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®denepanpHas paboyvas mporpaMma 1o yaeOHomMy npeamety «MartemaTuka» (0a30BbI yPOBEHB)
(mpenmeTHass obmacth «MaremaTHka W MHQOpPMATHKa») (IJajiee COOTBETCTBEHHO - MpoOrpaMma Iio
MaTeMaTHKe, MaTeMaTHKa) BKJIIOYACT TOSCHUTEIbHYIO 3allUCKy, COJCpKaHHEe OOYyYCHHH,
TUTAHUPYEMBIC PE3yIbTaThl OCBOSHHSI POTPAMMBI TI0 MATEMAaTHKE, TEMaTUYECKOE IIJIAHUPOBaHUE.

IHOACHUTEJIBHAA 3AIIUCKA

[Iporpamma mo mareMartuke i oOydaromuxcs 5-9 kimaccoB paspaborana Ha ocHoBe PI'OC
O0OO. B mnporpamMe MO MaTreMaTUKE YYT€Hbl HAEHM U TojoxkeHus KoHuenuuu pa3BUTHA
MareMaThuyeckoro oopasoBanus B Poccuiickoit deneparuu.

[IpenmMeToM MaTeMaTHKW SBJISIOTCS (QyHIAMEHTANbHBIE CTPYKTYpbl Hallero Mupa -
MPOCTPAHCTBEHHbIE (OPMBI M KOJIMYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIINX, YCBaWBAaEeMbIX B
HEMOCPEJACTBEHHOM OIIBITE, 10 JOCTATOYHO CJIOXHBIX, HEOOXOJUMBIX [UIsl Pa3BUTUS HAYYHBIX U
MPUKJIAIHBIX UaeH). MareMaTu4yeckie 3HaHHUS 00CCIICUYNBAIOT TOHMMAHUE TIPUHIIMIIOB YCTPOKWCTBA U
WCIIOIb30BaHUSI ~ COBPEMEHHOM  TEXHHKH, BOCHPHUSATHE W HHTEPHPETALMIO  COLHAIBHOM,
YKOHOMHYECKOM, MOJIMTUICCKON HH(OPMAIINH, TaI0T BO3MOKHOCTh BBIITOJHATH PACUEThI U COCTABIISATh
QITOPUTMBI, HAXOJIUTh U MIPUMCHSITH ()OPMYJIBI, BIAJICTh MIPAKTHICCKIUMH MPUEMAMU TCOMETPHUSCKUX
M3MEPEHU U TOCTPOCHUM, 4nuTaTh WHOOPMAIUIO, MPEICTABICHHYIO B BHJE TaOJuWIl, AHMarpaMMm M
rpauKoOB, KUTh B YCIOBHIX HEOMPEACIEHHOCTH U TIOHMMATh BEPOSTHOCTHBIN XapakTep CIydailHBbIX
COOBITHH.

N3yuenne matematuku (HOpMHUPYET Yy OOyYaIOIMIMXCA MATEMAaTHYECKUM CTHJIb MBIIUICHHUS,
MIPOSIBJISIONINNACS B ONPEeIEHHBIX YMCTBEHHBIX HaBbIKax. OOydJaronmuecs OCBauBalOT TaKue MPUEMBI
Y METOJbI MBITIUICHUSI, KaK MHAYKIHS U JACAYKIHs, 0000IIeHne U KOHKPETU3allus, aHaJu3 U CUHTE3,
Kiaccuukanus U cucTteMartusanus, abctparupoBaHue W aHaiorus. OOBEKTHI MaTeMaTHUYECKHX
YMO3aKJIIOUCHHH, MpaBUiia UX KOHCTPYUPOBAHUS PACKPBHIBAIOT MEXaHU3M JIOTUYECKHUX IMOCTPOCHUH,
CHOCOOCTBYIOT BBIPaOOTKE yMEHHUS (POpPMYIUpPOBaTh, OOOCHOBHIBATh U JOKA3bIBATH CYKIEHUS, TEM
caMbIM Pa3BHUBAIOT JIOTUYECKOE MbIUIeHUe. M3yueHne mareMaTuku oOecrieurnBaeT (pOpMHUpPOBAHUE
ANTOPUTMUYECKON KOMIIOHEHThl MBIIUJIEHUST U BOCIHMTAHUE YMEHHWI JEHCTBOBATH MO 3aJaHHBIM
anropuTMam, COBEpPILIEHCTBOBATh U3BECTHBIE M KOHCTPYHPOBATh HOBBIE. B mpouecce penienus 3aaay -
OCHOBOI y4eOHOU AesITeNbHOCTH Ha YpPOKax MaTEMAaTHKHU - Pa3BUBAIOTCS TBOpPYECKAsl M MPUKIIaTHAS
CTOPOHBI MBILIUICHHUS.

OOyuenne MaTeMaTHKe Ja€T BOSMOKHOCTh Pa3BUBATh Y 00yUYAIOUTUXCS TOYHYIO, PAlliOHABHYIO
1 WH()OPMATHUBHYIO pedb, YMEHHE OTOMpaTh HambOoJee MOAXOMSIINE S3BIKOBBIC, CHMBOJIHYECKUE,
rpaduyeckue cpeacTBa s BRIPAKECHUS CYKISHUHN U HATJISTHOTO UX TMPECTaBICHUS.

[Ipy w3ydYeHHH MaTeMaTHKH OCYIIECTBISETCS 00Iee 3HAKOMCTBO C METOJaMU TO3HAHUS
JNEHUCTBUTENBLHOCTH, MPEACTABICHUSIMHU O MPEAMETE U METOAaX MaTEeMaTUKH, UX OTJIIMYHUU OT METOOB
JIPYTUX €CTECTBEHHBIX M TyMaHUTAPHBIX HAyK, 00 OCOOCHHOCTSX MPHUMEHEHHUS MaTeMaTUKU IS

PEHICHUS HAYYHBIX U ITPUKIAJHBIX 3a1a4.
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[TpuopuTeTHBIMH LIENIIMU O0YYEHUSI MaTeMaTHKe B 5-9 Kkiaccax sSBISAIOTCS: (POPMUPOBaHHE
HEHTPAIbHBIX MAaTEMATUYECKUX TMOHATUH (YUCII0, BEIMYMHA, TeoMeTprudecKas Gurypa, mepeMeHHas,
BEPOSITHOCTD, (DYHKIIHS), 00ECIICUNBAIOLINX PEEMCTBEHHOCTh M MEPCIEKTUBHOCTh MATEMATUYECKOTO
00pa3oBaHUs 00YyJaIOLIHXCS;

Mo/iBe/IeHue OO0YyYarolMUXcsi Ha JOCTYIIHOM JUIsl HHUX YpPOBHE K OCO3HAaHHMIO B3aUMOCBSI3U
MaTEeMaTHUKd M OKPYXAloIIero Mupa, MOHUMAaHHE MaTeMaTUKH KaK YacTH OOIIeld KyJIbTypbl
YeJI0BEYECTBA;

pa3BUTHE UHTEIICKTYaJbHBIX M TBOPYECKHX CHOCOOHOCTEH 00ydYarommxcsi, MO3HAaBaTEIbHOM
aKTUBHOCTH, MCCIEAOBATEIbCKUX YMEHUW, KPUTUYHOCTU MBIIUICHUS, HHTEpeca K H3YYCHHIO
MaTeMaTHUKH;

¢dbopmupoBanne GyHKINOHATHHON MaTEMaTHIECKON TPAMOTHOCTH: YMEHUS
pacrio3HaBaTh TPOSIBICHUSI MAaTEMaTHYECKHX IMOHATHH, OOBEKTOB M 3aKOHOMEPHOCTEH B pealbHBIX
KU3HEHHBIX CUTYaIUsIX M MPH U3YYCHUH APYIHX YYEOHBIX MPEIMETOB, MPOSBICHUS 3aBUCHMOCTEH U
3aKOHOMEPHOCTEH, (HOPMYIHPOBATH UX HA SA3bIKE MAaTEMAaTHKH U CO3/1aBaTh MAaTEeMaTHUECKUE MOJIEIH,
MPUMEHSITh OCBOSHHBIM MaTeMaTHYECKUI anmapar JJisl pelieHus IPaKTUKO-OPUEHTHPOBAHHBIX 3a]1a4,
MHTEPIPETHPOBATH U OICHUBATH MOJTYYCHHBIC PE3yJIbTATHI.

OcHOBHbIE JIMHUU COJEpKaHUs MpOorpaMMbl MO MaTematuke B 5-9 knaccax: «Yucna u
BBIUMCIICHUSY, «Anredpa» («AnreOpanueckue BbIpAXKECHUs», «YPaBHEHHS U HEPABEHCTBAY),
«Dyukuny, «l'eomerpus» («['eomerpuueckue Qurypsl u uX cBoicTBa», «M3mepenue
T€OMETPUUYECKUX BEIUYHH»), «BeposTHOCTb W cTaTucTUKa». JlaHHBIE IJWHUU Pa3BUBAIOTCS
napajieNibHO, KaK[as B COOTBETCTBHM C COOCTBEHHOHM JIOTMKOM, OJHAKO HE HE3aBUCHUMO OJIHA OT
JpYTOi, a B TECHOM KOHTAaKTe U B3aUMOJEHCTBUN.

ConmepxaHvie TpOTpaMMBl  TI0O MaTe€MaTHKe, pachpeAeiéHHOe M0 ToaaM OO0ydYeHus,
CTPYKTYpPUPOBAaHO TaKUM 00pa3oM, YTOOBI KO BCEM OCHOBHBIM, INPUHIMIAAIBHBIM BOIIPOCAM
oOyyaromuecs: oOpamaiuch HEOAHOKPATHO, YTOOBI OBJIAJICHHE MATEMaTHYECKUMH TOHSITHAMH |
HaBBIKAMH OCYIIECTBISUIOCH TOCJENOBATENBHO W TOCTYNATEIbHO, C COOJIOACHWEM MPHHIUIA
MIPEEMCTBEHHOCTH, & HOBBIE 3HAHUS BKIIFOUAINCH B OOIIYIO CHCTEMY MaTeMaTHYECKUX MPEICTaBICHHI
00yJaroImuXxcs, pacmpsis v yriryossist e€, o0pa3ys MpOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBum ¢ ®I'OC OO0 martemaTHka sBisieTcs 00sS3aTeNIbHBIM Y4eOHBIM NPEIMETOM Ha
YPOBHE OCHOBHOro obmiero oOpazoBanus. B 5-9 kmaccax mareMaTHka TpaJULIMOHHO U3y4yaercs B
paMKax CleqyIoUIX yueOHbIX KypcoB: B 5-6 kiaccax - Kypca «MaTtematukay, B 7-9 kiaccax - KypcoB
«Anrebpa» (BKIIIOYast 2JIEMEHTHI CTATUCTUKU M TEOpUHU BeposiTHOCTel) u «I'eomerpus». IIporpammoii
10 MaTeMaTHKe BBOJUTCS CaMOCTOSTENIbHBIA yueOHbIH Kypc «BeposTHOCTh M CTaTHCTUKA.

OO1miee yuCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3Y4YEeHUs MaTeMaTuku (06a30BbIM ypoBeHb) Ha
YpOBHE OCHOBHOTO 00I1IeTO 00pa3oBaHus, - 952 gaca: B 5 kiacce - 170 gacoB (5 4acoB B Henem0), B 6
kiacce - 170 gacoB (5 wacoB B Heseno), B 7 kiacce - 204 gaca (6 yacoB B Heelnmo), B 8 kimacce - 204
yaca (6 9acoB B Hezeno), B 9 kiacce - 204 gaca (6 9acoB B HE/IEIIO).



®denepanpHas paboyas mporpamma | Maremartuka. 5-9 kiacchl (0a30Bblid YpOBEHB)

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 MATEMATHKE HA
YPOBHE OCHOBHOI'O OBIIIEI'O OBPA30BAHUA

I/IsyquI/Ie MaT€MAaTUKM Ha YPOBHE€ OCHOBHOI'O 0611161"0 O6p&30BaHI/I${ HaIpaBJICHO Ha
JOCTHIXCHHEC O6y‘IaIOH_II/IMI/IC$I JIMYHOCTHBIX, METAIPCAMETHBIX W IPECIMETHBIX O6p330BaT€J'II>HBIX

pe3yJIbTaTOB OCBOCHMSI Y4eOHOTO MpeaAMETa.

JIMYHOCTHBIE PE3YJIBTATHI
JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS IIPOrPaMMBbl 110 MAaTEMATUKE XapaKTEPU3YIOTCS:

1) MAaTPUOTHYECCKOEC BOCIIUTAHHUE:
MMPOSABJICHUECM HHTCpPECa K IPOLIJIOMY W HACTOAIICMY pOCCHfICKOfI MaTEMAaTUKHU, HCHHOCTHBIM
OTHOIICHUEM K AOCTHXCHUAM pOCCHﬁCKHX MAaTEMATUKOB U pOCCHﬁCKOﬁ MaTeMaTHYECKOM IIKOJBI, K

HCITOJIb30BAHUIO ATUX JTOCTHKEHUH B APYrux HayKax W MMPUKIAIHBbIX C(I)Can;

2) rpaKIaHCKoOEe U JYXOBHO-HPABCTBEHHOE BOCIIMTAHME:

FOTOBHOCTBbIO K BBIIIOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA M pealu3aldd ero Ipas,
NPEICTAaBICHUEM O MaTEeMAaTUYECKUX OCHOBaX (DYHKIMOHHPOBAHUS PA3NIUYHBIX CTPYKTYp, SBICHHIA,
IpoLEeAyp Tpa)xJaHCKOro oOmiecTBa (HampuMmep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K OOCYKICHHIO
STUYECKHX MPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHHH HayKd, OCO3HAHUEM

Ba)KHOCTHU MOPAJIbHO-3THUYCCKUX IIPUHIUIIOB B ACATCIbHOCTHU y‘léHOl"O;

3) TPYI0BO€ BOCIIUTAHHE:

YCTaHOBKOI\/’I Ha AKTHUBHOC Yy4YaCTUC B PCHICHUW MNPAKTHYCCKUX 3aaayd MaTeMaTH4ECKOU
HAMpaBJICHHOCTH, OCO3HAHHEM BAKHOCTH MaTEMaTHYECKOro 0Opa30BaHWs Ha MPOTSKEHUU BCCH
KU3HU JUI YCTICIITHOW TPOQECCHOHATBHON IESITEIbHOCTH W Pa3BUTHEM HEOOXOJIUMBIX YMEHHUH,
OCO3HAHHBIM BBIOOPOM M MOCTPOCHUEM HHIMBHIYaIbHONH TPACKTOPHH OOpa30BaHUS U KU3HCHHBIX

IIJIAHOB C y‘IéTOM JIMYHBIX UHTCPECOB U O6H_ICCTBGHHI>IX HOTpe6HOCTCI\/'I;

4) ICTETHYECKOE BOCTIUTAHHE:
CIOCOOHOCTBIO K AMOIHOHAILHOMY U 3CTETHYECKOMY BOCHPHUATHIO MAaTEMAaTHUYECKUX OOBEKTOB,

3a/1a4, pEeIICHNH, PaCCyKACHNUN, YMEHHUIO BUJIETh MAaTEMAaTHUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOT0 MO3HAHMSI:

OpHEHTalnel B JIEATEIBHOCTH HAa COBPEMECHHYIO CHCTEMY HAy4YHBIX TIPEICTaBICHUH 00
OCHOBHBIX  3aKOHOMEPHOCTSIX pa3BHTHSL YEJIOBEKAa, MPUPOJBI M  OOIIECTBA, MOHUMAaHHEM
MaTeMaTHIEeCKON HAyKH KaK C(ephl YeIOBEUECKOM JESTENLHOCTH, ITAlOB €€ Pa3BUTHS U 3HAYUMOCTH
JUISL PA3BUTHS [IUBUJIM3AIINH, OBJIQJICHACM SI3BIKOM MAaTEMATHKH W MAaTeMaTHYECKON KyJIbTYypOil Kak

CpCaACTBOM IMO3HAHUA MHpa,
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OBJIaJICHUEM HpOCTefIHlPIMPI HaBBIKaAMH HCCHGHOB&TCHBCKOﬁ JACATCIIbHOCTH,

6) ¢usnyeckoe BocnuTanue, OpMUPOBaHHNE KYJIbTYPbI 310POBbSI H YMOIIMOHAIBLHOIO
OJ1aronmoJryymsi:
TOTOBHOCTBIO NMPUMEHATh MAaTeMaTHYEeCKHE 3HAHUS B HHTEpPECax CBOETO 3J0POBbs, BEICHUS
3I0pOBOr0 O0pa3za >KM3HU (3J0pOBOE MNUTaHHE, COAJAHCHPOBAHHBIM PpEXHUM 3aHATHH U OTHbIXa,
perynspHas (usnueckass aKkTUBHOCTb), C(HOPMHPOBAHHOCTHIO HaBbIKa pe(ieKcUU, MPU3HAHUEM

CBOETO IpaBa Ha OMIMOKY M TAKOTO K€ MPaBa JIPYroro 4eIoBeKa;

7) JKO0JIOTHYeCKOoe BOCIIMTaHHUe:

OpHEHTAIlMe Ha NPUMEHEHHE MaTeMAaTHYeCKMX 3HAHWUU JUIs peUleHus 3ajady B 00JacTu
COXPAHHOCTH OKpYKAlOLIEH Cpelpl, IUIAHUPOBAHMSA IIOCTYIIKOB M OLIGHKM MX BO3MOKHBIX
MOCNEACTBUM JJIi OKpYXKAIoLIell Cpelbl, OCO3HAaHHWEM TIJIO0ATBHOTO XapaKTepa HKOJIOTHYECKHUX
npo0JieM U MyTel X pelieHus;

8) aJanTanus K U3MEHSIOIMMCH YCJIOBUAM COLHAJIBHON M IPUPOAHOM Cpeabl:

TFOTOBHOCTBIO K JIEWCTBUSIM B YCIOBHAX HEONPEIEIEHHOCTH, IIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAKTUYECKYIO JEATEIbHOCTD, B TOM YUCIIE YMEHHUE YUUTHCS y IPYTUX JIFOACH,
IpuOOpeTaTh B COBMECTHOM J1€ATEIbHOCTH HOBbIE 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3 OIbITA APYTHUX;

HEOOXOMMOCTBIO B (OPMHUPOBAHUM HOBBIX 3HAHUH, B TOM 4Hcie (HOPMYIHPOBATH WJIEH,
NOHATHS, TUMOTE3bl 00 OOBEKTaxX W SBICHHIX, B TOM YHCJIEC paHEe HE M3BECTHBIX, OCO3HABATH
neGUIUTHI COOCTBEHHBIX 3HAHUW M KOMIIETEHTHOCTEH, TUIAHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYALMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALUIO KaK
BbI30B, TpeOYIOIUH KOHTPMEp, KOPPEKTUPOBATh IpPUHUMAaeMble pElIeHuss U  JeiCTBHS,
(GopMynHpOBaTh U OLIEHUBATh PUCKHU U MOCIEICTBUS, (HOPMUPOBATH OIBIT.

METANPEIAMETHBIE PE3YJIBTATHI

B pesynbprare ocBOeHHS TpOrpaMMbl 1O MaTeMaTHKE Ha YPOBHE OCHOBHOTO OOIIETro
oOpa3oBanuss y oOyuaromierocss OyayT cQOpMHpOBaHBI  METaNpeAMETHBIE  pe3yJbTaThl,
XapaKTEPU3YIOLIHUECS OBJIaJICHHEM YHUBEPCAIbHBIMU MMO3HAaBaTECILHBIMU JEUCTBUSIMU,
YHUBEPCAIBHBIMU ~ KOMMYHUKATUBHBIMU  JE€HUCTBUAMU U  YHUBEPCAJIBHBIMU  PETYJISITUBHBIMU
JIECUCTBUSIMU.

ITo3HaBaTeabHbIC YHUBEPCAJIbHBbIC YUeOHbIe 1eiicTBUS Ba3oBblie lornueckue
JeliCTBUA:

BBISIBJISITH M XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKA MaTEMaTHYECKHX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXIy TMOHATHAMH, (HOpMYyIHpOBaTh ONpPENEICHUS TMOHSATHH, yCTaHABIUBATh
CYILIECTBEHHBIH MpPHU3HAK KJIACCU(PUKALMU, OCHOBaHHUS sl OOOOLIEHUS M CpaBHEHUS, KPUTEPUH
MPOBOJMMOI0 aHAIN34;

BOCIPUHUMATh, OPMYIUPOBAThH U MPeoOPa30BbIBATH CYKICHUS: YTBEPAUTEIbHBIE
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U OTpULIATENbHBIC, €IMHUYHBIC, YACTHBIC M 00IIHE, YCIOBHBIE;

BBISBIISITH MAaTEMaTHYECKUE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTUBOpEYNs B (DaKkTax, JaHHBIX,
HAOMIOACHUAX U YTBEPXKICHHSX, MpeiaraTb KPUTEPUW JUISI BBISABICHHUS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYU;

JIeJIaTh  BBIBOJBI C HCIIOJIB30BAHMEM 3AaKOHOB JIOTMKHM, JEOYKTHBHBIX M HMHIYKTHBHBIX
YMO3aK/I4YEeHUH, yMO3aKIIIOUEHUH 110 aHAJIOTHH;

pa3buparh J10Ka3aTeIbCTBA MAaTEMAaTUYECKMX YTBEPXKICHMH (IpsMble M OT IPOTUBHOIO),
IIPOBOJIUTh CAMOCTOSITEJIbHO HECIIOXKHBIE JI0Ka3aTelbCTBA MaTeMaTHYeCKUX (aKTOB, BHICTpAUBATh
apryMEeHTaluIO0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBaTh COOCTBEHHBIE PACCYKICHHS,;

BbIOMpATh CIOCOO pelieHus y4eOHOM 3ajauM (CpaBHUBATh HECKOJBKO BAPHMAHTOB pEILEHUS,

BBIOMpaTh HarOOJIee TIOIXO AN C YIETOM CaMOCTOSTEIIBHO BBIJICTICHHBIX KPUTEPHEB).

Ba3oBble ncciienoBaTebCcKue TelCTBHS:

UCIIOJIB30BaTh BOIPOCHI KaK HCCIEAOBATCIBCKUI HMHCTPYMEHT TO3HaHUS, (HOPMYIHUPOBATH
BOTPOCHI, (DUKCHUPYIOIIME MPOTHBOPEUYUE, MPOOJIEMY, CAMOCTOSTEIBLHO YCTaHABJIMBATH HUCKOMOE MU
JIaHHOE, (POPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOO IMO3UIINI0, MHEHHE;

IPOBOJIUTH 10 CAMOCTOSITEIILHO COCTABICHHOMY IUIAHY HECJIOXHBIN 3KCIIEPUMEHT, HEOOJbIIIOE
HCCIIEIOBAHKE 110 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYECKOro 00beKTa, 3aBUCMOCTEH 00BEKTOB
MEXTy COOOM;

CaMOCTOATENIbHO (OPMYTHUPOBATh OOOOIIEHHS M BBIBOABI IO pe3yabTaTaM IPOBEAEHHOTO
HAOJIIOICHUS, HMCCIACIOBAHUS, OIEHUBATh JIOCTOBEPHOCTH MOJYYCHHBIX pPE3YJIbTATOB, BBIBOJOB M
00001IEHN;

IMPOrHO3UPOBATH BO3MOXKXHOC PA3BUTHUC NPOLECCA, 4 TAKKC BBIABHUIaTb IMPCAIIOJIOXKCHUA O €ro

Pa3BUTHU B HOBLIX YCJIOBUAX.

Pa6ora ¢ undopmanmueii:

BBISIBJIIATHE HEAOCTATOYHOCTh U N30BITOYHOCTD I/IH(i)OpMaHI/II/I, JaHHBbIX, H€06XOI[I/IMBIX JJISA
peleHns 3a1a4u;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATU3UPOBATh U UHTEPIPETUPOBATH HH(POPMALINIO PA3TUYHbIX
BUJIOB U (DOPM NpeACTaBICHUS;

BbIOUpaTh (GoOpMy TpeAacTaBieHUs HHPOpPMAIMM W WILIIOCTPUPOBATh pellaeMble 3aJaud
CXeMaMH, IuarpaMMaMu, MHOU rpaduKoi U X KOMOUHAIIUSAMU;

OIICHUBATh HANE&KHOCTh WHGOPMAIMU TIO KPUTEPHSIM, TMPEAJIOKCHHBIM YYHUTENeM WIH

chOpMyITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHHBEpPCAJIbHbIC Y4eOHbIC NeiiCTBHSA:
BOCIIPUHUMATh 1 q)OpMy.]'II/IpOBaTB CYKACHUA B COOTBECTCTBHUU C YCIOBHUAMU U LCIISIMU O6HleHI/I$[,
SAICHO, TOYHO, I'PaMOTHO BbIpaXaTb CBOIO TOYKY 3pC€HUA B YCTHBIX W IHCbMCHHBIX TCKCTAaX, JaBaTb

MOsICHCHUA IO X0y PCIICHUA 3aa4i, KOMMCHTUPOBATDH
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IIOJIyYEHHBIN pe3yibTarT;

B Xoae OOCYXJIEHHUs 3a/laBaThb BOIPOCHI IO CYIIECTBY OOCYXJaeMOW TEMbI, MPOOJIEMBI,
pemaeMoil 3agaud, BBICKAa3bIBaTh MJEH, HALCJICHHBIE HA IOMCK PELICHHS, COIOCTABISATH CBOH
CYXKIEHHUS C CYKICHHAMHU JAPYrHMX YYaCTHHKOB JHajora, OOHapyKWBaThb pa3M4uMe M CXOJCTBO
MO3HUILINH, B KOPPEKTHOU opme (HOopMyTHpoBaTh pa3HOTIIACHS, CBOU BO3PAKCHHUS;

NPEICTAaBIATh PE3yJAbTAaThl PELICHUS 3aJaud, »SKCIEPUMEHTa, KCCICIOBAHUsA, IPOEKTa,
CaMOCTOSITENILHO BBIOMpaTh (POpPMAT BBICTYIUICHHUS C y4ETOM 3a7ad IMPe3eHTAluH M 0COOEHHOCTEH
ayTUTOPHH;

MOHUMATh W HCIIOJNB30BaTh MPEUMYIIECTBA KOMAHJAHOW W WHAWNBUAYAIBHOH pabOTHI MpH
pelIeHnr y4eOHbIX MaTeMaTHUYEeCKHX 3a/1a4;

MPUHUMATD 1I€JIb COBMECTHOM JIESATEIbHOCTH, IUIAHUPOBATh OPraHU3AII0 COBMECTHOU padoThI,
pacnpenenatb BUIbl paboT, TOTOBapUBAThCs, 0OCYXKIaTh MPOIECC U Pe3yabTaT padoThl, 00001IaTh
MHEHUSI HECKOJIBKHX JIFOJICH;

y4acTBOBaTh B TIpPyHNHOBbIX (opmax paboTel (0OCyxkaeHHs, OOMEH MHEHHUSIMH, MO3TOBBIC
HITYPMBI U APYTUE), BHINOJHITH CBOIO YacTh pabOThl M KOOPAUHUPOBATH CBOU JACUCTBUS C IPYTHMH
YJieHaMd KOMAaHJbl, OIICHWBAaTh KadyeCTBO CBOEr0 BKJIaJa B OOIIMI MPOIYKT MO KPUTEPHM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeI‘yJIHTI/IBH])le YHUBEPCAJIbHBLIC y‘leﬁHLIe I[CﬁCTBHSI
Camoopranu3anmusi:

CaMOCTOSITEJIbHO COCTABJISATH IIJIaH, JITOPUTM peLIeHMs 3aJayd (WM €ro 4acTb), BbIOMpATh
CIOCcO0 pelIeHus ¢ y4€TOM UMEIOIIMXCSl PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh
U KOPPEKTUPOBATh BApUAHTHI PEILICHHUH ¢ y4€TOM HOBOM MH(OpMAIUH.

CaMOKOHTPOJIb:

BJIQJIETh CIIOCOOAMHM CAaMOIPOBEPKH, CAMOKOHTPOJIS TMpolecca U pe3ylbTaTa pelIeHHs
MaTeMaTHYECKOH 3a1a4mu;

MpeIBUJIETh TPYIAHOCTH, KOTOpPblE MOTYT BO3HUKHYTh IpU pEHIeHUH 3a7aud, BHOCHUTH
KOPPEKTUBBI B JIEATEIBHOCTh Ha OCHOBE HOBBIX OOCTOSTEILCTB, HalWJEHHBIX OIIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

OLICHMBATh COOTBETCTBHE pe3yJbTaTa JESITEIbHOCTH IIOCTABJICHHOW IIEJIM M  YCIOBUSM,
OOBSACHATh NMPUYUHBI JOCTUKEHHS HWJIM HEAOCTH)KEHMsS 1IeJM, HAXOJIWUTh OIIMOKY, NaBaTh OLIEHKY

PUOOPETEHHOMY OTIBITY.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIe pe3ynbTaThl OCBOEHHS MPOTpaMMbl MO MaTeMaTUKE MPEJCTAaBIEHbl MO TOAaM
o0OyueHus B CIEAYIOUIMX pa3fenax IporpaMMbl B paMKaxX OTAENbHBIX yUeOHBIX KypCOB: B 5-6 Kiaccax
- Kypca «Marematuka», B 7-9 kiaccax - KypcoB «Anrebpay, «l'eomerpus», «BeposTHOCTb U
CTaTUCTHKA.
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OEJEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIACCAX

IHHOACHUTEJIBHASA 3AIIMCKA

[TprOpUTETHBIMU LEIAMU O0yUEHHUSI MAaTEMAaTHKE B 5-6 KlaccaX SIBIISIOTCS: MTPOIOJIKCHHE
(hOpMHUPOBaHHS OCHOBHBIX MaTeMaTHYCCKHUX MOHATUH (YMCII0, BEIMYUHA, FeOMeTprUecKas (hurypa),
00eCIIeUNBAOIINX TIPEEMCTBEHHOCTD U IIEPCIIEKTUBHOCTh MATEMAaTHIECKOT0 00pa30BaHus
oOydJaronmxcs;

pa3BUTHE WHTEIUICKTYaJIbHBIX M TBOPYECKHUX CIIOCOOHOCTEH OOydYaromuxcs, MO3HABATCIIBHON
AKTUBHOCTH, UCCIICJIOBATEIILCKUX YMEHUH, HHTEPECa K H3yYCHHIO MAaTeMAaTHKH;

MoJiBe/IcHWEe OOyYaroNMXCcs Ha JOCTYITHOM JUIS HHX YPOBHE K OCO3HAaHUIO B3aMMOCBSI3U
MaTeMaTHKH M OKPY)KAIOLIEr0 MUPA;

(dbopmupoBaHre GYHKIIMOHATBHON MaTEMaTHYECKONH TPAMOTHOCTH: YMEHUS
pacro3HaBaTh MaTEMAaTUYECKUE OOBEKTHI B pEAlIbHBIX JKU3HEHHBIX CUTYAIHSIX, IPUMEHSATh OCBOCHHBIC
YMEHUSl I PEIICHHs] TPAKTUKO-OPUEHTHPOBAHHBIX 3aj[ad, HWHTEPIPETHPOBATh MOJYyYCHHBIC
pe3yIbTaThl U OLICHUBATh UX HA COOTBETCTBHE NIPAKTUYCCKON CUTYAIUH.

OcHOBHbIE JMHHHM COJEp)KaHUS Kypca MaTeMaTHKH B 5-6 kiaccax - apudmeTudeckas u
reOMETPHYECKasi, KOTOPbIC Pa3BUBAIOTCSA IapalIeIbHO, KaXdas B COOTBETCTBUHM C COOCTBEHHOM
JIOTHKOMW, OJTHAKO, HE HE3aBUCUMO OJTHA OT JIPYTOM, a B TCCHOM KOHTAaKTE M B3aMMOJCUCTBUH. TaKxke B
Kypce MaTeMaTHKH IMPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMU aJIreOpbl H OMMCATEIbHOW CTATUCTHKH.

Nzydenne apupMeTnyeckoro MaTepuana HaUMHAETCS CO CUCTEeMATU3allK M Pa3BUTHUS 3HAHUN O
HaTypaJbHBIX 4YHCIaX, TOJYYEHHBIX Ha YPOBHE HaudaidbHOro oOmiero obOpaszoBanus. [Ipu sTom
COBEPIICHCTBOBAHNE BBIUMCIUTEIHLHOW TEXHUKH U (HOPMUPOBAHHME HOBBIX TEOPETUUYECKUX 3HAHMIA
COYeTaeTcs C Pa3BUTHEM BBIUYMCIUTEIBHOW KYNIbTYphl, B YaCTHOCTH C OOY4YEHHEM MPOCTEHIINM
npuéMaM TPUKUIKA U OIEHKHM pe3yabTaTOB BBIYMCIEHUH. l3ydeHue HaTypalbHBIX UHCEN
MPOJ0IKaeTcs B 6 Ki1acce 3HaKOMCTBOM C HAYalIbHBIMH MOHSATHUSAMHU TE€OPUU JEITUMOCTH.

Havano u3ydeHus oOBIKHOBEHHBIX M JAECATUYHBIX OpoOeil OTHECeHO K 5 kiaccy. JTO MepBbIi
3Tam B OCBOCHHMH JpOOeil, Korjaa MpOUCXOAUT 3HAKOMCTBO C OCHOBHBIMU UACSIMH, MOHSITHSIMH TEMBI.
[Ipu sTOM paccMoTpeHHe OOBIKHOBEHHBIX ApoOell B TOTHOM OO0BEME MPEANIeCTBYET H3YUEHUIO
JECSITUUHBIX JApoOeH, YTo I1e1ecO00pa3HO C TOUKH 3PEHHUsS JIOTMKH W3JI0KEHUsS YHUCIIOBOM JHHUH,
KOrJla TMpaBWia JEHCTBUH C JECATUYHBIMU JPOOSIMH MOXHO OOOCHOBATh YK€ H3BECTHBIMU
QITOPUTMAMH BBITIOIHEHUS! JIEUCTBUH C OOBIKHOBEHHBIMU APOOSMH. 3HAKOMCTBO C JAECATUYHBIMU
OpoOSIMH  PAaCHIMPUT BO3MOKHOCTH JUIsl TIOHUMAHUS OOYYAIOUIUMUCS MPUKIATHOTO MPUMEHEHHUS
HOBOM 3aMMCH MPH U3YYCHHUH IPYTHX MPEIMETOB U MPH MPAKTUYECKOM HCIoib30BaHuu. K 6 kiaccy
OTHECEH BTOPOIl 3Tall B U3YYCHHUH JIPOOEHi, e MPOUCXOIUT COBEPIIICHCTBOBAHNE HABBIKOB CPABHEHUS
U TIpeoOpa3oBaHus poOeil, OCBOCHHE HOBBIX BBIYMCIUTENBHBIX aTOPUTMOB, OTTAYMBAHUE TEXHUKHU
BBIYMCJICHHI, B TOM YHCIIE
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3HAYCHUH BBIPAKCHUH, COJIEPIKAIIUX U OOBIKHOBEHHBIC, U JIECATHYHBIC TPOOU, YCTAHOBIICHUE CBSI3CH
MEXJy HUMH, PACCMOTPEHHE NMPUEMOB pelIeHus 3a/a4 Ha ApoOu. B Hawanme 6 kiacca MpOMCXOIMT
3HAKOMCTBO C ITOHSTHUEM IMPOIICHTA.

OCOOCHHOCTBIO W3YUYEHHSI TMOJIOKUTEIBHBIX W OTPUIATEIBHBIX YHCEN SBISICTCS TO, YTO OHH
TaKXKe MOTYT pacCMaTpUBaThCs B HECKOJIBKO O3TamoB. B 6 kiacce B Hadane M3YYCHHUS TEMBI
«[TomoxxuTenpHbIE M OTpULIATENIFHBIC YMCIIa» BblAeNseTcs mnonrema «llenmple dmcima», B pamkax
KOTOPOH 3HAKOMCTBO C OTPUIATEIBHBIMH 4YHCIAMH M JCHCTBUSMH C IOJIOKUTECIBHBIMU U
OTPHIIATEIIFHBIMU YUCIIAMH MIPOUCXOJUT Ha OCHOBE COJCPIKATEILHOTO MOJX0/a. DTO MO3BOJISET Ha
JOCTYITHOM YPOBHE IMO3HAKOMHTH OOYYAIOIIUXCsl TMPAKTUYECKA CO BCEMH OCHOBHBIMU TOHSTHSIMHU
TEMBI, B TOM YHUCIIC U C IPAaBUIIAMHU 3HAKOB TIPU BBITIOJHEHUH apu(MeTHuecKux aencTBuil. M3yuenue
panMoHAIBHBIX YKCET Ha 3TOM HE 3aKOHUYUTCS, a OyIeT MPOJI0IDKEHO B Kypce anreOpsl 7 Kiacca.

[lpu 0OyveHWM pEHICHHIO TEKCTOBBIX 3ajad B 5-6 Kiaccax HCIOJB3YIOTCS apu(MeTHdeckue
npuémel pemieHus. [Ipu oTpabOTKe BBIYUCIUTEIBHBIX HaBBIKOB B 5-0 KiaccaX paccMaTpUBArOTCS
TEKCTOBBIC 3aJ]aul CJCIYIOIIUX BUIOB: 3a/la4d Ha JBIMDKEHHE, HA YacTH, Ha MOKYIKH, HA paboTy U
MIPOU3BOJIUTENILHOCTD, HAa MPOLIEHTHI, HA OTHOLICHHS U mpomnopiuu. OOydaromuecs 3HAKOMATCS C
npuéMamMu pelieHus 3a/a4 nepedopoM BO3MOXKHBIX BapUAHTOB, y4arcsi paboTaTth ¢ MH(pOpMAIUC,
MPEJCTaBICHHON B (hOpMe TaOJIUI] HITH THArpaMM.

B mporpamme yueObHOro Kkypca «MaremaTuka» — HpEeIyCMOTPeHO  (opMupoBaHUE
MPONEICBTUUCCKUX AIreOpandecKux MpeICTaBlIeHUH. BykBa Kak CHUMBOJ HEKOTOpOTO 4YKCiIa B
3aBHCUMOCTH OT MaTeMaTHYECKOT0 KOHTEKCTAa BBOAMTCS MOCTEIICHHO. ByKBeHHasi CHMBOJIMKA ITUPOKO
UCTIOJB3YETCsl TPEXAe BCEro I 3amicH OOIMMX YTBEPKICHUNW M TPEUIOKEHUH, ¢dopmyn, B
YACTHOCTH ISl BBIYMCIICHUS TEOMETPUUECKUX BEIMYMH, B KAUECTBE «3aMECTUTES YHCTA.

B nporpamme yueOHOro kypca «MaremMaTuka» TpelICTaBiIeHAa HarisgHas TeoMeTpHs,
HampaBlieHHAsT Ha  Pa3BUTHE OOPAa3HOTO  MBIIUIIEHUS, MPOCTPAHCTBEHHOTO  BOOOpaXKEHMS,
M300pa3UTENbHBIX YMEHUI. DTO BaKHBIM ATal B U3YYEHUU T€OMETPUHU, KOTOPBIM OCYIIECTBISETCS Ha
HarJISTHO-TIPAKTHYECKOM YpOBHE, OMHPAETCS Ha HArisgHO-0Opa3HOE MBIIUICHHE OO0YJaroIIuXcs.
Bonbmias ponb OTBOAMTCS MPAKTUYECKOW AESITENTBHOCTU, OMBITY, SKCIEPUMEHTY, MOIECIHPOBAHUIO.
OOyuaromuecs 3HaKOMSTCS C TEOMETPUYECKUMU (UTYpaMH Ha TIOCKOCTH M B MPOCTPAHCTBE, C UX
MpoCTeHIUMU KOH(UTyparusiMu, ydaTcsl u300pakaTh UX Ha HENMHOBAaHHOW M KIIeT4aTol Oymare,
paccMaTpuBalOT MX MpOCTeillnne cBOWCTBA. B mpoiecce n3ydeHus] HariasgHOW T€OMETPHH 3HAHUS,
MOJIy4YeHHBbIE OOYUYAIOLUMUCS Ha YPOBHE HAuaJbHOTO OOIIEro oOpa3oBaHUs, CUCTEMATH3UPYIOTCS H
pacIupsIOTCS.

CormacHo ywyeOHOMY TMJaHy B 5-6 KjJaccax U3y4aeTcss WHTETPUPOBAHHBIN TMpeaMeT
«MatemaTiKay», KOTOPBIA BKJIIOYAET apu(PpMEeTHUUECKUN MaTepuall U HATJSAHYI0 TEOMETPHIO, a TaKKe
MPOIEICBTUYECKHUE CBEJICHUS U3 alreOphl, SIIEMEHTHI IOTUKU U Havada OMUCAaTeNbHOW CTAaTUCTHKHU.

OO1mee yuCiIo YacoB, PEKOMEHIOBAaHHBIX IS U3ydeHUs: MareMaTuku, - 340 gacoB: B 5 kiacce -
170 gacoB (5 yacoB B Heneno), B 6 kimacce - 170 gacoB (5 4acoB B HENEIIO).
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COJEP)KAHUE OBYYEHMUA S KJIACC

HartypaJjbHble 4yucIa U HYJIb

HarypanbHoe uucio. Pan Harypanbnbix uncen. Yucno 0. M3o00pakeHne HaTypalbHBIX YHCEI
TOYKaMHU Ha KOOPJIMHATHOM (YUCIIOBOI) MPSMOM.

[To3unmoHHas cucreMa cuuciieHus. PuMckas Hymepanus Kak IpuMep HEMO3ULMOHHON CUCTEMBI
cuucieHus. [lecaTuunas cuctemMa CUMCICHUS.

CpaBHEHHE HATypalbHBIX 4YHCEJ, CpPaBHEHHE HATypalbHbIX uyHced C HyIéM. CrocoOb
cpaBHeHUs. OKpyTJIeHHE HAaTypaJIbHbIX YUCEIL.

CrnoxeHue HaTypalbHbIX YMCEJl, CBOMCTBO HYJS IIPU CIOXEHUM. BplumTaHue Kak AeicTBHE,
o0OpaTHOE CII0KEHHIO. Y MHOKEHHE HAaTypaJlbHbIX YMCEIl, CBOMCTBA HYJIS U €AMHUIIBI IIPU YMHOXKCHUU.
Jlenenue xak neiicTBue, oOpaTHOE YMHOKECHHIO.
KomnoneHTs! neiicTBuii, cBsi3p Mexny HUMH. [IpoBepka pesyibrara apu(MeTHYecKOro ACUCTBUS.
[lepemecturenbHOE M cOUETAaTENIbHOE  CBOMCTBA  (3aKOHBI)  CIIOKEHMSI M YMHOXKEHUS,
pacnpenesuTenbHOe CBOMCTBO (3aKOH) YMHOKEHUSI.

Hcnonp3oBanne OykB mjii OOO3HAUEHHUsS HEU3BECTHOTO KOMIIOHEHTa U 3alUCH CBOMCTB
apu(MeTHYECKUX ACHCTBUI.

Jennrenu M KpaTHBIE YUCIA, PaA3JIOKEHUE HA MHOXKUTENU. [IpocTble M cocTaBHBIE YHUCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. JlenieHre ¢ oCTaTKOM.

CreneHb ¢ HaTypaJabHBIM [TOKA3aTeIEM. 3alllCh YUCIIAa B BUJE CYMMBI Pa3psAHbIX CIaracMblX.

YucnoBoe BbIpakeHHE. BpluKciieHNE 3HAUEHUIN YMCIIOBBIX BBIPAKEHUH, MOPSAIOK BBINOIHEHUS
neiictBuil. Mcnonb30BaHME TpU BBIUUCICHUSX IEPEMECTUTEIBHOTO M COYETATEIbHOTO CBOMCTB

(BaKOHOB) CJIOKCHUA U YMHOKCHHUSA, paCIIpCACIIUTCIBHOT'O CBOMCTBaA YMHOKCHUH.

Apodu
[IpeacraBnenne o npoOM Kak crmocoOe 3amucu 4acTu BeNWYUHBI. OOBIKHOBEHHBIE JIPOOHU.

[IpaBunbHbIe U HenpaBWIbHBIE 1podu. CMelaHHast 1po0b, IPEICTaBICHUE CMEIIaHHOW IpoOH B BUJE
HEMPaBUIBLHON TpoOW M BBIJCICHHE I€JI0M YacTH YHucCia W3 HeNpaBWIbHOW npobu. M3o0pakeHue
npobeil ToukaMM Ha 4YHUCIOBOM mnpsmoil. OcHoBHOe cBoWcTBO npobu. CokpamieHue ApoOeH.
[TpuBenenue npobu k HOBOMY 3HaMeHarteno. CpaBHEHHE ApOOEii.

CrnoxeHue U BbIUUTAHHE poOei. YMHOXKEHHE U JieleHue Apo0eil, B3aUMHO - 0OpaTHbIe IpOOH.
Haxosaenne yacTu Lea0ro 1 1ENOro Mo €ro 4acTu.

Hecsatuunas 3amuch napoOeil. [lpencraBnenue aecsTHuHOW ApoOM B BHJIE OOBIKHOBEHHOM.
N3ob6pakenue necaTHYHbIX ApoOeit ToukaMu Ha YMCI0BO npsiMoii. CpaBHEHHE AECATUUHBIX IPOOEH.

Apudmernueckue 1eHCTBHS € AECATHUHBIMU Apo0sSMH. OKpyTieHHE JeCATUYHBIX APOOeii.
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PelieHue TeKCTOBBIX 32124

Pemenne TekcTOBBIX 3a/1a4 apuMeTHIecKuM criocobom. Perenue nornuecknx 3anad. Pemenwne
3a/1a4 mepedbopoM BCceX BO3MOXKHBIX BapUaHTOB. VICIIOJIb30BaHKE TIPH PEIICHUH 33729 TaOJHUI] U CXEM.

Pemenue 3amau, comepxammx 3aBUCUMOCTH, CBS3BIBAIOLIME BEJIIMYMHBI: CKOPOCTh, BpeMs,
paccTosiHue, IIeHa, KOJHMYECTBO, CTOMMOCTh. EJIWHUIIBI W3MEpPEeHHs: MacChl, 00BEMA, IICHBI,
paCCTOSIHI/ISI, BpeMeHI/I, CKOpOCTI/I. CBHSB Mexc):[y CANHUIIaMHn I/ISMepeHI/ISI Ka)KI[Oﬁ BCJIIMYHUHBIL.

Pemenrie 0oCHOBHBIX 3a/1a4 HA JPOOH.

Hpe[[CTaBJIeHI/Ie JaHHBIX B BUIC Ta6JII/IL[, CTOJIOYATHIX AuarpamMm.

Harasinnasi reomerpust

Harnsnnele npeacraBneHus o (urypax Ha MJIOCKOCTU: TOYKa, MpsiMas, OTPE3OK, JIyd, yrod,
JIOMaHasi, MHOTOYT OJIbHUK, OKPY’KHOCTb, KpyT. YToiL. 1IpsAMoi, OcTpbli, TyIIOW U pa3BEPHYTHIN YIJIbI.

JUinHa oTpe3ka, METpUUYECKUE €AVHMIBI AIUHBL. JIMHA JTOMaHOW, IEpUMETP MHOIOYTOJIbHUKA.
H3mepenue 1 nocTpoeHHUe YIIOB € IOMOIIBIO TPAHCIIOPTHPA.

Harnsinaeie npeacrasieHns o Gpurypax Ha IIOCKOCTH: MHOT'OYT'OJIbHUK,
IPSMOYTOJIBHUK, KBaJpaT, TPEYTOJIbHUK, O PAaBEHCTBE QUTYP.

N3obpaxxenune ¢uryp, B TOM uucie Ha kierdatod Oymare. Iloctpoenme koHpurypamuii us
yacTeld MNpsMOIl, OKPY)KHOCTHM Ha HEIMHOBAHHOM M KjeTyaToil Oymare. Mcrosib30BaHHE CBOWCTB
CTOPOH M YIJIOB IIPSIMOYTOJIbHUKA, KBAJPATA.

[Inomanp NpsMOyrojibHUKa U MHOTOYI'OJIbHUKOB, COCTABJIEHHBIX W3 IPSIMOYTOJbHUKOB, B TOM
ymciie Guryp, n300pak€HHBIX Ha KiieTyaTol Oymare. EnMHUIIBI U3MEpeHus TUIOoIIaIu.

Harnsgaele npeacTraBiieHns 0 IPOCTPAHCTBEHHBIX (PUrypax: MPsIMOYTOJIbHBIN Mapalljiesenumnes,
KyO, MHOrorpaHHukH. M3o00pakeHne mNpOCTEWIIMX MHOTOTpaHHUKOB. Pa3BépTkm kyba wu
napayuienenunena. CosznaHue Mojesneid MHOTOTPaHHUKOB (M3 OyMmar, MpPOBOJIOKH, IUIACTWIIMHA U
JIPYTUX MaTepuasoB).

OO6bEM PSIMOYTOJIBHOTO Napajuienenunea, kyoa. Enununel namepenus oobéma.

6 KJIACC

HarypanbHble ynciia

Apudmernueckue JelcTBUS € MHOTO3HAUHBIMU  HATypajbHBIMH 4HCIaMH. YHCIOBbIE
BBIPQKEHUS, MOPSAOK JAEHCTBHM, HCIoNb30BaHHEe CKOOOK. Mcmosnb3oBaHue TIpH BBIYUCIECHHUIX
[IEPEMECTUTENIBHOIO U COYETATENIbHOIO CBOMCTB CJIOKEHHS M YMHOXEHUsS, PaCIpeIeIUTEIbHOrO
cBoiicTBa yMHOKeHUsA. OKpYIJIEHUE HATYpaJIbHBIX YHUCEN.

Jlenutenu W KpaTHbIE YMcia, HAMOOJBIIMI OOIMIA JenuTeNnbh M HauMEHblee o0lee KpaTHOE.

I[CJ'II/IMOCTB CYMMBI U ITPOU3BCACHUA. I[CJ'ICHI/IC C OCTaTKOM.
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Apoodu
OOblkHOBEHHasi JpoOb, OCHOBHOE CBOICTBO JpoOH, cokpamieHue apobeit. CpaBHeHUE U

ynopsiiounBanue aApooeil. Pemenue 3aqau Ha HAXOXKAEHUE YacTU OT LEJIOT0 U LIEJIOr0 M0 €ro YacTH.
JpoGHoe unciio Kak pe3ynbTar aenenus. [IpencraBineHue AecaTUUHON ApoOU B BUJE OOBIKHOBEHHOM
IpoOu M BO3MOYKHOCTb IPEACTaBICHUS OOBIKHOBEHHOH IpoOM B BUAE AECATUYHOM. JlecATHUHbIE
IpoOu W MeTpuyeckas cuctemMa Mep. ApupMeTnyeckue IeHCTBHS M YHUCIOBBIE BBIPAKEHUS C
OOBIKHOBEHHBIMH U JICCATUYHBIMU APOOSMHU.

OtHomenue. Jlenenue B JanHHOM oTHomeHUH. MacmTal, nponopuus. [IpuMenenne npornopiuii
IIpU PELICHUH 3a/1a4.

IlonsaTre npoueHTa. BbluMCiIeHHE NPOLIEHTa OT BEJIWYMHBI M BEIWYUHBI IO €€ IIPOLIECHTY.
BhlpakeHne NpPOLIEHTOB NECATUYHBIMH JpoOsimu. Pemienue 3amad Ha mHpoueHTH. Bripaxenue

OTHOIICHMA BCJIMYHH B ITPOLICHTAX.

IHonoxuTEILHBIE M OTPULATEIbHBIC YHCJIA

IlonoxurenpHple U OTpHULATENbHBIE Yncaa. Llensle dmcnma. Monyns 4ymcia, reoMeTpudecKas
UHTEpIpeTanyss MoAynst uucna. M3o0paxeHue dyucen Ha KOOpAMHATHOW mpsiMod. YucioBsle
npomexxyTkn. CpaBHeHHMe uucenl. Apu(MeTHYecKHe JCHCTBHS C  TOJOXKHUTEIbHBIMH U
OTPULIATEIIbHBIMU YK CIIAMH.

[IpssmMoyronbHas cucTeMa KOOPAMHAT Ha INIOCKOCTH. KoopauHaTel TOYKM Ha IIIIOCKOCTH,

a6cuncca " opJuHarTta. HOCTpOCHI/Ie TOYCK U (1)I/Il“yp Ha KOOp,Z[HHaTHOﬁ IIJIOCKOCTH.

BykBeHHbIe BbIpakeHHA

[Ipumenenne OykB A 3amyucH MaTEeMaTHMUECKUX BbIpaXeHMH U mpenjoxeHuil. CpoiicTBa
apudmernyeckux JAeWcTBUN. bByKBEHHBIE BBIPAKEHUS U UUCIOBBIE IIOJICTAHOBKU. bByKBEeHHBIE
paBEHCTBa, HAXOKJIEHUE HEU3BECTHOIO0 KOMIIOHEHTa. DopMmysbl, (GOpMyNbl NEepUMETpa U IJIOLAAH
MPSIMOYTOJIbHUKA, KBaJIpaTa, 00bEMa mapajjienenunesaa u Kyoa.

Pemenne TekcToBBIX 32124

Pemenue TekcTOBBIX 3aa4 apupMeTHUIEeCKUM criocodoM. Perenne nornueckux 3anad. Pemenue
3aJa4 1epedbopoM BCEX BO3ZMOKHBIX BAPUAHTOB.

Pemenue 3amau, colep’kamux 3aBUCHUMOCTH, CBSI3BIBAIOLIMX BEJIMYMHBI: CKOPOCTh, BpeEMs,
paccrosiHue, 11eHa, KOJIUYECTBO, CTOUMOCTb, TPOU3BOIUTEIBHOCTD, BpeMs, 00bEM paboThl. EnnHuIbI
U3MEpPEHUsSI: MAacChl, CTOMMOCTH, pPAaCCTOSHUS, BpPEMEHH, CKOpOCTH. CBs3pb MEXAYy €IUHHUIAMH
U3MEPEHUS KaXI0M BEIUUNHBI.

Pemenne 3agad, cCBA3aHHBIX C OTHOIIEHUEM, IIPONOPLUOHAIBHOCTHIO BEIMUYUH, IPOLEHTAMY;
peleHre OCHOBHBIX 33]au Ha JpoOu U MPOLEHTHI.

OneHka M TpHUKUAKA, OKpyrjeHue pesyiabTara. CocraBieHHe OYKBEHHBIX BBIPQKEHUH 110
YCIIOBUIO 33J1a4H.

[IpencraBneHue NaHHBIX C MOMOIBIO Tabiui U Auarpamm. Ctoabyarbie AMarpaMMbl: YTEHUE U

IIOCTpOeHHE. YTeHHE KPYrOBBIX AHarpaMM.
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Harasinnast reomerpust

Harnsiuele npencraBieHust o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK, Jyd, Yroi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEX YT OJIbHUK, TPEYTOJIbHUK, OKPYKHOCTD, KPYT.

B3aumHOe pacnonoxkeHue JABYX IpAMBIX HAa IUIOCKOCTH, IapajUICJIbHBIE  IPSMBIE,
NEPIEHIUKYIIApHBIC NIpsiMble. VI3MepeHne pacCTOSHUN: MEXAY ABYMs TOYKaMHU, OT TOYKHU O MPSMOI,
JUIMHA MapLIpyTa Ha KBaJAPaTHOU CETKE.

W3mepeHre M IOCTPOEHUE YIVIOB C IIOMOINBID TPAHCIOPTUPA. BHIBI TpeyroiabHUKOB:
OCTPOYTOJIbHBIM,  IPSIMOYTOJIbHBIM,  TYNOYTOJbHBIA,  PAaBHOOEAPEHHBI,  PABHOCTOPOHHMM.
YeTpIpEXYroJIbHUK, IIPUMEPBI YETHIPEX YT OJIbHUKOB. [IpAMOyTronpHUK, KBagpar: UCIIOJIb30BaHUE
reoMeTpruuecKkux (Uryp Ha HEJIMHOBAHHOM Oymare ¢ UCHOJb30BAHUEM IUPKYIS, JTHHEHKH,
yroJibHUKA, Tpancnoptupa. [loctpoenus Ha kierdaroii Gymare.

[lepumerp mHOTOyrosbHUKA. [loHsATHE MIOmAMU (QUTYPHI, €AMHUIBI WU3MEPEHUS ILIOMIA[IH.
[Mpubmmxénnoe n3Mepenue Iwomaad GUryp, B TOM 4Hclie Ha KBagpaTHOW cerke. IlpubmmkénHOe
WU3MEPEHUE JUIMHBI OKPY>KHOCTH, IIJIOIIAIU Kpyra.

CumMmMeTpus: LIEeHTpallbHasA, OCEBAsl U 3€pKajibHAsi CAMMETPUU.

[TocTpoeHne cCUMMETPUYHBIX QUTYP.

Harnsaneie npeacraBieHuss O MPOCTPAHCTBEHHBIX (PUTypax: Mapajuieienumesa, Kyo, Impu3Ma,
nupamMuia, KOHyC, MUIMHIAP, map u cdepa. M3o0paxenue mpocTpaHCTBEHHBIX ¢uryp. [Ipumepst
pa3BEPTOK MHOIOI'PaHHUKOB, WIIMHAPA U KoHyca. Co3/laHue Mozelell MpoCcTpaHCTBEHHbIX (Guryp (13
Oymaru, NpOBOJIOKH, MJIACTUIIMHA U JPYTUX MAaTEpUAIIOB).

[Tonstne 06BEMa, eauHUIBI U3MepeHus: 00béMa. OOBEM MPAMOYTOJBHOIO Napajelenunena,
KyoOa.

INPEJIMETHBIE PE3YJIBTATHBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHHUS MPOTrpamMMbl Y4eOHOro Kypca K KOHIy oOydeHus B 5

KJacce.

Yuciia ¥ BLIYUCICHUSA

[TorrMaTh W TPaBWIBHO YHOTPEOJSATH TEPMHUHBI, CBSI3aHHBIC C HATYPAJIbHBIMHA YHCIAMH,
OOBIKHOBEHHBIMH U JICCATUIHBIMU JIPOOSMHU.

CpaBHUBaTh W YHNOPSAOYMBATH HATypalbHBIE 4HCIA, CPABHUBATh B TMPOCTEHUIIUX CIydasx
OOBIKHOBEHHBIE APOOU, AeCATUIHBIE APOOH.

COOTHOCUTH TOYKY Ha KOOPAMHATHOHN (YMCIOBOI) MPSMOI C COOTBETCTBYIOIIMM €i YHCIOM U
n300paxaTh HaTypaIbHBIC YHCIIA TOYKAMHU Ha KOOPIUHATHON (YMCIOBOI) MPSMOIA.

Boimonusate apudmMernyeckue ASUCTBHS C HATypaIbHBIMH YHUCIAMH, C OOBIKHOBEHHBIMHU
JIpOOSIMU B MPOCTEUIITUX CITyJasiX.

BrInonHATE TPOBEPKY, MPUKUIKY PE3YNIbTAaTa BEIYUCICHUN.

OKpyrsTh HaTypaIbHbIC YHCIA.
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Pemenue TeKCTOBBIX 3a1a4

Pemate TekcToBBIE 3amaud apuOMETHUYECKHM CIIOCOOOM W C IOMOIINBK) OpPraHW30BAHHOTO
KOHEUYHOTO Tiepebopa BCeX BO3MOKHBIX BAPUAHTOB.

Pemate 3amaum, cojaeprkaniue 3aBUCHMOCTH, CBSI3BIBAIOIIME BEIIMYMHBI: CKOPOCTh, BpEMs,
paccTosiHue, IIeHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonbs30BaTh KpaTKue 3alKuCH, CXEMBbI, TAOIUIbI, 0003HAYCHHS TIPHU PEIICHUH 3a]1a4.

[Tonp30BaTbCsl OCHOBHBIMHM EIWHHUIIAMH W3MEPEHHs: IIEHBI, MAacChl, PACCTOSHHUS, BPEMCHH,
CKOPOCTH, BBIpa)KaTh OJTHU €AMHUIILI BEJIMUYNHBI Uepe3 IPYyTrHe.

W3Bnekarp, aHaauM3MpOBaTh, OICHWBATh HWHQOpMaIWIO, MPEACTaBICHHYIO B Tabiuie, Ha
CTOJIOYATOW JMarpamMme, MHTEPIPETUPOBATH NMPEACTABICHHBIC JAaHHbBIC, HUCIIOJIB30BATh JAHHBIE TPH

PCUICHUHU 3a/1aY.

Harasignasi reomerpust
[lonb30BaTbcsl TeOMETPUYECKMMH MOHATHUAMHU: TOYKa, MpsAMas, OTPE30K, JIyd, Yrodi,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.
[IpuBoauTh mpUMEpHl OOBEKTOB OKPYXKAIOIIETO MHpA, HUMEIIUX (OPMY H3YUYEHHBIX
reOMETPHUECKUX (HUTyp.
Hcnonb30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C YIIIAMU: BEpIIMHA  CTOpOHA,
C MHOTOYrOJIbHUKaMH: yroJl, BEpIINHA, CTOpPOHA, JUAaroHallb, C OKPYXKHOCTbIO: paaUycC, TUAMETP,
LEHTP.
N300paxaTs u3yyeHHbIE reoMeTpuyeckue (Urypsl Ha HEITMHOBAaHHOM M KieTyaTod Oymare c
MTOMOMUIBIO IUPKYJIS U JTUHEHKH.
HaxoauTh 1auHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C TIOMOIIIbIO JIMHEHKH, CTPOUTH OTPE3KU
3aJJaHHOW JUIMHBI; CTPOUTH OKPYKHOCTh 33JJaHHOTO paauyca.
Hcnonp30BaTh CBOICTBA CTOPOH U YIVIOB NPSIMOYTOJIbHMKA, KBaapaTa AJs UX IOCTPOEHMS,
BBIUHCIICHUS IUIOIAN U IEPUMETPA.
BbruncnsaTe mepuMerp M IIIOLIAAb KBajpara, MNPSMOYrOJbHUKA, (UIYp, COCTABIEHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM yHuciie (GUryp, n300pakEHHBIX Ha KJIeT4yaTol Oymare.
[lonb30BaTbcsi OCHOBHBIMHM METPUYECKMMH €IMHULAMU HM3MEPEHMs] JUIMHBI, IJIOLIAAH;
BBIpaXKaTh OJJHU €IMHUIIbI BEJTMUYUHBI Uepe3 IpyTrue.
Pacnio3znaBate napasuienenumnesn, KyO, UCIOIB30BaTh TEPMUHOJIOTHIO: BEPIINHA, peOpO TpaHb,
U3MEpEeHUs, HAXOIUTh U3MEPEHHUS Napajuiesenunena, Kyoa.
Boruncnsate 00béM kyOa, mNapajuienenunena MO 3aJaHHBIM HM3MEPEHUsIM, I0JIb30BaThCs
eAMHUIIAMHU U3MEPEeHHs 00BhEMa.
Pemarp HecinokHble 3a7ayd Ha H3MEpPEHUE T'€OMETPUUECKUX BEIUYMH B MPAKTUYECKUX

CUTyalluAgX.
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[IpenmeTHble pe3ynbTaTbl OCBOCHMS IMPOrpaMMbl Y4eOHOTO Kypca K KOHIYy oOy4deHHs B 6

KJ1acce.

Yncsa v BbIYUCIEHUSA

3HaTh ¥ MOHUMATh TEPMUHBI, CBSI3aHHBIC C PA3IMYHBIMU BUAAMH YHCEI U CIIOCO0aMU MX 3aITHCH,
MEPEXOIUTH (€CITU 3TO BO3MOKHO) OT OAHON (hOPMBI 3aIMCH YUCIIa K APYTOi.

CpaBHUBATH U YIOPSIIOYUBATH IIEIBIC YUCIIA, OOBIKHOBEHHBIC U ACCITHUYHBIC JPOOH, CPAaBHUBATH
YHUCJIa OJHOTO U Pa3HbIX 3HAKOB.

BoimonusaTe, coderas ycTHble W NHUCbMEHHBbIE NPUEMBI, apudmeTHyecKue MAeHUCTBUSA C
HATypPaJIbHBIMU U LIEJBIMU YHCIIAMHU, OOBIKHOBEHHBIMH U JECATHUHBIMU JPOOSIMH, MOJIOKUTEILHBIMU
1 OTPULIATEIILHBIMU YUCIIAMH.

BbluucnsaTe 3Hau€HHS YUCIOBBIX BBIPAXXKEHHH, BBINOJHATh NPUKUIAKY U OLEHKY pe3yJbTara
BBIUMCJICHHUM, BBIIOJHATh MpeoOpa3oBaHUsl YHMCIOBBIX BBIPAXEHHH HAa OCHOBE CBOMCTB
apuMeTHIecKuX NEeHCTBUH.

COOTHOCHUTH TOYKY Ha KOOPJIWHATHOW MPSIMOM C COOTBETCTBYIOIIMM €H YHCIIOM H H300paKaTh
YHUCJIa TOYKaMU Ha KOOPJAMHATHOW MPSMOM, HAXOAUTH MOJYJIb YKCJIa.

COOTHOCHUTH TOYKHU B MPSAMOYTOJIBHOM CUCTEME KOOPAUHAT C KOOPJAUHATAMHU STOU TOUKHU.

OprrJ'IHTB OCJabIC YHCJla U JCCATHYHBIC I[pO6I/I, HaxoaAuTb HpI/I6J'II/I)K€HI/I$I YHUCCII.

YucJioBble 1 OYKBeHHbIE BbIPAKEHH

[ToHnMaTh U ynoTpedasATh TEPMUHBI, CBA3aHHBIE C 3alIUChIO CTEIEHU YHUCIIa, HAXOAUTh KBaJpaT
U Ky0 4uclia, BBIYUCISTh 3HAYCHUS] YHCITIOBBIX BBIPAXKEHUH, COAEPIKAILIUX CTEIICHH.

Ilosnb30BaTbed NpU3HAKAMM JI€IMMOCTH, DPACKIAIbIBATh HATypalbHBIE 4YHCIIA Ha IPOCTHIE
MHOKUTEIH.

[Tonb30BaTbes MacmITaboM, COCTABIISATh TPOMOPLIUU U OTHOLLIEHUS.

Hcnonb3oBath OyKBBI ISl 00O3HAYEHUS YHUCENl MPU 3alUCH MaTEMaTHYECKUX BBIPAXKEHUH,
COCTaBJIATh OYKBEHHbIE BBIPAXKEHHMSI M (OPMYJIbl, HAaXOIUTh 3HAYEHUS OYKBEHHBIX BBIPAKEHUH,
OCYILECTBIISAS HEOOXOIUMBIE ITOACTAaHOBKH U IIPe0Opa30BaHMUsL.

Haxoauth HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pelenue TekcTOBBIX 33124

Pemath MHOTOIIAaroBBIe TEKCTOBBIC 33]a41 aPHU(PMETHUECKUM CITIOCOOOM.

PeI_HaTB 3aJa4yl, CBsI3aHHBIC C OTHOIICHUEM, HpOHOpHI/IOHaHBHOCTBIO BCJIMYUH, HpOHeHTaMI/I,
pelaTh TpU OCHOBHBIE 33/1a4M HAa JPOOU U MPOLIEHTHI.

Pemate 3amaum, copepikaiue 3aBHCHMOCTH, CBS3BIBAIONINE BEIHMYHUHBI: CKOPOCTh, BpEMS,
paccTostHue, II€Ha, KOJUYECTBO, CTOMMOCTBH, MPOU3BOJIUTEIHHOCTh, BpeMs, 00BEMa paboOTHI,
I/ICHOJ’IBSYSI apI/I(i)MeTI/IIIeCKI/Ie }IeﬁCTBHH, OH€HKy, HpI/IKI/I}IKy, II0JIB30BAThCA €AMHULIAMN I/ISMepeHI/ISI
COOTBeTCTBy}OHH/IX BCIIMYUH.

CocTaBnsTh 6YKBCHHLIC BBIPAXKCHUS 11O YCJIIOBUIO 3ala4U.
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N3Bnekare wHpOpMAIMIO, MPEACTABICHHYI0 B TaOnHIaXx, Ha JUHEHHOM, CTOIOYATOW WIH
KPYrOBOW JMarpammax, MHTEPIPETUPOBATh IMPEICTABICHHBIC JaHHBIC, HCIIOJIb30BaTh JAaHHBIC TPHU
pelIeHUH! 3aja4.

[IpeacraBmsTe HHGOPMAITUIO C TTIOMOIIBIO TAOJHUII, IMHEHHONW U CTOJIOYATOM THarpamm.

Harasinnasi reomerpust

[IpuBoauTH, mNpUMEpPHl OOBEKTOB OKPYXKAIOMIETO MHpa, HMEIONMX (GopMy H3yUYEHHBIX
T€OMETPUUYECKHX IIOCKUX M MPOCTPAHCTBEHHBIX (DUTYp, TPUMEPHI PAaBHBIX K CHMMETPUYHBIX (pHUTYD.

N300pakath ¢ MOMOIIBIO MUPKYJIS, JIMHEWKH, TPAHCIIOPTUPA HA HEIIMHOBAHHOW W KJIETYATOM
Oymare n3y4eHHBIC TNIOCKHE Te€OMETPUYECKHE GUTYPBI U KOHPUTYpAITUH, CHMMETPUYHBIC (DUTYPHI.

[Tonp30BaThCs TEOMETPUUECKUMH TIOHITHAMHU: PABEHCTBO (UTYP, CHMMETpPHS, HCIOJIb30BaTh
TEPMHHOJIOTHIO, CBA3AHHYIO C CHMMETPUEH: OCh CHMMETPHUH, UEHTP CUMMETPHHU.

Haxonuth BenWYMHBI YTIIOB U3MEPEHUEM C MOMOIIBIO TPAHCHOPTHUPA, CTPOUTH YIJIbl 3aJaHHOU
BEJIMYMHBI, [T0JIB30BAaThCS MPH PEIICHUH 33]1a4 T'PAJyCHOM MEpPOM YIJIOB, pAacliO3HAaBaTh HA YEPTEx)Kax
OCTPBIH, IPSIMOU, Pa3BEPHYTHIM U TYIIOU YIJIBI.

Bpruncisate  JMHY  JIOMAaHOW, MEPUMETP MHOIOYIOJIbHMKA, MOJIb30BAaThCS ECAUHULIAMHU
W3MEPEHHUS IJTMHBI, BBIPAXKaTh OJIHUA €UHUIIBI U3MEPEHUS JUTMHBI Yepe3 APyTUE.

Haxonutb, ucnonb3ys 4epTExKHbIE MHCTPYMEHTBI, PACCTOSHUS: MEXIY IBYMS TOYKAaMH, OT
TOYKH J0 MPSIMOH, IJIMHY MYTH HA KBaJPAaTHOM CETKE.

Bbruucnate minomanas GUryp, COCTaBJICHHBIX U3 MPSMOYTOJIHHUKOB, MCIOJIb30BaTh pazOueHue
Ha TPAMOYrOJbHUKHU, HA paBHbIE (QUTYpbI, JOCTpAaUBAaHUE O NPSIMOYrOJIbHUKA, MOJIb30BATHCS
OCHOBHBIMM €AMHULIAMU U3MEPEHUS IUIONIA/IN, BbIpAXKaTh OJAHU €IUHULIBI U3MEPEHHUS TUIOLIAIN YEPE3
JIpyTHe.

Pacnio3naBath Ha MOIENSX W HW300PAKEHUSIX NUPAMHUAY, KOHYC, IUJIUHIpP, HCIOJIb30BaTh
TEPMHUHOJIOTHIO: BEpIIINHA, peOpo, TpaHb, OCHOBAHUE, Pa3BEPTKA.

N3o00pakats Ha KJIeT4aTol Oymare mpsiMOYTroJIbHBIN Mapajuieenumnes.

Beruucnsate 00bEM  MPSMOYTONBHOTO TMapajuiefienurena, Ky0a, IMOJIb30BaTbCsl OCHOBHBIMH
eIMHUIIAMU U3MEPEHUST 00BEMA;

Pemate HecnmokHBIE 3aJa4yM HAa HAXOXKJACHUE T€OMETPUYECKMX BEJIMYMH B MNPAKTHUYECKHUX

CUTyalluiIX.
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5 KJIIACC
K 0 OCHOBHBIE BUJIbI JIEATENLHOCTH 00YYaIOIHMXCS
HaumenoBanue pasnena (tempr) | [NOTUICCTBO CHOBHOC
Kypca 4acoB COJIepIKaHUE
43

Harypanbnsle uncina. JleiicTBus

C HATypaJIbHbIMHU YUCJIaMHU

Jlecsatuunas cucrema
cuncieHus. Pan
HaTypaJIbHBIX YUCEIL
Harypanbnblii psia.
Yuco 0.

Harypanbnsle uncia Ha
KOOPAMHATHOW IIPSIMOIA.
CpaBHeHue, OKpYIJIEeHHE
HaTypaJIbHBIX YHUCEIL.
Apudmernueckue
JENUCTBHS C
HaTypaJbHBIMU YHCIaMH.
CaoiicTBa HyJIs IpU
CII0)KEHUM U YMHOXKEHUH,
CBOMCTBA €UHUIIBI ITPH

YMHOKCHUHU.

Yurarh, 3aIUCHIBATH, CPABHMBATDH HATYpaJbHbIC YKCIIA; MPeAJaratb U
00cyxaaThb cnocoodbl ynopsanourBanus yucen. M3odpaxars
KOOPAMHATHYIO NPAMYIO, 0TMe4aTh YMCIIa TOYKAMH Ha KOOPAUHATHON
IPSIMOM, HAXOAMTh KOOPAUHATHI TOUKH.
HccnenoBarh cBOMCTBA HaTypalbHOIO psifa, uucen 0 u 1 mpu cinoxkeHuun
Y YMHO>KEHHUHU.
Hcnonb3oBaTh NPpaBUJIO OKPYTJICHNS HATYPAIbHBIX Yncell. BpINOIHATH
apudmeTnyeckme JeiCTBUSA C HATYPATbHBIMH YUCIIaMU, BBIYUCIATH
3HAUEHUS YHUCIIOBBIX BBIPAKEHUH CO CKOOKaMU U 0€3 CKOOOK.
3anucpiBaTh [POU3BEACHHE B BHJE CTENEHH, YUTATh CTEMEHH,
HCIN0JIb30BATh TEPMUHOJIOTHIO (OCHOBaHHE, IOKa3areib), BBIYUCIATH
3HAYEHUS CTCIICHEH.
BBINOTHATH NPUKUIKY M OLEHKY 3HAYEHUH YHCIIOBBIX BBIPAXKEHUH,
NnpexIaratb ¥ IPMMEHATHh NPUEMBbI IPOBEPKH BbIUNCIICHUN.
Hcnonb3oBaTh NPpH BHIYHCICHUSIX IEPEMECTUTEIIBHOE U COUETATEIBHOE
CBOMCTBA CJI0KEHUS M YMHOKEHUS, PacCIpeleIUTEIbHOE CBONCTBO

YMHOXEHUS; (OpMYJIMPOBATH
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IIepemecturensHoOE U
COYETaTENBHOE
CBOICTBA CJI0KEHUS U
YMHOKEHHS,
pacrnpeenuTebHOe
CBOWMCTBO YMHOXKEHHUS.
Jlenurenu u KpaTHbIE
4yHuCoa, pa3ioKeHUue
YHCia Ha MHOKHUTEIH.
JleneHnue

¢ ocratkoMm. [IpocTsie n
COCTaBHbBIE YHCIIA.
[Ipu3naku nenumoctu
Ha 2,5, 10, 3,9.
CreneHsb ¢
HaTypaJbHBIM
IOKa3aTesieM.
UucnoBble BEIPAKEHHUS;
MOPSAIOK IEUCTBUM.
Penienue TekCTOBBIX
3aJ1a4 Ha BCE

apupMeTHIECKHe

U MPUMEHSTH MPaBUJIA TPEOOPA30BAHUS YUCIIOBBIX BBIPAKCHHI Ha
OCHOBE CBOMCTB aprMeTHIeCKuX jaeiicTBuii. McciienoBaTh YUCIOBEIC
3aKOHOMEPHOCTH, BbI/IBUTATh U 000CHOBBIBATH THIIOTE3bI,
dopmyaupoBaTh 00001IeHUS U BBIBOJBI 110 pe3yJibTaTaM
IIPOBEAEHHOTO HcciieoBaHus. DOPMYJIMPOBATH ONpee/IeHUs
JICIIUTEIIS U KPATHOTO, HA3BIBATD JCIIUTEIN U KPaTHbIE YUCIIA;
Pacnmo3HaBaTh [IPOCTHIE U COCTABHBIE YUCa; (POPMYJIMPOBATH U
NMPUMEHATH NPU3HAKM JICTUMOCTU Ha 2, 3, 5,9, 10; npuMeHATH
AJITOPUTM PA3JIOKEHUS YHCIIa HA TPOCTHIE MHOXKUTENIN; HAXOAUTh
OCTaTKH OT JICTICHUS U HEMOJIHOE YaCTHOE.

Pacno3naBaTh UCTUHHBIC U JIOKHBIE BHICKA3BIBAHUS O

HATypaJbHBIX YUCIIaX, MPUBOAUTH NPUMePbI U KOHTPIPUMEPHI,
CTPOUTH BHICKA3bIBAHUA U OTPUIIAHUS BHICKA3bIBAHUH O

CBOMCTBAxX HATypaJIbHBIX YUCE.

KoncTpyupoBarh MaTeMaTH4eCKHeE MPEIJI0KEHUS C

MTOMOILBIO CBSA30K «U», AN, «ECHH..., TO...».

Pemath TeKCTOBBIE 331aUu apU(PMETUUECKUM CIIOCOOOM,
HCIO0JIb30BATH 3AaBUCUMOCTH MEX/y BEIMYMHAMHU (CKOPOCTh, BpEMs,
pPacCcTOSIHUE; 1IEHa, KOJIMYECTBO, CTOUMOCTD U JIp.): AHAJINU3UPOBATH U
OCMBICJMBATh TEKCT 337a4, nepedopmMynpoBaTh yCIOBHE,
U3BJIEeKATH HEOOXOIUMBIC JaHHbBIE, YCTAHABJIMBATH 3aBUCUMOCTH
MEXy BEIMYNHAMH, CTPOUTH JIOTHYECKYIO IIETTOYKY PACCYKICHUM.

MO}Ieﬂl/lpOBaTb XO04 p€HICHUS 3ada4 C ITIOMOIIIBIO PUCYHKA,
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JIEMCTBUSA, HA ABM)KCHHE

H ITOKYIIKH

CXEMBI, TAOIUIIBL.

IIpuBoaNTH, pa30MpaTh, OLEHUBATH PA3IMYHBIC PCIICHUS, 3AITUCH

pCIIeHUI TEKCTOBBIX 3a/1a4.
KpuTHYeCcKH OLEHWBATH IIOJYYCHHBIH pE3yJbTaT, OCYIIeCTBISATH
CaMOKOHTpPOJIb, TPOBEPSIi OTBET HAa COOTBETCTBHE YCJIOBHIO, HAXOAMTH
OIIIOKH.

Pemarhb 3a71a4u ¢ IOMOIIBIO epedopa Bcex BO3MOKHBIX BAPHAHTOB.

3HAKOMMTBCS € HCTOPHEl pa3BUTHS apU(PMETUKU

Harnsgnas reomerpust. Jluauun

Ha IIJIOCKOCTHU

12

Touka, npsmasi,
OTPE30K, JIy4.
Jlomanas.

N3mepenne mmHbI
OTpe3Ka,

METPUYECKUE
€IMHULIBI

W3MEPEHUS ITTUHBIL.
OKpyXHOCTb U KPYT.
[TpakTnueckas pabora
«ITocTtpoenue y3opa u3
OKPY’KHOCTEN». YTOIL
IIpsiMoit, ocTpBIii, TyHOM
U Pa3BEPHYTHIN YIIIBI.

W3mepenue yrios.

Pacno3naBaTtp Ha yepTexax, pUCyHKaX, OMUCHIBATD,

HCIIOJIb3Ysl TEPMUHOJIOTHIO, U M300PakKaTh C TOMOIIBIO YEPTEKHBIX
MHCTPYMEHTOB: TOUKY, NPSIMYI0, OTPE30K, J1yY, YroJl, JOMAaHYIO,
OKPYXHOCTb.

Pacno3HaBaTh, NPUBOAUTH NPUMEPbI 00BEKTOB PEATBHOTO MUPA,
UMEIoIX (HOpMy U3YUEHHBIX QUTYDP, OLEHUBATH MX JTHHEWHbBIE pa3MEphI.
Hcnoab30BaTh TMHENKY U TPAHCIIOPTUP KAK MHCTPYMEHTHI J1JIs1
MOCTPOCHHUS U U3MEPEHUS: H3MEPSATH JUIMHY OTpe3Ka, BEJIUUNHY YIJa;
CTPOUTH OTPE30K 3aJIaHHON JIUHBI, YTOJI, 33ITaHHON BEJTUYUHBI;
OTKJIAIBIBATH LIUPKYJIEM paBHbIE OTPE3KH, CTPOUTH OKPYKHOCTh
3ajaHHOro paauyca. U3o6paxkarsb KOH(MUTYpallU¥ F€OMETPUUECKUX
(buryp u3 oTpe3KoB, OKPY>KHOCTEH, UX YacTel Ha HETMHOBAHHON 1
KJIeT4aToi Oymare; nmpeajaraTb, ONMCbIBATh U 00CY:KIAaTh CIIOCOOBI,
AJITOPUTMBI IOCTPOCHHUSL.

PacnozHaBaTh M n300paskaTh HAa HEIMHOBAaHHON U
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[IpakTnueckas
pabora
«ITocTpoenue

YIJIOB»

KJIeT4aTo Oymare npsMou, OCTPBIH, TYIOH, pa3BEPHYTHIN YIIIbI;
CPaBHHMBAThb YTJIBL

BbI4ucASITH JJIMHBI OTPE3KOB, JIOMAHBIX.

ITonnMaTh ¥ MCNOJIB30BAThH NIPH PelIeHUH 32124 3aBUCHMOCTH MEXKIY
€IMHHULIAMU METPUYECKON CUCTEMBI MEP; 3HAKOMMTBCSI C
HEMETPUYECKUMU CUCTEMAaMU MED; BbIPAMKATh JJIMHY B Pa3IMUHbIX
enuHuIax m3mepenns. MceenoBars GUrypsl 1 KOHGUTypaIyH,

UCIIOJB3YS IU(PPOBLIE PECYPCHI

OOBIKHOBEHHBIE IPOOH

48

HpoOs. [IpaBuibHbIC U
HEeNpaBWIbHbIE TPOOH.
OcHOBHOE CBOMCTBO
npodu. CpaBHeHHE
npobeii. CrnokeHue u
BbIUYUTAHNE
OOBIKHOBEHHBIX JpoOei.
CwMernianHas 1po0b.
YMHOXEHUE U JeIICHHE
OOBIKHOBEHHBIX JIpO0eii;
B3alMHOOOpaTHbBIE
npobu. Pemenue
TEKCTOBBIX 3aj1ad,
CoJIepXKaIIux IpooHu.

OCHOBHBIE

MopenupoBarthb B rpadpuieckoit, mpeaMeTHON (opMe, C TOMOIIBIO
KOMIIbIOTEpA MOHSATHUS U CBOMCTBA, CBSI3aHHbIE C OOBIKHOBEHHOI JIpOObIO.
YuTaTh M 3aIMCHIBATH, CPABHUBATH OOBIKHOBEHHBIE IPOOH,
Nnpeaaratb, 000CHOBBIBATH M 00CYKAATh CIIOCOOBI

YIOPSIOYUBAHUS JpOOEH.

N300pakaTh 0OBIKHOBEHHBIE APOOU TOUKaMU Ha KOOPAMHATHON MPSAMOI;
HCNOJIb30BATh KOOPIUHATHYIO IPSAMYIO JUIsl CPABHEHUS APOOEH.
®opmMyIMpPOBaTh, 3ANIMCHIBATH € MIOMOILIBI0 0YKB OCHOBHOE CBOMCTBO
OOBIKHOBEHHOM JIpOoOU; MCIOJIL30BATH OCHOBHOE CBOMCTBO JAPOOH JIJIst
COKpalleHus Apo0elt 1 MpuBeAeHHs IpoOH K HOBOMY 3HAMEHATENIO.
IIpencraBasATh cMelIaHHYIO IpOOh B BUE HEMIPABUILHON U BBIIENATD
LETYIO YacTh YKCIIa U3 HENMPAaBUIBLHOM Ipo0u.

BoinoansaTs apudmernyeckne aeicTBUsI ¢ OOBIKHOBEHHBIMU APOOSIMU;

NPUMEHATH CBOHCTBA
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3a/1a4u Ha ApOOH.
[Tpumenenue OykB JIst
3aIlMCU MaTEMaTHYECKUX
BBIPAKECHUU U

MPEIJI0KEHU I

apu(METHYECKUX ACUCTBUH I pallMOHATN3AUN BEIYHCICHUN.
BbINoHATL NPUKUAKY U OLIEHKY pe3yibTaTa BEIYUCICHUN; PeAJIararb
U IPUMEHATH NPUEMBI IPOoBepKH BbunciieHui. IlpoBoauTs
HCCJIeJOBAHMSA CBOWCTB ApO0OEH, ONMpasich Ha YUCIIOBbIE SKCIIEPUMEHTHI
(B TOM 4ucI€ ¢ TOMOUIBIO KOMIIBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O APOOSIX,
NPUBOJUTH NPUMEPbI U KOHTPIIPUMEDPHI, CTPOUTH BbICKA3BIBAHUA U
OTpHULIAHUS BBICKA3bIBAHUM.

PemaTth TekcTOBBIE 3a7jauu, cozieprKallye IpOOHbIC TaHHbIE, U 33/1a4M Ha
HaXO0XIECHNE YaCTHU LEJIOT0 U LIEJIOr0 110 €r0 YaCTH; BBHIABJIATD HX
CXO0/CTBA U pPa3JH4u1.

MoaeanpoBaTh X0 PEIICHUS 3aa41 C IIOMOIIBI PUCYHKA, CXEMBI,
TaOJINLIBL.

IIpuBoanTh, pa3éuparb, OLEHUBATH PA3IMYHbIEC PELLICHUS, 3aITUCH
pELIeHUI TEKCTOBBIX 3a/1a4.

Kpurnyecku oneHMBaTh IIOJIYYEHHBIA PE3YIIbTAT, OCYIIECTBIIATh
CaMOKOHTPOJIb, ITPOBEPsIsl OTBET HA COOTBETCTBUE YCIIOBHIO, HAXOAHUTh
OILINOKH.

3HAKOMHUTBCS C HCTOPUEH pa3BUTHS apU(PMETHKI

Harnsgnas r COMCTpHH.

MHoOroyronsHuku

10

MHOTOyroNnbHUKH.
YeTsIpEXYTroJIbHUK,
MPSAMOYTOJIBHUK,
KBaJpar.

IIpaxTnueckas

OnuceiBaTh, HCMOJIB3YH TEPMHHOJIOTHIO, M300pPaKATH
C IOMOIIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH, MOAEIIUPOBATh U3
OyMaru MHOTOYTOJIbHUKHU.

IIpuBoauTH NpUMepbI 00BEKTOB PeaTHLHOTO0 MUpPa, UMEIOLTUX (popmy

MHOT'OYTr'oJIbHUKa, IpAMOYTI'OJIbHHUKA, KBaJpara,
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pabora
«IIoctpoenue
MIPSIMOYTOJIbHUKA

C 3aJJaHHBIMU
CTOPOHaMU

Ha HEJIMHOBAaHHOMN
Oymare».
TpeyronapHUK.
IInomanp u
epUMETP
MPSIMOYTOJIbHUKA U
MHOT'OYT'OJIbHUKOB,
COCTaBJICHHBIX U3
MPSIMOYT OJIbHUKOB,
€IMHULIBI
U3MEpEHUs
IJIOLIA .
ITepumerp

MHOTI'OYT'OJIbHUKA

TPEYroJIbHUKA, OeHUBATH UX JIMHEHHbIC pa3Mepbl. BBIYHCIAATD:
MEPUMETP TPEYTOJIbHUKA, IPSIMOYTOJIbHIUKA, MHOTOYTOJIbHUKA;
IJIOIA/Ib MIPSIMOYTOJIbHUKA, KBajipaTa. MU300paxkaTh OCTpOYTrOJIbHEIE,
MPSIMOYTOJIBHBIE U TYIOYTOJbHBIE TPEYTOJIbHUKH.

CTtpouthb Ha HEIMHOBAHHOW U KJIETYaTOW Oymare KBajapar u
IPSIMOYTOJIBHUK C 33JJaHHBIMU JJIMHAMH CTOPOH.

HccaenoBars cBOMCTBA NPIMOYTOJIbHUKA, KBapATa IIyTEM
9KCIIEPUMEHTA, HAOIIOIEHUS, U3MEPEHUs, MOJICIIMPOBAHMS; CPABHUBATH
CBOMCTBA KBaJpara U MPsIMOYTOJIbHUKA.

KoHcTpyupoBaTh MaTeMaTH4eCKHe MPEAJI0KEHUS C TOMOILBIO
CBSI30K «HEKOTOPHBIi», «Iit000i1». Pacmo3HaBaTh HCTUHHBIC U JIOKHbBIC
BBICKA3bIBAaHUSI O MHOTOYTOJIbHUKAX, NPUBOJAMTH MPUMEPHI U
KOHTPIPUMEPHI.

HccaenoBarsb 3aBUCHMOCTD IUJIONIA/IN KBAIPATa OT JUIUHBI €T0
CTOPOHBI.

Hcnonb3oBaTh CBOMCTBA KBaIpaTHOW CETKHU JJI HOCTPOEHUS (Uryp;
pa3ouBaTh PSMOYTOJIbHUK HA KBaAPAThl, TPEYTOJIbHUKH; COCTABJIATH
(burypsl U3 KBaIpaToB U MPSIMOYTOJILHUKOB U HAXOAHUTh UX TIOIIAb,
pa3ouBaTh PUTYpPHI HA MIPIMOYTOJBHUKHU U KBAAPATHl U HAXOAUTh UX
MJI0ILATb.

Bripaxkath BeIMUHMHY NJIOMIAU B Pa3IUYHBIX €IMHUIAX

HU3MEPEHUS] METPUUECKOM CUCTEMBI MEP, MOHUMATH U

HCMOJIb30BATH 3aBUCUMOCTH MEXy METPUUCCKUMH €TUHUIIAMH

HU3MEPCHHA IIIIOMIAaM.
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3HAKOMHTBCS ¢ IPUMEPaMH IPUMEHEHHs IUIOIIA U U [IEpUMETPa B
MIPaKTUYECKUX CUTyalusax. Pemars 3axaum U3 peaabHON KU3HHU,
npeaIaraTh  00CyK1aTh pa3jiM4yHbIe

CIoCo0bI pEeIICHUA 3a1a4

JlecsaTuunbie 1poou

38

JlecsaTU4HAs 3a1TUCh
npobeii. CpaBHEHHE
JECATUYHBIX APOOECH.
JencTBus

C IECSTUYHBIMU
JIPOOSMH.
Oxpyrnenue
JeCATUYHBIX
Ipooeii.

Pemenne TeKCTOBBIX
3a/1a4, CoJIepKaIInux
npo6u. OCHOBHBIE 33a]a41
Ha JIpodu

IpeacTaBasATh IECATHYHYIO IPOOH B BUJIE OOBIKHOBEHHOM, YMTATH U

3anMcbIBaTh, CPABHUBATH JIECITHUUHbIE IpOOH, Mpeaiararhb,

000CHOBBIBATH H 00CYK1aTh CIIOCO0BI

YIOPSAOYMBAHUS IECATUYHBIX IpOOEH.

H3o0paxkarh necaTnyHble ApoOU TOUKAMU HA KOOPAUHATHOM MPSAMOM.

BbISIBJSITH CX0CTBA U PA3JIM4YMA IPAaBUI apu(PMETHUECKUX JEHCTBUIM C

HaTypaJIbHBIMU YHCIaMH U JECITUUHBIMU IPOOSIMHU, OOBSICHATD UX.
BbinosHATs apudmMernyeckue JEHCTBUS € JAECATUYHBIMU  JIpOOSMU;
BBINOJIHATH MPUKWIAKY M OLEHKY Pe3y/bTaTa BEIUNCICHUMN.

IIpumeHnsTh cBOMCTBA apUPMETUUECKUX NEUCTBUMN JJIs pallMOHAIN3ANH

BBIYUCIICHUM.

IIpumeHATH NPaBUJIO OKPYIJIEHUS JeCITUUHBIX 1poOeii. [IpoBoauTh

HCCJIeJOBAHMS CBOWCTB JIECTUUHBIX APOOEH, Onupasich Ha YUCIOBBIE

9KCIIEPUMEHTHI (B TOM YHUCIE C TOMOIIbIO KOMIIBIOTEPA), BBIABUIATH

TUNOTe3bl ¥ IPUBOIUTH UX 00OCHOBAHMUSL.

Pacno3HaBaTh HUCTUHHBIE U JIOXKHBIE BBICKa3bIBaHUS O APOOSX,

NPUBOAUTH NPUMeEPbI U KOHTPIPUMEPHL, CTPOUTH BHICKA3BIBAHUA U

OTpULlaHUMA BBICKa3BIBAaHUMN.
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PemaTh TEKCTOBBIE 331a4UH, COJCpXKAIINE APOOHBIE TaHHBIC, U HA
HaxO0KJIEHHE YaCTH LIEJ0r0 U IEJIOro IO €ro YacTH; BLIABJIATH HX
CXO/CTBA M Pa3/IN4Msl.

MogaeanpoBaTh X0/ PEUICHUS 33J]a4H C IOMOIIbIO PUCYHKA, CXEMBI,
tabnuiel. [IpuBOANTH, pa30MpaTh, OLIEHUBATH PA3TUYHBIC PECIICHUS,
3aIUCH PEIICHUN TeKCTOBBIX 3a7a4. OnepupoBaTh APOOHBIMH YHCIAMU B
peabHBIX KU3HCHHBIX CUTYaIIHsIX.

Kpuruyecku onieHMBaTh MOJIYYCHHBIN PE3YIbTaT, OCYIIECTBIISTh
CaMOKOHTPOJIb, TPOBEPSISI OTBET HA COOTBETCTBUE YCIOBUIO, HAXOAUTD
OIIIHOKH.

3HAKOMHUTBCS C HCTOPUEH pa3BUTHS apuPMETHKH

Harnsannas reomerpus. Tena u
(burypsl B IpOCTpaHCTBE

MHOrorpaHHMKH.
N3o6pakenue
MHOT'OTPaHHHUKOB.
Mopenu
IIPOCTPAHCTBEHHBIX
Tell.
IIpssMoyTONbHBIM

napasiesnenumnes, Kyo.

PazBépTku Kyba u
napasJiesienunesa.
IIpakTryeckas pabora
«Pa3BépTKa KyOay.
O06BéMm kyba,

Pacno3HaBaTh Ha YepTexkax, pUCYHKAX, B OKPY KaloleM MUpe
NpSMOYTOJIbHBIN Mapaiesnenunesi, Kyo, MHOTOIpaHHUKH, OMUCHIBATh,
HCIOJIb3Ysl TEPMUHOJIOTHIO, OLlEHMBATH JIMHEHHBIE pa3MephI.
IIpuBoauTH NpUMepbI 00BEKTOB PEATHHOI0 MUpa, UMEIOIUX (hopmy
MHOTOrpaHHMKa, IPSAMOYTOJIBHOTO Mapajulesienunena, Kyoa.
N300pakaTh Ky0 Ha KiIeTyaToil Oymare.

HccaenoBarhb cBoiicTBa Ky0a, MPSMOYTOJILHOTO Mapajiesienunea,
MHOTOI'PaHHHUKOB, UCTIONB3Ys Mozenu. Pacno3HaBaTh M H300pakaTh
pa3BEpTKU Kyba u napasuienenumnena. MoaeaupoBarts Kyo u
napasiesnenumnes 13 Oymart 1 mpo4nux MaTepualioB, 00bSICHATD CIOCO0
MO/JICIIUPOBAHUS.

26



®denepanbHas padbouas nmporpamma | MaremaTuka. 5-9 kiaccel (0a30BbIi YPOBEHB)

MMpsAMOYT'OJIbBHOTO

napajjicjcnuiicaa

Haxoauthb u3MepeHus, BBIYHCIASATD TUIONIA/Ib ITOBEPXHOCTH; 00BEM Kyda,
MIPSIMOYTOJIBHOTO MapajuIesIeIUIIe/1a; HCCAeA0BATh 3aBUCMMOCTh 00BbEMa
Ky0a OT JUTMHBI €ro pedpa, BHIABUTATh U 000CHOBBIBATH I'MIIOTE3Y.
Habaronats ¥ IpoBOAMTH AaHAJIOTHH MEXKIY MOHATUAMU TUIOMIAIA U
00béMa, mepuMeTpa | IO MOBEpXHOCTH. Pacmo3HaBaTh HCTUHHBIC
Y JIO)KHBIE BBICKA3bIBAHUSI O MHOTOTPAHHHUKAX, MPUBOJAUTH MPUMEPHI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BbICKA3bIBAHUM.
Pemats 3a1aum U3 peasibHOM KU3HU

[ToBTOpEHHE M 0000IIIEHNE

10

IToBTOpEHNE OCHOBHBIX
MIOHSITUH U METOJOB
Kypca 5 Kiacca,
00o011eHne 3HaHU |

BbruncasaTs 3HaueHUS BBIPAXKEHUN, COJIEPKAIMX HATypaJIbHbIE YUCIIA,
OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, BBIIOIHSTH IPE0Opa30BaHUS
qucer.
Bb10upaTs cnocod cpaBHEHUs YKCeENl, BBIYMCIECHUH, IPUMEHATH
cBoiicTBa apu(METHUECKUX IEUCTBHM JIJIsl paIlliOHATU3 AT
BBIYMCIICHH.
OcyuiecTBIATE CAMOKOHTPOJb BBIIOJIHIEMBIX AIEUCTBUI U
CaMOIIPOBEPKY pe3yibTaTa BEIUNCICHUM.
Pemarsb 3a5aum U3 peanbHON )KU3HU, IPUMEHATh MaTeMaTHYecKHe
3HAHUSA JUIS peIleHus 3a71a4 U3 IPYruX y4eOHbIX MTPEeIMETOB.
PemaTep 3a1a4M pasHbIMH CIIOCO0aMM, CPABHMBAThH - CIIOCO0bI PEIICHNUS
3a/1a4, BBIOMPATh PallHOHAJIBHBIN CII0CO0

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

170
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6 KIIACC
K o OcHoOBHbIE BUBI ACITETLHOCTH 00Yy4atOIINXCs
HaumenoBanue paszzaena (temsr) | NOTHICCTBO CHOBHOC
Kypca 4acoB coziepKaHue
HarypanbHblie uncia 30 ApudmerHueckie
IIEUCTBHUA C
MHOTO3HAYHBIMH BepInoHATL apupMeTHYeCKHe NedCTBUA C MHOTO3HAYHBIMU

HaTypaJIbHBIMHU YHCIaMH.
YuciioBbIE BBIPAKEHHUS,
MOPSIIOK IEHCTBUM,
HCII0JIb30BaHUE CKOOOK.
Oxpyrienue
HaTypalbHbIX YHCEIL.
Jennrenu u KpaTHbIE
qucia; HauboIbIINH
00U AeTUTeNb U
HalMeHblIee o01ee
KpaTHOE.

JenumocTb CyMMBI U
npousBeneHus. [lenenue ¢
OCTaTKOM.

Pemenne TekcTOBBIX

3a1a4

HaTypaJbHBIMU YUCIIAMH, HAXOJAUTH 3HAYEHHS YHUCIIOBBIX BBIPAXKEHUH CO
CKOOKamu U 0e3 CKOOOK; BBIYMCJISATH 3HAYEHHUSs BHIPAKEHUH,
COZIepXKAIINX CTEIECHH.

BbInoTHATH NPUKUAKY M OLEHKY 3HAYEHUH YUCIIOBBIX BHIPAXKEHUH,
NPUMEHATHh NPUEMBI IPOBEPKHU pe3yibTaTa. Mcnmoab3oBaTh npu
BBIYHMCJICHUAX [IEPEMECTUTEIIBHOE U COUYETATEILHOE CBOMCTBA CIOKEHUS
Y YMHOKEHHSI, paCIIPENEINTEIbHOE CBOMCTBO YMHOKEHHUS OTHOCUTEIIBHO
CJIO’KEHUsI, CBOMCTBa apumeTndeckux aeicteuii. UccaenoBaTh
YHUCJIOBBIE 3aKOHOMEPHOCTH, IIPOBOJUTH YU CIIOBBIE SKCIIEPUMEHTHI,
BbIIBUT'aTh U 000CHOBBIBATH T'MIIOTE3bI.

®opMyJIMpOBaTh ONpeAeIeHUs ICIUTENS U KPaTHOTO, HAUOOJIBIIETo
00LIero eauTeNs 1 HaMMEHbIIEro 00IIero KpaTHOro, IPOCTOro U
COCTaBHOTI'O YKCEII; UCIIOIb30BATh OTU ITOHATHUS IIPU PELICHUN 3a/1a4.
IIpuMeHATH aJIrOpUTMbI BHIYHUCIICHUS HAMOOIIBILIET0 OOILETo ENUTENs U
HaMMEHBIIEro O0IIEero KPaTHOTO JIBYX YHCEN, aITOPUTM Pa3IoKEeHUS
quciia Ha MpocThle MHOXKUTENU. MceiienoBaTh ycioBus 1€IUMOCTY Ha 4 U
6.

HccnenoBarts, 00cyxnarTh, popmyanpoBats U
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000CHOBBIBATH BBIBOJI O YETHOCTH CyMMBI, IIPOU3BEICHHUS: IBYX YETHBIX
YHCeJI, IBYX HEYETHBIX YUCIIC, YETHOTO M HEYETHOTO YHCET.
HccnenoBaTh CBOMCTBA JCIIMMOCTH CYMMBI U TIPOU3BEICHUS YHCEI.
IIpuBOAMTHL MPUMeEPHI YKCEN C 3aJaHHBIMU CBOWCTBAMH, PACIIO3HABATH
BepHbIe U HEBEPHbIE YTBEPKIICHHS O CBOMCTBAX YUCEll, ONPOBEPraTh
HEBEPHBIC YTBEPIKACHUS C IOMOIIBIO KOHTPIIPUMEPOB.
KoncTpynpoBarh MmaTeMaTn4yecKue NnpeaioKeHus

C IIOMOIILIO CBSI30K (U, KUY, «ECIIH..., TO...».

Perath TEKCTOBLIE 3aa4X, BKIIFOYAIOIIHE ITOHITHS IEIMMOCTH,
apu(pMeTHIecKuM CrIocoO0M, HCIIOIB30BaTh Mepedop BCeX BO3MOIKHBIX
BapHAHTOB.

MoaenupoBaTh X0/ PEIICHUS 33J]Ja49H C TTIOMOIIBIO PUCYHKA, CXEMBI,
TaOIUIIBL.

IIpuBoanTH, pa3dMpaTh, OLEHUBATH PA3TMYHBIC PEIICHUS, 3ATTUCH
pelIeHni TEKCTOBBIX 3a/1a4.

KputHyecku oneHMBATh MOJTYYCHHBIN pe3yibTaT, HAXOAUTH OIIUOKH,

OCYHICCTBJIATH CAMOKOHTPOJIb, ITIPOBEPAA OTBET Ha COOTBETCTBUEC YCIIOBHUIO

Harnsannas reomerpus. [Ipsmbie

Ha IIJIOCKOCTH

[lepnenaukynspHsie
MIpsIMBIE.
[TapautensHbIE
IIpsIMBIE.

Paccrosinue mexny

Pacno3HaBaTthb Ha yepTexkax, pUCyHKax Ciiydau B3aMMHOTO
pAaCIOIOKEHNS BYX HMPIMBIX.

N300paxkaTh ¢ IOMOLIBIO YePTEKHBIX HHCTPYMEHTOB

Ha HEJIMHOBAHHOM U KJeTyaToil Oymare JBe repecekaroliiecs npsmole,

ABC MMapalJICJIbHBIC MTPAMBIC, CTPOUTH NPAMYIO,
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JIBYMsI TOYKaMH, OT TOYKHU
JIO TIPSIMOM, JIJTUHA
MapuipyTa Ha KBaJIpaTHOU

CCTKE

NEPIEHAUKYIIPHYIO JaHHOM.

IIpuBOAMTHL NPUMeEPBI TAPALICIBHOCTH U IIEPIICHIUKYIIPHOCTH
IPSIMBIX B IPOCTpaHCTBE. Pacnmo3HaBaTh B MHOIOYT OJIbBHUKAX
NEPIEHIUKYJIAPHBIC U IIapajuieabHble CTOPOHBL. M300pakaTh
MHOT'OYT'OJIbHUKH C apajuIeIbHBIMU, IEPIEHANKYIIPHBIMU CTOPOHAMM.
Haxoautpb paccTossHHE MEXY IBYMS TOYKaMHU, OT TOUKH JO MIPSIMOH,

AJIMHY ITYTHU Ha KBaHpaTHOﬁ CCTKC, B TOM YHUCJIC UCIIOJIB3Y I.[H(prBLIe

PeCYpPChI

Hpobu

32

OOBIKHOBEHHAs ApO0b,
OCHOBHO€ CBOMCTBO
IpoOH, COKpalleHue
npobeit. CpaBHeHHE U
yHopsiA0YUBaHue Ipooeil.
Jecstuunblie 1pobu u
METpHYECKasl CUCTEMA
Mep. ApudmeTnueckue
JIEUCTBUS

C OOBIKHOBEHHBIMH U
JECATHYHBIMH IPOOSMHU.
OtHomenue. [lenenue B

JTaHHOM

CpaBHUBATH U YHOPSI0YMBATH IpOOH, BLIOMPATH CIIOCO0

CpaBHEHUs Ipobei.

IIpeacTaBasATh JecITUYHBIE IpOOU B BUE OOBIKHOBEHHBIX Jpo0ei 1
OOBIKHOBEHHBIE B BUJIE JIECSITUYHBIX, HCIOJIb30BATH IKBHBAJIEHTHbIE
npeAcTaBJeHHs JPOOHBIX YUCEl IPU UX CPAaBHEHUH, IIPU BBIYUCIICHUSX.
Hcnonb3oBath ecATUUHBIE TpOOH MpU IPeoOpa30BaHUU BEIUYUH B
METPUYECKON CUCTEME MED.

BeinoHATL apupMeTHUecKue NeicTBUS

C OOBIKHOBEHHBIMU U JIECITUYHBIMH JIPOOSMHU.

BoruncasTs 3HaueHUS BBIPAXXEHUH, COJIEpKaINX OOBIKHOBEHHBIE U
JECSITUUHbIE TPOOH, BHIIOIHATH IpeoOpazoBaHus Apo0eil, BLHIOUPATH
cnoco0, NPUMEHATH CBOICTBA apH(PMETHUECKUX NEHCTBUI TS
palMoHaIN3au1 BBIYUCIICHUN.

CocTaBJsITh OTHOIIEHHUS U IPONOPLUH, HAXOAUTH OTHOLLIEHUE BEJINYMH,

ACJIUTh BCJIMYNHY B JAHHOM
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OTHOIIICHUH.
Macmta0,
MPONOPIIUSI.
[TonsiTe mporieHTa.
Brruncnenue
MpOLIeHTa

OT BEJIMYUHBI U
BCJIMYHMHBI 110 €€
MIPOLICHTY.

Pemenne TekCTOBBIX
3aj1a4, CoAepIKaIIux
JpoOH Y TIPOLICHTHI.
[TpakTudeckas pabota
«OTHOILIEHNE JITUHEI
OKPYXHOCTH K €€

JTMaMeTpy»

OTHOILICHUH.
Haxoauth 3KcnepuMeHTAIbLHBIM IIyTéM OTHOIICHHUE JITTUHBI
OKPYXHOCTH K €€ TuameTpy.

HNuTepnpernpoBarh MacTad Kak OTHOILICHUE BEJIMYMH, HAXOAUTh

Macirad IJIaHa, KapThbl U BBIYUCIIATh PACCTOAHUA, UCIIOJIb3Y:I Macita0.

OOBSICHATH, YTO TAKOE MPOLEHT, YIOTPEOIATH 0O00POTHI PEYH CO CIOBOM

«TIPOLICHT». BhIpamaTh NpoIeHTHl B APOOSX U IpOOH B MPOIIEHTAX,

OTHOIICHUEC NBYX BCIIMYHUH B IIPOLICHTAX. Boruucasarsb IMPOOCHT OT YHCJIa

Y YHCJIO MO €ro NnpoueHTy. OKpyrasaTe IpoOHu U MPOLEHThI, HAXOAUTh
IPUOIMKEHUS YU CET.

Pemarsb 3a5aum Ha yacTH, IPOLEHTHI, IPOMOPIMH, HA HAXO0XK/IEHUE
JIpoOu (ITpOLIEHTa) OT BEIMYMHBI U BEIMYMHBI 11O €€ 1po0u (MPOLIEHTY),
IpoOu (TIPOLIeHTa), KOTOPBII COCTABIIECT OJHA BEIMYMHA OT APYTOH.
IIpuBoanTh, pa3éuparb, OLEHUBATH PA3IMYHbIEC PELLICHUS, 3aITUCH
pELIEHNI TEKCTOBBIX 3a/1a4.

N3Baexkath HHpOPMALUIO U3 TAOIUI] U AUArPAMM, HHTEPIPETUPOBATh
TabJIMYHBIE JaHHBIE, ONPEAEIATh HauOObIIee U HAUMEHbILIEE U3

MNPEACTAaBJICHHBIX JAHHBIX

Harnsagnas reomMeTpus.

Cummerpust

OceBast cummeTpus.
IlenTpanbHas

CUMMETpHUS.

Pacno3naBaTh Ha yepTexax U U300paKEeHUSAX, M300pPakaTh OT PYKH,
CTPOHUTH C ITOMOIIBI0 HHCTPYMEHTOB (UTYpY (OTPE30K, JIOMaHYIO,
TPEYTOJIbHUK, NPSMOYTOJIbHUK,
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[Toctpoenue
CUMMETPUYHBIX
¢buryp.

ITpakTnyeckas pabora
«OceBast CHMMETPHSI».
Cummerpus B

IIPOCTPAHCTBE

OKPY)KHOCTB), CHMMETPUYHYIO JAHHOM OTHOCUTENBHO MPSIMOM, TOUKH.

Haxoauth npumepbl CUMMETPHH B OKpysKaroleM mupe. MoaeanpoBatb

u3 Oymaru 1€ GUrypbl, CAMMETPUYHBIE OTHOCUTEIBHO MPSAMON;

KOHCTPYMPOBATh T'€OMETPUYECKHE KOHPHUTypaIUU, UCIIONIB3YsI CBOHCTBO

CUMMETpPHH, B TOM YHUCJIE C TOMOIIBIO TUPPOBBIX PECYPCOB.
HccienoBarh CBOWCTBa HM3Y4YEHHBIX (PHUTYp, CBSI3aHHBIE C CHMMETpHUEH,
UCIIOJIb3Ys KCIIEPUMEHT, HaOII0JCHUE, MOACIMPOBAHNUE.

O00CHOBBIBATD, ONPOBEPIaTh C IOMOIIbIO KOHTPIPUMEPOB

YTBEPXKICHHS O CHMMETPHH (pUryp

Bripaxkenus ¢ OykBamu

[Tpumenenue OykB
JUTS 3aITMCH
MaTE€MaTHYECKUX
BBIPAKECHHUN U
MIPEIJIOKEHU .
bykBeHHbIE
BBIPAKECHUS U
YHCJIOBbIE
MIO/ICTAHOBKHU.
bykBeHHbIE
pPaBEHCTBA,
HAaxO0JICHUE

HEHU3BECTHOI'O

Hcnonb3oBath OYKBBI 151 0003HAUEHUS YHUCEN, TPU 3aIUCH
MaTeMaTUYeCKUX YTBEP)KJIEHUH, COCTaBIISITh OyKBEHHBIE BHIPAXKEHUS 110
YCIIOBUIO 3a/1a4H.
HccnenoBarh HECIOXKHBIE YHCIOBBIE 3aKOHOMEPHOCTH, HCHOIb30BaTh
OYKBBI JJIs1 UX 3AIHCH.
BbIuucasiTh 4McI0BOE 3HaUeHNE OYKBEHHOTO BBIPAKEHHS ITPH 33 JaHHBIX
3HAYEHUSX OYKB.
3anuceiBaTh GOpPMYJIbI: IEPUMETPA U IJIOLIAIU MPSIMOYTOJIbHUKA,
KBaJpaTa; JUIMHbI OKPY>KHOCTH, TIOIIA/IU KPYTa; BHINOJIHATH
BBIYMCJIEHHs 110 3TUM GopmysiaM. CocTaBiasATh GopMYJIbl,
BBIPAXAIOIINE 3aBUCUMOCTU MEX]ly BEIMYMHAMU: CKOPOCTb, BpEMSI,
paccTosiHue; 1ieHa, KOJIHMYECTBO, CTOMMOCTh; POU3BOAUTEIBLHOCTD, BpEMs,

00BEM
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KOMIIOHEHTA.
Dopmyibl paboThI; BHIIOIHATH BBIYUCIICHUS 110 3TUM dopmynam. Haxoauts
HEU3BECTHBII KOMIIOHEHT apu(pMETHIECKOTO AeHCTBUS
Harnsignas reomerpusi. @urypel 14
Ha IJIOCKOCTHU YeTpIpE€XYTroJIbHUK,
MIPUMEPBI . .
. N300paxkaTh Ha HETMHOBAHHON U KJIETYAaTON Oymare ¢ UCIOJIb30BaHUEM
YETBIPEX YT OJIbHUKOB. . .
YEPTEKHBIX HHCTPYMEHTOB YETHIPEXYTOJIBHUKY C 3aIaHHBIMU
[IpsAMOyroyIbHUK,

. CBOICTBaMH: C MapajuiebHBIMHU, IEPICHIUKYIIPHBIMUA, PABHBIMU
KBaJIpaT: CBOWCTBA .
CTOPOHAMHU, IPSIMBIMU YTJIAMHU U JP., PABHOOEPEHHBII TPEYrOIbHUK.
CTOPOH, yTJIOB,

. IIpennarats U 006CyKI1aTh CNOCOOBI, AATOPUTMbI TIOCTPOCHUSL.
nuaroHanei. zamepenue
HccnenoBath, UCIIONB3YS SKCIIEPUMEHT, HAOIIOICHIE, MOIETTUPOBaHUE,

yrJI0B. Bubl .

CBOIiCcTBA MPSMOYTOJIbHUKA, KBaJpaTa, pa30UBaTh HA TPEYTOJIbHUKH.
TPEYTrOJIbHUKOB.

O00CHOBBIBATD, ONIPOBEPraTh C IOMOIIBIO KOHTPIIPUMEPOB
ITepumerp

YTBEPKICHUS O MPSIMOYTOJIbHUKE, KBaJpaTe, paclo3HaBaTh BEPHBIE U
MHOTOYTOJIbHUKA.

HEBEpHbIE YTBEPKICHUS.
[Tnomane ¢uryps.
N3MepATH U CTPOUTH C TOMOIIBIO TPAHCIIOPTHUPA YIJIbI, B TOM YHUCIIE B
DopMyiIbl
MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbl; PACIIO3HABATH OCTpPbIE, MIPSMBIE,
nepuMeTpa u N
Tylble, pa3BEpHYTHIE YIiibl. PacnosnaBathb, n300paxarhb

TUTOIIATH . . . .
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIH, TYIIOYTOJIbHBIHN, paBHOOEAPEHHBIH,
PSMOYTOJIbHUKA. .
. PaBHOCTOPOHHHM TPEYTrOJbHUKH.
[Tpubnmxénnoe

Burunciasars NEpUMETP MHOI'OYI'OJIbHUKA, IIOAaAb MHOT'OYT'OJIbHUKA
HU3MCPCHUC TIJIOIAa AN

buryp.
IIpaxTrueckas

pa36I/ICHI/IeM Ha NpAMOYT'OJIbHUKH,
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pabota «Ilnomane kpyra»
Ha paBHBIE PUTYPHI, UCIIOJIB30BATh METPHUCCKUE SAMHUIIBI H3MEPECHUS

JUIMHBI U IUIOMIAIH.
HUcnonb3oBaTh NpuOIMAKEHHOE U3MEPEHHeE [IJIMH U TUIOAJEH Ha
KJIeT4aToi Oymare, MpuOIMKEHHOE U3MEPEHUE JITTHHBI OKPY)KHOCTH,

TJIOIAIN KpyTa

ITonoxurenpHbIE U 40 IIpuBoAMTHL NPHMeEPBI UCIIOJIB30BAaHUS B PEAILHON KU3HU
OTPHULATEIIbHBIC YUCIIA IIOJIOXKUTENBHBIX U OTPULIATEIbHBIX YUCEIL.
Lesnbie yncna. Moyib H300paxkath 1eble YuCia, MOJI0KUTEIbHbBIE U OTPULATEIbHBIE YUCIA
1uca, rcOMCTPHICCKAd TOYKaMH Ha YMCIOBOU MPSIMOM, HCIOJB30BATH YHCIOBYIO MIPSMYIO JUIS

HUHTCPIPCTALMA MOAYJIA. | cpaBHeHMS uKcell. [IpuMeHATh NpaBuIa CpaBHEHMS, YIIOPAA0YHBATH

HuncnoBble IPOMEKYTKHU. | [iesiple YnCIa; HAXOAHUTH MO YHCIIA.

Honoxurenpusie n DopMyIHPOBATH NMPABWJIA BBIUUCICHUS C MTOJOKUTEIBHBIMU U
OTPHLATEJIBHBIC YHCIIA. OTPHULIATEIIEHBIMU YUCIIAMH, HAXOAUTH 3HAYEHHUS YHCIIOBBIX BBIPAXKCHMI,
CpaBnenue CoAEpKAIIMX JICUCTBUS C TIOJOKUTEIBHBIMU U OTPHUIATEIbHBIMU
IOJIOKHUTCJIbHBIX U yuciaaMu. [IpuMeHsITh CBOMCTBA CIIOKEHUS U YMHOKEHUS IS
OTPHIATCJIBHBIX HHCCL. peoOpa3oBaHusl CYMM U IPOU3BEACHUIN

ApudmeTrnueckne

JIEUCTBUSA

C IOJIOKUTEIBHBIMHU U
OTPULIATEIIbHBIMU
YHUCIIAMU.

Pemenne TekCTOBBIX

3a1a4
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[IpencraBnenue 1aHHBIX

[IpsimoyronbHast cuctema

KOOpAMWHAT Ha IIJIOCKOCTH.

KOOpI[I/IHaTBI TOYKH Ha

IIJIOCKOCTH, a6cuI/Icca u

opaunara. Ctono4yarbeie 1

KpYTOBbIE MarpaMMBl.

[TpakTnyeckas pabora

((HOCTpOGHI/Ie AuarpamMmm»).

Pemenne TekCTOBBIX
3a/1a4, CoJIepKaIInx
JIaHHEBIE,
MIPEJICTaBICHHLIE B
Ta0IUIaX U HA

AuarpaMmax

OO0BSICHATH U MILTIOCTPUPOBATH MOHATHE IIPSIMOYTOJIBHON CHCTEMBI
KOOpJMHAT Ha IUIOCKOCTH, UCII0JIb30BaTh TEPMUHOJIOTUIO; CTPOMTH Ha
KOOPJMHATHOH MJIOCKOCTU TOYKH U (UTYpHI IO 3aJaHHBIM KOOpAMHATAM,
HAXOAUTh KOOPIUHATHI TOYEK.

Yurarth cToadyaTbie U KPYroBble JUAarpaMMbl; HHTEPIPETHPOBATH
JTAaHHBIE; CTPOUTH cTOJ0YaThIe qruarpaMMbl. McnoJib30BaTh
uHpopmanmuio,

MNpeaACTaBJICHHYIO B Ta6JIHHaX, Ha JuarpamMmax Ijid peucHusA TCKCTOBBIX

3a/1a4 ¥ 3aJa4 U3 PEATbHON KU3HU

Harnsaanas reomerpust. @urypel

B IPOCTPAHCTBEC

[IpssMoyTONBHBIN
napajenenurnes, Kyo,
pu3Ma, MupamMuaa,
KOHYC, HWIMHJp, 1ap U
cdepa.

N300paxkenue

Pacno3naBaTth Ha yepTekax, pUCyHKaX, OMUCHIBATh HUPaMUy, IPU3MY,
LWIMH]P, KOHYC, 1ap, H300paskaTh UX OT PyKH, MOJEJIMPOBAaTh U3
Oymary, IiacTUINHA, IPOBOJIOKH U Ap. [IpuBOAUTH MpUMepbl 0O0HEKTOB
OKPY’KaIOIIEr0 MUPa, UMEIOLINX (POPMBI Ha3BAaHHBIX Tell.

Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, IpaHb, OCHOBAaHHE,

BBICOTA, PAANYC U IUaMETp, pa3BEPTKA.

35



®denepanbHas padouas nmporpamma | MaremaTuka. 5-9 kiaaccel (0a30Bblii YPOBEHB)

POCTPAHCTBEHHBIX
¢buryp. [Tpumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
WIMH]IPA U KOHYCA.
[TpakTuyeckas pabora
«Co3nanue mojaenen
MIPOCTPAHCTBEHHBIX
buryp».

IMoustne 00BEMA;
CIIMHUILIBI H3MEPEHHUS
00béma. O0BEM
MPSIMOYTOJIBHOTO
napasuienenunena, Kyoa,

bopmybl 06bEMa

N3yuats, UCIIONB3Ys SKCIIEPUMEHT, HAOII0ICHHE, U3MEPEHHE,
MOJICTTMPOBAHKE, B TOM YHCIIC KOMITBIOTEPHOE, X ONMMCHIBATH CBOICTBA
Ha3BaHHBIX TEJI, BHIAABJIATH CXOACTBA M PA3INYUs: MKy TUPAMUION U
HPU3MON; MEXy IIMIIMHIPOM, KOHYCOM H IIapOM.

Pacno3naBaTh pa3BEPTKHU Mapauienenumnena, Kyoa, mpu3Mbl, TUPaMU/IbI,
KOHYCa, IWINH/IPA; KOHCTPYHPOBATh JTaHHBIC TeJa U3 Pa3BEPTOK,
CO3/1aBaTh UX MOJEJIH.

Co31aBaTh MOJIeJIH TPOCTPAHCTBEHHBIX (pUryp (M3 Oymaru, MpoBOJIOKH,
MJIACTHJIMHA U JIP.)

N3mepsaTh HA MOJeNAX: [UTMHBI pEOEp MHOTOTPaHHUKOB, AMAMETP IIapa.
BoiBoauTh popmy.aay 00bEMa TPIMOYTOIBHOTO MapauIeIICIUIIEAA.
Boruucasats no gopmysiam: 00bEM IPSIMOYTOIBHOTO MapajuIeIenuIe/a,
KyOa; MCIOJIb30BaTh €IUHUIIBI U3MEPEHHS 00BbEMA; BBIYMCIATH 00bEMBI
TeJI, COCTAaBJIEHHBIX U3 KyOOB, MapasuleeuIe/IoB; pelaTh 3a/1a41 C

PCaJIbHBIMH JaHHBIMU

[ToBTOpenue, 060061ICHNE,
CHUCTEMATH3AIHS

20

[ToBTOpEHKE OCHOBHBIX
MOHSITUI U METOJIOB
KypcoB 5 1 6 KJIaccoB,
o0o011eHne u

cHCTeMaTHu3alus 3HaHU!

BoruncasTs 3Hau€HUS BBIPAXXEHUM, COJIEpKalNX HATypalibHbIE, LIENbIe,
MOJIOKUTEJIbHBIE U OTPUIIATEIbHBIE YHCIIA, OOBIKHOBEHHBIE U JECSITUYHBIE
JpoOu, BHITIOIHATH PE0OPa30BAHUS YHCEN U BBIPAKEHUH.

Bu10npaTs criocod cpaBHEHUs YKCENl, BBIYMCICHUH, IPUMEHATH
cBOMicTBA apupMETUYECKHUX ASHCTBHUN ISl palliOHAIN3ALUN

BBIYHUCIIEHUI.
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Pematp 3a1aun u3 peaabHOM XKU3HU, HPUMEHATh MATEMATHYECKHUE
3HAHUSA JUIS PEIICHU 3a]1a4 U3 IPYTUX MPEeIMETOB.

Pemars 3a1a4u pa3sHbIMHU CIOCO0AMHU, CPABHUBATH, BLIOUPATH
CIOCOOBI PEIICHUs 3aJauH.

OcymecTBJIASTH CAMOKOHTPOJIb BBITIOTHAEMBIX JEHCTBUHN U

CaMOIIPOBEPKY pe3yJibTaTa BBIYHCJICHUI

OBIIEE KOJIMYECTBO
YACOB 110 [TPOTPAMME

170
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OEJEPAJIBHAS PABOYAS ITIPOI'PAMMA YYEBHOI'O KYPCA
«AJITEBPA» B 7-9 KITACCAX

IHOACHUTEJBbHAA 3AIINCKA

Anrebpa sBIS€TCS OJHUM U3 OINOPHBIX KYpCOB OCHOBHOIO oOIIero oOpa3oBaHHsA: OHa
obecreynBaeT M3y4e€HHUE APYTUX IUCLMIUIMH, KaK €CTECTBEHHO -HAay4yHOro, TaK U T'yMaHUTApHOI'O
LIUKJIOB, €€ OCBOGHHE HEOO0XOAMMO JUIsl MPOJOJDKEHUs OOpa3oBaHUS U B IOBCEIHEBHOH >KHU3HH.
Pa3putue y o0ydaromuxcss Hay4HbIX IPeACTaBICHUN O IPOUCXOXKIEHUH U CYIIIHOCTH aJlre0panyecKux
a0cTpakuuii, crocobe OTpakeHHs MaTeMAaTU4YEeCKONM HAyKOW SIBJIEHHMH M IIPOLIECCOB B NPUPOAE U
o0IlecTBe, POJM MATEeMaTHYECKOrO MOJEIMPOBAHUS B HAayyHOM IIO3HAHUM U B IIPAKTHKE
CTIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHUS M KAUECTB MBIIUICHUS, HEOOXOAMMBIX JIJIs
ajanTalid B COBPEMEHHOM Lu(poBoM oOmiecTBe. M3ydeHue anreOpbl oOecrieunBaeT pa3BUTHE
yMeHMsI HaOJroAaTh, CpaBHUBATbh, HAXOAUTh 3aKOHOMEPHOCTH, TpeOyeT KPUTHUHOCTHU MBIIIJICHMUS,
CIIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBaTH CBOHM JCWCTBUS W BBIBOJBL, (OPMYJIMPOBATH
yrBepkaeHus. OcBoeHHEe Kypca anreOpbl o0ecrednBaeT pa3BUTHE JIOTMYECKOTO MBIIUICHHS
O0yJaroImuXcs: OHM WCIOJNB3YIOT JEAYKTHBHBIE WM HWHAYKTHBHBIE PAacCyKICHHUS, O00O0IIECHHE U
KOHKpETH3aIuio, abcTparupoBanie u axaimoruto. OOydeHue anredpe mMpearnosaraeT 3HAYATEIbHBINA
00BEM CaMOCTOSITEIIPHON JeSITEIbHOCTH O0YYAOIINXCs, TOITOMY CAMOCTOSITENIFHOE pEIIeHHE 3a1a4
SBJIAETCS peaju3aluei 1eaTeIbHOCTHOTO IPUHIUIA 00YUEHHUS.

B crpykrype mporpammel ydeOHOTO Kypca «Amnredpa» Ijii OCHOBHOTO 00IIero oOpa3oBaHUs
OCHOBHOE MECTO 3aHHUMAIOT COJEpP’KAaTEIbHO-METOAUYECKHEe JUHUM: «Yucna W BBIYMCICHUSY,
«AnreOpanueckue BBIpaXEHHs», «YpaBHEHHMs W HepaBeHCTBa», «DyHkuum». Kaxnas uz »THX
COJIEP/KATEIBHO-METOANYECKUX JIMHUN pPa3BUBACTCSI HAa MPOTSHKEHUM TPEX JIET U3YyYEHUs Kypcea,
B3aUMOJICHCTBYSl C JPYTUMH €ro JMHUSAMH. B Xozme u3yueHus y4yeOHOro Kypca oOydaromumcs
IIPUXOAUTCS JIOTUYECKU PaACCYXkAATh, MCIIONb30BaTh TEOPETUKO-MHOXKECTBEHHBIN sI3bIK. B cBs3n C
3TMM B TpOrpaMMy y4deOHOTO Kypca «Anredpa» BKIOYEHbl HEKOTOPblE OCHOBBI JIOTHKH,
NIPEJICTaBICHHbIE BO BCEX OCHOBHBIX pazjieslax MaTeMaTHYecKoro oOpa3oBaHUs U CIIOCOOCTBYOIKE
OBJIAJICHUIO O0YYaOLIMMHCS OCHOB YHMBEPCAJIHLHOI'O MaTeMaTHuyeckoro sizbika. CopepikaTellbHOW U
CTPYKTYPHOM 0COOEHHOCTBIO y4eOHOTro Kypca «Airedpay sBISETCS €ro HHTETPUPOBAHHBINA XapaKTep.

Copepxanue JnHUN «Yucna M BBIYUCIEHUS» CIIY’)KMT OCHOBOW ISl JAJbHEHIIETO W3y4YeHUs
MaTeMaTHKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYyYaromMXCs JIOTMYECKOTO MBIIUIEHUS, (OPMUPOBAHUIO
YMEHHUS TOJb30BAThbCA AITOPUTMAaMH, a TaKkKe MPHOOPETEHUI0 MPAKTHYECKUX HABBIKOB,
HEOOXOJAUMBIX JJIsl TOBCETHEBHOM XKU3HU. Pa3BuTHE MOHATHS O YUCIIE HA YPOBHE OCHOBHOT'O OOIIEro
0o0pa3oBaHMs CBA3aHO C PALMOHAIBHBIMH W HUPPALMOHAIBHBIMH YHCIaMH, (OPMHPOBAHUEM
MIPEACTABICHUN O JEWCTBUTEIBHOM YHCIE. 3aBEPIICHHE OCBOEHHS YHCIOBOM JIMHUM OTHECEHO K

cpenHeMy o01eMy oOpa3oOBaHHMIO.
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CogepxaHue ByX anreOpandecKux JTUHUHN - «AnreOpanveckie BBIPAKEHUS» U «YpaBHECHUS U
HEpaBEHCTBa» CIOCOOCTBYET (OPMHUPOBAHHIO Yy OOYUYaIOIIMXCS MaTeMaTHYeCKOro —arapara,
HEOOXOMUMOTro JUIsl pEelIeHHs 3aJad  MaTeMaTUKH, CMEXHBIX TMPEJAMETOB U  IPAKTHUKO-
OPUEHTHUPOBAaHHBIX 3agady. Ha ypoBHe OCHOBHOTrO oO0mmiero oOpa3oBaHHUs Y4eOHBI Marepual
TPYHIUPYETCs BOKPYT PAllMOHATIBHBIX BbIpaXKeHU. AJredpa IeMOHCTPUPYET 3HAUCHHE MaTeMaTHUKU
KaK SI3bIKa Ui MOCTPOEHHUS] MaTeMAaTUYECKUX MOJeNied, OMMCaHus MPOLIECCOB U SIBJICHUM PEallbHOTO
mupa. B 3agaun oOyuenusi anreOpe BXOAAT TakXke JalbHEWIee pa3BUTHE alTOPUTMHUYECKOTO
MBILUICHHUS, HEOOXOJIMMOro, B YAacCTHOCTH, MAJsi OCBOEHHUS Kypca HH(OPMATUKH, U OBJaJICHUE
HaBbIKAMHU JEIYKTUBHBIX paccyxaeHuil. [IpeoOpasoBanue CHUMBOJBHBIX (OPM CIOCOOCTBYET
Pa3BUTHIO BOOOpaKeHHUs, CHOCOOHOCTEN K MaTeMaTHYeCKOMY TBOPYECTBY.

Conepxanne (QyHKIMOHATBLHO-TPAPUICSCKON JIMHUU HAIEJICHO Ha IMOJYYCHHE O0ydJaronUMUCS
3HAHUN O (YHKIMSIX Kak BaKHEHIIEHM MaTeMaTHYECKOW MOJCNM JJisi ONMHMCAHHUS W HCCICAOBAHUS
Pa3HOOOPA3HBIX MPOIIECCOB U SIBJICHUHN B MpuUpojie U odmecTBe. M3yueHue marepuana criocoOCTBYET
Pa3BUTHIO Yy OOYYArOIIMXCS YMEHHUsS WCIOJIb30BaTh PA3IUYHBIC BBIPA3UTEIIBHBIC CPEJICTBA S3BIKA
MATEeMAaTHKU - CJOBECHBIC, CHUMBOJMYCCKUE, TpadudecKue, BHOCHT BKIAJ B (OPMUPOBAHHE
MPEJICTABICHUIA O POJIM MATEMATHUKH B PA3BUTHU ITUBUIIM3AINH U KYJIBTYPHI.

CornacHo yueOHOMY IIaHy B 7-9 kiaccax m3ydaercsi y4eOHbI Kypc «Anredpay», KOTOPBIH
BKJIIOUYAET CIEAYIOUINE OCHOBHBIC Pa3/IeIbl COJICPIKAHUS: «Yucna u
BBIUMCIICHUS», «AJre0panyecKkue BhIpaXeHUs», « Y paBHEHUS U HEPABEHCTBAY, «DyHKITUN.

OO01ee yuCiIO YacoB, PEKOMEHJIOBAaHHBIX ISl M3Y4EHHUsA ydyeOHOro kypca «Anredpay», - 300
yacoB: B 7 kiacce - 102 yaca (3 yaca B Hezento), B 8 kiacce - 102 gaca (3 yaca B Heeno), B 9 kinacce

- 102 4gaca (3 gaca B He/IeNIO).

COJEP)KAHUE OBYYEHUA 7

KJIACC

Yucsia ¥ BLIYUCICHUSA

Jpobu OOBIKHOBEHHBIE M JIECATUYHBIC, MEPEXO] OT OJHON (QOpMBI 3amuCcH JIpoOei K JPYrou.
[lonsiTHEe panMoOHANBHOIO YMCIA, 3alUCh, CPABHEHHUE, YIOPSAJOYMBAHUE PALUOHAIBHBIX YHCEIL.
ApudmeTndeckue ASMCTBUS C pallMOHATBLHBIMU YHclaMu. PemeHne 3amad u3 peaabHOM MPaKTHKU Ha
4acTH, Ha IpoOu.

CreneHb C HATYpPAIbHBIM MTOKA3aTEIEeM: ornpezeneHue, npeodpa3oBaHue
BBIPOKEHHUI HA OCHOBE OTPEEIICHUS, 3aITUCh O0NbIINUX unces. [IporeHTsl, 3anmuch TPOIEHTOB B BUJIC
JIpoOu 1 1poOu B BHUJIE MPOIEHTOB. Tpy OCHOBHBIE 337]a4M HA TPOIIEHTHI, pEIIeHNE 3a/1a4 U3 peaabHOMI
MPaKTUKH.

[IpumeHeHne MPU3HAKOB JACTMMOCTH, PA3JI0KEHNE HA MHOKHUTEIIN HATypaJTbHBIX YHCET.

PeanbHbpie 3aBUCUMOCTH, B TOM YUCJIC IIpsAAMas U 06paTHas{ MponopuruOHaJIbHOCTH.
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Auredpanyeckune BbIpaKeHHUs

[IepemeHnHbIE, YHCIIOBOE 3HAYEHUE BBIPAXKEHUS C NEepeMEeHHOW. J[lomycTuMble 3HAYECHUS
nepeMeHHbIX. [IpeacraBienne 3aBUCHMOCTH MEX/y BEJIWYMHAMU B BUAE (OpMyIbl. Beruncienus no
¢dopmymnam. IIpeoOpa3oBanue OyKBEHHBIX BBIPAKEHUH, TOXKJICCTBEHHO PaBHBIC BBIPAKEHUS, MTPaBHIIA
npeoOpa3oBaHusl CyMM W TPOHM3BEACHUH, NMpaBHia PACKPBITHS CKOOOK M TNPHUBENEHHUS MOAOOHBIX
CllaraeMblx.

CBolicTBa CTENEHU C HATYPAJIBHBIM [10KA3aTEIIEM.

OpHounenbl M MHoOrowieHsl. CreneHb MHoOrowieHa. CJ0K€HHE, BBIUUTAHHUE, YMHOXKECHHE
MHOTOWwIeHOB. @OpMyJIbl COKPAIEHHOIO YMHOKEHHMS: KBaIpaT CyMMBI U KBaapar pasHoctu. Popmyna

Pa3HOCTH KBaApPATOB. PaznoxxeHre MHOTOWIECHOB Ha MHOKUTEIIH.

YpaBHeHHUs] M HEPABEHCTBA

VYpaBHeHHe, KOpEHb YpaBHEHHS, IpaBWia IPeoOpa3OBaHUs ypaBHEHHS, DPaBHOCHIBHOCTh
YpaBHEHUM.

JIunelHOEe ypaBHEHHE C OJHOW IEPEMEHHOM, YUCIIO KOPHEH JIMHEWHOIO YPaBHEHMS, PEIICHUE
JUHENHBIX ypaBHeHHM. CocTaBiIeHHE YpaBHEHHUM MO YCIOBUIO 3a/1ayd. PelieHne TeKCTOBBIX 3aJad C
MMOMOUIBIO YPABHEHU.

JluneiiHoe ypaBHEHHE C ABYMsI NIepeMeHHbIMH M ero rpaguk. Cucrema IBYX JMHEHHBIX
yYpaBHEHHIA C IBYMsI IepeMEeHHbIMH. Penenne cucteM ypaBHEHUH criocoOOM 1moacTaHOBKH. [Ipumepsl
peleHus TEKCTOBBIX 3aJa4 € IIOMOIIBI0 CUCTEM YPAaBHEHU.

DOyHKUUHA

Koopannara Toukn Ha npsmoil. UuciioBele pomexyTku. PaccrossHue Mexay AByMS TOYKAMH
KOOPJIMHATHOU IIPSIMOM.

[IpsimoyronpHas cuctema koopmuHat, ocu OX m Oy. AOcmmcca W opauHaTa TOYKHA Ha
KOOpAMHATHOM Tu1ocKocTH. [Ipumepsl rpadukos, 3agaHHbIX Gopmynamu. UteHne rpaduKkoB peabHbIX
3aBucumocteil. [lonarue ¢pynkuuu. I'padpuk pynkuun. CpoiictBa Qynkumii. Jluneitnas dynkuus, eé
rpaduk. ['paduk Gynkiuu y = [x|. paduueckoe pernieHne IMHEHHBIX YPABHEHUN M CUCTEM JIMHEHHBIX

YpaBHEHUM.

8 KUIACC
Yucsa v BbIYUCICHUSA
Ksagparueiii kopeHb wu3 4uucina. [lostue o0 wuppanuoHanbHOM uucie. JlecaTuunbie
NPUOJIMDKEHUS HPPAIMOHAIBHBIX 4Yrcell. CBoiCTBa apu(PMEeTHYeCKuX KBaJIpaTHBIX KOPHEW M HX
MPUMEHEHHE K TPe0Opa30BaHUIO YUCIOBBIX BBIPAKEHHUH U BEIUKCICHHSIM. [lefiCTBUTETbHBIC YHCTIA.
Crenens c 11e7IbIM TIOKa3aTeneM U e€ cBoiicTBa. CTaHnapTHas 3alKicCh YHUCA.

AJiredpanuyecKkue BbIpaKeHUs!

KBangpaTHbiii TpEXUIieH, pa3iokeHne KBaIPaTHOTO TPEXUICHa Ha MHOKHUTENH. AJreOpandeckas
npoOb. OCHOBHOE CBOMCTBO anredpanyeckoit npodu. CiokeHne, BEIYUTaHNUE, YMHOKEHUE, ICIICHUE
anreOpandeckux ApoOeil. ParoHanbHble BBIpaXKEHHS U UX TpeoOpa3oBaHHUeE.
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YpaBHeHus1 1 HEPABEHCTBA

KBaapatHoe ypaBHeHue, hopmyiia KOpHEH KBaapaTHOro ypaBHeHHs. Teopema Buera. Pemenne
yYpaBHEHUU, CBOJASIIUXCS K JUHEHMHBIM U KBaapaTHbIM. [Ipocteiimue apoOGHO-palrioHaIbHbIE
YpaBHEHUS.

['padmyeckass uHTEprpeTalsi ypaBHEHUH C JABYMsS IEPEMEHHBIMU M CHUCTEM JIMHEHHBIX
YpaBHEHUH C NIByMs NepeMeHHbIMU. [Ipumepbl pemeHus cucTeM HENMHEHMHBIX YpaBHEHHWM C JBYyMs
NIEPEMEHHBIMH.

Pemienne TeKCTOBBIX 3a/1a4 aJIreOpanyeckKiuM CrocoOoM.

YucnoBble HEpABEHCTBA U MX CBOKCTBA. HepaBeHCTBO ¢ OAHOM nepeMeHHOW. PaBHOCHIIBHOCTH
HepaBeHCTB. JIuHeiiHble HepaBeHCTBa C OJHOM nepeMeHHOW. CUCTeMbl JMHEMHBIX HEPABEHCTB C

OJIHOM IIEPEMEHHOM.

DOyHKIUH

[Tonstue ¢yuknuu. OOIacTh ompeseNneHuss U MHOXKECTBO 3HadeHWi ¢GyHKIMH. CrocoOsl
3aanus QyHKIUH.

I'paduk dynknuu. Urenue cpoiictB QpyHkuuu no e€ rpaduxy. [Ipumeps! rpaduxos GyHKIHH,
OTpaXKAIOIIUX peatbHbIE MPOIECCHI.

OYHKIUK, ONHUCHIBAIOIIME TNPAMYI0O U OOpaTHYIO MPOMOPLHOHANBHBIE 3aBUCUMOCTH, UX
rpaduxn. Oyskmun y = X2, y = x3, y ="x, y=\x\. I'pa¢uueckoe pemeHne ypaBHEHHH U CHCTEM

YpaBHEHUU.

9 KJIACC
Yuciaa 1 BLIYMCTIEHUS
PanmonaneHbie yncia, UppalvoHalbHbIE YKCIa, KOHEYHbIE U OECKOHEUHBIE IeCATUYHBIC TPOOH.
MHO0KeCTBO JIeHCTBUTENBHBIX YHCEN, IEHCTBUTENIbHbBIE YUCIAa KaKk OECKOHEYHBIE JIECATUYHBIE IPOOH.
B3anMHO 01HO3HAYHOE COOTBETCTBUE MEXKAY MHOKECTBOM JCHCTBUTENBHBIX YMCEN U KOOPAUHATHOU
IPSIMOiA.
CpaBHeHUE NeHCTBUTENBHBIX YUCEI, apu(pMeTHYecKue NeUCTBUS C IeWCTBUTEIHLHBIMU YHCTIAMH.
Pa3mepsr 00bEKTOB OKPYKAIOIIETO MUPA, JUIUTETLHOCTD MPOIIECCOB B OKPYKAIOIIEM MHpE.
[Tpubmmk€HHOE 3HAUCHUE BEWYMHBI, TOYHOCTh MpuoOImkeHus. Oxpyraenue yucen. [Ipukunka
Y OLICHKA PE3YJIbTATOB BBIYUCICHUM.

YpaBHeHHUs1 M HEPaBEHCTBA

JIunelinoe ypaBHeHuHe. PenieHne ypaBHeHUH, CBOASAIIMXCA K JIMHEWHBIM. KBaspaTHoe
ypaBHEHUE. PellieHre ypaBHEeHHU, CBOASIIMXCS K KBaJpaTHbIM. bukBaapaTtHoe ypaBHeHue. [Ipumepsl
pELIEHUs] YPAaBHEHUN TPETHEN U YETBEPTOM CTEIIEHEN PA3JIOKEHUEM HA MHOXKHUTEIIH.

Pemenne npoOHO-pallMOHANBHBIX ypaBHEHUH. PellieHHMEe TEKCTOBBIX 3aqad alreOpanvdecKum
METOJIOM.

YpaBHeHue ¢ AByMsI IEPEMEHHBIMU U ero0 rpaduk. Pemenue cucreM ABYX JIMHEWHBIX ypaBHEHUI
C IByMs IEPEMEHHBIMU. Perenre cucTeM IByX ypaBHEHHUH, OJTHO
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W3 KOTOPBIX JIMHEWHOE, a Jpyroe - BTOpoi cremneHu. [ 'padudeckas WHTEpHpeTanus CHUCTEMBbI
YPaBHEHHH C IBYMs IIEPEMEHHBIMH.

Perienue TekCTOBBIX 3aJau anreOpandeckuM CrocoOoM.

YucnoBble HEPAaBEHCTBA U UX CBOMCTBA.

Pemienne nuHENHBIX HEPABEHCTB C OJHOM NEPEMEHHON. PellieHne cucTeM JTMHEHHBIX HEPAaBEHCTB
¢ ogHO# nmepemenHoii. KBagpaTaeie HepaBeHcTBa. [ paduyeckas nHTeprpeTalyst HEpaBeHCTB U CUCTEM
HEPABEHCTB C JIBYMs IIEPEMEHHBIMU.

DOyHKIUN
KBagpatnunas ynkuus, e€ rpaduk u coiictsa. [lapabosa, KoopIuHaThl BEpPIIMHBI apadoJIbl,

OCh CHMMETpPHUH MapadoIIbI.
I'paduxn dyrkrmit: y = kx, y = kx + b, y = kix, y =x3, y=Vx, y = [x|,
U UX CBOWCTBA.

YucinoBble NOCI€10BATEIBLHOCTH U NPOTrPeccum

[TonsiTue YMCIOBOM TMOCIENOBATENILHOCTH. 3aJaHHUE IOCIEI0BATEIbHOCTH PEKYPPEHTHOM
dbopmyoit u popmysioi N-2o 4ieHa.

Apudmernueckass U reomerpuueckas nporpeccur. @opMyibl N-ro wieHa apuPMETHUECKOr U
r€OMETPUYECKON ITPOrPECCUM, CYMMBI IIEPBBIX N YJIEHOB.

N300pakeHre uieHOB apu(METHYECKOW M TIeOMETPUYECKOH mporpeccuil TouykamMM Ha

KOOPJMHATHOM IIOCKOCTU. JINHEHHBIN U SKCIIOHEHIIUAIbHBINA POCT. CII0KHbBIE POIIEHTHI.

INPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3yibTaThl OCBOCHUS IPOrpaMMbl ydyeOHOro Kypca K KOHIy 0oOydyeHus B 7

KJacce.

Yucaa 1 BLIYUCIEHUS

BemmonHsaTe, codeTras yYCTHbIE M TMHCbMEHHBIE TPUEMBI, apudMeTHYecKue AEeUCTBUS C
palMOHAIBHBIMU YU CIIAMH.

HaxonuTh 3HaueHUs YHCIOBBIX BBIPAKEHUN, TPUMEHATH Pa3HOOOpa3HbIE CIOCOOBI U MPUEMBI
BBIUHCIICHHS 3HAUCHUN APOOHBIX BBIPAXKEHUI, COEPIKALIUX OOBIKHOBEHHBIC U JECSITUUHBIE TPOOH.

[TepexoauTh OT OJHOM (OPMBI 3aMKICH YKCEN K APYroil (mpeoOpa3oBbIBaTh AECATUYHYIO IPOOh B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTH B OECKOHEUHYIO JIECATUYHYIO APOOB).

CpaBHUBATH U YIOPSAAOYNBATH PALIMOHAIBHBIE YHCIIA.

OKpyrJTh 4ncia.

BbINOMHATE TPUKUAKY W OLEHKY pPE3yibTaTa BBIYMCICHUN, OLEHKY 3HAYEHUH YHUCIOBBIX
BBIPAYKEHH. BBITTOTHATH IEMCTBUS CO CTENEHSAMM C HATYPAJIbHBIMU MTOKA3aTEIISIMHU.

HpI/IMeHSITI) IMPU3HAKU ACITITUMOCTH, Pa3JIOKCHUEC HA MHOXHNTECIN HATYpPaAJIbHBIX YHUCCII.
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PemraTs IMPAKTUKO-OPUCHTUPOBAHHLIC 3aJa4dd, CBA3aHHBIC C OTHOIICHHUEM  BCJIMYHUH,
IMPONMOPHUOHATIBHOCTBIO BCIIMYUH, IMPOLOCHTaAMH, HHTCPHPECTUPOBATH PE3YJIbTAThl PCIICHHA 3aJad C
yLIéTOM orpaHquHHﬁ, CBSI3aHHBIX CO CBOMCTBaMH paccMaTpuBaCMbIX 00BEKTOB.

AJredpanyeckue BbIpaKeHUs

Hcnonp30BaTh anreOpanyueckyd TEPMUHOJOTHIO M CHUMBOJUKY, NPUMEHATh €€ B Ipolecce
OCBOCHHUS y4eOHOr0 MaTepuaia.

Haxonute 3HaueHns: OyKBEHHBIX BBIPOKCHUH MPH 33aHHBIX 3HAUCHHUSAX [TEPEMEHHBIX.

BemmonHsaTe mpeoOpa3oBaHMs LENOTO BBIPAKEHUS B MHOTOWICH IPHBEICHUEM IOJOOHBIX
CcllaraeMbIX, PaCKpbITHEM CKOOOK.

BBImonHATE yMHOXKEHHE OJHOWIEHAa Ha MHOTOYWIEH M MHOTOWIEHA Ha MHOTOWIEH, IIPUMEHSTh
(bopMyIIBI KBaipaTa CyMMBI U KBapaTa pa3sHOCTH.

OcymecTBIATh Pa3oKEHNE MHOTOWICHOB Ha MHOXHTENIM C MOMOIIBIO BHIHECEHHS 32 CKOOKH
00ILIET0 MHOKUTEIS, TPYIIITUPOBKH CIIAraeMbIX, TPUMEHEHUs (POPMYII COKPALIEHHOTO YMHO)KEHHSL.

[TpumeHsATh mpeoOpa3oBaHMs MHOTOWICHOB JJIsl PELICHUS PA3IMYHBIX 3a/ad U3 MaTeMaTHKH,
CMEXXHBIX NIPEIMETOB, 3 PEATbHON MPAKTHKH.

Hcnonp30BaTh CBOWCTBA CTEMEHEH C HATypajJbHBIMH IIOKAa3aTesIMH IS NpeoOpa3oBaHUs
BBIPAYKECHHUIA.

YpaBHeHUS] H HEPABEHCTBA

Pemate JsMHeiHble ypaBHEHHMs ¢ OJHOW NEpPEMEHHOH, NpHUMEHss MpaBWia IMepexona OT
HCXO/IHOTO YPaBHEHMS K PaBHOCHIIBHOMY eMy. [IpoBepsTh, SBIsSETCS 1 YMCI0 KOPHEM YpPaBHEHUS.

[TpumensTH rpaduyeckre MeTOIbl IPH PELICHUH JIMHEHHBIX YPaBHEHUN U UX CUCTEM.

[TonGupath mpuMepsl Mmap YHCceNd, SBJSAIOIIMXCS PELUICHHEM JIMHEHMHOTrO ypaBHEHHs C JIBYMs
NEePEMEHHBIMH.

CTpouTb B KOOPIAMHATHOW IMJIOCKOCTU I'paUK JTUHEHHOIO YpAaBHEHMS C JBYMs IE€PEMEHHBIMH,
MOJIB3YsICh TpaMKOM, IPUBOUTH IPUMEPHI PELICHUS] YPABHEHUS.

Pemate cuctembl JBYX JMHEWHBIX YpaBHEHMH C JBYMS IE€PEeMEHHBIMH, B TOM YHCIIE
rpapuyecKu.

CocTaBiiTh U penath JMHEHHOE YpaBHEHUE WM CUCTEMY JIMHEHHBIX YPaBHEHHH MO YCIOBHIO
3aJ]auu, UHTEPIIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M MOJYYEHHBIH pe3yibTar.
DOyHKIUH

N300pakaTh Ha KOOPIMHATHON NPSAMOW TOYKH, COOTBETCTBYIOIIME 3aJaHHBIM KOOPAHWHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbI, 3alIMCHIBATH YNCIOBBIE IPOMEXKYTKU Ha alreOpanyeckoM s3bIKe.

OTMeyaTh B KOOPAMHATHOM IJIOCKOCTU TOYKM 1O 3aJaHHBIM KOOPAMHATaM, CTPOUTH TpapuKu
nuHeHHbIX QyHKIMH. CTpouts rpaduk QyHKmu y = 1.
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OnwuceiBaTh C NOMOILIBIO (PYHKIMI W3BECTHBIE 3aBUCUMOCTH MEXIY BEIMYMHAMU: CKOPOCTD,
BpeMs, pPacCTOSHUE, [IeHa, KOJIMYECTBO, CTOUMOCTb, IPOM3BOAUTEIBHOCTD, BpeMsl, 00BEM padoThI.

Haxoauts 3HaueHne QyHKIMM 10 3HAYECHUIO €€ apryMeHTa.

[Tonumate rpaduyeckuii crnoco® NpeACTaBICHUS W aHaTU3a HWHPOpPMAIUHM, H3BJIEKATH U

MHTEPIPETHPOBATH HHPOPMALIUIO U3 TPaQHUKOB PEaTbHBIX MPOIECCOB U 3aBUCHMOCTEH.

[IpenmeTHble pe3yabTaThl OCBOCHHS INPOTPaMMBI Y4eOHOTO Kypca K KOHIy oOyueHuss B 8

KJ1acce.

Yucyia 1 BLIYUCTICHUS

Hcnonp30oBaTh HayalbHbIE NPEACTABICHHS O MHOXECTBE JCHCTBUTEIBHBIX YMCENT IS
CpaBHEHUs, OKPYIJICHUS M BBIUMCICHUN, W300pakaTh JICUCTBUTENIbHBIC 4YHCIAa TOYKAMH Ha
KOOPJAMHATHOMU IIPSIMOA.

[TpuMeHsTh MOHATHE apUPMETHIESCKOTO KBAJIPATHOTO KOPHS, HAaXOJIUTh KBAJpaTHBIC KOPHH,
UCIIONB3Yysl TPU  HEOOXOJUMOCTH  KJIBKYJATOP, BBINOJHATH MPeoOpa3OBaHUsl  BBIPAKECHHM,
coJiepKallnX KBaJpaTHbIE KOPHU, UCTIOB3Ysl CBOMCTBA KOPHEH.

Hcnonb30BaTh 3amicy OOJBIINX W MAJIBIX YUCEI C TIOMOIINBIO JIECATUYHBIX JPOOCH U CTCIICHEH

yucaa 10.

AnredpanyecKue BbIpaskeHUs

[IpuMeHATh MOHSTHE CTENIEHU C LIETBIM MTOKA3aTeNIeM, BBIOIHATH TPEe0oOpa30BaHMS BEIPAKECHUH,
COJIEPIKAILMX CTETIEHU C LEJIBIM [TOKA3aTeJIEM.

BrInoaHATE TOXIECTBEHHBIE MPEOOpPa30BaHMS PAlMOHATIBHBIX BBIPAXKEHHM HA OCHOBE IPaBUII
NENUCTBUM HAJl MHOTOWICHAMH U aliTeOpanyecKUMH IPOOSIMHU.

PacknanpiBaTh KBaApaTHBIA TPEXUIIEH HA MHOKUTEIH.

[TpumensTh mpeoOpa3oBaHUs BBIPAXKEHHUH A PEIISHUS pPa3IMYHBIX 33]a4 M3 MaTeMaTHKH,

CMCIKHBIX MTPECIMETOB, U3 peaanofI IIPaKTHUKHU.

YpaBHeHUsI M HEPaBEHCTBA

Pemats nuHeliHbIe, KBaJipaTHbIE YPAaBHEHUSI U PALIMOHAIBHbBIE YpaBHEHMsI, CBOJSAIIMECS K HUM,
CUCTEMBI JIByX YPaBHEHMH ¢ ABYMS [IEPEMEHHbBIMHU.

[TpoBoauTh mHpOCTEHIINE HCCIEIOBAaHUS YPaBHEHMHW M CHUCTEM YpaBHEHHUH, B TOM 4YHCIE C
NpPUMEHEHHEM TIpadUuyecKuX NpeAcTaBIeHUi (ycTaHABIMBaTh, UMEET JIM YPaBHEHUE WJIM CHUCTEMa
YPaBHEHUN PELIEHUS, €CIIM UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT cia0BecHOH (HOPMYIMPOBKH 337a4M K €€ anredpandeckoil MOJenu ¢ MOMOIIbI0
COCTaBJICHUS yPaBHEHUS WM CUCTEMbI ypaBHEHUI, HHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3aJ1a4M [TOJIYYE€HHBIN pe3yJIbTar.

[IpyMeHsTh CBONCTBAa YMCIOBBIX HEPAaBEHCTB Ui CpPaBHEHMS, OLEHKH, pelaTh JIMHEHHBIE
HEpAaBEHCTBA C OJHOM MEPEMEHHON M MX CHUCTEMBI, JaBaTh rpapUuecKy0 MIUTIOCTPALMI0 MHOXKECTBA

peI_HCHI/Iﬁ HEPaBCHCTBA, CUCTCMbI HCPABCHCTB.
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DOyHKIUA
[loHnMaTh M KCHOJB30BATH (YHKIHMOHAJIBHBIC MOHATHA U A3BIK (TEPMHHBI, CUMBOJIUYECKUE
0003HaueHMsI), ONPEAENATh 3HaueHHe (YHKLUUU IO 3HAUYEHUIO apryMeHTa, ONpEeNesiTh CBOMCTBA
byHkmH 1Mo e€ rpaduKy.
Ctpoutb rpaduku JI€MEHTAapHBIX (QYHKIUH BHIA:

y ="y =x%y=x%y =VX, y = x|, onucsBaTh CBOICTBA YHCIOBOIl (yHKINH 1O €& rpaduKy.

[IpenmeTHble pe3ynbTaThl OCBOCHHS MPOTPaMMBI Y4eOHOTO Kypca K KOHIy oOyueHuss B 9

KJacce.

Yucaa 1 BLIYMCTIEHUS
CpaBHI/IBaTL " YIIOPpAJOYMUBATh PAIMOHAJIBHBIC U UPpAallMOHAJILHBIC YHCJIA. BremoaaaTe
apI/I(l)MeTI/I‘IGCKI/IC I[GI\/JICTBI/IH C paqMOHaJIbHBIMHU YUCJIaMH, COUCTAasd YCTHBIC U IMCbMCHHBIC HpI/IéMI)I,
BBITTOJIHATH BBIYUCIICHUA C UPPAIHOHAIIBHBIMU YHUCJIaMU.
HaXOIlI/ITB 3HAYCHHS CTCICHEH C OCJIbIMH IIOKA3aTCIAIMHU U KOpHefI, BBIYUCIIATh 3HAUYCHUA
YU CJIOBBIX BBIp&)KCHHfI.
OprrJIHTb II€I>'ICTBI/ITCJIBHI>IC 4ucia, BBIIOJJHATbL NPHUKUAKY pE3yibTaTa BI)ILII/ICJIGHI/If/'I, OLICHKY

YU CJIOBBIX BBIp&)KCHHfI.

YpaBHeHUs] M HEPABEHCTBA

Pewmate nuHelHbIE U KBaJpaTHbIE ypAaBHEHMS, YPAaBHEHUS, CBOJSALIMECS K HUM, MPOCTEHIINE
IpOOHO-pallMOHANIbHBIE YPABHEHHUS.

Pemate cucteMbl IByX JIMHEHHBIX YpPaBHEHUH C JABYMs IIEPEMEHHBIMU M CHUCTEMBI JIBYX
YpPaBHEHUH, B KOTOPBIX OJTHO YPABHEHUE HE SABIISIETCS JIMHEUHBIM.

Pemarp TekcTOBBIE 3a7aun anredpanvdeckuM CrocoOOM C MOMOIIBIO COCTaBJICHUS YPaBHEHHUS
WJIM CUCTEMBI IByX YPaBHEHUH C JBYMs IIEPEMEHHBIMH.

[IpoBOaUTH MpoOCTEHIINE MCCIECAOBAHUS YPAaBHEHHUM M CHUCTEM YPAaBHEHHM, B TOM YHCIE C
MpUMEHEeHHEeM TpaduyecKuX MpeIcTaBiIeHni (ycTaHaBIMBaTh, UMEET JIM ypaBHEHUE WM CUCTEMa
YpaBHEHUU pelleHus], €CITU UMEET, TO CKOJIbKO, U TIpoyee).

Pemarp nuHeliHble HepaBEHCTBA, KBaJpaTHbIE HEPABEHCTBA, M300pakaTh peIIeHNe HEPABEHCTB
Ha YUCIIOBOM MPSMOM, 3alIUCBIBATh PELIEHUE C IIOMOIIBI CHMBOJIOB.

Pemate cucTteMsbl JIMHEHHBIX HEPABEHCTB, CHUCTEMBI HEPABEHCTB, BKIIIOYAIOIIME KBAJpPaTHOE
HEPaBEHCTBO, HM300pakaTh pEIIeHHWE CHCTeMbl HEPAaBEHCTB HA YHCJIOBOM NPSMOM, 3amUCHIBAThH
pelIeHHE C IIOMOILBK CUMBOJIOB.

Hcnonb30BaTh HEPABEHCTBA MPU PELICHUH PA3JIUYHBIX 3a1a4.

DOyHKIUHA
Pacnio3naBathe yHKIIMHM U3ydeHHBIX BUAOB. [[0Ka3bIBaTh CXEMAaTHYECKH PACTIONOKEHHE HA

KOOPAMHATHOM MJI0CKOCTH TpadukoB GpyHKIMHA Buga: y = Jlx,

2

y=JIx + b, y=-y=ax?+bx +c y=2x%y=VX y = 1x1l B 3aBUCHMOCTH OT 3HAYCHHIl

K02(pPHIIMEHTOB, ONUCHIBATh CBOMCTBA (PYHKIIUHA.
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Ctpouts u n300pakatb cxeMaTuyecku rpaduKy KBaJIpaTUUHBIX (QYHKIUH, OMUCHIBATH CBOIICTBA
KBaJIpaTUUHBIX (YHKIUH 110 UX rpaduxam.
Pacrio3naBath KBagpaTuyHyo QpyHKIHIO 110 hopMyJie, MPUBOAUTH IPUMEPHI KBAAPATUUHBIX

byHKIMI U3 peanbHON KU3HU, PU3UKU, TEOMETPUH.

Yuci10Bble NOC/I€10BATEILHOCTH U POrpeccuu

PacnioznaBath apuMeTHyecKyro 1 reOMETPHUUECKYIO IPOrPECCUU IIPU Pa3HBIX crocobax
3aaHusl.

BbINOMHATE BBIUMCIICHUS C UCTIOIb30BaHUEM (POPMYI N-TO WieHa apu(MeTHIeCKOi 1
FeOMETPHUUYECKOM MPOrpeccuii, CyMMBI MEPBIX N UJICHOB.

N3006paxaTs 4ieHbl NOCIEI0BATEIBHOCTH TOYKAMU Ha KOOPIMHATHON IIOCKOCTH. Pemarth
3a/1a4u, CBA3aHHBIE C YUCIIOBBIMH MOCIEA0BATEIILHOCTAMHU, B TOM YHCJIE 33/1a4U U3 PEaTbHOM KU3HU

(Cc UCTIONB30BaHUEM KATBKYIATOPA, IU(PPOBBIX TEXHOIOTHH).
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7 KJIIACC
K 0 OCHOBHBIE BHIBI JICATEILHOCTH 00YJarOIIUXCSI
HaunmenoBanue paszena (tempr) | NOTAICCTBO CHOBHOC
Kypca 4acoB cojiepKaHmne
Yucia ¥ BEIYUCICHUSL. 25
PannoHabHbIE YUCiIa
CHCcTeMAaTH3NPOBATH M 000ralaTh 3HAHUS
[TonsiTne

palOHaIbHOIO YHCIIA.
Apudmernaeckue neicTBus
C palMOHAJILHBIMU
yucinamu. CpaBHEHUE,
YHOpSAA0YUBaHUE
palOHaIbHBIX YUCEIL.
Crenens ¢ HaTypaIbHBIM
IIOKa3aTeJIEM.

Pemenne ocHOBHBIX 3a1a4
Ha JIpoOH, IPOLIEHTHI U3
peanbHON MPAKTUKU.
[Ipu3naku nenumoctu,
pa3noKeHusi Ha MHOXHUTEIN

HaTypaJIbHBIX YNCEI.

00 OOBIKHOBEHHBIX U JECATUYHBIX APOOSX.

CpaBHUBATB H YHOPAA0OYMBATH AP0oOH, 1peoOpa3oBbIBas IPU
HEOOXOAMMOCTH JIECATHYHBIE IPOOH B OOBIKHOBEHHBIE, OOBIKHOBEHHBIC
B JICCAATUYHBIC, B YACTHOCTH B OECKOHEUHYIO AECATUIHYIO IPOOb.
IIpumeHsTH pa3HooOpa3Hble CIOCOOBI U NPUEMBI BIYUCICHUS
3HA4YeHUH IPOOHBIX BbIPAKCHU,

coJiepxKalx oObIKHOBEHHBIE U AECATUYHBIE APOOH: 3aMEHATh MPU
HEO0XO0AUMOCTH JIECATUUHYIO ApOOb OOBIKHOBEHHOM U OOBIKHOBEHHYIO
JECATUYHOM, TPUBOANTE BhIpaXKeHHE K (hopMme, Haubosiee yaoOoHOH Juis
BBIYUCIICHUH, TPe0oOpa30BbIBaTh APOOHBIE BBIPAKEHHSI HA YMHOXKEHHUE U
JieNieHNe JIeCATUYHBIX ApoOei K IEHCTBUAM C LI€TIBIMU YUCIAMH.
IIpuBoauTHL YKMC/I0BBIE U OYKBEHHbIE IPUMeEPbI CTETIEHU C
HaTypaJIbHBIM IOKa3aTesieM, OObSICHSISI 3HAUE€HUsI OCHOBAHUS CTETIEHU U
MOKa3aTellsl CTEIEHH, HaXOUTh 3HAYEHHUs CTerene Brua a" (a - mroboe

paloHaIbHOE YHUCIIO, N - HATYpaJIbHOE YHCIIO).
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PeanbHble
3aBucuMoctu. IIpsamas u
oOparHas

IpOonmopuHOHaJIbHOCTH

IoHuMAaTh CMBICH 3aMKCH OOJIBIIMX YUCEI C TOMOIIBIO JECATUIHBIX
npobeit u creneneit uncna 10, NpUMEHSITh UX B PEATbHBIX CUTYalLUsX.
IIpuMeHATH MPU3HAKH JETUMOCTH, PA3JI0KEHUS HA MHOXKHTEIH
HATYpaJIbHBIX YHCEIL.

PemaTs 3a1a4u Ha YacTH, MPOLIEHTHI, MPOMOPIIMH, HA HAXOXKICHHUE
IpoOu (MpoLieHTa) OT BEIMYMHBI M BEIMYUHBI 110 €€ 1po0u (MPOLICHTY),
JIpoOu (MpoLieHTa), KOTOPBIA COCTABIISET OJJHA BEJIMYMHA OT APYTOM.
IIpuBoanTH, pa3éupaThb, OLEHUBATH PA3IMYHBIC PELICHUS, 3ATTUCH
pelIeHni TEKCTOBBIX 3a/1a4.

PacniozHaBaTh M 00BICHATD, ONUPASCH HA ONPEACTICHUS, IPSMO
IPONOPLHUOHATIBHBIE U 00PATHO MPONOPLMOHATIBHBIE 3aBUCUMOCTH
MEX/y BEIMYMHAMU; IPUBOJIUTH MPUMeEPBI DTUX 3aBHCUMOCTEH 13
pearbHOTr0 MHpa, U3 APYTrUX y4eOHBIX MPEIMETOB.

Pemath nmpakTUKO-OpHEHTHPOBAHHBIC 3a7]a4l HA APOOH, TPOICHTEI,

NPsIMYIO U 00paTHYIO IPOMOPLHUOHATIEHOCTH, TPOIOPLIUU

Anrebpanueckue

BBIPpAXXCHUA

27

bykBeHHbIE
BBIPA)KECHUS.
[IepemeHnHsbIe.
JonycTtumelie
3HA4YEHHUS
IIEPEMEHHBIX.

DOopMyIIBL.

Osaajgers anredpandeckoil TEPMUHOIOTHEN U CUMBOJIMKOH,
NPHUMEHSATH €€ B IIpoliecce OCBOEHUs yueOHoro matepuana. Haxoanrs
3HayeHMUs! OYKBEHHBIX BBIPAKEHUI MPU 3aJJaHHBIX 3HAUEHUSAX OYKB;
BBITNIOJHATH BBIYUCIIEHUS IO (popmyrnaM. BeImoHATH ipeoOpa3oBanus
LEJIOTO BBIPpAXKCHUA B MHOT'OYJICH IPUBEACHHUEM HO)IO6HI)IX cliaracMmbIX,

pacKkpbITUEM CKOOOK. BBINMOIHATH YMHOKEHHE OJTHOUJICHA
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[IpeobOpazoBanue
OYKBEHHBIX
BBIPAKECHUI,
PacKpbITHE CKOOOK H

IIPUBECACHHUC

HO,Z[O6HBIX cJlaracMbIX.

CBoiicTBa cTeICHH
C HaTypajbHbIM
MOKa3aTeIIeM.
MHOTro04JIeHBI.
CrnoxxeHue,
BBIYMTAHHE,
YMHOKEHHUE
MHOTOYJICHOB.
DopMyiibl
COKpAILEHHOTO
YMHOXEHHUS.
Paznoxenue
MHOT'OYJICHOB

Ha MHOXHTCIIN

Ha MHOTOWIEH ¥ MHOTOYIEHA HA MHOTOWIEH, NPUMEHATh (OPMYJIb
KBaJ[paTa CyMMbI U KBaJpaTa pa3HocTd. OCylecTBIATh Pa3ioKeHue
MHOT'OYJICHOB HAa MHOKUTEIIN IYTEM BBIHECEHUS 3a CKOOKH 0011ero
MHOUTEJIS, TPUMEHEHHs (POPMYJIIbl Pa3HOCTH KBaJPaTOB, (GOPMYII
COKpAILIEHHOTO YMHOKCHHUS.

IpumMensTH peodpa3zoBaHNe MHOTOUICHOB JIJIsl PEIICHUS Pa3IMYHbIX
3aa4 U3 MaTeéMaTukKu, CMCKHBIX ITPEAMCTOB, U3 peanLHoﬁ IIPAaKTHUKH.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHSI MAaTEMaTUKU

YPaBHCHI/ISI 1 HCPABCHCTBA

20

VYpaBHEeHue, npaBuiia
npeoOpa3oBaHUs
YpaBHEHHS,
PaBHOCHIIBHOCTh
YPaBHEHUM.

JIuneitHoe ypaBHEHUE

PemaTe IMHEWHOE ypaBHEHUE C OJHOM IEPEMEHHOM, PUMEHAS
NpaBuHJIa Iepexoa OT UCXOTHOIO YPABHEHUS K PABHOCUIIBHOMY €MY
6onee npocroro Buaa. IIpoBepsATs, sBISAETCS M KOHKPETHOE YHCIIO
KopHeM ypaBHeHus. [logdupars npumepsl nap Yucel, sBISIOMINXCS

pelIeHreM JIMHEWHOTO YpaBHEHHS C IBYMsI IEPEMEHHBIMHU.
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C OJIHOM MIEPEMEHHOM,
peLIECHHE JIMHENHBIX
ypaBHeHuH. Penenue 3anau
C IOMOILBIO YPaBHEHUH.
JIuneitHoe ypaBHEHUE C
JIBYMSI

MIEPEMEHHBIMU U €0
rpacduk. Cucrema AByx
JIMHEWHBIX YPaBHEHUU C

ABYMA ICPEMCHHBIMHA

CTpouThb B KOOPAMHATHOHN IJIOCKOCTH IpauK JTUHEHHOrO ypaBHEHHS C
MBYMsI TEPEMEHHBIMHU; MOJIB3YACh TpaduKOM, NPUBOAUTH NPHUMeEpPHI

pellieHus: ypaBHEHUSI.

HaxoauTth penieHue cucTeMbl IBYX JIMHEWHBIX YPAaBHEHUH C IBYMs
IIEPEMEHHBIMHU.

CocTaBiasiTh U pemIaTh YpaBHEHUE WIHM CUCTEMY YPABHEHUH 110
YCIIOBUIO 33J]a4l, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM

3a/1a4y IIOJIY4ECHHBIA pe3ysbTaT

Koopnaunats! u rpaduku.

DyHKIMHU

24

Koopannara Touku Ha
npsamoit. Yucnosbie
MpOMEXKYTKH. PaccrosHue
MEXKY ABYMsI TOUKaMHU
KOOPAMHATHOU IIPSIMOA.
[IpsamoyronsHas cucrema
KOOPAMHAT HA INIOCKOCTH.
[Ipumeps! rpadukos,

3aJlaHHBIX GOopMyTIaMHu.

HN300paxaTh HAa KOOPIMHATHON TIPSIMOM TOYKU, COOTBETCTBYIOIINE
3a/IaHHBIM KOOPJAWHATAM, JTy4d, OTPE3KU, MHTEPBAJIBI; 3aMUCHIBATh UX
Ha ajreOpanveckoMm si3bike. OTMe4aTh B KOOPAUHATHOM MJIOCKOCTH
TOYKH TIO 33JaHHBIM KOOPAMHATAM; CTPOUTH IPapUKH HECIOKHBIX
3aBUCHMOCTEH, 3a1aHHBIX (hOpMyTIaMH, B TOM YHCIIE C IOMOIIBIO

U POBBIX TaOOPATOPHIA.

IIpuMeHSATH, M3y4aTh NPEMMYUIECTBA, HHTEPIPETHPOBATH

rpaduueckuii criocod NnpeacTaBIeHHs U aHaJIN3a pa3Ho0Opa3HOH

XKHU3HEHHOM nHpopmanuu. OcBauBaTh MOHATHE QYHKIIMHU, OBJIaI€BaTh

(YHKIIMOHATIEHOW TEPMHHOIOTHEH.

Pacno3snaBathb jauHElHY0 QyHKIHO Y = KX + b,
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UYrenue rpaukoB
pealbHbIX 3aBUCUMOCTEM.
[onsarue Gpynkuuu. ['papux
¢bynkuun. CBoiicTBa
¢bynkuit. Jluneitnas
¢bynkus. [Toctpoenue
rpaduka TuHEHHON

¢bynakuu. I'padux pyHkIMN
—| x|
y =

ONMCBHIBATH €€ CBOWCTBA B 3aBUCHMOCTH OT 3HaUY€HUH KO PHULIHEHTOB
Kk ub.

Ctpouthb rpapuku JTHHEHHON QyHKIUU, QYHKIIUU y = | X |.
Hcnoan3oBath nM(ppoBbIe pecypcesl 1)1 IOCTPOSHUS I'papUKOB
(GyHKUIMN ¥ U3YYEHUS UX CBOMCTB.

[IpuBOIUTE IPUMEPHI JIMHEMHBIX 3aBUCUMOCTEN B PEAJIbHBIX IPOLECCax

U ABJICHUAX

[ToBTOpEHME M 0000IIIEHNE

[ToBTOpEHNE OCHOBHBIX
MOHSATUI U METOJIOB Kypca 7

Kjacca, 0000IIeHe 3HaHUH

Bbi0upaTh, NPUMEHATH OLEHUBATH CIIOCO0OBI CPAaBHEHUS YHCE,
BBIYMCIICHUH, IPeoOpa30BaHM BhIpaXKEHUH, peIlICHHs] YpAaBHECHHH.
OcymecTBaATh CAMOKOHTPOJIb BBIIIOJIHAEMBIX AEUCTBUN U
CaMOIIPOBEPKY pe3ysIbTaTa BEIYUCICHHH, TpeoOpa3oBaHui,
IIOCTPOEHHH.

PemaTe 3a1a4M U3 peanbHOW KU3HU, IPUMEHATh MaTeMaTHYeCKUe
3HAHMSA UL pEIEHUs 33]1a4 U3 JPYTUX MPEIMETOB.

PemaTe TeKCTOBBIE 32/1a4H, CPABHMBATh, BLIOMPATH CIIOCOOBI

pELIeHHS 3a1a9n

OBUIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

102
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8 KNIACC
OCHOBHBIE BHJIbI JEATENLHOCTH 00YYaOIIMXCS
HanmeHoBanue paszena (Tempr) | KOTHYECTBO OcHosHoe
Kypca 4acoB cojiepKaHne
15

Yucna v BBIYUCTICHUS. KBanpaTHbiii KOpeHb U3
KBanparhbie kopHU yucna. [loustue 06

HppauoOHAIbLHOM YHCIIC.
I[eCﬂTI/I[IHI)Ie HpI/I6J_II’I)KeHI/I5I (DOpMyJ'II/[pOBaTB OompeacJeHue KBaJapaTHoro KOpHsa U3 4ucljia,

MPPAIMOHATBHBIX YHCEl. apru(pMETHYECKOro KBaApaTHoro kopHs. [IpuMeHATH ornepaluio
JlelicTBUTEIbHbIC YHCIIA. W3BJICUCHUSI KBAJIPATHOTO KOPHS U3 YHCIIa, HCMOJb3YS IIPU

CpaBHeHHe HEOOXOIMMOCTH KaJAbKYJATOP. OUeHUuBATh KBAapaTHbIC KOPHU
JEMCTBUTELHBIX YHCEL. LEJIBIMHA YHCTIAMU U JACCITUYHBIMU TPOOSIMH.

YpaBHeHHE BHA CpaBHUBATh M YHNOPSAOYHMBATH pAlMOHAJIBHBIE W HpPpaAlMOHATHHBIC
x*=a. YKUCIIa, 3alIUCAaHHBIE C TOMOIIBIO KBAAPATHBIX KOPHEH.

CaoitctBa apudpmernyeckux | HCCIeI0BaTh ypaBHEHNUE X? = &, HAXOJUTh TOUHbIE M MPUOTMKEHHBIE
KBaJPaTHBIX KOPHEM. KopHH pu & > 0.

IIpeoGpasoBanne urcioBbix | VICCIEI0BATEL CBOMCTBA KBAIPATHBIX KOPHEH, IPOBOJIA YHCIIOBBIC
BBIP@KEHNIA, cofepKammx | OKCICPUMEHTHI C HCIIOIb30BAHHEM KallbKYITOPa (KOMIIBIOTEPA).
KBA/PATHbIC KOPHH Jloka3bIBaTh CBOMCTBA apu(METUYECKUX KBAJAPATHBIX KOPHEl;
MPUMEHSITh UX JUJIs peoOpa3oBaHusl BeIpa)keHUH. BbINOTHATH
npeodpa3oBaHMsA BbIPAXKEHUHN, COJEPKAIIUX KBAIPATHBIE KOPHHU.
BripaxkaTh iepeMeHHbIE U3 TEOMETPUYECKUX U PU3NYECKUX (HOPMYIL.
BorunciasiTh 3HaYeHUs BHIPAKEHUH, coiepKallluX KBaJpaTHbIE KOPHH,

HCIIOJIB3YS IMPU HGO6XOHI/IMOCTI/I KaJIbKYJIATOP.
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Hcnonb30BaTh B X0/ pEIICHUS 3a/1a4 JIEMEHTAPHbIC MTPECTABICHUS,
CBSI3aHHBIE C MPUOIMHKEHHBIMHA 3HAYCHUSIMU BEJTUYHH.
3HAKOMUTBCSA C HCTOPHEN PAa3BUTHUSI MAaTEMaTUKHU
Yucna u BeruucieHus. CTeneHb 7 CreneHb C 1EeIbIM
C LIEJIbIM TTOKa3aTeeM noka3zarenieMm. CTanapTHas
3AIIHCE GHCIIA. ®opmMyIMpPOBATH ONpee/ieHHe CTEIICHH C LIEJIbIM MOKa3aTeeM.
Pasmepbl 0GbEKTOB IIpeacTraBasTh 3aMUCh OOJIBIIUX M MAJIBIX YHUCEJ B CTAHAAPTHOM BHJIC.
OKPY/KAIOLLEro MUpa (0T CpaBHMBATD YKCJIa U BEJIUYUHBI, 3l CAHHBIE C UCIIOJIb30BAHUEM
3IIEMEHTAPHBIX YACTHUI] crenienn 10.
J10 KOCMHYECKUX OOBEKTOR) HUcnosb30BaTh 3anMch YUCEI B CTaHAAPTHOM BHUJIEC IS BBIPAKEHUS
b
JUTHTEIBHOCTD TIPOLieccoB  [PA3MEPOB 00BEKTOB, JITTUTEIILHOCTH MPOIIECCOB B OKPYKAIOIIEM MHPE.
B OKDY’KAIOLIEM MHPE. ®opmyMpoOBaTh, 3aIMCHIBATH B CHMBOJIMYECKOi (hopme 1
CBOICTBA CTENeHH ¢ 1eipiM | HIVTIOCTPHPOBATH NPHMEPAMHU CBOKCTBA CTEICHH C LENIBIM
HOKa3aTeneM MOKa3aTeseM.
IIpumeHsTH CBOMiCTBA CTENEHU ISl TPEOOPA30BAHUSI BHIPAKEHUH,
COJIepXaIINX CTEIEHH C LETbIM MoKa3areaeM. BhINOJIHATH 1eiicTBHs ¢
YrClIaMU, 3alTUCAHHBIMU B CTAHJIAPTHOM BUE (YMHOXEHHE, JIEJICHNUE,
BO3BEJICHUE B CTCIICHb)
AnreOpanueckre BhIpaXKeHUsI. 5 N
KBagparublii L.
KBaapaTHbIil TpéXuneH Tpéxen Pacno3naBathb KBaJipaTHBIN TPEXUIIEH, YCTAHABIMBATH BO3MOKHOCTh €r0
' pa3NoKEeHUs] Ha MHOXKHUTENU. PackiaaabIBaTh HA MHOKHTEH
Paznoxenue .
KBaJPATHBIN TPEXUJIEH C HEOTPULATENbHBIM JUCKPUMUHAHTOM
KBaJPaTHOTO
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TpEXUIICHA HA MHOKUTEIN

Anrebpanyeckue BhIPAKECHHUS.

Anrebpandeckas 1po0b

15

Anrebpanyeckas
npoOb. JlomycTumele
3HAYCHUS

NEPEMEHHBIX,
BXO/ISIIINX

B ajireOpanyeckue
BBIPKEHUSI.

OCHOBHOE CBOMCTBO
anreOpanyeckoi 1pooH.
Coxkparienue Apooeii.
CrnoxeHue, BBIYUTaHHE,
YMHOXXEHUE U JeJICHUE
anredpandeckux Ipooei.
[Ipeobpa3zoBanue
BBIPAKECHH,
COJIepIKAIITIX
anreOpanveckue

podu

3anuceiBaTh anrebpanyeckue BoipaxxeHus. HaxonuTs o6nactb
oTpezieNieHUs] PAllMOHAIBHOTO BhIpAXKEHUS. BBINOJIHATH YKCIIOBBIE
MOJICTAHOBKU ¥ BBIYMCJSATH 3HAUCHUE IPOOH, B TOM YUCIIE C TOMOUIBIO
KaJbKyJATopa. ®opMyJIMpoBaTh OCHOBHOE CBOMCTBO ajireOpandeckon
JpoOH ¥ MPUMEHSATH €ro JUIsl mpeoOpa3zoBanus 1pooeii. BhINMOJIHATH
AeiicTBUSA ¢ anredpandeckuMu npoosivu. [IpumensTe npeoOpa3oBaHus
BBIpOKEHUH [T pelieHus 3aa4. BoipamxaTs nepeMeHHble u3 GopMys

(pu3mueckux, TeOMETPUYECKHIX, ONMCHIBAIOIINX OBITOBBIE CUTYAIUH )
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YpaBHEHMsI M HEpaBEHCTBA. 15 KBagpatHoe ypaBHEHUeE.
KBagpaTHble ypaBHEHUS Henonnoe kBagparHoe
ypaBHeHue. Dopmyna
Pacno3naBaTh KBaJpaTHbIC YPABHEHUS.
KOpHEH KBaIpaTHOTO .
3anuceiBaTh GOpPMYJIy KOPHEH KBaJ[paTHOTO ypaBHEHUS; peliaTh
ypaBHeHus. Teopema Buera.
KBaJpaTHbIe YPaBHeHHUs — I0JHbIE U HenosHble. [IpoBoauTs
Pemenne ypaBHeHUN, . N
npocTeiiliue uccaeJ0BAHUA KBAIPaTHBIX YPABHEHUH.
CBOJISIIIIMXCSI K KBAJIPATHBIM.
PemaTs ypaBHeHMs1, CBOJSAIIMECS K KBaJAPATHBIM, C TIOMOLIbIO
[Ipocretinme apoOHO- . . .
npeoOpa3oBanuii u 3aMmeHol iepemenHoi. Hadmonatb n
panroHaIbHBIC YPaBHEHHUS.
aHAJM3UPOBATH CBS3b MEXKIY KOPHSAMH U KOdpPHUIIHeHTaMU
Pemienue TekcToBbIX 3a1a4
KBaJpaTHOTrO ypaBHeHus. @opmyimpoBaTh TeopemMy Buera, a Takxke
C MOMOUIbIO KBAIPaTHBIX
00paTHYIO - TeOpeMy, IPUMEHSTh 3TH TEOPEMBI [T PELICHHUS 3a1ad.
ypaBHEHUU
Pemath TeKkcTOBbIE 321a4H aNreOpauECKUM CIIOCOOOM: TIEPEXOIUTH OT
CJIOBECHOH (POPMYITMPOBKH yCIOBHUS 33a4M K ajaredpandecKoi MoJIen
nyTEM COCTaBIICHUS YPaBHEHMUsI; pelllaTh COCTABJICHHOE YpaBHEHHUE;
MHTEPIPETHUPOBATH PE3YJIbTAT.
3HAKOMHUTBCS C HCTOPHEH Pa3BUTH alredpsl
13

YPaBHCHI/I}I n HCPaBCHCTBA.

Cucrembl ypaBHEHUN

JIuneliHoe ypaBHEHHUE C
JIBYMSI

MEePEMEHHBIMH, €ro TpaduK,
MIPUMEPBI PEIICHUS
YpaBHEHUH B LIEJIBIX
yucnax. Pemenne cucrem

JIBYX JIMHEWHBIX YPAaBHEHHI

Pacno3HaBaTth JIMHEIHBIC YPABHEHUS C ABYMS IEPEMEHHBIMMU.
CrponThb rpaguKy TMHEHHBIX YPaBHEHHI, B TOM YUCIIC UCTIOIb3YS
uHu(ppoBLIe pecypcsl.

Pa3zimuaTe napasuienbHbIE U IEPECEKAIOIINECS MTPSMBIE IO UX
YPABHEHUSIM.

Pemate cuctemsl 1ByX JIMHEWHBIX YPAaBHEHHUU C JBYMS IEPEMEHHBIMHU

OJICTAHOBKOU U CJIO)KEHUEM.
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Pematp mpocreiiime cuCTEMbI, B KOTOPBIX OJJHO U3 YPaBHEHUH He
SIBJISIETCSI JTMHEHHBIM.

C ABYMs1 [IEPEMCHHbBIMHU. [puBoauTh rpaduuecKyr0 HHTEPNPETALNMIO PEIICHUS YPaBHCHHS C
IIprmeps! pemenus cucTeM IByMsI IEPEMEHHBIMU U CUCTEM YPABHEHUH C IBYMS IEPEMEHHBIMH.

HCJIMHCHHBIX YPABHCHUH € PejaTh TEKCTOBBIE 321a4H AITeOPanIECKUM CIIOCOO0M
JBYMSI IIEPEMEHHBIMH.

I'paduueckas
WHTEpNpETAUs YPAaBHCHUS
C IByMsI IEPEMEHHBIMH 1
CHCTEM JIMHEHWHBIX
YpPaBHEHUU C JIBYMSI
nepeMeHHbIMU. Penienne
TEKCTOBBIX 3a/1a4 C
IIOMOIIBIO CUCTEM

YpaBHEHUNU

ypaBHCHI/IH )51 HEpaBCHCTBA. 12 (I)OpMy.]'lI/IpOBaTb CBOMCTBA YMCJIOBBIX HEPAaBCHCTB, NJIJIFOCTPUPOBATH

HepaBCHCTBa HUX Ha KOOpI[I/IHaTHOI\/'I HpHMOﬁ, JAOKa3bIBaTh anre6panquKI/I.

YucnoBbie HCPAaBCHCTBA U

X CBOMCTBA. IIpuMeHATH CBOMCTBA HEPABEHCTB B X0/1€ penleHus 3a1ad. Pemars

HepaseHCTBO ¢ OIHO JTUHEIHbIE HEPAaBEHCTBA C OJJHON MEPEMEHHOM, N300paXkaTh pelieHne

HepeMeHHOﬁ. JIuHelHBIE HCPAaBCHCTBA Ha YU CJIIOBOU IIPAMOM. Pemath cucteMbl THHEHHBIX

HEPaBEHCTBA C O,lIHOfI HCPAaBCHCTB, I/1306pa)KaTB PEIICHUE CUCTEMBI HCPABECHCTB HA YMCJIOBOU

MIEPEMEHHOM U UX PEIICHHE. pAMOn
CucreMbl TUHENHBIX

HCPAaBCHCTB

56



denepanbHas paboyas nmporpamma | Marematuka. 5-9 kinaccel (0a30Bbll YPOBEHb)

C OJIHOM IIEPEMEHHOU U UX
pemenue. M3o0paxenue
peLICHUs JTMHENHOTO
HEPAaBEHCTBA U UX CUCTEM
Ha 4MCIIOBOM IIPSAMOM
OyHkuuu. OCHOBHBIE IOHATHS 5 [TonsTue GyHKIUH. Hcnoab30BaTh QyHKIMOHAIBHYIO TEPMHUHOJIOTHIO H CHMBOJINKY.
OO6nacTp onpeneneHus u BoruucasTe 3HaueHHs QyHKIMIA, 3aJaHHBIX popMysiaMu (IIpH
MHO’KECTBO 3HAYECHUN HE00XO0IMMOCTH HCII0JIb30BaTh KAJIBKYJISATOP); COCTABJIATH TA0J MBI
¢yskun. CnocoObl 3HaYeHMii GyHKINH.
3aJaHus QYHKIIHM. CtpouTs N0 TOYKaM rpaguku GyHKINH.
I" papuk pyHxum. OnuceiBaTh cBOMCTBa QYHKIIMU Ha OCHOBE €€ Irpa)uyecKoro
CaoiicTBa QyHKIIUU, UX MPEICTABICHUS.
oToOpaxkeHue Ha rpaduke Hcnonb3oBaTh QYHKIMOHAIBHYIO TEPMHHOJIOTHIO H CHMBOJIUKY.
HccnenoBath npumMepsl rpadMKOB, OTPaXKAIOIIUX pealIbHbIE MPOLIECCHI U
apyieHus. IIpuBOAMTHL NPpUMeEpPBI IIPOLIECCOB U SIBJICHUN € 3aJaHHBIMU
CBOMCTBAaMH.
Hcnonb30BaTh KOMIBIOTEPHBIE MPOrPAMMbI
JUIS TOCTPOeHUS IpaduKOB (PYHKIMI U N3yYeHHS UX CBOMCTB
DyHKLHH. 9 Urenue U oCTpOCHUE Haxoauthb ¢ noMoubio rpadguka QyHKIUN 3HAUCHUE OJTHON U3
Hncnosbie GpyHKM rpapuKoB QYHKIHIA. paccMaTpUBAEMBIX BETMYUH 10 3HAYEHUIO JIPYTOM.
[Tpumeps! rpadukoB B HecioKHBIX Cily4asx BbIPaKaTh (pOPMYJ10i 3aBHCHMOCTD
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(GYHKIMIA, OTpaXkaroImInX
peabHbIE TPOLECCHI.
dyHKINH, ONMCHIBAIOIINE
OpSAMYIO U 00paTHYIO
MPONOPLIUOHAIEHBIE

3aBUCUMOCTH, UX IpaduKu.

['padux pyHKIHN
V=x

OyHKINHU

y=x4y=x3,

yEVX Y =[x];

rpaguyeckoe penieHme
YPaBHEHHH U CUCTEM
YpaBHEHUNU

MEXy BEJINYMHAMU.

OnuceIBaTh XapakTep U3MEHEHUs OJHOW BEJIMYMHBI B 3aBUCUMOCTH OT
W3MEHEHUS JIPYTOHu.

Pacno3naBarthb Buabl n3ydyaeMbix ¢yHkiui. [loka3siBaTh
cXeMaTH4YeCKH TOJI0KEHNE Ha KOOPAWHATHOM MJIOCKOCTH TPaHKOB
dynkmuii Buna: y = X2,y = x5,y = VX, y =| x |. Menosb3oBath
(pyHKIHMOHAJBHO-TPa(uYecKHe MPeICTABIEHHUS s pELICHUS U
HCCJIE0BAHNS YPABHEHHUM U CUCTEM YPaBHEHHUM.

I[IpumensTh HMPPOBHIE pecypcehl Ui NOCTPOCHUS TPadUKOB PYHKITHIA

[ToBTOpenue n o6o01IEHNE

[ToBTOpEHNE OCHOBHBIX
MOHSATHUI U METOJIOB KypCOB
7 u 8 xi1accoB, 0000IIEHHE

3HAHUH

Bb10upaTh, NpUMEHATH, OLLEHUBATH CIIOCO0ObI CPABHEHUSI YHCEIL,
BBIYUCIICHUH, IpeoOpa30BaHM BBIpAXKEHUH, pEIICHHs YPaBHEHHA.
OcymecTBaAATH CAMOKOHTPOJIb BHIIIOJIHAEMBIX IEHCTBUN U
CaMONPOBEPKY pe3yJibTaTa BEIUUCIECHUH, TpeoOpa3oBaHuil, MOCTPOSHHIA.

Pemate 3a1a4M U3 peajibHOM *KU3HHU, IPUMEHATDH
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MAaTCMaTUUYCCKHUEC 3HAHUA JIA PCIICHUSA 3a/1a4 U3 APYTrUX NpCIMETOB.
PemaTthb TeKCTOBbIE 3ajgavu, CpaBHHUBATD, BbIﬁHpaTb CII0COOBI

pELIEHHUS 3a/1a4n

OBIIEE KOJIMYECTBO
YACOB II0 ITPOTPAMME

102
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9 KJIACC
K o OCHOBHBIE BH/IbI JE€ATEILHOCTH 00YJarOIMXCs
HaunMmenosanue paszena (TeMbl) OJMICCTBO CHOBHOC
Kypca 4acoB cojiepKaHme
9

Ywciia v BBIYUCIICHHS.
JleficTBUTEIbHBIE YKCIIa

PammmonansHEIC Umcna,
MppaliOHAJIbHbIE YHUCIIA,
KOHEUYHBIC 1 OECKOHEYHBIE
JeCATUYHBIE POOH.
MHoxecTBO
JEACTBUTENbHBIX YHCEN;
JIEHCTBUTENbHBIE YHCIIA KAK
OECKOHEUHbIE IeCATHUHBIE
npobu. B3zanmuo
OJIHO3HAYHOE COOTBETCTBUE
MEX/1y MHOXXECTBOM
JIEHCTBUTEILHBIX YHUCET U
MHOKECTBOM TOYEK
KOOPJAMHATHOW IIPSIMOIA.
CpaBHeHne
JeHCTBUTENBHBIX YHCEN,

apupMeTHIeCcKue

Pa3BuBaTh npeacraBjieHus O YUCJIAaX: OT MHOXKECTBA HATYPAJbHBIX
YHUCEI O MHOYKECTBA JICMCTBUTENBHBIX Uncesl. O3HAKOMUTBHCS C
BO3MOYKHOCTBIO MPECTaBICHUS ACHCTBUTEILHOTO YHCIIa KaK
OECKOHEUHOU JECTUYHON TpOOH, MPUMEHSTD JI€CATUUYHbIE
NPUOJIMIKEHUS PAlMOHAIBHBIX M HPPAIIMOHAIBHBIX YHCEIL.
HN300paxkaTh eliCTBUTEIbHBIC YHC/Ia TOYKAMU KOOPAMHATHON MPSIMOM.
3anuchIBaTh, CPABHUBATH U YIIOPSII0YMBATH

JIEHCTBUTEIbHBIE YHCIIA.

BbINOHATH, cOUETast YCTHBIE U MMCbMEHHBIE TPUEMBI,
apudmMeTnyecKue AelCTBUA C PAllMOHATBHBIMU YHCIaMU; HAXOAUTh
3HAUYEHMSI CTENIEHEH C LeJIbIMU NTOKA3aTeNIIMU ¥ KOPHEW; BBIYUCIATH
3HAYEHHS YUCIOBBIX BeIpakeHuil. [losryunTs npeacrasiieHue o
3HAYMMOCTHU JIEHCTBUTEIBHBIX YMCEI B IPAKTUYECKOMN JACATEIHHOCTH
YEJI0BEKa.

AHAJIU3UPOBATH U /1€J1aTh BBIBOAbI O TOUHOCTH MPHUOIUKEHUS
JIEHCTBUTEILHOTO YUCJIA TIPU PEIICHUH 3a/1a4.

OKpyriasiTe IeHCTBUTEIHHBIE YHCIIA, BHINOJHATH MPUKHIKY

pe3yiibTara BBIQHCHCHHﬁ, OLCHKY 3HA4YCHUI
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IEUCTBUSA

C JEMCTBUTEIbHBIMU
YL CIIaMU.
[IpubmmxkéHHOE
3HaYCHHUE BEJMYHHBI,
TOYHOCTb
PUOJIKECHUS.
OKpyTJieHHue Yrced.
[Ipuknka ¥ OLEHKa
pe3yJIbTAaTOB

BBLIYUCIICHUN

YHCJIOBBIX Bpra)KCHHfI.

3HAKOMHUTBLCH C PICTOpPlCﬁ Pa3sBUTHUA MaTEMAaTUKH

YpaBHEHMS U HEPABEHCTBA.
YpaBHEHHU C OJHOU ITIEPEMEHHON

14

Pemenne ypaBHeHUH,
CBOJSLUXCS

K JINHEHHBIM.
KBagparHoe
ypaBHEeHUE. Penienne
YPaBHEHUH,
CBOJSIINXCS

K KBaJIpaTHBIM.

UYETBEPTOU CTEIICHEN

JInneliHoe ypaBHEHHE.

bukBapaTHbIE

YpPaBHEHUS.

[ Ipumepsl peLIeHus
YpaBHEHUU TpeTbeit 3

OcBauBaTh, 3aI0MMHATH U PUMEHSATH rpaduyeckne MeTOAbI IPU

pELICHUH YPaBHEHUM, HEPABEHCTB U UX CUCTEM.
Pacno3naBaTh 11e71b1€ U IpOOHbBIE YpPaBHEHMUS.
PemaTe JIMHeHHbIE M KBAJIPATHbIE YPaBHEHHNS,

YpaBHCHUS, CBOIAIIUCCA K HUM, HpOCTeI\/'IIJ_II/Ie I[pO6HO - padluOHAJIBHBIC

YpaBHCHMU.

HpezmaraTb BO3MOXKHBIE CIIOCOOBI peaieHud TEKCTOBBIX 3a1a4,
06cymz[aTb HX U pelIaTb TEKCTOBBIC 3a1a4X pa3HbIMU CIIOCOOaMHU.
3HAKOMHUTLCH € I/ICTOPHCfI Pa3BUTHUA MAaTCMAaTUKH
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pa3ioKeHUEeM Ha
MHOUTeNH. Pemenue
JIpOoOHOpAIIMOHAIBHBIX
ypaBHEHUH.

Pemennie TekCTOBBIX 3a71a4
anredpandeckuM MEeTOA0M

ypaBHeHI/IH U HCPABCHCTBA.

Cucremsl ypaBHeHUN

14

YpaBHEHHE C IBYMsI
[EPEMEHHBIMU U €ro rpaguk.
Cucrema 1ByX JTUHEHHBIX

YPaBHEHHUH C IBYMs
IIEPEMEHHBIMU U €€
peuienue. Pemenne cucrem
JBYX YpaBHEHHUMH, OJHO U3
KOTOPBIX JINHEWHOE, a
JPYyroe - BTOPOW CTEIEHHN.
I' paduueckas
MHTEPIpETAIHS CUCTEMBI
YpPaBHEHUU C IBYMsI
nepeMeHHbIMU. Pelnenue

TCKCTOBBIX

OcBanBaTh U NPUMEHSATH IPUEMBI PELICHUS CUCTEMBI ABYX JTMHEHHBIX
YpPaBHEHUI C TBYMS IEPEMEHHBIMU M CHCTEMBI IBYX YpaBHEHUIA, B
KOTOPBIX OJTHO YPaBHEHHE HE SIBIISCTCS JINHEHHBIM.

Hcnons3oBaTs GyHKIIMOHATHHO-TPAdHUECKIE TIPEICTABICHUS IS
peleHust U UCCJIeI0OBAHUS YPABHEHUHN U CUCTEM.

AHAJIU3MPOBATH TEKCTHI 3a/1a4, pelIaTh UX

anredpanvdeckuM crocoOOM: MepexoAuTh OT CIOBECHON (OPMYJINPOBKU
YCIIOBUS 3aJja4H K anreOpandecKoil MOJIENN IyTEM COCTaBIICHHS
CHCTEMBI ypaBHEHUH; pelllaTh COCTABJICHHYIO CUCTEMY YPaBHEHUH;
HHTEPNPETHPOBATH PE3YIIbTaT.

3HAKOMHUTLCH € HCTOpHEﬁ Pa3BUTHA MATCMATHKU
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3aJa4 aJ'Il"e6paI/ILI€CKI/IM

CrocoooM
VpaBHEHHs M HEPABCHCTBA. 16 Yurarh, 3a0UCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencraa HEPAaBEHCTBA; MCIIOJIb30BaTh CHMBOJIUKY U TEPMHHOJIOTHIO.
BbINoJHATH 1pe0Opa3oBaHus HEPABEHCTB, HCIOJIb30BATH ISt
npeoOpa3oBaHKs CBOMCTBA YUCIIOBBIX HEPABEHCTB. Pacmo3naBarhb
JIMHEWHbIE U KBAJ[PaTHbIC HEPABEHCTBA. PeIaTh JInHEHHbIE
HEPABEHCTBA, CUCTEMBI JINHEHHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB,
BKJIFOYAIOLINX KBAPATHOE HEPABEHCTBO, M PEIIAThL UX; 00CYKIAATH
YucnoBsle HEPaBEHCTBA U
TIOJIy4EHHBIE PELIEHUS.
UX CBOWCTBA.
y N306pakaTh peleHre HEPABEHCTBA U CUCTEMbI HEPABEHCTB Ha
JIuneliHbIe HEpABEHCTBA C . o
. . YUCIIOBOM NPSMOA, 3AIIMCHIBATH PEILEHHE C IOMOIIBIO CHMBOJIOB.
OJIHOIi IEPEMEHHOM U UX
Pewmiath KBaJpaTHbIE HEPABEHCTBA, HCIIONL3YA IPapUIECKUE
pemenue. CucrteMbl
. NPEICTABIEHHUS.
JIMHEHHBIX HEPABEHCTB C
OcBauBaTh U IPUMEHATH HEPABEHCTBA TIPU PEIIEHUU PA3IMYHBIX
OJIHO¥ TIEPEMEHHOM U UX
3a/1a4, B TOM 49UCJIE MPAKTUKOOPHEHTHPOBAHHBIX
pemenue. Kanparusie
HEPABEHCTBA U UX PEIIEHHUE.
I'padpuueckas
UHTEPIPETAIUS HEPABEHCTB
¥ CHCTEM HEPABEHCTB C
JIBYMsI TIEPEMEHHBIMU
Oynxuun 16 KBanparuunas ¢pyHknus, e€ | PacmosHaBaTh BH/IbI H3y4aeMbIX (YHKIHI; HITIOCTPHPOBATH

rpaduK U CBOMCTBA.
[Tapabona, KoOOpIUHATHI
BEPLIMHBI TapaloJIbl, OCh

CXEMAaTH4Y€CKHU, 00BACHATDH
PACIIOJIOKCHUEC Ha KOOpHHHaTHOﬁ IIJIOCKOCTH Fpa(bI/II(OB

k

dyukumii Buga: y =kx, y=kx +b, y =—, y = x4,

X
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CUMMETpPHHU TTapadoIIbI.
I'padukn Gyskmmii:
y=kx,y =kx +b, k

y=-

X
V=x?
V=x3
YV =VXx,
y=M

y=x3,y=VX, y =|X | B 3aBHCUMOCTH OT 3HAYCHHII KO3 PUIIHEHTOB;
OIMCHIBAThH X CBOWCTBA.

Pacno3naBaTh kBagpaTHuHy0 QyHKIHIO 110 popmysie. [IpuBoanTh
NMpHUMepbI KBAJIPATUYHBIX 3aBUCHMOCTEH U3 PEATbHOM KHU3HH, (PU3UKH,
TCOMETPHH.

BoisaBasITH 1 000011aTh 0COOEHHOCTH TpadHKa KBaJAPaTHIHOM
dyskmum y = ax? + bx + c.

CTpouTs U H300paxkaTh CXeMATHYECKH TPaPUKH KBAJIPATUIHBIX
dyHKIMiL, 3a1aHEBIX GopMyTaMu BHAa y = axZ, y =ax? +q, y =a(x +
p)?, y = ax? + bx + c. AHAIM3MPOBATHL U NPHMEHSATH CBOCTBA
U3YyUYCHHBIX (DYHKIIMU JJIS MX TIOCTPOCHUS, B TOM YHCJIE C TIOMOIIBIO
U(PPOBBIX PECYPCOB

YuciioBrle

IIOCJICA0BATCIBbHOCTHU

15

[TonsiTue yncnoBou
MOCJIeI0BATEILHOCTH.
3ananue
MOCJIeI0BATEILHOCTH
peKyppeHTHOU (hopmyIoi u
dhopmyIoit N-2o uneHa.
Apudmernueckas u
reOMETpUYECKast
MIPOTPECCUMU.
@opmynbl N-TO YieHa
apudmeTnyecKoit u

r€OMETPUYECKOI

OcBauBaTh U NPUMEHSATDH UHJIEKCHbIE 0003HAYEHUS], CTPOUTH
peuyeBble BHICKa3bIBAHMS C UCIIOJIb30BAaHUEM TEPMHUHOJIOTHH,
CBSI3aHHOM C MOHSATHEM I10CJIE0BATEIbHOCTH.

AHaau3upoBaTh GopMyIly N-TO 4jeHa MOCIeI0BAaTENIbHOCTH UITH
PEKYPPEHTHYIO (OPMYITY U BHIMMCJIATDH YICHBI T0CIE10BaTEIbHOCTEMH,
3aJJaHHBIX ATUMHU (POPMYIIaAMHU.

YcTranaBiMBaTh 3aKOHOMEPHOCTB B IOCTPOCHUU
MIOCJIEI0BATEIBHOCTH, €CIIN BBITUCAHBI IEPBBIE HECKOJIBKO €€ YJICHOB.
Pacno3znaBaTh apu(METHUECKYIO U TEOMETPUUECKYIO TPOIPECCUN TIPU

Pa3HbIX criocodax 3aJaHusl.
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MIPOrpeccuil, CyMMbI
MIEPBBIX N YJIECHOB.
N306paxkeHune 4ieHoB
apudmeTnuecKoit u
reOMETPUYECKOMN
IIPOrpeCCUil TOUKaMH Ha
KOOPJAMHATHOM IIOCKOCTH.
JIuueiHbI 1
SKCIIOHEHILIMAIbHBIN POCT.

CroxHEBIE IIPOLCHTLI

PemaTs 3a7auu ¢ CHOIb30BaHUEM (POPMYII N-TO YJIeHA
apu(pMeTHUECKONH U reOMETPUYECKOM NPOrpeccHii, CyMMBbI IEPBBIX N
YJICHOB.

M300pakaTh 4ieHbI 10CIE10BATEIbHOCTH TOUKAMHU Ha KOOPANHATHOM
IUIOCKOCTH.

PaccmaTpuBaTh NnpuMepsbl NPOLECCOB U SIBJIEHUMH

U3 peasibHOM KU3HU, WITIOCTPUPYIOILME U3MEHEHUE B apu(hMETHUECKON
IPOrPEeCcCUH, B F€OMETPUUECKOM MPOTrpeccun; U300pakaTh
COOTBETCTBYIOIIME 3aBUCUMOCTH TpapUIecKH.

Pemathb 3aa4u, CBI3aHHBIE C YUUCIOBBIMU I10CIIEI0BATEILHOCTSIMHU, B
TOM YHCJIE 33]]a91 U3 PEATbHOM KU3HH C UCTIOIb30BaHUEM ITU(PPOBBIX
TEXHOJIOTUH (3JIEKTPOHHBIX TaOJHIL, TPaQUUECKOr0 KaIbKyIsATOpa U
T.11.). PemaTp 3a1aun Ha CI0KHbIE IPOLIEHTHI, B TOM YHUCIIE 334a4H U3
peaybHOM MPAKTHKH (C UCIOIB30BaHUEM KaJIbKYISTOPA).

3HAKOMHUTLCH € HCTOpHEﬁ Pa3BUTHA MATCMATHKNU

[ToBTOpeHnue, 060061ICHNE,
cHUCTeEMaTH3alMs 3HaHUI

18

Yucaa n

BbIYHCJIEeHUs (3aIUCH,
CpaBHEHME, ACHUCTBUS C
JNEUCTBUTEILHBIMU
YUCJIAMH, YHCIIOBAs TIpsiMast;
MPOIICHTHI, OTHOIIEHUS,

MIPOTIOPIIHH;

OnepupoBaTh NOHATHUSIMHA: MHO>KECTBO, IOAMHOXKECTBO, OIIEpaLNH
HaJl MHOXKECTBaMH; HCMOJIb30BaTh rpaduueckoe NpeacTaBiIeHne
MHOXECTB ISl OITMCAHUSI pEAIbHBIX MTPOLIECCOB U SBJICHUM, IPU
pEILIeHNH 3aJa4 U3 IPYTuX y4eOHbIX MIPEIMETOB.
AKTYyaJIM3MpOBaTh TEPMHHOJIOTHIO U OCHOBHBIE e CTBHS,
CBSA3aHHBIE ¢ YUCJIAMH: HATYPaAJIIbHOE YUCIIO, IPOCTOE U COCTABHOE

quciaa, ACJIUMOCTDb HaTypaJIbHbBIX
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OKpYIJICHUE,
npuOIMKEHNE,
OLICHKA; pPeLIeHHE
TEKCTOBBIX 3aj1a4
apupMEeTHIECKUM

CIocooom)

Auredpanvyeckue
BbIpa)KeHUsl
(mpeobpazoBaHue
anreOpanvdecKux
BBIPAKECHH,
JIOTTYCTHMBbIE

3HAYEHUS)

4KCel, IPU3HAKH JENMMOCTH, LEJI0€ YUCII0, MOIYJIb YHUCIIA,
OOBIKHOBEHHAsI U ACCATHYHAS IpOOU, CTaHIAPTHBII BH]I YUCIIA,
apu(METHYECKHUI KBaIpaTHBIA KOpeHb. BHINOIHATSH 1elicTBuS,
CPaBHHMBATh U YIOPAJI0YMBATHL YUCIIA, IPEICTABIIATh YUCIIA HA
KOOPJAMHATHOM IIPSAMOM, OKPYTJIATH YUCIIA; BBINOJHATH NPUKHIKY
U OLIEHKY PE3yJIbTaTa BBIYUCIICHUMN.

PemaTts TexcToBbIe 3a1a4u apudmerrnueckum crnocooom. Pemartp
NPaKTHYeCKHUe 3a/1a4H, COAEp KALLUE IIPOLEHTHI, 10JIU, YaCTH,
BBIPAXAIOLINE 3aBUCUMOCTHU: CKOPOCTb - BPEMS - PACCTOSIHUE, LICHA -
KOJINYECTBO - CTOUMOCTb, 00BbEM pabOTHI - BpeMs -
IIPOU3BOJUTENIBHOCTD Tpya. Pa30uparTs peaibHble )KU3HEHHBIC
cuTyauuu, (pOpMyJIMPOBATH UX HA A3BIKE MATEMaTUKU, HAXOAUTH
peuieHue, NpUMEHs sl MaTEMaTUYECKHUN anmapar,

HHTEPNPETHPOBATH PE3YJIbTAT

OnepupoBaTh NOHSATHUSIMH: CTETICHD C I[EJIBIM MOKa3aTeleM,
apudmeTnyecKkuit KBapaTHbIN KOpEHb, MHOTOYJIEH,
anrebpandeckast ApoOk, TOKIECTBO. BHINMOJHIATH OCHOBHbIE
AelcTBUS: BBITOIHATH pacuéThl 1o popmyiam, npeoOpa3oBbIBATH
OEIIbIC, leO6HO - padOHAJIBHBIC BBIPAXKCHUA U BBIPAKCHHSA C
KOpHAMU, p€AJIN30BbIBATE PA3JIOKECHUC MHOIOYJICHA HA MHOXKHUTCIIN,
B TOM YHCJIE C HCIIOIb30BaHUEM (POPMYJT pa3HOCTH KBAIPATOB U

KBaapaTra CYMMbI U Pa3HOCTU; HAXOOUTb
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JOIIYCTHUMBIC 3HAYCHUS IICPEMCHHBIX I I[pO6H0paI_[I/IOHaJ'II)HBIX

BBIPAXXEHUM, KOPHEH.

MopeaunpoBaTthb ¢ OMOIIBI0 (HOPMYIT pealibHbIEe MPOLIECCHI U SBICHUS

DOYyHKIUT
(moctpoeHue, CBOMCTBA
W3YYCHHBIX (DYHKIIUH;
rpadguveckoe perieHne

yYpaBHEHUH U X CUCTEM)

OnepupoBaTh NOHATUSIMM: QYHKIUS, TpaduK QyHKIMH, HYIHA

(yHKINH, TPOMEKYTKH 3HAKOIIOCTOSHCTBA, IIPOMEKYTKH BO3pACTaHUS,

yOBIBaHUs1, HANOOJIbIIIEE ¥ HAMMEHBIIIeE 3HAUCHUS (DYHKITHH.
AHAJIU3MPOBATh, CPABHUBATD, 00CY:KAaTh CBOCTBA QYHKIINH,

CTPOUTD UX IPaPUKH.

OnepupoBaTh NOHATUSIMH: TIPsIMasi MPOMOPIIMOHAIBHOCTh, 0OpaTHas

PONOPLHUOHATIBHOCTD, TUHEHHAst QYHKIMS, KBaJpaTUUHas PYHKIUS,

napaboua, runep6ona. Menoab3zoBaTsh rpadgukH JUIs ONpeieieHus

CBOﬁCTB, IponeccoB 1 3aBI/ICI/IMOCTeI71, AJIg pCHICHUS 3a1a4 U3 IPYyrux

y‘le6HBIX npeaMEeTOB U peanLHoﬁ JKU3HH; MOACTUPOBATDH C ITIOMOIIBIO

rpaduKoOB peasibHbIE MPOLIECCHI U sBNIeHUs. BoIpa:kaTs dopmynam

3aBUCUMOCTH MCXKAY BCIIMYMHAMU

U

OBUIEE KOJIMYECTBO YACOB
I10 [TIPOI'PAMME

102
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OEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«"EOMETPHUS» B 7-9 KITACCAX

NNOACHUTEJIBHAS 3AIINCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX Pa3/IeioOB IIKOJIBHOW MaTeMaTUKH, UMEIOLIUI CBOEH LeNbI0
o0ecrneynTh H3yuyeHHe CBOMCTB M pa3MepoB (GUryp, MX OTHOUIEHWH M B3aUMHOE pacloJIOKEHHE,
ONMpPAETCsl HA JIOTMYECKYIO, J0Ka3aTeNIbHYI0 JMHHIO. LIeHHOCTh M3ydeHMs] FeOMETpUH Ha YpPOBHE
OCHOBHOIO 001Iero 0o0pa3oBaHMs 3aKIKOYaeTCsl B TOM, YTO OOYYalOIIMICS Y4YUTCA INPOBOAMUTH
JIOKa3aTeIbHbIE PACCYXAEHUS, CTPOUTH JIOTUMECKUE YMO3AKIIOYEHHUs, [OKa3blBaTh WCTUHHBIE
YTBEPXKICHUSI U CTPOUTh KOHTPIPUMEPH! K JIOKHBIM, IPOBOJUTH PACCYKIEHUS «OT HPOTHUBHOIO»,
OTJIMYaTh CBOMCTBA OT MPU3HAKOB, (POPMYIUPOBATH OOpPATHBIE YTBEPKICHHUS.

Bropoii 1leHHOCTBhIO M3yYeHHs] T€OMETPUHU SIBIISETCS MCIIOJIb30BaHUE €€ KaK MHCTPYMEHTa IpH
pELICHUH KaK MaTeMaTU4YeCKHX, TaK M MPAKTHUYECKHX 3ajlay, BCTPEUAIOIIMXCS B PEAIbHOW KU3HH.
OOyuaromuiics JOIKEH HAyYUThCS ONPEIeITh T€OMETPUUYECKYIO (DUTYpY, ONTUCATh CIIOBAaMH JJaHHBIN
YepTEeK WM PUCYHOK, HAMTH IJIOMIAJb 3E€MENbHOTO y4yacTKa, pacCUUTaTh HEOOXOAMMYIO JIMHY
OINTOBOJIOKOHHOT'O Kabess min TpedyeMble pa3Mephl rapaxa Jiisi aBTOMOOUIIs. DTOMY COOTBETCTBYET
BTOpasi, BbIYUCIUTENbHAs JMHUA B M3ydeHUU reomerpuu. Ilpu pemieHun 3amad MpakTUYECKOTO
XapakTepa OOydalolMHCA YYUTCS CTPOMTh MaTeMaTW4YeCKHEe MOJEIN pealbHbIX JKU3HEHHbIX
CUTYallUi, IPOBOJUTH BBIYMCICHHSI U OLIEHUBATh aIeKBATHOCTh OJYYEHHOT'0 pe3ysbTara.

KpaiiHe BakHO mNOMYEPKUBATH CBSA3M TEOMETPUU C JPYTUMH Yy4eOHBIMU IpeIMEeTaMHu,
MOTUBUPOBATh HCIOJIB30BATh ONpPENIEICHUS T€OMETPUUYECKUX (UTYp U TOHSATHH, AEMOHCTPUPOBATH
IpUMEHEHHE TIOJTYYEeHHBIX YMEHUH B (U3UKE U TeXHHKE. DTU CBSI3U Haubosee sipKO BUIHBI B TeMax
«BexTopb1», «TpuroHoMerprudeckre COOTHOIIEHUs», «Meton koopauHat» 1 «Teopema [Tudaropar.

VYueOHbllt Kypc «l'eoMeTpus» BKIIOYAET CJEIYIOIIME OCHOBHBIE pa3/ielbl COAEPIKaHUS:
«['eomerpuueckue ¢urypbl u ux cBoiicTBa», «l3MepeHne reoMeTpruuecKux BEIUUYMH», «JleKapTOoBBI
KOOPJIMHATHI Ha TUNIOCKOCTHY, «BekToprl», «/[Bnxkenus miockoctn», «IIlpeodpasoBanus mogoous».

OO1ee 4nciIo 4acoB, pEKOMEHIOBAHHBIX Ui M3ydeHUsl yueOHoro kypca «l'eomerpusi», - 204
yaca: B 7 kiacce - 68 yacoB (2 yaca B Heqienio), B 8 kiacce - 68 yacoB (2 yaca B HeZlento), B 9 kiacce -

68 yacoB (2 4aca B HEZIETIIO).
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COJEPKAHUE OBYYEHUA
7 KJIACC

Havanbuele mnonsTus reomerpun. Touka, mnpsmas, OTpe30K, Jyd. Yroiu. Buasl yrios.
Beprukansaele U cMexHbIe yribl. buccexkrpuca yria. Jlomanas, MHOroyronsHuk. IlapamiensHoCcTs 1
NEPIEHAUKYJIAPHOCTD IIPSIMBIX.

Cummerpuunsie gurypsl. OCHOBHBIE CBOMCTBAa OCeBOM cUMMeTpHuH. [IpuMepsl cuMMeETpuH B
OKPY’KAIOILIEM MUDE.

OcCHOBHBIE ITOCTPOECHMSI C MOMOIIBIO LUPKYIsl U JuHeiku. TpeyronbHuUK. Beicora, Menuana,
OuccekTpuca, uX CBOMCTBa.

PaBHOOeIpeHHBIN U paBHOCTOPOHHUM TpeyrojabHUkHU. HepaBeHcTBO TpeyronbHuka. CBoMCTBA U
IPU3HAKU PABHOOEPEHHOI0 TpeyroibHUKa. [Ipu3Haku paBeHCTBa TPEYroJbHUKOB.

CpolicTBa M IpU3HAKU MapaJUIeNbHBIX NpsMbIX. CymMMa yriaoB TpeyrojbHUKa. BHelIHue yriel
TPEYroJIbHUKA.

[IpsmoyronbHblii  TpeyrosbHUK. CBOWCTBO MEIUaHbl MPSMOYTOJIBHOIO  TPEYTOJIbHHKA,
IIPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBa NPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpAMOyTroabHbIii
TPEYroJIbHUK ¢ yriaoMm B 30°.

HepaBeHcTBa B reoMETpUH: HEPABEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O [UIMHE JIOMAHOM,
TeopeMa o OoJIbIIeM yrie U O0NblIel CTOpoHe TpeyroyibHUKa. [lepneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTprueckoe MecTo Touek. buccekTpurca yria u cepeJuHHBIA NEPIEHIUKYIIAP K OTPE3KY KaKk
F€OMETPUYECKHUE MECTA TOYEK.

OKpy’KHOCTb M KpYT, XOpa U JUaMETP, UX CBOMCTBA. B3auMHOE pacnosokeHnue OKpyKHOCTU U
npsimoii. KacarenbHas M cekymias K OKpyXkHOcTU. OKpyKHOCTb, BIIMCaHHas B yroi. BmnucanHas u

OIMMCAaHHAaA OKPYKHOCTH TPCYTOJIbHUKA.

8 KJIACC

UYersipéxyronpauku. Ilapammenorpamm, e€ro mnpu3HakKM W cBOMcTBA. YacTHele ciaydau
napajuieorpaMmMoB  (MPSMOYTOJIBHUK, pOMO, KBaapaT), WUX TMpU3HAKU W CBoiicTBa. Tpamenus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron ynBoenus Menuanbl. LlenTpanbHas cummerpusa. Teopema @aneca u Teopema o
IPOMOPLUOHATIBHBIX OTPE3KaX.

Cpennue TMHUM TpeyroiabHUKA U Tpaneuuu. LIeHTp macc TpeyronbpHuKa.

[Togobue TtpeyroapHukoB, KodhdumueHT momaoous. [Ipu3Haku mOMOOHS TPEYrOJILHHUKOB.
[TpumeneHnne mo1o0Ust PU peIIeHUH TPAKTUYECKUX 3ajau.

CpoiicTBa 1muiomiaaei reomerpuueckux Guryp. Dopmysiabsl Ui IUIOMIATM TPEYroJbHHKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOMAAeH MoI00HBIX GUTYp.

Brruucnienue miomaaei TpeyrolbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIeT4aToi Oymare.
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Teopema [Iudaropa. I[lpumenenne Teopems [Tudaropa npu permeHun npaKTHUECKUX 3a7ad.

CuHyc, KOCHMHYC, TaHI€HC OCTpPOro yria MpsAMOYIOJbHOTO TpeyrojibHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue Gpynkuuu yriaos B 30°, 45° u 60°.

BrnucanHble U LIEHTpaJIbHBIE YIJIbL, YTOJI MEXAY KacaTeIbHOU U XOPIOH. YIUIBI MEXKIY XOpAaMu
U CceKymuMu. BrucanHble M ONMCAHHBIE YETBIPEXYTOJBHUKUA. B3aMHOE pacrnosioKeHUe ABYyX
okpyxkHocTel. Kacanue okpyxxHocreid. O0111e kacaTeabHbIe K IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, xocunyc, tanreHc yrjioB ot 0 go 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOMXKIECTBO.
@opMyIbl IPUBEICHUS.

Pewmenue tpeyronpHukoB. Teopema KOCHMHYCOB M T€OpeMa CHUHYCOB. PerieHue npakTH4ecKux
3a/1a4 C UCHOJIb30BAHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonodus. [Tonodbue coOTBETCTBEHHBIX IEMEHTOB.

TeopemMa 0 HpOU3BENECHUU OTPE3KOB XOpPJI, TEOPEMBbI O MPOU3BEIECHUU OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJIpare KacaTeJIbHOM.

Bektop, amunHa (MOmynlb) BEKTOpa, COHAINpPABJICHHBIE BEKTOPBI, IMPOTHUBOIOJIOXKHO
HaIlpaBJIEHHbIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpalMM Haj
BeKTOpaMu. Pa3noxeHue BeKTOpa IO JBYM HEKOJUIMHEApHbIM BeKTopaM. KoopauHaTel BEKTOpA.
CkansipHO€ MPOU3BEICHUE BEKTOPOB, IPUMEHEHHUE ISl HAXO0XKICHHS IJIUH U YIJIOB.

JlexapToBbl KOOpJAMHATHI Ha IUIOCKOCTU. YPaBHEHHUS MPAMOW U OKPYKHOCTU B KOOpAMHATaX,
IepeceYeHNE OKPYKHOCTEN U MPAMBIX. MEeTO] KOOpIMHAT U €0 IPUMEHEHHUE.

[IpaBunbHBIE MHOTOYroJIbHUKHU. J[IMHA OKpYXHOCTH. ['pagycHas W paavaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpYyxHocTel. [1momane kpyra, cekTopa, cermMeHTa.

JIBuKeHHsI TIOCKOCTH M BHYTPEHHUE CHUMMETPUH (QUryp (dJIEeMEHTapHBbIE MPEICTABICHUS).
[TapamnensHslil nepenoc. IloBopor.

INPEJIMETHBIE PE3YJIBTATDBI

[IpenmeTHble pe3yabTaThl OCBOCHHs IMPOrpaMMbl y4e€OHOTO Kypca K KOHIy oOydeHus B 7

KJacce.

Pacno3naBath HU3YUCHHBIC T'COMCTPHUYCCKUC (I)I/IprBI, OIIPECACIIATh UX B3aMMHOC PACIIOJIOKCHHUC,
I/1306pa)l(aTL TCOMCTPHUICCKUC (1)1/11" YPbI, BBIIOJHATHL YCPTCKU II0 YCIOBUIO 3aldavu. I/ISMCpHTL
JIMHEHBIE U YTJIOBBIC BCIIMYUHBI. PemraTte 3agaun Ha BEIYMCIICHUE JJIUH OTPC3KOB U BCJINYHH YIJIOB.

I[CJ'IaTB pr6y10 OLICHKY JMHEUHBIX U YIJIOBBIX BCJIUMYUH HPCIMETOB B peaHLHOﬁ KH3HHU,
pa3MEpPoOB MPUPOAHBIX 00bekToB. Paznmuuath pa3MEphI 3TUX 00BEKTOB I10 NOpAAKY BCIIMYUHBIL.

70



denepanbHas paboyas nporpamma | Maremaruka. 5-9 kinaccel (0a30Bbll YPOBEHb)

CTpouTh 4epTex U K FTEOMETPUUECKUM 3aa4aM.

ITonp30BaTbCsl MpHU3HAKAMHU PABEHCTBA TPEYTOJBHHUKOB, MCIIOJIb30BaTh IMPU3HAKKM U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIHHUKOB MPU PEIICHUH 3a]1a4.

[IpoBOAUTH JIOTHYECKHUE PACCYKICHUS C UCIIOIb30BAHUEM T€OMETPHUECKUX TEOPEM.

[Tonp30BaThCs MpU3HAKAMU PABEHCTBA MPSIMOYTOJBHBIX TPEYrOJbHUKOB, CBOMCTBOM MEJIUAHBI,
MPOBEIEHHOMN K TUIIOTEHY3€ MPSAMOYTOJIbHOTO TPEYTOJbHUKA, B PEIICHUH T€OMETPUYECKUX 3a/a4.

Ornpenenars napauieIbHOCTh MPSMBIX C TTIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT ¢ HUMH CEKyIasl.
Onpenenars napauieibHOCTh MPAMBIX C MOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK OJHOM MPSAMOU
JI0 TOYEK JAPYroi mpsiMOM.

Pemate 3amaun Ha KiaeT4aTol Oymare.

[IpoBOAWTh BBIYKMCICHUS W HAXOJWUTh YHCIOBbIE U OYKBEHHBIC 3HAYCHUS VYIJOB B
F€OMETPUUYECKUX 3aJladyax C HMCIOJIb30BAHUEM CYMMBbI YIJIOB TPEYTOJbHUKOB M MHOTOYTOJBHHKOB,
CBOMCTB YTJIOB, 00pa30BaHHBIX MPHU MEPECEYCHUHU ABYX IMapauUICIbHBIX MPSIMBIX cekymied. Pemats
MPAKTUYECKUE 33/1a4M HA HAXOKJICHHUE YTJIOB.

Bnaners moHATHEM T€OMETPHUYECKOTO MECTa TOYEK. YMETh OMpPEAeNATh OUCCEKTPHUCY yIia U
CEpPEIVHHBIN NEPHEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHUE MECTA TOUEK.

@opMyJIHPOBaTh OINPEICICHUS OKPYKHOCTH W Kpyra, XOpAbl M JIHAMETPA OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA ITPU PEUICHUH 3aa4.

BrnaneTs noHSATHEM ONMHMCAHHON OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh HAaXOJHUTh €€ LIEHTP.
[Tosb30BaThCst pakTaMu O TOM, YTO OMCCEKTPHCHI YIIIOB TPEYTOJIbHUKA MTEPECEKAIOTCS B OJTHOM TOYKE,
U O TOM, YTO CEpPEIMHHBIC MEPNEHAUKYISAPbI K CTOPOHAM TPEYTOJbHHKA IMEPECEKAIOTCA B OJIHOU
TOYKE.

Biamere  moHsATMEM ~— KacaTeNbHOM K OKPYKHOCTH,  IIOJIB30BaTbCsd  TEOPEMOM O
MEPIECHINKYJISIPHOCTH KacaTeIbHOM U paauyca, IPOBEAEHHOTO K TOYKE KaCaHHUS.

[Tonp30BaThbCs MPOCTEHIIIMMU TEOMETPUUECKUMH HEPABEHCTBAMHU, MMOHUMATh MX MPAKTHUYECKUI
CMBICII.

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHUEC IMTOCTPOCHUSA C ITIOMOIIBIO HMUPKYJIA U JIMHEHKH.

[IpenmeTHble pe3yabTaThl OCBOGHHS IMPOrpaMMbl y4e€OHOTO Kypca K KOHIy oOydyeHus B 8

KJacce.

Pacnio3HaBath OCHOBHBIE BHJIBI YETBHIPEXYTOJBHUKOB, WX OJJIEMEHTHI, I[OJb30BATHCI MX
CBOMCTBAaMH NPU PEIICHUH T€OMETPUUECKUX 3a/1a4.

[IprMeHsTh CBOWCTBA TOYKH IMEpPECEUeHUs] MEAMAaH TPEYroibHUKA (LIEHTPAa Macc) B PEIICHUU
3ajauy.

Brnagers moHsTHEM CpeAHEN JIMHWUW TPEYTOJbHUKA U Tpareluy, IPUMEHATh X CBOWCTBA MPHU

pemieHun reoMerpudeckux 3anad. [loap3oBarscs Teopemoit daneca
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1 TEOPEMOM O MPONOPLUOHAIBHBIX OTPE3KAX, IPUMEHATD UX I PEIICHUS IPAKTUYECKUX 3a1a4.
[TpuMeHATH NpU3HAKK [10JO0US TPEYTOJIBHUKOB B PEIIEHUN FEOMETPUYECKUX 3a]1ay.
[Tons3oBatbess Teopemoii Iludaropa s pemieHus TeOMETPUYECKHX M MPAaKTUYECKUX 3a/1ad.

Crpouth MaTeMaTMUYECKyH0 MOJIE]b B IMPAKTUYECKUX 3a/jadax, CaMOCTOSITEIbHO J€NaTh 4YEepTEX U

HAaXOJUTb COOTBETCTBYIOILIUE JJIUHBI.

Biagers DOHATHUSMH CHUHYyCa, KOCHHYCa M TaHI€HCA OCTPOro yria MpsAMOYIOJIbHOIO
TpEeyroJibHUKA. [10J1630BaThCS 3TUMHU OHATUSAMH U1 PELLICHUS IPAKTUYECKUX 3a1ad.

Bbruuciare (pa3auuHbIMU CIIOCOOAMH) IUIOLIA/b TPEYrOJbHUKA M IUIOLAJd MHOTOYTOJIBHBIX
¢Guryp (monp3ysAch, TIe HEOOXOOUMO, KalbKyaaTopom). IlpuMeHsTH mMoyuyeHHBIE YMEHUS B
IIPAKTUYECKUX 3a7a4ax.

Bnagers NOHATHAMHM BIMCAHHOTO M LIEHTPAJIBHOIO YIJIA, UCIIOIb30BAaTh TEOPEMBI O BIIMCAHHBIX
yriax, yriax Mexay XopJamH (CeKyLIMMM) U yIJle MEeXAy KacaTelIbHOM M XOpJIOW IpH pelieHUH
FEOMETPUUYECKUX 3a7au.

Biagere noOHATMEM ONMCAHHOTO YETBIPEXYTOJBHUKA, IIPUMEHATH CBOMCTBA OIIMCAaHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUN 3a/1a4.

[IpuMeHATH IONy4eHHBIE 3HAHMS HA IPAKTUKE - CTPOMTh MATEMATHYECKUE MOJIENH Ul 3a1ad
peabHOM JKW3HM M TPOBOAHMTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHHEM MOI00us |

TPUTOHOMETPUH (IIOJIB3YSACH, IJIe HEOOXO0AUMO, KAJIbKYJISITOPOM).

[IpenmeTHbie pe3ynbTaThl OCBOSHHSI IPOTPaMMBI y4eOHOTO Kypca K KOHIy OOy4yeHus B 9

KJacce.

3HaTh TPUTOHOMETPUYECKHE (DYHKIMH OCTPBIX YIJIOB, HAXOJIUTh C MX IMOMOILIBIO pa3IUyHbIE
3JIEMEHTHI IPSIMOYTOJIBHOTO TPEYTOJbHUKA («pelIeHHE MPSMOYTOJIbHBIX TPEYroJbHUKOB»). Haxoauts
(c TOMOIIBIO KaNBKYIIATOPA) JUIMHBI U YTJIBI JJ1s1 HETaOJINYHbBIX 3HAYCHUH.

[Tonb3oBatbesa opMmynaMu MPUBEAEHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKJIECTBOM JUISI
HaXO0X/ICHNS COOTHOILIEHUI MEXy TPUTOHOMETPUUECKUMHU BETUUYNHAMHU.

Hcnonb3oBaTh TEOpeMbl CHHYCOB M KOCHMHYCOB JJIsi HAaXOXKJIEHHUS PA3IUYHBIX AJIEMEHTOB
TPEYroJbHHUKA («pEelIeHNE TPEYroJIbHUKOBY), IPUMEHSTh UX MPU PELICHUH F€OMETPUUECKUX 3ajau.

Bnagerp mnoHsATHSMH TpeoOpa3oBaHUsA TMOAOOHMS, COOTBETCTBEHHBIX 3JIEMEHTOB IOJOOHBIX
¢uryp. Ilonb3oBaThcsi cBOMCTBaMM MOA00MS TPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCISTH JJIUHBI U
HaXOJUTh YIIIbl Y MOI0OHBIX ¢uryp. IlpumeHsTh cBONCTBA MOAOOMS B MPAKTUYECKUX 3aj7adaX. Y METh
IPUBOIUTH MPUMEPHI OJOOHBIX (PUTYP B OKpPY’KAIOIIEM MHpE.

Ilonb30BaTbecd TEOpeMaMM O TPOU3BEAEHUM OTPE3KOB XOpPH, O IPOU3BENECHUU OTPE3KOB

CEKYIIIHNX, O KBaJpaTe KacaTeJIbHOM.
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ITonp30BaThes BEKTOpaMH, TIOHUMATh UX T€OMETPUUYECKUN U GPU3NYECKUN CMBICIT, IPUMEHSTh UX
B PELICHUM F€OMETPUYECKUX M (U3nYecKux 3aaad. [IpuMeHATh CKalspHOE MPOU3BEIEHHUE BEKTOPOB
JUISL HAXOXKICHUS JUIMH U YTJIOB.

ITosp30BaTbCAd METOAOM KOOPAUHAT HA INIOCKOCTH, IPUMEHATH €0 B PEIIEHUH T€OMETPUUYECKUX
Y IIPAKTUYECKUX 3a]1a4.

Biagers NOHATUSAMM IPAaBUIBHOIO MHOIOYTOJIBHUKA, [UIMHBI OKPYKHOCTH, JUIMHBI JYyTH
OKPY’KHOCTH ¥ PaJMaHHON MeEpBbI yria, yMETb BBIUYMCIIATH IUIOLIAAL Kpyra u ero yacred. Ilpumensats
IIOJIyYCHHBIE YMEHUS B IIPAKTUYECKUX 3a7a4ax.

Haxomute ocu (WM HEHTPHI) CUMMETpUU (UTYp, NPUMEHSATh JBH)KEHUS IUIOCKOCTH B
IIPOCTEUIINX CIIyqasiX.

IIpuMeHsTh NOJydYeHHBIE 3HAHUS HA NPAKTUKE - CTPOMTh MaTEMaTHYECKHE MOZCIU Ul 3a1ad
peasbHOM JKM3HM M IPOBOAUTH COOTBETCTBYIOIME BBIYMCICHHMS C IPUMEHEHUEM I[0a00us U

TPUTOHOMETPHUYECKUX (PYHKIUH (ITOJIB3YSICh, TJIe HEOOXOIMMO, KAIBKYISTOPOM).
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KJIACC
OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLTUXCS
HanmeHoBanue paszena (Tempr) | KOTHUECTBO OcHosHoe
Kypca 4acoB cozepKaHue
[Ipocreiiue 14 [Ipocreiimue
reoMeTpuueckue GUrypsl U Ux F€OMETPUYECKHE
cBoiicTBa. I3mepenne O0OBEKTHI.
FCOMETPHYCCKUX BEITHUNH MHOIrOyroJibHUK, DopMyIMPOBATH OCHOBHBIE NTOHATHS U onpeneiicHus. Pacno3naBarsb
JIOMaHasl. U3YYCHHBIC TEOMETPUYCCKHE (PUTYPBI, OMPeaeasiTh UX B3aUMHOE
CMeXHbIE U BEPTUKAIILHBIE | PACIHOJIOKEHUE, BHIMOJIHATH YEPTEK M0 YCIOBUIO 3aJa4H.
yriel. Pabora IIpoBoaMTH NPOCTEUIIME TOCTPOCHUS C MOMOILIBIO UUPKYJISA U TUHEUKH.
C MPOCTEUIINMH HN3MepsATh TUHEHBIE U YTJIOBBIE BETUYUHBI TEOMETPUUYECKUX U
yepTexamu. Mizmepenne MPAKTHYECKUX OOBHEKTOB.
JIMHEWHBIX U YTIIOBBIX OnpeaensiTe «Ha I1a3» pa3Mepbl pealbHbIX 00bEKTOB, IPOBOIUTH
BCJIMYMH, BBIYUCIICHUEC rpy0yIo OLIEHKY MX Pa3MEpPOB.
OTPE3KOB U YIJIOB Pemars 3aaun Ha BBIYMCIICHHUE UIMH OTPE3KOB U BEJUYUH YIJIOB.
Pemath 3a7aun Ha B3aMMHOE PACIOIOXKEHHE T€OMETPUIECKHUX (DUTYD.
IIpoBoauTh Ki1acCUPUKALNIO YTIOB, BBIYHCIAATH JTUHEHHBIE U YTIOBBIE
BEJIMYUHBI, MPOBOAMTH HEOOXOIUMBIE I0KA3aTEIbHBIE PACCYKICHUS.
3HAKOMMTBCS C MCTOPHEH Pa3BUTHUS T€OMETPUU
TpeyroibHUKU
29 [TonsiTue 0 paBHBIX Pacno3naBaTh napbl paBHBIX TPEYTOJbHUKOB HA TOTOBBIX YEPTEkKaX (C

TPEYrOJIbHUKAX U

YKa3aHHUEM IIPU3HAKOB).
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IICPBHUYHBIC

MIpe/ICTaBICHUS
0 paBHBIX QUTypax.

Tpu npuzHaka

paBeHCTBa

TPEYrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPAMOYTOJIbHBIX

TPCYrOJIbHUKOB.
CBOIICTBO MEINAHEBI

MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEIEHHOMN

K TUIIOTEHY3E.
PaBHOOeIpeHHBIC U

PAaBHOCTOPOHHUEC

TPEYrOJIbLHUKH.

[Ipu3Haku u cBOliCTBA
paBHOOEPEHHOTO

TPEyroJbHHKA.
HepasenctBa

B T€OMETPHH.
[IpssMoyTONBHBIM

TPEYTOJIbHUK C YIJIOM
B 30°

BLIBO[[I/ITL CJIICACTBHUA (paBeHCTB COOTBCTCTBYIOIIHUX

AJIEMEHTORB) U3 PABEHCTB TPEYTOJbHUKOB.
DopMyJHPOBATH ONPEICICHUS: OCTPOYTOILHOTO,

TYNOYTOJIBHOTO, MPSMOYTOJIBHOT0, PaBHOOEIPEHHOTO,

PaBHOCTOPOHHETO TPEYTrOJILHUKOB; OMCCEKTPHCHI, BHICOTHI,

MeZliaHbl TPEYroJbHUKA; CEPEIUHHOTO NMEPIEHUKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroJibHUKA.
®opMy.THpPOBATH CBOWCTBA M MIPU3HAKH PABHOOEIPEHHOTO

TPEYroJIbHUKA.
CTpoutb 4epTexu, pemiaTh 3a1a4M C TOMOIIBIO

HAXO0XJICHUS PaBHBIX TPEYTOJbHUKOB.
IIpumeHATH MPU3HAKKU PABEHCTBA MPSMOYTOIBHBIX
TPEYTOJILHUKOB B 33/1a4ax.

Hcnonb3oBath 1M(pOBbIE pECYPCHI JJISI MCCIe10BAHUS
CBOMCTB U3y4aeMbIX QUTYP.

3HAKOMMTBCS € MCTOPUEH Pa3BUTHS T€OMETPUUI
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[TapasuienbHbIe TPSIMbIE, CyMMa 14 @opMyJIHPOBATH MOHSATHE MAPAIIIEIBHBIX IPSMBIX, HAXOAHUTh
YIJIOB TPEYroJbHUKA IPAKTUYECKHE IPHUMEPBI.
HM3y4aTh CBOWCTBA YIIIOB, 00PAa30BAHHBIX MIPH MIEPECCUECHHUH
[apannenbubie IPAMBIE, UX | papanrensHbIX MPAMBIX ceKyueii. [IPOBOANTH J0KA3ATEILCTBA
cBoticTsa. Haxpect HapajIeIbHOCTH ABYX MPSIMBIX C IOMOIIBIO YIJIOB, 00Pa30BaHHbBIX IIPH
JICKAIMHAC, COOTBETCTBEHHPIC)  repeceyeHn 9TUX MPSIMBIX TPEThEH MPSIMOIL.
1 OTHOCTOPOHHHUC YTJIBL, BbIuMCIsITE CYyMMY YIJIOB TPEYTOJIbHUKA U MHOTOYTrONbHIKA. HaxoauTn
obpasoBanHbIe Mpu YHCIIOBBIC M OyKBEHHbIC 3HAYCHHSI YIJIOB B TEOMETPHUYECKHUX 3a1a4ax C
HepeceueHnu HCIIOJIB30BAHMEM TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U
HAapaJIIC/ILHBIX HPSAMBIX MHOTOYTOJIbHHKA. 3SHAKOMHUThLCS € HCTOPHEH Pa3BUTHS T€OMETPUH
cekymien). [Ipuznak
HapaJUIeIGHOCTH TIPSIMBIX
4epe3 PaBeHCTBO
pacCTOAHUM OT TOUYEK OJHOU
MPSIMOM 10 BTOPOU MPSIMOM.
Cymma yriio
TpeyronbHuKa. BHenHne
YIJIbI TPEYTONBHUKA
OKpYRHOCTL H KDYT. o DopMyYIHPOBATH OMPEIETEHUsT: OKPYKHOCTH, XOPJIbI, THAMETPA U
Teomerpuueckue OxpyHOCTE, Xovp;[a " KacaTeJIbHOW K OKpYKHOCTH. U3y4aTh UX CBOWCTBA, IPU3HAKU, CTPOUTH
NOCTPOEHHS! JIMaMETp MX CBOMCTBA.

Kacarenbnas
OKpyXHOCTH. OKPYKHOCTB,

BIIMCaHHAasd B YI'OJI.

YEPTEKH.
HccaenoBarb, B TOM 4KCIIE HCNOJb3YS M (pPOBbIE pecypcehl:
OKPY’KHOCTb, BIINCAaHHYIO B YIOJI; IEHTP OKPYKHOCTH, BHUCAHHOU B YIOJl;

PaBEHCTBO OTPE3KOB
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Ilonstue o I'MT,
IIPUMEHEHHE B 3a7a4ax.
buccekTpuca u cepeIlMHHBIM
MEePIEHIUKYIISIP KakK
F€OMETPUUYECKHE MECTA
ToueK. OKpYy>KHOCTb,
OIMCaHHAasl OKOJIO
TPEYroJbHUKA.
OKpy>XHOCTb, BIIMCAaHHAs B
TpeyroiabHuk. [Ipocreiimme
3a/1a4u

Ha IMMOCTPOCHUC

KAcaTeJIbHbIX.

Hcnoan3oBarb meroa I'MT 115 nokazarenbcTBa TEOPEM O MEPECEYECHUU
OHMCCEKTPUC YIJIOB TPEYTOIbHUKA U CEPEIMHHBIX NEPIIEHIUKYIISIPOB K
CTOpPOHaM TpeyrojabHukKa ¢ nomouipo ['MT.

OBJjaeBaTh NOHATHAMM BIIMCAHHOW U OMHCAHHOM OKPYKHOCTEH
TPEYroJIbHUKA, HAXOAUTh LIEHTPBI 3TUX OKPYXKHOCTEH.

PemiaTts OCHOBHBIE 32/1a4M HA MOCTPOEHHE: YIJIa, PABHOTO JAaHHOMY;
CEpPEAMHHOr0 NEPNEHANKYJIIAPA TaHHOTO OTPE3Ka; MPSMOM, MPOXOASIIECH
yepes3 JaHHYI0 TOYKY U NEPIEHANKYJIAPHON JaHHOU MPSIMOM;
OMCCEKTPUCHI IAaHHOTO YTJIa; TPEYTOJbHUKOB 10 PA3IMYHBIM 3JIEMEHTAM.

3HAKOMHTBCS € MCTOPUEH Pa3BUTHS T€OMETPUU

[ToBTOpenue, o6o0IIeHNE 4 [ToBTOpenue u 0606menue | Pemars 3aqaun Ha TOBTOPEHHE, WILTIOCTPUPYIOIINE CBA3H MEKIY
3HaHWH OCHOBHBIX TOHSITUN U Pa3IMYHBIMU YaCTSIMH Kypca
METOJIOB Kypca 7 Kiacca
OBUIEE KOJIMYECTBO 68
YACOB I10 [TIPOT'PAMME
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8 KUIACC
OcHoBHbIE BUBI ACSITEILHOCTH 00Yy4atOIINXCs
HaunmMeHoBaHue paszena (Tempr) | KOTHIECTBO Ocnosnoe
Kypca 4acoB coJiepyKaHue
HeThIpExXyroabHuKH 12 H306paxkaTh M HAXOAUTH Ha YEPTEKAX YETHIPEXYTONLHUKU PA3HbIX
BUJIOB U UX 3JIeMEeHTHl. @OpPMYIHPOBATH ONpe/ie/IeHusl:
Hapannenorpamm, ero napajienorpaMma, MpsiMoyrojbHIKa, poM0Oa, KBaapaTa, TpaneluH,
IIPU3HAKH U CBOKCTBA. paBHOOOKOI Tpaneruu, NpsIMOyroJIbHON Tpanenuu.
HacrHele ciyyan JJoxa3bIiBaTh U MCIOJb30BAaTh NP PelICHUH 3244 PU3HAKU U
HapajijIciaorpaMMoB CBOWCTBA: Mapajiesiorpamma, MpsMoOyrojJbHUKa, poM0a, KBapara,
(pAMOYTONBHHK, POMO, Tpaneuuy, paBHOOOKOH Tpanenuu, NpsMOyroibHON TpareLuu.
KBaJIpar), X NPU3HAKHU 1 I[IpuMeHATH MeTOJ yIBOCHUS MEAUaHbl TpeyrojiibHUKa. Ucmoab30BaTh
cBoiicTBa. Tpanenus. 111(POBBIE PECYPCHI ISl UCCIIEIOBAHUS CBOMCTB U3y4aeMbIX QUTYP.
PaBrobOKast 1 3HAKOMHTBCS € MCTOPUEH Pa3BUTHS T€OMETPUU
MPSIMOYTOJIbHAS TPATICLINH.
Meron yaBoeHus
Menuansl. LlenTpanbHas
CUMMETpUs
15

Teopema daneca u Teopema o
IIPONIOPLUOHANIBHBIX OTPE3KaX,

0JI00HbBIE TPEYTOJIBHUKH

Teopema ®aneca u
Teopema

0 MPONOPIIMOHATEHBIX
OTpEe3Kax.

Cpenssist TuHUS

TPEyroJbHHKA.

IIpoBOAMTH NOCTPOEHMS C TOMOIIBIO IIUPKYJIS U TUHEHKH C
HCIIOb30BaHKE Teopembl Dareca U TEOPEMBI O IPONOPIUOHATBHBIX
OTpE3Kax, CTPOUTh YETBEPTHIN MPONOPLUUOHAIBHBIA OTPE30K.
IIpoBoauTh 1OKA3aTENBCTBO TOTO, YTO MEUAHBI TPEYTOJIbHUKA

MEePECEKAIOTCS B OJTHOM TOYKE, U HAXOAUTh
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Tpanenus, e€ cpenuss
JTUHUSL.
[IponopunoHanbHbIE
OTpE3KH.

LlenTp macc B
TpeyronbpHuKe. [log00HbIC
TPEyTroJbHUKU. Tpu
MpU3HAKa 0100Us
TPEYTrOJIbHUKOB.
[Ipumenenue nonodus npu
pelIeHUN TPaKTUYECKUX

3aaaq

CBSI3b C LIEGHTPOM MaccC, HAXOAMTh OTHOLIEHNE, B KOTOPOM MeIUaHbl
JeNIATCS] TOUKOM UX IepecedeHusl.

HaxoauThb 1o100HbIE TPEYroJIbHUKHN Ha TOTOBBIX YEPTEXKaX C
yKa3aHHEM COOTBETCTBYIOIIMX IIPU3HAKOB NoA00us. Pemars 3anaun
Ha MO00HbIE TPEYTOIBHUKH C TOMOIIBIO CAMOCTOSITEIEHOTO
MOCTPOESHHSI YePTEIKEH M HAXOXKICHUS MOJOOHBIX TPEYTrOJbHUKOB.
IIpoBoauTh 10Ka3aTeNIbCTBA C UCIIOJIB30BAHUEM ITPU3HAKOB MO00US.
Joka3bIBaTh TpH NpU3HAKa 110100Ms TpeyroabHUKOB. [IpuMeHATH
HOJIy4YEHHbIE 3HAHUS [IPU PEIICHUN T€OMETPUUYECKUX U MPAKTUUECKUX
3ajad.

3HAKOMHTBCS C HCTOPUEH Pa3BUTHsI FTEOMETPUHI

[Inomane. HaxoxaeHnue
TUIOMIA/Iel TPEYTrOJILHUKOB U
MHOTOYTOJIBHBIX (UTYP.
[Tnomanu nono6HbIX puryp

14

CBolicTBa miomaaeu
F€OMETPUYECKUX
¢uryp.

DopMybl

JUTS TUIOIIATA
TPEYTOJIbHHKA,
napajenorpaMmma,
Tparnenuu.
Brraucnenue
IUIOIAIEH CIIOKHBIX

¢buryp.

OsiaieBaTh NePBUYHBIMH NPeACTABIEHUAMH 00 0011ei Teopun
wiomaau (Mepsl), popMyJMpOBaTh CBOICTBA IUIOIAAN, BBIACHATH UX
HaTrJISIIHBIA CMBICIL.

BbiBoauTh (hopMysIbl MIIONMAAN TapaljieorpaMMa, TpeyroJibHUKA,
Tparnenuu u3 GopMyJsl IO IPSIMOYTOJIbHUKA (KBapara).
BbiBoauTh (hOpMyIIBI IIIOMIAAN BRITYKJIOTO YETHIPEXYTOJILHUKA Yepe3
JIMaroHaIu U yrou Mmexxay Humu. Haxoaurs miomanu guryp,
n300pakEHHBIX HA KJIETYAaTONW Oymare, MCIOJIb30BaTh pa30oneHue
(Gurypsl Ha YaCTH U JIOCTpauBaHUE.
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[Tnomanu ¢uryp Ha
KJIET4aTOi Oymare.
[Tnomaau mogoOHBIX
¢buryp.

3anauu

C MIPaKTUYECKUM
coaepxanueM. Pemenue
3aJ1a4 ¢ TOMOIIBI0 METOIa
BCIIOMOTaTEJIbHOM

Iiomaau

Pa36upaTh npuMepbl UCIOIH30BAaHUS BCIIOMOTaTEIbHON TUIOIIA N
JUISL PEIICHUSI TEOMETPHYECKUX 3a/1a4.

HaxoauTsp mioniaay mogo0HbIX Guryp.

BbIYMCasATh TUIOMIAIN PA3IMYHBIX MHOTOYTOJIBHBIX (uryp. Pemartn
3a/1a4M Ha IUIOIA/b C MPAKTUYCCKUM COACPKAHHEM

Teopema [Iudaropa u Havana
TPUTOHOMETPUHU

10

Teopema Iludaropa, u eé
IIPUMEHEHHE.
Onpenenenue
TPUTOHOMETPUUECKUX
¢GbyHKUIMH ocTpOro yria
IIPSIMOYTOJIBHOTO
TPEYTrOJIbHUKA,
TPUTOHOMETPHUUECKHE
COOTHOIIEHUS B
MPSIMOYTOJIBHOM
TpeyroyibHUKe. OCHOBHOE
TPUTOHOMETPHUECKOE
TOKJIECTBO

Joxa3biBath Teopemy [Iudaropa, ucnoab3zoBars eé

B IIPAKTUYECKUX BBIUYMCIICHHUSX.

®opMy.IMpPOBATH OIPEICIIEHUS] TPUTOHOMETPHUECKUX (QYHKIUN
OCTpOTrO yria, MPOBEepPsATh UX KOPPEKTHOCTh. BhIBOANTSH
TPUTOHOMETPUUECKHE COOTHOLLIEHUS B MIPSMOYTOJIBHOM TPEYTOJIbHUKE.
HccnenoBarb COOTHOLIEHHS MEKIY CTOPOHAMH B IIPSIMOYTOJIBHBIX
TpeyrojabHHUKax ¢ yrinamu B 45° u 45°; 30° n 60°.

Hcnoan3oBarh GopMysbl IpUBEACHNS U OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECCTBO JIJI HAXOKAEHUS COOTHOLICHUN
MEXy TPUTOHOMETPUYECKHUMHU (DYHKIMAMHU PA3IMUHBIX OCTPBIX YTJIOB.
IIpuMeHATH MOTY4YEHHBIE 3HAHUSA U YMEHUS IPU PEIIEHUHN
MPaKTUYECKUX 3a/1a4.

3HAKOMHTBCS € HCTOPHEI Pa3BUTHS T€OMETPUU
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YTl B OKPY’KHOCTH.
BrincanHble U ONMCaHHBIE

YETBIPEX YT OJIbBHUKH.

KacaTesbHbIe K OKPYKHOCTH.

Kacanue okpyKHOCTEH

13

Bnucannsie u
LEHTPaAJIbHBIC YTJIbI,
YTOJ MEXTY
KacaTelIbHOU U
XOpJI0H.

Vel Mmexay
XOpJlaMH 1
CEKYLIUMHU.
Bnucannbie u
OIMCaHHbBIE
YETHIPEXYTOJIbHUKH,
WX TIPU3HAKH U
CBOMCTBA.
IIpumeHeHne 3Tux
CBOICTB

MIPU PEIICHUN
T€OMETPUUECKHUX
3ajad4.

BzaumHoe
pacIoIoKEHUE ABYX
OKpYKHOCTEH, o0111e
kacarenbHble. Kacanue

OKPYXHOCTEU

®opMyJIMPOBATh OCHOBHBIE OIIPE/IEIICHMS, CBSI3aHHBIE C YIJIAMU B
Kpyre (BIMCAHHBIN YroJj, LeHTpaabHbIi yroin). Haxoaurs
BIIMCAHHBIE YIJIbl, ONMPAIOIINECS HA OJHY AYT'Y, BBIYHCJIATH YIJIbI C
IIOMOUIbIO TEOPEMBI O BIIMCAHHBIX YIJIaX, TEOPEMBI O BIUCAHHOM
YeThIPEXYTOJIbHUKE, TEOPEMBI O LIEHTPAJILHOM YIJIE.

HccaenoBath, B TOM YUCIIE C TOMOIIBIO LIU(POBBIX PECYPCOB,
BIIMCAHHBIE U ONMCAHHBIEC YETHIPEXYTOIbHUKH, BBIBOAMTH MX
CBOMCTBA U MTPU3HAKH.

Hcnonb3oBaTh 3TU CBOMCTBA U MPU3HAKY NPU PELICHUH 3a/1a4
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[ToBTOpenue, 060061IeHNE 4 Pemath 3a1auM Ha MOBTOPEHHE, UILTIOCTPUPYIOIINE CBSI3U MEXKTY
3HAHUU IloBTOpEHHE OCHOBHBIX Pa3IMYHBIMHU YacCTSAMH Kypca
MOHSTHI U METOJIOB
KypcoB 7 1 8 KJIaccoB,
000011IeH1E 3HAHUI
OBUIEE KOJIMYECTBO 68
YACOB I10 [TIPOI'PAMME
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9 KJIACC
K 0 OcHOBHBIE BU/IBI JESITEILHOCTH 00YJaIOIINXCS
HaunmenoBanue pasjena (TeMbl) OIIMICCTBO CHOBHOC
Kypca 4acoB coliepyKaHue
Tpuronomerpus. Teopemsl 16 o
Onpenenenue @opMy.THPOBATH ONpeaeTeHUs] TPUTOHOMETPUYECKUX (PYHKIUI
KOCHUHYCOB M CHHYCOB. Pemenue
TPUTOHOMETPUUECKHUX TYIBIX U IPSIMBIX YIJIOB.
TPEYrOJIbHUKOB . o
¢yskuuit yrinos ot 0° 1o BeiBOIMTH TEOpEMY KOCHHYCOB U TEOPEMY CHHYCOB (C painycoM
180°. ®opmynbl OINMCAaHHOM OKPYKHOCTH).
IIPUBE/ICHUS. BoiBoauTh (hopmyJibl A1 BHIYMCICHHS TJIOIIA/IEH ¢
TeopeMa KOCHHYCOB, HCNOJb30BAHHEM TeopeM TPUroHoMeTpuu (popmyia IO n
TeopeMa CUHYCOB. TPEYroJbHUKA Yepe3 JIBE CTOPOHBI U YroJ MEX1y HUMH, popmyria
Pemenue IUIOIIAU YETHIPEXYTOJIbHUKA YEPE3 €ro INaroOHAINA U yroJl MEXKY
TPEYrOJIbHUKOB. HUMH).
IIpakTrueckoe Pemiate TpeyrojabHUKH.
IIPUMEHEHNE Pematp npakTuueckue 3aaun, CBOIALINECS K HAX0XKIEHUIO
JIOKa3aHHBIX TEOPEM pa3IMYHBIX JIEMEHTOB TPEYrOJIbHUKA
10

[IpeobpazoBanue moaooms.
Metpuueckre COOTHOLIEHHUS B
OKPYXHOCTH

ITonsTue

0 MpeoOpa3oBaHUU

O J00MSI.
COOTBETCTBCHHBIC
3JIEMEHTHI ITOJOOHBIX
buryp.

Teopema o mpou3BeaeHUN

OTpPE3KOB XOpJI, TeOpeMa

OcBauBaTh noHsITHE ITpeoOpazoBanus nonodus. Ucenenoparb
OTHOIIEHHE JTMHEWHBIX 2JIEMEHTOB (PUTyp IpH NpeoOpa3oBaHUU
nog00us.

Haxoauth npumepsl 1oo0us B OKpYyKarolien JeiCTBUTETbHOCTH.
BbIBOAMTH METPUYECKHE COOTHOLIEHUS MEXAY OTPE3KAMH XOPI,
CEeKYIIUX U KacaTeJIbHBIX C UCIIOJIb30BAaHUEM BIIHCAHHBIX YIJIOB U
MOI00HBIX TPEYTOJIBHUKOB.

PemaTe reomeTpruecKue 3a1a4u U 3aa4y U3 PEAIbHON KU3HHU C

HUCIIOJIB30BAHHNECM HO,Z[O6HBIX TPCYTrOJIbHUKOB

83



®denepanbHas padouas nmporpamma | MaremaTuka. 5-9 kiaaccel (0a30BbIi YPOBEHB)

0 NIPOU3BEICHUH OTPE3KOB
CEKYyILHX, TEOPEMA O
KBaJpare KacaTeJIbHOM.
IIpumMeHeHue B penieHUU

rCOMCTPHUYCCKUX 3ada4

Bekrops! 12 Hcnonb30BaTh BEKTOPHI KaK HAMPaBICHHBIC OTPE3KU, HCCIEI0BATh

T€OMETPUUYECKHH (TepeMenieHne) U GU3NIeCKUi (CHhi1a) CMBICIIBI

BCKTOPOB.
OnpeneneHHe BCKTOPOB,

3HaTh onpeaeJeHuss CyMMbI U Pa3HOCTH BEKTOPOB, YMHOXECHU
CJIOKCHHEC U BBIYUTAHUC

BEKTOpa Ha YKCII0, HCCJIeJ0BATh T€OMETPUUECKUI U (pU3NUECKUii
BEKTOPOB,

CMBICJIBI 3TUX Omepanuil. PemiaTtb reoMeTpuyYeCcKue 3a/1a4 C
YMHOXKE€HHE BEKTOpA HA

o HCII0JIb30BAHHUEM BCKTOPOB.
qucia0. PU3NYEeCKul U

. PacknaapiBaTh BEKTOP MO ABYM HEKOJUIMHEAPHBIM BEKTOpPaM.
rEOMETPUUYECKUI CMBICIT

Hcnonb3oBaTh CKalipHOE MTPOU3BEIEHNE BEKTOPOB, BHIBOAUTH €TI0
BEKTOpOB. Paznoxenune

OCHOBHBIE CBOICTBA.
BEKTOpA II0 IBYM

Borunciasarsb CYMMY, Pa3HOCTb U CKAJIIPHOC ITPOU3BECACHNEC BEKTOPOB B

HCKOJUIMHCAPHBIM

KOOpPIMHATAX.
BEKTOPAM.

TIpuMeHSAThb CKaNspHOE TIPOM3BEICHNUE T HAX0KIEHHS JUIUH U YTIIOB
KoopauHats! p p p a it il i yI.
BEKTOPA.

CkansgpHO€E MPOU3BENECHNE

BEKTOPOB, €r0
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MMPUMCHCHUC IJIA
HaXO0XJACHUA TJIMH U
YIJIOB. Pemenne 3ajJa4d C
IIOMOIIIBIO BEKTOPOB.
HpI/IMeHeHI/Ie BCKTOPOB 1A

pelieHus 3aaa4 pu3uku

I[eKapTOBBI KOOPpAMWHATLI HA

IIIIOCKOCTHU

JlekapTOBBI KOOPJMHATHI
TOYEK Ha IJIOCKOCTH.
VYpaBHEHHE ITPSIMOH.
VYpaBHEHHE OKPYKHOCTH.
Koopaunats! Touek
nepeceyeHus: OKPYKHOCTH
U IIPSIMOIA.

Meron KoopAMHAT NpH
pEIIEHNN T€OMETPUUYECKUX
3aJa4, IPaKTHUYECKUX

3a1a4

OcBauBaTh NOHATHE [IPSIMOYTOJIBHOM CUCTEMbI KOOPJMHAT,
JIEKAPTOBBIX KOOPAUHAT TOYKHU.

BbIBOAMTH ypaBHEHHUE NPSIMON U OKPYKHOCTH. BbIA€JSATH ITOJIHBIN
KBaJpaT JUIsl HAXOXKIEHUS LEHTPA U pauyca OKPYKHOCTH 110 €€
YPaBHEHUIO.

PemaTe 3a1a4M Ha HAXOXKJACHUE TOYEK IEPECEUEHUS MTPSMBIX U
OKPY>KHOCTEH C IMOMOIIBI0 MeTo1a KoopauHar. Mcnoab3oBarh
CBOMCTBA YIJI0BOTO KO3 (UIMEeHTa NPSMON IPU peIIeHUH 3a/1a4, s
OIPEIETICHUS PACIIONOKEHUS TIPSIMOM.

IIpuMeHATHh KOOPAUHATHI IIPU PEILIEHUHU F'€OMETPUUECKUX U
MIPaKTUYECKUX 3a/1a4, JJIs IOCTPOCHUs MATEMATUUYECKUX MOJEIEH
peanbHbIX 3a71a4 («metoa koopAuHaT). [loab30BaTbest 11
MIOCTPOEHHUSI U UCCIIEJOBAaHUM LIU(POBBIMU peCypcaMu.

3HAKOMMTBCS C MCTOPHEH Pa3BUTHUS T€OMETPUU
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[IpaBuIBHBIE MHOTOYTOJIBHUKHU. 8 [IpaBunbpHbIE
JnrHa OKpY»XKHOCTH U ILIOIIA/Ib MHOTOYTOJIBHUKH. YHciio @opMyIHPOBATH ONPE/ICICHIE IPABUIBHBIX MHOIOYI OJIbHUKOB,
Kpyra. Berauciienue ruronaei 1. JImMHa OKpY)KHOCTH, HAXOJMTh X 3ICMCHTHL.
YT OKPYXKHOCTH. ITob30BaTHLCS MOHATHEM JUIMHBI OKPYKHOCTH, BBEIEHHBIM C
PajinaHHas Mepa yria. IIOMOILIBIO ITPaBUIIbHBIX MHOTOYTOJIbHUKOB, ONPEAeasTh YHUCIIO 11,
ILowans Kpyra, cexropa, | JVIMHY IYTH M PATMaHHYIO MEPY yria.
CerMenTa IIpoBoauTh NEpexoa OT paJuaHHON MepBI yrila K rpalyCHOU U
Ha000POT.
OmnpeneasaTs MI0MAAb KpyTa.
BoiBoauTh (hopmyJibl (B rpagyCcHON U paluaHHON Mepe) AJis JJIMH AT,
IUIOIIA/IeH CEKTOPOB M CErMEHTOB. BhuMcasaTh riomanu Guryp,
BKJIFOUYAIOLINX AJIEMEHTHI OKPYKHOCTHU (KpyTa).
Haxoautp moniaam B 3a7a4ax peajibHON XKU3HU
JIBMKEeHMsI IIIIOCKOCTU 6 TTOHSITHE O TBHKSHHH
THIOCKOCTH. Pa30upartp npuMepsl, WUTFOCTPUPYIOLIUE TIOHATUS JBUKCHHUS.
HapajnenbHblid DopMyJMPOBATh ONPEAEIEHUS TAPALIEIBHOTO IEPEHOCA, TOBOPOTA U
TIEpEHOC, HOBOPOT OCEBOM CUMMETpUHU. BBIBOAUTH UX CBOWCTBA, HAXOAUThH
Tpumenenne HEMOJIBUKHBIE TOUKH.
TIpH pCUICHUH 3a71at HaxoauThb 1IEHTPBI U OCH CUMMETPUN TPOCTEHIINX QUTYP.
IIpuMeHsATh NapayuIeNIbHbINA IEPEHOC U CHMMETPHIO MPU PEIICHUH
TreOMeTpUUYECKHX 3a/1a4 (pa3oupars npumepsl). Mcnosib3oBaTh 1iis
MOCTPOEHUSI U MCCIeI0OBaHUN IIU(POBBIE PECypChI
7
[ToBTOpenue, o6odIIeHNE, IToBTOpEHNE OCHOBHBIX OnepupoBaTh NOHATUSIMM: (DUTYpPa, TOUKA, IPSIMAasi, YTOJI,
cucTreMaru3anus 3HaHUM MIOHATUHN U MHOTOYTOJIbHUK, paBHOOEIPEHHBIH U paBHOCTOPOHHUI
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METOJIOB KypcoB 7-9
KJIaccoB, 0000IIEeHE U

CUCTEMAaTU3alus 3HaAHUN.

IIpocreiimue
r€OMETPUYECKHUE
(buUrypsl 1 ux
cBoiictBa. 3mepenue
reOMETPUUYECKUX
BEJIMYHH.
TpeyroabHUKH.
[TapannensHbIe U
NIEPIEHAUKYJISIPHbBIE
IIPSIMBIE.

OKpy’>KHOCTb U KpYT.
I'eomerpuueckue
MOCTPOEHU. YTJIbI B
OKPY’KHOCTH.
Bnucanneie u
OIIMCaHHBIC OKPY>KHOCTH
MHOI'OYTOJIbHUKOB.
IIpsiMast 1 OKpPY>KHOCTB.
UeTsIpEXYroJIbHUKHY.

Bruicansbie

TPEYroJbHUKH, IPSIMOYTOJILHBIN TPEYTOJIbHUK, METUaHa,
OucceKTprca U BBICOTA TPEYTOJIbHHKA, TapajieiorpaMm, poMo,
IPSMOYTOJIBHUK, KBaJpaT, TPAICIUs; OKPY)KHOCTb, KacaTeJIbHas;
paBEHCTBO U To100ue GUTYp, TPEYTOIHHUKOB; MApaNIeIbHOCTh U
NEPIEHAUKYISIPHOCTD MPSIMBIX, YTOJI MEXKIY MPSIMBIMH, CAUMMETPHS
OTHOCHUTEJIbHO TOYKH U MPSMOIA; UIMHA, PACCTOSIHKE, BEJIMYMHA yIJia,
II0MIA b, IEPUMETP.

Hcnonb3oBath GopmMyJibl: IEpUMETPa U IIIOMIAAH
MHOTOYTOJIbHUKOB, AJTUHBI OKPYKHOCTH | ILIOLIAAN Kpyra, 00béma
MPSIMOYTOJIBHOTO TIapajuiesIenuie1a.

OnepupoBaTh NOHATHAMM: IPSIMOYTOJIbHAs CCTEMa KOOP/IMHAT,
BEKTOp; UCMOJIb30BATh 3T MOHATHS ISl IPEACTABICHUS JaHHBIX U
peleHns 3aa4, B TOM YHCIIE U3 IPYTUX YUE€OHBIX PEAMETOB.
PemaTs 3a1auu Ha MOBTOPEHNE OCHOBHBIX MOHSATHIA, MIUTFOCTPAIIHAIO
CBSA3EM MeXAy pa3IMYHBIMU YacTAMHU Kypca. Beioupars Meron 1uist
peLIeHHS 33a]a4u.

Pemrarte 3amaun u3 noBceIHEBHOM KU3HU
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U ONHCaHHBIE
YEThIPEXYTOJbHUKH.
Teopema [Tudaropa u
Hayaja

TpUroHoMeTpuu. Pemenue
00LINX TPEYrOJIbHUKOB.
IIpaBunbpHbBIE
MHOTOYTOJIbHUKH.
IIpeobpazoBanms
IJIOCKOCTH. [IBHKEeHUSI.
[Tono6ue. Cummertpus.
IImomans. Beruncienue
mwromanen. Inomanu
MoA00HBIX (uUryp.
JlexapTOBBI KOOPAMHATHI
HAa TJIOCKOCTH.

BekTopbl Ha TIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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PEJIEPAJIBHASA PABOYAS ITPOI'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTDb U CTATUCTHUKA» B 7-9 KIIACCAX

MNOACHUTEJIBHASA 3AIINCKA

B coBpemenHoM mu(ppoBOM MHpE BEpOATHOCTH M CTATHUCTHKA MPHOOpETaroT BCE OONBIIYIO
3HaYMUMOCTh, KaK C TOYKH 3PEHHUS MPAKTUYECKUX TPHIOKEHHHA, TaK M HUX POJIM B OOpa30BaHMHU,
HEOOXO/MMOM KaXIOMy uelloBeKy. Bospacraer umcino mnpodeccuid, Ipu OBIAICHUU KOTOPBIMH
TpebyeTcst xopomas 6a3oBasi MOJArOTOBKA B 00JaCTH BEPOSTHOCTH M CTATHCTUKH, TaKasi MOATOTOBKA
Ba)KHA JIJIS POJIOJDKEHUS 00pa30BaHUA U ISl YCIIEUTHOM NPOo(ecCHOHAIBHON Kapbephl.

Kaxiplif yenoBek MOCTOSHHO MPUHUMAET PELICHUs] Ha OCHOBE MMEIOIIMUXCS Yy HEro JaHHBIX. A
JUIs OOOCHOBAHHOTO TNPUHATHS pELICHHsS B YCIOBHMAX HEJOCTaTKa WM M30bITKa HHPOpMaLUU
HE00XO0/IMMO B TOM YHCIIE€ XOPOIIO c(hOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTUYECKOE MBILIUICHUE.

NMeHHO 1O3TOMY OCTpPO BCTajJa HEOOXOAMMOCTb copMupoBaTh y OO0ydaromuxcs
(YHKLIMOHAJIBHYIO TPAMOTHOCTb, BKJIIOYAIOLIYI0 B ce0sl B KauyeCTBE HEOTHEMJIEMOM COCTaBISIOLICH
YMEHHUE BOCIPUHUMATh U KPUTHUECKH aHAJIM3UPOBaTh MHPOPMALIUIO, IPEICTABICHHYIO B PA3JIMUYHBIX
¢opMax, MOHMMAThb BEPOSITHOCTHBIM XapakTep MHOIMX pealbHBIX IPOLECCOB M 3aBHCUMOCTEM,
IPOU3BOJIUTH MPOCTENUIINE BEPOSITHOCTHBIE PACUETHI.

3HaKOMCTBO B Y4eOHOM Kypc€ ¢ OCHOBHBIMM IPHHLMIIAMU cOOpa, aHaM3a U MPEACTaBICHUS
JaHHBIX W3 Ppa3IM4YHbIX cdep KU3HU OOIIecTBa W TOCyJapcTBa IMpUOOIIAeT 0O0ydaroluxcs K
oOlIeCTBEHHBIM HHTepecaM. l3yueHue OCHOB KOMOMHATOPHUKHM pa3BHBAE€T HABBIKA OpraHU3alluu
nepedbopa M MOACYETa 4YUCIIa BAPHMAHTOB, B TOM YHUCJIE B IPUKIAJHBIX 3aJadaX. 3HAKOMCTBO C
OCHOBaMHM TE€OpHUH TpadoB co3AaéT MaTeMaTHUeCKUil GyHIaMeHT [uid GOpPMUPOBAaHUS KOMIIETEHIIUN B
oOmactn MHPOpPMATUKU M LHUQPOBBIX TexHoyoruil. [Ipy HM3yd4eHUH CTATUCTHKH M BEPOSTHOCTH
o0oramaroTcsi TMpeACTaBIeHUsT O0YyJalomUXcsd O COBPEMEHHOM KapTUHE MHpa U METOAAX €ero
uccieioBaHus, (GopMupyeTrcs MOHMMaHUE POJIM CTATUCTHKU KaK MCTOYHMKA COLMAJIbHO 3HAYMMOM
UH(POPMALIUHU U 3aKJIQJBIBAIOTCS. OCHOBBI BEPOSITHOCTHOI'O MBIIIIJICHHUS.

B cooTBeTcTBUU C TaHHBIMH LIETSIMH B CTPYKTYpE NMPorpaMMbl yueOHOro Kypca «BeposTHOCTb 1
CTaTUCTHKA» OCHOBHOIO O0IIero o0pa3oBaHMs  BBIACIIECHBl  CIEAYIOIIUE  COJEpPIKATEIbHO-
metoaudeckue JuHUU: «[IpencraBieHne AaHHBIX M oOmNMcaTelIbHas CTaTHCTHKa», «BeposTHOCTbHY,
«QneMeHThl KOMOMHATOPUKNY, «BBeneHune B Teopuio rpadosy.

Copepxanne nuuum «lIpencraBieHne NaHHBIX U ONMKMCATENbHAsl CTATUCTUKA» CIYKUT OCHOBOM
Juist GOPMUPOBAHUS HABBIKOB padOThI ¢ MH(pOpMaLMel: OT YTEHHUs] U UHTEepIpeTalud UHpopMaluu,
IpPEICTAaBICHHON B TaOnMIax, Ha JuarpaMMax M rpadukax, A0 cOopa, MpeICTaBICHHS M aHaIU3a

JaHHBIX C UCITOJIb30BAHHNEM
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CTAaTUCTHUYECKUX XAPAKTEPUCTUK CPEIHUX U paccenBaHus. Paboras ¢ naHHBIME, OOydaromuecs ydarcs
CUMTHIBATh U MHTEPIPETUPOBATh JaHHbBIC, BBIIBUraTh, apITyMEHTUPOBATh U KPUTHUKOBATH IPOCTEUIINE
TUIIOTE3bl, PA3MBILUIATE HaJl (JaKTOPAMHU, BBI3IBAIOIIMMU U3MEHUUBOCTD, U OLICHUBATh UX BIMSHHUE HA
paccMaTpuBaeMble BEIMYUHBI U IIPOLIECCHI.

MHTyUTUBHOE NPEACTaBICHUE O CIy4alHOW U3MEHUYMBOCTH, UCCIIEOBAaHNUE 3aKOHOMEPHOCTEH U
TEHJCHUMKA CTAHOBUTCS MOTMBHUPYIOIIEH OCHOBOM Uil M3YYEHHS] TEOPUHU BEPOATHOCTEN. boibioe
3HaUEHUE UMEIOT IPAKTHUYECKUE 3aJaHMsl, B YaCTHOCTU OIBITHI C KJIACCUUYECKMMH BEPOSATHOCTHBIMU
MOJIETISIMHU.

[ToHsTHE BEpPOATHOCTM BBOJIUTCS Kak Mepa MpaBAonojoOus ciaydaiHoro coobrtus. Ilpu
U3ydeHHH y4eOHOro Kypca oOydarommecss 3HAaKOMATCS C MPOCTEHIIMMH METOJaMH BBIYHCICHHS
BEPOATHOCTEH B CIIy4alHBIX OJKCIIEPUMEHTaX C PAaBHOBO3MOXHBIMU 3JIEMEHTApHBIMU HCXOJaMH,
BEPOSITHOCTHBIMH 3aKOHAMH, TIO3BOJISIIOIIMMH CTaBUTh U pellaTh 0oJiee CIoXKHbIE 3a7auu. B yueOHbIit
KypC BXOJAT Ha4aJbHbIE IIPEICTABICHUS O CIIy4allHbIX BEJIMUYNHAX U UX YUCIIOBBIX XapaKTEPUCTHUKAX.

B pamkax yueOHOro Kypca OCYILECTBIISETCS 3HAKOMCTBO OOYYaroIMXCS C MHOXXECTBAMHU M
OCHOBHBIMHM OIl€palMsIMU HaJl MHOXKECTBAMHU, PACCMAaTPUBAIOTCS IPUMEPHI IPUMEHEHHUS [ PELLECHUS
3aJa4, a TaKXKe UCIO0JIb30BAHUS B IPYTHX MaTeMaTUYECKUX Kypcax M yUeOHbIX IIpeaMeTax.

B 7-9 knaccax u3ydaercss yueOHbIH Kypc «BeposiTHOCTh M CTaTUCTHKA», B KOTOPBIA BXOIAT
pasnuenst: «IIpencraBneHune TaHHBIX U ONUCATENIbHAS CTATUCTUKAY,

«BeposarHocTy, «neMeHTb KOMOMHATOPHUKIY, «BBereHne B Teopuio rpagoBy.

OO01ee 4yuCiIO 4YacoB, PEKOMEHJOBAHHBIX MJsi M3Y4eHMsI yuyeOHOro kypca «BeposTHOCTh u

cratuctukay, - 102 ygaca: B 7 kmacce - 34 yaca (1 wac B Hememo), B 8 kimacce - 34 daca (1 gac B

Heqeno), B 9 kiacce - 34 yaca (1 yac B Hezelnto).

COJEP)KXAHUE OBYYEHUA 7

KJIACC

[IpencraBnenue naHHBIX B BUJE TaOiuIl, quarpamMm, rpadukoB. 3anojHeHUe TaOIuIl, YTCHUE U
MOCTPOCHUE JuarpamMMm (CTOJOMKOBBIX (CTONOYATHIX) M KPYTOBbIX). UTeHue rpaduKoB peasbHBIX
npoieccoB. M3Bieuenne mHopManuu U3 AuMarpaMMm M TaOIUI], UCTOIL30BAHHUE U WHTEPIPETAIUS
JTAaHHBIX.

OnucaTenbHas CTAaTHCTHUKA: cpenHee apupMeTuIecKoe, MeInaHa, pa3max,

HauOoJblllee M HAWMMEHbIeE 3HAUEHUS Ha0opa YHCIOBBIX JaHHBIX. [IpuMepsl ciydaiiHOM
W3MEHYUBOCTH.

CrnyyaliHplii SKCTIEpUMEHT (ONBIT) M ciyyaiiHoe coObiTHe. BepostHocTh 1M wactorta. Pomb
MaJIOBEPOSATHBIX M MPAKTUYSCKU JIOCTOBEPHBIX COOBITHH B TipHpojae W B oOmiectBe. MoHeTa
UTpabHasi KOCTh B TCOPUHU BEPOSTHOCTEH.

I'pad, Bepmmua, pedbpo. Crenens BepmmHbL. Yucmo pédep m cymMMapHas CTENEHb BEPIIHH.

[IpencraBnenue o cBa3Hoctu rpada. Lenu u muxisl. [Tytu B rpadax. O6xon
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rpada (ditnepoB nyts). [IpencraBneHue o0 opueHTHpOBaHHOM rpade. Pemenue 3amad ¢ mOMOIIBIO
rpados.

8 KJIACC

ITpencraBienue naHHBIX B BUJE TAOIULL, JUarpaMm, rpaukos.

MHoOXecTBO, 3JI€MEHT MHOXKECTBa, IOAMHOXecTBO. Omepauuu HaJg  MHOXKECTBAMHU:
o0ObeMHEHHEe, IepecedyeHue, jgonoiHeHue. CoiicTBa  omepanuil  Hajg  MHOXECTBaMHU:
IIEPEMECTUTENIBHOE,  COYETaTeIbHOE,  paclpeleUTeNbHOoe,  BKIOYeHHd.  Vcnosib3oBaHue
rpau4ecKoro NpeICTaBICHUS MHOXKECTB JUIl ONHUCAHUS pEallbHBIX IPOLIECCOB M SBJICHUH, NpHU
pellIeHNH 3a1a4.

W3mepenue paccenBanus AaHHbIX. /lucniepcus v cTaHIapTHOE OTKIOHEHUE YMCIOBBIX HAOOPOB.
Junarpamma paccenBaHusl.

OnemMeHTapHble COOBITUS ciydaiiHOro ombiTa. CiyuaiiHble coObITUS. BeposiTHOCTH COOBITHIA.
OnbITBl C PaBHOBO3MOXKHBIMH 3JIEMEHTapHBIMU COOBITHSMH. CiydaiiHeiid BeIOOp. CBSI3p MEXKIY
MaJIOBEPOSTHBIMU U TMIPAKTHYECKHU JTOCTOBEPHBIMU COOBITHSIMH B IPUPOAE, OOIIECTBE U HAYKE.

HepeBo. CBOMCTBa 1epeBbEB: €IMHCTBEHHOCTh IyTH, CYLIIECTBOBAaHUE BUCAYEH BEpIINHBI, CBA3b
MEX/y YACIIOM BEpIIMH U uuciioM pédep. [IpaBuio ymHoxkeHus. Pemenue 3aau ¢ momMoibo rpagos.

[TpotuBononoxusle coObiTusA. uarpamma Oiinepa. OObennHeHHEe M NepeceueHue COOBITHI.
HecoBmecTHble coObiTus. dopmyna ClOXKEHUsS BeposTHOCTeH. YcioBHas BepoATHOCTh. IIpaBuio
ymHOKeHus1. He3aBucumeble coobiTus. [IpencraBienue sxkcnepuMenTa B BUie JepeBa. Pemenue 3agau

Ha HaXO0XIACHHUC BepOHTHOCTeﬁ C MOMOLIBIO ACpCBa cnyqaﬁHoro 9KCIICPUMCHTA, AUarpamMmm 9171nepa.

9 KJIACC

[IpencraBieHne NaHHBIX B BuAe TaOJMI, auarpamMm, IpadUKOB, HHTEpHpeTalus IaHHbBIX.
Urenue u noctpoeHue Tadiaull, Juarpamm, rpadukoB 1o peaibHbIM JaHHbBIM.

[TepectanoBku u ¢akropuan. Coueranus u yncno coueranuil. Tpeyronbuuk [lackans. Pemenue
3aJa4 C UCIOJb30BaHMEM KOMOMHATOPUKH.

['eomerpuueckast BepoaTHOCTb. CitydaifHbIN BBIOOP TOUKH U3 (PUTYpBI HA IIIOCKOCTH, U3 OTpe3Ka
U U3 IyTU OKPY’KHOCTH.

Hcneitanne. Ycenex um Heypauda. Cepus ucnblTaHUM 10 nepBoro ycmexa. Cepusi MCHBITaHUI
Bepuynnu. BeposiTHOCTH cOObITHI B cCepuy UcIbITaHU bepHyIm.

CnydaiiHass BeIWYMHA W PACHpECNICHHE BEPOSATHOCTEH. MaremaTndeckoe OXUJaHuEe U
puctiepcus. Ilpumepbl MaTeMaTHYECKOTO OKHJAHHS KaK TEOPETUYECKOrO CPEJAHET0 3HAaYeHUs
BEJIMYMHBL. MaTeMaTnuecKoe 0KUIAHUE U TUCTIEPCUs CIIyYalHON BEJIMYHMHBI «YHUCIIO YCIIEXOB B CEPUU
WCTIBITAaHUN bepHym».

[TonsiTe o 3akoHe OoONbIMIMX YHcen. V3MepeHue BEpOSITHOCTEH C momoIlpio yactoT. Ponb u

3HAYCHHE 3aKOHA OOJIBIINX YHCEN B npupoac u 06H_ICCTBC.
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INPEJIMETHBIE PE3YJIBTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOSHHSI HPOTpaMMbl y4eOHOro Kypca K KOHIy OOy4deHus B 7

KJjacce.

YuraTh nHPOpPMAIIHIO, TIPEICTABICHHYIO B Ta0IHIIaX, HA JUarpaMMax, IMPeJICTaBIIsATh TaHHBIC B
BHJIC TAOJIMII, CTPOUTH TUArpaMMbl (CTOJIOUKOBBIC (CTOJIOUYATHIC) M KPYTOBBIE) 0 MacCUBaM 3HAYEHUH.

OnwuchIBaTh U MHTEPIIPETUPOBATh PEAbHBIC YMCIIOBBIC JaHHBIC, IPEACTABICHHbBIC B Ta0OIHIIAX,
Ha MarpaMmax, rpagukax.

Hcnonp3oBarh sl ONUCAHUS JAHHBIX  CTATHCTUYECKHE  XapaKTEPUCTHKH:  CpeIHEe
apudMeTHIeCKoe, MeIuaHa, HanOoJIbIlIee ¥ HAMMEHBIIIEE 3HAYCHUS, pa3Max.

Wwmetp mpencraBiieHUe O CIy4allHOW M3MEHYMBOCTH Ha TpUMepax IeH, GU3NYECKUX BEIUYHH,

AHTPOIIOMCTPHUYCCKUX NAHHBIX, UMCTb IIPCACTABIICHUC O CTaTHCTHYECKOU YCTOﬁqHBOCTH.

Hpe,[[MeTHLIe pPe3yjbTaTbl OCBOCHUS IIPOIrPpaMMbI y‘IC6HOl"O KypCa K KOHLIY 06y‘1€HI/IH B 8

KJacce.

W3Biekate U mpeoOpa3oBeIBaTh MH(YOpPMAIHMIO, TPEICTABICHHYIO B BHJE TaOJHI, JUarpamwm,
rpaduKoOB, MIPEICTABIATH TaHHBIC B BUJIE TAOJHII, JHArpamMm, rpaduKoB.

OnuceIBaTh JIaHHBIE C TIOMOIIBI0O CTATUCTUYECKUX IIOKA3aTeNIe: CpPeIHHX 3HAYCHUN U Mep
pacceuBaHus (pa3mMax, TUCIIEPCHUS U CTAaHAAPTHOE OTKJIIOHEHHUE).

Haxoauth 4acTOThl YMCIOBBIX 3HAUYEHUM M YACTOTHI COOBITUM, B TOM YHUCJIE MO pe3yibTaTaMm
U3MEpEHHI U HAOII0IeHU.

HaxomuTh BeposSTHOCTH CIy4ailHBIX COOBITUH B OMBITAaX, 3Has BEPOSITHOCTH JIIEMEHTApHBIX
COOBITHIA, B TOM YHCIIE B OTMBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMUA COOBITHSIMH.

Hcnonb3oBath rpaduyueckne MOJIEIN: JIEPEBO CIIy4aliHOTO JKCIIEPUMEHTA,
JTarpaMMbl Ditsiepa, YucIoBas psmasi.

OnepupoBarh TOHSATHUSMU: MHOXECTBO, TIOJIMHOXXECTBO, BBITIOJIHATH  OMEpallid  Haj
MHOXECTBAMHU: OOBEIUHEHUE, TIepeceyeHne, IOMOJHEHUE, TMEePEUYUCIITh JJIEMEHThI MHOMXKECTB,
MIPUMEHSTh CBOMCTBA MHOKECTB.

Hcnonb3oBath rpadudeckoe MpefcTaBlIeHNE MHOXKECTB U CBSI3€H MEXAY HUMH JUIS ONMHUCAHUs

IMponecCcoB U ﬂBHCHHﬁ, B TOM YHUCJIC IIpHU PCIICHUHU 3a/1a4 U3 IPYTUux y‘{e6HBIX npeaAMETOB U KypCOB.

[IpenMeTHbIe pe3ysbTaThl OCBOEHMSI MPOrpaMMbl yuyeOHOro Kypca K KOHIy oOydeHus B 9

KJjacce:

H3Bnekats u Hp606pa3OBBIBaTL I/IH(I)OpMaI_II/IIO, MNPEACTABJIICHHYKO B PA3JIMYHBIX MCTOYHUKAX B

BUJIE TaOJIHIL, JUarpaMm, rpaduKoB, MPeICTaBIATh JaHHbIE B BUJIe TaOIUL, TUarpamm, rpaQuKkos.
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Pemarp 3amauum OpraHu30BaHHBIM TepeOOPOM BAPUAHTOB, a TaKXKe C HCIOJIb30BAaHUEM
KOMOHMHATOPHBIX MTPABUII U METOJOB.

Hcnonbs30BaTh onucaTeabHble XapaKTEPUCTUKU JUIsI MACCUBOB YHCIIOBBIX JAHHBIX, B TOM UYHCJIE
CpeIHME 3HAYEHUSI U MEPbI PACCEUBAHUA.

HaxomuTh 4acTOTHl 3HAYEHUW W YaCTOTHI COOBITHS, B TOM YHCIIC MOJB3YSICh PE3yIbTaTaMH
MPOBEIEHHBIX H3MEPECHUN U HAOIFOACHUA.

Haxoautb BepoSITHOCTU CIy4alHBIX COOBITUN B M3YYEHHBIX OMNBITaX, B TOM YHCIE B OIbBITAX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU, B CEPUAX UCIBITAHUI JI0 TIEPBOTO yCIEeXa, B CEPUIX
ucneITanui bepryim.

NwmeTts nipeacraBiieHUE 0 CIIydalHOW BEJIMYMHE U O PACIPEICIICHUN BEPOSATHOCTEM.

Nwmety mnpencraBieHue O 3aKoHE OONBIIMX YHCEN KaK O MPOSBICHUU 3aKOHOMEPHOCTH B

cnyqaﬁﬁoﬁ HU3MCHYUBOCTHU H O POJIM 3aKOHA OOJIBIINX YKCEN B IpUupoac u O6H.[CCTB€.
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KJIACC
Hamumenosarue pasjena (tempr) | KOTHIECTBO OcHOBHOE coznepkaHHe OCHOBHBIE BHJIbI A€SATEIBHOCTH O0YJaOIIHXCS
Kypca 4acoB
[IpencraBnenye naHHBIX 7 OcBanBaTth c110co0bI NIPEICTABICHUS CTATUCTUYECKUX JAHHBIX
H YHCJIOBBIX MACCUBOB C IIOMOIIBIO TAOJIHI] U JUArPAMM C

pencrapnenye naHHbIX B HCIIOJIb30BAHUEM aKTYalIbHbBIX U BaXKHBIX JAHHBIX
Tabmunax. [paxruyeckne (nemorpaduueckue JaHHbIC, IIPOM3BOJICTBO IPOMBIIUICHHOH U
BBIMHCIICHUS 110 Ta0THHbIM CENbCKOX 03 CTBEHHON MPOIYKIUH, OOIECTBEHHBIC U
naHHBIM. M3BeueHue n NPUPOIHBIE SABIEHUS).
MHTEPIPETAINS TAOIHYHbIX M3yuath MeT0bI pabOThI C TAOIUYHBIMU U rpaduuecKkuMu
nanHbIX. [IpakTiyeckas padora IPEACTaBIEHUAMH JaHHBIX € TIOMOILBIO IIM(YPOBBIX PECYPCOB B
«Tabmuus». I'padudeckoe XOJI€ IPAKTHUYECKUX PaGoT
HPE/CTABICHHUE JAHHBIX B BUJIE
KPYTOBBIX, CTOJIOMKOBBIX
(ctonbuareix) quarpamm. UteHue u
roctpoeHue auarpamm. [Ipumepsr
NeMOTpapUueCKUX AUArpaMM.
I[IpakTuueckas pabora
«JlnarpaMMbD»

OnwcarenbHas CTaTHCTUKA 8

Uucnossie Habopbl. CpenHee
apudmernyeckoe.

Menuana 4iciioBoro Habopa.

OcBanBaTh NOHATHA: YUCIOBOM HAOOP, Mepa IIEHTPaTbHOU
TEeHJACHLIUU (Mepa LEHTpa), B TOM YHUCIIE Cpe/lHEe

apudMeTHIecKoe, MeIraHa.
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VY cTOMYUBOCTh MEAUAHEL.
[IpakTrueckas padota «CpenHue
3HaueHus». Haubosbiiee u
HauMEHbIIIee 3HaUEHUs YUCIOBOTO

Habopa. Pazmax

OnuchIBaTh CTaTUCTUYECKHUE JAHHBIE C TIOMOIIBIO CPEHETO
apudmeTnyeckoro u Meauansl. Pemare 3amauun.

N3yuathb cBoiicTBa CpEHUX, B TOM YHCJIE C TOMOUIBIO
U(POBBIX PECYPCOB, B XOI€ MPAKTUYECKUX PabOT.
OcBauBaTh NOHATHS: HAUOOJBIICEC U HAMMCHbBIIICE 3HAYCHHUS
YHCJIOBOIO MAaCcCUBa, pa3Max.

PemaTh 3agqaum Ha BIOOpP criocoOa ONUCAaHUs TaHHBIX B

COOTBCTCTBHHU C HpI/IpOIIOI\/JI JaHHBIX U LOCISIMU UCCIICA0OBaHUA

Crny4daiiHasi ”3BMEHYUBOCTh

CryyaiiHast U3MEHYMBOCTb
(mpumepsl). YacToTa 3HaUEHUI B
MaccHuBe JaHHbIX. [ pynnupoBka.
I' ucrorpammel. IlpakTrueckas
pabora «Cnyuaiinas

U3MCHYUBOCTH»

OcBauBaTh NOHATHSA: YACTOTA 3HAYEHUH B MACCUBE JAHHBIX,
IpyNIUPOBKA JaHHBIX, THcTOrpamMma. CTPOUTH U
AHAJM3MPOBATH FMCTOIPAMMBIL, OAOUPATH MMOAXOASIIUH 111ar
rpynnupoBku. OcBauBaTh rpauueckue mpecTaBiIeHUs
Pa3HBIX BUJOB CIIy4ailHOM U3MEHYUBOCTH, B TOM YHUCJIE C

TTOMOIIIBIO ITU(POBBIX PECYPCOB, B XO/I€ TPAKTUUECKON PabOThI

Beenenue B Teoputo rpadoB

I'pad, Bepuuna, pedpo.
[IpencraBnenue 3agaum ¢
nomo1pio rpada. CteneHn
(BaJIGHTHOCTD) BepIIMHBL. Yucio
pé6ep u cymmapHasi CTeneHb

BepiuH. Llens u

OcBauBaTh nousiTUs: rpad, BepumurHa rpada, pedpo rpada,
CTeNeHb (BaJCHTHOCTh BEPILINHBI), LIETIb U ITUKJI.
OcBauBaThb NOHATHUS: TTyTh B rpade, FiIepoB MyTh, 00X0
rpada, opueHTHPOBAaHHBIN Tpad.

Pemars 3a1a4u Ha MOWCK CYMMBbI CTETIEHEN BEPIIMH
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nuki. [IyTts B rpade.
[IpencraBnenue o CBA3HOCTH
rpada. O6xox rpada (inepoB
nyTh). [IpencraBnenue 06

OpUEHTUPOBAHHBIX Tpadax

rpada, HA TmoMCKk o00xoma Tpada, HA TOMCK TyTeHd B
OpPUCHTUPOBAaHHBIX Ipadax.
OcBanBaTh coco0bI TPE/ICTABICHUS 3a/1a4 U3 Kypca anreOpsl,
TCOMETPHH, TECOPHH BEPOSTHOCTEH, IPYTHX MPEAMETOB C
IOMOIIBIO TPadoOB (KapThI, CXEMBI, JICKTPUICCKHE TICTIH,

(YHKIIMOHATIBHBIE COOTBETCTBUS) HA IPUMEPAX

BepOHTHOCTB K 4aCToTa

CJIy4aifHOro COOBITHS

CiyyaliHblli ONIBIT U CIIy4aiiHOE
coObiTHE. BeposTHOCTH 1 yacToTa
coObITHs. Posib ManoBepoOSITHBIX U
MIPaKTUYECKH IOCTOBEPHBIX
cOOBITUH B IPUPOJIE U B OOIIECTRE.
Momnerta u urpanbpHasi KOCTb B
TEOPHUH BEPOATHOCTEN.
[IpakTuueckas padbora «Yacrora

BBIITAJICHUS OpJIa»

OcBanBaTh NOHATHA: CIyYalHbIN OIBIT U ClTyyailHOE COOBITHE,
MaJIOBEPOATHOE U MPAKTUUECKHU I0CTOBEPHOE COOBITHE.
N3y4aTh 3HaAYMMOCTH MAJIOBEPOSTHBIX COOBITHIA B IPUPOJE U
oO1iecTBe Ha BaXKHBIX MpUMepax (aBapuu, HECUACTHBIE CIIydau,
3aluTa NepcoHaIbHON HH(OPMalLIUHY, TIepejadya JaHHbBIX ).
M3yuyaTh poib KJIACCMUECKUX BEPOSITHOCTHBIX Mojeiel (MoHeTa,
UrpaiabHasi KOCTb) B TEOPUH BEPOSITHOCTEM.
Ha0aroaaThs U M3y4aTh 4acTOTy COOBITUM B IPOCTBIX
HKCHEPUMEHTAX, B TOM YHUCIIE C TOMOIIBIO HU(POBBIX PECYPCOB,

B X0A€ HpaKTquCKOﬁ pa6OTH

O0001IenrEe, CHCTEMAaTH3aIUA
3HAHUM

HpCZ[CTaBJ'ICHI/IC JaHHBIX.
OmnucarenbHas CTaTUCTHKA.
BCpOHTHOCTL CJ'Iy‘I&fIHOl"O COOBITHS

IToBTOPATH N3YYEHHOE U BBICTPAUBATDH CUCTEMY 3HAHMI.
Pemiate 3a7a4M Ha MPEACTABICHUE W ONUCAHHWE JAaHHBIX C
MOMOUIbI0 H3YYEHHBIX XapakTepucTuk. OO0cy:KIaThb NpUMepbI

CITy4alHBIX COOBITHIA,
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MaJIOBEPOATHBIX U MPAKTUYCCKH JOCTOBCPHBIX Cﬂy‘laﬁHBIX

CO6I)ITI/H71, HX POJIM B IIPUPOAC U KHU3HU YEJIIOBCKA

OBIIEE KOJIMYECTBO
YACOB 110 ITPOTPAMME

34
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8 KVIACC
K OcHoBHOE cojJiepKaHue OcHOBHbIE BH/IbI I€ATEILHOCTH 00yUYaIOLTUXCS
Haumenosanue pasaena (tempr) | NOTHICCTBO
Kypca 4acoB
[ToBTOpeHue kypca 7 kiacca 4 [IpencraBienue JaHHBIX.
OrnucarenpHas CTaTUCTHKA. .
IloBTOpPATH H3yYeHHOE U BHICTPAMBATH CHCTEMY 3HAHUI.
CrnyuaiiHas H”3MEHYHBOCTb.
Pemath 3a1auM Ha MpeICTaBICHHUE U ONMKUCAHUE JIaHHBIX C
Cpennue yncioBoro Habopa.
MOMOIIIBIO U3YUEHHBIX XapakTepucTuk. PemaTs 3axaum Ha
Crnyuaiinble coObiTus. BepositHocT
MIPEACTABJICHUE TPYNITUPOBAHHBIX JTAHHBIX U OMHUCAHUE
1 yactoThl. Knaccuueckue Mmoaenu N
ciy4yaiiHOM n3MeHunBOCTU. PemiaTh 3aaum Ha onpeeneHne
TEOPHUH BEPOATHOCTEH: MOHETA U . .
YaCTOTHI CIIYYaHBIX COOBITHI, 00CYKIEHUE IPUMEPOB
UrpajibHas KOCTh . .
CIIy4alHBIX COOBITHI, MaJIOBEPOATHBIX U MPAKTUICCKU
JIOCTOBEPHBIX CIIYYalHBIX COOBITHH, UX POJIM B IPUPOJIE U
KU3HH YeJIOBEKa
4

OnucarenbHas CTaTUCTHUKA.

PaccenBaHue JaHHBIX

Otkionenus. Jlucnepcus
qrcnoBoro Habopa. CTaHIapTHOE
OTKJIOHEHHE YUCIIOBOTO Habopa.

JlmarpaMMsl pacCeMBaHUs

OcBauBaTh NOHATHS: AUCIIEPCHS U CTAHAAPTHOE OTKIOHEHHE,
UCIIOJIB30BATh 9TU XAPAKTEPUCTUKH JJI ONIUCAHUS PACCEUBAHUS
JTAHHBIX.

BbiaBUraTh runore3bl 00 OTCYTCTBUU WM HAJIUYUU CBSI3U IO
JarpaMMam paccerBaHUsl.

CTpouts 1rarpamMmsl pacCEMBAHMS M0 UMEIOIIUMCS JaHHBIM, B

TOM YHCJIE C ITIOMOIIIBIO KOMITBIOTEPA
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MHuoxecTBa

MHO0XECTBO, IIOAMHOKECTBO.
Ornepanuu HaJ MHOKECTBAMM:
00BbeAMHEHNE, TIEPECECUCHHUE,
JIOTIOJIHEHHUE.

CaolicTBa oneparui

HaJ MHOXKECTBAMH:
MePEeMECTUTENBHOE,
coueTaTenbHoe,
pacnpeaenuTeNnbHOe,
BKJIFOUCHUSI.

I'papuueckoe
MIPE/ICTABJICHHE

MHOXECTB

OcBauBaTh NOHATHUS: MHOXXECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHO>KECTBO.

BbINoJHATH onepanum HaJl MHOXKECTBAaMU: 00beIMHEHUE,
nepecedyeHue, gononHenre. Memoib3oBaTh CBOMCTBA:
IIEPEMECTUTENBHOE, COUETATEIBHOE, PACIIPEIEIUTEIBHOE,
BKiroueHus. Mcnmoib30BaTh rpaduueckoe mpeacTaBIcHue
MHOKECTB IIPH OMUCAHUU PEATbHBIX MTPOIIECCOB U SABJICHHM, IPU

peLIeHNH 3a]1a4 U3 IPYIuX y4eOHbIX PEAMETOB U KypCOB

BeposTHOCTE ciiydaitHOTO

CcOOBITHSA

OnemMeHTapHbIe COOBITHSL.
Crny4aifHbie COOBITHS.
bnaronpusarcTByromue
3JIEMEHTapHbBIE COOBITHUSI.
BepostHocTH coObITHIl. OTBITHI C
PaBHOBO3MOXHBIMU
HIIEMEHTAPHBIMH COOBITUSMHU.
Cryyaiinslii Be1Oop. [IpakTrueckas
pabota «OnbITHI

C PaBHOBO3MOXHBIMHU

OcBanBaTh NOHATHSA: dJIEMEHTApHOE COOBITHE, CllyyailHOe
COOBITHE KaK COBOKYITHOCTb OJ1arornpHsTCTBYIOLIUX
3JIEMEHTapHBIX COOBITHI, PABHOBO3MOYKHBIE JIEMEHTAPHbIE
COOBITHSI.

Pemathb 3a1aun Ha BBIUYKCIICHHE BEPOSITHOCTEN COOBITUH 1O
BEPOSTHOCTSIM 3JIEMEHTAPHBIX COOBITUN CITY4aliHOTO OTIbITA.
Pemathb 3a1aun Ha BHIUKCIIEHHE BEPOSITHOCTEH COOBITUH B
OTBITaX C PAaBHOBO3MOXKHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B

TOM YHUCJIC C IOMOIBKO KOMIIBIOTCPA.
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SJICMECHTApHBIMU

COOBITUAMM))

IIpoBOaMTH M U3y4YaTh ONbITHI
C PaBHOBO3MO>KHBIMH 3JIEMEHTaPHBIMU COOBITHSMH (C
HCII0JIb30BAHUEM MOHET, UTPAJIbHBIX KOCTEH, IPYIUX MOJIENEH)

B XO/I€ IIPaKTUYECKOI pabOThI

Beenenue B Teoputo rpadon

Hepeo. CBolicTBa aepeBa:
€IUHCTBEHHOCTD IYTH,
CYIIIECTBOBaHHE BUCSUECH BEPIIUHBL,
CBSI3b MEXK/y YHCIIOM BEpPIUINH U
gucioM péodep. [Ipasumno

YMHOKCHHA

OcBauBaTh NOHATHA: JIEPEBO Kak rpad O6e3 nuKia, BUcsSJas
BEpILIMHA (JIUCT), BETBb JEPEBA, IyTh B JIEPEBE, AUAMETP JI€pEBa.
H3yuaTh cBoOiicTBA JepeBa: CYIIECTBOBAHUE BUCIYEH
BCPIIHHBI, CIUHCTBCHHOCTD ITYTU MCKAY ABYMSA BCPIIMHAMU,
CBSI3b MEXK/IY YHCJIOM BEPIIMH U YUCIOM pEOep.
PemiaTh 3agauMm Ha IOMCK U IEpeUYHCICHHME IyTeH B JIEPEBE,
OlpesielieHne Yuciia BepIIMH uiu pébep B JAepeBe, 00X0[
OMHapHOTO JepeBa, B TOM YHUCIE C MNPUMEHEHHEM MPaBUIIA

YMHOKCHH A

CrnyyaitHble cOOBITUS

[TpoTHBOMNOIOXKHOE COOBITHE.
Huarpamma Ditnepa. O0be1uHeHNE
U TIepeceveHre COOBITUH.
HecoBmectHble coObiTus. Dopmyna
CJ0XeHus BeposiTHocTel. [IpaBuio
YMHO>KEHHS BEPOSITHOCTEH.
VYcioBHast BEpOATHOCT.

Hezasucumeie

OcBauBaTh MOHATHS: B3aUMHO MTPOTHUBOIOJIOKHBIE COOBITHS,
oTieparuy HaJl COOBITUAMU, OOBETMHEHNE U IepeCceUueHue
coObITHIA, AHarpamma Diinepa (Diinepa—BenHa), COBMeCTHBIE U
HECOBMECTHBIE COOBITHSI.

HN3yuyath TeopeMbl O BEpOSITHOCTH OOBEAMHEHUS ABYX COOBITUI
(bopmymsl coxkeHust BeposTHOCTel). PemiaTs 3agaum, B TOM
YHClie TEKCTOBBIE 3a7]a4l Ha OIpe/IeJICHHE BEPOSITHOCTEN

00BeIMHEHNS U
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coobiTus. [Ipencrabienne
CIIy4alHOTO AKCIIEPUMEHTA B BUJIC

nepeBa

MePECEUCHHS COOBITHI C ITOMOIIBIO YUCIIOBOU MPSMOH,
nuarpaMm Disepa, GopMyIIbl CIIOKEHHUS BEPOSITHOCTEH.
OcBanBaTh NOHATHS: IPABUIIO YMHOXKEHUSI BEPOSITHOCTEH,
YCJIOBHAsI BEPOSITHOCTh, HE3aBUCHMBbIE COOBITHUS IEPEBO
CIIy4aiiHOTO ONBITA.

H3yuyaTs cBolicTBa (onpeaeneHns) HE3aBUCUMBIX COOBITHH.
PemaTthb 3a5aun Ha onpe/iesieHUue U UCII0Ib30BaHHE
HE3aBUCUMBIX COOBITHA.

Pemath 3a1aun Ha MOKCK BEPOSTHOCTEH, B TOM YHCIIE

YCJIOBHBIX, C UCIIOJIb30BAHHUEM JICPCBa CHy‘I&ﬁHOFO OIIbITa

O0o001enne, cuCTeMaTH3aMs
3HAHUU

HpeI[CTaBJ'IeHI/Ie JaHHBIX.

OnwucarenbHas cratuctuka. I'padsl.

BeposTHOCTb ciryyalfHOTO COOBITHSI.

DneMeHTbl KOMOMHATOPUKH

IToBTOPATH U3YYEHHOE U BLICTPAUBATH CHCTEMY

3HaHUM.

PemaTe 3a1a4M Ha IIPEICTaBICHUE U OIIMCAaHUE JAHHBIX C
ITOMOIIIBIO U3YYEHHBIX XapaKTEpUCTUK. PemiaTs 3aga4u ¢
pUMeHeHneM rpadoB.

PemaTe 3a1a4M Ha HAXOXKJACHUE BEPOSATHOCTH CIIy4aHHOTO
COOBITHSI 110 BEPOSTHOCTSM AJIEMEHTAPHBIX COOBITHII, B TOM
YHUCIIE B OIBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU
coObITusiMU. PemiaTth 3a1aum Ha HaXOXKACHUE BEPOSITHOCTEM
00bEeTMHEHHUS U TIepECeUeHUsI COOBITHI, B TOM YHUCIIE
HE3aBUCHMBIX, C UCIOJIb30BaHUEM IpahpuuecKuX MpeacTaBIeHUI

U JIepeBa CIIy4alHOT'O OIbITA.
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Pemath 3a1auu Ha iepeyuciieHne KOMOMHANIMN (Yncia

IEPECTAaHOBOK, YKCIIa CO“IGT&HHIZ), Ha HaXOXKXIACHHUC

YHUCJIE C UCITIOJIb30BaAHNEM TPCYTIOJIbHUKA ITackans

BEPOSATHOCTEN COOBITHI ¢ MPUMEHEHHEM KOMOMHATOPUKH, B TOM

OBILIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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9 KJIACC
OcHoBHOE cojiepKaHue OcHOBHbIE BH/IbI IEATEILHOCTH 00yUYaIOLTUXCS
HanmeHoBanue paszena (tems) | KomudecTso
Kypca 4acoB
IToBTOpEHue Kypca 8 Kiacca 4 [IpencraBnenue JaHHBIX.
OnucarenpHasi CTAaTUCTHKA.
IMoBTOPATH N3y4EeHHOE U BHICTPAUBATH CUCTEMY
Onepanuu HaJ COOBITHSIMH. .
. 3HAHHH.
HezaBucumocTs coObITUi
Pemath 3a1a4u Ha IPEJICTABJIICHUE U ONMCAHUE TAHHBIX.
Pematsb 3a1aun Ha HAXOX/IEHUE BEPOATHOCTEN OOBEAMHEHUS U
nepecedeHusi COObITH, B TOM YHCIIE HE3aBHUCUMBIX, C
UCIIOJIb30BaHUEM TpadUUeCcKUX MPeICTaBICHUI U IepeBa
cly4aifHoOTo omnbITa. PemiaTh 3a/1aum Ha IepeyncIIeHne
KOMOHMHAIN (YKcTa MepecTaHOBOK, YKCia COUeTaHul ), Ha
HAXO0XJICHHE BEPOSATHOCTEN COOBITHI C TPUMEHEHUEM
KOMOWHATOPHKH, B TOM YHCJIC C UCTIOJIB30BAHUEM TPEYTOJIbHUKA
[Tackans
DneMeHTbl KOMOMHATOPUKH 4

IIepecranoBku. dakTopual.

CoucTaHMs U YKCI0 COUCTaHHIA.

Tpeyronsuuk ITackans.
[IpakTuueckas pabora
«Bpruucienre BEpoOSITHOCTEN ¢

HUCITIOJIB30BaAHHUEM

OcBauBaTh NOHATHS: KOMOMHATOPHOE MIPABUIIO YMHOKEHUS,
yIOpsI0YeHHAS T1apa, TPOKa 0ObEKTOB, IEPECTAHOBKA,
(hakTopHman yncia, CoueTaHue, YUCIIO COUCTAaHUN, TPEYTOIbHHIK
TTackairs.

PemaTe 3a1a4M Ha epednCcIeHUE YIIOPSAOYEHHBIX 11ap, TPOEK,
MEePEUNCIICHUE TIEPECTAHOBOK U COYETAaHUN SJIEMEHTOB

PAa3INYHBIX MHOXKCCTB.

103



®denepanbHas paboyas nmporpamma | Marematuka. 5-9 kinaccel (0a30Bbli YPOBEHb)

KOMOWHATOPHBIX (YHKIIUHA

QJICKTPOHHBIX Ta6J'II/II_I»

Pemats 3a1auu Ha IPUMEHEHHUE YKCIIa COUCTAHHI B alreope
(cokpaménHoe ymMHOKeHue, ouHoM HproToHa).

Pemath, npuMeHsisi KOMOMHATOPUKY, 3a71a4l HA BEIYUCIICHHEC
BEPOSITHOCTEH, B TOM YHUCIIE C TOMOIIIBIO AJIEKTPOHHBIX TAOJUI] B

X0/JI€ MPAaKTUYECKON paboThI

FCOMeTpI/I‘leCKaﬂ

BEpPOSITHOCTh

['eomeTpuueckast BEpOSATHOCTb.
Crnyyvaiinblii BIOOp TOUKH U3
(burypsl Ha MJIOCKOCTH, U3 OTPE3Ka,
U3 IYTU OKPYKHOCTH

OcBauBaTh NOHSATHE FCOMeTpH‘leCKOﬁ BCPOATHOCTH. Pemarn
3aJavYM Ha HaXOXJICHUC BGPOHTHOCTGIZ B OIIbITAax,
MMpCeaACTaBUMBIX KaK BBI60p TOYCK U3 MHOI'OYT'OJIbHUKA, Kpyra,
OTPE3Ka WJIN AYT'd OKPYKHOCTH, YUCIIOBOI'O IIPOMCIKYTKaA

Hcnbrtanus beprymm

Hcnbrtanue. Ycnex U Heynaua.
Cepus ucnbITaHUH 10 IEPBOTO
ycnexa. Mcnsitanus bepaymm.
BepositHOCTH cOOBITHI B cepun
ucneITaHui bepryu.
[TpakTuyeckas pabora «cnbiTanus
bepuymm»

OcBauBaTh NOHATHS: UCIIBITAHUE, JIEMEHTAPHOE COOBITHE B
UCIBITaHuU (yCIeX U HeyJayua), Cepusi UCIIbITaHUM,
HACTYIUICHHE [IepBOro ycnexa (Heyaauu), cepusi UCIbITaHUI
bepnym.

Pemarh 3a1aum Ha HaX0XAEHUE BEPOSATHOCTEN COOBITUI B
CEPUHU UCIBITAHUH A0 NEPBOTO yCIIeXa, B TOM YHUCIIE C
pUMEHEHHEM (OPMYIIbI CYMMbI T€OMETPUYECKON MPOTPECCHH.
Pemathb 3a1a4n Ha HaXOXAEHUE BEPOATHOCTEN AIIEMEHTAPHBIX
cOOBITHI B cepuu UCTIbITaHU# bepHysn, Ha HaxoXAeHNe
BEPOATHOCTH ONPEJEIEHHOTO YHCa YCIEXO0B B CEPUU
ucneITaHui bepryim.

N3yuath B X01€ NpaKTHYeCKOH padoThI,
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B TOM YHCJIE C IIOMOILBIO IU(PPOBBIX PECypCOB, CBONCTBA
BEPOATHOCTH B CEpHUH UCTIbITaHUN bepHyruum

CiyyaiiHasi BeTuunMHa

CnyyaliHas BeTMYMHA U
pacrpeiesieHue BepOsTHOCTEH.
MareMaTH4ecKoe OKUIaHue U
JUCTIepCHsl CIIy4yallHON BEJIMYHHBI.
[Tpumepsl MaTeMaTHYECKOTO
O’KHMJIAaHHS KaK TEOPETHIECKOTO
CPEIHETO 3HAYCHUS BEJTMYUHBI.

IToHsTHE O 3aKOHE OOJIBIIIUX YHCEIL.

H3mepenue BeposiTHOCTEH C
MOMOIIIbIO YacToT. [Ipumenenue
3aKOHa OOJIBIINUX YHCENT

OcBOUTH NOHATHSA: CllydaliHasl BEIMUNHA, 3HAUECHUE
CIIy4allHOM BEIMYMHBI, PACIIPEIAECICHUE BEPOATHOCTEN.
H3yuath n 00cy:kaaTh IpUMEPHI JUCKPETHBIX U HEMPEPBIBHBIX
CIIy4aiHbIX BEJIMYMH (POCT, BEC YEJIOBEKA, YUCIEHHOCTh
HaCeJIEHUs, APyrue U3MEHUYUBBIEC BEJIUUNHBI,
paccMaTpUBaBIIMECS B Kypce CTATUCTUKH), MOJCIIBHBIX
CJIy4aliHBIX BEJIMUYUH, CBA3aHHBIX CO CIyYalHBIMU OIBITAMHU
(OpocaHue MOHETBI, UTPABHOM KOCTH, CO CITy4ailHBIM BBIOOPOM
U T. IL.).

OcBauBaTh NOHATHS: MATEMAaTUYECKOE OKUIAHNUE CITydaiiHON
BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE 3HAUEHUE, TUCTIEPCUS
CIIy4aiiHOM BEJIMUYMHBI KaK aHAJIOT AMCIIEPCUH YHCIOBOTO
Habopa.

Pemarhb 3a5a4m Ha BBIYUCIEHUE MATEMAaTHYECKOTO 0>KUIAHUS
Y TUCTIEPCUM TUCKPETHOM CIIy4aliHOM BEJIMYMHBI 110 3aJaHHOMY
pacnpeesieHuIo, B TOM YHUCIIE 33/1a4, CBA3aHHbBIX CO
CTPaxOBaHHUEM U JIOTEPESIMH.

3HAKOMMTBCS C MATEMAaTUYECKUM OXKUJAAHUEM U JAHUCTIEpCHEN
HEKOTOPBIX pacIpeielIeHHid, B TOM YHUCIIe paclpeaeaeHus
CIIy4allHOM BEJINYMHBI «UHUCIIO YCIIEXOB» B CEPUH UCIIBITAHUI

bepnymn.
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M3y4aTh 4acTOTy COOBITHS B IIOBTOPSIIOIINXCS CITy4aiHBIX
OIBITAaX KaK CIyYaiHYIO BEIMYUHY. SHAKOMHUTBCS C 3aKOHOM
Oonpiux yncen (B popme bepHymm): mpu 60IBIIOM YKCIIE
OIIBITOB YaCTOTa COOBITHS OJIN3KA K €r0 BEPOSITHOCTH.
PemaTts 3a1a4u Ha U3MEPEHHUE BEPOSITHOCTEH C IIOMOIIIBIO
gacToT. O0CyKIaTh poJib 3aKOHA OOJBIINX YHCEN B
000CHOBaHHMH YaCTOTHOTO METO/Ia U3MEPEHUS BEPOSITHOCTEH.
OO0cy:x1aTh 3aKOH OOJIBIINUX YKCEN KaK MPOSBICHUE

CTaTUCTUYECKOM YCTOﬁqHBOCTH B UBMCHYMBLIX SABJICHHUAX, POJIb

3aKOHa OOJBIINX YKCENI B IpUpoAcC U B ) KU3HH YCIIOBCKA

Obobuierne, KOHTPOITH 10 [IpejicraBieHne JaHHbIX.
OnucarenbHas CTaTHCTHKA.
3 TIOBTOPATH M3yYEHHOE U BLICTPAHBATH CHCTEMY
BeposATHOCTB CITy4aifHOTO COOBITHS. .
3HAHUH.
DJIeMEHTBI KOMOMHATOPUKH.
PemaTh 321241 Ha NPEJCTABIEHUE M ONUCAHNE JAHHBIX.
CrnyyaifHble BETHYMHBI U y y
Pemarh 321241 Ha HAXOKJIEHHE BEPOSTHOCTEN COOBITHH, B TOM
pacnpeeseHus
YKCIIE B ONBITAX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH
COOBITHAMH, BEPOSATHOCTEH 0ObEMHEHNS U TIEPECCUEHHS
COOBITHI, BBIYMCIIATE BEPOSATHOCTH B ONBITAX ¢ CEPUIMU
CIIy4alHBIX UCIIBITAHUN
34

OBIIEE KOJIMYECTBO
YACOB I10 [TPOTPAMME
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TEMATHUYECKOE IINTAHUPOBAHHUE

5 KIIACC
Ne HanmenoBanme KoanuectBo yacon DJIeKTPOHHbIE Y4er nporpaMmbl BOCIMTAHUS
n/n pa3jaesioB U TeM (un¢posBbie)
NPOrpamMMbl o0pa3oBaTe/ibHbIE
Bcero Konrtpoabsnbie IlpakTuuec  pecypcebl
padoThbI KHe
padoThI
IleHHOCTH HAYYHOIO MO3HAHHUA.
Pa3BuBaTh HaBBIKH
MCIIOJIb30BaHUS PA3IUYHBIX
HarypanesHbie
. CPEIICTB NO3HAHUS, HAKOIUICHUS
yucia. JleicTrus ¢ bubmuorexa [JOK N
1 43 3 3HAHUU O MUPE (SA3BIKOBAS,
HaTypaJIbHBIMU https://m.edsoo.ru/7f4131ce
YUTaATENbCKas KYJIbTYpa,
YUCIaMHU
JIeATETLHOCTh B
MH(OPMaLIMOHHOH, TUPPOBOI
cpene).
IleHHOCTH HAYYHOI'O MO3HAHUA.
Pa3BuBaTh HaBBIKK
MCIIOJIb30BaHUS PA3IMYHBIX
Harnsonas CpE/CTB MO3HAHUs, HAKOIUJICHUS
2 reometpus. Jlunun 12 2 bubmorexa LOK 3EaHI/II71 0 MHpE (}13’BIKOBa}I
PHA- https://m.edsoo.ru/7f4131ce P ’
Ha MJIOCKOCTH YUTaTeIbCKasl KyJIbTypa,
JIeATETbHOCTh B
UHPOPMAIMOHHOM, TUPPOBOH
cpene).
IleHHOCTH HAYYHOI'O TO3HAHUA.
PasBuBaTh HaBBIKU
OOBIKHOBEHHBIE bu6nuorexa [IOK
3 48 4 WCITOJIb30BaHUs Pa3IMIHBIX
npodu https://m.edsoo.ru/7f4131ce
CPE/ICTB MO3HAHUS, HAKOTIJICHUS
3HaHUI 0 MHUpE (S3BIKOBas,



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

YUTATEIhCKas KYJIbTYypa,
JIESITEIIbHOCTD B
nHpopManoOHHOM, P POBOH
cpene).

Harnsannas
reOMETpHUS. 10
MHOroyroiabHUKN

JlecaTuunble ApoOu 38

bubmuorexa [JOK
https://m.edsoo.ru/7f4131ce

bubmmoteka [IOK
https://m.edsoo.ru/7f4131ce

HCHHOCTI/I HAYYHOI'O MO3HAHMUA.
PasBuBaTh HaBBIKU

UCIOJIb30BAHUS PA3IMUHBIX
CPEeZICTB MO3HAHMUS, HAKOTUICHUS
3HaHUU O MUpE (A3BIKOBAs,
YUTATENIbCKasl KyJIbTYpa,
JeSITeTHHOCTD B
UHPOPMATMOHHOH, TU(PPOBOU
cpene).

IleHHOCTH HAYYHOI'0 MO3HAHMSA.
Pa3BuBaTh HaBBIKU
HCIOJIb30BAHUS PA3TMUHBIX
CpPEeZCTB MO3HAHUS, HAKOIUICHUS
3HaHUH 0 MUpe (S3bIKOBA,
YUTaTeNbCKask KyJIbTypa,
JeSITebHOCTD B
MHPOPMALMOHHOM, U POBOH
cpene).

Harngannas
reomerpusd. Tena u

¢burypsl B
MIPOCTPAHCTBE

but6mmoreka [IOK
https://m.edsoo.ru/7f4131ce

IlenHOCTH HAYYHOI'O NTO3HAHHUA.
Pa3BuBarh HaBBIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEJICTB IIO3HAHMSI, HAKOIUICHUS
3HaHUU 0 MUpE (A3BIKOBAs,
YUTaTeNIbCKas KyJIbTypa,
JIESTEIBHOCTD B
MH(POPMALMOHHOM, TU(PPOBOH
cpene).
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[ToBTOpEHME M

bu6nuoreka [IOK

IleHHOCTH HAYYHOI'O MO3HAHUA.
Pa3BuBaTh HaBBIKU
KCIIOJIb30BAaHMS Pa3JIMYHBIX
CPEACTB MMO3HAHMS, HAKOIUICHUS

00001eHne 10 1 https://m.edsoo.ru/7f4131ce 3HAHMI 0 MUPe (S3bIKOBA,
YUTATEIbCKas KYJIbTYPA,
JeSITeTIHHOCTD B
nH(pOpMaMOHHOM, IMPPOBOH
cpene).
OBIIEE KOJIMYECTBO 170 10

YACOB I10 [TPOTPAMME
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6 KIIACC

Ne
n/n

HaumenoBaHue pa3jiesioB U

TeM NMPOrpaMmbl

HaTypaJ'IBHBIe qucia

Hpobu

KoaunuecTBO 4acoB

Bcero

30

32

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoTshI

DJIeKTPOHHbIE

(undposbie)
oOpa3oBaTe/ibHbIE

pecypchI

bubnnoreka IIOK

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

but6mmoreka [IOK

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

Yyer
NMPorpamMmbl
BOCIIUTAHUSA

IlennocTn
HAY4HOI'0
MO3HAHHUSA.
Pa3zBuBaTh HaBBIKK
UCIIOJIb30BaHUS
pa3IMYHBIX
CPEICTB MO3HAHMUSI,
HAKOTUICHUS
3HAHUU O MHUpE
(s13pIKOBA,
YUTaTENbCKAs
KYJIbTYypa,
JeSATEIbHOCTD B
UH(POPMALIMOHHOM,
1 poBoi cpene).
IMennocTun
HAY4HOI'0
MO3HAHUA.
Pa3zBuBaTh HaBBIKH
WCTIOIB30BAHMS
Ppa3IUYHBIX
CPENICTB MO3HAHUS,
HaKOTUICHUS
3HaHUHU O MHpE
(s13pIKOBA,
YUTATEIbCKAS



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

KYJIbTYpa,
NESTEIILHOCTh B
nH(OpPMaITMOHHOM,
udpoBoii cpene).

Harnsannas reomerpus.
@urypsl Ha IIIOCKOCTH

Harnsnnas reomerpus.
@urypsl B IpOCTPAHCTBE

14

bubmuorexa [JOK

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

but6mmoreka [IOK

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

IennocTn
HAY4HOI'0
MO3HAHHUSA.
Pa3BuBaTh HaBBIKU
UCIIOJIb30BaHUS
pa3IMYHBIX
CPEICTB MO3HAHMUSI,
HAKOIUICHUS
3HAHUU O MHUpE
(s13BIKOBA,
YUTATEIbCKAS
KyJIbTypa,
JeSITeTLHOCTH B
MH(}OPMallMOHHOMH,
undpoBoii cpene).
HennocTu
HAYYHOI'0
MO3HAHUA.
Pa3zBuBaTh HaBBIKK
HCITIOJIH30BaAHUS
Ppa3IUYHBIX
CPENICTB MO3HAHUS,
HAKOILICHUS
3HaHUU O MHpE
(s13BIKOBAS,
YUTaTeIbCKas
KYJIbTYpa,
JeSATEIbHOCTD B
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UH(POPMALIMOHHOM,
1 poBoi cpene).

TlosokurtenbHbBIE U

OTpULATCIIBHBIC YUCIIa

Bripaxenus ¢ OykBamu

40

bubmuorexa [JOK

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

but6mmoreka [IOK

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

IlennocTn
HAY4HOI'0
MO3HAHHUSA.
Pa3BuBaTh HaBBIKU
UCIIOJIb30BaHUS
Pa3IUYHbIX
CPEICTB MO3HAHMSI,
HAKOTUICHUS
3HAHUU O MHUpE
(s13B1KOBA,
YUTATENbCKAs
KYJIbTYpa,
JESTSIILHOCTh B
UH(POPMALIMOHHOM,
uudpoBoii cpene).
HennocTu
HAYYHOTI'0
MO3HAHHUSA.
Pa3BuBarh HaBBIKK
UCTIOJTb30BaHUS
Pa3ITUYHBIX
CPENICTB MO3HAHUS,
HaKOTUICHHUS
3HAHUU O MHpE
(s13BIKOBAS,
YUTaTEIbCKAS
KYJIbTYypa,
NEeSITeNIbHOCTD B
UH(POPMALIMOHHOM,
1 poBoH cpene).
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Harnsannas reomerpusi.
[IpsiMble Ha MIIOCKOCTH

bu6nuoreka [IOK

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

IennocTn

HAY4HOT'0

MO3HAHUSA.
Pa3BuBarh HaBBIKK
HCII0JIb30BaAHUS
Ppa3InYHBIX
CPE/ICTB MMO3HAHUS,
HAKOILICHUS
3HaHUHI O MHpE
(s13pIKOBA,
YUTATEIbCKAS
KyJIbTypa,
JeSITeNIbHOCTD B
nH(OpPMaIMOHHOM,
nudpoBoii cpene).

Harnsannas reometpusi.
Cummerpust

HpCI[CTaBJ'ICHI/IC JaHHBIX

bu6nuoreka [IOK

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

but6mmoreka [IOK

https://m.edsoo0.ru/7f414736

IMennocTu
HAYYHOI'0
MO3HAHUA.
Pa3BuBaTh HaBBIKU
HCIOJIb30BaHUSA
pa3IUYHBIX
CPEICTB MO3HAHMS,
HaKOILICHUS
3HAaHUU O MHpE
(s13pIKOBA,
YUTaTeIbCKas
KyJlbTypa,
JeSITENIbHOCTD B
MH(}OPMaIIMOHHOH,
uudpoBoi cpene).
ennocTn
HAYYHOI'0
MO3HAHUA.
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Pa3BuBarh HaBBIKK
UCTIOJIb30BaHUS
Pa3IUYHbIX
CPEICTB MO3HAHMUS,
HAKOIUICHUS
3HAHUU O MHpE
(s13p1KOBA,
YUTaTeIbCKas
KYJIbTYpa,
JeSITeNIbHOCTD B
nH(}OpPMaITMOHHOM,
nudpoBoii cpene).

10

[ToBTOpenue, o6odIIEHNE,
CHCTEMAaTHU3aIIH

20

bu6mmoreka [IOK

https://m.edsoo0.ru/7f414736

IHennocTu

HAaY4HOI'0

MO3HAHUA.
Pa3BuBarh HaBBIKK
UCIIOJIb30BaHUs
Ppa3IUYHBIX
CPEJCTB MO3HAHMSI,
HaKOILJICHUS
3HAaHUU O MHpE
(s13pIKOBA,
YUTaTEIbCKas
KYJIbTYpa,
JeSATEIbHOCTD B
UH(POPMALIMOHHOM,
1 poBoH cpene).

OBILEE KOJIMYECTBO
YACOB I10 [TPOTPAMME

170

13



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

TEMATHYECKOE INTAHUPOBAHHUE
7 KJIACC

HanmenoBanue pa3zneinos 1 TeM IpOrpamMmel

KonunuectBo uacoB

OnexTpoHHbIe (IIPPOBHIE)
00pa3oBaTeIbHBIE PECYPCHI

Vuer InporpaMmbl BOCIIUTAHUS

Bcero

Kontposbnsie| [IpakTuueckue
paboThI paboThI

Uucna u BeiauciieHnd. PanyodanbHble yncia

25

1 2

bubmuoreka [JOK
https://m.edsoo.ru/7f415b90

IlenHOCTH HAYYHOIO

NMO3HAHMS.
Pa3BuBaTh HaBBIKU
UCIIOJIb30BAHUS PA3ITMUHBIX
CpE/ICTB NIO3HAHUS,
HAKOIUICHHS 3HAHUI O MHUpE
(SI3BIKOBASI, YU TATEIIbCKAS
KYJIbTYypa, ACITEeIbHOCTh B
nH(pOpMaMOHHOM, IUPPOBOH
cpene).

Anrebpanyeckue BbIpaKeHUs

27

bu6mmorexa [IOK
https://m.edsoo.ru/7f415b90

IleHHOCTH HAYYHOTI'O

MO3HAHMS.
Pa3BuBarh HaBBIKK
HCTOJIb30BAHUS PA3TMUHBIX
CPEICTB IMO3HAHMS,
HaKOIJICHUS 3HAaHUI 0 MUpe
(sI13BIKOBAs], YUTATEIIbCKAS
KYJIbTYypa, AeITeIbHOCTD B
nHGOPMAIMOHHOMH, TUPOBOH
cpene).

YPaBHCHHSI 1 HCPABCHCTBA

20

bubmuorexa [JOK
https://m.edsoo0.ru/7f415b90

IlenHOCTH HAYYHOIO

NO3HAHMAL.
Pa3BuBaTh HaBBIKH
HCTOJI30BAHMS PA3IMYHBIX
CPEACTB MO3HAHHS,

HAKOIUJIEHUS 3HAHUI O MHUpE



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

Ne HanmenoBanue pa3zneinos 1 TeM IpOrpamMmel
n/n

KonunuectBo uacoB

OnexTpoHHbIe (IIUPPOBHIE)
00pazoBaTeIIbHBIE PECYPCHI

Vuer InporpaMmMbl BOCIIUTAHUS

Bcero

KonTpoJsibHbIe
paboThI

[IpakTuueckue
paboThI

(A3bIKOBAsI, YU TATEIIBCKAS
KYJIbTYpA, JeITEIbHOCTD B
nH(POPMAIIMOHHOH, TU(PPOBOH
cpene).

4 |[KoopauHats! u rpaduxu. OyHKIUN

24

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

[lenHoCTH HAYYHOTO

MO3HAHUS.
Pa3BuBaTh HaBBIKH
UCIIOJIL30BAHUS PA3INIHBIX
CPEICTB MO3HAHMUS,
HaKOIUICHHS 3HAaHUH O MUpE
(A3bIKOBAsI, YUTATEIIBCKAS
KYJIbTYypa, AeITeIbHOCTD B
uHGOPMaLMOHHOMH, UPOBOH
cpene).

5 |lloBrOpenue u 0000IICHNE

bu6mmoreka [IOK
https://m.edsoo.ru/7f415b90

IleHHOCTH HAYYHOTI'O

MO3HAHMS.
Pa3BuBarh HaBBIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMS,
HaKOIJICHUS 3HaHUH 0 MUpe
(sI3BIKOBAs], YU TATEIIbCKAS
KYJIbTYypa, AeITeIbHOCTD B
nHGOPMAIMOHHOMH, U POBOH
cpene).

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102

12

8 KJIACC



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

Ne i/t

HaumenoBanue pa3zienoB u Tem
MIPOrpaMMBbI

KomnunuectBo uacoB

Bcero

KoHTposbHbIE
paboThl

IIpakTrnueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Vuer IIporpaMMbl BOCIIUTAHUS

Uucna u Beruncienus. KBaaparusie
KOpHU

15

2

1

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f417af8]]

IlenHOCTH HAYYHOTO

MO3HAHUA.
Pa3BuBarb HaBbIKK
HCIOJIb30BAHUS Pa3JIMYHBIX
CPEACTB MO3HAHHS,
HAKOIUUIEHUS 3HAHUI O MHUPE
(SI3BIKOBAsI, YUTATEIHCKAS
KYyJbTYypa, AeITEIbHOCTh B
WHPOPMATMOHHOH, TU(DPOBOH
cpene).

Uwncna u BeranciaeHus. CTeneHs ¢ OCJIbIM
IIOKa3arcjieM

[[bubmuoteka [IOK
https://m.edsoo.ru/7f417af8]]

IlenHOCTH HAYYHOI'O

MO3HAHMUSA.
Pa3BuBaTh HaBBIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMS,
HAKOIUUIEHUS 3HAHUI O MHUpE
(s13bIKOBAsT, YUTATEIBCKAS
KYJIbTYpa, AESITENbHOCTD B
MH(}OPMALIMOHHOU, ITUPPOBOI
cpene).

Anrebpanueckue BhIpaKeHHUsI.
KBagpatHslil TpEXuieH

[[bubmmoTeka [IOK
https://m.edsoo.ru/7f417af8]]

IleHHOCTH HAYYHOTI'O
MO3HAHMA.
Pa3BuBaTh HaBBIKK
UCIOJIb30BAHUS PA3IMYHBIX
CPEACTB IIO3HAHUS,
HaKOILUICHUs 3HaHUI 0 MHUpPE
(s3BIKOBAs], YUTATEIBCKAS

KYJbTYypa, AECSITENbHOCTD B



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

Ne i/t

HaumenoBanue pa3zienoB u Tem
MIPOrpaMMBbI

KomnunuectBo uacoB

Bcero

KoHTposbHbIE
paboThl

IIpakTrnueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Vuer IIporpaMMbl BOCIIUTAHUS

nHPOPMAIIMOHHOH, TU(DPOBOH
cpene).

AureOpanyecKkue BBIPOKCHUSL.
Anrebpanueckas 1poob

15

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f417af8]]

IlenHOCTH HAYYHOIO

NMO3HAHMUA.
Pa3BuBaTh HaBBIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMUS,
HAKOIUUIEHUS 3HAHUI O MHUPE
(s13pIKOBAsT, YUTATEIBCKAS
KYJIbTYpa, AESITEIHOCTD B
MH(POPMALMOHHOM, TU(PPOBOH
cpene).

YpaBHeHus u HepaBeHcTBa. KBagpaTHbie
ypaBHEHUS

15

[[bubmuoteka [IOK
https://m.edsoo.ru/7f417af8]]

IlenHOCTH HAYYHOI'O

MO3HAHMUA.
Pa3BuBaTh HaBBIKU
WCIIOJIb30BaHUs PA3INYHBIX
CPEICTB MO3HAHMS,
HAKOIUIEHHs 3HAaHUHA O MHUpe
(s13bIKOBAsT, YUTATEIBCKAS
KYJbTYpa, AESITEIbHOCTD B
nH(OPMaLMOHHOH, TUPPOBOI
cpene).

VYpaBHeHus u HepaBeHCTBA. CHCTEMBI
YpaBHEHUN

13

[[BubmmoTexa LIOK
https://m.edsoo.ru/7f417af8]]

IleHHOCTH HAYYHOTI'O
MO3HAHMS.
Pa3BuBaTh HaBBIKK
MCIOJIb30BAHUS PA3TMUHBIX
Cpe/ACTB NIO3HAHUS,

HaAKOIUJICHUS 3HAaHUH O MHUpE



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

Ne i/t

HaumenoBanue pa3zienoB u Tem
MIPOrpaMMBbI

KomnunuectBo uacoB

Bcero

KoHTposbHbIE
paboThl

IIpakTrnueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Vuer IIporpaMMbl BOCIIUTAHUS

(SI3BIKOBAsSI, YUTATEIBCKAS
KYJIbTYpa, ACSITEILHOCT B
nH(pOpMaMOHHOM, TUPPOBOH
cpene).

VYpaBHEHUS U HEPABEHCTBA.
HepasencrBa

12

[[bubmuoteka [IOK

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

IleHHOCTH HAYYHOTO

MO3HAHUA.
Pa3BuBarh HaBbIKK
HCIIOJIH30BAHUS PA3IMYHBIX
CPEJICTB MMO3HAHUS,
HAKOIUUIEHUS 3HAHHUI O MHUPE
(SI3BIKOBAsI, YUTATEIHCKAS
KYyJbTypa, ACSITEIHHOCTD B
MH(}OPMaLIMOHHOHU, ITUPPOBOI
cpene).

CDYHKI_[I/II/I. OCHOBHBIC TOHATHUS

[[bubmuoteka [IOK
https://m.edsoo.ru/7f417af8]]

IlenHOCTH HAYYHOI'O

MO3HAHMUA.
Pa3BuBaTh HaBBIKK
WCIIOJIb30BaHUs PA3INYHBIX
CPEICTB MO3HAHMS,
HAKOIUUIEHUS 3HAaHUI O MHUpE
(s13bIKOBAsT, YUTATEIBCKAS
KYJIbTYpa, AESITEIbHOCTD B
nH(OPMaLMOHHOH, ITUPPOBOI
cpene).

Oyukuuu. YnciaoBble QyHKIUH

[[BubmmoTexa [IOK
https://m.edsoo.ru/7f417af8]]

IleHHOCTH HAYYHOT' O
MO3HAHMS.
Pa3BuBaTh HaBBIKK

HCIOJIb30BAHUS Pa3JIMYHBIX



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

Ne i/t

HaumenoBanue pa3zienoB u Tem
MIPOrpaMMBbI

KomnunuectBo uacoB

Bcero

KoHTposbHbIE
paboThl

IIpakTrnueckue
paboThI

OnexTpoHHbIe (1IU(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

Vuer IIporpaMMbl BOCIIUTAHUS

CPEICTB MIO3HAHWSI,
HAKOIUIEHUS 3HAHUI O MHUPE
(s13BIKOBAsT, YUTATEIBCKAS
KYJIbTYpa, ACSITeIbHOCTD B
nH(pOpMaMOHHOM, TMPPOBOH
cpene).

10

[ToBTOpEeHHE 1 0000IIEHNE

[[bubmuoteka [IOK
https://m.edsoo.ru/7f417af8]]

IleHHOCTH HAYYHOT'O

MO3HAHUA.
Pa3BuBarh HaBBIKK
HCIIOJIH30BAHUS PA3IMYHBIX
CPEJICTB IMO3HAHUS,
HAKOIUIEHUS 3HAHUI O MHUPE
(SI3BIKOBAsI, YUTATEIHCKAS
KYJbTypa, AeSITEIHHOCTD B
MH(}OPMALIMOHHOU, ITUPPOBOI
cpene).

OBIIEE KOJIMYECTBO YACOB I10
[NTPOTPAMME

102

13

10

9 KJIACC

Ne i/t

HaumeHoBaHue pa3fenoB U TEM MPOrpaMMbl

KomnnyectBo yacos

Bcero

KonTponbHeie
paboTEI

[IpakTrnueckne
paboTEI

DnekTpoHHbIe (ITUPPOBBIC)
00pazoBaTenbHbIC PECYpPCHI

VY4er nporpaMmbl BOCIIUTaHUS

Uucna u BeIUMCcaeHUs. J[eCTBUTEIbHEIC
qucia

1

1

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f419d08]]

IleHHOCTH HAYYHOTI'O
MO3HAHMA.

Pa3BuBaTh HaBBIKK
UCIOJIb30BAHUS PA3IMYHBIX
CPEACTB IIO3HAHUS,

HaAKOIUJICHUS 3HAaHUH O MHUpE



https://m.edsoo.ru/7f417af8
https://m.edsoo.ru/7f419d08

Ne i/t

HaumeHnoBaHnue pa3zienoB U TeM IporpamMMbl

KomnnyectBo yacoB

Bcero

Kontponsubie
paboTHI

[IpakTryeckue
paboThI

DnexTpoHHbIe (ITUPPOBBIC)
o0Opa3oBaTebHbBIC PECYPCHI

VY4er nporpamMmbl BOCIIUTaHUS

(SI3BIKOBAST, YU TATEIIbCKAS
KYJIbTYypa, AeITeIbHOCTh B
nH(pOpMaMOHHOM, TMPPOBOH
cpene).

YpaBHEHHUS U HEPABEHCTBA. Y PABHEHUS C
OJHOU MepeMEHHOM

14

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f419d08]]

IlenHOCTH HAYYHOIO

MO3HAHMS.
Pa3BuBaTh HaBBIKU
UCTIOJIb30BAHUS PA3ITMUHBIX
CpE/ICTB NIO3HAHUS,
HAKOIUICHHS 3HAHUI O MHUpE
(SI3BIKOBASI, YU TATEIIbCKAS
KYJIbTYypa, AeITeIbHOCTD B
nH(pOpMaMOHHOM, TUPPOBOH
cpene).

YpaBHeHus 1 HepaBeHCTBA. CHCTEMBI
YpaBHEHUU

14

[[BuGmmoTeka [IOK
https://m.edsoo.ru/7f419d08]]

IleHHOCTH HAYYHOTI'O

MO3HAHMUA.
Pa3BuBarh HaBBIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMS,
HAKOIUUIEHUS 3HAHUI O MHUpE
(s13bIKOBAs], YMTATEIIbCKAS
KYJIbTYpa, AESITEIBHOCTD B
MH(POPMALMOHHOM, TUPPOBOH
cpene).

ypaBHCHI/ISI 1 HCPABCHCTBA. HepaBeHCTBa

16

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f419d08]]

IlenHOCTH HAYYHOIO
NO3HAHMA.
Pa3BuBaTh HaBBIKH
HCTOJIb30BAHMS PA3IMYHBIX
CpPEACTB MO3HAHHS,



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

Ne i/t

HaumeHnoBaHnue pa3zienoB U TeM IporpamMMbl

KomnnyectBo yacoB

Bcero

Kontponsubie
paboTHI

[IpakTryeckue
paboThI

DnexTpoHHbIe (ITUPPOBBIC)
o0Opa3oBaTebHbBIC PECYPCHI

VY4er nporpamMmbl BOCIIUTaHUS

HaKOIUICHHS 3HAHUH O MUpE
(A3bIKOBAsI, YUTATEIBCKAS
KYJIbTYpA, JeATEIbHOCTD B
nHPOPMAMOHHOH, TU(DPOBOH
cpene).

DyHKIMHU

16

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f419d08]]

[lenHoCTH HAYYHOTO

MO3HAHUS.
Pa3BuBaTh HaBBIKH
UCIIOJIb30BAHUS Pa3INIHBIX
CPEIICTB MO3HAHMUS,
HaKOIUICHHS 3HAHUH O MUpE
(A3bIKOBAsI, YUTATEIIHCKAS
KYJIbTYpa, JeATEIbHOCTD B
nHGOPMaLMOHHOM, U POBOH
cpene).

'UrcoBBIe ITOCISIOBATEILHOCTH

15

[[BuGmmoTeka [IOK
https://m.edsoo.ru/7f419d08]]

IleHHOCTH HAYYHOTI'O

MO3HAHMS.
Pa3BuBarh HaBBIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMS,
HAaKOIJICHUs 3HaHUI 0 MUpe
(sI13BIKOBAs], YUTATEIBCKAS
KYJIbTYypa, AeITeIbHOCTD B
nH(POPMAIMOHHOMH, U POBOH
cpene).

[ToBTOpeHue, 06001IeHNE, CUCTEMATH3aIUs
3HAHUU

18

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f419d08]]

IlenHOCTH HAYYHOIO
NO3HAHMA.
Pa3BuBaTh HaBBIKH
HCTOJIb30BAHMS PA3IMYHBIX



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

Ne /m|| HawmMeHoBaHWE pa3IeNIOB ¥ TEM IPOTPAMMBI

KomnnyectBo yacoB

DnexTpoHHbIe (ITUPPOBBIC)
o0Opa3oBaTebHbBIC PECYPCHI

VY4er nporpamMmbl BOCIIUTaHUS

OBIIEE KOJIMYECTBO YACOB I10
[TPOIT'PAMME

Bcero|| Kontponbasie || IIpakTudeckue
paboTEI paboTEI
CpPEICTB MO3HAHUS,
HAKOIUUICHUS 3HAHUK O MHUpE
(SI3BIKOBAsSI, YUTATEITHCKAS
KYJIbTYypa, AeATEIbHOCTh B
nHPOPMAMOHHOH, TU(DPOBOH
cpene).
102 6 14




TEMATHYECKOE INTAHUPOBAHHUE

7 KJIACC

Ne
n/a

HaumenoBanue pasienoB u Tem
POrPaMMBI

KonmuectBo yacoB

OnexTpoHHbIe (IIUPPOBHIE)
00pa3oBaTeIbHBIE PECYPCH

Bcero

KonTpoJsibHbie
paboThI

[IpakTuueckue
paboThI

VYyer nporpamMmsl
BOCIIUTaHUS

[Ipocreiinne reoMeTpudecKre
¢buryps! u ux cpoiictsa. lamepenue
T€OMETPUUYECKUX BEIUYUH

14

BBEIUTE
3HaYECHUE

2

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢

IleHHOCTH HAYYHOT'O
NMO3HAHMS.

Pa3BuBaTh HaBBIKH
WCIIOJIb30BAHUS PA3TMIHBIX
CPEICTB MO3HAHMS,
HAKOIUUIEHUS 3HAHUI O MHUPE
(sI3BIKOBAsT, YUTATEIBCKAS
KYJIBTYpa, ACSITCILHOCTD B
nH(pOpMaMOHHOM, IUPPOBOH
cpene).

TpeyroabHUKN

22

bu6mmoreka [IOK
https://m.edso0.ru/7f415e2e

IleHHOCTH HAYYHOTI'O
MO3HAHMS.

Pa3BuBaTh HaBBIKU
HCTOJIb30BAHUS PA3TMUHBIX
CPEICTB MO3HAHMS,
HAKOIUIEHNs 3HAaHUH O MUpe
(s13bIKOBAsT, YUTATEIBCKAS
KYJIbTYypa, AeITeIbHOCTD B
nH(OPMaLOHHOH, ITUPPOBOI
cpene).

[TapamensHble npsiMBIE, CyMMa
YIJI0B TPEYTrOJIbHUKA

14

bu6mmorekxa [IOK
https://m.edsoo.ru/7f415e2e

IleHHOCTH HAYYHOT'O
MO3HAHMS.

PaszBuBaTh HaBBIKU
HCIIOJIb30BAaHMS Pa3JIMYHBIX
CPEACTB MO3HAHHS,



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

n/a

HaumenoBanue pa3zienoB u Tem
POrPaMMBI

KonmuectBo yacoB

OnexTpoHHbIe (IIUPPOBHIE)
00pa3oBaTeIbHBIE PECYPCH

Bcero

KonTpoJsibHbie
paboThI

[IpakTuueckue
paboThI

Yyer nporpamMmsl
BOCIIUTaHUS

HAKOIUICHUS 3HAHUN O MUpE
(SI3BIKOBAsSI, YUTATEIBCKAS
KYJIbTYpa, ACSITeIbHOCTD B
nHPOPMAMOHHOH, TU(PPOBOH
cpene).

OKpy’>KHOCTb U KpYT.
['eomeTprueckue nocTpoeHus

14

bubmuorexa [JOK
https://m.edsoo.ru/7f415e2¢

HeHHOCTI/I HAy4YHOI' o
MMO3HAHUA.

Pa3BuBarh HaBbIKK
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB MO3HAHMS,
HAKOIUIEHUS 3HAHUI O MHUPE
(sI3BIKOBAsT, YUTATEIBCKAS
KYJbTYpa, AESITENbHOCTD B
nHGOPMaIMOHHOM, UpPOBOH
cpene).

[ToBTOpeHue, 06001IeHNE 3HAHUI

bu6mmoreka [JOK
https://m.edsoo.ru/7f415e2e

HeHHOCTI/I HAy4YHOI'O
MMO3HAHMUA.

Pa3BuBaTh HaBBIKU
MCTIOJIH30BAHUS PA3ITMIHBIX
Cpe/ACTB NO3HAHUS,
HAKOIUJIEHUS 3HAHU O MHUpE
(SI3BIKOBAsT, YUTATEIIbCKAS
KYJIbTypa, AeITeIbHOCTh B
nH(POPMAIMOHHOM, TU(POBOH
cpene).

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68

11



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

8 KVIACC

Ne
/o

HaunmenoBanue pa3feinoB u TeM
IIPOrpaMMbI

KomngecTBo yacos

Bcero

KonTposnbhbie
paboTsI

[IpakTnueckue
paboTsI

DnekTpoHHbIC (IU(PPOBHIE)
o0pa3oBaTesbHbIE PECYPCHI

VYuer nporpamMmmsbl
BOCITUTAHUS

YeThIpEXyroabHUKU

12

1

2

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f417e18]]

IleHHOCTH HAYYHOT'O
NMO3HAHMS.

Pa3BuBaTh HaBBIKU
MCIIOJIb30BAHUS PA3TMIHBIX
CPEICTB MO3HAHMS,
HAKOIUUIEHUS 3HAHUI O MHUPE
(s13BIKOBAsT, YUTATEIBCKAS
KYJIBTYpa, ACSITCILHOCTH B
nH(pOpMaMOHHOM, IUPPOBOH
cpene).

Teopema daneca u Teopema o
IIPONOPLUMOHAIIBHBIX OTPE3KaX,
10/I00HbBIE TPEYTOJIBbHUKH

15

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f417e18]]

[lenHoCTH HAYYHOTO
MO3HAHMS.

Pa3BuBaTh HaBBIKU
HCTOJIb30BAHUS PA3TMUHBIX
CPEICTB MO3HAHMS,
HAKOIUICHHs 3HAHUH O MHUpE
(s13bIKOBasT, YUTATEIBCKAS
KYJIbTYypa, AeITeIbHOCTD B
MH(}OPMALIMOHHOHU, ITUPPOBOI
cpene).

IImomrans. Haxoxnenue miomaaei
TPEYTrOJIbHUKOB U MHOTOYT OJIbHBIX
¢uryp. [1nomanu nonobHbIX GUryp

14

[[BubmmoTexa [IOK
https://m.edsoo.ru/7f417e18]]

IleHHOCTH HAYYHOT' O
MO3HAHMS.

Pa3BuBaTh HaBBIKH
HCIIOJIb30BAHMS Pa3JIMUHBIX
CpPEACTB MO3HAHHS,
HAKOIUIEHUS 3HAHUK O MHUpE

(HSBIKOB&SI, quTaTeJabCKas



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

n/a

HaumenoBanue pasienoB u Tem
POrPaMMBI

KonunuectBo uacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (IIUPPOBHIE)
00pa3oBaTeIbHBIE PECYPCH

VYyer nporpamMmsl
BOCIIUTaHUS

KYJIBbTYpa, ACSITEILHOCTH B
nH(pOpMaMOHHOM, IMPPOBOH
cpene).

Teopema [Iudaropa n Havana
TPUTOHOMETPHUHU

10

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f417e18]]

IlenHOCTH HAYYHOIO
MO3HAHUS.

Pa3BuBaTh HaBBIKH
UCIIOJIb30BAHUS Pa3INIHBIX
Cpe/ACTB IIO3HAHUS,
HaKOIUICHHS 3HAaHUH O MUpE
(SI3BIKOBAST, YU TATEIbCKAS
KYJIbTYpa, J€ATEIbHOCTD B
MH(POPMALMOHHOM, TUPPOBOH
cpene).

Vsl B OKpykHOCTU. Brincanusie n
OIMCAHHBIE YETBIPEX YT OJIbHUKH.
KacarenbHbIE K OKPYKHOCTH.
Kacanue okpyxHOCTEM

13

[[BubmmoTeka [IOK
https://m.edsoo.ru/7f417e18]]

IleHHOCTH HAYYHOTI'O
MO3HAHMS.

Pa3BuBarh HaBBIKK
HCIIOJIb30BaHUS PA3IMYHBIX
CPEJICTB IMO3HAHUS,
HAaKOIUICHUS 3HAaHUN O MHUpE
(SI3BIKOBAsI, YUTATEIHCKAS
KYJbTYypa, ACSITENbHOCTD B
nH(OPMaLOHHOH, ITUPPOBOI
cpene).

[ToBTOpeHwue, 006001IeHNE 3HAHUI

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f417e18]]

IlenHOCTH HAYYHOIO
MO3HAHMUSA.

PaszBuBaTh HaBBIKU
WCTIOJI30BAHMS PA3IMYHBIX



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

Ne HanmenoBanue pa3znennos u teM KonunyecTBo yacos OnexTpoHHbIe (IIUPPOBHIE) VYyer nporpamMmsl
n/n IPOTrPaMMBI 00pa3oBaTesIbHbIE PECYPChI BOCIIUTaHUS

Bceero||[KonTponsHnsbie|[IpakTnyeckue
paboThI paboThI

CpeACTB NIO3HAHUS,
HAKOIUICHUS 3HAHUN O MUpE
(SI3BIKOBAsSI, YUTATEIBCKAS
KYJIbTYpa, ACSITeIbHOCTD B
MH(POPMALMOHHOM, TUPPOBOH
cpene).

OBIIEE KOJIMYECTBO YACOB I10 68 6 11
[NTPOTPAMME

9 KIIACC

Ne HanmenoBanue pa3znenos u tem KommuecTBo yacos ‘ OneKTpoHHbIE (IUPPOBHIE) VYyer nporpamMmMsl
n/n IIPOrpaMMBbl o0pa3oBaTeNbHbIE PECYPChI BOCIIUTaHUS

Bcero|KonTtponbhsie| [IpakTrnueckne
paboThI paboThI

1 Tpuronometpus. Teopemsl 16 1 2 [[bubmuoteka [IOK IleHHOCTH HAYYHOTO
KOCHHYCOB M CHHYCOB. Perienue https://m.edsoo.ru/7f41al2c]] |mo3nanus.
TPEYrOJIbHUKOB

Pa3BuBarh HaBBIKK
UCTIOJIb30BAHUS Pa3INIHBIX
Cpe/CTB TIO3HAHUS,
HaKOTUICHHS 3HAHUH O MUpE
(SI3BIKOBAST, YU TATEIBCKAS
KYJIbTYpa, JeITEIbHOCTD B
MH(OPMALIMOHHOH,
udpoBoH cpene).

2 [TpeoOpa3zoBanue nogoous. 10 1 1 [[bubmnoreka LIOK IleHHOCTH HAYYHOT O
MeTtpruecKkiue COOTHOIICHHUS B https://m.edsoo.ru/7f41a12c]] |mo3nanus.

OKPYKHOCTH

Pa3BuBaTh HaBBIKH
HCIIOJIb30BAHMS Pa3JIMYHBIX
CpPEACTB MO3HAHHS,
HAKOIUIEHUS 3HAHUI O MHUPE



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

n/a

HaumenoBanue pa3zienoB u Tem
MIPOrpPaMMBbI

KonmuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1I(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

VYyer nporpamMmsl
BOCIIUTaHUS

(SI3BIKOBAsI, YUTATEIBCKAS
KYJIbTYpa, ACSITeIbHOCTD B
MH(POPMALMOHHOM,
nudposoii cpene).

Bekrtopsl

12

[[PubmuoTexa [JOK
https://m.edsoo.ru/7f41al2c]]

HeHHOCTI/I HAy4YHOI' 0
MMO3HAHUA.

Pa3BuBarh HaBBIKK
HCIIOJIH30BAHUS PA3IMYHBIX
CPEJICTB MO3HAHUS,
HAKOIUUIEHUS 3HAHHUI O MHUPE
(s13BIKOBAsT, YUTATEIBCKAS
KYJbTypa, ACSITEIHHOCTD B
MH(POPMALMOHHOM,
uudpoBoii cpene).

I[eKapTOBBI KOOpJAWHATHI Ha
IIJIOCKOCTH

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41al2c]]

HeHHOCTI/I HAay4YHOI'O
MMO3HAHMUA.

Pa3BuBaTh HaBBIKH
MCIIOJIb30BaHUS PA3IUYHBIX
CPEICTB IMO3HAHMS,
HAKOIUUIEHUS 3HAaHU O MHUpE
(s13pIKOBAst, YNTATEIBCKAS
KYJIbTYpa, AESITEIbHOCTD B
MH(POPMALMOHHOM,
uudpoBoii cpene).

HpaBI/IJ'II)HI)Ie MHOT'OYT'OJIbHUKH.
JlMHa OKpYKHOCTH M ILIOLIAAb
Kpyra. Beraucnenue miomanen

[[BubmmoTtexa [IOK
https://m.edsoo.ru/7f41al2c]]

IleHHOCTH HAYYHOT' O
MO3HAHMS.



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

n/a

HaumenoBanue pa3zienoB u Tem
MIPOrpPaMMBbI

KonmuectBo yacoB

Bcero

KoHTtposbHbIE
paboThI

IIpakTrueckue
paboThI

OnexTpoHHbIe (1I(POBEIC)
00pa3oBaTeNbHBIE PECYPCHI

VYyer nporpamMmsl
BOCIIUTaHUS

Pa3BuBaTh HaBBIKH
UCTIOJIb30BAHUS Pa3ITMUHBIX
CpeACTB NIO3HAHUS,
HAKOIUICHHS 3HAaHUI O MHpE
(SI3BIKOBAST, YU TATEIBCKAS
KYJIbTYypa, ACITEeIbHOCTh B
MH(POPMALIMOHHOM,
uudpoBoii cpexne).

JIBH>KEHUS MIIOCKOCTH

[[Bubmmoteka LIOK
https://m.edsoo.ru/7f41al2c]]

[lenHoCcTH HAYYHOTO
MO3HAHUS.

Pa3BuBaTh HaBBIKU
HCIIOJIb30BaHUS PA3IMYHBIX
CPEJICTB IMO3HAHUS,
HAaKOIUICHUS 3HAaHUN O MHUpE
(SI3BIKOBAsI, YUTATEITHCKAS
KYJbTYypa, ACSITENbHOCTD B
MH(OPMALIMOHHOH,
udpoBoH cpene).

[ToBTOpenue, 06001IIEHNE,
cucTeMaTu3aIus 3HaHui

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41al2c]]

HEHHOCTI/I HAayY4YHOI'0O
MMO3HAHUA.

Pa3BuBarh HaBBIKK
WCIIOJTH30BAHUS PA3TNIHBIX
CPEJICTB MO3HAHUS,
HAKOIUJIEHUS 3HAHUN O MHUpE
(sI3BIKOBAsSI, YUTATEIBCKAS
KYyJIbTypa, ACSITEIHHOCTD B
MH(POPMALOHHOM,
nudpoBoii cpene).



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

Ne HanmenoBanue pa3znenos u tem KommuecTtBo yacos OnexTpoHHbIe (1I(POBEIC) VYyer nporpamMmsl
n/n IIPOrpamMMBbl Beero|Kontponsasie| [Ipaktueckne o0pa3oBaTeNbHbIE PECYPChI BOCIIUTaHMS
paboThI paboThI
OBIIEE KOJIMYECTBO YACOB I10 68 8 13
I[TPOI'PAMME

TEMATHYECKOE IINTAHUPOBAHUE

7 KJIIACC

Ne HaumeHnoBanue pas3aciioB 1

KommyectBo yacos

‘ DnexTpoHHbIe (IIUPOBLIE)

n/n TEM IPOTrpaMMBbl

Bcero

Kontposnbnsie
paboThl

[IpaxkTueckue
paboThl

00pa3oBaTesIbHbIE PECYPCHI

Yyer IIporpamMmbl BOCIIMTaHUSA

1 [IpencraBnenue 1aHHBIX 7

2 [[bubmuoteka [IOK
https://m.edsoo.ru/7f415fdc]]

I_IeHHOCT]/I HAYYHOI'O MO3HAHMAA.

Pa3BuBaTh HaBBIKH MCIIOJIB30BAHUS
Pa3JIMIHBIX CPCACTB IO3HAHUA,
HaKOIIJICHUs] 3HAaHUH 0 MUpe (S3bIKOBa,
YUTaTCIbCKasd KyJIbTypa, ACATCIIBHOCTD
B MH(QOPMaLMOHHOMH, IIM(POBOIL cperne).

2 OnucarenbHas CTaTUCTHKA 8

1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f415fdc]]

HeHHOCTI/I HAYYHOI'0O IMO3HAHHUA.

Pa3BuBaTh HaBBIKU UCITOIL30BAHUS
pa3IMYHBIX CPEJCTB TO3HAHMUS,
HaKOIUIEHUS 3HAHUN 0 MUpE (A3BIKOBAs,
YUTaTeNIbCKasl KYJIbTYpa, AeSITENbHOCTD
B MH(OPMAIIMOHHOM, ITU(POBOI Cpeie).

3 ||CnydaiiHas "3MEHYUBOCTH 6

1 [[BubmuoTexa [JOK
https://m.edsoo.ru/7f415fdc]]

HeHHOCTI/I HAYYHOI'O MO3HAHHUA.

Pa3BuBaTh HaBBIKU UCTIOIB30BaHUS
PA3JIMYHBIX CPCACTB IIO3HAHUA,
HAKOTUICHHsI 3HAHUH O MHPE (SI3BIKOBa,
YUTaTCIbCKasd KyJIbTypa, ACATCIIBHOCTD
B MH(OPMALIMOHHOM, IUPPOBOH cpeje).



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

Ne || HaumenoBaHue pa3nesos U
n/n TEM IPOrpaMMBbl

KonmuectBo yacoB

Bcero

Kontposnbnsie
paboThl

[IpakTueckue
paboThl

OnexTpoHHbIe (IIUPPOBHIE)
00pa3oBaTeIIbHBIE PECYPCH

Vyer nporpamMmbl BOCIIUTAHUA

4 | Beenenue B Teopuro rpados

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f415fdc]]

HeHHOCTI/I HAYYHOI'0O IIO3HAHUA.

Pa3BuBaTh HaBBIKU UCIIOIBL30BAHUS
Pa3IUYHBIX CPEICTB MO3HAHUS,
HAaKOIUIEHUs 3HAHUN O MUpE (A3BIKOBAs,
YHUTATEIbCKAs KYIbTYpa, AeATSIbHOCTD
B HH(GOPMaIMOHHOH, IU(POBOI cpere).

5) BeposiTHOCTh M yacToTa
CIIy4aitHOTO COOBITHSI

[[BubmuoTeka [JOK
https://m.edsoo.ru/7f415fdc]]

HCHHOCTI/I HAYYHOI'O IMO3HAHHUA.

Pa3BuBaTh HaBBIKM UCIIOJIL30BAHUS
Pa3JIMYHBIX CPCACTB IO3HAHUA,
HaKOIUICHHS 3HAaHUH O MUPE (SI3BIKOBA,
YUTaTCIbCKasd KyJIbTypa, ACATCIIBHOCTD
B MH(QOPMALIMOHHOMN, 1IM(POBOIL cpere).

6 O0001enue,
cUcTeMaTH3alus 3HaHuH

[[bubmuoteka [IOK
https://m.edsoo.ru/7f415fdc]]

HeHHOCTI/I HAQYYHOI'O IIO3HAHUA.

Pa3BuBaTh HaBBIKU UCIIOJIL30BAHUS
pa3IMYHBIX CPEJCTB TMO3HAHMUS,
HaKOIUIEHUS 3HAHUN 0 MUpE (A3BIKOBAs,
YUTaTeNbCKasl KyIbTYpa, AeSITENbHOCTD
B MH(OPMALIMOHHOM, IIUGPOBOI cpesie).

OBUIEE KOJIMYECTBO YACOB
[10 I[IPOTPAMME

34

8 KJIACC



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

COOBITHSA

https://m.edsoo.ru/7f417fb2]]

Ne || HammenoBanue pa3neinos u KomnyecTBo yacos OnexTpoHHbIe (1I(POBLIC) VYuer nporpaMMsl BOCITUTAHHUS
n/m TEM IpOTrpaMMBbl o0Opa3oBaTeNbHbIE PECYPCHI
Bcero| Kontponbnsie |[[IpakTnyeckue
paboThI paboThI
1 IToBTOpenue Kypca 7 kiacca | 4 BBEJIUTE Beeaute  ||[[bubmunoTexa [JOK LleHHOCTH HAYYHOI'0 MO3HAHUA.
3HAa4YCHUE 3Hauenue ||https://m.edsoo.ru/7f417fb2]]
Pa3BuBaTh HaBBIKM UCIIOJIB30BAHUS
pa3IMYHBIX CPEJCTB MMO3HAHUA,
HAKOIUICHUS 3HAaHUN 0 MUPE (S3BIKOBAS,
YUTATENIbCKAsl KyJIbTYpa, AEATEIbHOCTD B
nHdopManmoHHOM, U(PPOBOIH cpere).
2 OnucarenbHas CTaTUCTHKA. 4 1 [[bubmnoreka LIOK IleHHOCTH HAYYHOI'O IO3HAHHUA.
PaccenBanue naHHBIX https://m.edsoo.ru/7f417fb2]]
Pa3BuBaTh HABBIKK MCTIOIB30BAHMS
pa3IMYHBIX CPEJCTB MO3HAHMUS,
HAKOIIJICHUSI 3HAHUH O MUPE (SI3BIKOBA,
YUTaTeNIbCKasl KyIbTYpa, AeSITENLHOCTD B
“H(POPMaITMOHHOM, IIMPPOBOH cpere).
3 MHuokecTBa 4 1 [[BubmmoTteka [IOK IleHHOCTH HAYYHOTO MO3HAHHUS.
https://m.edsoo.ru/7f417fb2]]
Pa3BuBaTh HaBBIKM UCIIOIB30BAHUS
pa3IMYHBIX CPEJCTB MMO3HAHMS,
HAKOTUICHUS 3HaHUN 0 MUpE (S3BIKOBAs,
YUTATENbCKAsl KyIbTYypa, AEITEIbHOCTD B
uH(bOpMaIMOHHOH, IU(POBOI cpefie).
4 BepositTHOCTB ciyyaliHOTO 6 1 1 [[bubmuoTeka [IOK IleHHOCTH HAYYHOI'O O3HAHMUA.

Pa3BuBaTh HaBBIKH MCIIOJIB30BaHUSI
PA3JIMYHBIX CPCACTB ITIO3HAHUA,
HaKOIUICHHsI 3HAHUH O MHPE (SI3BIKOBA,
YUTaTCIbCKasd KyJIbTypa, ACATCIBHOCTD B
nH(pOpMaIMOHHOH, U POBOH cpere).



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

HaumenoBanue pa3nenos u
TEM MPOTrPaMMBbI

KonmuectBo yacoB

OnexTpoHHbIe (1I(POBLIC)
00pa3oBaTeNbHBIE PECYPCHI

Bcero

KonTposnbhbie
paboThI

[IpakTnueckue
paboThI

Vuer InporpaMmbl BOCIIUTAHUS

Beenenue B Teoputo rpagos

1

[[PubmuoTexa [JOK

https://m.edsoo.ru/7f417fb2]]

I_ICHHOCTI/I HAYYHOI'O ITO3HAHMUIL.

Pa3BuBaTh HaBBIKU MCIIOJIE30BAHMSI
Pa3IUYHBIX CPEJICTB TO3HAHMSI,
HAKOIIJICHUSI 3HAHUI O MUPE (SI3bIKOBA,
YUTATEIbCKAs KYJIbTYpPa, ACSITEILHOCTD B
nHdopManmoHHOM, U(PPOBOIH cpere).

Cnyyvaiinbple COOBITUS

[[bubmuoteka [IOK

https://m.edsoo.ru/7f417fh2]]

I_IeHHOCT]/I HAYYHOI'O MO3HAHMAA.

Pa3BuBaTh HaBBIKU HUCIIOIBL30BAHUSA
Pa3JIMYHBIX CPEACTB MO3HAHUS,
HAKOIUICHUS 3HAHUN 0 MUPE (A3BIKOBAs,
YUTaTeNIbCKasl KyIbTYpa, AeSITENLHOCTD B
“H(POPMaITMOHHOM, IIMPPOBOH cpere).

O6o00611I€EHNE,
cUCTEMATH3aIUs 3HAHUN

[[BubmmoTteka [IOK
https://m.edsoo.ru/7f417fb2]]

HeHHOCTI/I HAYYHOI'O IMO3HAHHUA.

Pa3BuBaTh HaBBIKK MCIIOJIE30BAHMSI
Pa3JIMYHBIX CPCACTB ITO3HAHUS,
HAKOIIJICHUSI 3HAHUI 0 MUPE (S3bIKOBAa,
YUTaTCIbCKasd KyJIbTypa, ACATCIBHOCTL B
uH(bOpMaIMOHHOH, IU(POBOI cpefie).

OBIIEE KOJIMYECTBO
YACOB I10 [TIPOIT'PAMME

34
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9 KVIACC

No
/1

HanmeHoBaHue pa3nenos U Tem
IIPOrpaMMBbl

KonuuectBo wacos

Bcero

KonTpoinbHbIE
paGoThI

[IpakTueckue
paboThI

OnextpoHHbIe (LUdpoBHIE)
00pa3oBaTeNbHEIE PECYPCHI

Vuer IIporpaMmbl BOCITUTaAHUSA

[ToBTOpenue kypca 8§ kinacca

1

[[BubmmoTteka [IOK
https://m.edsoo.ru/7f41a302]]

HeHHOCTI/I HAYYHOI'0 IIO3HAHUA.

Pa3BuBaTh HAaBBIKU UCIIOIBL30BAHUS
pa3IUYHBIX CPEICTB MO3HAHUS,
HAKOIUICHUS 3HAHUN O MUPE (A3BIKOBAs,
YHUTATEIbCKAs KYIbTYpa, AeATEIbHOCTD B
uHGOPMaIMOHHOH, IU(POBOI cperie).

DneMeHTbl KOMOMHATOPUKH

[[BubmmoTteka LIOK
https://m.edsoo.ru/7f41a302]]

HCHHOCTI/I HAYYHOI'O IMO3HAHHUA.

Pa3BuBaTh HaBBIKU MCIIOJIE30BAHMSI
PAa3JIMYHBIX CPCACTB IO3HAHUA,
HAKOIIJICHUSI 3HAHUI O MUPE (S3bIKOBAa,
YUTaTCIbCKasd KyJIbTypa, ACATCIBHOCTL B
uH(bOpMaIMOHHOH, IU(PPOBOIL cperne).

I'eomerpuueckas
BEpPOSITHOCTh

[[BubmunoTexa [JOK
https://m.edsoo.ru/7f41a302]]

HeHHOCTI/I HAQYYHOI'0 IIO3HAHUA.

Pa3BuBaTh HaBBIKU UCIIOIL30BAHUS
Pa3JIMYHBIX CPCACTB TO3HAHUS,
HAKOIIJICHUSI 3HAHUI O MUPE (S3bIKOBAS,
YUTaTCIbCKasd KyJIbTypa, ACATCIBHOCTL B
uH(bOpMaIMOHHOH, IU(POBOI cpefie).

Ucnwiranus bepnyinu

[[BubmmoTtexa [IOK
https://m.edsoo.ru/7f41a302]]

HeHHOCTI/I HAYYHOI'O MO3HAHHUA.

Pa3BuBaTh HaBBIKU HUCIIOIL30BaHUS
pPa3TUYHBIX CPEJICTB TO3HAHMSI,
HaKOIUICHUS 3HAHUN 0 MUpE (A3BIKOBAs,
YUTaTeNIbCKasl KyJIbTYpa, AeSITENLHOCTD B
nH(POPMaTMOHHOM, IUPPOBOH Cpejie).



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
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https://m.edsoo.ru/7f41a302

No || HammenoBaHue pa3aenoB U TeM
n/m HPOTrpaMMBbl

KomnyectBo yacos

Bcero

Kontponbsubie
paboThI

[IpakTrnueckue
paboTsI

DnexTpoHHbIe (TUPPOBLIC)
o0pa3oBateNbHBIe PEeCypChl

Vuer InporpaMmMbl BOCIIUTAHUS

S CityyaliHasi BeTMYrMHA

1

[[BubmuoTexa [JOK
https://m.edsoo.ru/7f41a302]]

I_ICHHOCTI/I HAYYHOI'O ITO3HAHMUIL.

Pa3BuBaTh HaBBIKK MCIIOJIE30BAHMSI
Pa3IUYHBIX CPEJICTB TO3HAHMSI,
HAKOIIJICHUsI 3HAHUI O MUPE (SI3bIKOBAa,
YUTATEIbCKAs KYJIBTYPA, ACSITCILHOCTD B
nHpopManmoHHOM, U(PPOBOI cpene).

6 O600611eHre, KOHTPOIIb

10

[[bubmuoTeka [IOK
https://m.edsoo.ru/7f41a302]]

I_IeHHOCT]/I HAYYHOI'O MO3HAHMAA.

Pa3BuBaTh HaBBIKU HUCIIOIBL30BAHUSA
Pa3IUYHBIX CPEJICTB MO3HAHUS,
HAKOIUICHUS 3HAHUN O MUPE (A3BIKOBAs,
YHUTATEIbCKAs KYIbTYpa, AeATEIbHOCTD B
uHGOPMaIMOHHOH, IU(POBOI cperie).

OBIIEE KOJIMYECTBO YACOB
[10 I[IPOTPAMME

34
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