEHHBIX Ha KJeTdyaTol Oymare.
Enunuiibl n3mepenus mioniaiau.

Harnsigueie npeactaBieHus: O MPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIM
rapasuieIeuIie, KyO, MHOTOTPAHHUKH. N3obpaxenue MPOCTEUIIINX
MHOTOIpaHHMKOB. Pa3BépTku kyba u mnapamienenunena. Co3maHue Mojeneu
MHOTOTPaHHHUKOB (K3 OyMaru, MpoOBOJIOKH, TUIACTUIIMHA U JPYTUX MaTEpPUAJIOB).

O0BEM MpAMOYTOJIBHOTO Tapasuienenunena, kKyoa. EguHunbl u3MepeHus
00BbEMa.

6 KIIACC

HarypaabHblie yucia

Apudmernueckre IEHUCTBHS C MHOTO3HAYHBIMU HATypaJbHBIMU YHCIIAMHU.
YuciioBbie BRIPAKEHUS, OPSAOK ICUCTBUH, UCIOJb30BaHUe CKOOOK. Mcnonb3oBanue
IpU BBIYHUCICHUSIX IMEPEMECTUTEIBHOIO M COYETATEIbHOTO CBOWMCTB CJIOKEHHS U
YMHOKEHUS, pacCIpeIETUTEILHOI0 CBOMCTBA YMHOXEHUSI. OKpYyTIIEHHE HATYyPaJIbHBIX
quced.

JlenuTenu M KpaTHbIE 4KCiia, HAMOOJBIIUN OO JIEUTENh U HAaUMEHBIIIEe
oO1ee kpaTHoe. [lenrmMocTh CyMMBI U POU3BeACHUs. [{efeHne ¢ 0CTaTKOM.

podu

OObIKHOBEHHAs1 JApOOb, OCHOBHOE CBOMCTBO JIpOOM, COKpaIlleHHE IpOOCi.
CpaBHeHMe U ynopsiiouuBaHue ApooOeil. Pemenue 3amay Ha HaXOXACHUE YacTU OT
EeJI0oro M UEeJIoro mo ero 4actu. JlpoOHoe 4YuClIo Kak pe3yiabTaT JesICHUs.
[IpencraBnenne aecATUYHOW ApOOM B BHJIE OOBIKHOBEHHOW NPOOM W BO3MOXKHOCTH
MIPEICTaBICHUs] OOBIKHOBEHHON ApoOW B BUJIE NecATUYHOU. [lecsatnunbie npobu u
MeTpUYecKas cucrema mep. ApudmeTndeckue MeHCTBUS M YHCIOBBIC BBHIPAKECHUS C
OOBIKHOBEHHBIMU U JACCATUIHBIMU JPOOSMHU.

OtHomienue. JleneHue B MaHHOM OTHOIICHMH. Macmtad, MTPOMOPIHS.
[IprmeHnenue nponopurii Opyu peIeHnH 3a1a4.



[lonaTre npoueHTa. Berancnenue nponeHTa OT BEIUYUHBI M BEJIUYUHBI 10 €€
OPOLEHTY. BplpaxkeHne NpPOLEHTOB NECATUYHBIMM Ipo0simu. Pemenue 3amau Ha
IIPOLIEHTHI. BripaxkeHne OTHOIEHUS BEJIMYMH B IIPOLEHTAX.

ITos10:kMTENBHBIC H OTPULATEIbHbBIE YHCJIA

[TonoxuTenbHble W OTpUUATENbHbIE uncia. Llensle umcna. Monyns 4wucia,
reoMeTpuyeckas HHTeprnpeTanus Monyis uucia. HM3o0paxenue uyucen Ha
KOOpAMHATHOM  mpsimoil.  YumcnoBble  mpomexyTku.  CpaBHEHHME — YuUCElNl.
ApudmeTnueckue AEHCTBHS C MOJOKUTEIBHBIMU U OTPULIATEIBHBIMU YUCTIAMH.

[IpssMoyroJibHAs cucTeMa KOOPAMHAT Ha IUIOCKOCTH. KoopamHatel TOUKHM Ha
IJIOCKOCTH, abciucca u opauHara. Iloctpoenue Toyek M puryp Ha KOOpAMHATHOM
IJIOCKOCTH.

BykBeHHbIEe BbIpaKEeHUS

[IpumeHeHue OyKB IJisl 3aIMCU MAaTEMATUYECKUX BBIPAKEHUHN U MPEIIIOKEHUH.
CpoiicTBa apupMeTuyecKkux MAeHcTBUNA. ByKBEHHBIE BBIpaXEHUS U YHUCIOBBIC
IIOJICTAHOBKU. DyKBEHHBIE pAaBEHCTBA, HAXOXKJICHHE HEU3BECTHOIO KOMIIOHEHTA.
®opmynsl, (GopMyIsbl IEpUMETpa U IUIOLIAJIM NPSIMOYTOJIbHUKA, KBajapaTa, 00béMa
napasuienenunena u Kyoa.

PemmieHne TeKCTOBBIX 33124

Pemenne TeKCTOBBIX 3ajad  apuMeTHYECKUM crocoboM. Pemienue
JOTHYeCKUX 3ajad. Pemenue 3a1a4 nepebopoM BceX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amay, coxepamuyx 3aBUCUMOCTH, CBS3BIBAIOIIUMX BEJIUYUHBI:
CKOpOCTB, BPEMS, pACCTOSHUE, LIEHA, KOJIUYECTBO, CTOUMOCTbD, IIPOU3BOIUTEIIBHOCT,
BpeMs, 00bEM paboThl. ENWHULIBI M3MEpEeHHs: MacChl, CTOMMOCTH, PACCTOSHHS,
BPEMEHH, CKOPOCTH. CBSI3b MEXKAY €ANHULIAMU U3MEPEHUS KaXKI0W BETUYUHBI.

Pemenne 3amad, CBA3aHHBIX C OTHOLIEHUEM, TPONIOPLUHOHAIIBHOCTBIO BEJINYHH,
MPOLIEHTAMM; PELIEHNE OCHOBHBIX 3a7]a4 Ha TPOOU U MPOLEHTHI.

OneHka W TPHUKUIKA, OKpyrieHue pesyiabraTa. CocraBieHHE OyKBEHHBIX
BBIPAKEHUH I10 YCIIOBUIO 3a/1a4H.

[IpencraBieHre AAaHHBIX C MOMOLIBI0 Ta0iauL u auarpamMMm. CronOuaTeie
JyarpaMMBbl: YTEHUE U NTOCTpOeHUE. UTeHHe KPYroBbIX AUarpaMm.

Harasignas reomerpust

Harnsigaele npencTtaBieHuss o ¢urypax Ha IUIOCKOCTH: TOYKa, HpsAMasd,
OTPE30K, JIy4, YroJ, JIOMaHasi, MHOTOYI'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK,
OKPY>KHOCTb, KPYT.

B3anmHOEe pacnosiokeHrne NOByX MpsSMBIX HAa IUIOCKOCTH, IapajulesibHbIC
npsiMblE, TEPIEHIUKYJIApHbIE MpsAMble. M3MepeHHe pACCTOSHUN: MEXAY IBYMs
TOYKaMH, OT TOUYKH 0 NPSIMOM, IJIMHA MapLIpyTa Ha KBaJPATHOU CETKE.

N3mepeHne W TNOCTPOEHHE VYIJOB C MOMOIIBK TpaHCHoOpTHpa. Buabl
TPEYIrOJIbHUKOB: OCTPOYT'OJIbHBIN, MIPSAMOYTOJIbHBIN, TYIIOYTOJIbHBIMN,
PaBHOOEIPEHHBIH, PaBHOCTOPOHHU. YeThIpEXYTOJBHUK, IPpUMEPHI
YETBIPEXYTOJIBHUKOB. [IpAMOYTroabHMK, KBaapar: HUCIOJIb30BAaHUE CBOWCTB CTOPOH,
yII0B, auaroHaiiedd. M3o0paxeHue reomMeTpuueckux (UTyp Ha HEITUHOBAHHOM
Oymare ¢ UCHOJB30BAaHUEM IUPKYJsS, JIMHEHKH, YrOJbHUKA, TPaHCIOPTHUPA.
[TocTpoenus Ha kieTdaToit Oymare.



[lepumerp wmHOTOyrosbHWKA. [loHsTHE TUIOMAAM  (UTYPHI, €IUHUIIBI
u3Mepenus miowaau. [Ipubmkénnoe naMepenue mionaau Guryp, B TOM 4UCie Ha
KkBajgpaTHON ceTke. [lpubnmxénHoe H3MepeHue JUIMHBI OKPY>KHOCTH, IUIONIaaN

Kpyra.
CummeTpusd: IeHTpajbHasi, oceBasi U 3epKajibHasi CHMMETPHUHU.

[TocTpoenne CUMMETPUYHBIX UTYD.

Harnsinaele npeactaBiaeHus: 0 IPOCTPAaHCTBEHHBIX (hUrypax: mapasuiesenure],
KyO, mpu3Mma, NHpaMuiaa, KOHYC, UWIuHAp, Mmap u chepa. H3o0paxkeHue
MPOCTPAaHCTBEHHBIX (uryp. I[lpumepsl pa3BEPTOK MHOTOTPAHHUKOB, MWJIWHAPA U
koHyca. Co3znaHue Mojeseil MpoCTpaHCTBEHHBIX Guryp (u3 Oymaru, MpOBOJIOKH,
IJIACTWJIMHA U JPYTUX MATEPUAJIOB).

[Tonsitne oOBEMa, eauHUIBI HW3MEpeHHs 00BEMa. OOBEM MPAMOYTOIHHOTO
napajienenunena, Kyoa.

MHNPEAMETHBIE PE3YJIBTATDBI

K koniy oOyuenuss B S5 kJacce OOydYarolmUNCS TMOJYYHUT CIETYIOLINE
MpeIMeTHBIC PE3yIbTaThI:

Yucaa 1 BBIYUCTCHUSA

[TorumaTe ¥ MPaBUIBHO YMOTPEOISATh TEPMUHBI, CBSI3aHHBIE C HATYPaJIbHBIMU
YUCIIaMH, OOBIKHOBEHHBIMH H JIECATUYHBIMH TPOOSMH.

CpaBHHBATh U yIOPSAI0YNBATH HATYypaIbHBIC YHCTIA, CPABHUBATH B MPOCTEHIIIIX
CiIy4asix OOBIKHOBEHHBIE IpOOH, AECATUUHBIE JPOOH.

CoOTHOCUTH TOUKY Ha KOOPJUHATHOM (YUCIIOBOM) MPSIMOM C COOTBETCTBYIOLIUM
el uucioM U wu3o0paxkaTh HATypajbHBIE YHCIA TOYKAMHU Ha KOOPJAMHATHOU
(4K CIIOBOI) MPSMOM.

BeimonasaTe  apudmeTHUecKkue JACHCTBUS C  HATYpPaIbHBIMH YHCIAMH, C
OOBIKHOBEHHBIMU JPOOSIMU B MIPOCTEUIIINX CITydasiX.

BrInonHATE NpOBEPKY, MPUKUAKY PE3yIbTaTa BEIYUCICHUN.

OKpyrasTh HATypadbHBIE YHCTA.

PenreHue TeKCTOBBIX 32124

Pemate TekcTOBblE 3amaud apu(PMETUYECKHMM CIHOCOOOM M C TOMOIIBIO
OpPraHU30BAHHOI'O KOHEUHOTO 1epedopa BceX BO3MOKHBIX BAPHAHTOB.

Pemates 3amauu, conepkamue 3aBUCUMOCTH, CBS3BIBAIOIINE BEITUYMHBI:
CKOPOCTb, BpEMs, PAaCCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb.

Hcnonb30BaTh KpaTKUE 3aIllMCH, CXEMBI, TaOIUIbI, 0003HAYCHUS TP PEIICHUH
3azay.

[Tonp30BaThCS OCHOBHBIMU €AMHUIIAMHU MU3MEPEHUS: IICHBI, MAaCChl, PACCTOSHUA,
BpPEMEHU, CKOPOCTH, BBIPAXKATh OJHH €IMHUIIBI BEJTMYUHBI Yepe3 IpyTue.

W3Bnekarh, aHaIM3WpOBaTh, OLEHUBATh HH(POPMALIMIO, MPEICTABICHHYIO B
Tabnuile, Ha CTOJI0YATON AMarpaMMme, HHTEPIPETUPOBATH MPEACTABICHHbIC AHHBIE,
MCIIOJIh30BaTh JaHHBIC MPHU PEIICHUN 3a/1a4.

Harasimnas reomerpust



ITonp30BaThCA T€OMETPUYECKMMH MOHATUSAMM: TOYKA, NMpsAMas, OTPE3OK, JIyd,
YIOJI, MHOIOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBoauTh MpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOMHNX (opMy
M3YyYEHHBIX T€OMETPUYECKUX (pUryp.

Hcnonb30BaTh TEPMHUHOJIOTHUIO, CBSA3aHHYIO C yIJlaMH: BEpLIMHA, CTOPOHA, C
MHOT'OYTOJIbHUKAMU: YrOJI, BEPIIMHA, CTOPOHA, JUArOHaNb, C OKPYKHOCTBIO: pauyc,
JIUaMETp, LEHTP.

N300paxaTh U3y4YE€HHbIE TI€OMETpUUYECKHME (UTyppl Ha HEJIWHOBAaHHOW H
KJIETYaTOM Oymare ¢ MOMOILBIO HUPKYJIS U JINHEHKH.

HaxomuTe MIMHBI OTPE3KOB HEMOCPEACTBEHHBIM HM3MEPEHHEM C IIOMOIIBIO
JMHEWKHN, CTPOUTH OTPE3KH 3aJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTHb 33JJaHHOTO
panuyca.

Hcnonb30BaTh CBOWCTBA CTOPOH M YIJIOB IIPSMOYIOJIBHMKA, KBajpara Uil UX
IIOCTPOCHMUS, BBIYUCIICHUSA IIJIOIIAANA U IIEPUMETPA.

Beluucnate nepuMerp W IUIOWAAL KBajpaTa, MNPSAMOYTOJbHUKA, (Uryp,
COCTABJICHHBIX W3 MPSIMOYIOJbHUKOB, B TOM 4YHCIIe (PUTYp, HU300paKEHHBIX Ha
KJIeT4aTon Oymare.

ITonp30BaTbCd OCHOBHBIMM METPUYECKMMH E€IMHHUIIAMU HW3MEPEHUSA JIMHBI,
IUIOIAIN; BBIPAXKATh OJJHUA €IMHUILIbI BEJIMYUHBI Yepe3 IPYyTHE.

Pacno3naBaTh napasuienenurmen, KyO, HCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIIHMHA,
pedpo, rpaHb, U3MEPEHUs, HAXOUTh U3MEPEHHUS MapajuieNenuneaa, Kyoa.

Boruncnate 00bEM KyOa, mapajienenunena IO 33JaHHBIM  U3MEPEHUSIM,
M0JIb30BAThCS €AMHULIAMU U3MEPEHHsI 00bEMA.

Pemlare HecnOXXHBIE 3a1adyd Ha U3MEPEHUE T€OMETPUYECKHUX BEIUYUH B
MIPAKTUYECKUX CUTYALHSIX.

K koniy oOydenus B 6 kijacce oOOydYarolmUiCs TMOJYYHUT CIETYIOLINE
[IPEAMETHBIE PE3YJIbTATHI:

Yuciaa v BBIYUCICHUA

3HaTh M TMOHMMAaThb TEPMHHBI, CBS3aHHBIC C PA3JIUYHBIMM BUIAMU YHCEN U
crnoco0aMu UX 3alUCH, MEPEXOIUTh (€CIH 3TO BO3MOKHO) OT OJTHOM (hOpMBI 3aIlucu
4yuclia K APYromu.

CpaBHUBaTh U YNOPSJOYMBATH LIEJbI€ YUCIA, OOBIKHOBEHHBIE M JECSITHUYHBIC
IpoOu, CpaBHUBATH YUCIIA OJHOTO M PA3HBIX 3HAKOB.

BbInonHATh, coyeTas YCTHblE M TNHUCbMEHHBbIE NPUEMBI, apuU(pMETHUYECKUE
JEUCTBUA C HATypajdbHBIMH M LEIBIMU YHUCIAMU, OOBIKHOBEHHBIMU U JACCATUYHBIMU
IPOOSIMH, TTOJIOKUTEIBHBIMU U OTPULIATEIBLHBIMU YHCIIAMHU.

BpranciaTs 3Ha4YE€HMsI YUCIIOBBIX BBIPAXKEHUH, BBIIIOIHATH NIPUKUAKY U OLICHKY
pe3ysibTaTa BBIYMCICHUN, BBIMOJHATH MpeoOpa3oBaHUs UYMCIOBBIX BBIPAKEHUN Ha
OCHOBE CBOMCTB apu(PMETHUECKUX JEHCTBUM.

COOTHOCUTH TOUKY Ha KOOPJIMHATHOM MPSMOW C COOTBETCTBYIOLIUM €M YHCIIOM
¥ n300pakaTh yKciia TOYKaMy Ha KOOPJIWHATHOW MPsIMON, HAXOAUTh MOJYJIb YHCIIA.



COOTHOCUTH TOYKH B TPSIMOYTOJIBHOW CHCTEME KOOPAWMHAT C KOOpAWHATAMU
3TOU TOYKH.

OKpyTIATH 1IETbIC YUCIA U ISCATUYHBIC TPOOH, HAXOIUTh IPUOTHUKEHUS YHCEIL.

YmncsioBble U 0yKBEHHbIE BHIPAKEHUSA

[lonumate U ynoTpeOsATh TEPMUHBI, CBSI3aHHBIE C 3AMUCHIO CTEIEHU YHUCIA,
HaxOJIUTh KBajparT W KyO 4YHCIIa, BBIYMCIATh 3HAUYCHHS YHCIOBBIX BBIPAKCHHM,
coJiep KalnX CTEICHH.

[Tonb3oBaThCs MpU3HAKAMU JEIMMOCTH, PACKIIaIbIBaTh HATypaldbHbIE YUCHIA HA
POCThIE MHOKUTEIIH.

[Tonb3oBaThCa MacCIITAOOM, COCTABIISATH MIPOMOPIIMU U OTHOIIICHHUS.

Ucnonb3oBath OykBBI Ajisi 0003HAYEHUSI YUCEIl MPU 3aMUCH MAaTEeMaTUYECKUX
BBIPOKCHHM, COCTABJIATh OYKBEHHBIC BBIpOXCHHS W (DOPMYJIBI, HAXOJAUTHh 3HAYCHUS
OYKBEHHBIX  BBIPQXKCHUH,  OCYIICCTBJISS  HEOOXOAMMBIC  IOJCTAHOBKU U
npeoOpa3zoBaHusl.

HaxonuTe Hen3BECTHBIM KOMIIOHEHT PABEHCTBA.

PelieHue TeKCTOBBIX 3a/1a4

Pemats MHOTOIIIATOBBIE TEKCTOBBIC 3aa4K ApUPMETUUECKUM CIIOCOOOM.

Pemate 3amauu, CBsI3aHHBIE C OTHOIIEHUEM, MPOMOPIIMOHATILHOCTHIO BEJIMYHH,
IIPOLIEHTaMHU, PEIIaTh TPU OCHOBHBIE 33]]a4H Ha IPOOU U TIPOLIEHTHI.

Pemates 3amauu, coxepkamme 3aBUCHUMOCTH, CBS3BIBAIONINE BEITUIMHBI:
CKOPOCTB, BPeMsI, PaCCTOSIHHE, IIeHa, KOJTUIECTBO, CTOMMOCTb, TIPON3BOIUTEIHLHOCTD,
BpeMsi, 00bEM pabOThI, UCTIONB3Ys apu(METUUECKUE JACHCTBUS, OIEHKY, MPUKHUIKY,
M0JIb30BAThHCS EAMHUIIAMU U3MEPEHUS COOTBETCTBYIOIINX BEJIMYHH.

CocraBinsiTh OyKBEHHBIE BBIPAXKEHHUS 110 YCIOBHUIO 33/1aUH.

N3Bnekats wuHOpMaLMIO, MPEACTABICHHYIO B Ta0lullax, Ha JUHEHHOM,
CTONOYATOM WJIM KPYroBOM JuarpamMmax, HWHTEPIPETUPOBATH IMPEACTABICHHBIC
JTaHHBIE, UCTIOIH30BATh JAHHBIC MIPU PEIICHUH 3a]1a4.

[IpencrapisaTs MHPOPMALMIO C MOMOIIBIO TAOWI, JUHEHHOW M CTOJIOYATOU
TUATPaMM.

Harasinnas reomerpust

[IpuBoauTh MpPUMEpPHI OOBEKTOB OKPYXAIOMIET0 MHpa, HMEIONMX (popmy
M3YYEHHBIX TEOMETPUUYECKHX IUIOCKUX W TMPOCTPAHCTBEHHBIX (UTYp, NPUMEpHI
PaBHBIX U CHMMETPUYHBIX (DUTYP.

N300pakaTh ¢ TOMOIIBIO ITUPKYJIS, JIMHCHKH, TPAHCTIOPTHPA Ha HETMHOBAHHOU
W KIeTyaTod Oymare W3ydYeHHbIC IIJIOCKHE TeOMeTpudeckue Qurypsl u
KOH(HUTyparuu, CHMMETPUYHBIE (PUTYPHI.

[Tonp30BaThCS TEOMETPUUECKUMH TOHATUSIMHU: PABEHCTBO (UTYDP, CUMMETPUS,
MCIIOJIH30BaTh TEPMHUHOJIOTHUIO, CBSI3AHHYIO C CUMMETPUCH: OCh CUMMETPHUH, IICHTP
CUMMETpPHH.



HaxonuTh BENMUYMHBI YII0B U3MEPEHHEM C MOMOLIBIO TPAHCIOPTHPA, CTPOUTH
YIJIbl 33JJaHHOM BEJIMYMHBI, MOJIb30BAThCS MPU PEUIEHUH 3a/Jad pajyCHON Mepoil
YIJIOB, PACIIO3HABATh HA YEPTE)KAX OCTPBIN, IPSIMOU, PA3BEPHYTHIA U TYIIOM YTJIbI.

Bpluncnare MIMHY JOMaHOM, NEPUMETP MHOTOYTOJBHHKA, IOJIb30BATHCS
€IUHULIAMU U3MEPEHUS JJIMHBI, BBIPAXKaTh OJJHA €IUHUIBI U3MEPEHUS JUIMHBI Yepes
IpyrHe.

Haxonutb, nucnonb3ysi 4epTEKHbIE UHCTPYMEHTBI, PACCTOSIHUS: MEXAY IBYMS
TOYKaMH, OT TOUYKHU 0 NPSIMOM, IJIMHY ITyTH HA KBAAPATHOM CETKE.

Boruucnsate  minomans  GUryp, COCTaBJICHHBIX M3  MNPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa3OMeHHe Ha MPSMOYTOJIbHUKH, Ha paBHbIC (DUTYpHI, JOCTpAaUBAHUE
70 MPSIMOYTOJIbHHUKA, MOJb30BATHCSI OCHOBHBIMU €IMHHMIIAMH M3MEPEHUS IUIOLIA/H,
BBIPAXXaTh OJHU €IMHUIIBI U3MEPEHHUS IUIOIIAIN YEPE3 APYTHUE.

PacriozHaBaTh Ha MOJEISAX U H300pAKEHUSAX NHpPAMUAY, KOHYC, LMJIMHID,
UCIOJIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o0paxkats Ha KjaeT4aTou OyMare NpsMOYTOJbHBINA Mapaljieaenune].

Boruucnsate 00bEM NMPSAMOYTOIBHOTO Napajiesienunena, Kyda, Mob30BaThCA
OCHOBHBIMHU €IUHULIAMU U3MEPEHUS 00BbEMA;

PemaTte HecOXKHBIE 33/layd HAa HAXOXKIEHUE TIEOMETPUUYECKUX BEJIMYUH B
IPAKTUYECKUX CUTYaLHSIX.



TEMATHUYECKOE IINTAHUPOBAHHUE
S KUIACC

KounyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3esioB U TeM uuppoBbIe
Ne i/ P Kourpoubnbie IIpakTHyeckue (upp )
NMPOrpaMmblI Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 Harypanbnbie uncna. JleiictBus ¢ 43 1 bubmuoreka [{OK
HaTypaJIbHBIMU YUCIIAMU https://m.edsoo.ru/7f4131ce
5 Harnsinnas reomerpus. JInnuu Ha 12 2 bubnunoreka LIOK
IJIOCKOCTH https://m.edsoo.ru/7f4131ce
bubnunoreka LIOK
3 OOkrkHOBeHHEIC POOH 48 1 https://m.edsoo.ru/7f4131ce
bubmmoreka IIOK
4 Harnsgnas reomerpusi. MHOrOyroJIbHUKH 10 1 https://m.edsoo.ru/7f4131ce
bubnmorexa LIOK
° Jlecaiiie ApoGH 38 1 https://m.edsoo.ru/7f4131ce
5 Harnsonas reomerpusi. Tena u purypsi B 9 1 bubnmnorexa [JOK
[IPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
but6mmoreka [IOK
! TosToperme 1 0bobmenne 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 4 4
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6 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBIE
HaunMeHoBaHue pa3aesioB H TEM nudpoBbIe
Ne /i P Kourpoabnbie IIpakruueckue (pp )
NMPorpamMmbl Bceero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
bubnuoreka [IOK
! Harypaibhpie wncia 30 1 https://m.edsoo.ru/7f414736
2 Harnsgnas reomerpus. [Ipsimbie Ha 7 bubnnorexa [JOK
IUIOCKOCTH https://m.edsoo.ru/7f414736
bubmuoreka [{OK
3 Jpobu 32 1 1 https://m.edsoo.ru/7f414736
bubnuoreka [{OK
4 Harnsannas reomerpus. CumMmmerpust 6 1 https://m.edsoo.ru/7f414736
bubnunorexa LIOK
> Bripaxcermst ¢ Oyksamu 6 https://m.edsoo.ru/7f414736
6 Harnsanas reomerpusi. @urypsi Ha 14 1 1 bu6nmorexa LIOK
IUIOCKOCTH https://m.edsoo0.ru/7f414736
bu6nmorexa LIOK
7 [TonoxuTenbHbIe U OTPULIATENILHBIE YK CIIA 40 1 https://m.edsoo.ru/7f414736
bubnunorexa LIOK
8 TpencTannenne Kb 6 1 https://m.edso0.ru/7f414736
9 Harnsanas reomerpusi. @urypsi B 9 1 bubnunorexa LIOK
MPOCTPAHCTBE https://m.eds00.ru/7f414736
10 [ToBTOpeHnue, 060061IeHNE, 20 1 bubnuoreka [JOK
cucTeMaTu3amnus https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 170 5 5
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PABOYAS ITPOI'PAMMA YYEBHOT' O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

INOACHUTEJIBHASA 3AIINCKA

Anrebpa SIBISIETCS. OJHHUM M3 OIOPHBIX KypCOB OCHOBHOTO OOIIETO
oOpa3oBaHMsI: OHA 00ECTIEYNBACT U3YUCHUE IPYTUX JUCIHUIUINH, KaK €CTECTBEHHO-
HAay4yHOro, TaK ¥ TyMaHUTAPHOIO LMKIOB, €€ OCBOCHHE HEOOXOAUMO MJIs
IPOAODKEHUs 00pa30BaHUs U B IMOBCEAHEBHOM XU3HU. Pa3BuTHe y 00ydaromumxcs
HAYYHBIX TPEJCTABICHUNH O TMPOUCXOXKACHUM U CYIIHOCTH aireOpandecKux
abcTpakiuii, cnoco0e OTPAKEHHUsSI MATEMAaTUIECKON HAYKOM SIBJIEHUI U MPOIECCOB
B NPUPOJE U OOILIECTBE, POJM MATEMAaTHYECKOIO MOJECIHMPOBAHHUS B HayYHOM
NO3HAHUM U B MPAKTHKE CIIOCOOCTBYET (DOPMHUPOBAHHUIO HAYYHOTO MUPOBO33PEHUS
Y Ka4eCTB MBIIIJICHUS, HEOOXOIMMBIX AJIsl aJalTaliyd B COBPEMEHHOM LU(POBOM
oOmecTtBe. M3ydyeHnue anreOpbl oOecreuyuBaeT pa3BUTHE YMEHHUS HaOII0JaTh,
CpaBHMBaTh, HAaXOAWUTh 3aKOHOMEPHOCTH, TpPeOyeT KPUTUYHOCTH MBIIICHUS,
CIIOCOOHOCTH apryMEHTHUPOBAHHO OOOCHOBBIBaTb CBOM JEMCTBHSI M BBIBOBI,
dopMynupoBath yTBepkAeHHs. OcBOEHUE Kypca anredpbl 00eceunBaeT pa3BUTHE
JOTUYECKOTO MBINUICHUSI OOYJarolIMXCsA: OHM HWCHOJB3YIOT JEAYKTUBHBIE H
WHAYKTUBHBIE PACCYXJEHUs, 0000IIeHIEe W KOHKPETU3AINIO0, a0CTparupoBaHue u
ananoruto. OOyueHwe  anreOpe  MOpPEANoJaraeT  3HAYUTEIBbHBIA  00BEM
CaMOCTOSITEJIbHOM ~ JIEATEIBHOCTH  OOYYaroIMXCs, II03TOMY CaMOCTOSITENIbHOE
pelleHue 3aa4 ABJSETCs peann3aleil 1esTeIbHOCTHOTO MPUHIMIIA 00Y4YEeHHUS.

B crpykType mporpammbl y4eOHOro Kypca «Auredpa» Ajii OCHOBHOIO
o01ero o0pa3oBaHUs OCHOBHOE MECTO 3aHUMAIOT COAEPKATEIbHO-METOANYECKIE
auHUM: «Yucaa v BBIYMCICHUSY, «ANreOpandeckie BhIpaXKEHUs», «YPaBHEHUS U
HEpaBeHCTBa», «DyHkuun». Kaxgas u3 3THX colepiKaTelbHO-METOIUYECKUX
JVMHUH pa3BUBAETCs Ha MPOTSHDKEHUU TPEX JIET U3yUEHUsl Kypca, B3auMOJIEHCTBYSI C
JPYyTUMHU €ro JuHusMU. B Xxonae wu3ydeHuss ydeOHOro kKypca o0Oydaromumcs
MPUXOJUTCS JOTHYECKH PACCYX AaTh, UCIOJIb30BaTh TEOPETHUKO-MHOKECTBEHHBIN
s3bIK. B CBSI3M ¢ 3TUM B IporpaMMy y4eOHOro Kypca «Aireépa» BKIIOUYEHBI
HEKOTOpbIE OCHOBBI JIOTMKH, NPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazienax
MaTeMaTHYECKOro 00pa3oBaHUs U CHOCOOCTBYIOIIME OBIAJCHUIO 00YyYarOIIMMUCS
OCHOB  YHUBEPCAIBHOTO MaTeMaThueckoro s3bika. CopaepkaTenpHOW |
CTPYKTYPHOM OCOOEHHOCTBIO Yy4yeOHOro Kypca «Auredpa» SBISIETCS €ro
MHTETPUPOBAHHBIN XapaKTep.

Conmepxxanne nuHMA «Yucna W BBIYMCICHUS» CIYXKHT OCHOBOM JIJIst
JAIBHEUIIIETO M3yYeHUs MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO Yy OOYYarOIIMXCS
JIOTUYECKOTO MBIIUICHUS, (OPMUPOBAHUIO YMEHUS MOIH30BATHCS alTOPUTMaMU, a



TaK)Ke MPUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOANMBIX AJIsi IIOBCEIHEBHOM
®KU3HU. Pa3BuTHE NMOHATHA O YMCIIE HAa yPOBHE OCHOBHOTO 00IIero oopa3oBaHus
CBSI3aHO C PAalMOHAIBHBIMH M HPPALUOHAIBHBIMH YWCIaMH, (HOPMHpPOBAHHEM
MPEACTABICHUM O JEHCTBUTEIHHOM YHCIIE. 3aBEpUICHUE OCBOCHUSI YHUCIOBOU
JIMHUU OTHECEHO K cpeiHeMY 00111eMy 00pa30BaHHUIO.

Copnepkanue JByX aireOpanyecKux JIMHUN — « AITeOpandecKue BhIPAKCHUS
U «YpaBHEHHS] U HEPABEHCTBa» CIIOCOOCTBYET (POPMHUPOBAHUIO Yy OOYUAIOIIMXCS
MaTEMaTUYEeCKOro armapara, HeOOXOAUMOTO JUIsl PElICHUs 3aja4 MaTeMaTUKH,
CMEXHBIX TMPEAMETOB M MPAKTUKO-OPUEHTUPOBAHHBIX 3adady. Ha ypoBHe
OCHOBHOIO 0011ero oOpa3oBaHusl Y4YeOHBIM MaTepuan TPYNIUPYETCS BOKPYT
palroHaNbHBIX BBIpAXKEHUN. AJredpa AeMOHCTPUPYET 3HAUCHHE MAaTEeMaTUKH Kak
s3bIKa ISl TIOCTPOEHHUS MaTeMaTHYeCKUX MOJeNiel, OIMUCaHUsl MPOILECCOB U
SBJIEHUN peanbHOro Mupa. B 3amaunm oOyueHust anreOpe BXOAAT TaKkkKe
JalbHENIIee pa3BUTUE AJNTOPUTMHUYECKOTO  MBIIUIEHUS, HEOOXOIMMOro, B
YaCTHOCTH, JJII OCBOEHHUS Kypca HWH(OPMATUKH, W OBJAJCHHE HaBBIKAMU
JeAYKTUBHBIX paccyxacauii. [IpeoOpa3oBaHre cCUMBOJIBHBIX (OPM CIIOCOOCTBYET
pa3BUTHIO BOOOpaKEHUs, CIIOCOOHOCTEH K MaTeMaTHIECKOMY TBOPUECTBY.

Conepxanue QyHKIMOHANBHO-Tpa(UUECKON JIMHUU HALEJIIEHO Ha MOJyuYeHUe
oOyJaroluMuUCs 3HaHUM O (QYHKIUSAX KaK Ba)KHEHIIeH MaTeMaTUYecKOW MOJeiH
JUTSL OTIMCAHUS M UCCIIEIOBAHMS Pa3HOOOPa3HBIX MPOIIECCOB U SBICHUN B MPHUPOJIC
u obmiectBe. M3yueHue martepuana CroOCOOCTBYET PAa3BUTHUIO Yy OOYYaroOIIUXCS
YMEHHMsI UCTOJIb30BaTh Pa3JInYHbIC BBIPA3UTEIbHBIE CPEICTBA SI3bIKAa MATEMATUKH —
CIIOBECHBIE, CHUMBOJINYECKHE, TpauuecKue, BHOCUT BKJIaJ B (QOpMUPOBAHUE
MPEICTABICHUMA O POJIM MAaTEeMAaTHUKU B PA3BUTHH [IUBUIN3ALUU U KYJIbTYPHI.

CornacHo yueOHOMYy TuUIaHy B 7-9 Kkjaccax u3ydaercss Yy4eOHbIA Kypce
«Anre0Opa», KOTOPBIA BKIIOYAET CIEAYIONIME OCHOBHBIC Pa3felibl COICpPIKAHUS:
«Yucma u BBIUKCIEHUS», «ANTEOpandeckre BBIPAKEHUS», «YPaBHEHUS U
HEpaBEHCTBA», « DYHKIIHI.

Ha u3yuenue yueOHoro kypca «Anredpa» orBoaurcs 306 yacos: B 7 kiacce
— 102 4aca (3 yaca B Henento), B 8 kinacce — 102 ygaca (3 yaca B Henento), B 9
kiacce — 102 yaca (3 yaca B HezieIi0).



COJAEPKXAHUE OBYUYEHUA

7 KIIACC

Yuciaa 1 BBIYUCTCHUSA

Jlpobu OOBIKHOBEHHBIE M JACCATUYHBIC, MEPEXOA OT OIHON (HOPMBI 3amucH
npobert k gpyroir. [loHsATHe palMOHATBHOTO YHCHA, 3aliCh, CpPaBHCHHE,
yOOPSIOUYMBAHUE  pallMOHAIBHBIX  4YHcel.  ApudMeTrhyeckue  JEHUCTBUA €
palMOHAJIBHBIMA YHUCJaMU. PellleHne 3ajad M3 peajbHOM NPAKTHKKA HA YacTH, Ha
TpoOH.

Crenenb ¢ HaTypaJbHBIM [OKa3aTeJeM: OIpeAeNeHne, IpeoOpa3oBaHue
BBIPKEHUII Ha OCHOBE OIpEAeNCHUs, 3amuch OonbinXx uucen. [IpoieHTsl, 3amuch
IPOLIEHTOB B BHJI€ IpoOM U ApoOH B BUIEC MPOLEHTOB. Tpu OCHOBHBIC 33/aud Ha
IIPOLICHTBI, pELICHUE 3a7a4 U3 PEabHON IIPAKTUKHU.

[IpuMeHeHne  NPU3HAKOB  JICIHMOCTH,  PAa3lOKEHHME HAa  MHOXHUTEIU
HaTypaJbHbIX YHCEIL.

PeanbHple  3aBucMMOCTM, B TOM  4uciae mOpsMags M oOpaTHas
[IPONOPLIUOHAIIBHOCTH.

AJire0panvecKue BbIPAKEHUS

IlepemMeHHBIE, YMCIIOBOE 3HAYECHUE BBIPAKECHUSA C NMEpPEMEHHOM. JlomycTnmbie
3HA4YEHUs NEpEeMEHHBIX. [IpeacTaBieHne 3aBUCUMOCTH MEXIY BEIMYMHAMU B BHUJC
(dopmyinbl. Beruncnenus no ¢opmynam. IIpeoOpa3oBanne OyKBEHHBIX BBIPAXKECHUH,
TOXXKJECTBEHHO pPaBHbIE BBIpAXKEHMs, IMpaBWia MpeoOpa3oBaHUs CYMM U
IPOU3BEJICHUH, TPaBUIa PACKPBITUS CKOOOK M MPUBEAEHUS MOJOOHBIX CIaraeMbiX.

CBONCTBA CTENEHU C HATYPAIbHBIM MOKA3aTEJIEM.

OnHowiensl U MHOTOWIEHBl. CreneHb MHorouseHa. ClOKEHHE, BbIUMTAHHE,
YMHOEHNE MHOTOWICHOB. DOpMyIIbl COKPAILIEHHOTO YMHOXKEHUA: KBaAPAaT CYMMBI U
KBagpar pasHocTh. Popmysia pa3HOCTH KBaApaToB. Pa3nokeHMe MHOIOYJIEHOB Ha
MHOKHTEJIH.

YpaBHeHMs U HEPABEHCTBA

VYpaBHeHUE, KOpPEHb YypaBHEHUs, IMpaBuja MpeoOpa3oBaHUs YpaBHEHHS,
PABHOCWJIBHOCTb YPAaBHEHUM.

JIluHeiHOEe ypaBHEHHME C OJHOW IEPEMEHHOM, YHCJIO KOPHEH JIMHEUHOTO
YPAaBHEHHS, PELICHHUE JIMHENHBIX YpaBHEHUN. COCTaBIEHUE YPABHEHHUN MO YCIOBUIO
3ajaun. Pemenne TeKCTOBBIX 3a/1a4 € MOMOUIBIO YPABHEHUM.

JIuneiiHoe ypaBHEHHE C JBYMs NEepeMeHHbIMH U ero rpaduk. Cucrema aByX
JVHEWHBIX YpaBHEHUW C JAByMs II€pEeMEHHBIMHU. PemenHue cucreM ypaBHEHUHN
crocoboM mojicTaHOBKU. [IpuMepsl pelieHust TEeKCTOBBIX 33/a4 C MOMOIIbIO CHCTEM
YpaBHEHUN.

DyHKUNHA

Koopaunara toukn Ha npsMon. UucioBble NpOMexXyTKH. PaccrosHue mexny
JBYMSI TOYKaMU KOOPJIMHATHOU MPSIMOM.



[IpsimoyronbHast cuctema koopauHat, ocu OX u Oy. Abcmucca U opauHaTa
TOYKH HAa KOOPAMHATHOW TuTOocKocTH. [Ipumeps! rpadukoB, 3agaHHBIX (POPMYIIaMH.
UYrenue rpadukoB peanbHbIX 3aBUcuMocTel. [lonstue pynkuuu. I'padux GyHKINM.
CporictBa Qyukimid. Jlunerinas ¢yukius, e€ rpaduk. I'paduk dyskuuun y = |X|.
I'paduueckoe pernieHre TMHEMHBIX YPaBHEHUM M CUCTEM JIMHEHWHBIX YPaBHEHUH.

8 KJIACC

Ymncsia v BbIYMCJIEHUS

KBagpatueiii kopenb u3 uwucia. l[loHstue 00 wuppanMoOHAIBHOM YHCIE.
HecsaTuunble MPUOIMKEHUST UppalMOHAIBHBIX 4Yucen. CBoiicTBa apudmeTHdecKux
KBa/IpAaTHBIX KOPHEH U UX MPUMEHEHUE K MPeoOpa30BaHUIO YUCIOBBIX BBIPAXKEHUHN U
BBIYMCJICHUAM. [[€MCTBUTEIILHBIC YHUCIIA.

Crernens ¢ 1eJbIM MOKa3aTesieM U €€ cpoiicTtBa. CTaHgapTHAs 3aMUCh YHCIA.

AJire0panvecKue BbIPAKEHUS

KBampaTHblil TpEXUsieH, pa3aoKeHUE KBaAPATHOTO TPEXUIEHA HA MHOXKHUTEIH.

AnreOpanveckass JpoOb. OCHOBHOE CBOWMCTBO anreOpandyeckod ApOOH.
CrnoxeHue, BBIUUTAHUE, YMHOXKEHHUE, [IeJICHUE  aireOpandeckux JApooOei.
PannoHanbHbie BBIpaXXEHUS U UX IPEOOpPa3OBAHHKE.

YpaBHeHUS U HEPABEHCTBA

KBagpatHoe ypaBHeHue, dhopmysa KOpHEH KBaJpaTHOTO ypaBHEHHUs. Teopema
Buera. Pemienue ypaBHEHHI, CBOJOAIIMXCA K JIMHEMHBIM H  KBaJIpPaTHBIM.
[Ipocreiimne qpoOHO-paOHATbHBIE YPaBHEHUS.

I'paduueckass mHTEpHIpeTalus ypaBHEHUH C JIBYMs MEPEMEHHBIMH M CHUCTEM
JIMHEMHBIX YpaBHEHUM C JAByMs mnepeMeHHbIMU. [Ipumepsl pemienus cucrem
HEJIMHEWHBIX YPAaBHEHUM C IBYMsI IEPEMEHHBIMH.

Petienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CIocoOoM.

HucnoBble HEpABEHCTBA U MX CBOWMCTBA. HepaBeHCTBO ¢ OAHOM MEPEMEHHOM.
PaBHOCUIIBHOCTE HepaBeHCTB. JIMHENWHBIE HEPABEHCTBA C OJHOM IEPEMEHHOU.
CucTteMbl TMHEHHBIX HEPABEHCTB C OJJHOM MEPEMEHHOM.

DOYyHKIUU

[lonsitne pynkiuu. O6macTh ONpeAesieHns 1 MHOXKECTBO 3HAYEHUH (DYHKIIMH.
CnocoObl 3a1aHus PyHKIUH.

I'padpux ¢ynkmuu. Utenuwe cBoicTB dyHkiuu mno e€ rpaduky. [Ipumeps
rpadguKoB QYHKIHMA, OTPAKAIOIINUX PEATTLHBIE TPOIECCHI.

OyHKIMK, OMUCHIBAIOIIME TIPSIMYyH0 UM OOpaTHYHO MPONMOPLHUOHAIILHBIC
3aBHCHMOCTH, uX rpadukn. Oyrkimn y = X2, y = X3, y = VX, y=|x|. Tpaduueckoe
pElLICHUE YPAaBHEHUN U CUCTEM YPABHECHUM.

9 KUIIACC

Yucia v BIYUCICHUSA

PannoHanpHbie 4HMCIa, UppalMOHAIBHBIE YKCIIA, KOHEYHbIE M OECKOHEYHBIE
JecATUYHbIE NpoOU. MHOXKECTBO NEHCTBUTENBHBIX YMCEN, JEHCTBUTEIbHBIE YHCIIA



Kak OeCKOHEYHbIe JeCATHYHbIE Apoou. B3auMHO OHO3HAYHOE COOTBETCTBUE MEXKIY
MHOKECTBOM JIEMCTBUTEJIBHBIX YUCET U KOOPAUHATHOU MPSMOM.

CpaBHeHHE  JCWUCTBUTENBHBIX  4HCEN, apuU(METHUYECKHEe JCUCTBUA C
NENCTBUTEIBHBIMU YUCIAMU.

Pa3mepsl 0OBEKTOB OKpPYXAIOLIEr0 MHpA, JJIATEIBHOCTh TIPOLECCOB B
OKPY’KAIOIEM MUPE.

[TpuOnmk€HHOE 3HAUYEHHWE BEIMYMHBI, TOYHOCTH NpuOIMKeHus. OKpyricHHe
yucen. [Ipuknaka u orieHKa pe3yJIbTaTOB BEIYMCIECHUMN.

YpaBHeHUs U HEPABEHCTBA

JluneriHOE ypaBHEHME. PelnieHne ypaBHEHUM, CBOISIIIAXCS K JIMHEUHBIM.

KBagpatHoe ypaBHeHue. PemieHune ypaBHEHUM, CBOIAIIMXCA K KBAJPATHBIM.
bukBaaparHoe ypaBHeHue. [IpuMepbl pelieHusT ypaBHEHHU TPETbEHd U YETBEPTOMN
CTEIIEHEN Pa3JI0’)KEHUEM Ha MHOKUTEIIN.

Pemenne apoOHO-pallMOHANBHBIX YpaBHEHHH. PerieHne TEKCTOBBIX 3ajad
anreOpanyecKuM METOJIOM.

VYpaBHeHuEe ¢ IByMs NEpEeMEHHbIMU M €ro rpaduk. PemieHue cucrem AByX
JMHEVHBIX YPAaBHEHUM C IBYMs IEpEMEHHBIMHU. PelieHue cucrem IByX ypaBHEHUH,
OJTHO U3 KOTOpBIX JHMHEHHOE, a JApyroe — BTOpoH cTeneHu. [paduueckas
UHTEpIIpETalNs CUCTEMBI YPABHEHUN C IBYMsI [IEPEMEHHBIMH.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CocoOoM.

UucnoBeie HEPABEHCTBA U UX CBOMCTBA.

Pemienne nMHENMHBIX HEPABEHCTB C OJHOM IepeMeHHOU. Pemenne cucrem
JIMHEMHBIX HEPABEHCTB C OJHOM IiepemMeHHOW. KBanparHele HepaBeHCTBa.
I'padmyeckas uHTEpHpeTanusi HEPABEHCTB M CUCTEM HEPABEHCTB C JBYMs
[IEPEMEHHBIMH.

DOYyHKIUU

KBagpatuunas ¢ynkius, e€ rpaduk u cBoiictBa. [lapaGona, KOOpauHATHI
BEPIIMHBI 1TapadOoJIbl, 0Ch CAMMETPHUH MTapa0OJIbI.

I'padukn ynxumii: y = kx, y = kx + b, y = k/x, y = x3, y = VX, y = |X| u nx
CBONCTBA.

YucoBbie 10CJIe10BATEILHOCTH U IPOrPeccun

[loHsATME YHCIIOBOM IOCJIENOBATEIBLHOCTH. 3aJaHHE IOCIEI0BATEIBHOCTH
peKyppeHTHOH dhopmyoii u popmysoil N-ro uieHa.

Apudmernueckass W reomerpuueckas mnporpeccuu. Dopmyisl N-ro YieHa
apu(pMETHIECKON U TEOMETPUIECKON MPOTPECCUiA, CyMMBI TTEPBIX N YJICHOB.

N3o00pakenne 4YiIeHOB apu(METHUYECKOW W TEOMETPUYECKON mporpeccuit
TOYKaMU Ha KOOPAMHATHOW IUIOCKOCTU. JIMHEHWHBIM W DKCIIOHEHLMWAJIBbHBIA POCT.
CI10HBIE TPOLICHTHI.

INPEAMETHBIE PE3YJIBTATDBI

K xonmy oOyuenuss B 7 Kjacce OOyyaroUIMiicss MOJYYUT CIEAYIOLINE

IIPEAMETHBIE PE3YIIbTATHI:



Yucaa 1 BIYMCJICHUS

BoimonHsaTh, coYeTas YCTHbIE W TMHCHMEHHBIC MPHUEMBI, apuUPMETUUECKUE
JEUCTBUA C PAlMOHAIbHBIMU YU CIIAMH.

Haxonuth 3Hau€HUs YKCIOBBIX BBIPAKEHUM, NPUMEHITh pPa3HOOOpa3HbIE
CrocoObl ¥ TPHUEMBI BBIYUCIICHUS 3HAUYEHUU JIPOOHBIX BBIPAKEHUH, COJEpIKaIIUX
OOBIKHOBEHHBIE U JIECITUYHBIE IPOOH.

[lepexonuth OT OAHOW (QOPMBI 3amHMCH YUCEN K APYroi (mpeoOpa3oBBIBATH
JECATUYHYIO JIp0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSTHYHYIO, B YACTHOCTHU
B O€CKOHEYHYIO JICCATUYHYIO IPOOB).

CpaBHUBATH U YNIOPSAIOYUBATH PALMOHAIIBHBIC YUCIA.

OKpyTasTh yucna.

BBINOMHATS NPUKUJIKY U OLIEHKY pe3yJibTaTa BBIYMCIICHUM, OLICHKY 3HAYCHUU
YUCJIOBBIX BBIPAXCHUW. BBIMTONHATE ACUCTBHUS CO CTENEHSMH C HaTypaJbHBIMU
MOKa3aTEIISIMH.

[IpuMeHATh MPU3HAKK JIETUMOCTH, PA3JI0KEHHE Ha MHOXKHMTENIN HaTypajbHBIX
quced.

PemaTte npakTHKO-OPUEHTHUPOBAHHBIE 3a/layd, CBS3aHHbIE C OTHOLIEHUEM
BEJIMYMH, MPONOPUUOHAIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, HWHTEPIPETUPOBATH
pe3yabTaThl pEUIEHUs 3a7ad C YYETOM OTrPAaHUYEHUH, CBSI3aHHBIX CO CBONCTBAMHU
paccMaTpuBaeMbIX 0OBEKTOB.

AJire0OpanvecKue BbIPaKeHUs!

Hcnonp3oBath anredbpandeckyro TEPMUHOIOTHIO U CUMBOJIMKY, TIPUMEHSITH €€ B
IpoLECCe OCBOCHMSI yUeOHOro MaTepuaia.

Haxonuth 3HaueHus: OyKBEHHBIX BBIPAKCHUM TpU 3aJaHHBIX 3HAYCHUSIX
MEPEMEHHBIX.

BoInonHATh peodpa3oBaHus LEJIOr0 BhIPAKEHHUS B MHOTOWIEH MPUBEICHUEM
M0JIOOHBIX CJIAraeMbIX, PACKPBITUEM CKOOOK.

BpINOMHATE yMHOXXEHUE OJHOWIEHa HAa MHOTOYJIEH W MHOTOWIeHa Ha
MHOT'OWJIEH, MPUMEHATH (DOPMYJIbI KBaJIpaTa CyMMbI U KBaJIpaTa pa3HOCTH.

OcCymeCTBIATh  PA3J0)KEHUE MHOTOWICHOB HAa MHOXKHWTEIM C TMOMOIIBIO
BBIHECEHUS 3a CKOOKM OOIIEro MHOXKMTEJIS, TPYIIIUPOBKU CJIaraéMbIX, TPUMEHEHUS
(GopMyJ1 COKpAIIEHHOTO YMHOXKEHHUS.

[IpumensaTs mpeoOpa3oBaHUsi MHOTOUYJICHOB JJISl PEIICHUS PA3IMYHbBIX 3a7a4 U3
MaTeMaTUKH, CMEXXHBIX MTPEIMETOB, U3 PEAIbHON MPAKTUKH.

Hcnonb3oBaTh CBOMCTBA CTEMEHEW C HaTypalbHBIMM TOKA3aTENsIMHU IS
peoOpa3oBaHUsl BHIPAKCHUI.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHEWHBbIE ypaBHEHMS C OJHOM NIEPEMEHHOM, NPUMEHSS IpPaBUIIA
nepexoja OT UCXOJHOT0 YpaBHEHHUS K PaBHOCHIIBHOMY emy. [IpoBepsiTh, sBIg€TCS JIn
YHUCJIO KOPHEM YPAaBHEHHS.



[IpumensTh rpaduyecKkue METOAbl MPU PEUICHUH JUHEWHBIX YpaBHEHUH U UX
CUCTEM.

[lonGupate mnpuMepbl TMap 4YHCEN, SBISIONIMXCA PEHICHUEM JIMHEHHOTro
YPaBHEHUS C ABYMsI [IEPEMECHHBIMU.

CtpouTh B KOOPIAMHATHOW IMJIOCKOCTU I'paUK JIMHEHHOTO YpPaBHEHHS C JABYMs
MEPEMEHHBIMHU, MOJIB3YACh TpaUKOM, TPUBOJUTH PUMEPHI PELICHUS YPABHEHHSL.

Pemate cuctembl ABYX JIMHEWHBIX YPABHEHUH C ABYMS NEPEMEHHBIMU, B TOM
quciie rpadu4yecKu.

CocraBisATh M pemarh JMHEWHOE YpPAaBHEHHME WIM CHCTEMY JIMHEHHBIX
YPaBHEHHUH IO YCIIOBHUIO 337a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
34144 MOJyYECHHBIN pE3yJIbTar.

DOYyHKIUU

N300paxaTh Ha KOOPJMHATHOM MPSMOMl TOYKH, COOTBETCTBYIOIINE 3a/laHHBIM
KOOpJMHATaM, JIy4H, OTPE3KH, UHTEPBAJIbI, 3alIUCHIBaTh YMCJIOBBIE ITPOMEKYTKH HA
anreOpanyeckoMm si3bIKeE.

OTMeuarp B KOOPAMHATHOM IUIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpPJIHWHATaM,
CTpOUTh rpaduku TMHENHBIX GyHKIMNA. CTpouTh rpaduk GyHKIUU Y = [X|.

OnuceiBaTh € TOMOMIbIO (PYHKUMH M3BECTHbIE 3aBUCUMOCTU  MEXKIY
BEJIMYMHAMHU: CKOPOCTb, BpEMsI, pacCTOSHUE, LE€HA, KOJUYECTBO, CTOMMOCTS,
MIPOU3BOAUTEIBHOCTD, BpEMs, 00BEM PabOTHI.

Haxonuthb 3HaueHHne PyHKIIMU 1O 3HAYECHHIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crocod TpPEACTaBlICHUS W aHajdu3a HHQPOPMAIINH,
U3BJIEKaTh U MHTEPIIPETUPOBATh MH(POPMALIKIO U3 TPaPUKOB peabHBIX MPOLECCOB U
3aBUCHUMOCTEMN.

K xoniy oOydenns B 8 kiacce oOydaromuidcsi TMOJYYHUT CIETYIOLINE
IIPEAMETHBIE PE3YIIBTATHI:

Yuciaa v BIYUCICHUSA

Hcronbs30BaTh HaydajabHBIE MPEICTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX
qyuceNn JJI1 CpaBHEHUS, OKPYIJI€HUS M BBIUMUCIECHUHM, M300paxarh ACHCTBUTEIbHBIC
YyUCJIa TOYKaMHA Ha KOOPAWHATHOW MPSAMOU.

[IpuMeHATh TOHATHE apUPMETUUYECKOTO KBAJPATHOTO KOPHS, HAaXOIUTh
KBaJIpaTHbIE KOPHHU, HCIOJIb3YS NPHU HEOOXOJUMOCTH KaJIbKYJSTOP, BBIMOJIHATH
npeoOpa3oBaHus BBIPAKEHHM, COJEpXKAIIMX KBaJpaTHbIE KOPHHU, HCIOJIb3YS
CBOMCTBA KOPHEW.

Hcnonb3oBaTh 3amucu OOJIBIIMX M MAJIbIX YHUCEN C MOMOUIBIO JIECATHUYHBIX
npoOeii u creneHeit uucia 10.

AJire0OpanvecKue BbIPaKeHUs!

[IpuMeHATh MOHATHE CTENEHW C LEJIbIM  IOKa3aTejeM, BBINOJHATH
npeoOpa3zoBaHus BHIPAXKEHHM, COAEPKALIUX CTETIEHU C LEJIbIM IMOKA3aTEIEeM.

BBINONHATE TOXIECTBEHHbIE MPEoOpa30BaHus PAllMOHANBHBIX BBIPAKEHUN Ha
OCHOBE MPaBUJI ICUCTBUN HAJ MHOTOWIEHAMH U aNre0panyecKuMu ApoOsSMH.



PacknanpiBaTh KBagpaTHBIN TPEXUIIEH HA MHOKUTEIIN.

[IpumensTh MpeoOpa30BaHUs BBIPAKEHUH IS pEHICHUs Pa3iMyYHBbIX 3a7ad U3
MaTE€MAaTHUKH, CMEKHBIX IPEIMETOB, U3 PEAIbHON MTPAKTUKH.

YpaBHeHUs U HEPABEHCTBA

Pemlars nuHEVHBIE, KBaJpaTHbIE YPABHEHUS W pPalUMOHAIbHBIE YpPAaBHEHUS,
CBOJSIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUM C ABYMS IEPEMEHHBIMH.

[IpoBoaUTE IPOCTEMIINE HMCCIEAOBAHUSA YPABHEHUM M CHCTEM YPAaBHEHUMW, B
TOM YHCJI€ C MPUMEHEHHEM TpaduuecKuX NnpejcTaBieHnil (ycTaHaBIuBaTh, UMEET JIH
ypaBHEHUE WM CUCTEMA YPABHEHUHN PEILICHUs, €CJTU UMEET, TO CKOJIBKO, U MpOUee).

[lepexoauTs OT cloBecHOW (OPMYIMPOBKU 3aJauu K e& airedpandeckoin
MOJEIIM C TIOMOIIbKD COCTaBJICHHUS YpPaBHEHUS WM CHUCTEMBbl ypaBHEHU,
MHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3aJ1a4H MOJYyYEHHBIN pe3yJIbTaT.

[IpuMeHATH CBOMCTBA YMCIIOBBIX HEPABEHCTB JJII CPABHEHMS, OLICHKH, PEIIaTh
JMHEMHbIE HEPABEHCTBA C OJHOW NMEPEMEHHON U UX CHCTEMBI, JaBaTh IpapUUeCcKyro
WJUTIOCTPALIMIO MHOKECTBA PEIICHU HEPABEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUU

[loHuMaTh ¥ HCHOJB30BATH (DYHKIIMOHAIBHBIE TMOHATHUS U S3bIK (TEPMUHBL,
CUMBOJIMYECKUE OOO03HAUYEHMsI), OMNPENENATh 3HAU€HHE (PYHKLIHUU 10 3HAYEHUIO
apryMeHTa, OlpeeNsTh CBOMCTBA (YHKIMU MO €€ rpauKy.

Ctpouts rpaduku 31€eMeHTapHbIX (QYHKIMM BUAA:

y=k/x,y=x2,y=x3,y = ||, y = VX, OIHCBIBaTh CBOICTBA YHCIOBOH (ByHKINHI
o e€ rpadukxy.

K koHmy oOyuenus B 9 kJjacce o0Oydyarlomuiicss TOJXYYUT CIEAYIONINE
IPEIMETHBIE PE3YJIbTATHI:

Yucaa v BBIYUCICHUSA

CpaBHHBAaTh M YIIOPSI0YMBATH PALMOHAJIBHBIE U UPPALlMOHAIbHBIE YHCIIA.

BoinonHsATe apudpmeTrueckue AeUCTBUS C PallMOHAIBHBIMHU YHCIaMH, COYETast
YCTHbIE W TMHCHbMEHHBIE MPUEMBI, BBINOJHITh BBIYHCICHUS C HPPALMOHAIBHBIMU
YUCIIAMH.

Haxonuth 3HaUY€HMsI CTETIEHEW C LEIbIMU MOKA3aTENsIMU U KOPHEW, BBIYUCIATD
3HAYEHHUS YUCIOBBIX BBIPAKEHUH.

OKpyrJisiTh  I€HUCTBUTENIbHBIE YHUCJA, BBIMOJHATh TMPUKUIKY Ppe3ysbTaTa
BBIUNCIICHUH, OLICHKY YUCJIOBBIX BBIPAKCHUMU.

YpaBHeHUS U HEPABEHCTBA

Pemate nuHeiHbIe U KBaJpaTHbIE YpaBHEHUS, YPABHEHMSI, CBOJSAIIUECS K HUM,
npocrenme ApoOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemare cucteMbl NBYX JIMHEHHBIX YPaBHEHUN C JBYMS IEPEMEHHBIMU H
CUCTEMBI JIByX YPAaBHEHHM, B KOTOPBIX OJJTHO YPABHEHUE HE SBISETCS JTUHEHHBIM.

Pemiath TeKCTOBBIE 3ajayu  aJreOpauvdeckKuM CIOCOOOM ¢ TTOMOIIBIO
COCTaBJICHUS YPaBHEHUS UM CUCTEMBI JIBYX YPaBHEHUM C ABYMSI IEPEMEHHBIMH.



IIpoBOaUTE NPOCTEMIIME HUCCIEAOBAHUS YPABHEHUM M CHCTEM YPAaBHEHUM, B
TOM YHCJI€ C MPUMEHEHHEM IrpapuuecKuX MpeIcTaBiIeHu (yCTaHaBIMBATh, UMEET JIU
YpaBHEHUE WM CUCTEMA YPABHEHUI PEILICHHUS], €CIIU UMEET, TO CKOJIBKO, U MPOYEE).

Pemarp nuHeENHbIE HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, H300paxaThb
pEelLICHUE HEPaBEHCTB HAa YMWCIOBOW NPSIMOM, 3allMCHIBATh PELIECHUE C ITOMOIIBIO
CHUMBOJIOB.

Pemars cucTeMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIIOYAIOLINE
KBaJI[paTHOE HEPABEHCTBO, N300pakaTh PELLICHUE CUCTEMbl HEPABEHCTB HA YHUCIIOBOM
IPSIMOM, 3aIIMCBIBATh PEIICHUE C TIOMOLIBIO CHMBOJIOB.

Hcrionbs30BaTh HEPaBEHCTBA IIPU PELICHNUH PA3IUYHBIX 3a1a4.

DOyHKIUU

Pacnio3naBaTte (QyHKIMM H3y4eHHbIX BUIOB. Iloka3piBaTh CXEeMaTUYECKU

pAacIioJIOKEHUE HA KOOPJMHATHOW TIOCKOCTH IpadukoB GyHKIMI Buga: Y = KX, y =
kx +b,y=k/ix,y=ax2+bx+c,y=x3,y= VX, y = |X|, B 3aBECHMOCTH OT 3HAYCHUI
K03 (PUIIMEHTOB, OMUCHIBATH CBOMCTBA (DYHKIIHMA.

Ctpouth U H300paXaTb CXEMaTHUYECKH TpauKd KBagpaTHUUHBIX (YHKIIHM,
OTMCHIBATh CBOMCTBA KBAPATUUHBIX (PYHKIIUM 1O UX Tpadukam.

Pacno3naBaTe kBajpaTHyHyr0 (QYHKLIHIO 1O (opMylie, NMPUBOJUTH MPUMEPHI
KBaIpaTUYHBIX (YHKIUNA U3 peaTbHOM KU3HU, PU3UKHU, TEOMETPHH.

Yucii0BbIe NOCTIEA0BATEILHOCTH M IIPOTPECCHHU

Pacnio3naBaTh apu(pMETHUECKYI0 U T€OMETPUUYECKYIO IIPOrPECCUU MIPHU Pa3HbIX
cnoco0ax 3aaHusl.

BbBINONHAT  BBIYMCIEHHMS €  UCNOJb30BaHWEeM  GopMmyd N-ToO  4ieHa
apu(pMETUIECKON U TEOMETPUIECKON MPOTPECCUid, CyMMbI MTEPBIX N YJICHOB.

N300pakaTh 4ieHbl TOCIEAOBATEIIBHOCTA TOYKAMHU Ha KOOPJAMHATHOU
MJIOCKOCTH.

Pemate 3a1aum, CBA3aHHBIE C YMCIOBBIMHU MOCIIEOBATENBHOCTIMHU, B TOM YHUCIIE
3alayd U3 pPeaJbHOM JKM3HU (C HCMOJIb30BAHUEM KaJbKYyJIATOpa, LU(PPOBBIX
TEXHOJIOTHH).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NMPOrpamMMbI Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Yucna u BeIuMCIeHU. PaimoHalbHbIE o5 1 bubmuorexa [JOK
yucia https://m.edsoo.ru/7f415b90
bubmuorexa [JOK
2 AnreOpandecKkue BhIpaKEHUS 27 1 httos://m.edsoo.ru/7f415b90
bubmuorexa [JOK
3 ¥ PaBHCHHS H HEPABCHCTBA 20 ! https://m.edso00.ru/7f415b90
bu6nmoreka [JOK
4 KoopuHatet i rpaguii. Gynkin 24 1 https://m.edso00.ru/7f415b90
bu6mmoreka [IOK
IT 1
° OBTOpeHHE 1 000DICHHE 6 https://m.edso0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 5 0



https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90
https://m.edsoo.ru/7f415b90

8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3jesioB U TeM undposbIie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
bubmuorexa [JOK
1 Uucna u Beruncnenus. KBagparasle KopHU 15 https://m.edsoo.ru/7f417af8
5 Uucna u Beruucienus. CTeneHsp ¢ 1ebiM 7 bubmuorexa [JOK
[I0Ka3aTeeM https://m.edsoo.ru/7f417af8
AnrebpanyecKue BhIPAKCHHUS. bubnuorexa [JOK
3 L 5 1
KBanpatubiii TpéxuiieH https://m.edsoo.ru/7f417af8
4 Anrebpanyeckue BbIpaKEHHUS. 15 1 bubnnorexa [HOK
Anrebpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHus u HepaBeHcTBa. KBagparHbie 15 1 bubnmnoreka [JOK
YpaBHEHUS https://m.edsoo.ru/7f417af8
6 VYpaBHeHus u HepaBeHCTBa. CUCTEMBI 13 bubnuoteka [JOK
YpaBHEHUH https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 12 1 https://m.edsoo.ru/7fA17af8
bu6mmoreka [IOK
8 DyHKIH. OCHOBHBIC [IOHATHS > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
o DyrKumn. Hucsnossie GyHKumn o https://m.edsoo.ru/7f417af8
bubmuorexa [JOK
10 TosToperme 1 0bobmene 6 1 https://m.edsoo.ru/7f417af8
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 102 5} 0



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f417af8

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
HanmeHoBaHue pa3/ieioB U TeM uudpoBbie
Ne o/ P Kourpoabnbsie IIpakruueckue (itcpp )
NMPorpamMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
1 Uucna u BerunciieHus. JleiicTBUTENbHEIC 9 bubmuorexa [JOK
qucia https://m.edso0o.ru/7f419d08
5 YpaBHEHUS U HEPABEHCTBA. Y PaBHEHUS C 14 1 bubnuorexa [HOK
OJHOU MepeMEeHHOM https://m.edsoo.ru/7f419d08
3 VYpaBHenus u HepaBeHCTBA. CHCTEMBI 14 1 bubnmnoreka HOK
ypaBHEHUI https://m.edso0o.ru/7f419d08
bubmuorexa [JOK
4 VYpaBHeHus u HepaBeHcTBa. HepaBeHcTBa 16 1 https:/m.edsoo.ru/7f419d08
bubnuoreka [IOK
) 1 1
° YHKHHH 6 https://m.edso00.ru/7f419d08
bubmmoreka [IOK
q 1 1
6 HCJIOBEIE IIOCIIEIOBATEILHOCTH 5 https://m.edso0.ru/7f419d08
7 [ToBTOpenue, 0600IIEHNEe, CUCTEMATHU3AIIHS 18 1 bu6nuoreka [IOK
3HaAHUU https://m.edso00.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 102 6 0



https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08
https://m.edsoo.ru/7f419d08

PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«T'EOMETPUS» B 7-9 KITACCAX

INOACHUTEJIBHASA 3AIINCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX PA3JelOB IIKOJIBHOW MAaTEMaTHKH,
UMEIOLINI CBOEH LIeNbI0 00€CIeUnTh W3YYEHHE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE DPAacCIOJIOKCHHE, OINMPAETCI Ha  JIOTMYECKYIO,
JIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUM Ha YPOBHE OCHOBHOIO
o01miero 0opazoBaHus 3aKIOYACTCSI B TOM, YTO OOYUYAIOIIUICS YUUTCS MIPOBOIUTD
JIOKa3aTeJIbHBIE PACCYKICHHUS, CTPOUTD JIOTHUECKUE YMO3aKIIIOUECHHUsI, JJOKa3bIBaTh
VCTUHHBIE YTBEPXKACHUS W CTPOUTH KOHTPIPHUMEPBI K JIOKHBIM, IPOBOIUTH
pacCyXJIeHus «OT MPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT IPHU3HAKOB,
(bopMyIMpOBaTH OOPATHBIE YTBEPKIACHUSI.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA NPU PEIICHUM KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEUAIOLUXCd B peajdbHOW ku3HU. OOydaromuiicss JOKEH HayuuThCs
ONPEJEIUTh F€OMETPUUYECKYIO (DUTYpYy, ONMHUCATHh CIOBAMH JAHHBIA 4YEpPTEX WIH
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJINHY
ONITOBOJIOKOHHOTO Kalenst wiu TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOMWJIS.
OTOMY COOTBETCTBYET BTOpasi, BBIYMCIMUTEIbHAS JIMHUSA B U3yYEHUH I€OMETPUU.
[Tpu pemieHuun 3agad MPaKTHUYECKOIO XapakTepa OO0y4aroUIUiicsl y4uTCs CTPOUTh
MaTEMaTUYECKHE MOJIETM  pEalbHBIX JKU3HEHHBIX CUTYyallMil, MIPOBOJIUTH
BBIYMCIICHUS U OLIEHUBAThH aJIEKBaTHOCTb IMOJIYYEHHOTO pe3yJibTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JAPYTUMHU y4eOHBIMU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh OMPECIICHUSI T€OMETPUIECKUX (QUTYp
U TIOHSTHH, IEMOHCTPUPOBATH MPUMEHEHUE MOJIYYEHHBIX YMEHHMU B (QU3HKE U
TEXHUKEe. OTH CBA3M Haubosiee SpKO BUOHBI B TeMax «BekTopbi»,
«Tpuronomerpuueckue CcooTHoleHUs», «Meroa koopauHat» U «Teopema
[Tudaropar.

VYuebubiii kypc «l'eoMeTpus» BKIIOYACT CICAYIOIIME OCHOBHBIC DPa3JICibl
conepxkanusi: «l'eomerpuueckue Gurypsl M UX CcBoOWcTBay, «M3mepeHue
F€OMETPUYECKUX  BEIIMYMH», «JleKapTOBbl KOOpPAMHATHI Ha  IJIOCKOCTHY,
«Bekrtopsy, «JIBmkenus miaockoctiy, «lIpeodpazoBanus mogo0ous».

Ha u3ydenue yue6HOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henelno), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA

7 KIIACC

Havanbnapie nioHsiTHS TeoMmeTpun. Touka, mpsiMas, OTPE30K, Jyd. YTos. Bumsl
yriioB. BeprukaneHble UM CcMexHbIE yrael. buccekrpuca yrima. Jlomanas,
MHOT'OYTOJIbHUK. [lapayiensHOCTh U MEPIEHIUKYISIPHOCTD IPSIMBIX.

Cummetpuunblie ¢urypbl. OCHOBHBIE CBOMCTBA OceBOM cummeTpuu. [Ipumepsl
CUMMETPHH B OKPYKAIOLLIEM MHPE.

OCHOBHBIE TOCTPOEHHSI C TOMOIIBK) LUPKYJIS W JIMHEUKH. TpeyrojbHHUK.
Bricora, Mennana, OuccekTpurca, UX CBOMCTBA.

PaBHOOenpeHHBI W pPaBHOCTOPOHHUU  TpeyroibHUKA.  HepaBeHCTBO
TPEYrOJIbHUKA.

CBoiicTBa U NPU3HAKK PaBHOOEIPEHHOIO TpeyroibHUKa. [Ipu3Haku paBeHCTBa
TPEYTOJIBHUKOB.

CBOMCTBA M NMPU3HAKU NAPAJUIEIBbHBIX NPsAMbIX. CymMMa yIJIOB TPEYTOJIbHHKA.
Breninue yriel TpeyroibHuUKa.

[IpsMoyrosibHbIlE  TpeyronbHUK. CBONCTBO  MEOWaHbl  IPSIMOYIOJBHOIO
TPEYroJbHUKA, MPOBEIEHHONW K rumnoreHyse. IIpu3Haku paBeHCTBA IPSAMOYTOIbHBIX
TPEYTOJIBHUKOB. [IpAMOYTOIBHBIN TPEYTOIBHUK C yrioM B 30°.

HepaBencTBa B reoMeTpun: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUJIMHE
JIOMaHOH, Teopema O OousipllieM Yyriae MW OOJblIed CTOPOHE TPEYTOJIbHUKA.
[lepneHaAUKyISIp U HAKJIIOHHAS.

I'eomerpuueckoe MecTto TOYeK. buccexkrpuca yrima W CEpeOUHHBIN
MIEPIICHIUKYJISIP K OTPE3KY KaK F€OMETPUUECKHE MECTA TOUEK.

OKpy»XHOCTb U KPYT, XOpZa U JUaMETP, UX CBOKMCTBA. B3anMHOE pacronoxeHue
OKpPYXXHOCTM U mpsimoi. KacarenpHas M ceKymas K OKPYXHOCTH. OKpy>XHOCTb,
BIIMCaHHasA B yroJl. BnucanHas 1 onvcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

8 KIIACC

Yerpipéxyronpauku. [lapamnenorpamm, €ro npusHaku M CcBOMCTBA. YacTHbIE
clyyad TapauiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX MPU3HAKU U
cBoiictBa. Tpamenus, paBHOOOKas Tpamemnusi, €€ CBOWCTBA M MPHU3HAKHU.
[IpssMoyrosibHAs Tpareuus.

Meron yasoenuss menuanbl. LleHTpanbHas cummerpusa. Teopema @Daneca u
TEOpEMA O MPOMOPUMOHAIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYTOJIbHUKA U Tpaneuuu. LleHTp Macc TpeyrojapHuUKa.

[Togobue TpeyrompHukoB, Kod(pduruent mnomobus. IlpusHaku mnomOOUS
TpeyroiabHUKOB. [I[pumMeHeHne mogooust Mpu peleHUH MPaKTUYECKUX 3a]1a4.

CpoiictBa myomaaed reomerpudeckux ¢Guryp. Dopmynbl 18 1UIOMIAaA
TpPEeyrojibHUKa, NapajuiesorpaMmma, pomoda u Tpaneuud. OTHOIIEHHE IUIOIIAIeH
MOA00HBIX (UTYP.



Brrunciienne miomaneid TpeyroJbHUKOB M MHOIOYIOJIBHMKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. IIpumenenune teopemsr Iludaropa mnpu pemenun
NPAaKTUYECKUX 33/1a4.

CuHyc, KOCHHYC, TaHT€HC OCTPOro yriia MpSMOYTOJIBHOTO TPEYTrOJbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMETpHUecKre (HYHKIIUU YTIIOB
B 30, 45 u 60°.

BrniucanHble U LIEHTpaJIbHBIE YTJIBI, YTOJ MEXIY KacaTeIbHOW U XOPAOW. YTJIbI
MEXIy XOpJAaMU M CEKyIIMMU. BHOUCaHHbIE W ONHCAHHBIE YETBHIPEXYTOJIbHUKHU.
B3aumHoe pacnonoxenue AByx okpyxHocTei. Kacanuwe okpyxnHocreid. OOmiue
KacaTeJIbHbIE K IBYM OKPYXHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tanresc yrioB oT 0 7o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
TOXKJ1€CTBO. DOPMYJIbI IPUBEICHHUSL.

Pemenne tpeyronpHukoB. TeopeMa KOCHHYCOB M TeOopeMa CHHYCOB. Pemienue
MPAKTUYECKUX 33]1a4 C UCIOJIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonoousi. [1ogodue COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 npon3BEAECHUN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUH OTPE3KOB
CEKYLIUX, TEOpPEMA O KBAIpaTe KacaTeIbHOM.

Bektop, mmHa  (MOAyJb)  BEKTOpA,  COHANpPABICHHBIE  BEKTOPHI,
MIPOTHUBOIIOJIOKHO HAIpPABJICHHBIE BEKTOPHI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OIlEpallid HaJ BeKTopamu. PasjioxeHue BeKkropa 1O JBYM
HEKOJUIMHEApHbIM BekTOopaM. KoopaumHarel BekTopa. CKalsspHOE IPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE U1l HAXOXKACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPJMHATHI HAa IJIOCKOCTU. Y PaBHEHUS NPSIMOM U OKPYKHOCTH B
KOOpPJIMHATAX, IMEpPEeCceYeHUE OKPYKHOCTEH W TpsIMBIX. MeToJ KOOpAMHAT M €ro
IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JlJIMHA OKPYKHOCTHU. ['pajgycHas u paaraHHas
Mepa yIJa, BBIUMCICHHE [UIMH OyTI OKpykHocTeh. I[lmomane kpyra, cekrtopa,
CErMEHTA.

JIBUKEHUs TUIOCKOCTM M BHYTPEHHHE CUMMETpUM (uryp (dJIeMeHTapHbIe
npeacrasiienus). [lapamnensublii nepenoc. [ToBopor.

HNPEAMETHBIE PE3YJIBTATDBI

K xoniy oOyuenuss B 7 kJjacce OOyYarOUUNUCS TOJYYHUT CIETYIOLINE
peIMETHbIE PE3yJIbTaThI:

Pacrio3naBaTh M3yueHHbIE T€OMETpUUYECKUE QUTYPBI, ONPEIEISITh UX B3aUMHOE
pacrojoxeHue, HU300pakaTh TeoMeTpuyeckue (UTyphl, BBINOIHITH YEPTEKU IO
YCIIOBHIO 3a/auu. M3MepATh JIMHEWHBIE W YIJIOBBIE BENMYMHBI. Pemars 3agaun Ha
BBIYKCIICHUE JUIMH OTPE3KOB U BEJIMYUH YTJIOB.



Jlenath rpyOyo OIEHKY JUHEHHBIX U YTJIOBBIX BEJIMUMH MPEAMETOB B PEabHON
KU3HU, Pa3MepoOB MPHUPOAHBIX OO0BEKTOB. PasnmuuaTh pazMepsl 3TUX OOBEKTOB IO
MOPSAJIKY BEJIMYHHBI.

CTpouTh 4yepTekKU K TEOMETPUUYECKUM 33/1a4aM.

[Tonp30BaThCAd  NpPU3HAKAMM  PABEHCTBA  TPEYTOJBHUKOB,  HCIOJIb30BaTh
MPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MPH PEIICHUN 3a]1ad.

IIpoBOOUTE JIOTMYECKHE PACCYKICHUS C MCHOJB30BAHMEM TI'€OMETPUUYECKHUX
TEOPEM.

[Tonp30BaThCAd TpPU3HAKAMM PABEHCTBA IMPSMOYTOJBHBIX TPEYTOJbHUKOB,
CBOKCTBOM MEJMaHbl, TPOBEAEHHON K THIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHHKA, B
PELIEHNH T€OMETPUYECKUX 3a1aY.

Onpenenars NapaieIbHOCTh NPSAMBIX C IIOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢
HUMH ceKymas. Onpenenars MNapajiebHOCTh MNPSMBIX C MOMOIIBI) PABEHCTBA
PACCTOSTHUM OT TOYEK OJHOM IPSMOU 10 TOUEK APYTrOr MPSIMOM.

Pemate 3a1aun Ha KieT4aTol Oymare.

[IpoBOINTH BBIYMCIICHHS] U HaXOJIUTh YUCIIOBbIE M OYKBEHHBIE 3HAUYECHUS YIJIOB
B TEOMETPUYECKHX 3aJadax C HCHOJIb30BAHHEM CYMMBI YIJIOB TPEYTOJBHHUKOB H
MHOTOYT'OJIbHUKOB, CBOWCTB yIJIOB, OOpa3oBaHHBIX IpU TEPECEUCHUU JABYX
IapaJuIeIbHBIX MNPSAMBIX CEKylled. Pemars npakTudyeckue 3aJauv Ha HaxXOXKJICHUE
YTJIOB.

Brnaners mNOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh OIPEIEIATH
OMCCEKTpPUCY YyIJia U CEPeIMHHBIN MEPIEeHIUKYISAP K OTPE3Ky Kak IeOMEeTpUUYECKUe
MeCTa TOYEK.

@opMynupOBaTh ONPEACIEHUsS OKPYKHOCTM W Kpyra, XOpAbl U JIAaMeTpa
OKPYHOCTH, MOJIb30BATHCS UX CBOMCTBAMH. YMETh MNPUMEHSTh 3TU CBOMCTBA IpHU
peleHnu 3aaa4.

Bnagerp noHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYXKHOCTH, YMETh
HaxoauTh €€ 1eHTp. Ilonb3oBaTbes (pakTaMu O TOM, UTO OMCCEKTPUCHI YIJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCS] B OAHOM TOYKE, M O TOM, YTO CEPEIANHHBIC
MIEPIICHIUKYJISPBI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OTHOM TOUKE.

Brnaners moHsTHEM KacaTeIbHOM K OKPYXKHOCTH, ITOJIB30BATBCS TEOPEMOM O
IIEPIICHIUKYJIIPHOCTH KacaTeJIbHOW U pajuyca, IPOBEAEHHOTO K TOYKE KaCaHMUS.

[Tonp30BaTHCS MPOCTEUILIMMU TEOMETPUUECKUMU HEPABEHCTBAMU, TOHUMATh UX
IIPAKTUYECKUU CMBICIL.

[IpoBOAUTE OCHOBHBIE TEOMETPUUYECKHE MOCTPOCHHS C MOMOIIBI LIUPKYIS U
JINHENKU.

K xonmy oOydenuss B 8 kiacce oOyyarouiuiicss MOJYyYUT CIEAYIOLINE
IIPEAMETHBIE PE3YIIbTATHI:

Pacno3HaBaTh OCHOBHBIE BHIBl  UYETBHIPEXYTOJIBHUKOB, WX  JJIEMEHTBHI,
NOJIb30BATHCS X CBOMCTBAMU IIPHU PEIIEHUU T€OMETPUUECKUX 3a]1a4.



[IpuMeHATh CBOMCTBA TOYKH IEPECEUECHHsS] MEIWaH TPEyrojbHUKA (LIEHTpa
Macc) B PELICHNUH 3a/1ay.

BrageTs noHATHEM CpeHEHN JIMHUM TPEYTOJIbHUKA U Tpaneluuu, IPUMEHITh X
CBOMCTBa IpH pelIeHU reomeTpuueckux 3anad. [loap3oBatbest Teopemoii daneca u
TEOpEeMONM O MPOMOPIUOHAIBHBIX OTpE3Kax, NPUMEHATh HUX JUIsl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHATh NpU3HAKK MOAOOUS TPEYTrOJbHUKOB B PELIEHUU T€OMETPUYECKHX
3azay.

[Tonb3oBatbes Teopemoit [ludaropa nns  pelieHuss TEOMETPUUECKUX U
npakTudeckux 3ajnad. CTpouTh MaTeMaTHYECKYI0 MOJENIb B IMPAKTUYECKUX 3a]ayax,
CaMOCTOSTEIIBHO JIeJIaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JTUHBI.

Brnagete mNOHATHSMM CHHYyCa, KOCHHYCa M TaHIE€HCAa OCTpOro yria
OPSIMOYTOJIBHOTO TpeyrosbHUKa. [l0ap30BaThCcsl ATUMU TMOHATUSAMH JUIA PEILEHUS
IPAKTUYECKUX 3a/]a4.

Beruucnars (pa3iuyHbIMU ciocOOaMM) IUIONIAb TPEYTOJbHUKA W IUIOIIAAU
MHOTOYTOJIbHBIX (pUryp (mosib3ysich, rjae HEOOX0AUMO, KAIbKYJISITOpoM). [IpumMeHaTs
MOJIyYeHHbIE YMEHUS B MPAKTUYECKUX 3a/1ayax.

Biagete DOHATUSAMM BIHCAaHHOTO M ILEHTPAJIBHOIO yIja, HCIIOIb30BaTh
TEOPEMBI O BIIMCAHHBIX yTJIaX, yrjiax MEXIYy XOpAaMU (CEKYIIMMHU) U YIJIE MEXIY
KacaTeJIbHOM M XOPJOM NPU PEIICHUHN T€OMETPUYECKUX 3a1a4.

Brnagere NOHATHEM OINKMCAHHOTO YETBHIPEXYTOJbHUKA, MPUMEHATH CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PELICHUY 3a/1a4.

[IprMeHSATh TOJIyYEHHBIE 3HAHHUS HA TMPAKTUKE — CTPOUTh MaTEeMaTHYECKHE
MOJIENIN JUIS 3a]]a4 PEAIbHOW KU3HU U NPOBOJHUTH COOTBETCTBYIOIINE BBIYMCIICHUS C
MPUMEHEHUEM TMOoA00Ms M TPUTOHOMETPUU (MOJIB3YSICh, TlI€ HEOOXOIUMO,
KaJIBKYJISITOPOM).

K koHmy oOyuenus B 9 kJjacce o0Oydyaromuiicss TMOJYYUT CIEAYIONINE
PEIMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETPUUECKUE (DYHKIIMU OCTPBIX YIIOB, HAXOAUTH C UX MOMOIIbIO
Pa3IMYHbIE 3JIEMEHTHI MPSAMOYTOJIBHOTO TPEYTOJIbHUKA («PEIICHHE MPSIMOYTOJIbHBIX
TPEYTrOJILHUKOBY»). HaxoauTh (C TOMOIIBIO KaJbKYyJIATOpPA) IJIUHBI U YTJIBI JUIS
HETaOJUYHbBIX 3HAUCHUH.

[Tonb30BaTbes (opMyaMu MPHUBENCHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JJI1 HAXOXKIEHUS COOTHOLIEHUH MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcronbs30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB ISl HAXOXKIEHUS Pa3JIMYHBIX
AJIEMEHTOB TPEYTOJbHUKA ((PELIEHUE TPEYrOJbHUKOBY), NPUMEHATh UX MpHU
pPELIEHNH T€OMETPUYECKHUX 3a/1a4.

Bnanets nouatusimu npeoOpa3oBaHUs OO0, COOTBETCTBEHHBIX 3JIEMEHTOB
nono6Hsix ¢uryp. Ilomp3oBarbecsi cBoicTBaMM NON0OMS MNPOU3BOJIBHBIX (UTryp,
YMETh BBIYUCIATh JUIMHBI M HaXOIUTh YIJIBI Yy MOA00HBIX ¢uryp. [IpuMeHsTH



CBOMCTBa MOAOOMS B MPAKTUYECKUX 3a7a4aX. Y METh IPUBOAUTH IPUMEPHI O T00HBIX
Guryp B OKpyx)aromiemM Mupe.

[Tonb30oBaTbcad TEOpeEMamMu O MPOMU3BEIECHUH OTPE3KOB XOp[, O MPOU3BEICHUU
OTPE3KOB CEKYIIMX, O KBaJlpaTe KacaTeJIbHOM.

[lonb30BaThcs BEKTOpamMH, IMOHUMAaThb WX TE€OMETPUYECKUN M (PU3NUECKUit
CMBICT, TPHUMEHATh HMX B PEIICHUH TEOMETPUYECKHX M (U3MUECKUX 3ajad.
[IpuMeHATh CKaJISIPHOE NPOU3BEACHUE BEKTOPOB JIJIs1 HAXO0XJACHUS JJIMH U YIJIOB.

[Tonb30BaThCAd METOIOM KOOPAUHAT HA IUIOCKOCTH, IPUMEHATh €TI0 B PELICHUU
re€OMETPUUYECKUX U MPAKTUUYECKUX 3ajau.

Bnagerp MOHATHSMHM TPaBUIBHOIO MHOTOYTOJBHHMKA, JJIMHBI OKpPYKHOCTH,
JUIMHBI JTYTM OKPY>KHOCTH W pPaJuaHHON MEpbl yIjla, YMETh BBIYUCIATH IUIOIIA]b
Kpyra u ero yactei. [I[puMeHsTh nojlydeHHbIE YMEHHS B IPAKTUYECKUX 3aadax.

Haxomute ocu (WM LEHTpb) CUMMETPUU (GUTYp, NPUMEHSATh JABHKEHUS
IUIOCKOCTH B MPOCTEUIINX CIIydasiX.

[IpuMeHATh TOJyYEHHbIE 3HAHUSA Ha MPAKTUKE — CTPOUTh MAaTE€MAaTHYECKHE
MOJEIN JJIA 33a]1ay peaibHOU XKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C
MPUMEHEHUEM T0J00MSI M TPUTOHOMETPUYECKMX (PYHKIUH (MOJB3YSACh, TIE
HEOO0XOIMMO, KaJIbKYyJIATOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE
7 KIIACC

KoJsnyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBorictBa. M3me epHHe reOMi I/I}lllpeCKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsIMBIE, CYyMMa YTIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obeHHe HaHil https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 1



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KVIACC

KoJsnyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 Herbpexyronp ks 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyXHOCTU. Brincanusie n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuorexa [JOK
IT 4 1 3
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 3



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@ppoBbIe
Ne o/ P Konrpoabnbsie IIpakruueckue (ipp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnnoreka [JOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
5 [IpeobOpaszoBanue mogodus. Merpuueckue 10 1 Bbu6mmoreka [JOK
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnunoreka LIOK
3 B 12 1
CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI Ha TIJIOCKOCTH 9 1 bubmmorexa [JOK
p P https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OK HOCTH U ILIOIIAAL Kpyra 8 bubmorexa HOK
Py . pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bubmmoteka IIOK
6 6
JlBIDKCHHS IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 7 5 3 but6mmorekxa [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 3



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

PABOYAS INTPOI'PAMMA YUYEBHOT' O KYPCA
«BEPOSATHOCTb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJBHASA 3AIINCKA

B coBpemeHHOM MH(PPOBOM MHpE BEPOSTHOCTh M CTATUCTUKA MPUOOPETAIOT
BCE OOJIBITYIO0 3HAYUMOCTh, KaK C TOUKH 3PCHHS MPAKTHYCCKUX MPHUIOKEHUHN, TaK
U UX POJU B 00pa3oBaHUM, HEOOXOAMMOM KaXKJIOMy 4esioBeKy. Bo3pacraer umcio
npodeccuii, mpu OBIaICHUH KOTOPHIMU TpebyeTcs xopolas 6a3oBasi MOATOTOBKA
B 00JIacTU BEpOSITHOCTM W CTAaTUCTUKM, Takas TOJrOTOBKA Ba)kxHA A
MIPOIOJDKEHUS 00pa30BaHUS U IJIs1 YCTICITHON TPO()EeCCHOHATBLHON Kaphephl.

Kaxp1i1 4emoBeK MOCTOSIHHO MTPUHUMAET PEIICHHsI HA OCHOBE MMEIOIIUXCS Y
HEro JaHHBIX. A 1JI1 00OCHOBAaHHOTO MPUHSTHUS PEIICHUS B YCIOBUSX HEJOCTaTKa
WM M30BITKAa MHQPOPMAITUH HEOOXOJMMO B TOM YHCIIE XOPOIIo C(HOPMUPOBAHHOE
BEPOSITHOCTHOE M CTAaTUCTUYECKOE MBIIIIICHHE.

NMeHHO 1o3TOMYy OCTpO BCTajga HEOOXOAUMOCTh c(opMUpOBaTH ¥y
oOyyaromuxcsi GyHKIIMOHATIBHYIO TPAMOTHOCTh, BKJIIOUAOIIYIO B c€0s B KaUeCTBE
HEOTHEMJIEMOM  COCTABJISIIONIEH  YMEHHE  BOCIPUHUMATh U KPUTUYECKU
aHAIM3UPOBaTh UH(MOPMAIIUIO, IPEACTABICHHYIO B Pa3IMYHBIX (popMax, IOHUMATh
BEPOSTHOCTHBIA XapakTep MHOTHX pPEATbHBIX TIPOIECCOB M 3aBUCHMOCTEH,
MIPOU3BOINUTH MPOCTEHINHE BEPOSATHOCTHBIC PACUETHI.

3HaKOMCTBO B y4€OHOM Kypce C OCHOBHBIMH MPUHIIUIIAMU cOOpa, aHaau3a u
MPEACTABICHUS JTAHHBIX W3 Pa3M4YHBIX cdep KU3HU OOIIecTBa M TroCyJapcTBa
npuoOuiaeT o0ydarImmxcs K OOIIECTBEHHBIM UHTepecaMm. M3ydeHne OCHOB
KOMOWHATOPUKHN pa3BUBAaCT HABBIKM OpraHU3alMM Tiepebopa M Mmojacuéra dmcia
BapUaHTOB, B TOM YHUCJIC B MPUKIIATHBIX 3a/1adyax. 3HAKOMCTBO C OCHOBaMH TEOPUHU
rpadoB co3naét MaTreMaTuuecKuii pyHIaMeHT Jisi GOPMUPOBAHUS KOMIIETCHIIUM B
ob0nacTu UHPOPMATUKH U HMUGPPOBBIX TeXHOJOTHH. [Ipy M3yuyeHUH CTATUCTHKU U
BEPOSTHOCTH OOOTAIIAOTCS TPEACTaBICHUS OOYyJaroNIuXcsi O COBPEMEHHOMN
KapTHHE MHpa M METOJaX €ro HCCieaoBaHus, (pOopMUPYyeTCS TMOHWMAaHHE POJIU
CTAaTUCTHKN KaK UCTOYHHKA COITMATBLHO 3HAYMMOUN MH(MOPMAIIMH M 3aKJIaIbIBAIOTCS
OCHOBBI BEPOSITHOCTHOTO MBIIILJICHUS.

B COOTBETCTBMU C NaHHBIMU NEISIMU B CTPYKTYpE MPOTPaMMBbI Y4eOHOTO
Kypca «BeposSTHOCTh M CTaTUCTHKa» OCHOBHOTO OOIIEr0 0Opa30BaHUS BBIICICHBI
CIIEIYIONTUE COACpKATEIbHO-MEeTOaAuYeCKue TuHUMU: «[IpenacrapieHrne MaHHBIX U
omucaTelibHas CTAaTUCTUKa», «BeposaTHOCTH», «DJIEMEHThl KOMOWHATOPUKN,
«BBenenue B Teopuro rpadoBy.

Conepxanue muann «lIpencraBieHre NaHHBIX W OMKCATEIbHAS CTATHCTHKA
CIIY’)KAUT OCHOBOM i1 (hOPMHUPOBAHUS HABBLIKOB pabOThI ¢ HWHQOpMaIuein: oT
YTCHUS W WMHTEpIpEeTauyu WHPOPMAIWK, TPEACTaBICHHOW B Ta0nWIax, Ha
auarpaMMmax W Tpadukax, g0 cOopa, MPEACTABICHHUS M aHalu3a JaHHBIX C



UCIIOJIb30BAHUEM CTATHCTHYECKUX XapaKTEPUCTUK CPEIHUX M PACCEHBAHUS.
Pabortass ¢ nmaHHBIMH, OOy4alolUEcsl ydarcs CYUTHIBAaTh M HHTEPIPETHPOBATH
JIaHHbIC, BBIABUTaTh, apryMEHTUPOBATh U KPUTUKOBATH MPOCTEHIINE TUIOTE3HI,
Pa3MBIIUIATh HaJ (aKTOpamH, BBI3BIBAIOIIMMH W3MEHUMBOCTb, MU OIICHUBATh HX
BIIMSIHUE HA PACCMATPUBAEMBbIE BETUYMHBI U IPOLIECCHI.

NHTYyUTHBHOE TMPEACTABICHUE O CIy4allHOM HW3MEHUYMBOCTH, MCCIIECIOBAHUE
3aKOHOMEPHOCTEH W TEHACHUMN CTAHOBUTCA MOTHUBUPYIOLIEM OCHOBOW JUIS
W3YUYEHHS] TEOPUU BEPOSTHOCTEH. bonbllioe 3HAYEHHE HMEKT NPAKTHYECKUE
3a/1aHUs1, B YACTHOCTHU ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIETISIMU.

[loHsiTHE BEPOSTHOCTU BBOAMUTCS KakK Mepa MPaBIONON00MS CIIy4ailHOTo
cobopitus. Ilpm wu3ydeHun y4deOHOTO Kypca OOyYalolIUecss 3HAKOMATCA C
MPOCTEUIIMMHA ~ METOJIaMU  BBIYMCJICHHS  BEPOSTHOCTEM B CIIyYaWHBIX
DKCIIEPUMEHTAax C PAaBHOBO3MOXHBIMU 3JIEMEHTAPHBIMU UCXO0/IaMU,
BEPOATHOCTHBIMHU 3aKOHAaMH, MO3BOJISIOIIMMU CTaBUTh U peuiaTh 00Jiee CIOXKHBIE
3amaud. B ydeOHBIH Kypc BXOIAT HayajdbHbIE MPEJCTABICHUS O CIyYallHBIX
BEJIMYMHAX U UX YHCIIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOro Kypca OCYHIECTBISIETCS 3HAKOMCTBO OOYYaIOIIMXCA C
MHO>KE€CTBAMU M OCHOBHBIMHU OIIEpALMSIMA HAJ MHOKECTBAMHU, pacCMaTPUBAIOTCS
MpUMEPHI TPUMEHEHUS U1l PEUICHUs 3aJlad, a TAKXKE HCIOJb30BAaHUS B JIPYTHX
MaTEMaTUYECKHUX KypcaxX U y4eOHBIX MpeAMeTaXx.

B 7-9 xnaccax uzydaerca ydeOHbI Kypc «BeposiTHOCTh M CTaTUCTHKa», B
KOTOpBIM  BXxonmaTr paszgensl: «lIpencraBieHne AaHHBIX U ONMCATEIbHAs
CTaTUCTHKa», «BeposSTHOCTB», «DIeMeHThl KOoMOWHATOpukn», «BBenenue B
Teopuro TpadoBy.

Ha usyuenue yueOHOro Kypca «BeposiTHOCTh U cTaTUCTHKa» oTBOAUTCS 102
yaca: B 7 kiacce — 34 daca (1 ygac B Hemenmo), B 8 kimacce — 34 daca (1 ygac B
Heneno), B 9 kiacce — 34 gaca (1 gac B Henero).



COAEPXKXAHUE OBYUEHUA

7 KIIACC

[TpencraBieHne JaHHBIX B BUJAE TAOJIML, AUAarpaMM, IrpauKoB. 3ar0oIHEHNE
TA0NWI, YTCHHE M TIOCTPOEHUE JuarpamMm (CTOJOMKOBBIX (CTONOYATHIX) U
KpYyroBbIxX). UTeHue rpadukoB peaabHbIX NpolieccoB. M3pneuenune nudopmanmu us3
Jyarpamm M TabJInl, UCTIOIb30BaHUE U UHTEPIIPETALINS JaHHBIX.

OmnwucarenpHas CTAaTUCTHKA: CpelHee apu(pMETHYECKoe, MeauaHa, pa3max,
HauOoblllee M HAauMEHbIIEEe 3HAYEHMs Habopa YHUCIIOBBIX JaHHBIX. [Ipumepsl
CIIy4allHOM U3MEHUYUBOCTH.

CrnydallHBIN SKCHEPUMEHT (ONBIT) M CIydailHOe COObITHE. BeposTHOCTH H
yacToTa. Pojib MaJoBEpOSITHBIX M MPAKTUYECKU TOCTOBEPHBIX COOBITUI B IPUPOJIE
u B obmiectBe. MoHeTa U UrpajibHasi KOCTb B TEOPUU BEPOSATHOCTEM.

I'pad, BepmmHa, pedpo. Crenenp BepumMHbl. Yuciao pébep u cymMmapHas
creneHb BepvH. [IpencraBnenue o cBszHoctu rpada. Lemu u nwkinsl. Ilytu B
rpadax. O6xon rpada (disiepoB myth). llpencraBieHue 00 OpUEHTUPOBAHHOM
rpade. Pemenue 3agad ¢ noMouibio rpagos.

8 KUIACC

[IpencraBnenne TaHHBIX B BUE TaOIMI], TUarpamMmm, rpa)ukoB.

MHOXeCTBO, 3JIEMEHT MHOXECTBa, NOJAMHOXecTBO. Omnepauuu HaJ
MHOKECTBaMU: 00bEIUHEHHE, IMepeceueHue, aomnonHeHue. CpolicTBa omnepauui
HAaJ| MHOYKECTBAMM: IIEPEMECTHUTEIIBHOE, COYETATENIbHOE, PACHPEIEIUTENBHOE,
BKIItoueHus. Mcrnonb3oBaHue TrpaduyecKkoro MpeiCcTaBICHUs MHOXECTB IS
OMMCAHMS PEATbHBIX MPOLIECCOB U SIBICHU, IPU PEILICHUH 3a/1a4.

N3mepeHne pacceMBaHMs JaHHBIX. JlUcrepcusi U CTaHJAPTHOE OTKIOHEHHE
YHCIIOBBIX HAOOPOB. J{narpamMmma paccenBaHusl.

OneMeHTapHble COOBITUSL ciydyallHOro ombiTa. CiydyaliHble COOBITHS.
BepositHoctr  coObIThii.  OnbITBl ¢ PAaBHOBO3MOYKHBIMH — DJIEMEHTApHBIMU
coObITusIMU. CiryyaliHblil BBIOOp. CBsI3b MEXAY MajJOBEPOSATHBIMU U MPAKTHUECKH
JIOCTOBEPHBIMU COOBITUSIMU B IPUPOJE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa [€pEBbEB: EAUHCTBEHHOCTh MYTH, CYIIECTBOBAHHE
BUCSYEH BEpIIMHBI, CBA3b MEXIY UYMCIOM BeplIMH M yucioMm pédep. [Ipasumio
yMHOKEHHUs. Penienne 3aau ¢ noMoipto rpagos.

[IpoTuBomnonoxupie coObiTUsl. [uarpamma Oiinepa. OObeIUHEHHE W
nepeceueHne coObiTuii. HecoBmecTHpie  coObiTus. dopmyna  criokeHus
BEPOSITHOCTEW. YCJIOBHAs BEPOSATHOCTh. [IpaBmio ymHOxeHus. HesaBucumbie
cobpiTus. IlpencraBnenue skcnepuMeHTa B BHUAE JepeBa. Perienue 3agad Ha
HaxO0XXJICHUE BEPOSATHOCTEH C MOMOIIBIO JAEPEBA CIYyYaHOTO JKCIEPUMEHTA,
auarpamm Ounepa.

9 KIIACC



[IpencraBienne JaHHBIX B BuUAE Ta0dMi, JAuarpaMM, TIpaduKoB,
UHTEpIpeTalrs JaHHbIX. YTeHHe U MOCTpOoeHUe TabIull, Juarpamm, rpadukoB 1o
peaNbHBIM JAHHBIM.

[lepectanoBku u (aktopuan. CoueTaHus U YUCIIO couyeTaHUl. TpeyrobHUK
[lackains. Pemienue 3a1ay ¢ UCHOJb30BaHUEM KOMOMHATOPUKH.

['eomeTpuueckass BeposITHOCTh. CiydailHbIN BbIOOp TOYKH M3 (GUTYpHl Ha
IIJIOCKOCTH, U3 OTPE3Ka U U3 TYT'H OKPYKHOCTH.

HcnbiTanne. Ycnex u Heygaya. Cepus HUCIBITAHWM 10 TEPBOTO ycrexa.
Cepust ucnbiTanuii bepHymim. BeposTHocTH cOOBITUHA B CEpUM UCIBITAHUM
bepnysu.

CrnyvaliHas BeIMYMHA U PACIPENEIICHHE BEpOsITHOCTEH. MaremaTuueckoe
oxujgaHue u aucnepcus. llpumepbl MaTeMaTHYeCKOro OXHIAaHUA — Kak
TEOPETHUYECKOTO0 CPEIHET0 3HAYECHMs BEJIMYMHBL. MaTeMaTudyeckoe OXUAAHUE U
JUCIIEpCUS]  CIyYallHOM BEJIIMYMHBI «YUCJIO YCIEXOB B CEPUU HCIBITAaHUU
bepnymnmy.

[Tonarue o 3akoHe OOJIBIIKMX yucell. M3MepeHne BEepOSTHOCTENH C TTOMOIIBIO
yacToT. Poib 1 3HaueHne 3aKk0Ha OOJIBIIMX YMCET B IPUPOJE U OOIIECTBE.

INPEIMETHBIE PE3YJIBTATHI

K koHmy oOyueHuss B 7 kjacce OOyYarOIIMKCA MOJIYYUT CIEIYIOIINE
peIMEeTHbIC Pe3yIbTaThI:

Yurate wuH(pOpMaMIo, TPEACTABICHHYI0 B TabmuIax, Ha [auarpaMmax,
NPEJCTaBISITh JaHHBIE B BHUAE TaOJWI, CTPOUTH AUArpamMmbl (CTOJOMKOBBIE
(cronbuatkie) U KpyroBbi€) IO MAaCCHBaM 3HAYCHUH.

OnucelBaTh U HMHTEPHPETUPOBATH  pEAIbHbIC  YHCIOBBIE  JAHHbBIE,
IpEeICTaBICHHbIE B TA0INIIAX, HAa JUarpaMmax, rpadukax.

Hcnonp30BaTh Ui OMUCAHUS JAHHBIX CTATUCTHYECKHE XapaKTEPUCTUKU:
cpenHee apu@MeTHuecKoe, MeAuaHa, HauOoJiplliee W HAUMEHbIIEe 3HAYeHU,
pa3max.

NMeTs mnpencraBieHUE O CIIy4dalHOM W3MEHUYMBOCTHM Ha IIPUMEpax ILIEH,
bu3NYECKUX BEIUYHMH, AHTPOIIOMETPUYECKUX IAHHBIX, UMETh IMPEACTABICHUE O
CTaTUCTUYECKON YCTOMYNBOCTH.

K xoniy oOyuenus B 8 kiacce oOyYarONIMICS TOJYYHUT CIIETYIOIIHE
peIMEeTHbIE PEe3yIbTaThI:

W3Bnekatb U mpeoOpa3oBbIBaTh WH(GOpPMAIMIO, TMPEICTABICHHYIO B BHJE
TabnuI, AUarpaMm, rpaduKoB, MPEICTABISITh NaHHBIC B BUAE TAOJMII, AUATPAMM,
rpaduKoB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTATUCTHUECKHUX MOKa3aTelei: CpemHHuX
3HAYeHHUI U Mep paccerBaHus (pa3Max, JUCIEPCUs U CTaHIAPTHOE OTKIOHEHHUE).



HaxoauTh 4acTOThl YUCIOBBIX 3HAYEHHUN M YaCTOThI COOBITHII, B TOM YHCIIE
0 pe3yJbTaTaM U3MEPEHUN U HAOIIOACHUM.

HaxoauTs BepOATHOCTH CIlydalHBIX COOBITHI B OIBITAaX, 3HAas BEPOSATHOCTU
AJIIEMEHTApHBIX COOBITUH, B TOM YHCIE€ B ONBITaX C PaBHOBO3MOXXHBIMU
AJIIEMEHTapHBIMU COOBITUSIMHU.

Hcnons3oBath rpaduueckue MOAENTU: JCPEBO CIYYaHOTO SKCIEPUMEHTA,
JarpaMMbl Ditliepa, YuciaoBas npsmasi.

OnepupoBaTh MOHATHUSMH: MHOXECTBO, ITOAMHOECTBO,  BBINIOJIHATH
omepalMd HaJ MHOXECTBaMHU: OOBbEIUHEHHUE, TIepeceueHue, JIOMOJTHEHUE,
MEPEYUCIATh SJIEMEHTBI MHOYKECTB, IPUMEHSATH CBOMICTBA MHOYKECTB.

Hcnonp3oBath Tpaduveckoe MpPEACTaBICHUE MHOXKECTB M CBS3EH MEXIy
HHUMU ISl ONMCAHUA MPOLIECCOB U SIBJICHUM, B TOM YKCJIE IIPU PELICHUM 33/1a4 U3
JIPYTUX YYEOHBIX MPEIMETOB U KYPCOB.

K xoniy oOyuenus B 9 kiacce oOyYarOmIMICS TOJNYYHUT CIIETYIOIIHNE
MIPEIMETHBIE PE3YJIbTATHI:

W3Bnekate W 1npeoOpa3oBbIBaTh HMH(OpMALUIO, MPEACTABICHHYIO B
pPa3IMUHBIX HMCTOYHUKAX B BHUAEC TaONull, Auarpamm, rpadukoB, MPEACTaBISATH
JTaHHBIEC B BUJE TaOIUIl, 1UarpamMmm, rpaduKoB.

Pemate 3amaunm oOpraHu30BaHHBIM TEpeOOPOM BapUAHTOB, a TaKXKE C
WCIIOJIb30BaHUEM KOMOMHATOPHBIX MTPABUI U METOJIOB.

Hcnonb30BaTh OMUCATENBHBIE XAPAKTEPUCTUKHU 11 MACCHBOB YHCIIOBBIX
JTaHHBIX, B TOM YUCJIE CPETHUE 3HAYEHUS U MEPBI PACCEUBAHUSL.

HaxonuTh 4acTOThl 3HAYEHUI M YacTOThI COOBITHSI, B TOM YHUCJE MOJIb3YACh
pe3ysbTaTaMy MPOBEAEHHBIX U3MEPEHHUIN U HAOIIOICHUH.

HaxonuTh BEpOSATHOCTU CIIy4allHBIX COOBITUN B M3YyYEHHBIX OMbBITAX, B TOM
YUCJie B OMNbBITaX C PABHOBO3MOXHBIMHU DJIEMEHTAPHBIMU COOBITHUSIMH, B CEpHUSIX
VCIIBITAaHUU 10 TIEPBOTO yCIIEXA, B CEPUAX UCIIBITAHUN bepHyIu.

NmeTp mnpencrtaBiieHME O CIy4YalHOM BEJIMYMHE W O paCHpeAciICHUU
BEPOSATHOCTEM.

NmMeTh mnpencTaBieHUE O 3aKOHE OOJBIIMX YHCET Kak O TMPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYMBOCTH U O POJIM 3aKOHA OOJIBIINX YKCEI B
pUPOIE U OOIIECTRBE.



TEMATHYECKOE IINTAHUPOBAHUE

7 KIIACC
KoJsnyecTBO 4acoB JIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
bubmuorexa [JOK
L HpezcTasieRue JaHHRX ! 2 https://m.edsoo.ru/7f415fdc
bu6mmorexa [IOK
2 Omncatenbhas cratuetiia 8 1 https://m.edsoo.ru/7f415fdc
. bubnuorexa [JOK
3 Citysaiiias H3MCH'HBOCTE 0 1 https://m.edsoo.ru/7f415fdc
bu6mmoreka [IOK
4 Beenenne B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB U yacToTa CIly4aitHOro 4 1 bubnnorexka [JOK
COOBITHS https://m.edsoo.ru/7f415fdc
. bubnuotexa [JOK
2
6 O0001menne, cucreMaTH3aIus 3SHAHUH 5 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 5



https://m.edsoo.ru/7f415fdc
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8 KVIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HanmeHoBaHMe pa3/ie/ioB U TeM un¢poBbie
Ne o/ P Konrpoabusie IIpakruueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Hosropere kypea 7 acca 4 https://m.edso0.ru/7f417fb2
5 OmnucarenpHas craTucTuka. PaccenBanue 4 bubmuorexa [JOK
JAHHBIX https://m.edsoo.ru/7f417fb2
bubmuorexa [JOK
3 Muoxectsa 4 https://m.edso0.ru/7f417fb2
. bubmuorexa [JOK
4 BeposiTHOCTB cityuaifHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
bu6mmoreka [JOK
° Brejierme B TeopHio rpagos 4 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
6 Caysafiseie coObITHA 8 https://m.edsoo.ru/7f417fb2
. bubnuoteka [JOK
7 4 2
O0006111eH1E, CUCTEMATH3AlIUS 3HAHUI https://m.edsoo.ru/7f417f62
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 1



https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
https://m.edsoo.ru/7f417fb2
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9 KVIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM nudpoBbIe
Ne /i P Kounrpoubusie IIpakTuueckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
bubmuorexa [JOK
! Tosropere kypea 8 kiacca 4 https://m.edsoo.ru/7f41a302
bubmuorexa [JOK
2 DIIEMEHTH! KOMOHHATOPHKH 4 ! https://m.edsoo.ru/7f41a302
3 I'eomeTpuueckast BEpOSATHOCTh 4 bubmorexa [TOK
P P https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
4 Henrrasis beprysm 6 ! https://m.edsoo.ru/7f41a302
. bubnuorexa [JOK
> Crtysainas Benninna 6 https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
6 Oobmernue, KoHTpO: 10 ! https://m.edsoo.ru/7f41a302
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 1 2
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