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Pabouas npocpamma yueonozo npeomema «Mamemamuka» cocmagieHa 6 COOMEEeMcmeuu ¢
DIroc 000 u @Deoepanvuoit pabdoueir npozpammoun y4yedHo20 npeomema «Mamemamura)
Deoepanvuoit oopazosamenvroit npozpammsl O0O0.

Pabouas mporpamma no yuebHomy mpenmery «Matemarukay (6a30BbIl YPOBEHB) (IPEAMETHAS
obnacte «MaTtematuka ¥ MHpOpMaATHKa») (Aajnee COOTBETCTBEHHO - IMpOorpaMMa IO MaTeMaTuKe,
MaTeMaTrKa) BKIIOYAET MOSICHUTEIBHYIO 3aMKUCKY, COJIepKaHue 00yUYEeHUs, INIAHUPYEMBbIE PE3YJIbTAThI
OCBOEHUS ITPOrPaMMBI 110 MaTeMaTHKe.

1. MIOACHUTEJIBHASA 3AIINCKA

[IporpamMma mo MaremaTuke [uisi oOydaromuxcsi 5-9 kimaccoB paspaborana Ha ocHoBe @I'OC
OOO. B mnporpamMe 1O MaTeMaTHKE YYTE€Hbl HUAEH M IOJIOKEHUS KOHLENLUU PpPa3BUTHUS
MaTteMaTHueckoro odpasosanus B Poccuiickoii denepanmu.

[IpenmeroM MaTeMaTUKU SBIAIOTCA  (YyHAAMEHTAIbHBbIE CTPYKTYpbl Hallero Mupa -
IPOCTPAHCTBEHHBIE (POPMBI W KOJMYECTBEHHbIC OTHOWICHHS (OT TNPOCTEHIINX, YCBAaHMBa€MbIX B
HEMOCPEJCTBEHHOM OIIBITE, O JOCTaTOYHO CIIOKHBIX, HEOOXOIMMBIX Ul PA3BUTUS HAy4YHBIX M
NPUKIAJAHBIX uaei). MaremaTrnueckue 3HaHUS 00ECTICUYMBAIOT MMOHMMAHUE MPUHIIMIIOB YCTPOUCTBA U
UCIIOJIb30BaHUSI COBPEMEHHON TEXHUKH, BOCIIPUITHE U HHTEPIPETALNIO COLUAIBHOM, SKOHOMUYECKOH,
NOJUTUYECKONH HMH(OpPMAIMH, TAIOT BO3MOKHOCTH BBITIONHATH PAcu€Thl M COCTABISATH aJITOPUTMBI,
HaXOJUTh U IPUMEHATH (POPMYJIbl, BIAJAETh IPAKTUYECKUMHU IPUEMAMU T€OMETPUYECKUX U3MEPEHUH 1
MOCTPOCHHIA, YUTATh WHPOPMALINIO, TIPEJICTABICHHYIO B BUI€ TaOJUII, IUarpaMM H TPa(uKOB, KUTH B
YCIIOBUSAX HEONPEAEIEHHOCTU U TIOHUMATh BEPOSTHOCTHBINA XapaKTep CIy4alHbIX COOBITHIA.

Nzyuenne mareMaTHkd (OpMHUpPYET y OOydYaAIOMIMXCS MATeMaTHYECKUH CTHIIb MBIIUICHUS,
HPOSIBIISIOIIUICS B ONIPeeIEHHBIX YMCTBEHHbBIX HaBblKkax. OOyuarouecs: OCBauBarOT TaKUe PUEMBI U
METO/BI MBIIUICHUS, KaK UHAYKIHUS U ACTyKIHsA, 0000IIeHNe W KOHKPETH3allHs, aHaJlu3 U CHUHTE3,
KjJaccupuKkalus M cucTeMarusauus, adcTparupoBaHue U aHanorus. OOBEKTbl MaTeMaTHYECKHUX
YMO3aKJIIOYCHUH, MpaBMia MX KOHCTPYHUPOBAHHS PACKPHIBAIOT MEXAHM3M JIOTMYECKHX MOCTPOCHHIA,
CHOCOOCTBYIOT BbIpaOOTKE yMeHHUs (OpMyIHpoBaTh, 0OOCHOBBIBATH U JOKA3bIBaTh CYXICHUS, TEM
CaMbIM pa3BUBAIOT JIOTUYECKOE MbINIeHHE. V3ydyeHne mareMaTuku oOecnedunBaeT (OpMUPOBaHUE
QITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUS U BOCIUTAaHME YMEHUH JEHCTBOBaTh IO 3aJaHHBIM
aJIropuTMaM, COBEpPIIEHCTBOBATh U3BECTHBIE U KOHCTPYUPOBATh HOBHIE. B mporiecce pemienus 3agay -
OCHOBOH yueOHOI JeATeNbHOCTH Ha YpOKax MaTeMaTHKU - Pa3BUBAIOTCS TBOpUYECKas U MPUKJIAJHAS
CTOPOHBI MBIIIJICHHS.

OOyuenune MmareMaTHKe 1aET BO3MOKHOCTb Pa3BUBATh Y 00YUAIOIIUXCS TOUHYIO, PAllMOHATIBHYIO
U UHPOPMATUBHYIO peYb, YMEHHE OTOHMpaTh HaWOOJee IMOIXOJSIINE S3BIKOBBIC, CHMBOJNYECKHE,
rpaduyeckre cpeicTBa IS BBIPAKEHUS CYXKACHUHN U HATJISAHOTO UX MPEICTABICHMS.

[Ipyn u3ydeHMM MaTeMaTHKU OCYILECTBISETCS 00Ilee 3HAaKOMCTBO C METOJaMHU IO3HAHMUS
JeMCTBUTENIBHOCTH, MIPEICTABICHUAMHU O MpEAMETe U METOJIaX MaTeMaTHKH, UX OTJIMYUH OT METO/I0B
JIPYTUX €CTECTBEHHBIX W TyMaHUTAPHBIX HayK, 00 OCOOCHHOCTAX MPHUMEHEHHS MAaTEMaTHKH JIJIs
pEeLIeHNs HAyYHbIX U IPUKIAIHBIX 3a/]1a4.

IIpuopumemmnvimu yenamu odyuenua mamemamuxe 6 5-9 Knaccax A6aa0mMca:

- (hopMupoOBaHHE LEHTPAIBHBIX MaTEMaTUYECKUX MOHATHH (YMCII0, BEIMYMHA, T€OMETpUUYECKast
durypa, nepeMeHHas, BEpPOSATHOCTb, (QYHKIMSA), OOECHeUMBAIOIIUX IMPEEMCTBEHHOCTh U
NEePCIEKTUBHOCTh MaTEMATHYECKOT0 00pa3oBaHUs 00y4aroIInuXcs;

- Io/IBe/IeHHEe OO0Y4YaloIUXCs Ha JOCTYITHOM Ui HMX YpPOBHE K OCO3HAHHUIO B3aMMOCBSI3U
MaTeMaTHUKd M OKPYXKAIOIIero MHpa, MOHMMAaHUE MaTeMaTUKHM Kak dYacTH oOmeld KyJIbTypbl
YeJI0BEYECTBA,

- pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yuaromuxcs, MOo3HaBaTEIbHOM
AKTUBHOCTH, WCCJIENOBATEIbCKIUX YMEHHH, KPUTHYHOCTH MBIIUICHUS, WHTEpeca K W3YUYCHHUIO
MaTeMaTHKH;

- hopmupoBaHre (YHKIMOHAILHOW MaTeMaTHYECKOW TPAMOTHOCTH: YMEHHUS paclio3HABaTh
NPOSIBJIIEHUS] MaTeMaTHYECKUX MOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX >KU3HEHHBIX
CUTyallUsIX M TIpH W3YYCHHH JAPYTUX YUEOHBIX MPEIMETOB, TPOSBICHHUS 3aBHCHUMOCTEH W



3aKOHOMEpPHOCTEH, (hOPMYIMPOBATh UX HA A3BIKE MAaTEMAaTUKH M CO3/1aBaTh MaTEMaTHUYECKUE MOJIEINH,
IPUMEHSATh OCBOEHHBIM MaTEMaTHUUECKUN amlmapar JUlsl pelleHns IPaKTUKO-OPUEHTUPOBAHHbBIX 3a]1a4,
MHTEPIPETUPOBATH U OLICHUBATD ITOJIyYCHHBIC PE3YJILTATHI.

OchosHble TUHUU CO0epICaHUsl npocpammel no mamemamuxe 6 5-9 knaccax: «Hucna u
svluucnienusny, «Aneebpar» («Ancebpauveckue ewvipadgcenusny, «YpasHenus u HepaBEHCMEA»),
«@ynxyuuy, «leomempusy  («l eomempuueckue ¢hueypol u ux ceotlicmea», «HM3zmepenue
2eomMempuieckux eeuduny), « Bepossmuocme u cmamucmuxay.

JlaHHbIe TMHUU Pa3BUBAIOTCS MapajuIeNIbHO, KaXasi B COOTBETCTBUM C COOCTBEHHOM JIOTHKOM,
OJIHAKO HE HE3aBUCUMO OJIHA OT APYroil, a B TECCHOM KOHTaKT€ U B3aUMOJICHCTBUU.

Conepxanue mporpaMMbl [0 MaTeMaTUKe, pachpeAeiéHHoe Mo rojaMm oOydeHwus,
CTPYKTYPUPOBAHO TaKHUM 00pa3oM, 4YTOObl KO BCEM OCHOBHBIM, IPUHIMIIMAIBHBIM BOIPOCAM
oOyyaromuecsi 00pallagiuch HEOJHOKPATHO, YTOOBI OBJIAZICHWE MATEMAaTHUYECKUMH TOHSATHAMU U
HaBBIKAMU OCYLIECTBISUIOCH I10CIEI0BATEIbHO M IOCTYNATENIbHO, C COOJIOAEHUEM IpUHLUIA
IIPEEMCTBEHHOCTH, @ HOBbIE 3HAHUS BKIIOYAIUCH B OOIIYI0O CUCTEMY MaTeMaTUYECKUX TPEACTABICHUI
00yyaroImuxcsl, pacupsis U yriryossis e€, o0pasyst IpOYHbIe MHOKECTBEHHbIE CBSA3H.

B cootBerctBrm ¢ ®I'OC OO0 maTemaTuKa SIBISETCS 00513aTeIbHBIM yUeOHBIM ITPEIMETOM Ha
YPOBHE OCHOBHOro oOmiero obpazoBanusa. B 5-9 knaccax maremaTHka TpaULIMOHHO H3ydyaeTcs B
paMKax clIeAyLuX Y4eOHbIX KypCOB:

B 5-6 kiaccax - kypca «MareMaTukay,

B 7-9 kinaccax - KypcoB «Anredpa» (BKJItoUasi 3JIEMEHTHI CTATUCTUKU U TEOPUU BEPOSITHOCTEN )
u «['eomerpus».

[IporpamMMoii o MaTeMaTuKe BBOAMUTCA CAMOCTOATEIbHBIM yueOHBIH Kypc «BeposTHOCTH U
CTaTUCTUKAY.

Mecmo yuedonozo npeomema «Mamemamukay 8 yueOHOM niane

OO1iee ynciao 4acoB Ui M3Y4eHMs] MareMaTuku (0a30BbI YpOBEHb) HAa YPOBHE OCHOBHOT'O
obmero oopa3oBanwus, - 952 yaca:

B 5 kiacce - 170 yacoB (5 4acoB B HE/IEIIO),

B 6 kiacce - 170 gacoB (5 4acoB B HE/ETIO),

B 7 kiacce - 204 yaca (6 yacoB B HEIEIIO),

B 8 kiacce - 204 gaca (6 4acoB B HEZIENIO),

B 9 kiacce - 204 yaca (6 yacoB B HEJICIIIO).

2. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUSI INTPOI'PAMMBbI YYEBHOI'O
MNPEIMETA «<MATEMATHUKA» HA YPOBHE OO0

W3yuenne MareMaTMKM Ha YpPOBHE OCHOBHOIO 0OLIEro oO0pa3oBaHMs HAINPaBICHO Ha
JOCTH)KEHUE OOy4arolMMUCS JIMYHOCTHBIX, METAalpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeNbHBIX
pe3yIbTaTOB OCBOECHUS y4eOHOIO IIPEMETA.

JUYHOCTHBIE PE3YJIBbTATbBI

Juunocmmuule pe3yibmamosl 0C60CHUA NPOZPAMMbBL RO MAMEMAMUKE GKTIOUAIOM.:

1. llampuomuueckoe 6ocnumanue:

- IPOSIBJIEHWEM HMHTEpPECa K MPOUUIOMY U HACTOSIIEMY POCCUHMCKON MaTEMAaTHKH, IEHHOCTHBIM
OTHOUIIEHUEM K JOCTHKEHHUSM POCCUUCKHUX MATEMAaTUKOB M POCCHUHCKON MAaTeMaTHYECKOM IIKOJIbI, K
MCIIOJIb30BAHUIO ATUX JOCTHKEHHI B IPYTUX HayKaX U MPUKIAIHBIX chepax;

2. I'parrcoanckoe u 0yxo6Ho-HPABCMEEHHOE 60CRUMAHUE:

TOTOBHOCTBIO K BBHINIOTHEHUIO OOS3aHHOCTEH TpakJaHWHA U peaju3allid ero Ipas,
MIPEACTABICHHEM O MaTeMAaTHYEeCKHUX OCHOBaxX (YHKIIMOHWPOBAHUS PA3TUYHBIX CTPYKTYD, SBICHHH,
IpoLEeAyp TPaKIAHCKOTO 0OIecTBa (HAmpUMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYXKIECHUIO
ATUYECKUX TPOOJIEM, CBA3AHHBIX C MPAKTHYECKUM MPUMEHEHHEM JOCTHMIKEHWW HAayKH, OCO3HAHHEM
BAKHOCTH MOPAIBHO-3TUYECKUX IPUHIIUIIOB B IEATEIBHOCTH YUEHOIO;

3. Tpyooeoe éocnumanue:



- YCTAaHOBKOW Ha AaKTHUBHOE Yy4YacTHE€ B pEIIEHWU MPAKTUYECKUX 3a/ad MaTeMaTH4eCKOn
HAPaBIEHHOCTH, OCO3HAHNUEM BOKHOCTH MAaTEMATHUECKOTO 00pa30BaHUs Ha MPOTSHKEHUU BCEH KU3HU
JUISL yCTIenTHON Mpo¢eCCHOHaIbHON IEeATEIbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHUN, OCO3HAHHBIM
BEIOOPOM U MIOCTPOSHUEM MHIUBUYaTbHOU TPACKTOPHH 00pa30BaHUs U )KU3HCHHBIX IJIAHOB C YYETOM
JIMYHBIX HHTEPECOB U 0OIIECTBEHHBIX OTPEOHOCTEIH;

4. dcmemuueckoe gocnumanue:

- CIOCOOHOCTBIO K OMOILMOHAIBHOMY U 3CTETHYECKOMY BOCHPHITHIO MaTeMaTHYeCKHX
00BEKTOB, 3aJlay, PELICHUM, PACCYKJICHHM, YMEHHIO BHJIETb MAaTEMaTHYECKHE 3aKOHOMEPHOCTU B
HCKYCCTBE;

5. Ilennocmu nayunozo nosnanusn:

- OpUEHTalMell B JACSITEIbHOCTH HA COBPEMEHHYIO CHCTEMY HAaYYHBIX IpEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHS 4YEJIOBEKa, MPHPOABI M  O0IIecTBa, TOHHUMAaHUEM
MaTeMaTHUYeCKON HayKu Kak c(epbl YeIOBEUECKON JeATeIbHOCTH, STANOB €€ pa3BUTUS U 3HAYUMOCTHU
JUISl pa3BUTHS LIUBWIM3AIMHU, OBJIAJICHUEM S3BIKOM MAaTeMaTHKM U MAaTeMaTHUYECKOW KYJIbTYpOH Kak
CPEICTBOM ITO3HAHUS MUPA, OBIIQJICHUEM MPOCTEUIIMMU HaBbIKaMU HCCIIEI0BATENbCKON 1€ATEeIbHOCTH;

6. Qusuueckoe eocnumanue, opmuposanue Kyabmypvl 300p06bA U IMOUUOHATILHOO
onazononyuusn:

- TOTOBHOCTHIO NMPUMEHSITh MaTeMaTUUECKHE 3HAHUS B MHTEpPEcax CBOETO 370POBbS, BEICHUS
3I0pOBOT0 00pa3a >KHU3HH (3I0pOBOE MHTAaHWE, COATAaHCHPOBAHHBIA PEXUM 3aHATHH M OTAbIXA,
peryisipHas (pu3nUecKasi aKTHBHOCT), CPOPMUPOBAHHOCTHIO HABBIKA PEQIICKCHH, TPU3HAHUEM CBOCTO
IpaBa Ha OIMIMOKY U TAKOTO K€ MpaBa IPyroro 4eJoBeKa;

1. DKonozuueckoe eocnumanue:

OpUEHTallMell Ha MPUMEHEHHEe MaTeMaTHYeCKUX 3HaHWUW i pelleHus 3agad B o0JacTu
COXPaHHOCTH OKPYXAIOIIeH Cpe/ibl, INITAHUPOBAHMSI TIOCTYIIKOB U OIIEHKH UX BO3MOXHBIX MOCJIEICTBHUI
JUTSL OKPY>KaroIlel cpefbl, OCO3HAHHEM TJI00aTBbHOr0 XapaKkTepa IKOJIOTUYECKUX MpoOsieM U myTel ux
pelieHus;

8. Adanmayusa K usmMeHAIOWUMCA YCTI08UAM COUUAILHOUL U RPUPOOHOIL CPEObl:

- TOTOBHOCTBIO K JIEUCTBUSIM B YCIOBUSAX HEOMPEIEIEHHOCTH, MTOBHIIIICHUIO YPOBHS

- CBOEU KOMIIETEHTHOCTH Y€pe3 MPaKTUUYECKYIO IEATENbHOCTD, B T.4. YMEHUE YUUTHCA Y APYTHX
J0JIed, MPpUOOPETaTh B COBMECTHOM JACSATEIHHOCTH HOBBIC 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OIbITa
ApYTHX,

- HEOOXOJIMMOCTHIO B (JOPMUPOBAHUU HOBBIX 3HAHUM, B T.4. POPMYJIUPOBATH HJEH, TIOHATHUS,
TUINOTE3bl 00 00BEKTaX U SIBICHUAX, B T.4. paHEe HE U3BECTHHIX, OCO3HABATh ACPHUIIUTHI COOCTBEHHBIX
3HAHUN U KOMIIETEHTHOCTEM, IIJIAHUPOBATH CBOE Pa3BUTHE;

- CIIOCOOHOCTHIO OCO3HABaTh CTPECCOBYIO CUTYAIIMIO, BOCIIPHHUMATh CTPECCOBYIO CHUTYAIUIO
KaKk BBbI30B, TpPEOYIOIIU KOHTPMEp, KOPPEKTHPOBATh MPUHHUMAEMble pEIICHUs U JIEUCTBUS,
dbopMynUpOBaTh U OLIEHUBATH PUCKU U MOCIEICTBUS, POPMUPOBATH OTIBIT.

METAINIPEJMETHBIE PE3YJIbTATHI

B pesynomame oceoenus npozpammbl no mamemamuke Ha YPOGHE OCHOEHO20 00uwiezo
obpazoeanua y ooOyuarouwezoca 0yoym chopmuposanst memanpeomemmusle pe3yibmaniol,
Xapakmepusylouwuecia  061a0eHUeM  YHUGEPCANbHbIMU  NO3ZHAGAMENbHLIMU  OCliCMEUAMU,
YHUBEPCATbHBIMU  KOMMYHUKAMUGHBIMU  OCUCMEUAMU U YHUGEPCATbHBIMU  PeZYIAMUSGHbIMU
delicmeusamu.

VYHuBepcanbHble [03HABaTEeNbHbIE JIEUCTBUSA oOecreunBaroT (QopMuUpoBaHuE 0a30BbIX
KOTHUTHUBHBIX TMPOIECCOB OOYyJarOmMUXCcsi (OCBOGHHE METOJOB IO3HAHUS OKPYKAIOIIErOo MUpa,
MIPUMEHEHHNE JIOTHYECKUX, UCCIIEIOBATEILCKUX OTEpaIlfii, YMEHUH paboTaTh ¢ HHPpOpMaIuei).

Ilo3nasamenvnvie YY/1

Y obyuarowezocsa 6yoym cghopmuposanvl credyroujue 6azosvie iocuteckue 0elucmeus Kaxk 4acmo
nosznasamenvhvix YVYJI:

- BBISIBJISITh U XapaKTEPU30BaTh CYIIECTBEHHBIC TPU3HAKH MaTEMAaTUUECKIX O0BEKTOB, ITOHSTHH,
OTHOIICHWA MEXAYy TOHATUAMH, (DOPMYIHpPOBATH OIpENeJeHHs] TOHSATUH, YCTaHABIMUBATH
CYIIECTBEHHBIM TpPHU3HAK KJIAaCCHU(UKAIIMK, OCHOBaHUS Jisi OOOOIICHWS W CpPaBHEHHs, KPUTEPUHU



IPOBOJIUMOTO aHAJIH3a,;

- BOCIIPHHUMATh, (OPMYyIUPOBATh W TIPEOOPA3OBHIBATH CYKICHUS: YTBEPAUTEIbHBIC U
OTpHIIATENIbHBIC, CIMHUYHBIC, YACTHBIC U O0IINE, YCIOBHEIC,

- BBISIBIISITh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aWMOCBSI3M W MPOTUBOpeuYUst B (pakTax,
JTAHHBIX, HAOIOJCHUSAX U YTBEPXKICHHSX, NIPEIarath KpUTEPUH UIS BBISBJICHUS 3aKOHOMEPHOCTEH 1
IIPOTUBOPEYUH;

- IPOBOJIUTH BBIBOJIBI C HCIIOJB30BAHUEM 3aKOHOB JIOTUKHU, JCAYKTUBHBIX M WHIYKTHBHBIX
YMO3aKJIIOYEeHUH, YMO3aKIIOYSHUH 110 aHAJIOTHH;

- pa3duparh JI0Ka3aTeLCTBA MAaTEMATHUYECKUX YTBEPXIACHUH (TIpsSMbIE M OT MPOTHBHOTO),
IPOBOJUTH CaMOCTOSITENIFHO HECIOXHBIC IOKa3aTelbCTBA MAaTEeMAaTHYECKUX (DaKTOB, BBICTPAaWBATh
apryMEHTAIUIO0, TIPUBOIUTH IPUMEPBI M KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIC PACCYKIICHUS;

- BBIOMpaTh crocod pemieHus yuyeOHOM 3aaa4yn (CpaBHUBATH HECKOJBKO BAapUAHTOB PEILCHHUS,
BBIOMPATh HAUOOJIEE TTOIXOASIIHIHA ¢ Y4ETOM CAMOCTOSATEIBHO BBIJICJICHHBIX KPUTEPHUEB).

YV obyuaroweeocs 6yoym cgpopmuposanvt credyowue 6azosvie UCciedo8amenbekue 0eticmaust
Kak wacmo yHueepcaivhvlx YV/I:

- CTIOJIB30BaTh BOIPOCHI KaK HCCIEA0BATEIBCKUN HMHCTPYMEHT IO3HAHHS, (OPMYIHPOBATH
BOIPOCHI, (DUKCHUPYIOIIME MPOTHBOPEUUE, MPOOJIEMY, CAMOCTOSATEIILHO YCTAHABIMBATh HCKOMOE U
na"Hoe, (HOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3UIUIO, MHEHHCE;

- IPOBOJIUTH MO CAMOCTOSITEIILHO COCTABJICHHOMY ILJIaHY HECJIOKHBIN SKCIIEPUMEHT, HEOOJIBIIIOE
MCCIIEIOBAaHHE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MAaTeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB
MEXy COOO0M;

- CAaMOCTOATENBHO (POPMYIHUPOBaTh OOOOIIECHHSI W BBIBOABI 10 pPE3yJbTaTaM IPOBEAEHHOTO
HAOJIFO/ICHUS, WCCIICIOBAHMS, OIICHWBATh JOCTOBEPHOCTH IOJYYCHHBIX PE3yJbTaTOB, BBIBOJIOB M
000011IEeHHI;

- IPOrHO3UPOBATh BO3MOYKHOE PAa3BUTHE TPOIIECCA, @ TAKIKE BBIJIBUTATh MPEIIIOJI0KECHUS O €T0
Pa3BUTHH B HOBBIX YCJIIOBHSIX.

YV obyuarowezocsa 6yoym cgopmuposanvl ymenus pabomams ¢ uHgopmayueu Kaxk yacmo
VHUBEPCAbHBIX NO3HABAMENbHBIX Y4eOHbIX 0eticCmEul.

- BBISIBIISITH HEIOCTATOYHOCTH M M30BITOYHOCTh HHGOPMAIINH, TaHHBIX, HEOOXOAMMBIX  JUIS
pelIeHs 3a/1a9u;

- BBIOMpATh, aHATTU3UPOBATh, CUCTEMATU3UPOBATh U HHTEPIPETUPOBATH nH(pOpPMAIIHIO
Pa3TUYHBIX BUJIOB ¥ (POPM MPEICTABICHUS;

- BBIOMpaTh (QopMmy mpeacTaBieHuss MHPOpPMAIMM M WUTIOCTPUPOBATh pElIaeMble 3aJauu
CXEMaMH, JHarpaMMaMu, HHOU IrpauKoi U MX KOMOWHAIIHSIMH,

- OIIEHUBATh HAAEKHOCTh HHQPOPMAIIMM TIO KPUTEPHUSM, NPEIOKEHHBIM YUUTENEeM WU
c(OpMYITHPOBAHHBIM CAMOCTOSITENTHHO.

Kommynuxamuenwvie YY/[

YV obyuarowecoca 6yoym cghopmuposanvl ymenus obwjeHus Kax yacmv KOMMYHUKAMUBHBIX
YViI:

- BOCIPHHUMATh W (DOPMYIHPOBATh CYXIACHHS B COOTBETCTBUU C YCIOBUSMH U ICIISIMH
oOIIeHus, ICHO, TOYHO, TPAMOTHO BBIpa)XXaTh CBOIO TOUYKY 3PEHHS B YCTHBIX M MUCHMEHHBIX TEKCTaX,
JIaBaTh MOSICHEHHUSI 110 XO/Ty PEICHHUS 3aa4l U IOJTYICHHBIM PE3yJIbTaTaMm;

-B XO0/ie OOCYXIEHMs 3aJaBaTh BOIPOCHl IO CYHIECTBY OOCYKAaeMOH TeMbl, MpOoOJeMBbl,
pemaeMoii 3a71aum, BEICKa3bIBaTh UCH, HAIlEJICHHBIE Ha TIOWCK PEIICHUS, COMTOCTABIISITh CBOU CYXKICHUS
C CYXIEHUSMU IPYTMX YYaCTHHUKOB Juajora, oOHapyXHBaTh PAa3IMUUE U CXOJICTBO TO3UIIUH, B
KOPPEKTHOH popme hopMyIHpOBATH pa3HOTIACHS, CBOU BO3PAKEHUS;

- IPEICTABIATh PE3YyJAbTAThl PEIICHUS 3aJadd, OKCIEPUMEHTa, WCCIEIOBAaHUS, MPOEKTa,
CaMOCTOSITENIbHO BBIOMpATh (OpMaT BBICTYIUIEHHS C Y4ETOM 3aJlad Mpe3eHTallMM U 0coOeHHOCTel
ayJUTOPUH.

YV obyuaroweeoca  6yoym  copmuposanvlt  ymeHusi compyoOHUuecmeda Kak — 4acmo
KommyHuxamusnvix YV/I:

- IOHUMAaTh W WCIOJh30BaTh MPEUMYINECTBA KOMAHIHOW W WHIUBUIYaTbHOW PaOOTHI MPHU



pelieHny y4eOHbIX MaTeMaTHUeCKUX 3aj1ay;

- IpUHUMAaTh 1EIb COBMECTHOM JAEATEIbHOCTH, IJIAHUPOBAaTh OPraHU3alLMI0 COBMECTHOU
paboThl, pacrpenensTh BUAbl paboT, IOroBapUBaThCs, OOCYXKIaTh IMPOLECC U Pe3yabTaT padoThI,
000011aTh MHEHUSI HECKOJIBKHIX YEJIOBEK;

- y4aCTBOBaTh B TPYHNIOBBIX (opMax padboThl (0OCyxkaeHHs, OOMEH MHEHUSMH, MO3TOBBIC
IITYPMBI U JPYTUE), BHIMOIHATH CBOIO YacTh pabOTHl U KOOPIAMHHPOBATH CBOM JIEHCTBHS C JPYTUMHU
YJIeHaMd KOMaH[bl, OIICHMBATh KAaueCTBO CBOETO BKJIaJa B OOLIMI MHPOAYKT MO KPUTEPHSM,
c(OpMYITMPOBAHHBIM yYaCTHUKAMHU B3aUMOJICHCTBUSI.

Pezynamuenvie YY/[

YV obyuarowezoca 6yoym cgpopmuposanvl ymenus camoopeanuzayu Kaxk yacms pe2yisimueHblx
YV

- CaMOCTOSITEIbHO COCTABJISITh IUIAH, JIFOPUTM PELIEHUS 3ajayd (WIM €ro 4acTb), BBIOMpPATH
croco0 pereHus ¢ yuéToM UMEIOIINXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH ¢ y4ETOM HOBOW MH(POPMALIUH.

YV obyuarowezoca 6yoym copmuposanvl ymeHus camoKOHMpONs KAK YaACmyb pecyisimueHblX
YVI:

- BIaJEeTh CHoco0aMu CaMOMPOBEPKH, CAMOKOHTPOJS Ipollecca W pe3ylibTaTa pelieHus
MaTeMaTHYeCKOM 3aa49H;

- IPEABUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh TMpPU pELICHUH 3a7aud, BHOCUTH
KOPPEKTHBBI B JIEITEILHOCTh Ha OCHOBE HOBBIX OOCTOSITENIBCTB, HAMJICHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEH;

- OLICHUBATh COOTBETCTBHE pE3yJbTaTa JEATEIbHOCTU IIOCTABICHHOM ILIEIM U YCJIOBUSM,
OOBSCHATh TMPHYMHBI JOCTHXKEHUS WM HEJOCTIIKEHHUS LIeTH, HaXOJWUTh OIIHUOKY, /1aBaTh OIEHKY
IPUOOPETEHHOMY OIIBITY.

HNPEIMETHBIE PE3YJIbTATbBI
[IpenmeTHble pe3ysibTaThl OCBOCHHS NPOTrpaMMBbl IO MaTeMaTHKE IPEACTABICHBI 110 rojam
0o0yudeHHs B paMKax OTAENbHbIX Y4eOHBIX KypcoB: B 5-6 kiaccax - Kypca «MaremaTukay, B 7-9 kiaccax
- KypcoB «Aure0pa», «I'eomeTpusi», «BeposTHOCTb U CTaTUCTHUKAY.

3. COAEP)KAHME YYEBHOI'O IPEJIMETA «<MATEMATHUKA»

PABOYAA INTPOI'PAMMA YYEBHOTI'O KYPCA <MATEMATHKA»
5-6 KJIACC

1) HOSICHUTEJIBHASA 3AITUCKA

Ipuopumemnvimu yenamu odyuenua mamemamuxe é 5-6 knaccax aenarwmen:

- IPOAOJIDKCHUEC (1)OpMI/IpOBaHI/I$[ OCHOBHBIX MaTeMaTHWYEeCKUX ITOHSTHI (LII/ICJ'[O, BCJIMYHHA,
reomeTrpuyeckas purypa), o6ecrnedrnBaronX NPeeMCTBEHHOCTh U MEPCIIEKTUBHOCTh MAaTEMaTUYECKOTO
o0pa3oBaHUs 00yYarOIINXCS;

- pa3BUTHE MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CHOCOOHOCTEH 00yuaromuxcs, Mo3HaBaTEIbHOM
AKTUBHOCTH, HCCIICAOBATCIBCKUX YMCHHI;'I, HHTEPECA K UBYUCHUIO MAaTEMAaTHKH,

- MOJIBEZICHNE OOYyYaroIIMUXCsl Ha JOCTYIMHOM JUII HHUX YPOBHE K OCO3HAHHMIO B3aUMOCBS3H
MaTeMaTHKH B OKPYKAIOIIETO MUPA;

- (hopMupoBaHue (YHKIMOHAIBHOH MaTeMaTHYecKOH TpaMOTHOCTH: yMEHHs paclio3HaBaTb
MaTeMaTHYEeCKHE OOBEKTHI B PCATBHBIX XHU3HCHHBIX CHUTYyallUAX, MIPUMCHATH OCBOCHHBIC YMCHHA JIA
pelIeHusT TMPaKTHUKO-OPUEHTHPOBAHHBIX 3a/lady, WHTEPIPETUPOBATh IOJyYEHHBIE pE3yJbTaThl |
OLICHUBATh NX HAa COOTBETCTBUEC HpaKTquCKOﬁ CUTyalluu.

OcHognble uHUU COOepICaHusi Kypca mamemamuku 6 5-6 kunaccax - apugpmemuyeckas u
eeoMempuiecKkds, KOmopbule pazeusaiomcs NApauleibHo, Kaxcoas 6 coOoOmseemcmeuu ¢ co6CmeeHHou
JIO2UKOU, OOHAKO, He He3a8UCUMO OOHA Om OpPY20l, d 8 MEeCHOM Konmakme u 3aumooeticmeuu. Takoice
8 Kypce Mamemamuku HPOUCXOOUM 3HAKOMCMBO C JJIeMeHMAMu daneebpbl U ORUCAMENbHOU



CMamucmuxu.
W3zyuenne apuMeTHuecKoro MaTepraia HAYMHACTCS CO CUCTEMAaTH3alMK ¥ Pa3BUTHsI 3HaHUH O
HaTypaJbHbIX YHCIIAX, IOJIYYEHHBIX Ha YPOBHE HadajgbHOro oodmero oOpasosanus. [Ipu sTom
COBEPILIECHCTBOBAHUE BBIYMCIUTEIBHOM TEXHUKA U (OPMHPOBAHME HOBBIX TEOPETUYECKUX 3HAHUH
COYETaeTCs] C PA3BUTHUEM BBIUMCIUTEIBHOW KYJIbTYpbl, B YaCTHOCTH C OOy4YeHHMEM MpoCTeHIINM
npuéMaM MPUKUJIKM M OLEHKM pe3yjlIbTaTOB BbIYMCIEHUN. M3ydueHHe HaTypajgbHBIX YHCEN
IIPOJOJDKAETCA B 6 KJIacce 3HAKOMCTBOM C HAYAJIbHBIMU ITOHATUAMYU TEOPUH JEIUMOCTH.

Hauano u3yyenus oOBIKHOBEHHBIX U JECATHYHBIX IpOOEl OTHECEHO K 5 Kiaccy. DTO MepBbIi
9Tan B OCBOEGHUM JpOoOEH, KOraa MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMM MJESIMM, HOHATUSIMH TEMBI.
[Ipu sTOM paccMoTpeHHE OOBIKHOBEHHBIX ApPOOEH B TOJHOM O0BEME MPENIIeCTBYET H3YyUCHHIO
JECATUYHBIX Apo0eii, 4To 1eaecoo0pa3Ho ¢ TOUKU 3PEHUs JIOTUKU U3J10KEHUS YUCIIOBON JIMHUHU, KOT/1a
npaBuiIa JIEHCTBUN C JECATUYHBIMH JAPOOSMH MOKHO OOOCHOBATH YK€ M3BECTHBIMU AITOPHUTMaMHU
BBINOJIHEHUS ACHCTBUI ¢ 0OBIKHOBEHHBIMHU JPOOSAMU. 3HAKOMCTBO C I€CATUUHBIMU IPOOSIMHU paCIIUPUT
BO3MOXXHOCTH JUIsl HOHMMaHUs OO0y4aroIIMMHCS NIPUKIAJHOTO IPUMEHEHUS HOBOM 3allUCcH IpU
W3YYEHUHU JPYTUX NPEAMETOB U IPU IPAKTUYECKOM HCIIOIb30BaHUM.

K 6 xnaccy oTHecéH BTOpOM 3Tanm B U3yuyeHUU ApoOel, re MPOUCXOAUT COBEPLIEHCTBOBAHUE
HaBBIKOB CPAaBHEHUS U IpeoOpa3zoBaHMs JpoOel, OCBOEHHE HOBBIX BBIYMCIUTENIBHBIX AJITOPUTMOB,
OTTaYMBAaHUE TEXHUKHU BBIYUCIICHUH, B T.4Y. 3HAUEHUH BBIPAKEHUH, cOAepKalUX U OOBIKHOBEHHbIE, U
JeCATUYHbIE ApoOH, YCTaHOBIIEHHE CBS3EH MEXAy HUMH, pacCCMOTpPEHHE MPUEMOB PELICHUs 3a/1a4 Ha
npobu. B Hagane 6 ximacca mpouCXOAUT 3HAKOMCTBO € TIOHSATHEM MTPOIICHTA.

OCOOEHHOCTBIO M3YYEHUS MOJIOKUTENbHBIX M OTPULATENIBHBIX YUCEN SBJISIETCS TO, YTO OHH
TaKK€ MOTYT paccMaTpuBaTbCsi B HECKOJIBbKO JTamoB. B 6 kilacce B Hayajge H3Y4YEHHsI TEMbI
«IlonoxuTenpHbIe U OTPULIATEIBHBIC YHCIIA» BIAEIAETCA oaTeMa «Llenble uncia», B paMKax KOTOpOn
3HAKOMCTBO C OTPULIATEJIbHBIMU YMCIAMH U ACUCTBUSIMHM C IOJOKUTEIBbHBIMU U OTPULATEIbHBIMU
YHCJIaMU TIPOUCXOAUT HAa OCHOBE COAEPKATEIBHOIO MOAX0AA. DTO MO3BOJSAET HA JOCTYIIHOM YpOBHE
MIO3HAKOMUTHh OOY4YaroLIUXCsl MPAKTUYECKH CO BCEMH OCHOBHBIMHU IOHSATHSIMH TEMBl, B T.4. U C
IpaBUIAMU 3HAKOB MPH BBINOJIHEHUHM apu(pMETHYECKUX AeHCTBUH. M3ydyeHue pannoHaIbHBIX YUCET
OyzeT mpoI0JDKEHO B Kypce anredphl 7 Kiacca.

IIpu oOyyeHMH pEIIEHHIO0 TEKCTOBBIX 3a/ad B 5-6 Kilaccax MCIOJb3YIOTCA apupMeTHYecKue
npuémbl pemieHus. I[Ipu oTpaboTke BBIYMCIUTENBHBIX HAaBBIKOB B 5-0 KilaccaXx paccMaTpUBaOTCA
TEKCTOBbIE 3aJ]aud CJEIYIOIMX BUJOB: 33JaYd Ha JIBM)KEHUE, HA YacTH, Ha MOKYNKH, Ha paboTy u
IIPOU3BOJUTENIBHOCTh, HAa IMPOLIEHThI, HA OTHOWIECHUS U mponopuuu. OOyyaromuecs 3HAKOMSTCS C
npuéMaMM peleHHs 3ajad nepedopoM BO3MOXKHBIX BapHaHTOB, ydyarcs paboTaTh ¢ MH(popMauue,
MIPEICTABICHHON B pOpMe TAOJHI] HIIA TUATPAMM.

B nporpamme yuebHOro Kkypca «MaremaTtuka» —IpeaycMOTpeHO  (opMupoBaHHe
MPONEAEBTUUECKUX alreOpanyeckux MpeAcTaBleHud. BbykBa Kak CHUMBOJI HEKOTOPOro 4Hcia B
3aBUCHUMOCTH OT MaT€MaTUYECKOT0 KOHTEKCTa BBOJUTCS ITOCTENIEHHO. byKBEHHAas CUMBOJIMKA HIMPOKO
HCIIOJIb3YETCSI MPEXK/IEe BCEro AJIs 3aMKCh OOIINX YTBEPKIACHUN U MPEeIoKEeHNUH, GOpMYJl, B YaCTHOCTHU
JUISl BBIYMCIIEHUS] TEOMETPUYECKUX BEJIMYMH, B KAYECTBE «3aMECTUTEISD) YNCA.

B nporpamme yueOHoro kypca «Martemarukay TMpeACTaBlI€HAa HarjsJAHAas TE€OMETpus,
HampaBJIeHHass Ha pa3BUTHE OOpa3sHOrO  MBIIUICHHUS, MHPOCTPAHCTBEHHOI'O  BOOOpaKeHUs,
M300pa3uTEIbHBIX YMEHHUM. DTO Ba)KHBIM 3Tal B U3YYEHUU T€OMETPUHU, KOTOPBIN OCYLIECTBISETCS Ha
HarJsIHO-TIPAKTUYECKOM YpPOBHE, ONMPAETCs Ha HAarsHO-00pa3HOE MBIIUIEHHE OO0YyYaroluXcs.
bonbmias posib OTBOAMTCA NMPAKTHUECKON NESTENbHOCTH, OIBITY, SKCIIEPUMEHTY, MOJAEIHUPOBAHUIO.
OOyuaromiecss 3HaKOMATCS ¢ T€OMETPUUYECKUMH (UTypaMH Ha IJIOCKOCTH M B MPOCTPAHCTBE, C UX
npocTeHIUMU KOH(UTypanusmMu, ydyaTcsi M300pakaTb MX Ha HEIMHOBAHHOM M KieTyaToil Oymare,
paccMaTpuBarOT MX IMPOCTEHIINE CBOWCTBA. B mporecce u3ydeHus HaryIAHOM T'€OMETpUU 3HAHMS,
MOJIy4YeHHbIE O0yYaIOLMMUCS Ha YPOBHE HA4YaJbHOTO OOIIEro o0pa3oBaHUs, CHCTEMAaTU3UPYIOTCS U
pacIIupsIOTCS.

CornacHo ywyeOHOMY TIUIaHy B 5-6 Kjaccax uH3y4aeTcs HHTETPUPOBAHHBIA TpeaAMET
«MatemaTukay, KOTOPbII BKIIOYACT apu(PMETHUYECKUN MaTepral U HArJSAHYI0 T€OMETPHUIO, a TaKKe
MPOIEAEBTUUECKHUE CBEACHUS U3 alreOphbl, 2JIEMEHTHI JJOTUKU M Hayalla ONKMCaTeIbHOW CTATUCTUKH.



Mecmo yueonozo kypca «Mamemamukay 6 yueOHom niane

OO1ee yrco 4acoB I U3yYSHHs] MaTeMaTuky, - 340 gacos: B 5 kimacce - 170 gacoB (5 yacoB
B HeJenio), B 6 kitacce - 170 gacoB (5 4acoB B HEZEIIO).

2) COAEP) KAHUE YYEBHOT'O IIPEAMETA «MATEMATHUKA»

COJAEPKAHUE OBYYEHMUA B S KJIACCE

HarypajibHble ync/ia 4 HyJIb.

Hatypanbnoe uucino. Psaa HatypanbHbix uucen. Yucno 0. M300pakeHue HaTypaJlbHbIX UYUCEIN
TOYKaMHU Ha KOOPJMHATHOH (YUCIIOBOM) MPSMOM.

[To3unmonHas cucrema cunciaeHus. Pumckas Hymepauust Kak IpuMep HETO3ULUOHHON CHCTEMBI
cuucieHus. JlecaTuuHas cucteMa CUuCICHUsI.

CpaBHeHHE HATYpaJbHBIX YHCEN, CPaBHEHUE HATYpaJbHBIX uYHcend ¢ HyaéM. CnocoOsl
cpaBHeHUA. OKpyIJIEHHE HATYPaJIbHBIX YHCEIL.

CrnoxeHue HaTypaJbHBIX UYHCEN, CBOMCTBO HYJS NPHU CIOXEHUU. BplunTaHue kak aeicTBHe,
o0paTHOE CIOXKEHHUIO. Y MHOXKEHHE HATYPaJbHBIX YHCEN, CBOMCTBA HYJIS U €AUHUIIBI IPH YMHOKEHHUU.
Jlenenue kak JedcTBUE, OOpaTHOE YMHOXEHHIO. KOMITOHEHTHI ICHCTBHIA, CBSI3b MEXKIy HHMH.
[TpoBepka pesynbTara apudmeruyeckoro aeiictBus. [lepemecturenbHOoe UM cOUETATENILHOE CBOMCTBA
(3aKOHBI) CIIOKEHUSI U YMHOXEHUS, PaCIpeICTUTEIIHHOE CBOMCTBO (3aKOH) YMHOKEHHS.

Hcnonb3oBanue OykB st 0003HAYEHHMsS] HEM3BECTHOIO KOMIIOHEHTa W 3allCH CBOICTB
apupMeTUIECKUX JEeHCTBUM.

Jlenutenu WM KpaTHbIE 4YMCIa, Pa3joKEHHE HAa MHOXUTenu. lIpocTele M cocraBHbIE 4uUCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ ocTaTKoM.

Crenensb ¢ HaTYpaJIbHBIM [TOKA3aTEIEM. 3alMCh YUCIA B BUAE CYMMbI Pa3psiIHbIX CIaracMbiX.

HucnoBoe BbIpakeHHE. BbIUncCiieHNE 3HAYEHUI YHCIIOBBIX BBIPAXKEHUM, MOPSAIOK BBINOJHEHUS
nerctBuil. Mcnonp3oBaHWE NpU BBIYMCICHUSAX TNEPEMECTUTENIBHOIO M COYETATEIbHOIO CBOMCTB
(3aKOHOB) CJIOKEHMSI U YMHOXKEHHUSI, paCIPEEINTEILHOIO CBOMCTBA YMHOKEHUS.

Apoou.

[IpencraBnenne o npoOu Kak crocobe 3amucu 4acTh BeTWYUHBL. OOBIKHOBEHHBIE IPOOH.
[TpaBuibHbBIE M HenpaBUIbHBIE JpoOu. CMerianHas ApoOb, IpeACTaBIeHnEe CMEIaHHOM ApoOu B BUJIE
HEMPaBUIBLHON JpoOU W BBIIETICHUE IIEJIOW YacTH YHUClIa W3 HENpaBWIbHOW apobu. M3o0pakenue
npoOeit ToukaMu Ha YnciioBoi mpsiMoil. OcHoBHOE cBOHCTBO Jipobu. Cokpatenue apooeit. [IpuBenenne
JIpoOu K HOBOMY 3HaMeHarento. CpaBHEHUE ApoOeil.

CrnoxeHue U BIYMTaHUE ApoOeil. YMHOXeHHe U AeleHne Ipobeil, B3auMHO-00paTHbIE ApoOu.
HaxoxneHne yacTu 1enoro u Lesroro o €ro 4acTH.

Hecstuunas 3amuch ApoOeit. [IpeacraBneHue necsITHUHON ApoOU B BHIE OOBIKHOBEHHOM.
N306paxeHue qecATUUHbIX JpoOeil ToukaMy Ha 4uciaoBoi npsiMoi. CpaBHEHHE JECITUUHBIX APOOEH.

Apudmernueckue 1eHCTBUS € AECATUUHBIMU Apo0siMu. OKpyTieHHe AECATUYHBIX APOOei.

Peienne TekcToBBIX 3a1a4.

Perienue TeKCTOBBIX 3a/1a4 apuMeTHUECKUM criocoOoM. Perienue nornyeckux 3ajgau. Pemenue
3a/1a4 nepedbopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcriob30BaHKe MIPH pEeIIEHNH 3a1a4 TaOJIUI] U CXEM.

Pemenne 3amay, comeprkaliMx 3aBUCHUMOCTH, CBS3BIBAIOIIME BEJIWYUHBI: CKOPOCTh, BpeMH,
paccTosiHue, 1ieHa, KOJTUYeCTBO, CTOMMOCTh. EMUHUIIBI H3MEpeHUst: Macchl, 00bEMa, IIEHBI, PACCTOSHHUS,
BPEMEHH, CKOPOCTH. CBA3b MEXKAY €AMHUIIAMU U3MEPEHMSI KaXK/101 BETMUHHBI.

Pemenrie oCHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBienne qaHHBIX B BUJIE TAOIUII, CTOJIOYATHIX TUATPAMM.

Harasianasi reomerpus.

Harnsinaele npencraBieHus o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE3OK, Jyd, yrodi,
JIOMaHasi, MHOTOYTOJIBHUK, OKPYKHOCTb, KpYyT. YT0J. [IpsAMON, OCTpBIN, TYIION M pa3BEPHYTHIN YIJIbI.

JlinHa oTpe3ka, METPUYECKUE €MHULBI AIUHBL. [InHA TOMaHOH, NEPUMETP MHOIOYTOJIbHHKA.
W3mepenne u MoCTpOECHKE YIJIOB ¢ TOMOIIBIO TPAHCIIOPTUPA.

Harnsinaele mpezacraBieHuss o ¢uUrypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, NPSIMOYTOJbHHUK,
KBaJIpaT, TPEYTroJIbHUK, O paBEHCTBE (QUTyYp.



N3obpaxkenue ¢uryp, B T.4. Ha KieryaTto Oymare. [locTtpoenne koHUTyparuii U3 vacteu
IPSMOIi, OKPY>KHOCTH Ha HEJIMHOBAHHOM M KileT4yaTol Oymare. Mcronb3oBanue CBOWCTB CTOPOH U YTJIOB
IIPSIMOYTOJIBHHKA, KBaJipaTa.

[Inomanp NpsAMOYrolbHUKA U MHOTOYIOJIbHUKOB, COCTABJICHHBIX U3 MPSAMOYTOJIbHUKOB, B T.4.
¢buryp, n306paxE€HHBIX Ha KieTyaToil Oymare. EnnHuUIBI H13MepeHus MI0A 1.

Harnsiineie mpeicTaBieHus O MPOCTPAHCTBEHHBIX (PUTypax: MPsIMOYTOJIBHBIN Mapasuieenune],
KyO, MHororpaHHuku. M3o0pakeHue mnpocTeHIIMX MHOTOrpaHHUKOB. Pa3Béprku kyba u
napauenenunena. Cosnanue Mojieiaeii MHOTOrpaHHUKOB (M3 Oymaru, MpPOBOJIOKH, IJIACTHIIMHA M
JpYTUX MaTepUaJIoB).

O0BEM MPSIMOYTOIBHOTO Mapauienenumneaa, Kyoa. Equauisr namepenus oobéma.

COJEPKAHUE OBYYEHUA B 6 KJIACCE

HartypaabHble yncia.

Apudmernueckue OeMCTBUS € MHOTO3HAUHBIMU HATypalbHBIMU 4HcIaMH. UYMcIOBbIe
BBIPOKEHUS, TOPSAOK JACUCTBUI, HCIONb30BaHUE CKOOOK. lcmonp3oBaHME TpPU  BBIYUCICHUAX
IIEPEMECTUTENIBHOIO U COYETATEJIbHOTO CBOWMCTB CIOKEHUS W YMHOXXECHMSI, PaCIpEleIUTEIbHOIO
cBoiicTBa yMHOeHUs. OKpyIjIeHUue HaTypaJbHbIX YHUCEN.

Jlenutenu U KpaTHbIE Yuciia, HAUOONBIINHM OOLMI enuTeNh U HauMeHbIlee o01ee KpaTHoe.
JlenuMocTb cyMMBbI U IpOU3BeIeHUs. JlejeHne ¢ 0CTaTKOM.

Apoou.

OObIKkHOBEHHasi J1poOb, OCHOBHOE CBOMCTBO JApoOH, cokpaiieHue japobeil. CpaBHeHue u
ynopsaounBanue aApoOeil. Pemenue 3a1au Ha HaX0XJIEHHE YaCTH OT LIEJIOT0 U LeJIOoro MO €ro 4acTu.
HpobHoe uncno kak pe3ynbTaT AeneHus. [IpeacraBienue AeCATUYHONW IpoOU B BHIE OOBIKHOBEHHOM
JpoOu ¥ BO3MOKHOCTb ITPECTABICHHUS OOBIKHOBEHHOM JIpoOU B BUJIE NeCATUYHOM. [lecaTnunble qpoOu
U MeTpUYecKas cucrema Mep. ApupMeTudecKre JeHCTBHS U YUCIIOBBIC BRIPAKECHHUS C OOBIKHOBEHHBIMHU
U JIECITUYHBIMU JIPOOSIMH.

OtHomenue. Jlenenne B JTaHHOM OTHOIIEHUH. Macmita0, mponopuus. [Ipumenenue nponopiiuii
IIPY PELICHUY 3a7ay.

[TonsiTe mpoueHra. BpluncieHue MpoleHTa OT BEIMYMHBI M BEJIWYMHBI MO €€ IMPOLEHTY.
BblpakxeHne NpPOIEHTOB JAECATHUHBIMU JpoOsMu. PemieHue 3agau Ha NpOLEHTHL. BripaxeHnue
OTHOIIEHUSI BEIMYMH B MTPOLIEHTAX.

ITos10KkuTEIBHBIC M OTPHIATEIbHBIC YHCJIA.

[TonoxurenbHble U OoTpuLaTeNbHbIE Ynciaa. Llenpie yucna. Monynp yucia, reoMeTpuyeckas
UHTEepHpeTanus MoJyias uucia. M3o0paxeHue uucenl Ha KOOpAMHATHOW mpsMoil. Yuciosble
npoMexyTku. CpaBHeHHE yncen. ApupMeTHUecKe JeCTBHS C OJ0KUTENbHBIMU U OTPULIATEIbHBIMU
qHCIIaMHU.

[IpsimoyronbHasi cucreMa KOOpAMHAT Ha IUIOCKOCTH. KoopauHaThl TOYKM Ha IUIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek u GUryp Ha KOOpAUHATHOM MIOCKOCTH.

BykBeHHbIe BbIpaskeHUs.

[IpumeHenne OyKB sl 3allUCH MaTeMaTHYECKUX BbIpaXEHUH U mpemokeHuil. CpolicTBa
apu@meTnueckux JAelcTBUi. DBykBeHHbIE BBIpaXEHHS W YMCIOBBIE IOJCTAaHOBKU. DbByKBEHHbIE
pPaBEHCTBA, HAXOXJIEHUE HEU3BECTHOTO KOMMOHEHTa. PopMyibl, (GOpMYJIbI MEPUMETPa U IUIOIIATN
NpsIMOYTOJIbHHKA, KBajipaTa, 00bEMa napasuienenunenia u Kyoa.

Pemenue TeKCTOBBIX 3a1a4.

Pemenne TekcTOBBIX 3a71a4 apupMeTHIECKUM criocoOoM. Perienne nornyeckux 3agad. Pemenue
3aja4 nepedopoM BCeX BOZMOXKHBIX BapUaHTOB.

Pemenne 3amau, copepxkamivx 3aBUCHUMOCTH, CBS3BIBAIOIIUX BEIMUYMHBI: CKOPOCTh, BpeMS,
paccTosiHue, 11eHa, KOJMYECTBO, CTOMMOCTb, ITPOU3BOAUTENIBHOCTD, BpeMs, 00bEM paboThl. EnuHUIIbI
U3MEpPEHUS: MacChl, CTOMMOCTH, pPACCTOSIHHS, BpPEMEHH, CKOpOCTH. CBs3b MEXIy €AMHHUIIAMU
M3MEPEHUS KaX101 BEINYNHBI.

Pemenue 3agay, CBSI3aHHBIX C OTHOIICHHWEM, MPOMOPLHOHAIBHOCTHIO BEIMYHH, MPOLEHTAMU;
pelleHre OCHOBHBIX 33/Jja4y Ha APOOU U MPOLIEHTHI.

OneHka M TNpHUKUIKA, OKpyrieHue pesyibTara. CocTaBieHHe OYKBEHHBIX BBIPAKEHUU 110



YCIIOBUIO 3aJ1a4H.

[IpencraBnenue JaHHBIX ¢ MOMOLIBIO Ta0uI U Auarpamm. CtosGyaThie AUarpaMMbl: YTEHHUE U
IIOCTpOCHUE. YTEHUE KPYTOBBIX AUATPAMM.

Harasignasi reomerpus.

Harnsnnele npencraBiaeHust o Gurypax Ha IUIOCKOCTH: TOYKaA, MpsMas, OTPE3OK, JIyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3aumHOe pacnosio)keHHMe IByX IpPSAMBIX Ha IUIOCKOCTH, HapajUIeJIbHBIE IPSIMBIE,
NEePIEeHIUKYIIIpHBIE NpsIMbIe. MI3MepeHne pacCcTOsIHUM: MEXly ABYMs TOYKaMHU, OT TOUKHU /10 MPSIMOH,
JUIMHA MapIIpyTa Ha KBaJApaTHOU CETKE.

N3mepenne M 1IOCTpOEHHE YIJIOB C IIOMOIIBIO TPAHCIOpPTUPA. BuUIBl TpPEyrojbHUKOB:
OCTPOYTOJIbHBIM,  MPSAMOYTOJIbHBIM,  TYNOYTOJbHBIH,  paBHOOCAPEHHBIH,  PaBHOCTOPOHHHIA.
YeTpIpEXYroJIbHUK, MPUMEpPBbl YETBIPEXYTOJBHUKOB. [IpsAMOYroiapHMK, KBaapar: HCIIOJIb30BaHUE
CBOWCTB CTOPOH, YIJIOB, [uaroHaineil. M3o0paxenue reoMmeTpuyeckux (puUryp Ha HeJIMHOBAaHHOM Oymare
C MCIIOJIb30BAaHUEM LIUPKYJIS, IMHEHKH, YroJbHUKA, TpaHcnopTupa. Iloctpoenus Ha kiieryaroi Oymare.

Ilepumerp MHoroyronpHuka. [loHsTue miuomanu GUrypsl, €IUHULBl U3MEPEHHs ILUIOLIAIH.
[TpubmmxEénnOE M3MepeHne iomaau Guryp, B T.4. Ha KBagpaTHOH ceTke. [Ipubnmxénnoe namMepenne
JUIMHBI OKPY>KHOCTH, IIJIOUIAIA KpyTa.

CumMMeTpus: LIEHTpaJIbHAsA, OCEBAas U 3€pKajbHasi CAMMETPUHU.

ITocTpoeHre CUMMETPUYHBIX (PUTYD.

Harnsimaeie npeacTaBieHus O MPOCTPAHCTBEHHBIX (PHUTypax: MapajuieNienure]], Kyo, mpu3Mma,
nupamuia, KOHyC, LWIMHAP, map u cdepa. M3o0paxeHne npocTtpaHcTBeHHbIX (uryp. ITpumepst
pa3BEPTOK MHOTOTPAHHUKOB, IIMIMHIPA 1 KoHyca. Co3aHue MOJeNeil IpoCTpaHCTBEHHBIX GUryp (13
Oymaru, NpoBOJIOKH, MJIACTUIIMHA U JPYTUX MAaTEpHAIIOB).

[TonstTue o6bEéMa, equHUILBI U3MepeHus: 00béMa. OOBEM MPSIMOYTOJIIBHOTO Mapajljiesienuneaa,
KyoOa.

3) IPEJMETHBIE PE3YJIbTATBI OCBOEHUSI TIPOTPAMMBI YYEBHOI'O
KYPCA <MATEMATUKA»

5 KJIACC

Ilpeomemmuvie pe3ynomamul 0C60€HUA NPOZPAMMBL Y4EOHO20 Kypca K KOHUY oOyuenusn 6 5
Knacce:

Yuciaa 1 BLIYUCIEHHUS.

[TonnMatp 1 MpaBUIBLHO YIOTPEOISATH TEPMUHBI, CBSI3aHHBIE C HATYpPaTbHBIMHU
YrclIaMH, OOBIKHOBEHHBIMH U JECSITUUYHBIMU IPOOSMHU.

CpaBHHMBaTh M YHOPSAIOYHMBATH HATypalbHBIE YHCJIA, CPAaBHUBATH B MPOCTEUIINX CIydasx
OOBIKHOBEHHBIE APOOU, AECATUYHBIE APOOH.

CoOTHOCUTH TOUKY Ha KOOPJAMHATHON (UMCIIOBOI) MPSIMON C COOTBETCTBYIOUIUM €W YHMCIIOM U
n300paxaTh HaTypalbHbBIE YKCIa TOUKAMH Ha KOOPJUHATHON (YMCIOBOM) MPSMOIA.

BrimonasaTe apudMernyeckue IEHCTBUS C HATypadbHBIMH YHCIIaMH, C OOBIKHOBEHHBIMH
JIpOOSIMU B MPOCTEUIITUX CITyJasiX.

BrImoHATE TPOBEPKY, TPUKUIKY PE3YIIbTaTa BEIYUCIICHUH.

OKpyrisaTh HaTypaJibHbIE YUCIIA.

Pemienne TeKCTOBBIX 3aa4.

Pemarp TexcToBBIE 3amauM apuPMETHUUYECKUM CIIOCOOOM M C TMOMOIIBI0 OPraHU30BaHHOTO
KOHEYHOTO Tiepebopa BCeX BO3MOXKHBIX BAPHUAHTOB.

Pemate 3amaum, conepkalive 3aBUCMMOCTH, CBSI3BIBAIOIIME BEJIMYHUHBI: CKOPOCTb, BpEM,
paccTosiHue, TIeHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonb30BaTh KpaTKue 3allMCH, CXEMBI, TAOIUIIbI, 0003HAYCHHUSI IPU PEIIICHUH 3a]1a4.

[Tonp30BaThCsl OCHOBHBIMHU €IMHHUIIAMH HW3MEPEHUS: IIEHBI, MAacChl, PACCTOSHHS, BPEMECHH,
CKOPOCTH, BbIpakaTh OJTHU €UHUIIbI BEJIMUYUHBI YEPE3 JIPYyTHUE.

W3Bnekarb, aHamM3WpoOBaTh, OIEHWBATh HHGOPMAIMIO, TPEACTABICHHYIO B TaOJWIle, Ha



CTONOYaTON AMarpaMMe, MHTEPIPETUPOBATH MPEACTaBICHHbIE JaHHBIE, WCIOJIb30BATh JIaHHBIC MPU
peLICHUH 3a1a4.

Harasnasi reomerpus.

Ilonp30BaTbCcsl TEOMETPUYECKMMM IOHATHSAMHU: TO4YKA, IIpsAMas, OTPE30K, Jyd, Yyrod,
MHOT'OYTOJIbHUK, OKPY>KHOCTb, KPYT.

[IpuBoauTH, TpPUMEPH OOBEKTOB OKPYKAIOLIETO MHUpPA, HMMEIOHMX (OPMY H3YUEHHBIX
reOMEeTPUUECKUX QUryp.

Hcnons30BaTb  TEPMHUHOJIOTMIO,  CBS3aHHYHO C  yIJlaMU:  BEpUIMHA, CTOPOHA; C
MHOT'OYTOJIbHUKAaMH: yroJl, BEpIIMHA, CTOPOHA, TUArOHAJIb; C OKPYKHOCTBIO: paJinyC, TUAMETP, LIEHTP.

N300pakaTh M3y4eHHbIE TeOMETpUYecKre (PUrypsl Ha HEIMHOBAHHOM M KJIeT4aToi Oymare c
MTOMOILBIO UPKYJISA U TUHEHKH.

Haxomuth IIMHBI OTPE3KOB HENOCPEACTBEHHBIM M3MEPEHUEM C IIOMOUIBIO JINHEWKHU, CTPOUTH
OTPE3KH 3aJaHHOM JUIMHBL; CTPOUTH OKPYKHOCTb 33JaHHOT'O pajnyca.

Hcnonws3oBark CBOMCTBA CTOPOH M YIVIOB IPSIMOYIOJIBHMKA, KBajapaTa Ul UX IOCTPOCHMS,
BBIYMCIICHUS IUIOIIA/IM U [IEPUMETpA.

Bbraucnare mepuMeTp W IUIOMIAAL KBajpaTa, MPSMOYTOJIbHHUKA, (HUryp, COCTABICHHBIX H3
MPSIMOYTOJILHUKOB, B T.4. GUTYp, N300paEHHBIX HA KIIETYaTON Oymare.

[Tonp30BaTbCcsl OCHOBHBIMH METPUYECKMMH E€IUHULAMH W3MEPEHHUs JUIMHBI, IUIOLIAM;
BBIPAXKATh OJHU €ANHUIbI BEIMUYMHBI Uepe3 Jpyrue.

PacnioznaBate napasienenumnen, Ky0, UCIIOIb30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpo, rpaHb,
M3MEpEHUs, HAXOIUTh U3MEPEHUs Napajuienenumnena, Kyoa.

Boruncnsate 00bEM  KyOa, mapajuiesenunena IO 3aJaHHbIM H3MEPEHUsIM, I0Jb30BaThCs
eAMHHUIIAMU U3MEpEeHUst 00bEMa.

Pemate HecnokHbIE 3a7a4yu Ha W3MEPEHHE TIE€OMETPUYECKUX BEJIMYMH B IPAKTHYECKUX
CUTyaIUsX.

6 KJIACC

Ilpeomemmuvie pe3ynomamul 0C60EHUA NPOPAMMBL Y4EOHO20 Kypca K KOHUY oOyuenusn ¢ 6
Kaacce.

Yucsia 1 BHIYUCICHUSA.

3HaTh U MOHUMATh TEPMUHBI, CBSI3aHHBIE C PA3IIMYHBIMU BHIAMHU YHCEN U CIOCOOAMHU MX 3aIIUCH,
HEepeXOoAUTH (€CIIM ITO BO3MOXKHO) OT OJIHOW (hOPMBI 3aITUCH YHCIIa K IPYTOi.

CpaBHUBATh U YIOPSAI0UMBATS LI€JIbIE YKCIa, OOBIKHOBEHHBIE U IECATUYHbIE APOOU, CPAaBHUBATH
YHUCJa OJHOTO U Pa3HbIX 3HAKOB.

BrimonHsaTh, codeTas YCTHbIE W TMHChbMEHHBIE NPUEMBI, apUMETUYECKHE JCUCTBUS C
HATypaJIbHBIMH U LI€JIBIMU YHCIIAaMU, OOBIKHOBEHHBIMH U JECSITHUHBIMH IPOOSMU, MTOTOKUTEILHBIMH U
OTPHLIATEIIEHBIMU YK CIIAMH.

BprunciiATe 3HaUEHUS YMCIOBBIX BBIPAXKEHUM, BBINOJHATH NMPUKUIKY M OLIEHKY pe3yJlibTaTra
BBIUMCJICHUM, BBINOJHATH NPeoOpa30BaHUS YHUCIOBBIX BBIPAKEHWH HAa OCHOBE  CBOMCTB
apu(MeTHIECKUX AeHCTBUI.

COOTHOCHTH TOYKY Ha KOOPAMHATHOM MPSIMOI ¢ COOTBETCTBYIOIIUM € YHCIIOM U U300paXkaTh
YHUCJIa TOYKaMHU Ha KOOPAUHATHOMW MPAMOM, HAXOAUTh MOIYJIb YUCIIA.

COOTHOCHUTH TOYKH B MPSIMOYTOJIbHON CUCTEME KOOPANHAT ¢ KOOPAMHATAMH 3TOM TOUKHU.

OKpyTJISTh LIeJIbIe YhCTa U IECATHYHBIE IPOOHU, HAXOIUTh MPUOIIKEHUS YHCET.

YuciioBble 1 OyKBEHHbIE BHIPAKEHHS.

[Tornmate u ynotpeOasTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHIO0 CTENIEHHU YKCIIa, HAXOUTh KBaApaT
U KyO 4Kciia, BBIYUCIATh 3HAYEHUS YUCIOBBIX BBIPAYKEHUH, COIepKAIUX CTEIIEHH.

[Tonp30BaTbCcs NpHU3HAKAMU JEIMMOCTH, PACKJIAAbIBaTh HATYpPaJbHbIE YKCIIA HA IPOCThIE
MHOHUTEIH.

[Tonb30BaThbcs MacITabOM, COCTABIISATH TPOMOPIIMU U OTHOIIIECHUSI.

Hcnonb3oBath OYKkBBI AJis 0003HAYEHUS 4YMCEN MPH 3aIMUCH MATEMaTHYECKUX BbIPaXKEHU,
COCTaBISITh OyKBEHHBIC BBIPAKEHUS WU (POPMYIBI, HAXOAUTh 3HAYCHHsS] OYKBEHHBIX BBIPAKCHUI,
OCYIIECTBIISIs1 HEOOXOIUMBIE MTOJICTAHOBKHU U MpeoOpa3oBaHUsl.



HaxonuTe HEM3BECTHBIN KOMIIOHEHT PABEHCTBA.

Pemienue TeKCTOBBIX 3a1a4.

Pemarb MHOrOIIaroBeie TEKCTOBBIE 33/]a4l apU(PMETHUECKUM CITIOCOOOM.

Pemate 3amauu, CBA3aHHBIE ¢ OTHOILIEHUEM, IIPONOPLUOHAIBHOCTBIO BEJIIMYUH, IIPOLIEHTAMH,
peliaTh TpU OCHOBHBIE 33/1a4l Ha JPOOH U MPOLIEHTHI.

Pemate 3amaum, conep:kalipe 3aBUCUMOCTH, CBS3BIBAIOLIUE BEIMYHMHBI: CKOPOCTb, BpEMH,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTb, IPOU3BOIUTEIBHOCTD, BpeMsi, 00bEMa pabOThl, UCIOIB3YS
apudMeTHUeCKue  JCUCTBUS, OLEHKY, TNPHUKUAKY, IMOJb30BaTbCA  CIUHHULIAMH  H3MEPEHUS
COOTBETCTBYIOIINX BEJINYHUH.

CoctaBisTh OYKBEHHBIEC BBIPAKEHHSI 110 YCIOBHIO 3a/1a4H.

W3Bnekars uHbOpMalnio, MPEICTaBICHHYIO B TaOiuIlax, Ha JMHEWHOH, CTONOYaTOM WM
KpyTrOBOM JuarpaMmax, MHTEpIPETUPOBATH INPEICTABICHHBIC JAaHHBIC, HCIIOIb30BATh JIAHHBIC IIPU
pelIeHny 3a/1a4.

[IpencraBasaTh HHPOPMAIHIO C ITOMOIIBIO TAOJIHUII, TMHEHHOU U CTOI0YATON JUArpaMM.

HarnsinHasi reomerpusi.

[IpuBonuTe mnpuUMepsl OOBEKTOB OKPYKAIOLIETO MHpa, HMMEOIIUX (OpMY H3YUYEHHBIX
TEOMETPUUYECKUX TUIOCKUX U MTPOCTPAHCTBEHHBIX QUTYP, TPUMEPHI PAaBHBIX U CHMMETPHUYHBIX (DUTYD.

N300pakaTh C TOMOIIBIO UPKYIIS, TUHEHKH, TPAHCTIOPTHPA HA HEIMHOBAHHOM M KJIETYATOU
OyMmare U3y4eHHbIE TUIOCKHE TeoMeTprudecKkue GUrypsl 1 KOHQUrypauu, CAMMETPHUYHbIE (PUTYPHI.

[Tonmp30BaThCs TEOMETPHUUYECKUMH MOHATUSIMH: PaBEHCTBO (DUTYpP, CHMMETpPHS, HCIIOIB30BaTh
TEPMHUHOJIOTHIO, CBSI3aHHYIO C CAMMETPHUEN: OCh CUMMETPHUH, LICHTP CUMMETPHU.

Haxonuts BenTWYMHBI YIII0B U3MEPEHUEM € IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 3aJaHHOU
BEJIMYMHBI, [10JIb30BATHCS MPU PEUICHUH 33Ja4 T'PaJyCHOM MEpOU YIJoB, pacllO3HABaTh HA YEepTEkKaxX
OCTPBIH, IPSIMOM, Pa3BEPHYTHIM U TYIION YIJIBL.

Bbluucnsate AMMHY JIOMaHOM, NEPUMETP MHOTOYTOJIbHUKA, IOJIb30BaThCA E€IUHULIAMHU
WU3MEPEHMS JUIMHBI, BBIpAXKaTh OJIHUA €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHE.

Haxonutb, ucnonb3ys 4epTEXHbIE MHCTPYMEHTHI, PACCTOSHUS: MEXIY ABYMsI TOYKAMH, OT
TOYKH JI0 MPSIMOM, JUTMHY ITyTH Ha KBaJPAaTHOM CETKE.

Bbruucnare miomanb GuUryp, cocTaBiIeHHBIX M3 HPSIMOYTOJIBHUKOB, MCIIOJIb30BaTh pa3OueHue
Ha NpSIMOYTOJIbHUKH, Ha paBHble (QUIYpbl, JOCTpPaMBaHUE IO MPSAMOYIOJIbHUKA, MOJb30BaThCS
OCHOBHBIMM €MHULIAMH U3MEPEHHUs IUUIOLIAAH, BbIPAXKaTh OAHU €IUHULIBI U3MEPEHUS IUIOIIANN Yepe3
JpyTHe.

Pacnio3HaBaTh Ha MOJENAX U HM300paXEHUSAX MUPAMUAY, KOHYC, LMIMHJIpP, HCHOIb30BATH
TEPMHHOJIOTHIO: BEpILIMHA, peOpo, IpaHb, OCHOBAaHUE, pa3BEPTKA.

N300pakaTh Ha KiIeT4aToi Oymare npsMOYTOJIbHBIN Mapaielenumnen.

Boruncnsate 00b€M NpSAMOYrOJBHOTO MapajuleNienunena, Kyba, MOJIb30BaThCS OCHOBHBIMU
€IMHULIAMU U3MepeHus 00bEMa;

Pemate HecnokHbIE 3a/auM Ha HAxXOXKJEHHE TIE€OMETPUYECKMX BEJIMYMH B IPAKTHYECKUX
CUTYalUsX.

PABOYASA MPOT'PAMMA YYEBHOTI'O KYPCA «AJITEBPA» 7-9 KJIACC

1) HOSICHUTEJIBHASA 3AITUCKA

Anrebpa sBIsieTCd OJHUM U3 OINOPHBIX KYpPCOB OCHOBHOTO 0O0mIEro oOpa3oBaHUsS: OHa
o0ecrieynBaeT M3y4yeHHE APYTUX AUCHUIUINH, KaK €CTeCTBEHHOHAYYHOTO, TaK M T'yMaHHTAapHOTO
IIUKJIOB, €€ OCBOCHHME HEOOXOOMMO Ul NPOJODKEHUS OOpa3oBaHUS U B IIOBCEJAHEBHOM JKH3HHU.
Pa3Butue y oOyuaromuxcst HaydyHbIX MPEACTaBICHUN O MPOUCXOKACHUHU U CYITHOCTH aNre0pandyeckux
abcTpakuuid, cnocobe OTpakeHUsI MaTeMaTHUYeCKOM HayKoOW SBIIEHMH W MPOLIECCOB B MPHUPONE U
o011ecTBe, pOJIM MaTEMAaTHYECKOTO MOICTTMPOBAHUS B HAYYHOM MTO3HAHUHU M B MIPAKTUKE CIOCOOCTBYET
(1)OpMI/Ip0BaHI/IIO HAaY4YHOI'O MHPOBO33PCHUA W KA4YCCTB MBIIIJICHUA, HeO6XOJII/IMI)IX JUIA agaliTaliiyi B
COBpeMEeHHOM Liu(poBoM obmecTBe. M3yuenue anredpsl oOecrieunBaeT pa3BuTHE YMEHUs HAOII0AATh,
CpaBHHUBAaThb, HaxXOAHUTb 3aKOHOMCEPHOCTH, Tpe6yeT KPUTUYHOCTU  MBIIJICHUA, CIIOCOOHOCTH



apryMEHTUPOBAaHHO OOOCHOBBIBATH CBOM JEHCTBUS U BBIBOABI, (HOPMYJIHPOBATH YTBEPXKICHUS.
OcBoenune kypca aiaredOpsl 00ecreunBaeT Pa3BUTHE JIOTMYECKOTO MBIIIICHUS OOYYalOMIMXCS: OHHU
UCIONB3YIOT JIEAYKTHBHBIE U MHIYKTHUBHBIE pACCYKIEHUS, 0000IIeHHe U KOHKPETHU3alHIO,
abctparupoBanre u aHajoruto. OOydeHuwe anreOpe MpeanonaraeT 3HAYUTEIBHBIA 00BEM
CaMOCTOSITENIbHOM 1eATeIbHOCTH 00YUYaIOIUXCsl, [I03TOMY CAMOCTOATEIBHOE PEIlIeHUe 3aa4 SBIISIETCS
peanu3anuen JesITeIbHOCTHOTO IPUHIMIIA O0yYEHUSI.

B cmpyxkmype npoepammoer yuebnozo xypca «Aneebpay» 0nsi 0CHO8HO20 00We20 00paA308aHUs
OCHOGHOE MeCmo 3aHUMAIOM CO0epIlcamenbHo-memoouyeckue auHuu: «ducna u evlducieHUsy,
«Aneebpauueckue svipasiceHusny, « Ypasnenus u Hepasencmeay, « QyHkyuuy.

Kaxxnast u3 9TuX conepkaTeabHO-METOANYECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKECHUU TPEX JIET
U3YYEHHUS Kypca, B3aUMOJCHCTBYS C IPYTUMU €T0 JINHUSMHU.

B xonme u3ydeHuss yuyeOHOTO Kypca OOydYarOUNIMMCS MPHUXOTUTCA JIOTHYECKH DPACCYXAATh,
UCIIOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIA SI3bIK. B CBSI3W ¢ 3TUM B mporpamMmy y4eOHOTO Kypca
«Anrebpay» BKIIOYEHbI HEKOTOPBIE OCHOBBI JIOTHKH, MPEJICTABICHHBIC BO BCEX OCHOBHBIX pa3jenax
MaTeMaTHUYeCKOro 00pa3oBaHWs M  CHOCOOCTBYIOIIME  OBJIAJICHUIO OOYYarOIIMMHUCA OCHOB
YHUBEPCATBHOTO MATEMAaTHYECKOTO si3bIKa. CoiepKaTeIbHON U CTPYKTYPHOM OCOOEHHOCTHIO yUeOHOTO
Kypca «AnreOpay sSBISETCS €ro MHTETPUPOBAHHBIN XapakTep.

Cooeporcanue nunuu «Hucna u eviuucieHus» CIy)KUT OCHOBOM I JAJIbHEWIIETO U3y4eHUs
MaTeMaTHKH, CIOCOOCTBYET PAa3BUTHIO y OOYYAIOUIMXCS JIOTUYECKOTO MBILIUICHUS, (OPMUPOBAHUIO
YMEHHUS TI0JIB30BATHCS AITOPUTMAMH, a TAKXKE IPUOOPETEHUIO PAKTUIECKUX HABBIKOB, HEOOXOAUMBIX
JUTSL TIOBCETHEBHOM KM3HU. Pa3BUTHE MOHATHS O YMCJIe HAa YPOBHE OCHOBHOIO 0O0IIEro oOpazoBaHUs
CBSI3aHO C pAIMOHAIBHBIMU M HPPAIHOHAIGHBIMH YHUCIAaMH, (OPMHUPOBAHHEM IIPEICTABICHUN O
NEHCTBUTENILHOM 4YHCIIE. 3aBEpIICHUE OCBOCHMS YHMCIOBOM JMHMM OTHECEHO K CpeaHEMY OOIIeMy
00pa3zoBaHMUIo.

Cooepoicanue 08yx aneebpauveckux munHuil - «Aneebpauveckue svipasiceHus» u « Ypasnenus u
HepaseHcmeay CIOCcOOCTBYeT (OPMUPOBAHHMIO Yy OOYyYarOIIMXCS MaTeMaTHYEeCKOTO —armapara,
HEOOXOUMOTO JJIsl PEIICHHS 33]1a4 MATEMAaTUKH, CMEKHBIX MPEIMETOB U IPAKTUKO-OPUEHTUPOBAHHBIX
3anad. Ha ypoBHe ocHOBHOro ob6miero oOpa3zoBaHHsl Y4eOHBbIM MaTepuasl TIpyNIHPYETCs BOKPYT
paloHaIbHBIX BbIpaXeHH. Anrebpa IEMOHCTPUpPYET 3HAUYEHHWE MaTEeMaTHKU KakK s3bIKa s
MOCTPOEHUS MATEMATUYECKUX MOJICIICH, OMUCAHUs MTPOLECCOB U SIBJICHUN peaibHOTO Mupa. B 3agaumn
oOyueHust anreOpe BXOAAT TakXKe JajibHeWIlee pa3BUTHE AITOPUTMUYECKOTO  MBIIUICHUS,
HEOOXOMMOTO, B YAaCTHOCTH, JUII OCBOCHHS Kypca HH(OpPMATHKH, W OBJaJCHHE HaBBIKAMHU
NeyKTUBHBIX paccyxjeHuil. I[IpeoOpazoBaHne CHMBOJIBHBIX (DOpM CIOCOOCTBYET pa3BUTHIO
BOOOpakeHus1, ClIOCOOHOCTEN K MaTeMaTHYE€CKOMY TBOPUECTBY.

Cooeporcanue ynkyuonanbHo-epaguyeckol 1uHuy HaIEeJIeHO Ha MoJIyueHHe 00ydaronuMucs
3HAHUN O (YHKIMSAX KaK BaKHEUIEH MaTeMaTHYeCKOW MOJAENW Il ONMUCAHWUS M WUCCIICIOBAaHMS
pa3sHOOOpa3HBIX MPOLECCOB U SIBIECHUH B mpHupoje U obmecTse. M3yueHne mMaTepuana criocoOCTByeT
Pa3BUTHIO Y OOYYAIONIMXCS YMEHHs HWCIOJIh30BATh PA3IMYHBIC BBIPA3UTEIbHBIE CPEICTBA S3BIKA
MaTeMaTHUKHd - CJIOBECHblE, CHMBOJMYECKHE, Trpaduyeckre, BHOCHUT BKJIaJ B (OPMHpPOBAHUE
NPECTaBICHUN O PO MATEMATHKH B Pa3BUTHH IIUBHIIN3AIINH U KYJIbTYPHIL.

Mecmo yuebnozo kypca «Anzeopa» 6 yueobHom niane

OO11ee ynciI0 YacoB Ui U3y4eHHs yueOHOro Kypca «Anredpay, - 306 yacos:
B 7 xmacce - 102 gaca (3 gaca B HEZIEIIO),

B 8 kimacce - 102 vaca (3 gaca B HefIen0),

B 9 kiacce - 102 gaca (3 gaca B HE/IeIO).

2) COAEP)KAHUE YYEBHOI'O KYPCA «AJITEBPA»

COJEPKAHUE OBYYEHUA B 7 KIIACCE
Yuciia 1 BbIYUCICHHA.
Jlpobu OOBIKHOBEHHBIE U JECATUYHBIE, IEPEXO0]T OT OJHOM (OpMBI 3amuCcH ApoOel K APYroi.



[TonsiTHE panMOHANBHOIO YHCJIA, 3aIUCh, CPABHEHHE, YIOPSINOYMBAHUE PALMOHAIBHBIX YHUCEIL
Apudmernueckue IeHCTBUS C pallMOHATBHBIMU YHclIaMH. Pemienue 3aqaq U3 peanbHOM NPaKTUKKA Ha
4acTH, Ha IpoOH.

CreneHb ¢ HaTypaJIbHBIM ITOKA3aTeNIeM: OIpe/esieHUe, TPeoOpa3oBaHne BIPAKEHUH Ha OCHOBE
olpeieNIeHus, 3anuch 0oibmuX yncel. [IponeHTsl, 3anuch NpoLEHTOB B BUJE ApoOu U IpobU B BUIE
IIPOLICHTOB. TpU OCHOBHBIE 33/1a4M Ha MPOLEHTHI, pELICHUE 33]1a4 U3 PEAIbHON ITPAKTUKHU.

IIpuMeHeHNnEe MPU3HAKOB AEIUMOCTH, Pa3JIOKEHNE HA MHOXKUTEIN HATYPAJIbHBIX YHACEI.

PeasibHbIe 3aBUCUMOCTH, B T.Y. IIpsIMasi ¥ 0OpaTHAS MPONOPIUOHATILHOCTH.

AsiredOpanyeckue BbIpasKeHMsI.

[lepemeHHbIE, YHMCIIOBOE 3HAYEHHUE BBIPAXKEHHS C MNEPEMEHHOW. JlomycTUMbIE 3HAYCHUS
nepeMeHHbIX. [IpeacraBieHne 3aBUCMMOCTH MEXy BEIMUYMHAMU B Buae (HopMyibl. Beruncienus mno
dopmymnam. [IpeoOpasoBanne OYKBEHHBIX BBIPAKEHHI, TOXKAESCTBEHHO PABHBIC BBIPAXKCHUS, MTPAaBUIIA
npeoOpa3oBaHusl CyMM W IPOU3BEACHUH, MpaBWila PACKPBITUS CKOOOK M IMPHUBEICHHS MOAOOHBIX
CllaraeMblx.

CBoJicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

Opnowienbl 1 MHorowieHbl. CreneHb MHorowieHa. CliojkeHUE, BbIUMTAHUE, YMHOKEHUE
MHOTr04JI€HOB. POpMyJIbl COKPAIIEHHOTO YMHOXKEHMSI: KBaJpaT CyMMBbI M KBaJpar pazHocTu. Popmyna
pa3HOCTH KBagpaToB. Pa3nokeHne MHOIOYICHOB HA MHOKUTEIIN.

YpaBHeHNSI 1 HEPABEHCTBA.

VYpaBHeHHE, KOpPEHb YpaBHEHMsI, IpaBWia IPeoOpa3oBaHMsI YPABHEHMs, PaBHOCHUIIBLHOCTH
YpPaBHEHUU.

JInneliHOE ypaBHEHHE C OAHOW IEPEMEHHOM, YHCIIO KOPHEW JIMHEWHOI'O YpPAaBHEHUS, PEIICHUE
JUHENHBIX ypaBHeHUI. CocTaBileHUE ypaBHEHUH IO YCJIOBHIO 3ajaudd. PelmeHue TEeKCTOBBIX 3aad ¢
MMOMOUIBIO YPABHEHU.

JIuHeltHOe ypaBHEHHE C JABYMsS IepeMeHHbIMM U ero rpaguk. Cucrema ABYX JIMHEHHBIX
yYpaBHEHUU C IBYMS MIEPEMEHHBIMU. PelieHue cucremM ypaBHEHUM CIOCOOOM MOACTaHOBKU. [Ipumepbl
pEILIEHUs TEKCTOBBIX 3a1a4 C IIOMOILBIO CUCTEM YPaBHEHUIA.

DyHKIUH.

Koopaunata Touku Ha npsamoi. UuciioBele MpoMexXyTKH. PaccTosHMe Mexay IByMs TOUKaMU
KOOPJIMHATHOU IIPSIMOM.

[IpsimoyronbHas cucrema koopAauHat, ocu Ox u Oy. AOcuucca ¥ OpJauHaTa TOYKH Ha
KOOpAMHATHOM 1uiockocTU. [Ipumepsl rpadukoB, 3ajaHHbIX popMynaMu. UTeHne rpagukoB peasbHbIX
3aBucumocrteil. [lonarue Gynkmuu. I'papux pynkuuu. CroiicTBa

byukumii. Jlunerinas ¢ynkuus, e€ rpaduk. I'padux Gynkuuu Yy = |X|. ['padudeckoe pemieHne
JIMHEHUHBIX YPABHEHUN U CUCTEM JIMHEHHBIX YPaBHCHUM.

COJEPKAHUE OBYYEHUA B 8 KJIACCE

Yuciia 1 BbIYUCICHHUS.

KBagpatHbiii kopeHb u3 uucna. [loHsrue 00 wuppauvoHadbHOM uucne. JlecaTudHble
NpUOIKEHNs HMppalMOHaNbHBIX yHcen. CBoicTBa apu(MeTHYeCKHMX KBaJpaTHBIX KOpHEHM M HX
IpUMEHEeHHE K TPeo0pa30BaHHIO YUCIOBBIX BHIPAXKEHUH U BBIUMCIIECHUSAM. JleliCTBUTENbHBIE YUCIIA.

CreneHsb ¢ 1enbIM MoKaszaTeseM u € cBoiicTBa. CTaHaapTHas 3alKiCh YHUCIa.

Auredpanyeckue BbIPasKeHHUsI.

KBagparHslil TpEXUieH, pa3IoKeHUE KBAIPATHOTO TPEXWICHA HA MHOKHUTEIIHN.

Anrebpanueckas Apo6s. OCHOBHOE CBOMCTBO anredpandeckoil 1podu. CrnoxeHue, BBIYUTaHHE,
YMHOX€EHHeE, JIeJIeHne alredpandeckux apooeil. ParmonanbHble BoIpaXXeHUs U UX MpeoOpa3oBaHUeE.

YpaBHeHHd U HEPABEHCTBA.

KBanpatHoe ypaBHeHue, popmyia KopHel kBajpaTHOro ypaBHeHus. Teopema Buera. Penienue
YpaBHEHM, CBOJSALIMXCS K JHUHEWHBIM M KBajapaTHbIM. [Ipocteifime apoOHO-palMoOHaNbHbIE
YpaBHEHUS.

I'paduueckass uHTepHpeTanys ypaBHEHUH C JByMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YpaBHEHUN ¢ ABYMs NepeMeHHbIMH. [IprMepsl pemeHuss CUCTeM HEIUHEHHBIX YPABHEHUN C ABYMS



MEePEMEHHBIMH.

Pemmenne TeKCTOBBIX 33/a4 anreOpandecKuM CriocoOoM.

UucnoBble HEpaBEHCTBA U UX cBoMicTBa. HepaBeHCTBO ¢ 0jHOI nepeMeHHON. PaBHOCUIBHOCTD
HepaBeHCTB. JIMHelHbIe HEpaBEHCTBA C OJJHOM nepeMeHHON. CrucTeMbl TMHEHHBIX HEPABEHCTB C OAHON
MIEpEMEHHOM.

DyHKIUH.

[Tonstue ¢ynkuunu. OOnacTb ONpeNeNeHHUs U MHOXKECTBO 3HaueHUM QyHkuuu. CrocoOsl
3amanus QyHKIUH.

I'paduk pyaknuu. UreHnue cBoicTB GyHKIMU 110 €€ rpaduky. [Ipumepsl rpadukoB GyHKINM,
OTpaKAIOIIUX pealbHbIE MPOLECCHI.

OyHKIMM, OMHUCHIBAIOIIME MPSAMYIO M OOpaTHYK MPOMOPLHOHANBHBIE 3aBUCHUMOCTH, WX
rpapukn. Oyuxrmn y = X%,y = X3, y = VX, y = |x|.. ['padudeckoe pemeHre ypaBHEHHHA U CHCTEM
YpaBHEHUU.

COJEPKAHUE OBYYEHUA B 9 KJIACCE

Yuciia 1 BbIYUCICHUSA.

PanmonaneHble yncna, MppalMoHaIbHbIE YHCTIa, KOHEYHbIE U OECKOHEUHbIE IECATUYHBIE TPOOH.
MHO0€eCTBO €HCTBUTENbHBIX UUCEIN, JEHCTBUTEIbHBIE YMCIIa KaK OECKOHEUHBIE JECSITUUHBIE IPOOH.
B3auMHO 0/IHO3HAYHOE COOTBETCTBUE MEXY MHOKECTBOM JICHCTBUTENIbHBIX YHCEN U KOOPJIAMHATHOMN
IPSAMOM.

CpaBHeHUE JEHCTBUTENBHBIX YUCEI, apu(METHIECKHE ACUCTBUS C JeHCTBUTEIbHBIMU YUCTIAMH.

Pa3mepbl 00bEKTOB OKPYXKAarOIIETr0 MUpPa, JUIMTEILHOCTD IIPOLIECCOB B OKPYKAIOLIEM MUpE.

[TpubnmxE€HHOE 3HAUEHNE BEIMUMHBI, TOYUHOCTH npuoOmmkenus. Oxpyrinenue uncen. [Ipukuaka
Y OLICHKA PE3YJIbTATOB BBIYNCIICHUM.

YpaBHeHNSI 1 HEPABEHCTBA.

JIuneitHoe ypaBHeHuUE. PelieHne ypaBHEeHH, CBOIAIINXCSA K JIMHEHHBIM.

KBagpatHoe ypaBHeHue. PemieHue ypaBHEHMi, CBOIALIMXCS K KBaJapaTHbIM. bukBagpaTHoe
ypaBHeHue. I[lpumepbl penieHuss ypaBHEHHMHM TPETbEH M YETBEPTOM CTENEHEH pa3JIoKEHUEM Ha
MHOHUTEIIH.

Pemenue npoOHO-panMoOHAIBHBIX ypaBHEHUMW. PereHue TEKCTOBBIX 3a7ad aiareOpandecKum
METOJIOM.

VYpaBHeHMe ¢ ABYMs IEPEMEHHBIMU U €ro rpaduk. Pemenne cucreM IByX JIMHEWHBIX YpaBHEHUH
C IBYMs IIEpEMEHHBIMU. PellieHne cucreM ABYX ypaBHEHHMH, OJHO M3 KOTOPBIX JIMHEMHOE, a ApYyroe -
BTOpOI1 creneHu. ['paduueckas nHTEpIpeTalysi CUCTEMbl YPaBHEHUH C IBYMS IEPEMEHHBIMH.

Perienue TekCcTOBBIX 3aau alreOpandeckuM CriocoOOM.

YucoBble HEPABEHCTBA U UX CBOMCTBA.

PemreHne InMHEHHBIX HEPABEHCTB C OJHOM IlepeMEHHOH. PemeHue cucreM JIUHEHHBIX
HEpaBeHCTB C OJHOM mnepeMmeHHo#l. KBanpartHele HepaBeHcTBa. ['paduueckas wuHTEpHperanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C JBYMs IIEPEMEHHBIMH.

DyHKIUH.

Ksagparuunas gynkius, e€ rpadux u cBorictpa. [Tapabosa, KOOpAUHATHI BEPIIMHBI TapaOOJIbI,
0Cb CUMMETpPUHU NTapaboIIbI.

Ipadukn dyskmmit: y = kx, y = kx + b, y = k/x, y = X3, y =\, y = |x| u ux cBoiicTsa.

YucJi0BbIE 10CJ1€10BATEIBHOCTH U MPOTPECCHH.

[loHsATHE 4YHMCIIOBOM IOCIEAOBATEIBHOCTU. 3aJaHHME IOCIEAOBATEIBHOCTH PEKYPPEHTHOU
dbopmyroit u popMyIion n-co dieHa.

Apudmernueckas U reomerpuueckas nporpeccuu. @opmynsl n-ro uyneHa apuMETHUECKONH U
F€OMETPUYECKON MTPOTPECCUM, CYMMBI IIEPBBIX 7 YWICHOB.

N300pakeHne UIEHOB apu(METHUEeCKOM M TeOMETpPUYECKOM Mporpeccuii TOYKaMu Ha
KOOPJMHATHOM MIIOCKOCTHU. JINHENHBIN 1 SKCIOHEHUIHAIbHBINA pOCT. CII0KHBIE MPOIIEHTHI.



3) IPEAMETHBIE PE3YJbTATbBI OCBOEHUSI MNMPOI'PAMMBbI YYEBHOI'O
KYPCA «AJITEBPA»

7 KJIACC

Ilpeomemmnbvie pesynomamol 0C60€HUA NPOZPAMMbBL YUEOHO20 Kypca K KOHUY 00yueHus 6 7
Knacce.

Yuciia 1 BbIYUCICHUA.

BbimonHATe, coderas YCTHbIE M IUCbMEHHBbIE NpPUEMBI, apuPMETHUYECKHE JIEUCTBUS C
palMOHAIbHBIMU YHCIIAMHU.

HaxoauTh 3Hau€HUs YUCIIOBBIX BBIPAKEHUH, IPUMEHSTh Pa3HOOOpa3HbIE CIIOCOOBI M MPUEMBI
BBIYUCIICHUSI 3HAYCHHUI APOOHBIX BBIPAKECHUH, COIEPKAIINX OOBIKHOBEHHBIE U IECITUYHBIE TPOOH.

Ilepexoauts OT 0 HOM (HOPMBI 3aKUCH YHUCEN K Apyroi (mpeoOpa3oBbIBaTh AECATHUHYIO IpOOb
B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCATUYHYIO, B YACTHOCTH B OECKOHEUYHYIO IECATUYHYIO POOBb).

CpaBHUBaTh U YNOPSAJOYNBATH PALIMOHAIBHBIC YUCIIA.

OxpyrisTh yucia.

BbINONHATE NPUKUAKY U OLICHKY pPE3yJbTaTa BBIUMCIICHHWH, OLICHKY 3HAY€HUH YHCIIOBBIX
BBIPAKECHUM. BBIMOIHATE JEMCTBUA CO CTENIEHSAMH C HATypaJIbHBIMHU IIOKA3aTEIIMH.

IIpuMeHsTh IPU3HAKY JEIUMOCTH, Pa3JI0KEHUE HA MHOKUTEIN HaTypaJIbHbIX YHCEL.

Pemate NpakTHMKO-OpPMEHTHUPOBAHHBIE 3aJa4yM, CBSA3aHHBIE C OTHOIICHUEM BEJIWYMH,
IIPONOPLUOHAIIBHOCTBIO BEJIMYMH, IIPOLEHTAMHM, MHTEPIPETUPOBATh PE3YNbTAThl PEIICHUS 3a1ad C
y4€TOM OrpaHUYEHUM, CBA3aHHBIX CO CBOMCTBAMHU PacCMaTpPUBAEMbIX OOBEKTOB.

AsredOpanyeckue BbIpasKeHMsl.

Hcnonp3oBarh anredpandeckyr0 TEPMUHOJOTUIO U CHUMBOJIMKY, MPUMEHATh €€ B Ipolecce
OCBOCHMS y4eOHOr0 MaTepuana.

HaxoauTh 3HaueHuss OyKBEHHBIX BBIPAXKEHUI IIPU 33JJaHHBIX 3HAUEHUSAX IIEPEMEHHBIX.

BeimonuATe npeoOpa3oBaHUs LEJIOr0 BBIPAKEHHsT B MHOTOWIEH MPUBEAECHUEM IOA0OHBIX
CJIaraeéMbIX, paCKpbITHEM CKOOOK.

BbINonHATE yMHOXEHUE OJHOWIEHA Ha MHOTOWIEH U MHOTI'OYIEHA Ha MHOT'OYIEH, IPUMEHATh
(dopMyIibl KBaJipaTa CyMMBI U KBaJipaTa pa3HOCTH.

Ocy1mecTBIATh Pa3NoKeHHE MHOTOWIEHOB HA MHOXKUTENIN C MTOMOIIBIO BEIHECEHHS 32 CKOOKH
00LIero MHOXUTEIS, TPYNIUPOBKYU ClIaraéMblIX, IPUMEHEHUsI (POPMYIT COKPAIIEHHOTO YMHOKEHUS.

[TpumensaTh IpeoOpa30BaHUsI MHOTOWIEHOB JUISl PEIICHUs Pa3IMYHbIX 3a/1a4 M3 MaTeMaTHKH,
CMEXHBIX MTPEAMETOB, U3 PEAIbHON ITPAKTUKH.

Vcnonb30BaTh CBOWCTBA CTENEHEH ¢ HaTypalbHBIMH IOKa3aTeNsIMH Uil IpeoOpa3oBaHus
BBIPAKCHUI.

YpaBHeHHd U HEPABEHCTBA.

Pemate nuHEHHBIE ypaBHEHUS C OJHOW IEPEMEHHOM, MPHUMEHSS MpaBuia MEpPexoja OT
HCXOJIHOTO YPAaBHEHUS K PAaBHOCUIIBHOMY eMy. IIpoBepATh, ABJISAETCS JIM YUCIO KOPHEM YPaBHEHUS.

[IpumensTH rpaduueckre METOIbl IPH PEIICHUH JTUHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGuparh mpuMepsl Map YHUCeN, SBJISIOUIMXCSA PELUICHUEM JMHEHHOTO ypaBHEHMS C JIBYMS
MIEPEMEHHBIMH.

CTpouTh B KOOPJMHATHON MJIOCKOCTH TpadUK JTMHEHHOTO YpaBHEHUS C JIByMs IEPEMEHHBIMH,
MO0JIb3YACH TpadUKOM, IPUBOAUTDH IPUMEPHI PEIICHNS YPaBHEHUSI.

Pemiate cuctembl IByX JTMHEHHBIX YPAaBHEHUH C IBYMsI IEPEMEHHBIMHU, B T.4. IpahUUECKH.

CocTaBiATh M pemaTh JUHEWHOE YPaBHEHNE WIM CUCTEMY JIMHEHWHBIX YPAaBHEHHUH I10 YCIOBHIO
3a/1a4d, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4y MTOJIy4YEHHBIN pe3yibTarT.

DyHKIUH.

N300pakaTh Ha KOOPAMHATHON MPSMON TOYKH, COOTBETCTBYIOIIME 3a/JlaHHBIM KOOpPJUHATAM,
Jy4H, OTPE3KH, HHTEPBAJIbI, 3aIIUCHIBATH YHCIOBbIE IPOMEXKYTKH Ha allreOpanveckoM si3bIKE.

OTMeuaTh B KOOPAWHATHOHN IJIOCKOCTH TOYKHM MO 33JaHHBIM KOOpAWHATaM, CTPOUTH Tpa(uKu
nuHeHbIX QyHKkuuid. CTpouTh rpaduk yHKINU y = |X|.

OnwuceiBaTh C MOMOIIBIO (DYHKIMNA H3BECTHBIE 3aBUCUMOCTH MEX/Y BEIIMYMHAMHU: CKOPOCTbD,



BpEMsl, PaCCTOSTHUE, 1IEHa, KOJIMYECTBO, CTOMMOCTb, IPOU3BOAUTEIIBHOCTD, BpeMsl, 00BEM pabOTHI.

HaxonuTs 3HaueHune GyHKIMU 1O 3HAYCHUIO €€ apryMeHTa.

[lonumaTh rpaduueckuil crmocod NpeACTaBICHUs M aHanuM3a HMHGOpPMAlMM, HU3BIEKaThb U
UHTEPIPETHPOBATH HHPOPMAITUIO U3 TPa(UKOB PEANbHBIX MPOLIECCOB U 3aBUCHMOCTEH.

8 KVIACC

Ilpeomemmnvie pezyromamol 0c60eHUs NPoOZpammsl yuedH020 Kypca K KOHUY o0yuenusn ¢ 8
Knacce.

Ymucna v BoIYHMCITICHUS.

Hcnonp30BaTh HAayaJbHBIE IIPEICTABICHHUS O MHOXECTBE JCUCTBUTEIBHBIX YHCEN UL
CpaBHEHHs, OKpPYIJICHHS U BBIYMCICHHMH, H300pakaTh ACUCTBUTEIbHBIE YHCIIA TOYKAMH Ha
KOOPJMHATHOU MPSIMOIA.

[TpumMeHATh MOHATHE APUPMETHYECKOTO KBAIPATHOTO KOPHS, HAXOJUTH KBaJApaTHbIE KOPHHU,
UCIOJIb3Ys IPU HEOOXOAUMOCTHU KAJIbKYJISATOP, BBIIOJIHATH IPEOOpa30BaHUs BBIPAKEHUH, COAEPIKAILINX
KBaJpaTHbIE KOPHU, UCIIOJIb3Ysl CBOMCTBA KOPHEH.

Vcnonb30Bath 3amucu O0JIBIIMX U MaJIBIX YMCEN C IIOMOLIbIO AECATUYHBIX ApoOei U cTeneHei
yucina 10.

AsiredOpanyeckue BbIpasKeHMsl.

[IpuMeHsTh NOHATHE CTENIEHU C 1IEJIBIM II0KA3aTeJIEM, BBIIOJIHATh peoOpa30BaHMsI BbIPAXKEHUH,
COJIEprKalINX CTEIEHU C LEJIbIM IIOKa3aTEJIEM.

BbINONMHATE TOKIECTBEHHbIE MPe0Opa30BaHUs PALMOHAIBHBIX BBIPAXXEHUM HA OCHOBE IMPaBUII
JecTBUI HaJl MHOTOYJICHAMH U alreOpanyecKuMU ApoOsMu.

PacknanpiBaTh KBagpaTHBINA TPEXUICH HA MHOKUTEIH.

[TpumeHnsaTh npeoOpa3oBaHUs BBIPAXKEHUI AJIS PELICHUs pa3IM4yHbIX 3a/a4 M3 MaTeMaTHKH,
CMEXHBIX [IPEAMETOB, U3 PEAIbHON ITPAKTUKH.

YpaBHeHNSI 1 HEPABEHCTBA.

Pemrate iMHeVHBIE, KBaIpaTHbIC YPABHEHHS U PALlMOHAIbHBIE YPABHEHUS, CBOJAIINAECS K HUM,
CUCTEMBI IByX YPAaBHEHHH C JBYMs IEPEMEHHBIMU.

[IpoBoaNTE IpOCTENIINE NCCIEA0BAHUS YPABHEHUHN U CUCTEM YPAaBHEHUH, B T.4. C IPUMEHEHNUEM
rpaduuecKux MpeACTaBIeHUN (yCTaHaBJIMBaTh, MMEET JIM YpaBHEHHE WJIM CHUCTEMa YpaBHEHUH
pELIeHHUs], ECIIU UMEET, TO CKOJIbKO, U IpOoUee).

IlepexoauTh OT ci10BeCHON (POPMYTUPOBKH 3a/1auM K €€ aaredpandeckoi MoJenu ¢ MOMOIIbIO
COCTABJICHUS YPABHEHUS WJIM CUCTEMBI YPAaBHEHHI, HHTEPIPETUPOBATh B COOTBETCTBUM C KOHTEKCTOM
3a/1a4M MOJIY4YECHHBIN pe3yJbTar.

[IpuMeHATH CBOMCTBA YHCIOBBIX HEPABEHCTB [JIsi CPAaBHEHHMsI, OLICHKH, PEIIATh JIMHEHHBIC
HEpaBEHCTBA C OJIHOW MEpPEeMEHHOM M MX CHUCTEMBI, JaBaTh rpa)uuyecKyr0 WIIIIOCTPAIMI0 MHOXKECTBA
pelIeHn HEpaBEHCTBA, CUCTEMBI HEPABEHCTB.

DOYyHKIUH.

[lonumarh ¥ MCHOIB30BaTh (DYHKIMOHAIbHBIE TMOHATUSA U SI3bIK (TEPMUHBI, CUMBOJIMYECKHE
0003HaueHMsI), OMpeAessATh 3HaueHWe (YHKIMU IO 3HAYEHUIO apryMeHTa, ONpeAessaTh CBOWCTBA
byakuuu 1o e€ rpaduky.

CtpouTs TpaduKy dIeMeHTapHbIX GyHKIHi Buaa y = ki, y = X2,y =x3,y =X,

Y = |x|, onmHMChIBaTh CBOMCTBA YKCIOBOW (QYHKIMH IO €€ TpaduKy.

9 KJIACC

IIpeomemmnoie pe3ynomamol 0C60eHUA NPOZPAMMBL YUeOH020 Kypca K KOHYUY 00yyeHus ¢ 9
Knacce.

Yucjaa v BBIYMCJIEHHUS.

CpaBHUBAaTh U yHOPSAOYUBATH PAIMOHAIBHBIE U HPPALIMOHAIBHBIE YHCIIA.

BreimonusaTe apudmernyeckue NEUCTBUS C pPalMOHANBHBIMH YHCIIAMHU, COYeTas YCTHBIE H
MACbMEHHbBIE MPUEMBI, BBIMIOJHITh BBIYUCIEHUS C UPPALIMOHAIBHBIMU YUCIAMU.

Haxonute 3HaueHus cTeneHel C LENbIMH ITOKA3aTeNs MU U KOPHEH, BBIYUCIATH 3HAYEHUS
YUCIIOBBIX BBIPAXKEHUU.



OKpyrATh NEUCTBUTEIBHBIE YUCIIA, BBINOJIHATH NPUKHUIKY PE3yJbTaTa BBIYACICHHUM, OLIEHKY
YHCJIOBBIX BBIPAXKECHUM.

YpaBHeHMsI M HEPABEHCTBA.

Pemate nuHEHBIE U KBaJpaTHbIE YPAaBHEHUS, YPAaBHEHHUsI, CBOLAIIMECS K HUM, IIPOCTECHUIINE
JIpOOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cucteMbl IBYX JIMHEWHBIX YPAaBHEHUM C JBYMs IIEPEMEHHBIMU M CHCTEMBI ABYX
YPaBHEHHUH, B KOTOPBIX OJHO YPABHEHUE HE ABIIACTCS JTMHEUHBIM.

Pemate TEKCTOBBIE 3a/aun alNreOpanyecKuM CIIOCOOOM C MOMOIIBIO COCTABJICHUS YPAaBHEHHS
WIHM CUCTEMBI IBYX YPaBHEHUH C IBYMs [IEPEMEHHBIMH.

[IpoBOoaKTH IpOCTENIINE UCCIEA0BAHUS YPABHEHUN U CUCTEM YPAaBHEHUH, B T.4. C IPUMEHEHUEM
rpadu4ecKux MpeACTaBICHUN (yCTaHABIMBAaTh, MMEET JIM YPAaBHEHUE WIM CHCTEMa ypaBHEHHUH
pELIEHus, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

Pemiare nuHeliHbIE HEPABEHCTBA, KBAaPATHbIE HEPABEHCTBA, N300pakaTh PELIEHUE HEPABEHCTB
Ha 4YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PEIICHUE C IOMOILBI CUMBOJIOB.

Pemarp cucreMpl TMHENHBIX HEPABEHCTB, CUCTEMBI HEPABEHCTB, BKIIIOYAIOIINE

KBaJ[paTHOE HEPAaBEHCTBO, M300pakaTh PEUICHWE CHCTEMbl HEPABEHCTB HA YHCIOBOW MPSIMOM,
3aIAChIBATh PEIICHUE C IIOMOILIBIO CUMBOJIOB.

Hcnons30BaTh HEpAaBEHCTBA PH PELICHUH PA3JIMYHBIX 3a4a4.

DYyHKIUH.

Pacrnio3naBate GyHKINU H3yYCHHBIX BUIOB.

[Toka3bIBaTh CXeMaTHYECKU PACIOI0KEHUE HA KOOPAMHATHON MJIOCKOCTU IpaUKoOB PyHKLIUI
Buga: Y = kx, y =kx + b, y = ki, y = ax? + bx + ¢, y = x%, y =Vx,

Y = |x| B 3aBUCHMOCTH OT 3HAYCHUIT KOI(PPUIIMEHTOB; OMKCHIBATH CBOMCTBA (DYHKIIUIL.

Ctpoutb 1 u300paXkaTh CXeMaTUYECKH TPaPUKHN KBaAPATHUHBIX ()YHKIIUIA, OTIMCHIBATH CBOMCTBA
KBaJPaTUYHBIX GYHKLUH 110 UX rpadukam.

Pacrnio3naBath KBagpaTHUHYI0 (QYHKLIHUIO MO (GOpMylie, IPUBOAUTH IMPUMEPHI KBAJAPATUYHBIX
(byHKUMI U3 peallbHON KU3HU, GU3UKU, TEOMETPUH.

YuciioBbIE 10CJI€10BATEBHOCTH U MIPOTPECCHH.

Pacnio3HaBaTh apu(METHUYECKYI0O M TE€OMETPHYECKYI0 MPOTPEecCHH MpU pPa3HBIX crocobax
3a/1aHMUSL.

BbINONHATE BBIYMCIEHUS C HCHOJb30BaHHWEM (OopMya N-ro uieHa apupMeTHdyeckoil u
F€OMETPUYECKON MTPOTrPECCUM, CYMMBI IIEPBBIX IT YWICHOB.

N300pakaTh 4I€HBI OCIEI0BATEIBHOCTH TOUKAMHU Ha KOOPIMHATHOM MIIOCKOCTH.

Pemate 3ama4m, CBA3aHHBIE C YMUCIOBBIMU ITOCIIEI0OBATEIBHOCTSMY, B T.4. 33J1a4l U3 PEATbHOU
KHU3HH (C UCIIOJIb30BaHUEM KAJIbKYIISTOPA, HIU(POBBIX TEXHOJIOTHA).

PABOYASA ITPOI'PAMMA YUYEBHOI'O KYPCA «I'EOMETPU S
7-9 KIIACC

1) HOSICHUTEJIBHAS 3AITUCKA

I'eomeTpus Kak OJMH U3 OCHOBHBIX Pa3/€IIOB IIKOJIbHON MAaTEMaTUKH, UMEIOLUN CBOEH LIETIBbIO
o0ecreynTh M3y4eHHE CBOWCTB U pa3MepoB (PUTyp, UX OTHOIIEHUH M B3aWMHOE PaCIOJIOKEHUE,
OIMUPACTCS Ha JIOTUYECKYIO, [NOKAa3aTeNIbHYI0 JIMHUIO. L[€HHOCTH HM3ydeHHs Te€OMETpUU HAa YpPOBHE
OCHOBHOIO 00mIero oOpa3oBaHUs 3aK/IOYaeTcs B TOM, 4YTO OOYyYarOIIMHCA YYHUTCS IPOBOAUTH
JIOKa3aTelIbHbIE PACCY)KJIEHUs, CTPOUTh JIOTHYECKHUE YMO3AKIIOUEHHMs, JOKA3bIBaTb HCTUHHBIE
YTBEPKJICHHUSI U CTPOUTH KOHTPIPHUMEPBI K JIOKHBIM, NPOBOAMTH PACCYKIEHUS «OT MPOTUBHOTO»,
OTJIMYaTh CBOICTBA OT MPU3HAKOB, (POPMYTUPOBATH OOpPATHBIE YTBEPKICHHUS.

Ilenvto usyuenua ceomempuu SBISETCA UCIOIB30BAaHUE €€ KAK HMHCTPYMEHTA IIPU PEIICHNN KaK
MaTeMaTHYeCKUX, TaK U MPAKTHMUECKUX 3a/1ad, BCTPEUAIOLIMXCS B peanbHOM ku3HH. OOyyaromuiics
JIOJI’KEH HAY4YUThCS OMPENENATh FTEOMETPUUECKYIO (DUTYpY, OMCHIBAThH CIIOBaMHU YEPTEXK UM PUCYHOK,
HANTH MJI0I1a]1b 3eMEIBHOT0 yYacTKa, pACCYMTATh HEOOXOAUMYIO AJTMHY ONITOBOJIOKOHHOTO Ka0ess it
TpeOyemble pa3Mephl rapaxa g aBTomMoOwmnd. llpu pemeHun 3amad mpakTHUECKOIO XapakTepa
00yYaromuncs yUUTCsI CTPOUTh MaTEMAaTHUYECKHE MOJIEIH PealIbHBIX KU3HEHHBIX CUTYAIH, TPOBOANUTH



BBIUMCJICHNSI U OLICHUBATh ITOJIy4ECHHBIN pe3yNbTar.

Yuebnwvuii kypc «I eomempusy exniouaem creoyioujue 0OCHOSHbIE PA30ENbl COOEPHCAHUSA:

«["eomerpuueckue GUrypsl 1 UX CBONCTBaY,

«M3MepeHne reOMeTpUYECKUX BEIIUYUHY,

«/lexapTOBBI KOOPAMHATHI HA INIOCKOCTHY,

«Bekrtops»,

«/IBMKEHMSI INIOCKOCTN Y,

«IIpeobpazoBanust moJO0OHS.

Baoicno noouépkusamo ceazu ceomempuu ¢ opyeumu yueoHvimu npeomemamu, MOMusUposams
UCNONb308aMb ONpeoelenUs 2eOMempuyeckux Guayp u NoHAmuil, 0eMOHCMPUPOBAmMb NPUMEHEHUe
NONYUEHHbIX YMEeHUll 6 usuxke u mexuuke. DTU CBSI3U HauOosiee APKO BUAHBI B TeMax «BekTopb»,
«Tpuronomerpuyeckie cOOTHOLIEHUs», «Metoa koopauHat» U «Teopema Iludaropay.

Mecmo yueonozo npeomema «I'eomempusny 6 yuebHom niamne

O6miee yncio yacoB A U3ydeHus yaeOHoro kypca «I'eomerpusi», - 204 gaca:
B 7 kJacce - 68 4yacoB (2 yaca B HEJENIO),

B 8 kjacce - 68 JacoB (2 yaca B HeJIENI0),

B 9 kjacce - 68 4acoB (2 yaca B HEJEINIO).

2) COAEP/)KAHUE YYEBHOI'O KYPCA «'EOMETPUSI»

COJAEPKAHUE OBYYEHUA B 7 KIIACCE

HavanpHble noHATHa reomerpuu. Touka, mpsMas, OTPE30K, Jyd. Yroi. Bunbsl yrios.
BeprukansHele u cMexHbIe yIubl. buccekrpuca yria. JIomanas, MHOroyroiasHuk. [lapamiensHoOCTs U
NEPIEHIUKYJIAPHOCTD MPSIMBIX.

Cummerpuunsie Gurypsl. OCHOBHBIE CBOWCTBA OCEBOH cuMMeTpuH. lIpumepsl cuMMeTpuun B
OKPY’KaroIlleM MUPE.

OCHOBHBIE MOCTPOEHHUS C MOMOUIBIO IUPKYIS U JUHEHKH. TpeyronbHUK. BeicoTta, Meanana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUH TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKa.

CBoiicTBa 1 MpU3HAKK PaBHOOEIPEHHOTO TpeyrojabHUKa. [Ipu3Haku paBeHCTBa TPEYTOJIbHUKOB.

CaolicTBa M NMpPU3HAKK MapajUieNbHbIX NpsMbIX. CyMMa yIJioB TpeyroibHHUKa. BHelmHue yriibl
TPEYrOJIbHUKA.

[IpssmoyronbHblil  TpeyroabHUK. CBOHCTBO MEAMaHbl MPSMOYTOJBHOIO TPEYroJIbHUKA,
IIPOBEAEHHOU K TUNoTeHy3e. [Ipu3Haky paBeHCTBaA IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsAMOyroasHbIi
TPEYroJbHUK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPAaBEHCTBO TPEYIOJBbHHMKA, HEPABEHCTBO O JUIMHE JIOMaHOW,
TeopeMa 0 OOJIbIIEM yriie U 0oJIblIeH cTOpoHE TpeyroabHuKa. [leprnenuKynsp 1 HakJIOHHas!.

I'eomerpuueckoe MecTo To4eK. bruccekTpuca yriia v cepeIMHHBIN IEPIIEHIUKYIIAP K OTPE3KY Kak
F€OMETPUYECKHE MECTA TOYEK.

OKpyKHOCTb U KpYT, XOpJa 1 TUaMeTp, UX CBOMCTBA. B3anMHoOe pacrnosokeHnue OKpyKHOCTH U
npsmoi. KacarenbHasg u cekymas K OKpyKHOCTH. OKpY>KHOCThb, BIMCaHHas B yroji. BnucanHas u
OIHMCaHHAasl OKPYKHOCTHU TPEYTrOJIbHHUKA.

COJAEPKAHUE OBYYEHUA B 8 KIIACCE

UYersipéxyronpauku. Ilapamnmenorpamm, ero npu3HakKd M CBOWCTBA. YacTHblE cirydau
napajjiesiorpaMMoB  (TIPSIMOYTOJIBHUK, pOMO, KBaapaT), WX NpPU3HAKU M CBoicTBa. Tpamenus,
paBHOOOKas Tparenusi, e€ CBoMCTBa U npu3Haku. [IpsiMoyronbHas Tpaneuus.

Meron yasoenuss Mmenuanel. lLleHtpanpHas cumMmerpus. Teopema @Paneca u Teopema o
IIPONOPIMOHAIBHBIX OTPE3KAX.

CpenHue TMHMM TPEYroibHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHuKa.

[TogoOue TtpeyronpbHUKOB, KOd(pdunmneHnt mnomodbus. Ilpu3Hakm Mog00MsS TPEYTrOJBLHUKOB.
[TpumeHeHne NoA00Ms IPU PELICHUN PAKTUYECKUX 3a/]1a4.



CroiictBa momaneid reomerpudeckux ¢uryp. Dopmynbl sl TII0OMAIA  TPEYroabHUKA,
napaienorpaMma, pom6a u tpaneruu. OTHOILIEHHE TUIOIIAAeH MOJOOHBIX QUTYD.

Beruuciienue miomanei TpeyroJlbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn NpaKTUYECKUX 3a1a4.

CuHyC, KOCHHYC, TaHI€HC OCTPOrO YyIVIa MpsAMOYIOJIbHOIO TpeyrojapHuka. (OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue GpyHkuu yriaos B 30°, 45° u 60°.

BrivcaHHBIE M IEHTPAIBHBIE YIUIBI, YTOJ MEKIY KacaTeJIbHOU U XOPAOH. YIUIBI MEKIY XOpAAMHU
U CEeKyIIMMH. BrucaHHbIE U OIMCaHHBIE YETBIPEXYIOJbHUKM. B3anMHOE pacnosioKeHue IByX
okpyxHoctell. Kacanue okpyxxHocteil. O0mmue KacaTeiabHbIe K IBYM OKPY>KHOCTSIM.

COJEPKAHUE OBYYEHMUA B 9 KJIACCE

Cunyc, xocunyc, Tanreic yrioB oT 0 no 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyIIbl IPUBEACHHUS.

Pemenue TpeyronpHUKOB. Teopema KOCHHYCOB M TeOpeMa CHHYCOB. PerieHue mpakTHUecKuX
3aJa4 ¢ UCTIOJIb30BAHUEM TEOPEMbI KOCHHYCOB M T€OPEMbI CHHYCOB.

[IpeobpazoBanue momxodus. [1og00me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 mpou3BENECHUH OTPE3KOB XOPJ, TEOPEMBbI O MPOU3BEICHUH OTPE3KOB CEKYIIHX,
TEOopeMa O KBaJpaTe KacaTeIbHOM.

Bektop, anumHa (MOAyNb) BEKTOpa, COHAIpPABIEHHBIE BEKTOPBHI, MPOTHUBOIOI0XKHO
HaIpaBJICHHBIC BEKTOPLI, KOJUIMHCAPHOCTh BEKTOPOB, PAaBCHCTBO BEKTOPOB, OIICPALMKU HAd BEKTOpPAMMU.
PasznoxxeHne BekTopa MO JBYM HEKOJUIMHEApHBIM BekTopaMm. Koopauuatel BekTopa. CkamnsipHOoe
IMMPOU3BCACHUC BECKTOPOB, IPUMCHCHHUEC JIA HAXOXACHUA JJIMH U YITIOB.

JlekapTOBbI KOOPJIMHATHI Ha IJIOCKOCTH. YPaBHEHUS MPSIMON M OKPYKHOCTH B KOOpJAMHATaXx,
IIepeECeUYCHNE OKPYKHOCTEN U NMPsAMBIX. MeTo KOOpAUHAT U €r0 IPUMEHEHUE.

[IpaBuibHBIE MHOTOYTONBHHUKHU. [[nuHa okpyx)HOcTU. ['pamycHas u paauaHHas mepa yria,
BBIYUCIICHHE JUTMH YT OKpyHOCcTel. [lmomanp kpyra, cekropa, CerMeHTa.

JIBUKeHHsI TIIOCKOCTH M BHYTPEHHHE CHUMMETPHUH (QUryp (dIeMEHTapHbIE MPEACTaBICHUS).
[TapannensHbIi iepenoc. [1oBopoT.

3) MPEAMETHBIE PE3VYJBbBTATbI OCBOEHHSI TIPOT'PAMMBbI YUYEBHOI'O
KYPCA «'EOMETPUSI»

7 KJIIACC

Ilpeomemmnsie pe3yibmamosl 0C60E€HUA NPOZPAMMbBL y4EOHO20 Kypca K KOHUY 00yuenusn ¢ 7
Knacce.

Pacnio3naBaTh n3ydeHHbIE FreOMETpUUECKUe (GUTYPBI, ONPEIENIATh UX B3aUMHOE PacIOIOKEHHE,
n300pakaTh FeOMETPHUECKUE (PUTYPBI, BBITOIHATH YEPTEXKH 0 YCIOBUIO 3a/1a4l. M3MepsATh TMHEHHbIe
U YIJIOBbIE BEIMYMHBI. PemiaTe 3a1aun Ha BRIYMCIICHHUE JUIMH OTPE3KOB U BEIMYUH YIJIOB.

[TpoBoUTH TPYOYIO OLEHKY JMHEWHBIX U YIJIOBBIX BEJIMUYMH MPEIMETOB B pealbHON >KU3HHU,
pa3MepoB NMPUPOAHBIX 0OBEKTOB. Paznuyark pa3mepbl 3TUX 0OBEKTOB 110 MOPSIIKY BETHUUUHBI.

CTpouth 4epTeKH K FTEOMETPUUECKUM 3a1adaM.

[Tonb30BaTbcs MpHU3HAKaMU PAaBEHCTBA TPEYTOJILHUKOB, UCIOJIb30BaTh MPU3HAKH U CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJILHUKOB MPH PEIICHUH 3a]1au.

[IpoBoAUTH TOTHYECKUE PACCYKACHUS C UCTIOIB30BAHUEM I€OMETPUUYECKIX TEOPEM.

ITonp30BaTbCs MpU3HAKaAMK PABEHCTBA MIPSIMOYTOJIbHBIX TPEYTOJIBHUKOB, CBOMCTBOM MEIHMAHBI,
MPOBEAEHHON K THIOTEHY3€ MPSMOYTOJIbHOTO TPEYTOJIbHUKA, B PELIEHUH TeOMETPUUECKUX 3aay.

OmnpenensaTs NapamieIbHOCTh MPSAMBIX ¢ TIOMOIIBIO YTJIOB, KOTOPbIE 00pa3yeT ¢ HUMHU CEeKyIIas.
Ornpenenars napauieIbHOCTh IPSIMBIX € IOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJHOU MPSAMOH 10
TOYEK APYrOU MpsSMOM.

Pemats 3a1aun Ha kieTyaToit Oymare.

[IpoBOUTH BBIYMCICHUS W HAXOAWTh YMCIOBblE W OYKBEHHbIE 3HAYEHHUsS YIJIOB B
F€OMETPUUECKUX 3a7ayaX C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB M MHOIOYTOJIbHUKOB,



CBOWCTB YIJIOB, O0Opa30BaHHbIX NPH MEPECEUEHHUN IBYX MapajlIeNbHBIX NPSAMBIX CeKyllel. Pemarts
IIPAKTUYECKHE 3a/1a4M Ha HAX0XKIEHUE YTJIOB.

Brnaners NOHATHEM T€OMETPUUYECKOIO MECTa TOYEK. YMETh ONpeNessTh OUCCEKTPUCY yria M
CEpEIMHHBIN NEPIEHIUKYIIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

DopMyIMpPOBaTh OIPENEICHHUSI OKPYKHOCTM M Kpyra, XOpAsl U JIuaMmeTpa OKPYKHOCTH,
II0JIB30BAThCS UX CBOMCTBAMHU. Y METh IIPUMEHATH 3TU CBOMCTBA IIPU PEIICHUU 3a1a4.

Bnaners noHATHEM ONMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €€ LIEHTP.
[Tonp3oBaTbest (hakTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHON TOUKE,
1 O TOM, YTO CEPEIUHHBIE TIEPIEHINKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OAHON TOUKE.

Bnagerp  moHATHEM — KacaTeNbHOM K OKPYKHOCTHM,  IOJb30BaTbCsl  TEOPEMOW O
NEPIEHIUKYJIIPHOCTU KacaTeIbHON U paguyca, IPOBEAEHHOTO K TOUKE KACAHUS.

ITosp30BaThCs MPOCTEUIIMMHI T€OMETPUUECKUMU HEPABEHCTBAMHU, TIOHUMATh UX MPaKTUYECKUM
CMBICIL.

IIpoBOANTH OCHOBHBIE T€OMETPUUECKHUE IOCTPOEHUS C TOMOILIBIO HUPKYJIS U JINHEHKH.

8 KVIACC

Ilpeomemmnvie pezynomamol 0c60eHUA NPOZPAMMbBL YUEOHO20 Kypca K KOHUY 00yuenus ¢ 8
Knacce.

Pacrio3HaBaTh OCHOBHBIE BHUJbl YETHIPEXYTOJIBHUKOB, MX JJIEMEHTHI, IOJb30BaThCS HX
CBOMCTBaMH IIpU PELICHUH F€OMETPUYECKUX 3a]ad.

[IpuMeHsTh CBOICTBA TOUKM MEPECEUYEHUs] MEAMAH TPEyrojibHUKa (LEHTpa Macc) B pEUICHUU
3aj1ad.

Bnanerp noHsTHEM CpeAHEN JIMHUM TPEYrOJIbHUKA M TpAlelNH, IPUMEHITh UX CBOWCTBA IpU
peleHnu reomeTpudeckux 3agad. [loaszoBaTecs TeopeMoil Paneca U TEOPEMOi O IPONIOPLIMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl PEIICHUs IPaKTUUYECKUX 3a/1au.

[TpuMeHATHh NPU3HAKK [10JI00US TPEYTOJIbHUKOB B PEILIEHUU N'€OMETPUYECKHX 3a/1a4.

[Tonb3oBatbesa Teopemoit Iludaropa myisg pelieHuss reOMETPUUYECKUX U MPAKTUYECKUX 3aJ]1ad.
CrpouTh MaTEMaTHUYECKYIO0 MOJEIb B MPAKTUYECKUX 33a4aX, CAMOCTOSTENIBHO IPOBOAUTDL YEPTEXK U
HaXOJHUTh COOTBETCTBYIOIIHNE JIUHBI.

Bnagerp NOHATHAMHM CHHYcCa, KOCHMHYCAa M TaHI€HCa OCTpPOro yria MpsAMOYTrOJIbHOTO
TpeyrojiabHuKa. [1071p30BaThCS 3TUMHU MOHSITUSMH IS PEIICHUS TPAKTHUECKUX 3ajau.

Bbruucnarte (pa3nuyHbIMU CIIOCOOAMHU) IUIOIIAAb TPEYroJdbHUKA U IUIOMIAAM MHOTOYTOJIbHBIX
¢buryp (monb3yschb, TAe HEOOXOIUMO, KalbKyasiTopoMm). I[IpUMEHSATH MONy4YeHHbIE YMEHHS B
IIPAKTUYECKUX 3a7a4ax.

Bnagerb NOHATUSAMU BIIMCAHHOTO M IIEHTPAIBHOIO yIJja, UCIIONb30BaTh TEOPEMBI O BIIMCAHHBIX
yriiax, yriax Mexay XopJamH (CEeKyLIIUMH) W yIjie MeXAy KacaTeJIbHOW W XOpJIOW NpH perIeHuu
FeOMETPUUYECKUX 3aj1au.

BnageTs MOHATHEM ONMCAHHOTO YETHIPEXYTOJbHUKA, IPUMEHSTH CBONCTBA

OTNMCAHHOTO YEThIPEXYTOIbHUKA MPU PELLICHUH 3a/1a4.

IIpuMeEHSTh MONY4YEHHBIE 3HaHMS HAa IIPAKTUKE - CTPOUTh MAaTEMATUYECKUE MOJENHN I 3a]a4
peaIbHOM JKM3HM M TPOBOJUTH COOTBETCTBYIOLIME BBIUMCICHHMS C MPUMEHEHMEM MOoJ00us MU
TPUTOHOMETPUH (TI0JIB3YSCh, I'/Ie HEOOXOUMO, KAJIBKYISTOPOM).

9 KJIACC

IlIpeomemmnvie pezyromamul 0C60EHUA NPOZPAMMBL YUeOHO20 Kypca K KOHUY 00yuenus ¢ 9
Knacce.

3HaTh TPUTOHOMETPHUYECKUE (DYHKIIMU OCTPBHIX YIJIOB, HaXOJHUTh C UX MOMOIIbIO Pa3InYHbIE
AIIEMEHTHI IPSIMOYTOJIBHOTO TPEYroJibHUKA («pelleHre MPSIMOYrOJIbHBIX TPEYroJbHUKOBY). Haxoaute
(c TOMOIIIBIO KANBKYJIATOPA) JUIMHBI U YTIIBI JJIs1 HETAOJIMYHbBIX 3HAUEHUH.

[Tonb3oBatbes popmynamu MPUBEACHUSI U OCHOBHBIM TPUTOHOMETPHUYECKUM TOKJIECTBOM JUIS
HaXO0X/IEHUsl COOTHOILIEHUI MEKy TPUTOHOMETPUUECKUMHU BETMYNHAMU.

Hcnonb30BaTh TEOpeMbl CHHYCOB M KOCHHYCOB JJISi HAXOXKJIEHUS PA3JIMYHBIX 3JIEMEHTOB
TPEYroJibHUKA («pEIIeHUE TPEYTOJIbHUKOBY), IPUMEHATh UX MPH PEIICHUH T€OMETPUUECKUX 3aj1au.

Bnagers moHsTHSMU TpeoOpazoBaHUs MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJIOOHBIX



¢uryp. Ilonp3oBarbcsi cBOMcTBaMH MOJOOMS MPOMU3BOJBHBIX (DUIYp, YMETh BBIYMCIATH JUIMLBI U
HAXOJUTh YIIIbl y MOA0OHBIX (uryp. [IpuMeHsATH CBOKCTBA MOAO0MS B MPAKTUYECKHX 3a1adax. Y METh
IPUBOUTH PUMEPHI NOJOOHBIX (PUTYP B OKPY’KAIOIIEM MHpE.

ITons30BaTbest TeopeMaMu O IPOU3BEICHUU OTPE3KOB XOpJA, O IPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeIbHOM.

[Tonp30BaTbCsl BEKTOPaMU, IOHUMATh UX T€OMETPHUECKUI M (PU3NIECKUIN CMBICII, IPUMEHSTH UX
B PELLIEHUH F'eOMETPUYECKHX U hruznyeckux 3agad. [IpuMeHsTh ckasisipHOE IPOU3BEACHNE BEKTOPOB IS
HAaXOK/JICHUs [UIVH U YIJIOB.

ITosp30BaTbCA METOJOM KOOPAMHAT HA INIOCKOCTH, IIPUMEHSATD €T0 B PELICHUH T€OMETPUYECKUX
U IIPAKTUYECKUX 3a]1a4.

Bnagers NOHATHSAMM INPaBUIBHOIO MHOTOYIOJIBHUKA, IJIUHBI OKPYKHOCTH, [UIMHBI IYTH
OKPY’KHOCTH ¥ PAaJMaHHOM MEpBbI yIJa, YMETh BBIYMUCIATH ILIOIIAAb Kpyra U ero yacreu. [IpuMmensaTs
IIOJIy4YE€HHBIE YMEHHMS B IPAKTUYECKUX 3a/a4ax.

Haxomute ocu (WM IEHTPHI) CUMMETpUHM (GUTYp, NPUMEHATH JBWKCHHS IUIOCKOCTH B
IIPOCTEHMIINX CITydasX.

[IpuMeHATH MOTyYEHHBIE 3HAHUS HA MPAKTHKE - CTPOUTh MAaTEMaTUYECKHE MOJEIM IS 3a]1a4
peasbHOM KHM3HM M TNPOBOAMTH COOTBETCTBYIOIIME BBIUMCIEHUS C IPUMEHEHHEM MOoJ00us U
TPUTOHOMETPHUYECKUX (PYHKIUH (ITOJIB3YSIChH, TJI€ HEOOXOIMMO, KAIBKYISITOPOM).

PABOYAS ITPOI'PAMMA
YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTUKA»
7-9 KJIACCBI

1) HOSICHUTEJIBHAS 3AITUCKA

B coBpemMeHHOM LHM(POBOM MHpE BEPOATHOCTh M CTATUCTHKA MPUOOpETaroT BCE OOJBIIYIO
3HAUYUMOCTb, KaK C TOYKHM 3PEHHUS IMPAKTUYECKUX MPUIOKEHHH, TaK U HUX PO B 0Opa3oBaHMH,
HEOO0XO/MMOM KaXJOMy 4esloBeKy. Bo3spactaer uucio npodeccuif, npu OBIaJEHUH KOTOPBIMHU
TpeOyeTcs xoporiasi 6a30Basi MOArOTOBKA B 00JaCTH BEPOSITHOCTU M CTATHUCTHUKH, Takas MOATOTOBKA
Ba)KHA JJIS1 POJIOJHKEHUST 00pa30BaHMs U /IS YCIIEUTHOM NPpo(ecCHOHAIbHONW Kapbephl.

Kaxxpiii yenoBek MOCTOSSHHO MPUHUMAET PEIIeHUs] HA OCHOBE MMEIOLIUXCS Y HEro JIaHHbIX. A
JUIs OOOCHOBAHHOTO MPHUHATHUS pEIIeHUs B YCIOBHUAX HEAOCTaTKa WM M30bITKAa HH(pOpMalUu
HE00XO0UMO B T.4. XOPOLIO c(hOPMUPOBAHHOE BEPOSATHOCTHOE M CTATUCTHUECKOE MBIIIICHUE.

Ileny usyuenue xypca - chopMupoBaTh y oOyyaromuxcs (yHKIMOHAJIbHYIO TPaMOTHOCTb,
BKJIIOYAIOLIYIO B €05 B KaUECTBE HEOTHEMIIEMOM COCTABJIAIONIEN YMEHNE BOCIPUHUMATD U KPUTHUECKU
aHaJTM3UpOBaTh MH(OpPMAIHIO, MPEICTABIEHHYIO B Pa3IMYHbIX (hopMax, MOHUMATh BEPOSTHOCTHBIN
XapaKTep MHOTHMX peabHBIX MPOLIECCOB U 3aBUCUMOCTEHN, MPOU3BOAUTH MPOCTEHUIIINE BEPOSITHOCTHBIE
pacy€Tshl.

3HaKOMCTBO B y4eOHOM Kypce€ ¢ OCHOBHBIMM NpUHIMIAMU cOOpa, aHajau3a U MpeJICTaBICHUS
JAHHBIX W3 Pa3MUYHBIX cdep JXKU3HM OOIIecCTBA M TOCYJapcTBa MPHOOMIAET OOydaroIMXCS K
oOLIeCTBEHHBIM HHTepecaM. M3ydueHue OCHOB KOMOMHATOPUKHM pa3BUBA€T HABBIKM OpraHU3alUU
nepebopa U nojaAcyY€Ta yrciaa BapuaHToB, B T.4. B IPUKJIAIHBIX 337a4aX. 3HAKOMCTBO C OCHOBAaMH TEOPUHU
rpadoB co3gaér MaremaTHueckuil (QyHAaMeHT uis (QopMHpOBaHHS KOMIETEHUUH B oO0jacTu
uHPOpPMATUKU U IHU(POBBIX TexHONOTUH. IIpu M3ydeHUH CTATHCTUKU U BEPOATHOCTH OOOTaIlaroTCs
IPEJCTaBICHU OOYYalOIUXCd O COBPEMEHHOW KapTMHE MHUpa M METOJaxX €ro HCCIelI0BaHMs,
dopmupyeTcsi MOHMMAaHUE POJIM CTaTUCTUKM KAaK MCTOYHHMKA COLMAIBHO 3HAUMMOW MH(POPMALUU U
3aKJIaJIbIBAIOTCSI OCHOBBI BEPOSATHOCTHOT'O MBIIITIEHHUS.

B coomeemcmeuu ¢ OanHbIMU yenamu 6 CMPYKmMype npozpammbvl y4ebHO20 Kypca
«Beposmnocme  u  cmamucmuka» OCHOBHO20 00weco 00pa308aHus BblOeNeHbl  cledyiouue
cooepaicamenbHO-MemooudecKue TUHUU:

«[Ipencrapnenune NaHHBIX U ONMUCATENIbHAS CTATUCTUKAY,

«BeposTHOCTBY,

«DJIeMEHThl KOMOMHATOPUKUY,



«BBenenue B Teopuio rpadoBy.

Conepsxanne nuaun «lIpencraBieHne TaHHBIX U ONMUCATENbHAS CTATUCTUKAY CIIY)KUT OCHOBOM
Juist (OPMUPOBAHUSI HABBIKOB PaOOTHI ¢ MH(OpPMAIME: OT YTEHHs M UHTEpIpeTalud HHPOpMAIHH,
NpPECTAaBICHHON B TaONmUIax, Ha AMarpamMmax u rpadukax, a0 cOopa, MpeaCTaBICHHS M aHaIu3a
JMAHHBIX C HCIOJIb30BAHUEM CTATUCTUYECKUX XapaKTePUCTHK CpPEJHUX U pacceumBaHus. Paboras c
JaHHBIMU, OOydYaromMecs y4yaTcs CUYUTBHIBATH W HMHTEPIPETUPOBATH JIaHHBIC, BBIJBUTATH,
apryMEeHTUpPOBaThb W KPUTUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MBIIUIATE Haa (aKToOpaMu,
BBI3BIBAIOIIIMMU H3MEHYUBOCTD, U OLIEHUBATh UX BIUSHHUE HA paCCMaTPUBAEMbIEC BEJIMUMHBI U IPOLIECCHI.

NHTynTHBHOE NpEICTaBICHUE O CITy4YallHOM N3MEHYMBOCTH, UCCIIEIOBAHNE 3aKOHOMEPHOCTEN U
TEHJCHUMI CTAaHOBUTCA MOTHUBUPYIOLIEH OCHOBOM Uil M3YYEHHUsI TEOPUH BEPOATHOCTEH. bompmioe
3HAUYEHHE HMMEIOT MPAKTUYECKUE 3aJaHUs, B YACTHOCTHU OIBITHl C KJIACCUYECKUMHU BEPOATHOCTHBIMHU
MOJEISIMH.

[TonsiTe BepOATHOCTH BBOAUTCA KaKk Mepa IMpaBAONoaoOus ciydaiHoro coobitus. Ilpu
U3YYCHUH Y4eOHOro Kypca OOydYaromuecs 3HAKOMATCS C TPOCTCHIIMMH METOJaMH BBIYHCIICHUS
BEPOSITHOCTEM B CIIy4alHBIX 3KCIIEPUMEHTaX C PaBHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU MCXOAaMHU,
BEPOSITHOCTHBIMU 3aKOHAMH, TTO3BOJISIOMIUMH CTABUTh M PEIIaTh 0oJiee CIOXKHbBIC 3a1a4un. B yueOHbIit
KYpC BXOJSIT HayaJlbHbIC MIPEACTABICHUS O CIyYalHbIX BEJIMUYUHAX U UX YUCIOBBIX XaPAKTEPUCTUKAX.

B pamkax yueGHOro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYHYAIOIIMXCSl C MHOYKECTBAMHU U
OCHOBHBIMH ONEPALMAMHU HAJl MHOKECTBAMH, PACCMATPUBAOTCA IPUMEPHI IPUMEHEHHUS JUIsl PELLICHUS
3a/1a4, a TAK)KE UCIOJIb30BAHUS B IPYTUX MAaTEMaTHYECKUX Kypcax U yUeOHBIX MpeaMeETax.

Mecmo yueonozo npeomema «Bepoamuocms u cmamucmukay) 8 yueGHom niane

OO11ee YKCiI0 YacoB I U3yUeHUs y4eOHOro Kypca «BeposiTHOCTh U cratuctukay - 102 gaca:
B 7 kjacce - 34 gaca (1 gac B Henenio),

B 8 kiacce - 34 gaca (1 yac B Hezenio),

B 9 kiacce - 34 gaca (1 gac B Henemo).

2) COAEP/)KAHUE YYEBHOI'O INIPEJMETA «BEPOATHOCTb U CTATUCTUKA»

COJAEPKAHUE OBYYEHUA B 7 KJIACCE

[IpencraBnenue JaHHBIX B BHJIE TaOJMIl, JUarpaMM, rpagukoB. 3anoilHeHue Tabiul, YTeHHe 1
MIOCTPOCHUE JuarpaMM (CTOJOMKOBBIX (CTOJOYATBIX) M KPYroBbIX). UTeHue rpadukoB peasbHbIX
nporeccoB. M3Bieuenne uHpopMalMM M3 JUarpaMM M TaOJUIl, MCIIOJb30BaHME U HHTEpIpeTanus
JTAaHHBIX.

OnwucarenbHas CTATHUCTUKA: CpelHee apupMeTHYecKoe, MeIuaHa, pa3Max, HauOoiibliee |
HauMEHbIlIee 3HaYeHHUs] Ha0opa YHUCIIOBBIX JaHHBIX. [IpuMepsl ciiydaiiHON U3MEHUYUBOCTH.

CnyuaitHplli SKCcTiepUMEHT (OMBIT) M CiydaiiHoe coObiTHe. BepositTHocTh M yactoTa. Poub
MaJIOBEPOATHBIX U MPAKTUYECKU JOCTOBEPHBIX COOBITUH B MPUPOJE U B 001IecTBE. MOHETa 1 UrpaibpHas
KOCTb B TEOPUH BEPOSITHOCTEM.

I'pad, Bepmmna, pebpo. Crenenp BepmmHbl. Yucno pédep m cymMMmapHasi CTETICHb BEPIITHH.
[TpencraBnenue o cBszHoctu rpada. Llenu u nukisl. Ilytu B rpadax. O6xoxn rpada (3iiaepoB myTs).
[IpencraBnenne 06 opueHTHpOBaHHOM Tpade. Pemenue 3amad ¢ momoisio rpados.

COJEPKAHUE OBYYEHMUA B 8 KJIACCE

[IpencraBnenue AJaHHBIX B BUJE TaOIUL, TUarpaMM, rpadukos.

MHOXecTBO, 3JIEMEHT MHOXXECTBa, MOAMHOXecTBo. Omepanuu HajJ MHOXECTBAMMU:
oObeMHEHHEe,  IepeceyeHue,  jomnonHeHue. CBoiicTBa  omepauuid  HaJg  MHOXECTBAMU:
HEPEMECTUTENIBHOE, COYETATENBHOE, PACIIPENSIINTENIbHOE, BKIIIOUeHUs. Vcronb30Banme rpaduyeckoro
IIPEJICTaBICHNS] MHOKECTB JUIsl OIMCAHMSI pEAJIBHBIX MTPOLIECCOB U SBJIEHUH, IIPU PELICHUH 3a4ad.

N3mepenue paccenBaHus NaHHBIX. Jlucniepcus U CTaHJapTHOE OTKJIOHEHHE YHCIOBBIX HAOOPOB.
Junarpamma paccenBaHUsl.

DnemMeHTapHbIe COOBITUS Ciiy4aiiHOro ombiTa. CiyyaiiHble coObITHS. BeposaTHOCTH COOBITHIA.



OmBITEI C PAaBHOBO3MOKHBIMH JJIEMEHTAPHBIMU COOBITUsIMU. CiydaiiHbpld BBIOOp. CBSI3p MEXKIY
MaJIOBEpOSTHBIMU U MPAKTHUECKHU TOCTOBEPHBIMU COOBITHSIMU B IPUPOE, OOIECTBE U HAyKe.

JepeBo. CBoiiCTBa 1€pEBbEB: €IMHCTBEHHOCTh IYTH, CYLIIECTBOBAHUE BUCSIYEW BEPIINHBI, CBS3b
MEXX/Ty YHCIIOM BepIIMH U yuciioM pédep. [IpaBmino ymHoxkeHus. Pemenne 3aqau ¢ momopto rpados.

[TpotuBomnonoxHbie coObITUA. [{uarpamma Diinepa. OObeUHEHNE W TIEPECCUCHUE COOBITHIA.
HecoBmecTnbie coObitusi. Dopmysa CIOXKEHHUS BEpOSATHOCTEH. YCIIOBHAas BepOSTHOCTH. [IpaBmiio
ymHoxeHus. HezaBucumble coObiTus. [Ipeacrapnenue skcriepuMeHTa B Buje aepeBa. Pemienue 3a1au
Ha HaX0’KJIEHUE BEPOSTHOCTEN C MIOMOIIBIO IEPEBA CIIy4aliHOIO AKCIIEPUMEHTA, AUarpaMm Duiepa.

COJAEPKAHUE OBYYEHUA B 9 KJIIACCE

[IpencraBienre AaHHBIX B BUAE TaONUL, auarpamMm, rpadukoB, WHTEPIpETALUS ITaHHbBIX.
Urenue 1 mocTpoeHue TalIuI, 1MarpamMm, rpauKoB MO PeaIbHBIM JTaHHBIM.

[TepectanoBku u dakropuan. CoueraHus v yucio coueranuid. Tpeyronsuuk [Tackans. Pemenne
3a[a4 C UCIOJIb30BaHHNEM KOMOMHATOPUKH.

I'eomeTpuueckas BepossTHOCTh. CiydaliHbIi BEIOOP TOUKH M3 PUTYpHI HA IIJIOCKOCTH, U3 OTPE3Ka
U U3 IYTU OKPYKHOCTH.

Ucnbitanue. Ycnex u Heyaaua. Cepust ucnbITaHUM 10 mepBoro ycrexa. Cepusi MCHBITAHUM
bepnysmiu. BeposatHocTu coObITHII B cepuu ucnibiTaHui bepHyiuiu.

CnydaiiHass BeJMYMHA M pacOpelielieHue BEPOATHOCTEH. MaremaTHdeckoe OXHIAHHE U
mucnepeus. llpuMepsl MaTeMaTHMUecKOro OXUIAHUS KaK TEOPETHMUECKOIO CPEIHEro 3Ha4YeHHs
BEJIMYMHBI. MaremMaTnueckoe OKUJaHuE U JUCIIEPCHS CIIy4allHOM BETUYMHBI «YHCIIO YCIIEXOB B CEPUU
UCHbITaHUN bepHyimm».

[Tonstue o 3akoHe OONBIIKMX yHcel. M3MepeHue BeposSTHOCTEH C MOMOIIbI0 4acToT. Poib u
3HAYCHHE 3aKOHA OOJIBIIUX YKCET B IPUPOJIE U OOIIECTRE.

3) IPEAMETHBIE PE3YJbTATbBI OCBOEHUSI MNPOI'PAMMBLI YYEBHOI'O
KYPCA «BEPOATHOCTDb U CTATUCTHUKA»

7 KIIACC

Ilpeomemmnsie pe3yibmamosl 0C60€HUA NPOCPAMMBL YUeOH020 Kypca K KOHUY 00y4eHus 6 7
Knacce

UwuraTth uHOpMaIuio, MpeJACTaBICHHYIO B TA0JINUIIAX, HA JUArPaMMaXx, IPEICTABIAThH JaHHBIC B
BUJIE TaOJIHII, CTPOUTH AUArPaMMBbI (CTOTOUKOBBIE (CTOIOYATHIE) U KPYTOBBIE) IO MACCHUBAM 3HAYECHHIA.

OnuceIBaTh M UHTEPIIPETUPOBATH PEAIbHBIC YUCTIOBBIC JaHHBIC, TIPEICTABICHHBIC B Ta0IHUIIaX,
Ha IuarpaMmax, rpadukax.

Ucnonws3oBarh s ONMUCAaHMUS JAHHBIX  CTATUCTUYECKUE  XAPAKTEPUCTHKHU:  CpeaHEee
apudmeTnyeckoe, MeraHa, HanOoJbIlIee U HANMEHbIIIee 3HAUCHUS, Pa3Max.

Nwmetsb mipeAcTaBieHUE O CIy4aitHOM M3MEHYMBOCTH Ha TIPUMEpPAX IeH, (PU3NUECKUX BEITHYMH,
AHTPOIIOMETPUYECKUX JAHHBIX, UMETh IIPEICTABIEHHE O CTATUCTUYECKON YCTOMYMBOCTH.

8 KUIIACC

IIpeomemmnoie pe3ynomamol 0C60eHUA NPOZPAMMBL YUEOHO20 Kypca K KOHYUY 00yYyeHus ¢ 8
Knacce

W3Bnekaty u mpeoOpa3oBbiBaTh WHGOPMAIUIO, TIPEACTABICHHYIO B BHUJE TAOJHII, AUATPAMM,
rpaduKOB, MPEACTABIATh JAHHBIC B BUJIE TaOIHII, TUarpamMm, rpad)uKoB.

OnuceiBaTh JAaHHBIE C MOMOIIBIO CTATUCTUYECKUX IOKA3aTEeNe: CpeIHUX 3HAUYEHUU U Mep
pacceuBaHus (pa3max, JUCTIEPCHS M CTAHIAPTHOE OTKIIOHEHHE).

HaxoauTh 4acTOTHI YUCIOBBIX 3HAYEHUN U YACTOTHI COOBITHIA, B T.4. TIO pe3yIbTaTaM U3MEPEHHIA
1 HAOJTIOACHMIA.

HaxomuTh BepOATHOCTH CIydyalHBIX COOBITHI B ONBITAaX, 3Has BEPOSTHOCTU IJIEMEHTAPHBIX
COOBITHH, B T.4. B OMBITaX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMHU COOBITHSIMHU.

Hcnonb3oBath rpaduyeckue MOJENIN: JEPEBO CIYIaHOTO IKCIIEPUMEHTA, TharpaMMBbl Ditnepa,
YHUCJIOBas MpsMasl.



OnepupoBaTh MOHSATUSMHU: MHOMKECTBO, IOAMHOXECTBO, BBINOJHATH OMNEpallid  Haj
MHOKECTBAMHU: OOBEIUHEHHE, TepeceueHne, MAOMOJHeHNUE, NEPEeYUCIIATh D3JIEMEHTHl MHOXECTB,
MPUMEHSTH CBONCTBA MHOXKECTB.

Hcnonb3oBarh rpaduyeckoe MpeICTaBICHHEe MHOKECTB U CBSI3eH MEXIy HUMH JUIS OTICAHUS
IIPOLIECCOB U SIBJICHUH, B T.4. IPH PEIICHUU 3324 U3 IPYTHX

9 KUIACC

Ilpeomemmnnie pe3yibmamost 0C60€HUA NPOZPAMMBL YUeOH020 Kypca K KOHUY 00yuenHus 6 9
Knacce.

W3Bnekars u npeoOpa3oBbIBaTh WH(OPMALINIO, MPEACTABICHHYIO B Pa3IMYHBIX HCTOYHHKAX B
BUJIE TaOJHII, JUarpamMm, rpaduKoB, MPEICTABIAThH NaHHBIC B BUJIE TAOIUII, TUarpaMm, rpaguKoB.

Pemarp 3amaunM OpraHM30BaHHBIM IEPEOOPOM BAPUAHTOB, a TaKXKE C HCIIOJIb30BAHHEM
KOMOWHATOPHBIX MIPABUII U METOOB.

Hcnonb3oBaTh onucareiabHble XapaKTEPUCTUKH [JIsi MAcCHBOB YHCIOBBIX HAHHBIX, B T.4.
Cpe/HHE 3HAYCHUSI U MEPbl PaCCEUBAHUS.

HaxomuTh dacTOTHl 3HAYeHWM M YacTOThI COOBITHS, B T.4. TOJNB3YSICh pe3yIbTaTaMH
MPOBEIEHHBIX H3MEPECHU U HAOJIFOICHHIA.

HaxomuTh BEpOSTHOCTH CIIy4alHBIX COOBITHI B M3y4YEHHBIX OINBITaX, B T.4. B OMNBITax C
PaBHOBO3MOKHBIMH JIEMCHTAPHBIMHA COOBITHSMU, B CEPUSX UCTIBITAHUH JI0 TIEPBOTO YCIIeXa, B CEPHUIX
ucnelTaHuil bepHymnu.

HNmeTts npeacraBiieHUE O CIIy4alHOW BEJIMYMHE U O PACTIPEICIICHUN BEPOSTHOCTEM.

Nwmets mpeacraBieHHEe O 3aKOHE OONBIIMX YHUCEN KaK O MPOSBICHUHM 3aKOHOMEPHOCTH B
CIIydaifHON M3MEHUYMBOCTH M O POJIM 3aKOHA OOJIBIIMX YHCEN B IPUPOJIE U OOIIECTBE.



TEMATHYECKOE INTAHUPOBAHHUE 110 MATEMATHUKE

5 KJIACC
K
Ne HaumeHoBaHue pa3esioB U TeM QAIECTRO qa;m n DJIeKTPOHHbBIE (mudpossbie)
n/n NporpamMmbl Bcero p;;OTpr(:HLHHe p;)ﬁz:::)l;mecxue o0pa3oBaTejibHbIE PeCypChl
1 Harypanbnbie YHUCIIA. HerictBus c 43 1 bubmmoreka [JOK
HAaTypaJIbHBIMU YU CIIAMH https://m.edsoo.ru/7f4131ce
2 Harnsanas reomerpust. JInHUM Ha TIIOCKOCTH 12 2 bubmmorexa [IOK
' https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
3 OGbIKHOBCHHBIC APOGH 48 1 https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
4 Harnsgnas reometrpusi. MHOTOYTrOJIbHUKU 10 1 https://m.edsoo.ru/7f4131ce
bubmuoreka [JOK
S Jlecatumnrie ApoOu 38 1 https://m.edsoo.ru/7f4131ce
6 Harnsnnas reomerpusi. Tema u ¢urypsl B 9 1 bubnmnoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f4131ce
bu6mmoreka [IOK
! Toropenne n 0bobmenne 10 1 https://m.edsoo.ru/7f4131ce
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 4 4
6 KIIACC
KoJsn4yecTBO 4acoB
N HanmeHoBaHMe pa3/iejioB H TeM MPOrpaMMBbl K n UIEKTPOHHEIC (HPPOBLIC)
n/n pasi porp Bcero OHTPOILHBIC | HIpAKTHHECKHE o0pa3oBaTejibHbIE PecypChl
padoThI padoThI
bubmmoreka  I[OK
1 Harypanbubie qucia 30 1 https://m.edso0.ru/7f414736
2 Harnsgnas reomerpus. [IpsiMble Ha MIIOCKOCTH 7 bubmorexa - 1IOK
) https://m.edsoo.ru/7f414736
bubnmuoreka 1[OK
3 Jpodu 32 1 1 https://m.edso00.ru/7f414736
4 Harnsinaast reometpusi. CuMMmeTpus 6 1 bubmuoreka [[OK



https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
https://m.edsoo.ru/7f4131ce
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https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736
https://m.edsoo.ru/7f414736

https://m.edso0.ru/7f414736

bubmmoreka  I[OK

5 Bripaxcenus ¢ Oykpamy 6 https://m.edso0.ru/7f414736
bubnmunoreka 1[OK
6 Harmsinaast reomerpusi. @Urypsl Ha III0CKOCTH 14 https://m.eds00.ru/7f414736
7 [TonoxuTensHBIC U OTPUIATEIHLHBIC YUCIIA 40 Bubmorexa ~ LIOK
https://m.edso0.ru/7f414736
8 [IpencraBnenue 1aHHBIX 6 Bubmorexa ~ LOK
https://m.edsoo.ru/7f414736
9 Harnsgnas reomerpusi. @urypsl B IpocTpaHCTBE 9 bubmaorexa ~ LOK
’ https://m.edsoo.ru/7f414736
bubmuoreka  IIOK
10 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATHU3 AL 20 https://m.eds00.ru/7f414736
OBLIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 170



https://m.edsoo.ru/7f414736
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TEMATHYECKOE IINTAHUPOBAHME 110 AJITEBPE

7 KJIIACC
KoanuecTBo 4acoB
Ne i/ HanmeHnoBanme  pa3geioB W TeM K n JyekTpoHHbIE (IU(PPOBBIE)
) NPOrpamMmbl Bcero OHTPOJALHDIC PAKTHHECKHE | o GpasoBaTenbHbIe pecypesl
padoThI padoThI
bu6mmoreka [IOK
1 Yucna u BeIYHCIICHUS. PalinoHaabHbBIE YHUCIIa 25 1 https://m.eds00.ru/7£415b90
bu6mmoreka [IOK
2 Anrebpanyeckue BbIpaXKEHUS 27 1 https://m.edso0.ru/7f415b90
bubmuorexa [JOK
3 PaBHEHHA 1 HCPABCHCTBA 20 . https://m.edso00.ru/7f415b90
bubmuorexa [JOK
4 Koopmunarst u rpaguicu. dyncim 24 1 https://m.eds00.ru/7f415b90
bu6mmoreka [IOK
S TosTopenne u 060dmennue 6 1 https://m.edsoo0.ru/7f415b90
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 5 0
8 KUIIACC
KoanuecTBo yacos
Ne ni/n HanmeHoBaHMe pa3eioB U TeM Kontpoabmbre | TpakTieckue DJIeKTpOoHHbIe (M (ppoBbIE)
B NMpoOrpamMmbl o0pa3oBaTe/bHbIE Pecypchl
porp Beero padoThI padoThI P pecyp
bu6mmoreka [IOK
1 Uucna n Beruncnenus. KBagpatasle KopHU 15 https://m.edsoo.ru/7f417af8
2 Uucna u BbruucieHus. CTENeHb C IEJbIM 7 bubnuorexa [JOK
I10Ka3aTesieM https://m.edsoo.ru/7f417af8
3 Anrebpanyeckue BblpakeHHs. KBaapaTHbiit 5 1 bubnnoreka [JOK
TPEXUIEH https://m.edso0.ru/7f417af8
4 AnreOpandeckue BBIpAKCHUSI. 15 1 bubnmnoreka [JOK
Anrebpanueckas 1po0b https://m.edsoo.ru/7f417af8
5 VYpaBHeHuss u HepaBeHCTBA. KBaapaTHbie 15 1 bubnnoreka [HOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHenuss wu  HepaBeHCTBa. CHUCTEMBI 13 bubmuoreka [JOK
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YPaBHEHUU https://m.edsoo.ru/7f417af8
7 VYpaBHeHus 1 HepaBeHcTBa. HepaBeHcTBa 12 Egggﬁ;ﬁ;{;g 8/I§f417af8
8 @yHkuuu. OCHOBHBIE IOHATHUS S Eggf E&T:;;g 8/5f417af8
9 OyHKIiH. YUCIOBbIE QYHKIMH 9 E@fﬁﬂfﬁ%ﬁmmw
10 TosTopenne u 0600MIeHNE 6 Eggs?ﬁr?eecﬁggﬁfzu?afs
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0

9 KJIACC

Ne i/

HaumeHoBaHUe pa3iesioB U TEM
MPOrpamMMbI

KoanuecTBo 4acoB

KonTpoabubie IIpakTuyeckue

JyeKkTpoHHbIE (HU(POBBIE)

Bcero paGoThi paBoTI o0pa3oBaTe/ibHbIE PeCYPChI
1 Uucna u BbUKCICHUS. JleMCTBUTENIbHBIE 9 bubnuoteka [JOK
qyucia https://m.edso0.ru/7f419d08
2 VYpaBHEeHUSI U HEpPaBEHCTBA. YPaBHEHHUS C 14 1 bubnunoreka [JOK
OJIHOM IepEMEHHOMN https://m.eds00.ru/7f419d08
3 VpaBHenuss u  HepaBeHcTBa. (CHCTeMbl 14 1 bubnuotexa [JOK
YpaBHEHUU https://m.eds00.ru/7f419d08
bu6mmorexa [ITOK
4 VYpaBHeHus U HepaBeHcTBa. HepaBeHcTBa 16 1 https://m.edsoo.ru/7£419d08
bubmunoreka [JOK
S Dynruun 16 1 https://m.eds00.ru/7f419d08
bu6mmorexa [IOK
6 YucnoBble MOCIEN0BATENLHOCTH 15 1 https://m.edsoo.ru/7£419d08
7 [ToBTOpeHme, 0000IIEHNE, CHCTEeMAaTH3AIIHs 18 1 bu6mmorexa [ITOK
3HAHUU https://m.edso00.ru/7f419d08
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 6 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/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

TEMATHYECKOE INTAHUPOBAHMUE 110 'EOMETPUH

7 KJIIACC
KoanuecTBo 4acoB
e i/ HanmeHnoBaHue pa3ae/ioB U TeM K n JyiekTpoHHbIE (IU(PPOBLIE)
B NPOrpamMMbl Bcero OHTPOALHDIC paKTHieckue o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
L caotiersa Hovepem reoverpmaconn 14 Butmiorera LIOK
' p R https://m.edsoo.ru/7f415e2e
BEJINYUH
bubmuorexa [JOK
2 Tpeyrobamku 22 . https://m.edsoo.ru/7f415e2e
3 [TapannensHbie MpsiMbIE, CyMMa yTII0B 14 1 bubnnoreka [JOK
TpPEyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyxHOCTb U Kpyr. ['eomerpruueckue 14 1 bubnuorexa [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmorexa [IOK
S Tosropenne, 0bobmenne snarmii 4 1 https://m.edsoo.ru/7f415e2e
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 68 4 0
8 KUIIACC
KoanuectBo yacos
HaumeHoBaHue pa3iesioB U TeM JyekTpoHHbIe (HU(PPOBBIEL)
Ne n/n NPorpamMmbl Bcero Konrpoabusre Ipaxrueckue o0pa3oBaTe/bHbIE Pecypchl
padoThI padoThI
N bubmuorexa [JOK
1 HerpipexyrombuuicH 12 1 https://m.edsoo.ru/7f417e18
, Teopema Daneca u Teopema o Bubmorexa [IOK
MPOTIOPITMOHATBHBIX OTPE3KaX, MOAOOHbIE 15 1

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

TPEYTOJIbHUKU

ITmomans. Haxoskmenne miomnaaeit

3 TPEYTroJIbHUKOB U MHOTOYT'OJIbHBIX (DUTYD. 14 1
[Tnomanu mogoOHBIX huryp

bu6mmoreka [JOK
https://m.edsoo.ru/7f417e18

Teopema [Iudaropa u nayana 10 1 bubnmoreka [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
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VYl B OKpyKHOCTU. Brincanusie u
OIMCAaHHBIC YETHIPEX YT OJIbHUKH.

bubmuoreka [JOK

> Kacarenbnsle k okpyxHocTH. Kacanue 13 ! https://m.edsoo.ru/7f417e18
OKpY>KHOCTEH
. bu6mmoreka [JOK
6 Tostopenne, 0dodmenue snanuii 4 1 https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10O ITPOTPAMME = 68 6 0
9 KUIACC
KoJsnyecTBo 4yacoB
Nen/m  HaumeHoBaHue pa3/iesioB U TeM Kontposbnbie | TIpakriecke DJIeKTpOHHbIe (LM(PpOBbIe)
0
NMPOrpamMMbl Bcero paGoTH! paGoTH! o0pa3oBaTe/ibHbIE PeCypChl
1 Tpuronomerpus. TeopeMbl KOCUHYCOB U 16 1 bubmmoreka [JOK
CHHYCOB. PenieHue TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
[Ipeo6pazoBanue nonodus. Metpuueckue bubnmnoreka HOK
2 10 1 _
COOTHOUICHUS B OKPY>KHOCTHU https://m.edsoo.ru/7f41al2c
bubmmoteka IIOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexapToBbl KOOPJIMHATHI HA TNIOCKOCTH 9 1 bubmorexa LIOK
https://m.edsoo.ru/7f41al2c
I1 .
S oxpymtoctn ot apyra. Buracncie | 8 bu6miorera LIOK
Py . HHatb Kkpyra- https://m.edsoo.ru/7f41al2c
TIoaaei
6 JIBY>KEHUS TUIOCKOCTH 6 Bubmzorexa LIOK
https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 0600IIEHNE, CUCTEMATH3AIIHS 7 2 bubnunorexa LIOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME = 68 6 0
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TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

HaumenoBanue pa3aesioB U TEM

KoauuecTBO 4acoB

DJleKTpoHHbIe (LM (ppoBbIE)

Ne ni/m Kourposbnbie IIpakrnuyeckue
orpa oOpa3soBare e pecypc
nporpamMMbl Bcero paGoTHI paGoThi paszoBaTe/bHbIE PeCypChl
bu6mmoreka [IOK
! IlpencTapieHHe JAHHBIX ! 2 https://m.eds00.ru/7415fdc
bu6mmorexa [IOK
2 Ornucarenbnas craTucTuKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmuorexa [JOK
3 Corysaidnas HSMCHIMBOCTS 6 1 https://m.edsoo.ru/7f415fdc
bubmuorexa [JOK
4 Brenenme B Teopuio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTB M yacToTa Ciry4aiiHOTO 4 1 bubnuoreka [IOK
cOOBITHS https://m.edsoo.ru/7f415fdc
. bu6mmoreka [JOK
6 O06001enue, cucTeMaTH3aIus 3HaHUH 5 2 https://m.edsoo.ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME = 34 2 5
8 KUIIACC
Koan4yecTBO 4acoB
Ne ni/n HanmeHoBaHMe pa3je/ioB U TeM Kontposbmbie  [pakTnueckue DJlIeKTpoHHbIe (LM (poBbIE)
B orpa o0pa3oBare e pecypc
nporpaMMel Bcero paGoThi paBoThI pa3oBaTebHbIE PeCypChl
bu6mmorexa [IOK
1 Hostopenue kypca 7 knacca 4 https://m.edsoo.ru/7f417fb2
2 OnmucarenbHas cTraTuCTHKA. PaccenBanne 4 bu6mmorexa [IOK
JIAaHHBIX https://m.edsoo.ru/7f417fb2
bu6mmorexa [IOK
3 Muoxectsa 4 https://m.edsoo.ru/7f417fb2
N bubmuorexa [JOK
4 BeposiTHOCTB citydaitHOTO COOBITHS 6 1 https://m.edsoo.ru/7f417fb2
5 BBenenue B Teoputo rpadoB 4 bubnmoreka [JOK
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N bubmuorexa [JOK
6 Crrysaidnbie coObITHA 8 https://m.edsoo.ru/7f417fb2
N bubmuoreka [JOK
7 O0001enue, cucTeMaTH3alus 3HaHUH 4 2 https://m.edsoo.ru/7f417fb2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME = 34 2 1
9 KUJIACC
Koan4yecTBO 4acoB
Ne n/m HaumenoBaHue pa3iejioB U TeM K I JyeKTpOHHBbIE (HU(PPOBBIE)
B NMPOrpamMmblI Bcero p;;OTTI::HBHHe p;)ﬁz:::)plmecxne o0pa3oBaTebHbIE PECYPChI
bubmuorexa [JOK
1 Hosropenne kypea 8 rnacca 4 https://m.edsoo.ru/7f41a302
bubmuoreka [JOK
2 DJIeMEHTEI KOMOHHATOPHKH 4 1 https://m.edso00.ru/7f41a302
3 I'eomeTprueckas BEpOSATHOCTD 4 bubmorexa HOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [JOK
4 Menbrrasms bepryium 6 1 https://m.edsoo.ru/7f41a302
5 CrnyuaiiHast Benu4rHa 6 bubmorexa [IOK
https://m.edso00.ru/7f41a302
bu6mmorexa [IOK
6 Obodmerme, KOHTpOTH 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 1 2
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