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Padouas nporpamma no MATEMATUKE Ha ypoBenb ocHOBHOro0 0011ero odopasosanus (5-9 kiacc)
IosicHuTeIbHAS 3aMIUCKA

[Iporpamma mo maremaruke uis oOydarommxcss 5—9 kimaccoB paspaborana Ha ocHoBe ®I'OC OOO. B
[IporpaMMe II0 MaTeMaTUKE YYTEHbl MJeu U TnoJiokeHus KoHuenuuu pasBUTHS MaTEMaTHYECKOIO
oOpasoBanus B Poccuiickoit @enepanuu.

[IpenmeroM MaTeMaTWKH SIBIAIOTCS (yHIAMEHTaJbHBIE CTPYKTYPHl HAIIETO MHUpPa — MPOCTPAHCTBEHHBIE
(OpMBI M KOJTMYECTBEHHBIC OTHOLICHUsS (OT MPOCTEHIINX, YCBAMBACMBIX B HEMOCPEICTBEHHOM OIIBITE, O
JOCTaTOYHO CJIOXKHBIX, HEOOXOJMMBIX ISl Pa3BUTHUsI HAy4YHBIX U NPUKIATHBIX uiei). Martemaruueckue
3HaHUS OOECIEYMBAIOT TOHMMAHHWE IPHHLIMUIIOB YCTPOWCTBA W HWCIOJB30BAHUS COBPEMEHHOUN TEXHUKH,
BOCIIPUATHE M HMHTEPIPETALNIO COLMAIBHONW, SKOHOMHYECKOH, MOJUTUYECKOW HHPOpPMAIUM, AAI0T
BO3MOYHOCTb BBINOJHATh PACYETHI U COCTABIATh AITOPUTMBI, HAXOAUTh U MPUMEHATH (OPMYJIbl, BIAIEThH
MPaKTUYECKUMH NpUEMAMU TE€OMETPUYECKMX H3MEPEHHH U TOCTPOEHUM, YWuTaTh HHOOPMAIIHIO,
MIPE/ICTaBJICHHYIO B BUJI€ TaOJIULl, AUAarpaMM U IpauKOB, KHUTh B YCIIOBUAX HEONPEAEIEHHOCTH U IOHUMATh
BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

N3ydenne maremMatuku GopMUpyeT y oOydaromuxcs MaTeMaTUYECKUN CTUIIb MBIIIJICHUS, TIPOSBISIOIIMICS
B ONPEJEIEHHBIX YMCTBEHHBIX HaBblkaX. OOyuaromuecs OCBauBaOT TaKue MPUEMBI U METOJIbl MBILICHMUS,
KaK MHAYKUHAS M JAEIyKIus, o0000lIeHne W KOHKpETH3alus, aHalu3 W CHUHTE3, KiIacCUpHUKauus Hu
cucTeMarusanus, abctparupoBanue U aHanorus. OObeKTbl MaTeMaTHUECKUX YMO3aKIOUeHUH, TpaBuila uX
KOHCTPYHPOBaHHUSI PAaCKPBIBAIOT MEXaHWU3M JIOTUYECKUX TMOCTPOEHU, CIOCOOCTBYIOT BBIPAOOTKE YMEHMUS
(dbopMynupoBaTh, 000OCHOBBIBaTh U JI0Ka3bIBaTh CYKJEHUS, TEM CAMbIM Pa3BUBAIOT JIOTMUECKOE MBIIIJICHHE.
N3yuyenne wmartemaTuku oOecrnieunBaeT (OPMUPOBAHHUE AITOPUTMUYECKOW KOMIIOHEHTHI MBIIIJICHUS H
BOCIIUTAaHUE YMEHUH JAEHCTBOBATH IO 3aJaHHbIM AaJITOpPUTMaM, COBEPIIEHCTBOBATh W3BECTHBIE H
KOHCTPpYMpPOBaTh HOBBIE. B mporiecce pemieHus 3amad — OCHOBOW y4eOHOW JeATETbHOCTH Ha YpOKax
MaTeMAaTUKU — Pa3BUBAIOTCSA TBOPYECKAs U MPUKIAIHAS CTOPOHBI MBIIIICHUS.

OOyueHne MaTeMaTuke JAAET BO3MOXKHOCTb Pa3BUBATh Yy OOYYaIOUIMXCS TOYHYIO, DPALUOHAIBHYI H
MHOOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hauboyee NOAXOAANIME A3BIKOBBIE, CHMBOJIMYECKHE,
rpaduuecKue CpeicTBa ISl BBIPAXKEHUSI CYXKIEHUI U HarJISAHOTO UX MPEICTABICHHUS.

IIpy w3ydeHMHM MaTeMaTHKM OCYLIECTBIsAeTCs oOllee 3HAKOMCTBO C  METOJaMM  IO3HaHMS
JeWCTBUTENBHOCTH, IMPEJICTABICHUSMU O INpEeAMETe W METOAAaX MaTeMaTUKM, UX OTIMYHMU OT METOJIOB
JPYrUX €CTECTBEHHBIX M I'YMAHUTapHBIX HayK, 00 0COOEHHOCTSX MPUMEHEHMs MATEMaTUKU JUIsSl peIleHUs
Hay4HbIX M MPUKIATHBIX 3a]a4.

ITpuopuTeTHBIMU LIEJIAMU 00YyUEHHs MaTeMaTUKe B 5—9 Kilaccax sBISIOTCS:

(dopMUpOBaHHE LIEHTPAIbHBIX MaTeMaTUYECKUX IMOHATHH (YHMCIO, BEIUYMHA, TeoMeTpuueckas (urypa,
IepeMEHHas, BEPOSTHOCTb, (QYHKIMs), OOECIEeUUBAIOIUX MPEEMCTBEHHOCTh M  HNEPCHEKTUBHOCTb
MaTeMaTH4YeCKOT0 00pa30BaHus 00yUaIOIINXCS,

1oJiBe/icHne oOyvaroluxcsd Ha JOCTYIHOM JUIsi HUX YPOBHE K OCO3HAHMIO B3aMMOCBSI3U MATEMAaTHKU U
OKpYXKAroIlero MUpa, IOHUMAaHUE MaTEMaTUKH KaK 4acTu oOIIell KyIbTyphl YeJIOBEUECTBA,

pa3BUTHE MHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEW 00ydarommxcs, MO3HABAaTEIbHOM aKTHBHOCTH,
HCCIIEI0BATENIbCKUX YMEHUHN, KpUTUYHOCTH MBILUICHHSI, UHTEpeCca K N3y4EeHUI0 MaTeMaTHKH;
¢dopmupoBaHre (QyHKIMOHAIBHOW MaTeMaTUYECKON I'pPaMOTHOCTH: YMEHMs PacHO3HABATh MPOSBIECHUS
MaTeMaTHYECKUX MOHATHH, 0ObEKTOB M 3aKOHOMEPHOCTEH B peaslbHBIX KU3HEHHBIX CUTYalUsAX U IpU
U3YYEHHUH JPYTUX y4eOHBIX MPEIMETOB, MPOSBIECHHS 3aBUCUMOCTEN U 3aKOHOMEpPHOCTEH, (hopMynupoBaTh
UX Ha sI3bIKe MaTeMaTHKH M CO3/1aBaTh MaTeMaTHYECKHE MOJIENIU, IPUMEHSATh OCBOCHHBIM MaTeMaTHYeCKUi
anmapar Jyisi peleHus IpakTHKO-OPUEHTHPOBAHHBIX 3a/1a4, HUHTEPIPETHPOBATh U OLICHUBATH MOJIyYEHHbIE
pE3YJBTaTHI.

OCHOBHBIE JIMHUM COJIEpXKaHHUA NPOrpaMMbl MO MareMaThke B 5-9 kimaccax: «YHucina ¥ BBIYHCIEHUSY,
«Anrebpa» («Anredpandeckue BBIPAXKEHUS», «YPAaBHEHUS U HEPaBEHCTBAY), «DyHKIuM», «I'eomerpusi»
(«I'eomerpuueckue GUrypsl U X CBOHCTBa», «/3MepeHHe reoOMeTpUYeCKUX BETUYHHY), «BeposTHOCTD 1



CTaTUCTHKay». JlaHHBIC IMHUM Pa3BUBAIOTCS MMapaUICIbHO, KaKIast B COOTBETCTBUU C COOCTBEHHOH JIOTUKOM,
OJTHAKO HE HE3aBHCUMO OJIHA OT JPYroii, a B TECHOM KOHTAKTE U B3aUMOJICHCTBUH.

Copneprxanue mporpaMMbl 10 MaTeMaTHKE, paclpeaenéHHOe 10 roJaM o0y4eHHs, CTPYKTYPUPOBAHO TaKUM
o0Opa3oMm, dYTOOBI KO BCEM OCHOBHBIM, MpPUHIMIHAIBHBIM BOIIpOcaM oOydarommuecs 0Opamainch
HEOJTHOKPATHO, 4YTOOBI OBJIQJICHUE MAaTeMaTHYECKMMU TOHATHSIMH M HaBBIKAMH OCYIIECTBIISIIOCH
MOCIIEIOBATEIbHO M TIOCTYNATENbHO, C COOJIIOJCHHEM INPUHIIMIIA TPEEMCTBEHHOCTH, a HOBBIC 3HAHHUS
BKJTIOYAJIMCh B OOIIYIO CHCTEMY MaTEeMaTHYECKUX TPEICTABICHUI 00YyJaIOIINXCsl, pACIIUPss U YTyOuss e€,
00pasyst MPOYHbIE MHO>KECTBEHHBIE CBS3H.

B cootBerctBum ¢ ®I'OC OOO mareMaTHka sIBISETCS OO0SI3aTCIIBHBIM YYEOHBIM TPEIMETOM Ha ypOBHE
OCHOBHOTO o0miero ooOpasoBanus. B 5-9 kiaccax maremaTtvka TpaAWLIMOHHO HM3YYaeTcsl B paMKax
clenyIomuX yaeOHBIX KypCcOB: B 5—6 Kiaccax — Kypca «MaremaTuka», B 7-9 kinaccax — KypcoB «Anredpay
(BKIIIOYasi 3IEMEHThl CTAaTUCTUKU U TEOPUHU BeposATHOCTeH) u «l'eometpusi». [Iporpammoii mo maremaruke
BBOJUTCS] CAMOCTOSTEIbHBINA yUeOHBIN Kypc «BeposSTHOCTb U CTATUCTUKAY.

OOmee yuciIO YacoB, PEKOMEHJOBAHHBIX Ul W3Yy4eHHs MaTeMaTHKu (0a30BbIi YpOBEHb) Ha YpOBHE
OCHOBHOTO 00111ero oopaszoBanust, — 952 waca: B 5 kiacce — 170 gacoB (5 acoB B Hejeno), B 6 kiacce — 170
yacoB (5 yacoB B Henento), B 7 kinacce — 204 vaca (6 yacoB B Hezeln0), B 8 kinacce — 204 gaca (6 yacoB B
Henenmo), B 9 kimacce — 204 gaca (6 4acoB B HeeII0).

W3yueHne mareMaTHKH Ha YpPOBHE OCHOBHOTO o0O0mero oOpa3oBaHUS HANpaBICHO Ha JIOCTH)KCHHE
00yJaroIUMUCS IMYHOCTHBIX, METAIPEJMETHBIX U TPEJIMETHBIX 00pa30BaTENbHBIX PE3yIbTaTOB OCBOCHUS
y4eOHOTO0 MpeaMeTa.

JIMMHOCTHBIE PE3YJIbTATHI

JInyHOCTHBIE Pe3yJbTaThl OCBOCHHS IPOTPAMMBI [0 MATEMATUKE XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCIIUTAHME:

MPOSIBIIEHUEM MHTEpeca K MPOLUIOMY U HACTOSIIEMY POCCUHCKON MaTeMaTHKH, [ICHHOCTHBIM OTHOILLIEHUEM
K JOCTHKEHHSIM POCCHHMCKHUX MAaTEMaTUKOB M POCCUMCKOM MaTE€MaTWYECKOM HIKOJIbI, K HMCIOJIb30BAHUIO
3TUX JIOCTMXKEHUN B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpaIaHCKoe U TJyXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpakJaHMHA U pealu3allud ero Mpas, MPEICTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaxX ()YHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHUIA, MPOLEIYp TPakIaHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCY)KJICHHIO 3TUUYECKHX MPOOJIEM, CBSA3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTH)KEHHM HayKH, OCO3HAHHEM BaXXHOCTH  MOPAJIbHO-3THUYECKUX
MIPUHIIUIIOB B JEATEIILHOCTH YU4EHOTO;

3) Tpy/10BO€ BOCIIMTAHME:

YCTaHOBKOW Ha aKTMBHOE y4aCTHE B PEUICHHM MPAKTUUYECKUX 3aJa4 MATeMaTU4YeCKOl HampaBlIECHHOCTH,
OCO3HAHHMEM BaXHOCTH MaTEeMaTHUECKOro OOpa3oBaHHs Ha MPOTSHKEHUH BCEH JKU3HM JUISl YCTEIIHOM
npodecCHOHANIbHON JIESTEIbHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHI, OCO3HaHHBIM BBIOOPOM U
MOCTPOCHUEM WHJWBHUIyaTbHOM TPaeKTOpUM OOpa3oBaHUS M >KU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 0OLIECTBEHHBIX NOTPEOHOCTEIH;

4) acTeTHYeCKOe BOCIIUTAHME:

CMOCOOHOCTBIO K AMOILMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MaTeMaTHUYeCKHX OOBEKTOB, 3ajad,
pelIeHH, pacCyXJIeHUH, YMEHUIO BUAETh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOTO MO3HAHMSI:

OBJIQZICHUEM MTPOCTEHUIIIMMU HaBbIKAMH HCCIIEI0BATEIbCKON JEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, (opMHPOBAHNE KYJIbTYPHI 3/I0POBbSI H YMOIMOHAIBLHOTO $JIATONOIYYHA:
TOTOBHOCTBIO MPHUMEHSTh MaTeMaTH4eCKue 3HaHMS B HHTEpPEcax CBOETO 3/I0pOBbs, BEICHHUS 37J0POBOTO
oOpa3a »u3HH (310pOBOE MUTAHKE, COATAHCUPOBAHHBIN PEXUM 3aHATHH U OTIbIXA, peryispHas puznyeckas
aKTHUBHOCTH), C(POPMHUPOBAHHOCTHIO HaBbIKAa pe(IEKCHH, MPU3HAHUEM CBOETO IpaBa Ha OIMIMOKY M TaKOIrO
e IpaBa JPyroro 4eloBeKa;



7) KOJIOTHYECKO€e BOCIIUTAHHE:

OpUEHTAICH Ha TPUMEHEHUE MATeMATHYECKUX 3HAHWUU JUIS pElICHHs 3a7ad B OOJIACTH COXPAaHHOCTH
OKpYXalollel Cpe/ibl, TUITAHUPOBAHUS TIOCTYIIKOB M OIIEHKU MX BO3MOKHBIX MOCJIEJICTBUM JJIs OKpYyKaroen
Cpelbl, 0CO3HAHUEM TII00aTHHOTO XapaKTepa 3KOJIOTUYSCKUX MPOOJIeM U IyTel UX pelieHus;

8) apanTanus K M3MEHSIONIUMCSI YCJIOBUSAM CONMAILHOW M MPUPOTHOM CPe/Ibl:

TOTOBHOCTBIO K JICUCTBHSIM B YCJIIOBHUSIX HEOMPENEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPaKkTUUYECKYIO0 JIEATEeNbHOCTh, B TOM YHCIIC€ YMEHUE YUUTHCS y JPYruX JIOACH, MpHoOpeTrath B
COBMECTHOH JIeATETLHOCTH HOBBIC 3HAHUS, HABBIKA U KOMITCTCHIIMH U3 OIBITA APYTHUX;

HEOOXOIMMOCThIO B (DOPMHPOBAHWHM HOBBIX 3HAHWW, B TOM 4HCIe (OPMYIUPOBATH WJEH, IOHSATHS,
TUNoTe3bl 00 OOBCKTaX W SBICHHUSAX, B TOM 4YHCJIC paHEE HE HW3BECTHBIX, OCO3HABATh JCQHUIIMTHI
COOCTBEHHBIX 3HAHUI M KOMIIETEHTHOCTEH, TNIAHUPOBATH CBOE PA3BHUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPUHUMATH CTPECCOBYIO CHUTYAIIMIO KakK BBI3OB,
TpeOYIOIMHI KOHTPMEDP, KOPPEKTUPOBATh NPUHUMAEMBbIE pEIICHUs H JEeUCTBHS, (GOPMYIUpPOBATH U
OIIEHUBATh PUCKU U MOCIEACTBUS, GOPMUPOBATH OTIBIT.

METANPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEGHMsSI MpOTrpaMMbl MO MaT€MaTUKE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS Yy
obOyuvarorerocst OyayT chOpMHUPOBAHBI METANPEIMETHBIE PE3YJIbTAThI, XapaKTEPU3YIOIIUECS OBIIAJACHUEM
VHUBEPCATHHBIMH TI03HABATCILHBIMU JICHCTBUSMH, YHHBEPCATHbHBIMA KOMMYHHKATHBHBIMH JCHCTBUSIMH H
VHUBEPCATHHBIMH PETYJISTUBHBIMU JICHCTBUSMHU.

IMo3naBaTebHbIE YHHBeEpPCAJbHbIE YueOHbIe el CTBUS

ba3oBble Joruyeckue AeHcTBHSA:

BBISBJSITh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MAaTEMATHYECKUX OOBEKTOB, MTOHATUH, OTHOIICHUHA
MEXy TOHATUSIMH, GOPMYIMPOBATH ONPEICIICHHUS TIOHITHH, YCTaHABIMBAThH CYIIECTBEHHBIN MpPHU3HAK
KJaccu(uKanyu, OCHOBAHUS ISt 0000IIEHNS U CPaBHEHU S, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a;
BOCTIPUHUMATD, (POPMYIUPOBATH U TPEOOPA30OBHIBATH CY)KJICHUS: YTBEPAUTEIHHBIE

OpPHEHTAIIMEH B JEATCIIBHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4YHBIX TPEJICTaBICHUNA 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKa, MPUPOJBI M OOIIECTBa, MOHUMAHUEM MAaTeMAaTHYEeCKOW HAayKH Kak
chepbl 4YeIOBEYSCKON JAESATENIBHOCTH, JTAloB €€ pa3BUTUA W 3HAYMMOCTH IS Pa3BUTHS ITUBHIIM3AIINH,
OBJIQJICHHEM SI3bIKOM MaTEMaTUKH M MAaTeMaTHYeCKOW KYJIbTYpOH KakK CpEJCTBOM TNO3HAHUSA MHUpA, H
OTpHIIATEIIbHBIC, CIMHUYHbBIC, YACTHBIC U OOIIUE, YCIOBHBIE;

BBISBJSITh MAaTEMAaTHYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M MPOTHBOpeYMs B (aKTax, JIaHHBIX,
HaONIOACHUAX M YTBEPXKACHUSX, MPEIaraTh KPUTSPUH IS BHISBICHHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUHH;
JieNiaTh BBIBOJIBI C HCIIOJIb30BAHMEM 3aKOHOB JIOTHKH, JACAYKTUBHBIX M HHIYKTUBHBIX YMO3aKIIOUEHHH,
YMO3aKJIIOUEHUH M0 aHaJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MATEMATUUYECKUX YTBEPKACHUN (TMpsMble U OT MPOTHUBHOIO), MPOBOJAUTH
CaMOCTOSITEJIbHO HECIIOKHBIE J0Ka3aTelbCTBA MaTeMaTHUeCKUX (aKTOB, BBICTPaWBaTh apryMEHTAIIUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CHOCOO perieHust ydeOHOU 3afauu (CpaBHHMBATh HECKOJBKO BapHAHTOB pEIIEHUS, BBIOMPATH
HaubOoJee MOAXOAAIIUI C YUETOM CAaMOCTOSITENIFHO BBIJEIIEHHBIX KPUTEPHUEB).

ba3zoBble uccieaoBarelbcKHe JeCTBUSA.

UCIOJIb30BAaTh BOIMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TMO3HaHUS, (QOPMYIHPOBATH BOMPOCHI,
¢bukcupyome MpPOTUBOPEYHE, TMpoOIeMy, CaMOCTOSTENbHO YCTaHABIMBAaTH HMCKOMOE U JaHHOE,
(hopMHUPOBATH TUMOTE3Y, APTYMEHTHUPOBATH CBOIO MO3UIINIO, MHEHUE;

MPOBOJUTH IO CaMOCTOSITEIHHO COCTAaBICHHOMY IIJIaHY HECIOXXHBIH OKCIEPUMEHT, HeOOIbIIoe
HCCIIEIOBAaHUE TI0 YCTAaHOBJICHHIO OCOOEHHOCTEH MaTeMaTHYeCKOTO OOBEKTa, 3aBUCHUMOCTEH OOBEKTOB
MeX 1y cO00i;

CaMOCTOSITENIbHO (OPMYITHPOBATH OOOOIIEHHUST W BBIBOJBI MO pe3yiabTaTaM MPOBEACHHOTO HAONIOACHUS,
WCCIIeIOBAHUS, OIIEHUBATH JJOCTOBEPHOCTD MOJMYYEHHBIX PE3Y/IbTaTOB, BEIBOJIOB M 000OIICHMIA;



IIPOrHO3MPOBATh BO3MOKHOE Pa3BUTHE MpOIlEcca, a TAKKE BBIJIBUIaTh IPEINOJIOKEHNS O €r0 Pa3BUTUU B
HOBBIX YCIIOBHSIX.

Pabora ¢ undopmanmeii:

BBISIBJIATH HEIOCTATOYHOCTH U M30BITOYHOCTD MH(POPMALINH, TAHHBIX, HEOOXOMMBIX JJISl PEIICHUS 3a/1a4H;
BBIOMPATh, aHATU3UPOBATH, CHCTEMATH3UPOBATh M HHTEPIIPETUPOBATH MH(DOPMAIHIO Pa3IMYHBIX BUIOB U
(dhopM TIpeICTaBICHNS;

BBIOMpATh OpMy MpeacTaBieHus] HHGOPMAIMK ¥ WLTIOCTPHUPOBATH pellaeMble 3a]aui CXeMaMH,
IrarpaMMaM#, HHOW TpaguKoN M UX KOMOWHAIHSIMU;

OILICHUBATh HAJIEKHOCTH HHPOPMAIIMU TI0 KPUTEPUSAM, IPEIIOKEHHBIM YIUTEIEM HIIH C(HOPMYIHPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMmyHukaTuBHbBIE yHUBepcaIbHbIe yueOHbIe 1eiiCTBUA:

BOCIIPUHUMATh U (GOPMYIUPOBATH CYXKAECHHUS B COOTBETCTBHM C YCIOBUSIMU U LIENSIMU OOILEHUS, SICHO,
TOYHO, TPAMOTHO BBbIpaXkaTh CBOIO TOUKY 3PEHHUS B YCTHBIX M MHUCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS I10
XOJy pelIeHHsl 3a1a4i, KOMMEHTHUPOBATh NOJYyYEHHBIN pe3ysbTar;

B XOJle OOCYX/IE€HHUS 3a/1aBaTh BOIPOCHI M0 CYILECTBY OOCYXAaeMOW TeMbl, IPOOJIEMBbl, pelaeMoil 3a1auu,
BBICKA3bIBATh UJIEH, HALIEJICHHbIEC HA MOMCK PELIEHHs], COMTOCTABIIATh CBOU CYKJCHHS C CYKICHUSIMHU APYTUX
YYaCTHUKOB JHajiora, OOHapyKHBaThb pa3iMyMe€ U CXOJCTBO IMO3UIUH, B KOpPpEeKTHOH ¢opme
(dbopMynupoBaTh pa3HOTIACHUs, CBOM BO3PAKECHMUS;

MIPE/ICTaBIATh PE3yJbTaThl PEIICHUs 3a7adud, SKCIEPUMEHTA, HCCIEAO0BaHUs, MPOEKTa, CAMOCTOSTEIbHO
BbIOMpATh (hopMaT BBICTYIJICHUS C YIETOM 3a/1a4 MPE3eHTAlUU 1 0COOEHHOCTEN ayAuTOPHH;

MMOHUMATh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHAHON U HHIUBUAYAIbHON paOOThI MIPH PEIIEHUH Y4eOHBIX
MaTeMaTHYeCKHX 3a/a4;

MPUHUMATh 1eJlb COBMECTHOM JEeSATENIbHOCTH, IUIAHUPOBAaTh OpPraHU3allMi0 COBMECTHOW paboThl,
pacrpenensaTh BB padoT, TOTOBAPUBATHCS, OOCYKIATh MPOIECC U PE3YJIbTaT PaboThl, 0000IaTh MHEHUS
HECKOJIBKMX JTIONICH;

y4acTBOBaTh B TPYNIOBBIX (opmax padoThl (0OCYXKJeHWs, OOMEH MHEHUSMH, MO3TOBBIC IITYPMBI |
Jpyrue), BBIMOIHITH CBOIO YacTh padOThl U KOOPAWHUPOBATH CBOU JAECUCTBUS C IPYTMMHU YICHAMU KOMaH/BbI,
OIICHMBATh KaY€CTBO CBOErO BKJIaJia B OOIIMNA MPOAYKT MO KPUTEPUIM, CHOPMYITHUPOBAHHBIM Y4aCTHUKAMU
B3aUMO/ICHCTBUSI.

PeryasiTuBHbIe YHUBepPcaJbHbIE Y4eOHbIE 1eHCTBUSA

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJIATH IJIaH, alITOPUTM PEIlIeHUs 3a7au (MM ero 4acTh), BHIOMPATh COCO0 perieHus
C Y4€TOM MMEIOIIMXCA PECYpPCOB M COOCTBEHHBIX BO3MOXKHOCTEW, apryMEHTHUPOBATh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ y4ETOM HOBOI MH(POPMAITHH.

CaMOKOHTPOJIb:
BIIAJIETh CIIOCOOAMH CaMOIMPOBEPKHU, CAMOKOHTPOJISI IIpoIiecca U pe3yiibTaTa pelieHns MaTeMaTHYeCKOn

3aJauy;
IIPEIBUJIETh TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELIECHUU 3a/1a4l, BHOCUTb KOPPEKTUBHI B
JeATeIbHOCTh Ha OCHOBE HOBBIX OOCTOSITENILCTB, HAll/IGHHBIX OMIMOOK, BBISIBIEHHBIX TPYAHOCTEH;
OLIEHUBATh COOTBETCTBUE Pe3yNbTaTa JEATEIbHOCTU MTOCTABJICHHOM LIE€IH U YCIOBUSAM, OOBACHATH PHUUNHBI
JOCTHKEHUS UM HEJJOCTHXKEHHS LIeJH, HAXOJUTh OLIMOKY, JaBaTh OLIEHKY IPUOOPETEHHOMY OTIBITY.
INPEJIMETHBIE PE3YJIbTATBI

IIpenmeTHble pe3yabTaThl OCBOEHHS MPOTPaMMBI 10 MaTeMaTHKE NpEICTaBIeHbl MO rojam OO0ydeHus B
CIIEAYIOIIMX pa3zienax MporpaMMbl B pPaMKax OTJENIbHBIX YU€OHBIX KypCOB: B 5—6 Kiaccax — Kypca
«Marematukay, B 7—9 kiaccax — KypcoB «Anredpa», «I'eometpus», «BeposTHOCTb U CTATUCTHKAY.
Pa6ouas nporpamma no yuednomy kypcy MATEMATHKA (5-6 knacce)



Pabouas nmporpamMma mno y4eOHOMY Kypcy MaTeMaTHKa Ha YPOBEHb OCHOBHOTO 0OIIero oOpa3zoBaHUs IS
oOyuaromuxcss 5-6-x ximaccoB MAOY «Cpemusisi mkona Ne» paspaboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMU:

o ®epnepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 ob6pazoBanun B Poccuiickoii deneparmmy;

e mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHuu ¢eaepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs Y,

e mpukaza MunmnpocBemenuss ot 18.05.2023 Ne 370 «O0 yrBepxkacHun (eaepaTbHON
00pa30BaTEIILHON MPOTPaMMBbI OCHOBHOTO 00IIIEro 00pa3oBaHUs;

e mpukaza Munnpocsenieaus ot 22.03.2021 Ne 115 «O06 yrBepxaenuu Ilopsaka opranuzanuu u
OCYIIECTBJICHUSI 00pa30BaTEIbHOM JACSITEIIBHOCTH 10 OCHOBHBIM  00II€00pa3oBaTeIbHBIM
nporpaMmaM — 0Opa3oBaTENbHBIM IPOTpaMMaM HAdYalbHOTO OOIIEro, OCHOBHOTO OOIIEr0 M
cpenHero o0Iero 00pa3oBaHuUs»;

o CII 2.4.3648-20 «CaHuTapHO-3MUIEMUOJIOTHYECKHE TPEOOBaHUS K OpraHU3alUsM BOCIHUTAHUS U
oOy4eHHs, OTAbIXa M O3JOPOBJICHUS JETe M MOJIOJEKN», YTBEPKIACHHBIX MOCTAHOBICHHEM
rJIaBHOTO caHUTapHOTO Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnennyeckrue HOpMaTUBbI U TpeOOBAaHUA K 0OecreueHn0 0e30MacHOCTH
n (unu) Oe3BpedHOCTH Uil  4esnoBeKa (DaKTOpPOB cCpenbl OOWUTaHUS», YTBEPHKAECHHBIX
MTOCTaHOBJICHHEM TJIaBHOTO caHuTapHOTO Bpava oT 28.01.2021 Ne 2;

e KOHIENIMMA PAa3BUTHS MaTeMaTHYECKOro O0Opa30BaHUs, YTBEPXKICHHOW pacHopsDKeHUEM
[TpaBurenbcTBa oT 24.12.2013 Ne 2506-p;

e y4yeOHOTro IUIaHa OCHOBHOTO oOuIero o0pasoBanus, yreepxaeHHoro npukazoM MAOY «Cpennss
mkosa Ne8» ot 31.08.2023 Ne 611 «O06 yTBep)kJIeHHH OCHOBHOW 00pa30BaTEIbLHOM MPOTPAMMBbI
OCHOBHOTO 00111eT0 00pa30BaHU;

e (enepanbHOM paboyeii MpOrpamMMBI 10 ya4eOHOMY mpeaMeTy «MaTemaTrukay.

PaGouass mporpaMMa OpHUEHTHMpOBaHAa Ha IEJEBbIe MPHOPUTETHI, CPOPMYIHpPOBaHHBIE B (enepanbHOM
paboueli mporpaMmMe BOCIIUTaHuUs U B pabodeii mporpamme Bocriutanuss MAOY «Cpennsis mkosa No8y.
[IpuopureTHEIMU HeJASIMH OOYICHHSI MaTEMaTHUKE B 5—6-X Kiaccax sSBJISTFOTCSI:

e TMpoAoKEeHHE (QOPMHUPOBAHUS OCHOBHBIX MATEMaTHYECKMX MOHATHH (YMCIO, BEIUMYMHA,
reoMerpuueckas  ¢urypa), OOECHEeUMBAIOIIUX  MPEEMCTBEHHOCTb U  MEPCHEKTUBHOCTD
MaTeMaTH4eCKOro 00pa3oBaHus 00y4aouXCsl;

e pa3BUTHE HWHTEUIEKTYyaJbHBIX M TBOPUYECKUX CIOCOOHOCTEH OOydaroumxcs, MO3HABATEIbHOMN
AKTUBHOCTH, UCCIIEIOBATEIbCKUX YMEHUH, HHTEpeca K U3y4YECHUIO0 MaTeMaTHKU;

e TOJBEJCHHE OOYdYaIOIIMXCS Ha JOCTYIHOM Uil HUX YPOBHE K OCO3HAHUIO B3aUMOCBSI3H
MaTeMaTHKU U OKPYXKAIOIIETr0 MUPA;

e ¢opmupoBanue (GYHKIMOHATBHOW MaTeMaTH4YeCKOW TPAMOTHOCTH: YMEHHS pPAaclo3HaBaTh
MaTeMaTH4eCKUe OOBEKTHl B PEATbHBIX )KHU3HEHHBIX CUTYAlUSIX, IPUMEHSITH OCBOCHHBIE YMEHHS
JUIS pEIeHUs MPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIPETUPOBATH MOITYUYECHHBIE PE3yIbTaThl U
OLIEHUBATh UX HA COOTBETCTBHE MPAKTUYECKON CUTYyaIUH.

OcCHOBHBIE TUHUU COJIEP’KaHMsI Kypca MaTeMaTUKU B 5—6-X Kinaccax — apudmMeTndeckas 1 reoMeTpudeckas,
KOTOpBIE DPAa3BUBAIOTCS MapajuIelbHO, KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAaKO He
HE3aBUCUMO OJIHa OT JAPYrod, a B TECHOM KOHTaKTe€ M B3aMMOJAEHCTBMM. Takke B Kypce MaTeMaTHKH
MIPOUCXOIUT 3HAKOMCTBO € AJIEMEHTAaMH alreOpbl U ONUCATEIbHON CTATUCTUKH.

N3yuenune apupmeTHyecKkoro marepuaga HAuMHAETCs C CHUCTeMaTHU3alud W pa3sBUTHS 3HAHUH O
HaTypalbHBIX YHCJIAX, TOJYYEHHBIX Ha YpPOBHE HauyaJbHOro oOmero oo6pasoBanus. Ilpu sToMm
COBEpPILIEHCTBOBAHNE BBIUMCIUTEILHOW TEXHUKHM W (OPMHUPOBAHUE HOBBIX TEOPETUUYECKUX 3HAHUM
COYETAeTCsl C Pa3BUTHEM BBIYMCIMTEIBHON KYJIbTYPHI, B YACTHOCTH C OOydeHHMEM MpOCTEHIIUM IMpUueMam
NPUKUJIKA M OLIEHKU pe3yJbTaTOB BBIYMCICHMN. M3yueHHe HaTypalbHBIX YHCENl MpPOAOJDKaeTcs B 6-M
KJIacce 3HaKOMCTBOM C HadaJIbHBIMU MOHSATUSMH TEOPUH JICTTUMOCTH.



Hauano u3ydeHus: 0ObIKHOBEHHBIX U JECATHUYHBIX ApoOeil OTHECEHO K 5-My kiaccy. DTO MepBbIi ATam B
0CBOEHHH Jpo0eii, Kor1a MPOUCXOIUT 3HAKOMCTBO C OCHOBHBIMU HJICSIMH, IOHATUSIMHU TeMBL. [1pu 3ToM
paccMOTpeHHe OOBIKHOBEHHBIX APOOEH B MOJHOM 00beMe MPEIIECTBYET M3YYEHHUIO AECATHYHBIX ApoOeii,
9TO IeTIeCO00pa3HO C TOUYKU 3PEHUsS JIOTHKHU W3JI0XKEHUS YHCIOBOW JTMHHUH, KOTJA MpaBuiIa JIEHCTBUN C
JECATUYHBIMH IPOOSIMU MOKHO 0O0CHOBATh YK€ M3BECTHBIMU AJITOPUTMAMH BBITIOJHEHUS JACUCTBUI C
OOBIKHOBEHHBIMH JIpOOSIMH. 3HAKOMCTBO C JIECATUYHBIMH JPOOSIMH PACHIMPUT BO3MOXKHOCTH  JUIS
MOHUMaHUS 00yJaArOIIUMUCS TPUKIIATHOTO TPUMEHEHHS HOBOW 3aITUCH MIPH W3YUSHHUH JIPYTUX MPEIMETOB U
IpH TPAKTUIECKOM HCToib30BaHuu. K 6-My Kitaccy oTHeceH BTOPOI dTam B u3ydeHun ApoOeit, rie
MIPOMCXOIUT COBEPIIEHCTBOBAHNE HABBHIKOB CPAaBHEHHs M NMPeoOpa3oBaHHs JpoOel, 0CBOCHWE HOBBIX
BBIUMCIIUTEIBHBIX alTOPUTMOB, OTTaYMBAHUE TEXHUKU BBIUYMCIICHUH, B TOM YHCJE 3HAYEHUI BBIPAKCHUH,
CoJiepKaIuX U OOBIKHOBEHHBIE, U JACCATHYHBIC IPOOH, YCTAHOBJICHUE CBSA3CH MEXKIy HUMHU, PACCMOTPEHHE
MIPUEMOB peIIeHHs 3a/1a9 Ha [poou. B Hayane 6-To Kiiacca MpouCcXOIUT 3HAKOMCTBO C IMOHSATHEM IPOIIEHTA.
OCOOEHHOCTBIO N3YUEHHS TTOJIOKUTENBHBIX U OTPHIIATENILHBIX YUCET SBISIETCS TO, YTO OHU TaK)KE MOTYT
paccMaTpuBaThHCS B HECKOJIBKO 3TamnoB. B 6-M kiacce B Havyaine u3ydeHus TeMbl «llojoxurensHble 1
OTpHIIATENIbHBIC YMCIa» BBIAENsAeTCS 1o TeMa «Llenbie uncna», B paMkax KOTOPOW 3HAKOMCTBO C
OTPHIIATEIIEHBIMU YMCIIaMU M JCUCTBUSMH C TIOJIOKUTEIBHBIMUA M OTPHIIATEIbHBIMUA YHCIAMUA TIPOUCXOINUT
Ha OCHOBE COJICP)KATEIFHOTO MOIX0/1a. DTO TIO3BOJISIET Ha JIOCTYITHOM YPOBHE MO3HAKOMHUTH 00YUaIOIIHXCSI
MPAKTUYECKH CO BCEMH OCHOBHBIMH MOHSATHSIMH TEMBI, B TOM YHCJIE W C MpaBWIAMH 3HAKOB MPH
BBITIOJTHEHUH apU(PMETHIECKUX JIeHCTBUNA. M3ydeHne palmoHaNbHBIX YMCell Ha 9TOM HE 3aKOHYHUTCS, a
OyJIeT POI0JDKEHO B Kypce anredpsl /7-To Kiacca.

[Ipr oOydeHWHM pEUICHHI0 TEKCTOBBIX 3a/a4 B 5—6-X Kiaccax HCIONB3YIOTCS apuPMETHYECKHE TPUEMBI
pemenus. [Ipy oTpaOGOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—6-X Kilaccax paccMaTpHBAIOTCS TEKCTOBBIE
3aJauyu  CIEAYIOIIMX BHJIOB: 3aJa4d Ha JIBWKCHHWE, HAa YacTH, Ha TIOKYIKA, Ha paboTy H
MIPOU3BOIUTEIIHOCTh, HAa TIPOIICHTHI, HA OTHOIICHUS 1 Tponopimu. OOyJaromuecs: 3HaKOMSTCS C TIPHEMaMu
pemeHus 3a1ad nepedopoM BO3MOKHBIX BapHAHTOB, y4aTcsl paboTarh ¢ WHGOpManuei, mpeacTaBICHHOW B
dhopme TabIUIl WK TUarpamm.

B mporpamme yueOHOTO Kypca «MaremaTtuka» NpPEAYyCMOTPEHO (OPMUPOBAHHE TMPOTEICBTHICCKUX
anreOpandeckux MpeACTaBlIeHU. bBykBa Kak CHMBOJI HEKOTOPOTO 4YHCIa B 3aBUCHMOCTH  OT
MaTEeMaTUYEeCKOTO KOHTEKCTa BBOJAMUTCS TIOCTEIIEHHO. byKBEHHAs! CHMBOJIMKA ITUPOKO UCTIOIB3YETCS MPEKIC
BCEro /Ui 3amucu OOMIMX YTBEPXICHUH W TPEMIOKEHUH, (GOpMya, B YaCTHOCTU JUIS BBIYMCIICHUS
TCOMETPUYCCKUX BEIIMYHMH, B KAUECTBE «3aMECTUTEIIS» YHCIIA.

B nporpammMe yueOHOrO Kypca «MaremaTHka» TMpeACTaBICHA HarJsHAs T'€OMETPHsl, HAIllpaBIICHHAs Ha
pa3BUTHE OOPA3HOTO MBIIUICHHS, MPOCTPAHCTBEHHOTO BOOOPaXKEHUS, W300pa3UTENbHBIX YMEHHI. ITO
BaXHBIH 3Tal B M3YyYCHUU TEOMETPHUHU, KOTOPBIA OCYIIECTBIISICTCS HA HATJISIHO-TIPAKTHYECKOM YPOBHE,
ONMpPAETCs Ha HArJsIHO-00pa3HOe MBIIUICHUE O0YyYaromuxcs. boblnas posib OTBOAMTCS MPAKTHYECKON
JEeSITENIHOCTH, OIBITY, IKCIEPUMEHTY, MoJenupoBanuio. O0ydaromuecs 3HaKOMATCS ¢ T€OMETPUYECKUMHU
durypamu Ha IJIOCKOCTH U B IIPOCTPAHCTBE, C UX MPOCTCHIIMMHU KOHPUTYPAIMSIMH, YIaTCs U300pakaTh UX
Ha HEJIMHOBAHHOM M KieTuaToi Oymare, paccMaTpHMBalOT UX MpocTeiiiue cBoiicTBa. B nporecce n3ydeHus
HarJIsIHOM reoMeTpuu 3HaHMsI, OJyYeHHbIe 00yJalOIMMUCS Ha YPOBHE HaYaJlbHOTO 0011ero 0opa3oBaHus,
CUCTEMATU3UPYIOTCS U PACHIUPSIOTCA.

CornacHo y4eOHOMY IUTaHY B 5—6-X KJlaccaX HW3y4aeTcsi MHTETPUPOBAHHBIA mpeamer «MaTemaTHKay,
KOTOPBIM BKIIOYAaeT apudMETHYECKUl MaTephall U HarJIAJHYI0 T€OMETPHUIO, a TaKXKe MPOMEACBTUYECKUE
CBEICHUS U3 alreOphl, AIIEMEHTHI JIOTUKU U Hayalla OMHUCaTeTbHONU CTATUCTUKU.

Ha nsyuenue yuebnoro kypca «Matemaruka» orBoautcs 340 gacoB: B 5-M kiacce — 170 yacoB (5 yacoB B
Hejen), B 6-M kimacce — 170 wacoB (5 yacoB B HEEIIO).

Jlnist peanu3anyu MporpaMMbl UCTIONIB3YIOTCS YU€OHHMKH, JOMYIIEHHBIE K MCIOJIb30BAHUIO MPH peau3aliuu
MMEIOIINX FOCYJapCTBEHHYIO aKKPEIUTALNI0 00pa30BaTEIbHBIX IPOrPaMM HaYalIbHOTO OOIIEro, OCHOBHOTO



oOmiero, cpenHero oOmero oOpa3oBaHHUs OpraHU3alMsIMU, OCYIIECTBIIONIMMH  00pa30BaTENbHYIO
JeATeNbHOCTb, puka3oM Munmnpocsemenus ot 21.09.2022 Ne 858:
e Maremaruka (B 2 yactsx), 5 kinacc/ Bunenkun H. 5., Koxos B.U., Yecnokos A.C., Anekcanaposa
JI.A., IBapudypn C.U., AximonepHoe obmectBo «M3natenbctBo "Ilpocsenienne'»;
e Maremaruka (B 2 yactsx), 6 kinacc/ Bunenkun H.S1., XXoxos B.U., UecHokoB A.C., AnekcanapoBa
JI.A., IBapuoypn C.U., AknmmonepHoe obmiectBo «M3matenbctBo "[Ipocsemenne'y;
DJNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, JOMYIIEHHBIE K MCIOJIB30BAHUIO MPH peaM3alui MMEIOIINX
rOCyJapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX MPOrpaMM HAYaIBHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpenHero obriero oopazoBanus npukazom Murnpocsemenus ot 02.08.2022 Ne 653:
e Maremaruka, 5 kiacc, DI'AOY IO «Akagemuss Munnpocemenus: Poccuny;
e Maremaruka, 6 xiracc, DI'AOY JITIO «Akagemust Muntipocenienus Poccuny;
e DIEKTpOHHBIN 00pa3zoBaTeNbHBIN pecypc «Jlomamaue 3aganus. OCHOBHOE oOIiee 0Opa3oBaHHE.
Maremarukay, 56 xiace, AO «M3marensctBo "[IpocBemnicHney;
o Tpenaxep «Ob6mako 3HaHu». Maremaruka. 5 kimacc, OO0 «Dusukon Jlady;
o Tpenaxep «O06mako 3HaHMIT». Marematuka. 6 kiace, OO0 «Dusukon JIaby»;
o Kypc BHIICOypOKOB 10 MaTeMaTHKe 6 Kiiacc;
Conepxkanue y4eOHOro npeamera
5-i KJace
HarypajabHble 4yucjia U HYJIb
HatypanbHoe uncno. Psag HatypanbHbix uncen. Yucno 0. M3o0paxkeHne HaTypalbHBIX YMCENT TOYKaMU Ha
KOOPJIMHATHOM (YUCIIOBOI) MPSIMOM.
[To3unmonnast cuctema cuucienus. PuMmckas Hymepanus Kak IpuMep HEMO3UIIMOHHON CUCTEMbI CUUCIICHHUSI.
JlecsiTuuHas cucTeMa CYMCIICHUS.
CpaBHeHHE HaTypalbHBIX YHCEJ, CpPaBHEHHE HATypaJbHBIX uucesn ¢ HylaeM. CnocoObl CpaBHEHUS.
OxpyriieHne HaTypaJbHbIX YHUCEN.
CrnoxxeHue HaTypaJIbHBIX YHCEJN, CBOMCTBO HYJIA MPU CIOKCHUH. BhluMTaHue Kak JeicTBHE, 0OpaTHOE
CIIOKEHHIO. YMHOXEHHE HATypalbHBIX YKCEN, CBOWCTBA HYJS W €IUHHIIBI TP YMHOKeHUU. JleneHune Kak
neiictBue, obpaTHoe yMHOXeHHIO. KOMIIOHEHTHI NeHCTBUHM, CBs3b MexIy HuMU. lIpoBepka pesynbraTta
apudmernueckoro nedcTBus. IlepemecTutrensHOE M cOYeTaTeNbHOE CBOMCTBA (3aKOHBI) CIIOKEHUS U
YMHOKEHUS, PaclpeieIuTeIbHOE CBOMCTBO (3aKOH) YMHOKEHHS.
Hcnonb3oBanue OykB [uisi 0003HAYEHUS HEM3BECTHOIO KOMIIOHEHTA U 3alMCH CBOMCTB apu(MeTHUYecKHUX
NEUCTBUI.
JlenuTenu W KpaTHbIE 4MCia, pas3liokeHue Ha MHOxuUTenu. [Ipocteie u cocraBHblie umcna. [Ipu3Haku
nenuMoctH Ha 2, 5, 10, 3, 9. JleneHue ¢ oCTaTKOM.
CreneHb ¢ HaTypaJIbHBIM MOKa3aTeNIeM. 3allKCh YKCIIA B BUJIE CYMMBI Pa3psAHbIX CIaracMbIX.
UucnoBoe BbIpakeHHE. BbruncieHne 3HaYEHUI YMCIOBBIX BBIPAKEHHMN, MOPSAOK BBITIOTHEHUS JIEHCTBUIA.
Hcnonb3oBaHue Npy BHIYUCICHUSAX IEPEMECTUTEILHOTO M COYETATENILHOTO CBOMCTB (3aKOHOB) CIIOKEHUS U
YMHOKEHUS, paclpeleIUTeTbHOTO CBOMCTBA YMHOXKEHHUSI.
JApoou
[IpencraBienne o apobH Kak crmocoOe 3amucH 4acTu BenuuuHbl. OObIKHOBEHHBIE ApoOu. [IpaBuibHbIE U
HenmpaBWiIbHbIe ApoOu. CMemnaHHas IpoOb, MpeACTaBIeHHWE CMEIIAHHOW ApoOUW B BHJIE HENPaBUIHHOU
IpoOu W BbIAETICHHE IEJION YacTH 4YMcia U3 HempaBWIbHOU apobu. M3o0paxeHue apobel Toukamu Ha
qucnoBoi mpsmoii. OcHoBHOe cBoicTBO ApoOu. Cokpamienue napooeii. [lpuBeneHue apoOu K HOBOMY
3HameHareno. CpaBHeHHE po0eii.
CrnosxeHue U BEIYUTaHUE JpoOeil. YMHOKEHUE U JieieHue qpooeii, B3auMHO oOpaTHbIe poou. HaxoxaeHue
YaCTH 1I€JI0T0 U IIeJIOTO MO €ro YacTH.
Hecsatuunas 3anuch apobOeit. IlpencraBinenue necaTU4HOM poOu B BHIE OOBIKHOBEHHOH. M300paskeHue
JECSITUYHBIX Ipo0Oei TOUKaMU Ha YMCIOBO mpsimoii. CpaBHEHHE AECATUYHBIX IPOOEH.



Apudpmernueckue IeMCTBUS C NECATUYHBIMU IpoOsMu. OKpyriieHue IeCATUIHBIX APOOCH.

Pemenne TekcToBbIX 32124

Pemenne TekcTOBBIX 3amau apupMeTHUecKUM crocobom. Pemenue normyeckux 3amay. Pemenue 3amau
nepebopoM BCeX BOZMOKHBIX BAPHAHTOB. VICIIOIb30BaHUE MIPH PEILICHUH 33/1a4 TaOJIUI] U CXEM.

Pemenune 3anau, copepkalux 3aBHCHUMOCTH, CBS3BIBAIOIHME BEIMYUHBI: CKOPOCTb, BpEMs, pacCTOSHUE,
LIEHa, KOJIMYECTBO, CTOMMOCTb. EJMHMIIBI M3MEpEeHHs: Macchl, 00beMa, LEHbl, PACCTOSIHUS, BpPEMEHH,
ckopocTH. CBsA3b MEXAY EAMHUIIAMHU U3MEPEHUS KayKJOM BETMUMHBI.

Pemienne oCHOBHBIX 3aJ1a4 Ha Apo0u.

[IpencraBieHue JaHHBIX B BUJIE TAOIMIL, CTOJIOUATHIX TUArPAMM.

Harasanasi reomerpust

Harnsaneie mpencraBineHust o ¢urypax Ha IJIOCKOCTH: TOYKa, TpsiMasi, OTPE3OK, Jyd, YroJi, JIOMaHasl,
MHOT'OYTOJIbHHUK, OKPY’KHOCTb, KpYT. YT0JI. [IpsAMOM, OCTpBIii, TYIIOW U pa3BEPHYTHIN YIJIBL.

JlnvHa oTpe3ka, METpUYECKUE €IUHUIBI JUIMHBL. [JIMHA JOMaHOM, IEpUMETP MHOTOYIOJIbHUKA. M3mepeHue
U IOCTPOEHHUE YIJIOB C IOMOIIIbIO TPAHCIIOPTHPA.

Harnanuele npeacraBieHuss o ¢urypax Ha IUIOCKOCTH: MHOTOYIOJIBHUK, MPSIMOYTOJbHHUK, KBaJpart,
TPEYrOJIbHUK, O PaBEHCTBE QUryp.

N3o6paxkenue ¢uryp, B ToM uncie Ha kieryatoi 6ymare. [loctpoenne koHpurypanuii u3 yacteil mpsiMon,
OKPY)KHOCTM Ha HEJIMHOBAaHHON M KieTdyaTto Oymare. lcmosib3oBaHHME CBOICTB CTOpPOH M YIJIOB
MPSIMOYTOJIbHHUKA, KBaJpaTa.

[Tnomaas npsMOYrojabHIUKa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM 4Hciie GUryp,
n300paxeHHBIX Ha KileT4aToil Oymare. EqMHUIIBI U3MEpeHUs MO IH.

Harnsanele mpencraBieHHs O NPOCTPAHCTBEHHBIX (Urypax: NpSAMOYTOJbHBIM Iapajuienenunesn, Kyo,
MHOTrOrpaHHuKU. M300pakeHue NpocTeHIIMX MHOrOrpaHHMKOB. Pa3BepTku kyOa M napajuienenunesa.
Co3nanne Mozeneil MHOTOrpaHHUKOB (M3 OyMaru, NpoBOJIOKH, JIACTUIMHA U JPYTUX MaTepHajoB).

O0beM MPSAMOYTOIBLHOTO Napaienenuneaa, kyoa. Enuanisr uamepenus oobema.

6-i kJIacce

HartypaabHble yncia

Apugpmernueckue AeHCTBUS ¢ MHOTO3HAUYHBIMU HaTypaJbHBIMU YHcCIaMH. UHCIOBbIE BBIPaKEHUS, MOPSI0K
NEeUCTBUHM, MHCIOJAB30BaHME CKOOOK. lcmosib30BaHME IpU  BBIYMCIIEHUSX IE€PEMECTUTENBHOTO U
COUYETATECIIBHOTO CBOMCTB CIIOKEHUS M YMHOXCHMS, pPaclIpEeAeIUTEIbHOTO CBOWCTBA YMHOYKEHUS.
OxpyriieHne HaTypaJIbHBIX YACEN.

Jlenutenu ¥ KpaTHbIEe 4yKciia, HAMOOJIBIIUM OOl nenuTenbs U HauMeHbluee obuee KpatHoe. [lenmuMocTb
CYMMBI U IPOU3BEEHUS. J[eJIEHNE C OCTATKOM.

Apoou

OObIkHOBEHHAas! poOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue apodeil. CpaBHEHHE M yHOPAAOYUBAHUE
npoOeii. Pemenue 3amauy Ha HaXO0XJIEHUE YaCTH OT LIEJOr0 M LEJIO0ro mo ero yactu. /IpoOHoe uucio Kak
pesyinbTar neneHus. IIpenctaBieHue necsITUYHOM IpoOM B BUJE OOBIKHOBEHHOM IpoOM U BO3MOKHOCTh
IpeJCcTaBIeHUs OOBIKHOBEHHOH NpoOu B Bue AecATHMYHOU. [lecaTnuHble ApoOM W MeTpUyecKas cucrema
Mep. ApupmeTnyeckre JeMCTBUS U YUCIOBbBIE BHIPAXKEHUS ¢ 0OBIKHOBEHHBIMH U JAECATUYHBIMU APOOSIMH.
OtHomienue. JleneHue B JaHHOM OTHOIIeHMM. Macmrad, nponopuus. IlpuMeHenue nponopuuii mnpu
pEILIEeHNN 3aau.

IlonsTe mpoueHTa. BpluncieHne mpoleHTa OT BEIWYMHBI M BEIWYMHBI 110 €€ IMPOLEHTY. BripaxeHue
MIPOLIEHTOB JECATHUYHBIMU JApoOsimu. PerieHue 3amau Ha MpOIEHTHL. BbIpakeHHe OTHOIICHHS BEIWYMH B
IIPOLIEHTAX.

ITost0xkuTEIbHBIC U OTPHLIATEIbHBIC YHCJIA

[TonoxwurenpHble U OTpULATENbHbIE yncha. Llenbie yncna. Moayns 4ucia, reoMeTpuyecKass HHTEPIPETALIHS
Moyt uucna. M3o0paxeHue yucen Ha KOOPAMHATHOM mpsiMoil. YmcioBele mpomexyTku. CpaBHeHHE
yucen. Apudmernueckue 1eHCTBHS ¢ MOJOKHUTEIBHBIMHI U OTPULIATEIbHBIMH YHCIaAMH.



[IpsiMoyronpHast cucTeMa KOOpAMHAT Ha IUIOCKOCTH. KoopaumHaThl TOYKM Ha IJIOCKOCTH, abcuucca
opaunarta. [loctpoenue Touek u Guryp Ha KOOPIUHATHON MIIOCKOCTH.

BykBeHHbIe BbIpaKeHUs!

[Tpumenenne OykB AJIs 3aIIMCH MAaTEeMAaTUUYECKUX BBIpKEHUN U npennoxennid. CBoHCTBa apruMeTHIECKUX
JNEUCTBUNM. DyKBEHHBIE BBIPDAKEHMS M YHCIOBBIE IOJCTAHOBKH. DYKBEHHBIE pPABEHCTBA, HAXOXKJICHHE
HEM3BECTHOTO KOMIIOHEHTa. DopMynbl, (GOpMYNIBl NEpUMETpa M IJIOHIAIU NPSMOYroJbHUKA, KBaJApara,
oOBeMa mapasuresenuieaa u Kyoa.

Pemenne TekcToBbIX 32124

Pemenne TekcTOBBIX 3amau apupMeTHUECKHMM crocobom. Pemenwe sormdeckux 3amad. Pemenue 3amau
nepebopoM BCeX BO3MOYKHBIX BAPUAHTOB.

Pemenue 3anau, copepkalux 3aBHCHUMOCTH, CBS3BIBAIOIME BEIMYMHBI: CKOPOCTb, BPEMS, PpAacCCTOSHUE,
1I€Ha, KOJIMYECTBO, CTOMMOCTh, IPOU3BOAUTEIBLHOCTD, BpeMs, 00beM paboThl. EquHUIBI H3MepeHus: Macchl,
CTOMMOCTH, PACCTOSIHUS, BpEMEHU, CKOPOCTU. CBSA3b MEXAY EIMHUIIAMHU U3MEPEHUS KaXA0H BEIHMUNHBI.
Pemenue 3agay, CBA3aHHBIX C OTHOLIEHUEM, MPONOPIHOHATBHOCTHIO BEJIMYHH, MPOLIEHTAMU; pEIleHHe
OCHOBHBIX 3aj]au Ha JpoOU U MPOIEHTHI.

OneHka U NpUKKIKA, OKpyTJieHue pe3ynbrara. CocTaBieHne OYKBEHHBIX BHIPAKEHUHN IO YCIOBUIO 334a4H.
[IpencraBienue JaHHBIX C TOMOIIBIO TAOMUI U [uarpamm. CtoaduaThie JUarpaMmbl: YTEHHE U TIOCTPOEHUE.
UreHne KpyroBbIX AUarpaMM.

Harasignast reomerpust

Harnsanueie npexacraBieHuss o Qurypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, YroJji, JioMaHas,
MHOTOYT'OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3aumHOe pacnonoxxeHue IByX HNpPSAMBIX HA IIOCKOCTH, NapajuleibHbIE NIPsSMbIE, IEPHIEHANKYIISPHbBIE
npsimele. M3mMepeHne pacCTOSHUN: MEXAy ABYMsl TOYKaMH, OT TOYKH IO HpPSAMOM, JJIMHA MaplpyTra Ha
KBaJIpaTHOM CETKE.

W3Mmepenne M NOCTPOCHHE YIVIOB C IMOMOIUBIO TPAaHCHOPTHPA. BHIBI TpEyroJbHUKOB: OCTPOYIOJIBHBIM,
MPSIMOYTOJIBHBIM, TYIMOYrOJbHBIM, pPaBHOOCAPECHHBIM, PABHOCTOPOHHUU. UYETBIPEXYrOJbHHUK, MPUMEPHI
YETBIPEXYrOJIbHUKOB. [IpAMOYroJpHUK, KBajpaT: HCIOJIB30BAHHE CBOWCTB CTOPOH, YIJIOB, IUArOHaJCH.
N306paxeHue reoMeTpuyeckux (puryp Ha HEIMHOBAHHOW Oymare c MCIOJIb30BaHUEM LIMPKYJIS, JTMHEHKH,
yroJibHUKa, TpaHcnopTupa. [locTtpoenus Ha kierdaroil Oymare.

Ilepumerp mHoroyronbHuka. [Tonstue miuomany GUrypsl, eIMHULBI H3MepeHus iomanu. [IpudamwkenHoe
U3MepeHue Iomaau ¢uryp, B TOM uucie Ha KBaapaTHO cerke. IlpuOimkeHHOe HM3MepeHHE AJIMHbI
OKPY’KHOCTH, IUIOIIAAH Kpyra.

CuMMeTpus: LIeHTpaJlbHasl, OCEBas U 3€pKaJIbHAsl CUMMETPUHU.

[TocTpoenune cuMMETpUUHBIX QUTYD.

Harnsanele npezactaBieHuss 0 MPOCTPAHCTBEHHBIX (QUrypax: Mapajuleienumnesn, Kyo, mpu3Ma, MUpaMujia,
KOHYC, LMIMHJIp, wap U cdepa. M3o0paxenue mnpoctpaHcTBeHHbIX ¢uryp. Ilpumepsl paszBepTok
MHOTOI'PaHHHUKOB, LMIMHApa U KoHyca. Co3gaHue Mojenedl NpOCTpaHCTBEHHBIX ¢uryp (u3 Oymaru,
MIPOBOJIOKH, TUTACTHIIMHA U APYTUX MATEPHAIIOB).

[TonsiTue o0bema, eTuHUILIBI n3MepeHus 0obemMa. O0beM NPSIMOYTOJIBHOTO Mapaulesenumesaa, Kyoa.
IInanmpyemsble pe3yJIbTaThl 0CBOCHHS MPOrPaMMBbl

JInyHOCTHBIE pe3yJIbTAThI

JIn4HOCTHBIE pe3yIbTaThl OCBOEHHS ITPOrpaMMbl yueOHOTo Kypca «MareMaTHKay XapaKTepU3yloTCs:

1) maTpnoTHYecKOe BOCIIUTAHHE:

IIPOSIBIIEGHUEM HMHTEPECA K MPOIIIOMY U HACTOSIIEMY POCCUHCKON MaTEMaTUKH, LEHHOCTHBIM OTHOIIEHUEM
K JOCTH)KEHUSIM POCCUICKHX MATEMaTUKOB U POCCUMCKOM MAaTeMaTH4EeCKOW IIKOJIbI, K HCIOJb30BaHUIO
9THUX JOCTI)KEHUH B IPYTrUX HayKax U MPUKIAJHBIX chepax;

2) rpakIaHCKoe U TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:



TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWMHA M pealli3allud €ro MpaB, MPEICTABICHUEM O
MaTEeMaTHYEeCKUX OCHOBaX ()YHKIIMOHWPOBAHHS PA3IUYHBIX CTPYKTYp, SIBJICHHIA, MPOIEIYpP TPAXKIAHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO STHYECKHUX MPOOIIEM, CBSI3AaHHBIX C
MPAKTUYECKUM TIPUMEHEHHEM JOCTM)KCHHM HAayKH, OCO3HAHHEM BaXKHOCTH  MOPAIbHO-ITHYECKUX
MIPUHIIUIIOB B JICATEIILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOW HAa aKTUBHOC y4acTHE B PEIICHUM MPAKTUYCCKHX 3a/1ad MaTEeMaTHYeCKON HAIpPaBJICHHOCTH,
OCO3HAHMEM BaXKHOCTH MAaTEMaTHYECKOro 0O0pa3oBaHWS Ha TMPOTSDKCHWM BCEH JKU3HU IS YCIENTHOU
podecCHOHANIEHON JIEATEIIbHOCTH W PAa3BUTHEM HEOOXOIUMBIX yMEHWH, OCO3HAHHBIM BEIOOPOM W
MMOCTPOCHUEM WHJWBHYyaJTbHOW TPaeKTOPHH OOpa30BaHUS M >KU3HCHHBIX IUIAHOB C YYE€TOM JIMYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOITMOHATLHOMY M 3CTETUYCCKOMY BOCHPHSITHIO MAaTEeMAaTHYECKUX OOBEKTOB, 3ajad,
PENICHUH, pacCyXICHHUA, YMCHHUIO BUACTh MATEMaTHICCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI 0 MO3HAHMS:

OpHEHTAICH B JEATCIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOIBI M OOIIECTBA, MOHMMAHHEM MaTEMaTHYEeCKOW HAyKH Kak
cdepbl YeIoBeUeCKOH ACSITeILHOCTH, 3TAlOB €€ Pa3BHTHS W 3HAYMMOCTH IS Pa3BUTHS IIMBHIIM3AIINH,
OBJIAJICHUEM S3BIKOM MAaTeMAaTHKH W MaTeMaTHYeCKOW KYyJIbTYpOW Kak CpPEJICTBOM TIO3HAHHS MHUPA,
OBJIAJICHUEM MPOCTEHUIITUMI HaBBIKAMHU UCCIICIOBATEILCKOH JACITeILHOCTH;

6) pusuueckoe BocnuTanue, GopMUpPOBaAHHE KYJIbTYPbI 310POBbS M SIMOIMOHAILHOI0 0JIATOMOJIYUHSI:
TOTOBHOCTBIO MPUMEHITh MaTeMaTH4eCcKHe 3HaHWsI B MHTEpPECcax CBOETO 3/0POBbs, BEACHUS 370POBOTO
o0pa3a xu3HU (30pOBOE MUTAHUE, COATAHCHPOBAHHBIN PEKUM 3aHATUN U OTHBIXA, pEryispHas hu3ndeckas
AKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBhIKAa pediieKkCHy, MpU3HAHUEM CBOETO IIpaBa Ha OIMMOKY M TaKOTo
e TpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHHE:

OpUEHTAllel Ha TMpUMEHEHHE MaTeMaTUYeCKUX 3HaHUM JUId pelleHHs 3a7ady B 0O0JIACTH COXPaHHOCTH
OKpY’Kalolllel cpeibl, IUIAHUPOBAHUS MOCTYIKOB M OLIEHKU X BO3MOKHBIX MOCIECTBUHN Ul OKpY>Karolei
Cpelibl, 0CO3HAHKEM TTI00aIBHOIO XapaKTepa dKOJOTUYECKUX MPOOIeM U MyTel UX peuieHus;

8) amanTanus K U3MEHAIOMMMCS YCJIOBHIM COIMAJIbLHOI U IPUPOTHOI cpebl:

TOTOBHOCTBIO K JICHCTBUSIM B YCIOBUSIX HEONPEAEICHHOCTH, MOBBIIICHUIO YPOBHS CBOE€H KOMIIETEHTHOCTH
yepe3 MPaKTUYECKYI0 JeATENbHOCTh, B TOM YHUCIIE YMEHHME YUUTHCA Y JAPYrHX JIOACH, mpuoOperarh B
COBMECTHOU JEATEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEO0OXOIMMOCThIO B (POPMHpPOBAHMHM HOBBIX 3HAHHI, B TOM uucie (GOPMYIHpPOBATH HICH, TOHATHS,
rUNoTe3bl 00 00BEKTaX U SIBJICHUSX, B TOM YHCJIE paHee HEM3BECTHBIX, 0CO3HABAThH JEPHUIIMTHI COOCTBEHHBIX
3HaHWUN U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallUIO, BOCIPUHHMATh CTPECCOBYIO CHUTYAIlMIO KaK BBHI3OB,
TpeOyIOIIMIT KOHTPMEpP, KOPPEKTUPOBATh MPHUHUMAEMbIE peHIeHHs U AeWCTBHs, (HOPMYTUpOBaTh U
OIICHUBATh PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

MertanpeaMeTHble pe3yJbTAThI

Ilo3HaBaTebHBIE YHHBePcAIbHbIE YueOHbI€ el CTBUS

ba3zoBble 1oruveckue JeicTBus:

e BBIIBISITH U XapaKTePU30BaTh CYIIECTBEHHBIE MPHU3HAKM MATEMATUYECKUX OOBEKTOB, MOHSTHIA,
OTHONIICHU MKy TMOHATUAMH, (QOPMYIHPOBATh OIpPENETICHHUs] TOHATHH, yCTaHABIMBATh
CYIIECTBEHHBI MPU3HAK KJIACCU(UKALUU, OCHOBAHUS ISl 00OOIIEHUS W CPAaBHEHUS, KPUTEPUU
MIPOBOJMMOTO aHAJIH3A;

e BOCTHpUHUMATh, (opMynupoBaTh U NPeoOpPa30OBBIBATh CYKICHHS: YTBEPIUTEIbHBIE U
OTpHUIaTeNbHbIE, €MHIUYHbIEC, YACTHBIE U OOIIHE, YCIOBHBIE,



e BbIABJIATH MATEMATUYCCKHUEC 3aKOHOMCPHOCTH, B3AUMOCBA3U U IIPOTHBOPCUUA B (I)aKTaX, JaHHBbIX,
HaGJIIO[[eHI/ISIX U YTBCPXKACHUAX, IpPCIyIaratb KPUTCPHUU JIA BBISABJICHUSA 3aKOHOM€pHOCTeI>'I u
IIPOTUBOPEUNI;

e JiCJIaTb BbIBOABI C HCIIOJIb3OBAHHUECM 3dKOHOB JIOTUKH, JCAYKTHBHBIX W HWHAYKTHBHBIX
YMO3aKJIOUECHUH, YMO3AKIIOUEHHI 110 aHAJIOTUU;

e pa3buparh JOKa3aTeIbCTBA MATEMATHUECKUX YTBEPXKICHUH (TMpsSMBIE W OT MPOTHBHOTO),
MMPOBOAWUTE CAMOCTOATCIIBHO HCCJIOKHBIC NOKAa3aTC/IIbCTBA MAaTCMATUYCCKUX q)aKTOB, BBICTpAanBaTb
apryMeHTaluI0, [PUBOJUTh MPUMEPbl M KOHTPOPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

e BBIOMpaTh CrOCcOO pemeHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapHAHTOB pEIICHUS,
BBIOMpATH HarboJIee TOIXOISIINAN ¢ YIeTOM CaMOCTOSITEIIEHO BBIJICIICHHBIX KPUTCPHUEB).

Ba3oBble nuccienoBare/bCcKkue 1eiCTBUSA:

e HCIOJb30BaTh BOIPOCHI KaK MCCIIEOBATEIbCKUNA HWHCTPYMEHT IMO3HaHUS, (POPMYIHpPOBaATh
BOIPOCHI, (GPUKCUPYIOLINE MPOTUBOPEUNE, TPOOIEMY, CAMOCTOSATEIBHO YCTAHABINBATH HCKOMOE U
naHHOe, (GOPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIINIO, MHEHUE;

e TPOBOJUTH MO CAMOCTOSITEIbBHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIM 3KCIIEPUMEHT, HEOONbIIOEe
UCCIIEIOBAaHUE IO YCTAaHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTU4YecKOoro OObBEKTa, 3aBHCHUMOCTEH
00BEKTOB MEX Ty CO00ii;

e caMoOCTOSTeNbHO (OPMYIUpOBaTh OOOOIIEHHS] U BBIBOJABI IO pe3ylbTaTaM IMPOBEACHHOTO
HaOJI0/ICHUS], UCCIIeI0BAaHNUs, OLIEHUBATh JTOCTOBEPHOCTh IOJYUYEHHBIX PE3ylbTaTOB, BHIBOJOB U
00001IeHNI];

e IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOIECCA, a TAKXKE BBIIBUIATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

e BBIABIATH HEAOCTATOUYHOCTh U M30BITOYHOCTh HH(OPMALINH, JaHHBIX, HEOOXOAUMBIX /IS PEIICHUs
3aJauy;

e BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

e BbIOMpaTh popMy IpescTaBiIeHNUs HHPOPMALUY U UIUTIOCTPUPOBATH PEIIaeMble 331a4l CXEeMaMH,
JMarpaMMaMu, HHOU rpagUuKoi U UX KOMOUHAIMSIMU;

e OLEHMBATH HAAEKHOCTh HHGOPMALMU IO KPUTEPUAM, MPEUIOKEHHBIM yUYUTEIEM MU
c(OpMYJINPOBAHHBIM CaMOCTOSATENIBHO.

KoMMmyHHKaTHUBHBIC yHUBEPCAJIbHbIEC YUeOHbIE JeHCTBHS:

e BOCHPUHUMATH U (HOPMYIUPOBATH CYXACHUS B COOTBETCTBUU C YCIOBHUSAMU U LENISMU OOIIEHUS,
SICHO, TOYHO, TPAMOTHO BbIPa)KaTh CBOIO TOUKY 3PEHMS B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTh
MOSICHEHUS 110 XOJly pellIeHus 3a7a4l, KOMMEHTUPOBATh MOJIy4YeHHbIH pe3ybTar;

e B X0J€ 00CY)XJEHH 331aBaTh BOIIPOCHI 110 CYIIECTBY OOCYXAaeMOU TeMbl, IPOOIEeMBI, peraeMon
3aJlauM, BBICKA3bIBaTh HMJIEU, HAILICJICHHBIE HA NOMCK PELICHMS, CONOCTAaBIISATh CBOU CY)KIEHUS C
CYXKJICHUSIMH JAPYIMX YYaCTHMKOB JHajiora, OOHapy)KHMBaTh pa3ziIMyuue€ U CXOJACTBO MO3MIMH, B
KOPpEeKTHOH opme (HhopMyIHpoBaTh pa3HOITACHsl, CBOU BO3PAKEHHUS;

e TMPEACTABIATH PE3yAbTaThl PEIICHUS 3aJauyd, OKCIEPUMEHTA, HCCIECJOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpATh (hopMaT BBICTYIUICHUS C YYETOM 3ajay MPEe3eHTAlul U 0COOEHHOCTEH
ayJIUTOpUH;

e TIOHMMATh U HUCIHOJB30BATH MPEUMYIIECTBA KOMAHAHON U MHAWBUIYATLHOW PaOOTHI MPH PEIICHUN
y4eOHBIX MaTeMaTUYeCKUX 3a/1a4;

e TPUHMMATh II€JIb COBMECTHOM AEATENbHOCTH, IJIAHUPOBATH OPraHU3AIIMI0 COBMECTHON DPabOTHI,
pacrpenenaTs BUabl paboT, JOrOBapUBATHCS, 00CYKIAaTh MPOIECC U pe3yabTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHX JIIOJIEH;



e YY4acTBOBaTh B IPYyMIOBEIX (hopmax paboThl (0OCYKICHHS, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI
U JIp.), BBIIIOJIHATH CBOIO 9acTh pabOThl U KOOPAMHUPOBATH CBOM JCUCTBUS C APYTUMHU WICHAMU
KOMaH/bl, OILICHUBaTh KadeCTBO CBOET0 BKJIaJa B OOMMI MNPOAYKT IO KPUTEPHIM,
chOpMyITUPOBAHHBIM YIYACTHHKAMU B3aHMOJICHCTBHSI.

PeryisiTUBHbIE YHHBePCAJIbHbIE YUeOHbI€ el CTBUS
Camoopranu3anus:

e CAMOCTOSITEJIbHO COCTAaBJIATH IJIaH, AITOPUTM PELIEHUS 3ajaun (WA €ro YacTh), BBIOMpPATh CIOCO0
pelIeHusl C y4ETOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y9eTOM HOBOW WH(MOpPMAIIHH.

CaMOKOHTPOJIb, IMOIIUOHAIbHBI HHTEJJIEKT:

e BIQJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJSI TIpolecca U pe3ylbTaTa peHIeHUs
MaTeMaTUUEeCKOM 3a1a49H;

e TIPEIABUACTH TPYIHOCTH, KOTOPHIE MOTYT BOSHUKHYTH IPH PEIICHUU 33JIa4H, BHOCHTH KOPPEKTUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HANJACHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

e OIICHUBATH COOTBETCTBHE PE3yJbTaTa ACSATEIHHOCTH MOCTABICHHOM IIEJIM U YCIOBUSM, OOBSICHATH
MPUYMHBI  JOCTHIXKCHHS] WM HEJIOCTWIKCHHS IIeJIM, HaXOJWTh ONIMOKY, JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl

5-H KJacc

K xoHnIty oOyuenust B 5-M KJjacce 00y4daromuics MOTyduT CIeAYIONe MPEAMETHBIC PE3YIIbTATHI:

Yucsa v BbIYUCTICHUSA

[ToHumath U MpaBUIILHO YHIOTPEOISATH TEPMUHBI, CBA3aHHbIE C HATYPAIbHBIMU YHCIIaMU, OOBIKHOBEHHBIMU U
JECSITUYHBIMH JIPOOSMHU.

CpaBHUBaATh U YHNOPSAJOUMBATH HATypaJIbHbIE YKCIIA, CPABHUBATh B MPOCTEHIINX Ciy4asx OOBIKHOBEHHBIE
IpoOu, NeCATUIHBIEC TPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIOBOM) IPSAMOI C COOTBETCTBYIOIIUM €H YHCIIOM U M300pakaTh
HaTypaJIbHbIE YMClIa TOYKAMU Ha KOOPJIMHATHOM (YUCIIOBOIT) MPSMOM.

BoimonnsaTe apudmMerndyeckue NEMCTBHUS ¢ HaTypalbHBIMU YHCIaMH, C OOBIKHOBEHHBIMHU JIPOOSIMH B
MIPOCTEUIINX CITydasX.

BoInosiHATE NpoBEpKyY, NPUKHUIKY PE3yJIbTaTa BRIYUCICHUN.

OxpyriaTh HaTypaibHbIE YHCIIA.

Penrenne TeKCTOBBIX 32124

Pematp TekcToBbIE 3a1a4l apU(METHUECKUM CIIOCOOOM U C TOMOIIBIO OPraHU30BAHHOTO KOHEYHOTO
nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pematsp 3amaun, conepxaiire 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BPEMs, PACCTOSIHUE,
1[eHa, KOJINYECTBO, CTOUMOCTb.

Hcnonb30BaTh KpaTKue 3aMUCH, CXEMbl, TA0IHIIbI, 0003HAYSHHS TP PEIICHUH 3a/1a4.

[Tonb30BaThcsi OCHOBHBIMU €IMHUIIAMU M3MEPEHUS: II€HbI, MAaCChl, PACCTOSIHUS, BPEMEHH, CKOPOCTH,
BBIPAXKATh OJTHHU €IMHUIIBI BETUYHUHBI Uepe3 Apyrue.

W3Bnekarb, aHaMM3UpOBaTh, OIICHUBATh WH(GOPMAIUIO, TPECTABICHHYIO B TaOIuIle, Ha CTOIOYATOU
IrarpamMme, HHTEPIPETUPOBATh MPEACTaBIEHHBIE TaHHbIE, UCIOIb30BaTh JaHHBIC PU PEIICHUH 3a/1a4.
Harasianas reomerpus

[Tonp30BaThCsi FEOMETPUUECKUMHU MOHATUSAMU: TOYKA, MPSAMas, OTPE30K, JTyd, YTroJl, MHOTOYTOJbHHUK,

OKPY’KHOCTb, KPYT.
[TpuBOAUTE MpUMEPBI 0OBEKTOB OKPYKAIOLIETO MUPA, UMEIOIIHUX (POPMY H3YUYEHHBIX T€OMETPHUUECKUX

¢buryp.



Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIJIAaMHU: BEPIIMHA, CTOPOHA, C MHOTOYrOJbHHKAMHU: YTOJI,
BEpILIMHA, CTOPOHA, TUArOHaJb, C OKPY)KHOCTBIO: pajinyc, JUAMETP, LEHTD.

N300paxaTh M3y4eHHBIE T'€OMETPHUECKHE (UTyphl HAa HETMHOBAHHOM M KJIeTYaTOW Oymare C IOMOIIBIO
LUPKYJISL U JTMHEHKH.

HaxonuTh 1JIMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MTOMOIIBIO IMHEWKH, CTPOUTH OTPE3KU
3aJJaHHOM JUTMHBI, CTPOUTH OKPY)KHOCTH 33/IaHHOTO PaJIyca.

Vcnonp30BaTh CBOWCTBA CTOPOH M YIJIOB NMPSIMOYTOJBHHKA, KBaJgpaTa JUIS WX MOCTPOCHHS], BBIYMCICHUS
TUTOIIAIA U TIEPUMETPA.

Bbuucnare  mepuMerp HW IUIOMAAb  KBajApara, MpSIMOYrOJbHHKA, (HUTYp, COCTAaBICHHBIX W3
MPSIMOYTOJIBHUKOB, B TOM YHCIie PUTYp, N300paKEHHBIX Ha KJIETYaTOW Oymare.

[Tomp30BaThC OCHOBHBIMU METPUYECKUMHU €MHUIIAMH U3MEPEHHS JUTHHBI, TUIONIA 1; BBIPAXKATh OTHH
€IMHUIIBI BEIIMYUHBI Yepe3 IPyTHe.

Pacnio3naBate mapauienenumes, Ky0, HCIIONIb30BaTh TEPMUHOJIOTHIO: BEPIIMHA, peOpo, TpaHb, H3MEPEHHUS,
HAXOJIUTh U3MEPEHUS Mapajuieenumnena, Kyoa.

Beraucnare 00beM Kyba, mapaiuiesnienurena Mo 3aJaHHBIM H3MEPEHHSIM, I0JIb30BAThCS CIUHHUIIAMHU
n3MepeHus oobema.

Pemrate HecoXHBIE 33]a91 HA U3MEPEHUE TEOMETPHUECKUX BEIIMYHH B TIPAKTUICCKUX CUTYAIUX.

6-ii k1ace

K xoHIy 0OyueHHs B 6-M KJ1acce 00yJarONIUiiCs MOIYIHUT CIETYIOUINE TPEIMETHBIE PE3yIIbTaThI:

Yucaa v BBIYUCTICHUSA

3HaTh W TIOHMMAaTh TEPMHHBI, CBS3aHHBIC C PA3JIMYHBIMH BHJIAMH YHCENl W CcHoco0aMH WX 3aIluCH,
MePEX0UTH (€CITM 3TO BO3MOYKHO) OT OJTHOHM (hOPMBI 3aIMCH YHCIIa K JPYTOM.

CpaBHUBaTh U YHOPSAIOYMBATH LENble YKCIa, OOBIKHOBEHHBIE W JECSTHUYHBIE APOOH, CpaBHHUBATh 4YHCIA
OJIHOTO M Pa3HbIX 3HAKOB.

BoinonHsATh, coderass yCTHbIE M NMHCbMEHHbIE NMPHEMbI, apu(pMETHUYEeCKHE ACUCTBUSI C HATypalbHBIMH U
LEeNBIMA YHCIIaMH, OOBIKHOBEHHBIMU U JAECATUYHBIMU APOOSIMH, MOJIOKUTEIHHBIMU M OTPULIATEIbHBIMU
YHCIIaMU.

BoruncnsaTe 3Ha4eHHs] YHCIOBBIX BBHIPAKEHUH, BBINOJIHATH MPUKUJIKY U OLIEHKY pe3yibTaTa BBIUYMCICHUH,
BBITIOJIHATH TPE0OPA30BaHNUs YHCIOBBIX BHIPAKEHUI HAa OCHOBE CBOMCTB apu(METHUECKUX JICHCTBUH.
CoOTHOCUTH TOYKY Ha KOOPAMHATHOM MHPSIMOM C COOTBETCTBYIOUIUM €M YHMCIOM MU H300paxkaTh uucia
TOYKaMH Ha KOOPJIUHATHOMN MPAMOil, HAXOIUTh MOAYJb YUCIIA.

CoOTHOCUTH TOUKH B MPSMOYTOJILHOM CUCTEME KOOPJIMHAT C KOOPAWHATAMU 3TON TOUKH.

OKpyrJATh LeJble Yhciia U JECATHUHbIE IPOOH, HaXOAUTh MPUOTUKECHUS YUCEIL.

YuciaoBble 1 OyKBEeHHbIE BHIPAKEeHHS

[Tonumatsb u ynoTpeOisiTh TEPMUHBI, CBSI3aHHBIE C 3aMMCHhI0 CTETICHH YUCIIa, HAXOAUTh KBaApaT U KyO
YKCIIa, BEIYUCIATH 3HAUEHUS YHCIOBBIX BBIPAXKEHUHN, COJIEPIKAINX CTETICHU.

[Tonb30BaThCst MpU3HAKAMU JIETMMOCTH, PACKIIa (bIBaTh HATypallbHbIC YUCIIAa HA MPOCTHIE MHOKHUTEIH.
[Tonp3oBaThbesa MacITabOM, COCTABIISATH MPOMOPIIUM U OTHOILLIEHHUS.

Hcnonb3oBaTte OykBbI Isi 0003HA4YEHHs YMCEN MpPH 3alUCH MaTeMaTHMYECKHX BBIPRKEHUH, COCTaBIATbH
OyKBEHHBIE BBIpQXKEHUS U (OPMYNbI, HAXOJIUTh 3HAueHUs OYKBEHHBIX BBIPAXEHHUH, OCYLIECTBIASA
He00X0/IMMBbI€ MOJCTAaHOBKH U IPeoOpa30BaHusl.

HaxonuTh Hen3BeCcTHBII KOMIIOHEHT PABEHCTBA.

PelneHue TeKCTOBBIX 33724

Pemate MHOTOIIArOBBIE TEKCTOBBIE 331a4H apH(PMETHUECKUM CIIOCOOOM.

Pemare 3amaun, CBsI3aHHBIE C OTHOIIEHUEM, MPOMOPIUOHAIBHOCTBIO BEJTUYMH, MPOLIEHTAMH, peliaTh TPU
OCHOBHBIE 33/J1auu Ha J{pOOU U MPOLIEHTHI.



Pemrats 3amauun, cozeprkailiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIMYMHBI: CKOPOCTb, BPEMs, PpacCTOSHUE,
[IeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOIUTEIILHOCTh, BpeMs, 00beM paboThl, UCHIONB3Ys apuPMETUIECKHE
NEUCTBHUS, OLIEHKY, IIPUKUIKY, 0JIb30BAaThCS CAUHULAMU U3MEPEHHS COOTBETCTBYIOIIMX BEJINYHUH.
CoctaBnsaTh OyKBEHHBIE BBIPKEHHSI IO YCIOBUIO 33/1a4H.

W3Bnekarp wHOpPMANNIO, TPEACTABICHHYIO B Ta0iWIaX, HAa JWUHEHHOW, CTONOYaTOW WM KPYroBOU
JyarpaMmax, MHTEpIPETUPOBATh IIPEACTABICHHBIC JAHHBIE, UCIIOJIB30BATh JAHHBIC IIPY PELICHHUH 3a/1a4.
[IpencraBnsaTe HHGOPMAIHIO C TOMOIIBIO TAOJHII, TUHEHHOH U CTOJIOUATON AUArpaMM.

Harasinnast reomerpust

[IpuBoauTe npuMepbl OOBEKTOB OKPYXAIOLIETO MHpA, UMEIOMIMX (OpMYy HM3YyYEHHBIX IE€OMETPHUECKUX
TUTOCKUX M TIPOCTPAHCTBEHHBIX (PUTYp, IPUMEPHI PABHBIX H CHMMETPUYHBIX (PUTYD.

N300pakaTe ¢ MOMOINBIO HHPKYIS, JIMHEHKH, TPAHCIIOPTUPAa HAa HEIMHOBAHHOW M KJeTyaTtoil Oymare
M3YYEHHbIE TIOCKUE T€OMETPUYECKHE PUTyphl U KOHPUTypaIui, CAMMETPHUYHbIE (PUTYPBI.

[Tonb3oBaTbcsi TEOMETPUUYECKUMHU  MOHATUSIMU:  PAaBEHCTBO  (uryp, CUMMETpUs, HCHOIb30BaTh
TEPMHUHOJIOTHIO, CBSI3AHHYIO C CHMMETPHEN: OCb CHMMETPUH, IEHTP CUMMETPHH.

HaxonnuTe BeIMYMHBI yIII0B U3MEPEHHUEM C MOMOIIBI TPAHCIOPTHUPA, CTPOUTH YIJIbl 3aJaHHON BEIUYMHBI,
II0JIb30BATHCS MPU PELICHUH 3aJa4 I'PaJyCHOM MEpPOM YIJIOB, paclio3HaBaTh HA YEPTEKAX OCTPBIA, IPSAMOH,
Pa3BEPHYTHIN U TYNOW YIJIBIL.

BeruucnaTe UIMHY JIOMaHOW, NMEPUMETP MHOTOYIOJIBHHKA, IOJb30BaThCs €AMHULIAMU WU3MEPEHHUs JUIMHBI,
BBIpaXKaTh OJJTHU €IVHULIBI U3MEPEHUS JUINHBI YEPE3 IpyTHUe.

Haxonnte, ncrons3ys 4epTeKHbIE MHCTPYMEHTBI, PACCTOSHUSA: MEXAY JBYMsS TOYKaMH, OT TOYKH 1O
MIPSIMOM, JUTMHY ITYTH Ha KBaJPaTHOM CETKE.

Bbruncnare miuomans Quryp, COCTaBICHHBIX W3 TIPSAMOYIOJBHUKOB, MCIIOJIB30BaTh pa3OMeHHE Ha
HIPSIMOYTOJIbHUKM, Ha paBHbIE (UIYpbl, JOCTpauBaHUE OO MPSMOYrOJbHHUKA, I0JIb30BaTbCSl OCHOBHBIMHU
€IMHUALIAMH W3MEPEHMS IIJI0IAAH, BEIPAaXKaTh OTHU €IMHUIBI H3MEPEHUS IUIOIAIN Yepe3 APYyTrue.
Pacrnio3HaBaTe Ha MozeNAX U M300paKEHUAX MUPAMUIY, KOHYC, LMJIMHAP, UCIOIb30BaTh TEPMUHOJIOTHIO:
BepILMHA, peOpo, IpaHb, OCHOBAHUE, PA3BEPTKA.

N3obpaxaTs Ha KjIeTUaTO OymMare mpsiMOYroJIbHBINA MapasuIeIeITUIIe]T.

Bbruncnare 00beM NpsAMOYroJIbHOTO Mapajulesenunena, Kyba, M0JIb30BaThCS OCHOBHBIMHM €IUHHULIAMHU
U3MepeHus oobema.

PemaTp HecI0KHBIE 3aja4M HA HAXOKIECHUE T€OMETPUUECKUX BEJINYMH B IPAKTUYECKUX CUTYaLUX.
TemaTn4yeckoe MJIAHUPOBAHME

5-if KJ1ace
HanMcHOBAHNE KosmuecTBo yacos
Ne DA3IETIOB 1 TeM JuexkTpoHHble (LU poBbIEL)
n/n Beero Kourpoarnbie | IlpakTuyeckne | og5oa30parensubie pecypest
pOrpaMMbl padoThI padoThI
HarypanbsHbie
Tlei bubmuorexa ®I'UC «Most mkoaay»
yucna. [elictBus c
1 43 1 — lesson.academy-
HaTypaJbHbIMU
P content.myschool.edu.ru/02.1/05
YUCIAMU
Harnaonas
2 | reometpus. JIunuu 12 2 Marepuansr POI — resh.edu.ru
Ha MJIOCKOCTH
06 Maremartuka, 5 knacc, PI'AOY
bIKHOBEHHbBIE
3 5 48 1 HITO «Axanemus
Ipoou
P Munnpocseuenus Poccum»




Harnannas Tpenaxep «O0maK0 3HAHUI.
4 | reometpusl. 10 1 Maremaruxka. 5 kiaacc, OOO
MHOroyroiapHUKH «DuzukoH Jlad»
5 | Hecaruunsie npodu 38 1 Marepuainst POL — resh.edu.ru
Harnsinas
reomeroms. Teta u Maremaruxka, 5 kiacc, DI’ AOY
6 P 9 1 JIIO «Axamemus
burypsl B
Munnpocsemenus Poccum»
MIPOCTPAHCTBE
; [ToBTOpEHUE N 10 1
00001IeHNE
OBUIEE KOJIMYECTBO
YACOB IO 170 4 4
I[MTPOTPAMME
6- i KJ1ace
H KosnuecTBO yacoB
Ne :sm:;::l;a::; JuekTpoHHbIE (U pOBbIE)
n/m | P2 Beero Kontposibnbie | [IpakTHyeckue | ogpazoparenbuble pecypebl
nporpaMmel padoThI padoThI
HaTvhaEHELe bubmuorexa ®PI'UC «Mos mikona» —
1 qmﬁ 30 1 lesson.academy-
content.myschool.edu.ru/02.1/06
Harnannas
COMETDIS Maremartuka, 6 xiacc, PI'AOY
2 pH. 7 HITO «Axanemust MUHIPOCBEIICHHS
[Ipsimbie Ha
Poccun»
IJI0CKOCTH
Tpenaxep «O01aK0 3HAHHINY.
3 | dpobu 32 1 1 Maremaruka. 6 kiacc, OOO
«DwusukoH Jladb»
Harmwizpas Kypc BugeoypokoB o mareMatuke 6
4 | reomerpusi. 6 1 YPC BIACOIP
KJ1acc
CummeTtpus
Berpaxenus ¢
5 P 6 Martepuainst POIII — resh.edu.ru/
OyKkBaMu
Harnaonas
g |TeomeTpus. 14 1 1 Kypc BuaeoypokoB no maremaTuke 6
durypsl Ha KJ1acc
MJI0CKOCTH
ITonoxxurenpHBIC U MaremaTtuka, 6 kiracc, PI'AOY
7 OTpPUILIATENIbHbBIE 40 1 IO «Axanemust MUHIPOCBEILIEHUS
qyycia Poccunm»
8 |IlpencraBnenue 6 1 Marepuansr POII — resh.edu.ru/




JAHHBIX
Harnsguas N
EOMETDIS Tpenaxep «O0maK0 3HAHUI.
9 pHA: 9 1 Maremaruka. 6 kiaacc, OO0
@urypsl B
«DwusukoH JIado»
MIPOCTPAHCTBE
IToBTOpEHNME, Tpenaxep «O01ako 3HAHUID».
10 | 00oOGmIcHuE, 20 1 Marematuka. 6 kiaacc, OOO
CHUCTEeMaTH3aIHs «Duzukon J1adb»
OBILIEE
KOJIMYECTBO
YACOB I1O 170 ° >
I[TPOI'PAMME

Pabouas nporpamma yueonoro kypca AJICEBPA (7-9 knacc)

IMosicHUuTeIbHAA 32N CKA

PabGouas mporpamma y4deOHOTO Kypca «Anrebpa» Ha ypOBEHb OCHOBHOTO 0OIIEro oOpa3oBaHUS s
obOyuaroruxcs  7-9-x kmaccoB MAOY «Cpemusis mkosia Ne8» pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMH:

o  @enepanbHOTo 3aK0HA OT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoii denepamnmmy;

e mpukaza Munnpocsemenuss ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHUH (deaepaTbHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO O0IIEro 00pa3oBaHUs»,

e mpukaza MunnpocBemenus oT 18.05.2023 Ne 370 «O6 yrBepxacHuu QeaepaabHOn
00pa3zoBaTeIbHON MPOTPaMMBI OCHOBHOTO 00IIIET0 00pa30BaHUs»;

o mpukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxaenuu [lopsnka opranuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIbLHOM JIEATEIIBHOCTH II0 OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
nmporpaMMaM — 00pa30BaTeIbHBIM IPOrpaMMaM HAdaJbHOTO OOIIEro, OCHOBHOTO OOIIEero u
cpenHero oO1iero 00pa3oBaHus»;

o CII 2.4.3648-20 «CaHUTapHO-3MHIEMHOJIOTHYECKUE TPEOOBAHUS K OPraHU3aIusM BOCIIMTAHHUS U
oOyueHusi, OTIbIXa W O3JOPOBIEHUS JETEH M MOJIOACKU», YTBEPKAECHHBIX MOCTAHOBJICHHUEM
raBHOro canutapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBBI U TPEOOBAHMS K 0OCCIICUCHHIO O€30TIaCHOCTH
u (unmu) Oe3BpedHOCTH Il  ueloBeka (PAKTOpPOB cpelnbl OOWTaHUS», YTBEPKACHHBIX
MMOCTAHOBJICHUEM TJIABHOTO caHUTapHOTO Bpada ot 28.01.2021 Ne 2;

e KOHICMIIMM PA3BUTHUS MaTEMaTH4YEeCKOro 00pa3oBaHUs, YTBEPXKIECHHOM  pacmopsKeHHUEM
[IpaButenbctBa o1 24.12.2013 No 2506-p;

e y4eOHOTO IUTaHa OCHOBHOTO 00IIero o0pa3oBaHusi, yTBepxkIeHHOTo npukazoM MAOY «Cpennss
mkosa Ne8» ot 31.08.2023 Ne 611 «OO0 yTBepkIeHUH OCHOBHON 00pa30BaTEIbHONW MPOTpamMMBbI
OCHOBHOTO 00111er0 00pa30BaHUs»;

e (enepanpbHOi paboueil mporpaMMmbl yueOHOTo Kypca «Anrebpa», KOTOPBIA BXOIUT B COCTaB
yueOHoro npeaMera «MareMaTHKay.

Pabouas mporpamma opueHTHpOBaHa Ha IEJE€BbIE MPUOPUTETHI, CPOPMYIHPOBaHHBIE B (penepanbHOi
paboyeii mporpamMme BOCIUTAaHUA U B paboueil mporpamme BociuTanust MAOY «Cpeansist mkoina Ne®y.

Anrebpa sBIIS€TCS OJHUM M3 OMOPHBIX KypCOB OCHOBHOTO 0OIIEro oOpazoBaHUs: OHa oOecrednBaeT
W3YYeHHE JIPYTHX IUCIUIUIMH KaK €CTeCTBEHHO-HAyYHOTO, TaK M T'YMAaHUTAPHOTO ITUKJIOB, €€ OCBOCHHE
HE0OXOIMMO JUTSI TIPOJOJDKeHHsT oOpa3oBaHUS W B TIOBCEJHEBHOW KU3HU. Pa3BuTHe y 0O0ydaromuxcs
HAyYHBIX TPEICTABICHUNA O WPOUCXOKACHUU U CYIIHOCTH aire0pandyeckux aOCTpakmuii, crnocode
OTpaXeHHUsI MaTEeMAaTHYECKON HayKoW SIBIEHUI W MPOILIECCOB B MPHUPOJE U OOIECTBE, POIU




MaTEeMaTHYEeCKOTO MOJCIMPOBAHUS B HAYYHOM IIO3HAHUHM M B MPAKTUKE CIOCOOCTBYET (HOPMHUPOBAHHIO
HAyYHOTO MHPOBO33PEHUS U Ka4eCTB MBIIUICHUS, HEOOXOAUMBIX IS aJJallTallid B COBPEMEHHOM I (pOBOM
obmectBe. M3ydeHue anreOphl oOecleuynMBaeT pa3BUTHE YMEHHs HAONIONaTh, CPAaBHHUBATh, HAXOJIUTh
3aKOHOMEPHOCTH, TPeOyeT KPUTUYHOCTH MBIIIICHHUS, CTIOCOOHOCTH apryMEHTHPOBAHHO 0OOCHOBBIBATH CBOU
JEWCTBUSL M BBIBOJIBI, (OPMYIUpPOBaTh yTBepkaeHUs. OcBoeHHE Kypca anreOpbl oOecriednBaeT pa3BUTHE
JIOTUYECKOTO MBIIIICHUST 00YYarONUXCs: OHM WCIOJB3YIOT JCAYKTUBHBICE W WHIYKTHBHBIE PacCyXICHUS,
o0oOmeHne W KOHKpETH3alHio, adcTtparupoBanne U aHanoruto. OOyuenume anreOpe mpemoaraer
3HAYUTENBHBIA O00BEM CaMOCTOATENHLHOW JESTEIHLHOCTH OOYYaOUIMXCS, IOITOMY CaMOCTOSATEIBHOE
pellIeHre 3a/1a4 ABJIAETCS peau3aluen 1e1TeIbHOCTHOrO NpUHIUIA 00y4YeHNS.

B crpykrype nmporpaMmbl yd4eOHOTO Kypca «Aisredpa» A OCHOBHOIO 00Iero oopa3oBaHUs OCHOBHOE
MECTO 3aHHUMAIOT COJEP)KATEIBHO-METOMYECKUE JIMHUU: «YHcna W BBIYHCICHUS», «AnreOpanyeckue
BBIpQKCHUS», «YPaBHEHUS U HepaBeHCTBay, «DyHKkuum». Kaxmas u3 3THX coaepKaTeabHO-METOTNIECKUX
JMHANA pa3BUBACTCS HA MPOTSHKEHUU TPEX JIET U3YUEHUS Kypca, B3aUMOJICHCTBYSI C APYTUMH €T0  JTMHUSMHU.
B xome m3yueHust ydeOHOTO Kypca OOydaromMMCS TPUXOIHUTCS JIOTUYECKH PACCYXIaTh, HCIOIB30BaTh
TEOPETHKO-MHOKECTBEHHBIN S3bIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOTO Kypca «Anredpay» BKIFOUEHBI
HEKOTOPbIE OCHOBHI JIOTUKH, TIPEICTaBICHHBIE BO BCEX OCHOBHBIX pa3/esiaX MaTeMaTHIeCKoro 00pa3oBaHuUs
U CIOCOOCTBYIONIME OBJIQJACHUIO OOYYaIOIMIMMHCS OCHOB YHHBEPCAIHHOTO MAaTEMaTHYECKOTO S3bIKA.
ConepxarembHOH ®  CTPYKTYPHOM OCOOCGHHOCTBIO y4eOHOTO Kypca «AnreOpa» SBISETCS  €ro
WHTETPUPOBAHHBIN XapaKTep.

Coneprxanue TMHAN «YHCTa U BBIYUCICHUSD CITY)KHT OCHOBOH JIJISI TATBHEHIIIEro H3y4eHUsT MAaTEeMaTHKH,
CTIOCOOCTBYET Pa3BUTHIO y OOYUAIOMIUXCSI IOTUIECKOTO MBIIIICHHS, (GOPMUPOBAHHUIO YMEHUS TTOJIH30BATHCS
ITOPUTMaMH, a TaKKe MPUOOPETEHUIO MPAKTUUYECKUX HABBIKOB, HEOOXOIUMBIX JUIsl TOBCEAHEBHOMN JKHU3HU.
Pa3BuTHe MOHATHSA O YHMClie Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS CBSI3aHO C PAlMOHAJIBHBIMU U
UppalMOHAILHBIMKU YHCJIaMu, (OPMUPOBAHUEM IMPEACTAaBICHUI O ACWCTBUTEIHLHOM YHCIE. 3aBeplleHUE
OCBOEHHS YHCIIOBOM JIMHUHU OTHECEHO K CpellHEMY 001IeMy 00pa30BaHHUIo.

Conepxanre ABYyX anreOpamdecKux JUHUW — «AnreOpandeckue BBIPAXKEHUS» W «YpaBHEHHS U
HEPAaBEHCTBA» — CIIOCOOCTBYeT (OPMHPOBAHUIO Y OOydYarONIMXCS MaTEMaTHYeCKOro armapara,
HEO0OXOIMMOTO JUIsl pelleHUs 3a7ady MaTeMaTUKH, CMEXHBIX IMPEIMETOB M MPAKTUKO-OPHUEHTHUPOBAHHBIX
3amau. Ha ypoBHe ocHOBHOro oOmiero o0pa3oBaHusi y4eOHBI MaTepuan TPYININUPYETCS BOKPYT
paloOHaJIbHBIX BbIpaXEHUH. AnreOpa IeMOHCTpUPYET 3HaYCHHE MaTeMaTUKH KakK sI3bIKa Ui TOCTPOSHUs
MaTeMaTHYeCKUX MOJEJIEH, ONrUcaHus MPOLECCOB U BJIEHUI peaiabHOro Mmupa. B 3agaun obyuenus anredpe
BXOJIAT TakXKe JajibHEHIee pa3BUTHE AITOPUTMUYECKOTO MBIILICHUS, HEOOXOAUMOIO, B YAaCTHOCTH, IS
OCBOEHHUSI Kypca MHGOPMATHUKH, M OBIAJCHHE HaBBIKAMH JACTYKTHBHBIX paccyxaeHuil. IIpeoOpazoBanue
CHUMBOJIBHBIX (OpPM CIIOCOOCTBYET pPa3BUTHUIO BOOOpPaKEHUS, CHOCOOHOCTEHl K MaTeMaTH4eCKOMY
TBOPUYECTBY.

Copnepxanne (pyHKIIMOHATBEHO-TPAQUUECKON JIMHUU HAIlEJICHO Ha MOJydYeHHe OOydJaroluuMuUCs 3HAHUHM O
GYHKIMSAX Kak BaKHEWIIEH MaTeMaTW4ecKOW MOJenu [js ONMHMCaHWA U HCCIeNOBAaHUS Pa3HOOOpa3HBIX
IpOIECCOB M sABIEHMA B mpupoae U obmectBe. M3yueHue MaTepuana CIOCOOCTBYET pa3BUTHIO Y
oOyJaromuxcss yMEHHUS MCIIOJb30BaTh pPA3JIMUYHbIE BBIPA3UTENIbHBIE CPEICTBA S3bIKA MaTeMaTHKH —
CIIOBECHbIE, CHUMBOJIMYECKUE, rpaduyeckue, BHOCUT BKJIaJ B (OpMHpPOBAHME NPEACTABICHUNH O PpOJIH
MaTeMaTUKU B Pa3BUTUU LIUBUIN3ALNU U KYJIbTYPHI.

CornacHo y4eOHOMY IUTaHy, B 7-9-X Kjlaccax u3yuaercs y4eOHbIH Kypc «Anredpa», KOTOpPBIA BKIIOYAET
CIIEZYIOIME OCHOBHBIE Pa3/ieNbl cojepxaHus: «Uuciaa U BBIUUCIECHUS», «ANredpandeckue BhIpaKEHUs,
«YpaBHEHUS U HEPABEHCTBAY, «DYHKIIUU.

Ha wnsyuenue yueOHoro kypca «Anrebpa» orBogutcs 306 gacoB: B 7-M kinacce — 102 gaca (3 vaca B

Hezeno), B 8-M kinacce — 102 vaca (3 yaca B Henento), B 9-m kiacce — 102 yaca (3 yaca B Heaielno).



Jns  peanu3aniii  IPOTPaMMBl  HCIIOJIB3YIOTCS  Y4EOHHKH, MJONYIIEHHBIE K HCIHOJIB30BAHUIO IPH
peanu3ali HUMEIOIIUX TOCYJapCTBEHHYIO AaKKpPEIUTAIHMI0 00pa30BaTeNbHBIX IPOTPaMM HAYaJIbHOTO
o011ero, OCHOBHOTO OOIIEro, cpeaHero ooOmero oO0pa3oBaHHs OPTaHU3ALMAMH, OCYIIECTBIISIOIIUMHU
00pa30BaTeNbHYIO IEATEIBHOCTD, pUka3zoM Munnpocsemienus ot 21.09.2022 Ne 858:

e Aunrebpa, 7 xinacc / MaxkaperaeB FO.H., Munmok H.I'., HemkoB K.W. u np.; nmox pen.
Tensaxosckoro C.A. AkuuonepHoe o6mectBo «M3narenscrBo "lIpocemenne»;

e Aunrebpa, 8 kmacc / MakapeiueB HO.H., Munmtok H.I'., Hemkos K.M. u ap.; mox pen.
Tensaxosckoro C.A. AkunonepHoe o6mectBo «M3natenscrBo "lIpocBemienne»;

e Anrebpa, 9 kmacc / MakapeiueB HO.H., Munatok H.I'., Hemkos K.W. u np.; mox pen.
Tensaxosckoro C.A. AO «M3narensctBo "[IpocBeienue"»;

DNeKTpOHHBIE 00pa30BaTENbHBIE PECYPCHI, AOMYIICHHbIE K MCIIOJIBF30BAHHUIO MIPH PEATH3ALNN UMEIOIINX
rOCyJapCTBEHHYIO aKKpPEIUTAIMIO 00pa30BaTeNbHBIX MPOTPaMM HAYaJbHOTO OOIIEro, OCHOBHOTO OOIIEro,
cpemHero odriero oopasoBanus npukazoM Murnpocsemenus ot 02.08.2022 Ne 653:

e Anre6pa, 7 xnacc. DI'AOY JITO «Axanemust Munnpocsemenns Poccuny;

e Aunre0pa, 8 ximacc. DI'AOY IO «Akanemust Munnpocsenienust Poccumy;

e Anre0Opa, 9 xiracc. DI'AOY AIIO «Axanemust MuntipocBemenus: Poccuny;

e DJEKTPOHHBIN o0Opa3oBaTenbHBIM pecypc «[lomamuue 3amanus. OcHOBHOe oOriee

oOpaszoBanue. Anredpay, 7-9 kiraccel. AO «M3marenscTBo "TIpocBemnieHue»

Coneprxkanue y4eOHOro npeamera
7-# KJa1acc
Yucaa v BBIYUCTICHUS
JlpoOu OOBIKHOBEHHBIE W NECATUYHBIE, TIEpexo] OT OJHOW (opMbI 3amucu apoberr kK apyroil. Iloustue
palMOHaJIBLHOTO YHWCIA, 3allCh, CPaBHEHHE, YIOPSAOYMBAHUE DPALMOHAIBHBIX udHced. ApudMernyeckue
NeUCTBUS C palliOHaIbHBIMU YKciamMu. Pemenue 3a1au U3 peaabHON NPaKTUKU Ha YacTH, Ha IPOOH.
CreneHp ¢ HaTypalbHBIM [IOKa3aTeleM: OIpelesieHue, MpeoOdpa3oBaHUe BBIPAKEHUH Ha OCHOBE
ompejieNieHus], 3amuch O0JbIIMX Yucen. [IpoleHThl, 3amuch MPOLEHTOB B BUAE ApoOM U IpoOH B BHUIE
MPOLEHTOB. Tpy OCHOBHBIE 33/1a4K HA MPOLIEHTHI, pelICHHE 33/1a4 U3 peaIbHON MPAaKTUKH.
[IpumeHeHne MpU3HAKOB ASTUMOCTH, Pa3I0KEHNE HA MHOKUTEIN HATypalbHBIX YHCEIL.
PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE MIpsiMasi U 00paTHask MPOMOPLHUOHATBHOCTH.
AnredOpanyeckue BbIpasKeHUs
[lepemenHble, 4YMCIOBOE 3HAYEHHME BBIPAKEHHUS C MepeMeHHOW. [lomycTuMble 3Ha4YeHHs] MEpEMEHHBIX.
[IpencraBienre 3aBUCUMOCTH MEXAYy BeNWYMHAMH B BHUAE (opMmynbl. Bolumcienus mo Qopmynam.
[IpeoOpazoBanne OyKBEHHBIX BBIPAKEHUMN, TOKJIECTBEHHO pPaBHBIC BBIPAXKEHUS, MpaBHUiia MpeoOpa3oBaHUs
CYMM U MIPOU3BEACHUMN, TPaBUIIa PACKPBITHS CKOOOK U IPUBEICHUS TIOIOOHBIX ClIaraeMbIX.
CBoiicTBa CTETIEHU C HATYpPAIbHBIM MOKA3aTEIIEM.
Opnounenbl U MHOTOwIeHbl. CreneHb MHoOrouieHa. ClojkeHUE, BHIYMTAHUE, YMHOXEHHE MHOTOUYJICHOB.
@opMysbl COKpAIIEHHOTO YMHOXKEHHS: KBaJpaT CyMMbl U KBagpaT pasHocTu. Dopmyna pa3HOCTH
KBaJpaToB. PaznoxeHne MHOTOUJI€HOB HAa MHOKUTEIIH.
YpaBHeHHS U HEPABEHCTBA
VYpaBHeHHE, KOPEHb YpaBHEHUsI, TPaBUiIa IPeoOpa3oBaHusl ypaBHEHUS, pABHOCWIIBHOCTb YpaBHEHUIA.
JInneliHOE ypaBHEHHME C OJHOM NMEPEMEHHOM, YUCIO KOPHEH JMHEHHOTO YPaBHEHUS, PELICHUE JIMHEUHBIX
ypaBHeHui. CocTaBlieHHE YpaBHEHUH IO YCIOBMIO 3aJauu. PelieHne TeKCTOBBIX 337a4 C MMOMOIIBIO
YpaBHEHUM.
JIuHeitHOe ypaBHEHHUE C IBYMsI IEPEMEHHBIMU U ero rpaduk. Cucrema JBYX JIMHEHHBIX YpaBHEHHH ¢ ABYMs
nepeMeHHbIMH. PerieHne cucrteM ypaBHEHHH crocoOoM moacTaHOBKH. IIpumepbl pemieHus: TEKCTOBBIX
3aJa4 C MOMOUIbIO CUCTEM YPaBHEHMH.
DyHKUUH



Koopaunara Ttouku Ha npsamMoil. YwucinoBele npoMexyTku. PaccrosHue wMexay AByMs TOYKaMU
KOOPAMHATHOU IIPSIMOM.

[IpsmoyronpHast cucrema koopauHar, ocu OX u Oy. AlGcumcca M OopJMHAaTa TOYKH HA KOOPIMHATHOU
wiockoctu. Ilpumepsr rpadukos, 3agaHHbIX (opmynamu. UreHue rpadukoB peabHBIX 3aBHCHUMOCTEH.
[Monstue ¢ynkmun. I'padpuk ¢ynkuuu. CpoiictBa ¢ynkuuil. Jluneiinas ¢ynkuus, ee rpaduk. ['paduk
bynkimu Y = |X|. ['paduueckoe perieHre JIMHSHHBIX YPaBHCHUH U CUCTEM JIMHEHHBIX YPaBHCHUIA.

8- kJy1ace

Ymuca v BbIYMCIICHUS

KBanparublii kopeHb u3 uucna. Ilonstue 00 uppaunoHaibHOM 4ucie. JlecaTuuHble NPUOIMIKEHUS
uppanroHaNbHBIX uucen. CBOHCTBa apUpMETHYECKUX KBAJPATHBIX KOpPHEHM M WX NPUMEHEHHE K
peoOpa30BAHUIO YHCIIOBBIX BEIPAKCHUN M BEIYMCIICHUAM. [leiicTBUTENbHBIC YHCIIA.

Crenens ¢ 11eTbIM NTOKa3aTeneM U ee cBoiicTBa. CTaHIapTHas 3alKch YUCIa.

Auaredpanyeckne BbIpaKeHHUs

KBanpatsblil TpexuiieH, pa3ioxkeHue KBaJApaTHOrO TpEeXuIeHa Ha MHOKUTEIH.

AnrebOpaundeckas ipodb. OCHOBHOE CBOMCTBO anrebpandeckoit apoodu. CrnokeHue, BRIUMTaHue, YMHOKEHHE,
neneHue anredbpandeckux apoOei. PalinoHanbHble BEIpaXKEHUS U UX IpeoOpa3oBaHHUe.

YpaBHeHUsI 1 HEPABEHCTBA

KBagpatHoe ypaBHeHue, popMysia KOpHEH KBaapaTHOTO ypaBHeHUs. Teopema Buera. Pemenne ypaBHeHui,
CBOJSIILIUXCA K IMHEHHBIM U KBaJpaTHBIM. [IpocTeiiie n1poGHO-paliioHalbHbIE YpaBHEHHUS.

I'padmueckas unTepnpeTanysi ypaBHEHHI ¢ AByMs MEPEMEHHBIMU U CUCTEM JIMHEWHBIX YPaBHEHUHN C IByMs
nepeMeHHbIMU. [IpumMeps! perieHus CuCTeM HETMHEWHBIX YPaBHEHUH € ABYMS IEPEMEHHBIMU.

Pemrenne TekCTOBBIX 3a7a49 anreOpanvdecKuM CrocoOoM.

UucnoBble HEPABEHCTBA U X CBOMCTBA. HepaBeHCTBO ¢ 0JIHOM NepeMeHHON. PaBHOCHUIIBHOCTh HEPABEHCTB.
JIuHeiiHbIe HEpaBEHCTBA C OJIHOM NepeMeHHOM. CHCTEMBbI JIMHEUHBIX HEPABEHCTB C OJIHOW MEPEMEHHOM.

D yHKUUHA

[Tonsarue ¢ynkiuu. OGMacTh ONpEASTCHUS 1 MHOKECTBO 3HaueHUW GyHKIuH. CriocoOb! 3a1anus (GyHKIIAN.
I'padux pynakuu. Urenne cBoitcTB GyHKIMU 10 ee rpaduky. [Ipumepsl rpadmkoB GyHKITUH, OTPaKAIOIIUX
peanbHbIe MPOLECCHI.

OyHKINH, OMUCHIBAIOIINE MPSAMYIO U 00paTHYIO MPONOPIMOHATIbHBIE 3aBUCUMOCTH, UX rpapuku. OyHKIUN
y=x3,y=x3y= VX, y = |X|. I'paduueckoe pernieHne ypaBHEHUI 1 CHCTEM ypaBHEHHI.

9-#1 ky1ace

Yuciia v BBIYMCICHUSA

PanmonaneHple 4YHcna, UppalMOHANBHBIE YHCIA, KOHEYHbIE W OECKOHEYHBIE [ECATHYHBIE ApoOu.
MHOK€eCTBO JEHCTBUTEIbHBIX YHCEN, JICHCTBUTENbHbIE YHCIIa KaKk OECKOHEYHBbIE [ECATHUYHBIE ApPOOu.
B3auMHO 0JHO3HAYHOE COOTBETCTBHE MEXAY MHOXECTBOM JCHCTBUTEIBHBIX YUCEI W KOOPAWHATHOU
MPSIMOM.

CpaBHeHUE IEHCTBUTENBHBIX Yncel, apupMeTHIEeCKre AeUCTBUS C ICHCTBUTEIBHBIMU YHUCIAMH.

PazMepbl 00bEKTOB OKPYKAIOIIET0 MUPA, ATUTEIBHOCTH IPOLIECCOB B OKPYKAIOIIEM MUDE.

[TpubnnxeHHoe 3HaUYE€HUE BEMYMHBI, TOUHOCTh Npubmmkenus. Okpyrienue yucen. Ilpuknaka u oneHka
PE3yJIbTaTOB BBIYUCIICHUH.

YpaBHeHHUS U HEPABEHCTBA

JIuneitnoe ypaBHeHue. Pelienue ypaBHEHUN, CBOJSIIUXCS K JUHEHHBIM.

KBanpatHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIMXCS K KBaJpaTHBIM. bUKBagpaTHOE ypaBHEHHE.
IIpumeps! pelieHnst ypaBHEHUN TPETbEW U UETBEPTON CTETIEHEN Pa3JI0KEHUEM Ha MHOXKHUTEIH.

Pemienue npoOGHO-pallMOHAIBHBIX YpaBHEHH. PellieHre TeKCTOBbIX 3314 anreOpandyecKuM METOI0M.
VYpaBHeHHE ¢ IByMs NEPEMEHHBIMHU U ero rpaduk. PemeHne cucteM AByX JMHEHHBIX YPaBHEHUH C ABYMs
IIepeMEHHbIMU. Penienne cucreM JByX ypaBHEHUH, OJTHO U3 KOTOPBIX JIMHEWHOE, a APYroe — BTOPOH
creneHu. ['paduueckas HHTEpPIpETaLMs CUCTEMB] YPABHEHUH C IBYMS MIEPEMEHHBIMH.



Pemienune TeKCTOBBIX 3aj1a4 aNreOpanvdeckuM CIocoOOM.

YucnoBsle HEPABEHCTBA U UX CBOUCTBA.

Penrenne nuHENHBIX HEPABEHCTB C OJJHOM IEPEMEHHOM. Penienne cucTeM JIMHEMHBIX HEPABEHCTB C OJJHOM
nepeMeHHo#. KBanpatHsie HepaBeHcTBa. [ paduueckas mHTEpIpeTalus HEPABEHCTB U CUCTEM HEPABEHCTB C
JBYMsI IEPEMEHHBIMU.

DyHKUUHA

KBagpatnunas ¢pyHkims, ee rpaguk u cBoiictsa. [lapabosa, KoOpAWHATHI BEPIIMHBI TApadOJIbl, OCh
CUMMETpPHH TTapadoIIbIL.

Ipaduxn dyakimit y = kx, y = kx + b, y = kix, y = X%, y = \x, y = |x| u ux cBoiicTsa.

YucsoBble N0OCI€10BATEILHOCTH U POrpeccuu

[ToHsTHE YMCIIOBOM NOCIEA0BATENBHOCTH. 3a/1aHUE TIOCIIEI0BATENbHOCTH PEKYPPEHTHON (HOpMYII0i U
dhopmyroit N-ro wieHa.

Apudmernueckas u reoMmerpuueckas nporpeccuu. @opmyIibl n-ro WwieHa apuPpMeTuIecKoi u
r€OMETPUUYECKON ITPOTPECCUM, CYMMBI IIEPBBIX N-X YJIEHOB.

N300pakenue 4ieHoB apu(pMEeTHIECKON U TeOMETPUUECKON TPOrpeccuil ToUKaMHu Ha KOOPAMHATHOM
IJI0CKOCTH. JIMHENHBIA U AKCIOHEHIMANbHBIN POCT. CI0KHBIE IPOLIEHTHI.

IInannpyemble pe3yJIbTaThl 0CBOECHHS POrPAMMBI

JInuHOCTHBIE pe3yJIbTaThl

JINYHOCTHBIE Pe3yJbTAThl OCBOCHUS MMPOTPAMMBI YIEOHOTO Kypca «Anredpa» XapaKTepu3yrTCs:

1) maTpuoTHYECKOE BOCIIUTAHNE:

e TPOSIBJICHHEM HHTEpEca K MPOLUIOMY U HACTOSALIEMY POCCUHCKOM MaTeMaTHUKU, IEHHOCTHBIM
OTHOIIICHHEM K JOCTM)KCHHUSM POCCUNCKUX MATEMAaTUKOB U POCCUHCKON MaTEMAaTHYECKOM IKOJIBI,
K UCIOJIb30BAHUIO ATUX JOCTHKEHUH B IPYruX HayKax U MPUKIAIHBIX chepax;

2) rpa:KIaHCKoe M TYXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

e TOTOBHOCTBIO K BBIIIOJHEHUIO 00513aHHOCTEN IpakJaHWHA U pealn3aliy ero mnpas,
IIPEJCTAaBICHUEM O MAaTEMAaTUYECKUX OCHOBAX (DYHKLIMOHUPOBAHUS PA3IMUHBIX CTPYKTYD,
SIBJICHUH, TIPOIIEAYP TPAKTAHCKOTO 001IecTBa (HalpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXIEHUIO 3TUYECKUX MTPOOJIEM, CBSI3aHHBIX C IPAKTUYECKUM IPUMEHEHHEM JAOCTHKEHUN
HayKH, OCO3HAaHUEM BaXXHOCTH MOPAJIbHO-ITHUECKUX IIPUHIIUIIOB B JESATEIbHOCTH YYEHOTIO;

3) TpyA0BOE BOCIIUTAHHE:

e YCTAaHOBKOM Ha aKTHUBHOE Yy4YaCTHE€ B PCIICHUU MPAKTUYECKUX 3aJad MaTeMaTHYECKOU
HalpaBJICHHOCTH, OCO3HAHMEM Ba)KHOCTUM MAaTEeMaTH4ECKOT0 0Opa30BaHUsS Ha MPOTSHKEHUU Beel
KHU3HHU I yCIIEMIHON NMpOo(ecCHOHAIbHOM AEATENbHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHIH,
OCO3HAHHBIM BBIOOPOM U OCTPOCHUEM MHIUBHUYaIbHON TPACKTOPUU 00Opa30BaHUs U KU3HEHHBIX
IUTAHOB C YYETOM JINYHBIX MHTEPECOB U OOIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIUTAHUE:

e CIIOCOOHOCTBIO K 3MOIIMOHAIBHOMY M 3CTETUYECKOMY BOCIPHUSATHIO MaT€MaTHUYeCKMX OOBEKTOB,
3a/a4, pEIICHUH, pacCyKICHWM, YMEHMEM BHJIETb MaTEeMaTHYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) HEHHOCTH HAYYHOTO MO3HAHMSI:

e OpHEHTalMel B JEATEIbHOCTH Ha COBPEMEHHYIO CHCTEMY HAaYYHBIX MPEICTaBIE€HUI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS 4YEJIOBEKa, NMPHUPOJbI U OOIIEeCTBa, MOHUMAaHHEM MaTeMaTHYECKOM
HayKH Kak cepbl YeTOBEUECKOM JIeTETbHOCTH, 3TAllOB €€ Pa3BUTUS U 3HAUUMOCTH JJISl Pa3BUTHUS
LMBUJIN3ALMH, OBJIAJICHUEM SI3bIKOM MAaTEMaTUKH M MaTeMaTU4eCKOW KyJIbTYpOH KakK CpPEICTBOM
[IO3HAHUS MHUPA, OBJIAIEHUEM IPOCTEUIIMMU HAaBBIKAMU UCCIIEI0BATENBCKON AEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, opMHPOBaHHE KYJIbTYPHI 310POBbS H IMOIHMOHAILHOT0 OJIATOTIOTY S

e TOTOBHOCTBIO IPUMEHATH MaTEMAaTHUECKUE 3HAHMS B HHTEPECAX CBOETO 3/0POBbS, BEICHMS
3JI0pOBOTO 00pa3a JKW3HU (3I0pOBOE NMUTaHME, COATTAHCUPOBAHHBIA PEXHUM 3aHATHH U OTIbIXA,



perynsipHas gu3nuecKasi aKTUBHOCTB), C(pOPMHUPOBAHHOCTHIO HaBBIKA pedUIeKCHH, NpPU3HAHUEM
CBOETO IpaBa Ha OIIMOKY U TAaKOTO e MpaBa JPyroro 4eloBeKa,
7) 3KoJ0rHYecKOe BOCIIUTAHNE:

e OpHEHTallMell Ha NPUMEHEHHE MAaTEeMaTHMYeCKMX 3HAHMWA I peHIeHUs 3aJa4y B OO0JacTH
COXPAaHHOCTH OKpYXKaomllell cpeapl, IUIAHUPOBAHUS IOCTYIIKOB M OIGHKH HMX BO3MOXKHBIX
MOCIIEICTBUH UIS OKpYXAlOIMIed Cpeabl, OCO3HAHUEM TIJI00ATBHOTO XapaKTepa JKOJOTHYECKUX
npoOJieM U yTel UX PelICHHUs;

8) amanTanus K H3MEeHSIONIMMCS YCJIOBHIM COIMAJIbLHOI U PUPOTHOI Cpebl:

e TOTOBHOCTHIO K JCHCTBHSIM B YCIOBHSX HEOIPEICICHHOCTH, TOBBIIIEHUEM YPOBHS CBOEH
KOMIIETEHTHOCTH 4epe3 MPAaKTHYECKYIO JeATeNbHOCTh, B TOM YHUCIIE YMEHHUS YYUTHCS Yy IPYTUX
JIo/Ied, MPUOOpETaTh B COBMECTHOH NESTEIHHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUH U3
OTIBITA APYTHX;

e HEOOXOIMMOCTHIO B ()OPMHUPOBAHNHU HOBBIX 3HAHUH, B TOM YHCIe (POPMYIHUPOBATH HIIEH, TOHSITH,
THIOTE3bl 00 0OOBEKTaxX W SBICHHSX, B TOM YHCIIE paHee HEU3BECTHBIX, OCO3HABATH NE(PUIIHTHI
COOCTBEHHBIX 3HAHWH M KOMIIETECHITNH, TUTAHUPOBATh CBOE PAa3BUTHE;

e CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAaIlMIO, BOCIPHHHMATH CTPECCOBYIO CHUTYaIMIO0 KaK
BBI30B, TpEOYIOMUI KOHTpPMEp, KOPPEKTUPOBaTh MpPUHUMAEMbIE pEHICHHS | JCHCTBUS,
(bopMyIHPOBATh U OIICHUBATH PUCKHU U MTOCIIEACTBHS, (OPMUPOBATH OTIBIT.

MetanpeaMeTHbIe pe3yJabTaThl
IMo3naBaTebHbIE YHUBeEPCAJIbHBIE YUeOHbIE el CTBHS
ba3oBrble Jornueckue qecTBUs:

e BBUBIATH M XapaKTepPU30BaTh CYIECTBCHHBIC NMPHU3HAKM MAaTeMaTHYECKUX OOBEKTOB, MOHSTHUH,
OTHOLIEHUH MEXIy MNOHATHAMM, (OPMYIUPOBaTh ONPEACICHUS IOHATUH, YCTaHABIUBAaTbh
CYIIECTBEHHBIN NMPHU3HAK KJIACCU(PUKALMU, OCHOBAHMs Ul 00OOIIEHUSI U CPaBHEHMsI, KPUTEPUU
IIPOBOJIMMOTO aHAIIN3A;

e BOCHpUHUMATH, (OpMyIHpOBaTH M NPeoOpa3OBbIBaTh CYXKICHMS: yTBEpAUTEIbHBIE U
OTpHLIATENIbHbIE, €AMHUYHBIE, YaCTHBIE U 00IL1E, YCIOBHBIE;

e BBUBJIATh MaTeMaTHUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpEUMs B (pakrax, JaHHBIX,
HaOJIIOICHUAX M YTBEPXKACHUSX, NpeanaraTb KPUTEPUU JUIsl BBIABICHHUS 3aKOHOMEPHOCTEH M
MPOTHUBOPEUHIA;

e JleNlaTh BBIBOABI C MHCIOJB30BAHMEM 3aKOHOB JIOTMKM, JEIYKTUBHBIX M HMHJIYKTUBHBIX
YMO3aKJIIOYEHUH, YMO3aK/IIOUEHUH 110 aHaJIOTUH;

e pa3bupaTh JOKa3aTelbCTBA MaTeMaTHUECKUX YTBEPXKACHUM (IpsiMble M OT HPOTUBHOIO),
IIPOBOJIUTH CAMOCTOSITENILHO HECIIOKHBIE JOKA3aTe/IbCTBA MAaTEMAaTHUECKUX (PaKTOB, BHICTPAUBATh
apryMEeHTaluIo, TPUBOJUTH MPUMEPbl U KOHTPIPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXJeHus;

e BbIOMpaTh Croco0 pemieHuss y4eOHOW 3ajaud (CpaBHUBAaThb HECKOJIBKO BApUAHTOB pELICHUS,
BbIOMpATh HanboJIee NOIXOAAIINMA ¢ yUETOM CaMOCTOSTEIBHO BbIIETICHHBIX KPUTEPHUEB).

ba3oBrle uccienoBarejibCKue 1eHCTBHA:

e HCIIOJIb30BaTh BOMPOCHI KakK HCCIEIOBATENbCKUI MHCTPYMEHT IMO3HaHMs, (OpPMYIUPOBATh
BONPOCHI, (GPUKCUPYIOLINE TPOTUBOPEUYHE, MPOOIEMY, CAMOCTOSTENIFHO YCTaHABINBATH HCKOMOE U
JaHHOE, (POPMUPOBATH THIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3ULIMIO, MHEHHUE;

e TIIPOBOJAUTH MO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY HECJOXHBIH 3KCIIEPUMEHT, HeOOJbIIoe
UCCIIE/IOBAaHUE [0 YCTAaHOBJIEHHIO OCOOEHHOCTEHl MareMaTH4ecKoro oO0beKTa, 3aBHCHUMOCTEH
00BEKTOB MEXYy COOO0H;

e CaMOCTOSITENLHO (hopMyIHpoBaTh 00OOLIEHHS W BBIBOJABI MO pe3yiabTaTaM IPOBEAECHHOTO
HaOJI0IEHUs], UCCIIEI0BAHUS, OLIEHUBATh JOCTOBEPHOCTh IMOJIYUYEHHBIX PE3YJIbTaTOB, BBIBOJIOB U
0000IIIEHHI;



e IPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE IPOLIECCA, @ TAK)KE BBIABUIATH MPEAIIOJIONKEHUS O €T0
Pa3BUTHUU B HOBBIX YCIOBUSX.
Pabora ¢ undopmanmeii:

e BBUBJIATH HEJAOCTATOUYHOCTH M M30BITOUHOCTH MH(POPMALIUH, TAHHBIX, HEOOXOIUMBIX JUIS PEIICHUS
3a/1a4y;

e BBIOMpATh, AHAJTU3UPOBATH, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MH(POPMAIHMIO PA3IUIHBIX
BUJIOB U ()OPM IIPEJICTABIICHHS,

e BBIOHMpaTh popMy npeacTaBiIeHUs HHPOPMALNY U HIUTIOCTPUPOBATH PEIIaeMbIe 331a4l CXEMaMH,
JIrarpaMMamMy, HHOU TpaguKON U UX KOMOWHAIHSIMU;

e OIEHMBATH HAACKHOCTh HWHPOPMAIMU MO KPUTEPHUAM, MPEUIOKEHHBIM yUYUTEIeM MU
cOpPMYIMPOBAHHBIM CAMOCTOSTEIBHO.

KoMMmyHukaTuBHbBIe yHUBepcaabHbIe yueOHbIe 1efiCTBUA:

e BOCHpPUHUMATh U (HOPMYIUPOBATH CY)KJEHHUS B COOTBETCTBUM C YCIOBMUSIMHU U LIEJIIMHU OOLICHMUS,
SICHO, TOYHO, TPAaMOTHO BbIpa)kaTh CBOIO TOUKY 3p€HUS B YCTHBIX U NMHCbMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHMSI 110 XOAY PEIIECHHUs 3a/1a4l, KOMMEHTHPOBATh MOJIyY€HHBIH pe3yNbTaT;

e B XOJIe OOCYXKJIEHUS 3aJ1aBaTh BOIPOCHI TI0 CYIIECTBY OOCYK/Ia€MOU TEMBI, TPOOIEMBI, peraeMoi
3aJlauM, BBICKA3bIBAaTh HJEU, HAlIEJICHHbIE Ha MOMCK PEUICHHS, COMOCTAaBJISATh CBOU CYXKJEHUS C
CYXJCHUSAMH APYTUX YYAaCTHUKOB JHaliora, OOHApyXUBaTh pa3linyhe U CXOJICTBO IMO3UIUH, B
KOPpeKTHOH (opMe GopMyIHpOBaTh pa3HOTIACHS, CBOU BO3PAXKEHUS;

e TMPEACTABIATH pE3yJAbTaThl pPELIEHUS 3aJauyd, OJKCIEPHUMEHTa, WCCIEJA0BaHUs, IPOEKTa,
CaMOCTOSITENIbHO BHIOMpATh (pOpMaT BBICTYIJICHHS C YYETOM 3aJay MPE3eHTAIMH U 0cOOeHHOCTEl
ayUTOpUH;

e TIOHHMMATh U HCIOJIb30BATh MPEUMYIECTBA KOMAHIHON U MHAUBUAYAJILHON pabOThI MPU PEIICHUN
y4eOHBIX MaTeMaTHYECKUX 33/1a4;

e TPUHUMATH I€JIb COBMECTHOH AEATEIbHOCTH, IUIAHUPOBATH OPraHU3allli0 COBMECTHOM pabOThI,
pacrmpenensaTb BUABI padboT, TOTOBAPUBATHCS, 0OCYKIATh MIPOIIECC U PE3YNIbTAT pabOThI, 0000IIaTh
MHEHUS HECKOJIbKHX JIIOJIEH;

e Y4acTBOBaTh B IPyMIoOBbIX (hopMax paboThl (0OCYKIeHUS, OOMEH MHEHUSMHU, MO3TOBBIE IITYPMBI
U JIp.), BBIIOJIHATH CBOIO YacTh pabOThl U KOOPAMHUPOBATH CBOU JICHCTBUS C JAPYrUMH YJICHAMHU
KOMaH/Ibl, OLIEHMBAaTh KaueCTBO CBOEro BKJIaJa B OOWUMH MPOAYKT IO KPUTEPHSIM,
chOpMyIUPOBAHHBIM YYACTHUKAMHU B3aMMOJICHCTBHUS.

PeryasiTuBHble YHHBepPcaJbHbIe Y4eOHbIE NeHCTBUSA
Camoopranuszanmsi:

e CaMOCTOSITENILHO COCTABJIATH IJIaH, AITOPUTM PElIeHUs 3a7a4yu (WK ero 4acThb), BEIOUpaTh criocod
pEIICHUs C Y4EeTOM HMMEIOIIUXCS PECYPCOB M COOCTBEHHBIX BO3MOKHOCTEH, apryMeHTHPOBATh U
KOPPEKTUPOBATh BApUAHTHI PELICHUN C yUeTOM HOBOI MHGOpMAIUH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIN HHTEJJIEKT:

e BIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJSL Tpolecca U pe3ylbTaTa peIIeHus
MaTeMaTH4eCKOM 3a/1auu;

e TPEABUACTH TPYIHOCTH, KOTOPbIE MOTYT BOZHUKHYTH IIPU PEILIEHUU 3a/1a4H, BHOCUTb KOPPEKTHUBBI
B JICATENILHOCTh HAa OCHOBE HOBBIX OOCTOATENILCTB, HANJEHHBIX OLIMOOK, BBISIBICHHBIX
TPYIHOCTEN;

e OIICHMBATh COOTBETCTBHE PE3yJbTaTa AEATEIbHOCTH MOCTaBIECHHON IIENTU U YCIOBUSAM, OOBSICHSITD
MPUYMHBI  JOCTMKEHUS WU HEJOCTHIKEHUS 1elM, HaXOAWTh OMHUOKY, JaBaTh OIEHKY
PUOOPETEHHOMY OTIBITY.

IIpenmeTHbIe pe3yJbTAThI
7-i kaace

K xoHIry 00yueHus B 7-M KJiacce 00yJarONIUiiCs MOIYYUT CIEIYIOUINE TPEIMETHbIE Pe3yIbTaThl.



Ymuca v BBIYMCICHUS

BbInosnnATh, coyerast yCTHbIE U MTUCHbMEHHBIC TPUEMBI, apu(METHUECKUE ACHCTBUS C pAllMOHAILHBIMU
YHCIIaMU.

HaxonuTh 3HaYeHHS YHMCIOBBIX BBHIPOKEHUH, IPUMEHITh Pa3HOOOpa3HbIe CIIOCOOBI M MPUEMBI BHIYMCICHUS
3Ha4eHUH APOOHBIX BBHIPAXKEHUH, COIepKAIINUX OOBIKHOBEHHBIE U ICCATHYHBIC IPOOH.

[lepexoaute OT OMHON (OPMBI 3aIUCH YHCET K Apyroil (mpeoOpa3oBHIBaTh NECATHYHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JICCITUYHYIO, B YACTHOCTH B OECKOHEUHYIO IECATHUHYIO TPOOBb).
CpaBHUBATh U yIIOPSA0YMBATh PALIUOHATIBHBIC YUCIIA.

OxpyriaTh yucna.

BbINOJIHATE NPUKUIIKY U OLIEHKY pe3y/bTaTa BbIUUCICHUM, OLIEHKY 3HAUEHUH YMCIIOBBIX BbIPAKEHUI.
BbInosiHATE JEMCTBUS CO CTENEHSIMH C HATYpaJbHBIMU I1OKa3aTesIMU.

[IpuMeHsTh MPU3HAKU AETUMOCTH, Pa3I0’KEHNE HA MHOKUTEIN HATYPaJIbHBIX YHCEL.

PemaTh npakTHKO-OpUEHTUPOBAHHBIE 3a/]auH, CBA3aHHbBIE C OTHOIIEHHEM BEJIMYHMH, MPONOPIMOHAIBHOCTHIO
BEJIMYMH, [TPOLIEHTAMH, MHTEPIPETUPOBATH PE3YIbTATHI PELLICHUS 3aau C yU€TOM OTpaHUYEHUH, CBA3aHHBIX
CO CBOMCTBAMHU paccMaTpPUBAEMbIX 0OBEKTOB.

Auaredpanyeckne BbIpaKeHHUs

Hcnonb3oBath anreOpanyeckyr0 TEPMHUHOJIOTHIO U CHMBOJIMKY, IPUMEHSTh €€ B IPOLIECCE OCBOEHUS
yueOHOT0 MaTepHaa.

Haxonauth 3HaueHNs OYKBEHHBIX BbIpaKE€HUH MPH 3a/JaHHBIX 3HAUEHUSAX [TEPEMEHHBIX.

BoinonHATe ipeoOpazoBaHus 1I€JI0TO BBIPAXKEHHS] B MHOTOYJIEH MPUBEICHUEM MOJO0OHBIX ClaraeMsiXx,
PacKpBITHEM CKOOOK.

BhINONMHATE YMHOXKEHHE OJHOUWIEHA HA MHOTOYJIEH M MHOIOWIEHa Ha MHOIOWIEH, IPUMEHATh (hOPMYIIbI
KBaJ[paTa CyMMBbI U KBaJpaTa pa3HOCTH.

OcCyIecTBIATh PA3JI0KEHNE MHOTOUIEHOB Ha MHOKMTENH € IIOMOIIbIO BBIHECEHNUS 32 CKOOKHU 00I1ero
MHOJKUTEJIS, TPYNIIUPOBKHU ClIaraéMbIX, IPUMEHEHUS! (POPMYJI COKPAILIEHHOTO YMHOXEHUSI.

[TpuMeHnsaTh npeoOpa3oBaHUsI MHOTOWICHOB JUIS PELIEHMs Pa3IUYHBIX 337ad U3 MAaTeMaTUKH, CMEXKHBIX
IIPEIMETOB, U3 peaIbHON IPAKTUKH.

Hcnonb30BaTh CBONCTBA CTENIEHEH ¢ HaTYpalbHBIMU MOKA3aTENIAMU AJIs IPeoOpa30BaHUs BbIPAKEHHM.
YpaBHeHNs] U HEPABEHCTBA

Pemare ynHeiHbIE ypaBHEHUS C OJHOM NEPEMEHHOMH, IPUMEHss MpaBuiia Mepexoja OT HMCXOJHOIo
YpaBHEHMsI K paBHOCUIbHOMY eMy. IIpoBepsITh, SBIAETCS JIM YNUCIIO KOPHEM YpaBHEHMUS.

ITpumMensTh rpauyeckrue METOAbI IPU PELICHUN JIMHEMHBIX YPaBHEHUHM U UX CUCTEM.

[TonGupath mpuMepsl Map YUCel, ABJIAIOLIMXCS PELICHHEM JIMHEHHOIO YpaBHEHUS C IBYMS IIEpEMEHHBIMH.
CTtpouTh B KOOPJIMHATHON IJIOCKOCTU TpaUK JIMHEHHOIO ypaBHEHHUS C IBYMS MEPEMEHHBIMH, MOJIb3YSCh
rpauKoM, IPUBOAUTE PUMEPHI PELLICHHs YpPaBHEHHUS.

Pemate cuctemsl ABYX JIMHEHHBIX YPAaBHEHUH C IByMs [IE€PEMEHHBIMH, B TOM 4HCie IpadUuecKy.
CocraBnsaTh M pellaTh JIMHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YpaBHEHHI IO YCIOBMIO 3ajJauu,
MHTEPIPETUPOBATH B COOTBETCTBUH ¢ KOHTEKCTOM 3aJaull MOJIyYEHHBIN pe3yJIbTaT.

DyHKUUH

N306pakaTh Ha KOOPAMHATHOM MPSIMOI TOUKH, COOTBETCTBYIOIINE 33JaHHBIM KOOPAWHATAM, JIy4H, OTPE3KH,
MHTEPBAJIbI, 3alUCHIBATH YHUCIOBbIE IPOMEXYTKH Ha aare0pandeckoM si3bIKe.

OTmeuaTh B KOOPAWHATHOHN MIIOCKOCTH TOYKH 10 3a/laHHBIM KOOPJIMHATaM, CTPOUTh IpauKy JTHMHEHHBIX
¢ynkuuit. Ctpouts rpaduk GyHKIUH Y = [X].

OnwuceIBaTh ¢ HTOMOIIBIO (YHKIUI U3BECTHBIE 3aBUCUMOCTH MEXKY BEIMUYMHAMU: CKOPOCTh, BpeMs,
paccTosiHMe, 11€Ha, KOJIMYECTBO, CTOMMOCTb, IPOU3BOIUTENBHOCTD, BpeMsl, 00beM PabOTHI.

HaxonuTh 3HaueHne GyHKIMHU N0 3HAUCHHIO €€ apryMEeHTa.

[TonumaTh rpaduueckuii cnocoO MpeacTaBieHus U aHaIu3a HHPOPMALIUH, U3BJIEKaTh U HHTEPIPETHPOBAThH
nH(pOpMaINIO U3 TPApHUKOB PeabHBIX MPOIIECCOB U 3aBUCUMOCTEH.



8- Ki1acc

K koHIry oOyueHust B 8-M Kj1acce 00yJaromuiics MOTYIUT CICIYIOIINE TPEIMETHBIC PE3yabTaThl.

Yuciia ¥ BBIYUCICHUSA

Hcnonp30BaTh HayalbHBIE MPEACTABICHUS O MHOXECTBE JEHCTBUTEIBHBIX YMCEN I CpPaBHEHMS,
OKpYTJIEHUS ¥ BBIYMCIICHUH, N300pakaTh JAEHCTBUTEIbHbIC YKCIa TOUKAMHU Ha KOOPIUHATHOW IPSIMOH.
[IpuMeHATh NOHATHE apUPMETHUECKOTO KBaJIPAaTHOI'O KOPHS, HAXOIUTh KBa/IpaTHbIE KOPHU, UCIIOJIB3YS IIPU
HEOO0XOAMMOCTH KaJIbKYJISITOP, BHITIOJHATH NIPe00pa3oBaHusl BEIPAXKEHNH, COJEPIKALINX KBaIpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOPHEH.

Hcnonp30Bath 3anmucy OOJIBIIMX W MAJIBIX YUCEI C IOMOIIBIO AECATHYHBIX Ipobei u creneneit uncia 10.
Auaredpanyeckne BbIpaKeHHUs

[IpuMeHATh TMOHSATHE CTENEHU C LENbIM II0Ka3aTejaeM, BBIIOJHATh IPEeoOpa3oBaHUsl BBIPAKECHUI,
COJIEpIKAIIUX CTEIEHHU C LEIBbIM ITOKA3aTEIEM.

BoInosHATE TOXKAECTBEHHbIE TPeoOpa30oBaHusl pallMOHATIbHBIX BBIPAKEHNUN HA OCHOBE MPaBUII IEHCTBUI HaJl
MHOTOWIEHAMH U anreOpanyecKuMu IpoosiMu.

PacknanpiBaTh KBapaTHBINA TPEXWIEH HA MHOKUTEIN.

[IpumensTs nmpeoOpa3oBaHUs BBIPAKEHUNW MJs PEIICHUs Pa3IMYHbIX 3aJad M3 MaTeMaTUKH, CMEXHBIX
MIPEAMETOB, U3 PEANbHON NPAKTHUKHU.

YpaBHeHHUsI 1 HEPABEHCTBA

Pemrate nuHeliHbIe, KBaApaTHbIE YPAaBHEHUS M PAlMOHAJIBHBIE YPABHEHUS, CBOJSAIIMECS K HHUM, CHCTEMBI
JBYX YPaBHEHUH C JIByMs IEPEMEHHBIMH.

[IpoBoauTH MpOCTEMIINE HCCAEAOBAHUS YPaBHEHHUN M CHCTEM YPaBHEHHUM, B TOM YHCIIE C MPUMEHEHHEM
rpaduUecKuX MpeicTaBiIeHUN (yCTaHABIMBATh, UMEET JIM ypaBHEHHUE WJIM CUCTEMa YPAaBHEHUH pelleHHUs,
€CJIM UIMEET, TO CKOJILKO, U TIP.).

IlepexoauTh OT ClIOBECHOW (POPMYIUPOBKHU 334 K €€ auredpandyeckoil MOoAeau ¢ OMOIIbI0 COCTaBJICHUS
YPaBHEHHs WM CUCTEMBl YpPaBHEHUH, HWHTEPIPETUPOBATh B COOTBETCTBMM C KOHTEKCTOM 3aJadd
MOJIyYCHHBIN PEe3yNbTaT.

IIpyMeHATh CBOMCTBA YMCIIOBBIX HEPABEHCTB JJIsl CPABHEHUS, OLICHKH, PEIIATh JIMHCHHBIC HEPABEHCTBA C
OJIHOW TIEpeMEHHOM M HUX CUCTEMbI, JaBaTh TIpadHUuUECcCKyl0 WUIIOCTPALMIO MHOXECTBA pEIICHUM
HEPABEHCTBA, CHCTEMbI HEPAaBEHCTB.

DyHKUUHA

IToHuMaTh ¥ UCIONIB30BaTh (PYHKIMOHAIBHbBIC OHATUS U S3bIK (TEPMHUHBI, CUMBOJIMUYECKHE 0003HAUCHMUS),
OIpeneNATh 3HaueHue (PyHKIMU [0 3HAYEHUIO apryMEHTa, OIPEesaTh CBOMCTBA (PYHKIMHU O ee rpaduKy.
Crpouts rpaduku sneMeHTapHbIX QyHkimii Buga: y = K/X, y = x4, y=x3, y=|x, y = VX. OIHCHIBATH
CBOICTBa YNCIIOBON (DYHKLUU 1O ee rpaduky.

9-i1 KkJacc

K xoHity oOyuenus B 9-M kJ1acce 00yqaronuiics MoJIyquT CIeIyOUINe PeIMETHbIE Pe3ybTaThl.

Yuciia ¥ BLIYUCICHUSA

CpaBHUBATh M YIOPSAJOYMBATh PALIMOHAIBHBIE U UPPALIMOHAJIBHBIE YUCIIA.

BeimonsaTe apudmMerndeckue ASUCTBHS C pallMOHAIBHBIMU YHUCIIAMHU, COYETasl YCTHBbIE U MMCbMEHHbIE
IIPUEMBI, BBIIIOJIHITH BBIYMCIECHUS C UPPALlMOHATIBHBIMU YHCIIAMH.

HaxonuTth 3HaueHUs CTENEHEH C LENbIMU MOKA3aTEIIMU U KOPHEH, BBIUUCIATh 3HAYEHUS YHUCIOBBIX
BBIPaXKCHUI.

OKpyrJIATh AEHCTBUTEIBHBIE UYNCIA, BBINOJHATH NMPUKUIKY PE3YJIbTaTa BBIYMCIECHUM, OLIEHKY YHMCIOBBIX
BBIPAXKCHUI.

YpaBHeHHS U HEPABEHCTBA

Pemiare nuHelHbIe M KBaJIpaTHbIE YpaBHEHUs, YpaBHEHUS, CBOISAIIMECS K HUM, IpOCTeHIIe JpoOHO-
palyoHaIbHbIE YpaBHEHUS.



Pemrate cucreMbl ByX JMHEHHBIX YPaBHEHHMM C ABYMsI IIEPEMEHHBIMH U CHCTEMBI JBYX ypPaBHCHHUH, B
KOTOPBIX OJJHO YPABHEHUE HE SABJISICTCS JIMHEVHBIM.

Pemrate TekcTOBBIE 3a7aYM anreOpanyecKuM CIOCOOOM C IMOMOIIBIO COCTABJICHHUS YPAaBHEHUS HIIU CUCTEMBI
JBYX YPAaBHEHUH C IBYMs IIEPEMEHHBIMHU.

[IpoBOAUTH NPOCTEHMIINE HUCCIEAOBAaHUS YPAaBHEHMM M CHCTEM YPAaBHEHHMH, B TOM YHUCIIE C IPUMEHEHUEM
rpadUUecKuX MpeAcTaBieHUl (yCTaHABIMBATh, MMEET JIM YpaBHEHHE WIIM CHCTEMa ypaBHEHHUU pEIICHUS,
€CJIM UMEET, TO CKOJIbKO, U TIp.).

Pemars nuHelHble HepaBEHCTBA, KBaJpaTHblE HEPABEHCTBA, H300pa)kaTh pEILIEHHWE HEPaBEHCTB Ha
YHUCJIOBOU NPSAMOM, 3aIMCBIBATH PELIEHUE C IIOMOIIbIO0 CHMBOJIOB.

Pemrate cucTeMbl JIMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIIOYAIOLIUE KBAJIPATHOE HEPABEHCTBO,
n300pakaTh peIIeHUEe CHUCTEMbl HEPABEHCTB HA YHCIOBOW MPSMOM, 3alMCHIBATh PEUICHHE C ITOMOIIBIO
CHUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA NIPU PELICHUN Pa3IUYHbIX 3a7a4.

D yHKUUHA

Pacno3znaBath pyHKIUMU M3ydeHHBIX BUJIOB. [Toka3piBaTh cXeMaTHUECKHU PACIOJIOKEHNUE HA KOOPIMHATHOM
miockocTy rpadukoB GyHkiumil Buma: y=kx, y=kx + b, y=k/x, y=ax? +bx+c¢,y=x%, y=x, y=[x|. B
3aBUCHUMOCTH OT 3HAU€HUN KOAIPPHUIIMEHTOB, ONMCHIBATh CBOWCTBA (PYHKIUH.

Crpouth u wu300paXkaTh CXeMaTHUeCKU TIpaduku KBaJpaTUUHBIX (YHKIMI, OMUCHIBATH CBOMICTBA
KBaJIpaTUUHBIX QYHKIMI 1O UX rpadukam.

Pacnio3znaBate kBagpaTuyHyro (QyHKIUIO 1O (QopMmyne, MPUBOIUTH NMPUMEPHI KBAAPATUUHBIX (DYHKIUN U3
peasibHOM JKU3HU, (PU3UKH, TEOMETPHUH.

YucaoBble MOCIEI0BATEILHOCTH U IIPOIPECCHU

Pacrnio3HaBath apupMeTHYECKYIO U FEOMETPUYECKYIO TPOTrPECCHH ITPU Pa3HbIX CIoco0ax 3aJaHMsl.
BBINOIHATE BBIUUCIIEHHS ¢ UCTIOIBb30BaHUEM (POPMYI N-To YjieHa apu(METHUECKON U FeOMETPUUYECKON
IIPOrPECCUi, CyMMBI IIEPBBIX N-X YWICHOB.

N3006pakaTh 4iIeHbI OCIEJ0BATEIILHOCTH TOYKAMU Ha KOOPANHATHOM MJIOCKOCTH.

Pemats 3ama4uu, CBA3aHHBIE C YHCIOBBIMU IOCICIOBATEIBHOCTMH, B TOM 4YMCIIE 3aJa4d U3 PEAIbHOU
KHU3HU (C UCHOJIb30BAHUEM KAJIBKYJIATOPA, LU(PPOBBIX TEXHOJIOTHUI).

TemaTn4yeckoe MJIAHUPOBAHME

7-i KJa1ace
Hanmenosaumue | KOTHYECTBO 4acoB
Ne DA3IETIOB 1 TeM daexkTpoHHbIe (LU pPOBHIE)
n/n Beero Kontpoabusie | [IpakTutieckue | ogpazoparennHble pecypebl
porpamMmel padoThI padoThI
Yucna u
bubmuorexa ®I'C «Mos mkoia» —
BBIYUCIICHUSL.
1 PAlIHOHATBHbIC 25 1 lesson.academy-
wea content.myschool.edu.ru/02.2/07
Anre6 Anrebpa, 7 kiacc. DI'AOY AI1O
reOpanyeckue
2 p 27 1 «Axanemus MuHNpocBeLeHUs
BBIpaXEHUS
P Poccun»
OeKTpOHHBIN 00pa30BaTEIbHBIN
v pecypc «/loMainue 3a1aHus.
ABHEHUS U
3 P 20 1 OcHoBHoe 00111ee 0Opa3oBaHHUe.

HCPaBCHCTBA Anre6pay, 7-9 knaccel. AO

«M3narenscTBO "[IpocBemnienue»




Koopaunars! u

Anrebpa, 7 xnacc. DI'AOY JIIO

4 | rpaduxu. 24 1 «AxkaneMuss MuHIpOCBEUICHUS
OyHKIIUU Poccuny
[ToBTOpEeHue n
5 P 6 1
00001eHNe
OBILEE
KOJIMYECTBO
102
YACOB I1O0 0 > 0
I[TPOTPAMME
8- il KJ1ace
H KouunyecTBo yacoB
Ne AMMEHOBATIHE DJIeKTpOHHbIe (LN (pPOBbHIE)
pa3aesioB U TeM
n/n o0pa3oBaTe/ibHbIE pecypchl
NMPOrpaMMblI
Kourpoubnbie | [IpakTnueckue
Bceero
padoThI padoThI
Yucna u
bubnuorexa ®I'NUC «MOS mikomay —
BBIYHCIICHHUSI.
1 KBanbaTHLLe 15 lesson.academy-
P content.myschool.edu.ru/02.2/08
KOpPHHU
Yucna n
Anrebpa, 8 kmacc. DI'AOY JI1O
BBIYHCIICHUSI.
2 7 «Axanemuss MUHITPOCBEIEHUS
CreneHsb C 1eNbIM
Poccun»
roKasaresem
Anrebpammeciue DIIeKTPOHHBIN 00pa30BaTEIbHBII
pecypc «JloManrHue 3a1aHusl.
BBIPAKEHUSI.
3 KBambaTHELL 5 1 OcHoBHOE 00111e€e 00pa3oBaHue.
& Anrebpa», 7-9 xmaccel. AO
TpexuJieH
«3narenscTBO "[IpocBemenuey
Anre6
FOOPAMHBCRIS Anrebpa, 8 kitacc. DI'AOY AI1O
BBIPAKEHUSL.
4 15 1 «Axanemuss MUHIIPOCBEIIECHUS
AnreOpanveckas
Poccuny»
IpoOb
YpaBHeHuUA U
HePABCHCTEA bubmuorexa ®I'MC «MOSI mikomay —
5 KBI;Z[ aTHHe' 15 1 lesson.academy-
P content.myschool.edu.ru/02.2/08
ypaBHEHUS
%
PABHEHITL 1 Anrebpa, 8 kiacc. PI'AOY 10
HEPaBEHCTBA.
6 13 «Axanemus MuUHNpOCBELIEHUS
Cucremsl
. Poccunm»
ypaBHEHUI
7 | YpaBHeHUs U 12 1 DeKTPOHHBIM 00pa30BaTEIbHBIN




HEpaBEHCTBA. pecypc «Jlomaiinue 3a1aHus.
Hepasenctaa OcnoBHOE 0011ee 00pa3oBaHue.
Anrebpa», /-9 kiaccel. AO
«M3narensctBo "[IpocBemienue

OyHKIMY. bubmnorexa ®I'NIC «MOJI mikona» —
8 | OcHOBHBIC 5 lesson.academy-
MOHSATHUS content.myschool.edu.ru/02.2/08
OyHKIHH. Anre0pa, 8 xitacc. D«I'AOY AI1O
9 | Ywucrnossie 9 «Axkanemust MUHIIPOCBEIICHHS
GyHKIIMI Poccun»
10 [ToBTOpEHUE N 6 1
000011IeHNe
OBILEE
KOJIMYECTBO
102
YACOB IIO 0 > 0
I[MPOTPAMME
9-#1 ky1ace
H KosmmuecTBo 4acos
Ne :;m:;::];a::; JyekTpoHHbIE (U PpOBbIE)
/m | P2 Beero Kontpoabueie | [IpakTuieckue | o5hazoparensnbie pecypest
porpamMmel padoThI padoThI
Uucna v BBIYUCIEHUS. bubnuorexa ®I'NC «Mos
1 | JeiicTBUTENbHBIE 9 mkoJa» — lesson.academy-
qrciaa content.myschool.edu.ru/02.2/09
0%
Hfa::e‘;‘{ci’; :‘ Anre6pa, 9 kiace. ®TAOY JITTO
2 P i . 14 1 «Axanemusa MuHNpocCBeLEHUs
VYpaBHeHUsI ¢ OAHOM
. Poccun»
MIepeMEeHHON
DJEeKTPOHHBIN 00pa30BaTENbHBII
VYpaBHeHus u pecypc «JloManrHue 3a1aHusl.
3 | HepaBeHCTBA. 14 1 OcHoBHOE 00111ee 00pa3oBaHue.
Cucrempl ypaBHEHHI Anrebpa», 7-9 knaccsl. AO
«3narensctBO "[IpocBemienue"»
VYpaBHeHus U Anrebpa, 9 kimace. PI'AOY IO
4 | HepaBeHCTBa. 16 1 «AxaneMuss MuUHIIPOCBEUICHUS
Hepasencrta Poccum»
Anrebpa, 9 kinacc. DI'AOY JI10
5 OyHKIUU 16 1 «Axanemus MUHNpOCBELIEHUS
Poccum»
bubnmnorexa ®I'UC «Mos
Hucnosblie
6 o 15 1 mkosay — lesson.academy-
A content.myschool.edu.ru/02.2/09




[ToBTOpEHME,
7 0000111eHNE, 18 1
CUCTEMaTHU3aIUs
3HAaHUM
OBUIEE KOJIMYECTBO
YACOB I1O 102 6 0
[TPOI'PAMME

PaGouas nporpamma no yueonomy kypcy I'eomerpus (7-9 kiace)

IosicHuTeIbHAS 3aMUCKA

Pabouas mporpamma yde6HOTO Kypca «I eoMeTpus» Ha ypoBEHb OCHOBHOTO 00IIEro 0Opa3oBaHus s
oOyuaromuxcst 7-9-x kimaccoB MAOY «Cpennsist mkomna Ne8» pa3zpaboTaHa B COOTBETCTBUU C
TpeOOBaHUSAMH:

e  ®epnepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoii ®enepariimy;

e mpukaza MunnpocBemenuss ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHuu ¢eaeparbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa OCHOBHOTO OOIIEro 00pa3oBaHus»,

e mpukaza Munnpocsemenus ot 18.05.2023 Ne 370 «O6 yrBepxkaeHHH (deaepaabHOM
00pazoBaTebHON MPOTPAaMMBbI OCHOBHOTO O0IIIET0 00pa30BaHUs»;

o npukaza Munnpocsemenus ot 22.03.2021 Ne 115 «O6 yrepxkaenun Ilopsinka opraHuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTEIbHOM JIEATEIBHOCTH II0 OCHOBHBIM  00IIe00pa3oBaTeIbHBIM
mporpaMMaM — 0OOpa3oBaTeIbHBIM IPOTrpaMMaM HadallbHOTO OOIIero, OCHOBHOTO OOIIEro M
cpemHero o0Iero 00pa3oBaHuUs»;

o CII 2.4.3648-20 «CaHuTapHO-3MHIEMHOJIOTHYECKAE TPEOOBAHUS K OPraHU3aIusM BOCIIHTAHUS U
oOyueHusi, OTAbIXa W O3JOPOBIEHUS JETEH M MOJIOACKU», YTBEPKAECHHBIX MOCTAHOBJICHHUEM
raBHOro canutapHoro Bpada ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «I'urnennyeckue HOPMATHBBI U TPEOOBAHMS K 00CCTICUCHHIO O€30TIaCHOCTH
u  (unm) Oe3BpPeIHOCTH Ui YeJoBeKa (PaKTOpoB cpeApl OOWTaHHS», YTBEPIKICHHBIX
MMOCTAaHOBJICHUEM TJIABHOTO caHUTapHOTO Bpada ot 28.01.2021 Ne 2;

e KOHICMIMMU PA3BUTUS MaTEMaTH4YECKOro 00pa3oBaHUs, YTBEPXKIECHHOM  pacnopskeHHEM
[IpaButenscTBa oT 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIJaHA OCHOBHOTO 00IIero oOpazoBaHusi, yTBepkAeHHOTO nprkazoM MAOY «Cpenuss
mkosa Ne8» ot 31.08.2023 Ne 611 «O06 yTBepkJIeHUH OCHOBHOM 0Opa30BaTEIBHON MPOTPAMMBbI
OCHOBHOTO 00111er0 00pa3oBaHus»;

e (enepanpHOll pabouyeil mporpammbl yueOHOro Kypca «l'eomMeTpus», KOTOpBIA BXOJUT B COCTaB
yueOHoro npeamera «MaTeMaTHKay.

PaGouas mporpamMmma opueHTHpPOBaHA Ha IEJIEBbIE TPUOPUTETHI, CHOPMYIUPOBAHHBIE B (peiepabHOM
paboueii mporpamMmme BocuTaHus u B paboyeii mporpamme Bocnutanus MAOY «Cpennss mikomna No8y»
I'eoMeTpust Kak OJIMH U3 OCHOBHBIX PA3/IENIOB IIKOJIBHONW MaTeMaTHKH, UMEIOIINI CBOEH 11eTbI0 00eCeunTh
M3YyYEeHHE CBOMCTB M pa3MepoB (pUTyp, WX OTHOIICHUN M B3aUMHOE PACIOJIOXKEHHUE, OMHUPACTCS Ha
JIOTUYECKYI0, TOKA3aTeIbHYIO JTHHHIO.

Ieab wu3yueHUs T€OMETPUM Ha YPOBHE OCHOBHOIO 00IIero o0pa3oBaHMs 3aKJIIOYaeTcs B TOM, YTO
oOyyaronuiicss yu4uTcsi MPOBOJUTH JOKa3aTeNbHBIE PACCYKICHUS, CTPOUTH JIOTHUECKHE YMO3aKIIOUEHUS,
JOKa3bIBaTh UCTUHHBIC YTBEPKACHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYKIEHUS «OT
MIPOTUBHOTOY», OTIUYATh CBOMCTBA OT MPU3HAKOB, OPMYIUPOBATH OOpATHBIE YTBEPKICHUS.

Bropoii 1enpo u3yueHus: TEOMETPHH SIBJISIETCS WCIOJIb30BaHHE €€ KaK MHCTPYMEHTA MPH PEIICHHH Kak
MaTeMaTHYeCKUX, TaK U MPAKTHYECKUX 3324, BCTPEUAIONIUXCS B peanbHOM Ku3HU. OO0yJaromuncs T0IKeH
HAYYUTHCS OMPENEIUTh TEOMETPUUECKYIO (PUTYpy, OTTUCATh CIIOBAMU JAHHBIM YepTEX WM PUCYHOK, HAUTH
TJIOMIA/Ib 3€METBHOTO y4acTKa, PACCUUTaTh HEOOXOAUMYIO UTMHY OTITOBOJIOKOHHOTO KaOeNs WiH




TpeOyemble pa3Mepbl rapaxa Juisi aBTOMOOWIS. DTOMY COOTBETCTBYET BTOpAsi, BHIUMCIMTEIbHAS JIMHUS B
n3ydyeHuu reoMerpud. Ilpu pemieHun 3agay NpakTUYECKOTo XapakTepa OOy4yaroLIMicsl YYUTCS CTPOUTH
MaTEeMaTUYECKUE MOJIEIN PEANbHBIX JKU3HEHHBIX CUTYyallMil, MPOBOJAUTH BBIYUCIEHUS U OLEHUBATh
a/IEKBaTHOCTD IOJIyYEHHOTO PEe3yJIbTarTa.
KpaiiHe BaxXHO MOAYEPKUBATh CBSA3M TE€OMETPUM C JPYIrMMH Y4YEOHBIMU IpeaMETaMH, MOTHBUPOBATH
HCI0JIb30BATh ONpPENEIECHUsS TEeOMETPUYECKHMX (UIyp U MOHATHM, JIEMOHCTPUPOBATH MPUMEHEHUE
MOJTyYCHHBIX YMEHUH B (U3UKE M TEXHHUKE. DTH CBSI3U HamOoJiee sIpKO BUIHBI B TeMax «BekTopbiy,
«TpuroHomerpuueckue cOOTHOLIEHU», «Meroa koopauHat U «Teopema [ludaropar.
VYuebnsIii Kypc «['eomMeTpus» BKIIOYAET CIEAYIONINEe OCHOBHBIE pa3zeiibl couepaHus: «l eomerpuyeckue
burypel W UX CBOWCTBa», «VI3MEpeHHE TEOMETPUUYCCKUX BEIHYUH», «JleKapTOBBI KOOpIWHATHI Ha
10cKoCcTUY, «BekTopb», «/IBuxkenus miockoctny», «IIpeodpasoBanus nogoous».
Ha u3yuyenue yuedHoro kypca «I'eomerpus» orBogutcs 204 yaca: B 7-M kiacce — 68 yacoB (2 yaca B
Hejeno), B 8-M kiacce — 68 vacos (2 vaca B Hezeno), B 9-M kimacce — 68 yacos (2 yaca B HeZleIN0).
Jlia peanu3anuy MporpaMMbl UCTONb3YIOTCA Y4€OHUKH, JOMYIIEHHbIE K MCIOIb30BAaHUIO NIPU peaanu3aluu
HMMEIOILIUX FOCYAaPCTBEHHYIO aKKpEeAUTALMI0 00pa30BaTeIbHBIX IPOTpaMM HavyaabHOTO OOIIEro, OCHOBHOTO
obmiero, cpegHero ooOmero o0pa3oBaHUsA OpraHU3alMsIMU, OCYIIECTBISIOMMMHU 00pa30BaTEIbHYIO
IeSTeNbHOCTb, TpuKa3oM Munmpocsemenus ot 21.09.2022 Ne 858:

o T'eomerpus, 7-9 xknaccel/ Atanacsa JI.C., byry3os B.®., Kagomuies C.b. u apyrue, AkunonepHoe

obmectBo «M3natenpcTBO «lIpocBemenne.

DneKTpOHHBIE 00pa30BaTeIbHbIE PECYPChl, NOMYIIEHHbIE K HCIOJIb30BAHUIO MPHU peau3aliuy HMEIOUINX
rOCy/IapCTBEHHYIO aKKpEAUTAIMI0 00pa30BaTeNbHbIX MPOrpaMM HadallbHOTO OOIIEro, OCHOBHOTO OOILEro,
cpenHero obmiero oopazoBanus mpukazoM Munnpocsenienus ot 02.08.2022 Ne 653:

e ['eomerpus, 7 xmacc, PI'AOY HAI10 «Axagemust Munnpocsemenust Poccuny;

e ['eomerpus, 8 xkmacc, DI'AOY HAI1O «Axanemust Muanpocsemenust Poccuny;

o T'eomerpus, 9 kmacc, PI'AOY HAI10 «Axagemust Munnpocsemenust Poccuny;

e DJEKTPOHHBIN 00pa3oBaTeNbHBIN pecypc «Jlomanraue 3amanus. OcHOBHOE 00111ee 0Opa3oBaHMeE.

I'eomerpusi», 7-9 xnacc, AO UznarensctBo «IIpocBemenuey;

Coneprxkanmne y4eOHOro npeamera
7-i KJa1ace
Havanpubpie monsTus reometpuu. Touka, mpsmMas, OTpe30K, Jyd. Yroia. Bunel yrinos. BeprukanbHbie u
cMexHble yribl. buccekrpuca yria. Jlomanas, MHOroyroipHukK. [lapamiensHOCTh M NEPIEHIUKYISIPHOCTD
MPSIMBIX.
Cummerpuunblie (urypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuH. [IpuMepsl CUMMETpUH B OKPYKarOIIeM
MHUDE.
OcHOBHBIE TIOCTPOCHHUS C IOMOIIBIO IUPKYIA U auHeiku. TpeyronsHuk. Beicota, Mmeauana, 6uccekTpuca,
HX CBOWCTBA.
PaBHOOEIpeHHBIN 1 PABHOCTOPOHHUM TPEYroIbHUKH. HepaBeHCTBO TpeyroabHHUKa.
CaoiicTBa ¥ MpU3HAKU PaBHOOEIPEHHOTO TpeyroyibHuKa. [Ipr3Haku paBeHCTBA TPEYTOJbLHUKOB.
CpoiicTBa W TpHU3HAKK TapauIeNbHBIX NpsMbIX. CymMMa VyIJOB TpeyrojlibHUKAa. BHemHuEe  yrisl
TPEYroJabHUKA.
[IpsiMOyrobpHBI TpeyrojJbHUK. CBOMCTBO MeAMaHbl MNPSIMOYTOJIBHOTO TPEYroJbHUKA, MPOBEACHHON K
runotenyse. [lpu3Haku paBeHCTBa MNPSAMOYTOJBHBIX TPEYrOJbHHUKOB. IIpsIMOYTrONBHBIN TpPEYyroabHUK C
yriom B 30°.
HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYTOJIbHHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeOpeMa o
OosblIeM yriie U O0JbIIeH CTOPOHE TpeyroybHUKa. [leprneHuKyssp U HaKJIIOHHAS.
I'eomerpuueckoe MecTo ToueK. buccekTpuca yriia M CEepeIUMHHBIM NEPHEHAMKYISp K OTPE3KYy Kak
r€OMETPUYECKHUE MECTa TOYEK.



OKpy:XHOCTb U KpYT, XOpJa U JuaMeTp, UX CBOMCTBA. B3anMmHOE pacmosioKeHue OKPYKHOCTH M MPSIMO.
KacarenbHast u cekymas K OKpyKHOCTH. OKpyKHOCTb, BIMCaHHas B yroj. BrucaHHas u omnucaHHas
OKPY>KHOCTH TpPEYyroJIbHUKA.

8- KJy1ace

YerbipexyroapHuku. [lapamienorpamm, ero nmpusHakud U cBoiicTBa. YacTHbIE ciaydad NapajuieorpaMMOB
(mpsSIMOYTOJILHUK, poMO, KBajapar), WX NPHU3HAKH M CBoiicTBa. Tpameuus, paBHOOOKas Tpamemus, ee
cBOMcTBA U IIpu3HaKu. IIpsamoyronpHas Tpanenus.

Meron ynBoenus meauansl. LlenTpanbHas cumMmerpus. Teopema Daneca u Teopema 0 IPONOPLMOHATIBHBIX
OTpE3KaX.

CpenHue IMHUY TpeyroJbHUKA U Tpareuuu. LleHTp macc TpeyrosibHUKA.

[Tonobue TpeyronpHuKoB, K03ddunuent nonodus. [IpusHaku nomodust TpeyronbHUKOB. [Ipumenenue
000U pYU pPEeLIeHUH MPAKTUYECKUX 3a1au.

CpoiicTBa momajei reomerpuueckux puryp. @opmysnsl Uid 10U TPEYroJibHUKA, apaieIorpaMma,
pombOa u Tpaneruu. OTHOIIEHUE TUIOIAAeH TOJOOHBIX PUTYD.

Brruncnenue mioiaaeil TpeyroJbHUKOB M MHOTOYTOJIBHUKOB Ha KJIeT4aTo Oymare.

Teopema [Iudaropa. [Ipumenenne Teopemsl [ludaropa npu pemeHnn npakTHYECKUX 3a4a4.

CuHyc, KOCHHYC, TAHT€HC OCTPOTO YyIiia IPSIMOYrOJIbHOTO TpeyrojibHUKa. OCHOBHOE TPUTOHOMETPHUECKOE
TokaecTBO. Tpuronomerpudeckue ¢pynknuu yrios B 30°, 45° u 60°.

Brnucannple M UEHTpalbHBIE YIJIBI, YroJI MEXKIY KacaTelbHONM W XOpAOH. YTIbl MEXAy XOpAaMH U
CeKyluMU. BrincanHble 1 onMcaHHbIE YETHIPEXYTOIbHUKN. B3anuMHOe pacrolioskeHHne ABYX OKpPYKHOCTEH.
Kacanue okpyxxnocreil. O01ue kacaTelbHble K IByM OKPYKHOCTSIM.

9-i1 KJ1acc

Cunyc, xkocunyc, Tanreic yriioB ot 0° mo 180°. OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIeCTBO. DopMyIb
IIPUBEACHHUS.

Pemienue tpeyrosbHUKOB. TeopeMa KOCHHYCOB M TE€OpE€Ma CHUHYCOB. PemieHune mpakTHYeCKUX 3ajad C
HCIOJIb30BAHNEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaobus. [logodrue cOOTBETCTBEHHBIX JJIEMEHTOB.

Teopema 0 HmpoM3BEACHHH OTPE3KOB XOPI, TEOPEMBI O IPOU3BEACHHM OTPE3KOB CEKYILHX, TEOpPEMa O
KBaJlpaTe KacaTeabHOMU.

Bekrop, anuHa (MOAyab) BEKTOpPA, COHANPABIIEHHbIE BEKTOPHI, IPOTHBOIOJIOKHO HAIIPABICHHBIE BEKTOPHI,
KOJUIMHEApHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPALlUU HaJ BEKTOpaMu. Pa3iokeHue BEKTOpa 1o AByM
HEKOJUIMHeapHbIM BekTopaM. KoopaunaTe! Bektopa. CKalsipHOE NIPOU3BEACHUE BEKTOPOB, IPUMEHEHUE VIS
HAaXO0XACHHUS JUIMH U YIJIOB.

JlexkapTOBbI KOOPAMHATBI HA IUIOCKOCTH. YPABHEHHUS NPSAMOM U OKPYKHOCTH B KOOPAMHATAX, IIEPECCUCHUE
OKPY’KHOCTEH U NpAMBIX. MeTo KOOpIMHAT U €ro NIPUMEHEHHUE.

IIpaBunbHBIE MHOTOYTOJIBHUKHU. JlIMHA OKpY:XHOCTH. I'pamycHas ¥ paauaHHas Mepa yIJa, BBIYHMCICHHE
JUIMH Oyr OKpyxHOcTel. [lmomans kpyra, cekropa, CerMeHra.

JIBMKEHUS MJIOCKOCTU M BHYTPEHHUE CUMMETpUH (puryp (31aemMeHTapHble mpeacrasieHus). [lapamnensHblit
nepenoc. [IoBopor.

IInannpyemsble pe3yJabTaThl 0CBOCHHS IPOrPAMMBI

JInyHOCTHBIE pe3yJIbTAThI

JIM4HOCTHBIE pe3yIbTaThl OCBOEHHS IPOTpaMMbl yueOHOTo Kypca «['eoMeTpHs» XapaKTepu3yrTCs:

1) maTpnoTHYecKOe BOCIIUTAHHE:

IIPOSIBIIEGHUEM MHTEpECA K MPOLUIOMY M HACTOSILIEMY POCCUICKON MaTeMaTHKH, [ICHHOCTHBIM OTHOLIEHUEM
K JIOCTM)KEHUSAM POCCHUHCKHX MAaTEMAaTHMKOB M POCCHUICKON MaTeEMaTHYECKOM IWIKOJBI, K HCIIOJIBb30BAHUIO
9THUX JOCTI)KEHUH B IPYTrUX HayKax U MPUKIAJHBIX chepax;

2) rpaIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCTIMTAHUE:



TOTOBHOCTBIO K BBIMIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWMHA M pealli3allud €ro MpaB, MPEICTABICHUEM O
MaTEeMaTHYEeCKUX OCHOBaX ()YHKIIMOHWPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHIA, MPOIEIYpP TPakIaHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYXACHHUIO STHYECKHUX MPOOIIEM, CBSI3AaHHBIX C
MPAKTUYECKUM TIPUMEHEHHEM JOCTM)KCHHM HAayKH, OCO3HAHHEM BaXKHOCTH  MOPAIbHO-ITHYECKUX
MIPUHIIUIIOB B JICATEIILHOCTH YUEHOTO;

3) Tpy/10BO€ BOCIIUTAHME:

YCTAaHOBKOW HAa aKTHMBHOE YYacTHE B PEIICHUM TMPAKTHYSCKUX 3aa4 MATEeMAaTHYECKON HampaBlICHHOCTH,
OCO3HAHMEM BAXXHOCTH MATEMATHUYECKOTO OOpa3oBaHMS HAa MPOTSHKEHUH BCEH JKU3HHM JUTSI YCTICIIHOM
poecCHOHAIEHON JISATEIIBHOCTH W PAa3BUTHEM HEOOXOIUMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U
MMOCTPOCHUEM WHJWBHIyaTbHOW TPAaeKTOPHH OOpa30BaHUS W J>KM3HCHHBIX IUTAHOB C YYETOM JIMYHBIX
HWHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYECKOe BOCIIUTAHME:

CIIOCOOHOCTBIO K 3MOITMOHATLHOMY M 3CTETHYCCKOMY BOCIPUATHIO MAaTEMaTHYECKHX OOBEKTOB, 3ajad,
PENICHUH, pacCyXICHHUA, YMCHHUIO BUACTh MATEMaTHICCKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOT' 0 MO3HAHMS:

OpHEHTAICH B JEATCIILHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHUS YeJIOBEKa, MPUPOIBI M OOIIECTBA, MOHMMAHHEM MAaTEeMaTHYCCKOW HAyKH Kak
cdepbl YeIoBeUeCKOH ACSITeILHOCTH, 3TAlOB €€ Pa3BHTHS W 3HAYMMOCTH IS PAa3BUTHS IIHMBWIIM3AIINH,
OBJIAJICHUEM S3BIKOM MAaTeMAaTHKH W MaTeMaTHYeCKOW KYyJIbTYpOW Kak CpPEJICTBOM TO3HAHHUS MHUpA,
OBJIAJICHUEM MPOCTEHUIITUMI HaBBIKAMHU UCCIICIOBATEILCKOH JACITeILHOCTH;

6) pusuueckoe BocnuTanue, GopMUpoOBaHHE KYJIbTYPhI 30POBbS M IMOIMOHAILHOI0 0JIATOMOJIYUHSI:
TOTOBHOCTBIO NMPUMEHSATh MaTeMaTHYecKHe 3HaHUS B MHTEpEcax CBOErO 370POBbs, BEIEHUS 3/I0POBOTrO
o0pa3za xu3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUH U OT/ABIXA, pEryisipHas GU3nvecKas
AKTUBHOCTH), CPOPMUPOBAHHOCTHIO HaBBIKA peieKCHH, TPU3HAHUEM CBOETO IIpaBa Ha OMIMOKY W TaKOTO
e TpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYECKOe BOCITUTAHNE:

OpUEHTAllel Ha TMpUMEHEHHWE MaTeMaTUYeCKUX 3HaHUU JUId pelleHus 3a7ady B 00JIACTH COXPaHHOCTH
OKpY’Karolllel cpeibl, IUIAHUPOBAHUS MTOCTYIIKOB U OLIEHKU UX BO3MOJKHBIX MOCIEICTBUH I OKpY>Karoueit
Cpelibl, 0CO3HAHHEM TTI00aIBHOIO XapaKTepa dKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHus;

8) amanTanus K U3MEHAIOMMMCS YCJIOBHIM COIMAJIbLHOI U IPUPOTHOI cpebl:

TOTOBHOCTBIO K JICHCTBUAM B YCIOBHUSX HEONPEICICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 MPaKTUYECKYI0 NeATeIbHOCTh, B TOM YHCIE yYMEHUE YUYUThCS y IPYTUX JIojAed, mpuodOperaTh B
COBMECTHOU JEATEeIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMH U3 OIBITA APYTUX;

HEO0OXOIUMOCThIO B (DOPMHpPOBAaHMM HOBBIX 3HAHWM, B TOM 4Hcle (opMmynupoBaTh UAECHU, MOHATHUSA,
rUnoTe3bl 00 00BEKTaxX U SIBICHUAX, B TOM YHCIIE pPaHEee HEU3BECTHBIX, OCO3HABATH 1E(UIIUTHI COOCTBEHHBIX
3HaHWUI U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlMIO, BOCIPHUHHMATH CTPECCOBYIO CHUTYAI[MI0 KaK BBI3OB,
TpeOYIOIIMIT KOHTPMEpP, KOPPEKTUPOBATh MPUHUMAEMble peHIeHus U AeWcTBHs, (opMmynupoBath u
OIICHUBATh PUCKHU U MOCIEICTBUS, GOPMUPOBATH OIIBIT.

MertanpeaMeTHble pe3yJbTAThI

Ilo3HaBaTebHBIE YHHBePcAIbHbIE YueOHbI€ el CTBUS

ba3zoBble 1oruyeckue 1eicTBus:

e BBIIBISITh U XapaKTEPU30BaTh CYIIECTBEHHbIE NMPU3HAKH MaTEMaTUYECKHX OOBEKTOB, MOHATHUH,
OTHOIICHUH MEXAy TMOHATUSAMH, (OPMYIUPOBATH OMpEACNeHUs] TIOHATUN, YCTaHABIUBATH
CYIIIECTBEHHBI MpU3HAK KiIaccU(UKAIMKM, OCHOBAHUS IJisi OOOOIIEHHS U CpPaBHEHHsI, KPUTEPUU
MIPOBOJMMOTO aHAJIH3A;

e BOCTIpUHUMATh, (GOopMyIHpOBaTH H MPEOOPA3OBHIBATH CYXKIEHUS:  yTBEPAUTENbHBIE U
OTpHUIaTeNbHbIE, €AMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE,



e BBUIBJIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3U U MPOTHBOpEYHs B (pakTax, JaHHBIX,
HAOMIONEHUSAX M YTBEPXKACHUSAX, INpemiaraTb KPUTEPUU JUIS BBISBJICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNI;

e JleNaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aK/IH4YEHNUH, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

e pa3duparh J0OKa3aTelbCTBA MAaTEMAaTHUECKUX YTBEPXKIACHUH (NpsIMBIE W OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSITEIIFHO HECTIOKHBIE JOKA3aTeIbCTBA MAaTEMAaTHIYECKUX (PaKTOB, BHICTPAUBATH
apryMeHTaluI0, [PUBOJUTh MPUMEPbl M KOHTPOPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXaeHus;

e BBIOMpaTh CrOCcOO pemeHus y4eOHOW 3amauu (CpaBHHUBATh HECKOJBKO BapHAHTOB pEIICHUS,
BBIOMpATh HanOOJIee OIXOIAINHA C YIETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUEB).

Ba3oBble nuccienoBare/bCcKkue 1eiCTBUSA:

e HCIOJb30BaTh BOIPOCHI KaK MCCIIENOBATEIbCKUNA HWHCTPYMEHT IMO3HaHUS, (POPMYIHpPOBATh
BOIPOCHI, GUKCUPYIOLINE TPOTUBOPEUHNE, TPOOIEMY, CAMOCTOSTENILHO YCTaHABINBATh HCKOMOE U
naHHOE, (GOPMUPOBAThH TUIIOTE3Y, APTYMEHTUPOBATh CBOIO MO3UIIMIO, MHEHUE;

e TPOBOJUTH MO CAMOCTOSITEIBHO COCTaBJICHHOMY IUIAHY HECJIOKHBIM SKCIEPUMEHT, HeOObIIOoe
UCCIIEIOBAaHUE TI0 YCTAHOBJIEHHIO OCOOEHHOCTEHl MaTeMaTH4YecKoro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty CO00ii;

e caMoOCTOSTeNbHO (OPMYIUpOBaTh OOOOIIEHHS] U BBIBOJABI IO pe3ylbTaTaM IMPOBEACHHOTO
HaOJIO/IEHNs], UCCIIeI0BAaHNUs, OLIEHUBATh JIOCTOBEPHOCTh MOJYYEHHBIX PE3yJIbTaTOB, BHIBOJIOB U
00001IeHNI];

e IIPOrHO3MPOBATh BO3MOXKHOE Pa3BUTHE NPOIECCA, a TAKXKE BBIIBUIATH MPEANOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pa6ora ¢ undopmanmeii:

e BBIABJIATH HEAOCTATOUYHOCTh M U30BITOUHOCTh HH(POPMALIUH, TAaHHBIX, HEOOXOIUMBIX [Vl pEIICHUs
3aJauy;

e BBIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(POPMALMIO PA3IUYHBIX
BUJIOB U ()OPM IIPECTABICHMUS;

e BbIOMpaTh (PopMy IpeAcTaBiIeHUs MHPOPMALUU U WLIIOCTPUPOBATh pelIaeMble 3a/laul CXeMaMH,
JMarpaMMaMu, HHOU rpagUuKoi U UX KOMOUHAIMSIMU;

e OLEHMBATH HAAEKHOCTh HHGOPMALMU IO KPUTEPUAM, MPEUIOKEHHBIM yUYUTEIEM MU
c(OpMYJINPOBAHHBIM CaMOCTOSATENIBHO.

KoMMmyHHKaTHUBHBIC yHUBEPCAJIbHbIEC YUeOHbIE JeHCTBHS:

e BOCIPUHUMATH U (POPMYIMPOBATH CYKICHUS B COOTBETCTBHM C YCIOBHMSIMU U LIEISIMU OOLICHHS,
SICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOYKY 3PEHUS B YCTHBIX U IMMCbMEHHBIX TEKCTAX, J1aBaTh
MOSICHEHUS 110 XOJly pellIeHus 3a7a4l, KOMMEHTUPOBATh MOJIy4YeHHbIH pe3ybTar;

e B X0J€ 00CY)XJEHH 33aBaTh BOIIPOCHI 110 CYIIECTBY O0CYXAaeMOU TeMbl, IPOOIEeMBI, peraeMon
3aJla4uM, BBICKA3bIBAaTh HJEU, HAIICJIEHHBIE HA MOMCK PELIEHUS, CONOCTABIATh CBOM CYXKACHHUA C
CYXKJIEHUSIMH JAPYIMX YYAaCTHMKOB JHajiora, OOHapy)XHMBaTh pa3ziIMuue U CXOJACTBO MO3MIMH, B
KOPpEeKTHOH opme (HhopMyIHpoBaTh pa3HOITACHsl, CBOU BO3PAKEHHUS;

e TMPEACTABIATH PE3yAbTaThl PEIIEHUS 3aJauyd, OKCIEPUMEHTAa, MCCIEA0BAaHUSA, IIPOEKTa,
CaMOCTOSTEJILHO BBIOMPATh (hopMaT BBICTYIUICHHS C YUYETOM 3a/a4 IMPe3eHTallud U 0COOCHHOCTEN
ayJIUTOpUH;

e TIOHMMATh U MCIOJB30BATh MPEUMYILIECTBA KOMAHJHONW U MHIUBHIyalbHON pabOThl pU pelIeHUH
y4eOHBIX MaTeMaTUYeCKUX 3a/1a4;

e TPUHHMMATh II€JIb COBMECTHOH AEATENbHOCTH, IJIAHUPOBATH OPraHU3AIMI0 COBMECTHOI paboTHI,
pacrpenesaTh BUabl paboT, JOrOBapUBATHCS, 00CYKIaTh MPOIECC U pe3yabTaT padoThl, 00001aTh
MHEHUS HECKOJIBKHX JIIOJIEH;



e YY4acTBOBaTh B IPYMIOBEIX (hopmax paboThl (0OCYKICHHS, OOMEH MHEHUSMHU, MO3TOBBIC IITYPMBI
U JIpYTHE), BBIMIOJHATH CBOK YacTh pPa0OThI U KOOPAUHHPOBATH CBOM JCHCTBHSI C JIPYrUMU
YJIEHaMU KOMAaH/JIbl, OLIEHMBATh KaueCTBO CBOEr0 BKJaJa B OOIIMHA MPOAYKT IO KPUTEPUSM,
c(OpPMYIMPOBAHHBIM Y4AaCTHUKAMU B3aUMOJICHCTBUSI.

PeryasiTuBHble yHUBepPcaIbHbIE YUueOHbIe JeHCTBUS
Camoopranu3anus:

e CAMOCTOSITEJILHO COCTaBJISThH IJIaH, AJITCOPUTM PELICHUs 3a7a4u (WK €ro 4acTb), BbIOUpaTh ciocod
pELIEHUs C YYETOM HMMEIOIIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh U
KOPPEKTHPOBATh BAPUAHTHI PEIICHUH C y9eTOM HOBOW WH(MOpPMAIUH.

CaMOKOHTPOJIb, 3MOLHOHAIbHBIH HHTEJJIEKT:

e BIQJETh CIOCOOAMH CaMOIPOBEPKH, CAMOKOHTPOJSI TIpolecca U pe3ylbTaTa peHIeHUs
MaTeMaTUUEeCKOM 3a1a49H;

e TPEABUACTHh TPYTHOCTH, KOTOPHIE MOTYT BO3SHUKHYThH MPHU PEIICHUH 3a7a4l, BHOCUTh KOPPEKTHUBBI
B JICATEILHOCTh HA OCHOBE HOBBIX OOCTOSITENILCTB, HANJACHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

e OIICHUMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTU MOCTABICHHON I€JIM M YCIOBUAM, OOBSACHATH
NPUYUHBI  JTOCTMDKCHHUS WJIM HEJOCTW)KCHHS 1€, HAaXOJWTh OIIMOKY, JaBaTh OIICHKY
MPHUOOPETEHHOMY OIIBITY.

IIpenmeTHbIe pe3ybTAThI

7-# KJacc

K xonIty 00y4ueHust B 7-M KJjacce 00yJarOIMics MOJYyIUT CISAYIONINE TPEAMETHBIC PE3yIbTaThl:
Pacnio3znaBath n3yueHHbIe reoMeTprUecKre (GUTyphl, ONPEAEIATh X B3aUMHOE PacIoioKeHue, n300pakaTh
reoMeTpuueckre (GUrypbl, BBIIOIHATH YEPTEKHU MO YCIOBUIO 3a/1aun. VI3MepsATh THMHENWHbIE U YTIOBbIE
BEJINYMHBI. PemaTs 3ajaun Ha BBIUNCIEHUE JUIMH OTPE3KOB U BEJINYUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH MPEIMETOB B pEalbHOM >KH3HH, pa3MEpOB
MPUPOAHBIX 00BEKTOB. Paznnuare pazMepbl 3TUX 0OBEKTOB MO MOPSAKY BEIUYNHBI.

CTpouTh 4epTekKHU K TEOMETPUUECKUM 3a7a4aM.

[lonp30BaTbcsi NpHU3HAKaMU  PABEHCTBA TPEYTOJbHUKOB, MCIOJI30BaTh IPU3HAKM U CBOWCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PEUICHUH 33/1a4.

[IpoBOANTH TOTUYECKHUE PACCYKIECHUS C UCIIOIb30BAHUEM F€OMETPUUECKUX TEOPEM.

[lonp30BaTbCcsi NpHU3HAKAMU  PABEHCTBA MPSAMOYTOJbHBIX  TPEYrOJbHUKOB, CBOWCTBOM  MEJMaHBI,
MIPOBEACHHON K TMIIOTEHY3€ NPSIMOYTOJIBHOIO TPEYrOJIbHUKA, B PEIIEHUH F'€OMETPUUECKUX 3a/1a4.
Omnpenenars napamiedbHOCTh TMPSAMBIX C IOMOIIBIO YIJIOB, KOTOpble OOpa3yeT ¢ HHUMH CEKYIIas.
Onpenensats NapajiieIbHOCTh HPSIMBIX C MOMOILIBIO PAaBEHCTBA PACCTOSIHUKM OT TOYEK OJHOM MpPSAMOHN 10
TOYEK APYTOU IPSAMOM.

Pemats 3a1aun Ha KeTuaToit Oymare.

[TpoBOIUTH BBIYMCIICHUS U HAXOAUTH YHCIOBBIC U OYKBEHHBIE 3HAUCHUS YIJI0B B TEOMETPUUECKHX 3a]auax C
WCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIHHHUKOB U MHOTOYTOJILHUKOB, CBOIMCTB YIJIOB, 00pa30BaHHBIX MPU
MEePECEUCHNH ABYX MapayIeIbHbIX MPSAMBIX CEKyIllel. Pemars npakTuieckue 3a1auyu Ha HaX0XK/JECHUE YIJIOB.
Brnagerp moHsATHEM T€OMETPUUYECKOTO MECTAa TOUEK. YMETh OMpPENeNsiTh OMCCEKTPUCY yIia M CepeIMHHBIH
MEPIEHIUKYIISAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIHpOBATH ONPENEICHUS OKPYKHOCTH U Kpyra, XOpJAbl U JUaMeTpa OKPYKHOCTH, MOJb30BATHCS HX
CBOMCTBAMH. YMETh IPUMEHSTh 3TU CBOMCTBA MPH PEIICHUH 3a1a4.

Brnagets mnOHATHEM ONHUCAHHOW OKOJO TPEYroJdbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€ LIEHTP.
[Tonb3oBatbest pakTamMu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CE€PEIUHHbIC NEPIEHAUKYISAPBI K CTOPOHAM TPEYroJIbHUKA NEPECEKAIOTCS B OJIHOM TOUKE.

Brnagets mnoHsTHMEM KacaTeNbHOM K OKPYXHOCTH, IIOJb30BATHCS TEOPEMOW O MEPHEHAUKYISIPHOCTU
KacaTelbHOU U paJnyca, MPOBEACHHOIO K TOUKE KacaHUsl.



[Tonb30BaTbcs MPOCTENILIMMU F€OMETPUIECKUMHI HEPABEHCTBAMU, IOHUMATh UX IPAKTUYECKUNA CMBICII.
[IpoBOIUTE OCHOBHBIE TEOMETPUUECKUE TTOCTPOECHUSI C TOMOLIBIO LIUPKYJIS U JTMHEHKH.

8- KJace

K kon1y 00y4enus B 8-M kJiacce 00yJaromuiics MOIyYUT CICTYIONIUE IPEIMETHBIC PE3yIbTAThI:
PacriozHaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI, II0JIb30BaThCSl UX CBONCTBAMU IpU
pELIEHNH T€OMETPUYECKUX 3a/1au.

[IpuMeHsTh CBOKCTBA TOUKH IIEPECEUECHUS MEANAH TPEYTOJIbHHUKA (LIEHTPA Macc) B PEILICHUH 3a/1a4.

Bnanerp moHsTHEM CpeqHEN JIMHUM TPEyroJIbHWKAa M Tparneluy, IPUMEHSTh WX CBOMCTBA NPHU pELICHUU
reomeTpuueckux 3anad. llomp3oBarscs Teopemort dameca U TEOpEMON O IPONOPLUOHAIBHBIX OTPE3KAX,
MPUMEHSTH UX JUISl pELIEHUs] TPAKTUYECKUX 3a7a4.

[TpumMeHsTh MPU3HAKK OI00HS TPEYTOJIBHUKOB B PEIICHUU TEOMETPUIECKUX 3a71a4.

[Tonb3oBarbest Teopemoit Iludaropa g pemieHus: reOMETpUYECKUX W MpakThyeckux 3agad. Ctpoutsb
MaTeMaTHYECKyl0 MOJeJIb B MPAKTHUECKHUX 3a/a4aX, CaMOCTOSITENbHO JIeNaTh YEpPTeK M HAXOIUTh
COOTBETCTBYIOIIUE JJTUHBI.

Bnagerp moHATHSAMHM CHHYCa, KOCHMHYCa M TaHI€HCAa OCTPOro yIjia MIPSIMOYTOJBHOIO TpPEYroJbHHKA.
[Tonb30BaTbCst 3TUMU MOHATUSAMU IS PEILICHUS IPAKTUYECKUX 3a]1a4.

Boruncnsate (pa3nuyHbIME  crioco0amMu) IUIOLIaJb TPEYroJibHUKAa M IUIOIIAJd MHOTOYTOJIBHBIX (Uryp
(monb3ysich, TA€ HEOOXOAMMO, KalbKyassTOpoM). IIpUMEHATH NOJy4YyeHHbIE yMEHUS B IMPAKTUYECKHX
3ajayax.

Brnagetp MOHATUSAMU BIMCAHHOTO M LIEHTPAJIBHOTO yIJla, CIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX yriaX, yriax
MEeXAY XOopJamMH (CeKYIIMMH) U yIiie MeXAy KacaTelIbHON 1 XOpAOoi NpU pelIeHuU reOMETPUYECKUX 3a1au.
Brnanets moHATHEM ONHMCAHHOTO YETHIPEXYrOJIbHHUKA, IPUMEHATh CBOMCTBA ONMCAHHOTO YEThIPEXYrodbHUKA
IIPU PELICHUH 3a7a4.

IIpuMeHATh MOJyYEHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTeMaTHUYECKHE MOJENU s 3ajJad pealbHOU
KHU3HU M IPOBOJUTH COOTBETCTBYIOILME BBIUUCIEHHUS C IPUMEHEHHEM MOJ00UsS U TPUTOHOMETPHHU
(TONIB3yYACh, T1Ie HEOOXOAMMO, KATBKYIATOPOM).

9-i kJacc

K xoHIty 0OyueHus B 9-M kJ1acce 00yqaronuiics MOJIy4uT CIeIyOUINe IPEIMETHbIE PE3YIbTaThl:

3HaTh TPUTOHOMETPUUYECKHE (YHKIUHU OCTPBIX YIJIOB, HAXOAUTh C MX IOMOILBIO Pa3IMYHbIC HJIEMEHTHI
IPSIMOYTOJIbHOTO TPEYroJibHUKA («peIIeHHe HMPSIMOYTOJIbHBIX TPEyroJbHUKOB»). Haxoauth (C MOMOILBIO
KaJIbKYJISITOPA) AJMHBI ¥ YIJIbI 7151 HETAOJMYHBIX 3HAUCHUH.

ITonp3oBaTbes popMyaaMu NPUBEICHHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOKJIECTBOM [UIsl HaXOXKJICHUS
COOTHOILEHUI MEX]ly TPUTOHOMETPUUYECKUMH BETMUNHAMH.

Hcnonb30BaTh TEOpEMBbl CHUHYCOB U KOCHHYCOB JUISI HaXOKICHUS PA3IMUYHBIX JIEMEHTOB TpPEyroJbHHKA
(«perieHne TpeyroJabHUKOBY), IPUMEHATh UX IPU PEILIEHUN FEOMETPUUECKUX 3a/1ay.

Bnaners mnonsTHsMH npeoOpa3oBaHUs 10A00US, COOTBETCTBEHHBIX 3JEMEHTOB MOJOOHBIX (uryp.
ITonp30BaTbes CBOMCTBAMM 10I00US MPOU3BOJIBHBIX (DUT'YP, YMETh BBIYMCIATH JUIMHBI U HAXOAUTh YIJIbl Y
1o100HbIX ¢uryp. [IpumeHaTs cBoiicTBa MoJOOUS B MPAKTHUECKUX 3ajadax. YMETb MPUBOJUTH NMPUMEPHI
10JI00HBIX (PUTYP B OKPYKAIOIIEM MHpE.

Ilonb30BaTbcs TeOpeMaMM O TPOU3BENCHHM OTPE3KOB XOPHA, O IPOU3BEACHUHM OTPE3KOB CEKYIIUX, O
KBaJ[paTe KacaTeJbHOM.

ITonp30BaThcs BEKTOpAaMH, HOHUMATh UX F€OMETPUUECKUI U (PrU3NUYECKH CMBICI, TPUMEHATh X B pPEILICHUH
reoMeTpuYecKkux U pusnueckux 3agad. IIlpuMeHsTH cKalsipHOE MPOU3BENEHHE BEKTOPOB Ul HAXOXKJICHHS
JUTUH U YTJIOB.

[lonb30BaTbcsi METOJOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B PEIIEHUH TIE€OMETPUYECKUX H
MIPaKTUYECKUX 3a/1a4.



Brnanerp MOHATHSAMHU MPAaBUIBLHOTO MHOTOYTOJIbHUKA, JUIMHBI OKPYXKHOCTH, JUTMHBI AYTH OKPYXHOCTH U
panuaHHON MEpHI yIiia, YMETh BBIYUCIIATH IUIOMIAAb KPyra U ero yactei. [IpuMeHsaTs noxydeHHbIe yMEHUS B
MPAKTUYECKUX 3a]1a4ax.

HaxonuTh ocu (MM HEHTPBI) CHMMETPUH (PUTYp, TPUMEHSTH ABWKEHUS TUIOCKOCTH B MPOCTEHITNX CITydasX.
[TpuMeHsATh MOMYYCHHBIC 3HAHUS HA MPAKTUKE — CTPOMTh MAaTEMaTHYECKHE MOJENU U 337ad peajbHON
KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BBIUMCIICHUS C MPUMEHEHUEM I0J00WsS U TPUTOHOMETPUYECKUX
GbyHKIUH (TOTB3YSCH, TJe HE00X0AUMO, KATBbKYISITOPOM).

TemaTnueckoe NJiaHNPOBaHNe

7-# KJ1acc

HanMeHoBaHMe KosmmuecTBo yacos
Ne DJIeKTPOHHbIE (uugposbIe)

q/n | PASACTOB - TEM Beero Kontpoabubie | [IpakTuueckue 06pazoBaTebHbIE pecypebl
nporpaMmel padoThI padoThI
[Ipocreitmme
r€OMETPUUECKHIE
burypsl 1 ux bubmmorexa ®I'NC «Mos mikona» —

1 | cBoiicTBa. 14 lesson.academy-

W3zmepenue content.myschool.edu.ru/02.3/07

T€OMETPUUECKHUX

BEJTUIHH
I'eomertpus, 7 knacc, DI'AOY 1O

2 | TpeyroabHuku 22 1 «Axanemus MuHIpocCBeEHUs

Poccun»

Mapannenbisre DIIeKTPOHHBIN 00pa30BaTEIbHBIN
pecypc «/lomarrHue 3a1anusl.

3 TPAMBIE, CYMMa 14 1 OcHoBHOE 00111ee 00pa3oBaHue.
yHIoB I'eomerpus», 7-9 xiacc, AO
TheyrospHiia N3patensctBO «lIpocBemenue»
OKpysKHOCTS 1 DIIeKTPOHHBIN 00pa30BaTEIbHBIN

pecypc «JloManHue 3a1aHusl.
KPVT.
4 pyr 14 1 OcHoBHOE 00111ee 00pa3oBaHue.
I'eoMmeTrpuueckue
['eomerpust», 7-9 kmacc, AO

MOCTPOCHUS
NznarenscTBo «IIpocBenienune»

IToBTOpEHME,
0000111eHNE 3HAHUI

OBILEE
KOJIMYECTBO
YACOB I10
[IPOT'PAMME

68 4 0

8-1 KJ1ace

HauMeHoBaHme KosnnuyectBo yacos
Ne DJIeKTpOHHBIE (L (PPOBbHIE)
pasieaos u TeM Konrpouasnbie | [IpakTuueckue

nporpamMmel padoTbI padoThI

n/n o0pa3oBaTe/IbHbIE pecypchl

Bcero




bubnuorexa ®I'UC «Mos
1 | YerbipexyroJbHUKH 12 1 mkoJia» — lesson.academy-
content.myschool.edu.ru/02.3/08
Teopema daineca u
TeopeMa o I'eomerpus, 8 knacc, PDI'AOY

2 | IpOnOpIHMOHATBEHBIX 15 1 IO «Axanemus
OTpEe3Kax, M0I00HbIE Munnpocsemenus Poccum»
TPEYrOJIbHUKU
[Tnomane.

Haxoxnenne DNeKTPOHHBIN 00pa30BaTEIbHBIN
iouaaen pecypc «JloManiHue 3a1aHusl.

3 | TPEYroJIbHUKOB U 14 1 OcHoBHoe 0011ee oOpa3zoBaHHeE.
MHOTOYTOJIHBIX I'eomerpust», /-9 kmacc, AO
¢uryp. [Inomaau N3narensctBO «IIpocBemenne»
MOJ0OHBIX PUTYP
Teopema [Tudaropa u I'eomerpus, 8 kmace, PI'AOY

4 | navana 10 1 HI1O «Axanemus
TPUTOHOMETPUU Munnpocsenienust Poccumny
VYTIBI B OKPYKHOCTH.

Bnoucannsie n . .
DNeKTPOHHBIN 00pa3oBaTeIbHBIN
OIIMCaHHbIE

5 | werbipexyropmmg, 13 1 pecypc «/lomarrHue 3a1anus.

KacaTelbHLe K OcHoBHoe o011ee oOpa3zoBaHHe.
I'eomerpust», 7-9 knacc,

okpyxxkHocTH. Kacanue

OKPY)KHOCTEH

6 [ToBTOpEHME, ) 4 1
0000111eHuE 3HAHUI

OBUIEE KOJIMYECTBO

YACOB I10 68 6 0

[TPOI'PAMME

9-H KJace
HanMeHoBaHMe KosmuecTBo yacos

Ne JuexkTpoHHbIe (LU poBbIEL)

qi/n | PASACIOB M TEM Beero Koutpoabubie | [IpakTuyeckue 06pazoBaTebHbIe PeCypPehl
nporpaMmel padoTbI padoThI
Tpuronomerpus.

Teopemsl bubnuoreka ®I'NC «Mos

1 | KOCHHYCOB H 16 1 mkosay — lesson.academy-
cunycoB. Pemenne content.myschool.edu.ru/02.3/09
TPEYTrOJIbHUKOB
IIpeo6pazoBanue ['eomerpus, 9 knace, PI'AOY JII10

2 mo00us. 10 1 «Axanemus MuHNpocBeeHus
Merpuueckue Poccunm»




COOTHOIICHUSA B

OKPYXHOCTH
DJeKTPOHHBIN 00pa30BaTEIbHBIN
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PabGouas nporpamma y4eOHoro kypca «BepositHoCTh U cTaTHCTHKA» (7-9 Ki1acc)

IosicuuTebHASA 3aNMCKA

PaGouass mporpamma ydeOHOro kKypca «BeposSTHOCTh W CTaTUCTHUKa» Ha YPOBEHb OCHOBHOTO OOILEro
oOpazoBanusi st oOyuaromuxcs 7—9-x kmaccoB MAOY «Cpenusis  mkonaNe8» pazpabotana B
COOTBETCTBUU C TPeOOBAHUSIMU:

o ®denepanbHoro 3akoHa ot 29.12.2012 Ne 273-D3 «O6 ob6pazoBanun B Poccuiickoit deneparumny;

e mpukaza MuHnpocsemenus ot 31.05.2021 Ne 287 «O06 yrBepxkaeHuu ¢enepaibHOro
roCyJapCTBEHHOTO 00pa30BaTEIbHOIO CTaHJapTa OCHOBHOI'O O0IIEro 0Opa3oBaHusm»;

e mnpuka3za MunnpocBemenuss ot 18.05.2023 Ne 370 «O06 yrBepxkaeHun denepaabHON
00pa3oBaTeNIbHON MPOrpaMMbl OCHOBHOTO OOIIEro 00pa3oBaHUs»;

o npuka3za Munnpocsenieaus ot 22.03.2021 Ne 115 «O0 yrBepxaenuu Ilopsaka opraHuzanuu u
OCYIIECTBIICHUsI 00pa30BaTENbHON JEATEIBHOCTH IO OCHOBHBIM  00II€00pa30BaTeIbHBIM
nporpaMmaM — 00pa3oBaTelIbHBIM IpOrpaMMaM HaydalbHOTO OOIIEro, OCHOBHOTO OOIIero u
cpeaHero oduiero o0pa3oBaHusm;




e CII 2.4.3648-20 «CaHHUTapHO-3IUIEMHOJIOTHYECKHAE TPEOOBAHUS K OPraHM3alUsAM BOCIUTAHUS U
oOy4eHHs, OTAbIXa M O3JOPOBJICHUS JETed M MOJIOJECKN», YTBEPKACHHBIX MOCTAHOBICHHEM
rJIaBHOTO caHUTapHOro Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urneHnyeckne HOPMATHBBI U TPEOOBAHMS K 00ECIIEUEHUIO 0€301TaCHOCTH
u (unm) Oe3BPemIHOCTH Ui 4elloBeKa (DAaKTOpPOB Cpeabl OOWTaHUS», YTBEP)KICHHBIX
MIOCTAHOBJICHHEM TJIaBHOTO caHuTapHOoro Bpada ot 28.01.2021 Ne 2;

e KOHUENIHMU PAa3BUTUS MaTEeMaTHYECKOTO0 O0O0pa30BaHUS, YTBEPXKICHHONW pPacHOpsDKEHUEM
[IpaBurenscTBa oT 24.12.2013 Ne 2506-p;

e yu4eOHOTO IUIaHa OCHOBHOTO 00mIero oOpa3oBaHus, yIBepkaeHHOTO npukazoM MAOY «Cpennsis
mkonaNe8» ot 31.08.2023 Ne 611 «O0 yTBepkI€HUH OCHOBHOM 00pa3zoBaTENIbHOM MPOrpaMMbl
OCHOBHOTO 0011eT0 00pa30BaHUs»;

e (enepanbHON paboueil mporpamMmbl yaeOHOro Kypca «BeposSTHOCTh M CTATUCTHKa», KOTOPBIU
BXOJIUT B COCTaB yuyeOHOro npeamera «MaremaTHKay.

Pabowas mporpamma OpHWEHTHpPOBaHA Ha IEJEBBIE TPHOPHTETHI, CHOPMYIUPOBaHHBIE B (enepaabHOI
paboueii mporpamMmme BociuTaHus U B paboyeit mporpamme Bocriutanusgs MAOY «Cpennss mkosiaNe8y.

B coBpemenHOM 1mH(pOBOM MUpPE BEPOSATHOCTh U CTATUCTHKA MPHUOOPETAIOT BCe OOJBIIYIO 3HAYMMOCTD KaK
C TOYKHM 3pEHHs MPAKTUYECKUX TPWIOKEHUH, TaK M WX POJIM B OOpa30BaHWHU, HEOOXOIUMOM KaKIOMY
4yenoBeKy. Bospacraer umcio mpodeccuii, Tpu OBIaIeHHH KOTOPHIMH Tpedyercss Xopomias 0a3oBas
MOJTOTOBKA B OOJIACTH BEPOSITHOCTH W CTATUCTHKH, TakKas IMOJrOTOBKA BaKHA IS TPOJOJDKCHHUS
o0pa3oBaHus U Ui YCIEIIHOM MpoQeccCuOHaNbHON Kaphephl.

Kaxnprii 4enoBek MOCTOSIHHO TPWHUMAET pelIeHHs Ha OCHOBE WMEIOMIMXCS y HEro JaHHBIX. A s
000CHOBAHHOTO MPUHSATHS PEHICHUS B YCIOBUSIX HEJOCTATKA WIIM U30BITKA HH(GOPMAITUU HEOOXOIUMO B TOM
qHcIIe XOpouIo ¢(hOPMUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE MBIIIJICHHE.

NMeHHO mo3TOMYy OCTpO BCTala HEOOXOIMMOCTh CchOpPMHpOBaTh y oOydarommuxcs (yHKIHOHATBHYIO
I'PaMOTHOCTb, BKJIIOUYAIOIIYIO B ce€0sl B Ka4eCTBE HEOTHEMJIEMOM COCTABJIAIOLIEH YMEHUE BOCIPHHHUMATh U
KPUTHYECKH aHAIM3MpPOBAaTh HH(GOPMALMIO, NPEACTAaBICHHYIO B pa3iMuYHbIX (Qopmax, I[OHUMATh
BEPOSATHOCTHBIN XapakTep MHOTHMX pEaJbHBIX MPOIECCOB M 3aBHCUMOCTEH, MPOM3BOAUTH IMPOCTEHIINE
BEPOSATHOCTHBIE PACUETBHI.

3HAKOMCTBO B y4eOHOM Kypce C OCHOBHBIMH IpHUHIMIAMU cOOpa, aHajaM3a U NPEeACTaBICHUS JaHHBIX U3
pasnuyHbIX cdep KU3HU 00LIeCTBa U rocyJapCTBa MPUOOIIaeT 00yJaromMuXCs K 0OIECTBEHHBIM HHTEPECAM.
N3yueHre 0CHOB KOMOMHATOPUKH Pa3BUBACT HABBIKM OpraHMU3aluy repedopa U MojAc4era Yucia BApuaHTOB,
B TOM YHCIIE€ B MPHUKIAIHBIX 33Jauyax. 3HAKOMCTBO C OCHOBaMHU TEOpPHHU I'pa)oB CO3/1a€T MAaTEMATUYECKUI
¢byHnnaMeHT st popMupoBaHMsS KOMIIETEHIMH B 06gacTh MHPOPMATUKU U IUQPOBBIX TexHOJOrui. IIpu
U3YYEHUM CTATUCTUKM M BEPOSITHOCTH OOOTrallaroTcsi NpPEJCTaBICHUsS OOYYaroUIMXCS O COBPEMEHHOMU
KapTHHE MHUpa M METOJax ero hcciaeloBaHus, GOpMHUpYETCsl TOHUMAHUE POJIU CTaTUCTUKU KaK MCTOYHMKA
COLIMAJIBHO 3HAYUMON MH(OPMAIIK U 3aKJIa/(bIBAIOTCSI OCHOBBI BEPOSITHOCTHOTO MBILIUIEHUSI.

B cooTBercTBUM € JaHHBIMU ILENSIMM B CTPYKType IporpaMMsl ydeOHOro kypca «BepostTHOCTh U
CTaTUCTHKa» OCHOBHOTIO OOLIero 0o0pa3oBaHMs BBIAEICHBI CIEAYIOIIUE COJIepKATeIbHO-METOINUYECKIE
muaun:  «lIpencraBneHne JaHHBIX M OMMcaTeNbHas —CTaTHCTUKa», «BepodTHocTb», «DIeMeHTHI
KOMOMHATOPHUKHN», «BBenieHne B Teopuio rpagoBy.

Conepxanne nunHuM «lIpencraBneHne AaHHBIX W OMHMCATENbHAs CTATHCTUKA» CIYXUT OCHOBOM ISt
(dbopMUpOBaHHMS HaBBHIKOB pabOThl C HWHPOpPMaLME: OT YTeHHs M UHTepHpeTauuud HHGOpMalny,
IpEJCTaBICHHOM B TabyuIax, Ha JUarpaMMax M rpadukax, 10 cOopa, IpeAcTaBICHUs U aHaIu3a JaHHBIX C
UCIOJb30BAHUEM CTATUCTUYECKUX XapaKTEPUCTHUK CpPEIHMX M pacceuBaHus. PaboTas C JaHHBIMH,
oOyyaromuecst yd4arcsi CUMTBIBaTh W HMHTEPIPETUPOBATH JaHHbIC, BBIABUraTbh, apryMEHTHPOBATH U
KPUTHKOBATh MPOCTEHIINE TUIOTE3bl, PAa3MBIIUIATh HaJ (PakTopamMH, BHI3BIBAIOIIUMH H3MEHYHBOCTb, W
OLICHUBATh UX BIIHMSIHME HA pacCMaTPUBAaEMble BETMUHUHBI U TPOLIECCHI.



HNHTyuTUBHOE NIPEACTABICHUE O CIYYalHOM M3MEHUYMBOCTHU, UCCIEA0BAHNE 3aKOHOMEPHOCTEN U TEHICHIIMI
CTAaHOBUTCS MOTHUBHUPYIOLIEH OCHOBOM JUIs U3Y4EHMS TEOPUM BEPOSTHOCTEH. BOJbIIOE 3HAYEHHE MMEIOT
MPaKTUYECKHE 3aJaHusl, B YACTHOCTH OMBITHI C KJIIACCHYECKUMH BEPOSITHOCTHBIMU MOJICTISIMU.

[ToHsiTHE BEPOSATHOCTH BBOAMUTCS KaK Mepa MPaBAONoa00us ciydaitHoro coobiTust. [lpu n3yueHuu yaeOHOTo
Kypca oOydaromuecss 3HaKOMSTCS C MPOCTCUINIUMH METOJIaMU BBIYHCIICHHUS BEPOSTHOCTEH B CIYYalHBIX
OKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMU D3JIEMEHTAPHBIMH HMCXOJaMH, BEpPOSITHOCTHBIMU 3aKOHAMH,
MO3BOJIAIOIIMMHM CTaBUTh M pEIIaTh OoJiee CIIOXKHBIE 3a7aud. B yueOHBIN Kypc BXOIAT HadaJlbHbBIC
MIPEACTABJICHUS O CIIy4aliHbIX BEJIMUMHAX U UX YHCIOBBIX XapaKTEPUCTUKAX.

B pamkax y4eOHOTro Kypca OCYIIECTBISETCS 3HAKOMCTBO OOYYArOIIMXCS C MHOXECTBAMH U OCHOBHBIMH
omepalusIMu HaJ MHOKECTBAMHU, PACCMaTPUBAIOTCS MPUMEPHI TPUMEHEHHU JJIA PEIICHHs 3a/lad, a TakKe
WCIIOJIb30BAHUS B APYTUX MATEMATHUYECKUX KypcaX U YUEOHBIX MTpeIMeETaX.

B 7-9-x kmaccax m3ydaercs y4eOHBIH Kypc «BeposSTHOCTh M CTaTHCTHKA», B KOTOPHIH BXOJSAT pa3JIeIbl:
«IIpencraBnenre JaHHBIX M OMHUCATENbHAS CTATHCTUKAY, «BeposSTHOCTHY, «IIeMEHTh KOMOWHATOPUKNY,
«BBenenue B Teoputo rpadony.

Ha usydyenne yuebHoro kypca «BepoaTHOCTb U craTUcTHKa» oTBoaUTCs 102 waca: B 7-m kiacce — 34 yaca
(1 gac B Henemo), B 8-M kiacce — 34 gaca (1 gac B Henenro), B 9-m kimacce — 34 gaca (1 yac B HeJleio).

Jlst peanmu3aruu mporpaMMbl UCTIOIB3YIOTCS YIC€OHHUKH, JOMYIICHHBIE K UCIOJIb30BAHUIO MPU peaTh3aIiuu
MMEIOIINX TOCYJapCTBEHHYIO aKKPEAUTAIIUIO 00pa30BaTeIbHBIX MPOTPaMM HavaIbHOTO OOIIEro, OCHOBHOTO
obmero, cpegHero ooOmero o0pa3oBaHUS OPraHU3alUSIMH, OCYIICCTBISIONIMMU 00pa30BaTEIbHYIO
IeSTeNbHOCTb, puKa3oM MuHmpocsemenus ot 21.09.2022 Ne 858:

e Maremaruka. BeposTHOCTh 1 craTHcTHKa: 7—9-€ Kiacchl: 0a30BBI yPOBEHB: YYEOHUK: B 2 4aCTHIX,
7-9 xmaccel/ Beiconkuii U.P., fmenko W.B.; mox pen. Amenko W.B., AkiimonepHoe o01mecTBo
«M3narenbcTBO "l[IpocBemienue»;

DneKTpOHHBIE 00pa30BaTeIbHBIE PECYPChl, NOMYIICHHbIE K HCIOJIb30BAaHUIO MPHU peau3alliid HMEIOUIUX
rOCy/IapCTBEHHYIO aKKpEAUTALMI0 00pa3oBaTeNbHBIX MPOrpaMM HAayalbHOTO OOIEro, OCHOBHOTO OOIIEro,
cpenHero obmiero oopazoanus mpukazoM Munnpocsenienus ot 02.08.2022 Ne 653:

e BeposTHOCTh U cTatucTUKa, 7 kiacc, DI'AOY JII1O «Akanemuss Munnpocseuenus: Poccuny;

e BeposrHocts u cratuctuka, 8 kitace, ®I'AOY HAI10 «Axkanemus Munnpocsemienus Poccuny;,

e BeposarHocts u cratuctuka, 9 kinace, ®I'AOY AI10 «Akanemus Munnpocsemenus Poccuny;,

Coneprxkanme y4eOHOro npeamera

7-i KJa1ace

[IpencraBienue naHHBIX B BUJE TaOIUL, quarpamm, rpadukoB. 3anojHeHue TabIul, YTEeHHE U TIOCTPOEHUE
auarpamMMm  (CTOJIOMKOBBIX (CTOJIOUATHIX) M KPYroBBIX). UTeHHE TpauKOB peanbHBIX MPOLECCOB.
W3Bneuenune uHGopmManuu U3 1uarpaMM M Ta0Null, UCTIOJIb30BAHUE U UHTEPIIPETALIMS JAHHBIX.
OnucarenpHasi CTaTUCTHKA: cpeqHee apupMeTHUecKoe, MeauaHa, pa3Max, HauOoJiblliee M HaMMEHbIIEe
3HaueHHUs1 Habopa YMCIOBBIX JaHHBIX. [IprMepsI ciiydaiiHO N3MEHYHBOCTH.

CrnyyaitHbli SKCTIEpUMEHT (OTIBIT) U CilydaiiHoe coObITHe. BeposTHOCTh 1 yacToTa. Ponb MajgoBEepOSITHBIX U
MPAKTUYECKHU JOCTOBEPHBIX COOBITHI B TMpHpojae W B oOmiecTBe. MoHETa W UTpaibHas KOCTh B TEOPUHU
BEPOSITHOCTEN.

I'pad, BepmunHa, pedbpo. Ctenens BepmuHbl. Yucno pedep u cyMMapHas creneHs BepiiuH. [IpeacraBnenue
o cBszHocTu rpada. Lenu u nukisl. [lytu B rpadax. O6xon rpada (sinepos myts). IIpencraBnenue o0
opueHTHpoBaHHOM rpade. Pemenue 3ama4 ¢ momorisio rpados.

8- KJyace

[IpencraBienne JaHHBIX B BUJIE TaONHII, AUArpaMM, TpadhrKOB.

MHOKecTBO, 3JEMEHT MHOXECTBa, MOJMHOXecTBo. Omepanuu HaJ MHOXKECTBaMU: OOBEAMHEHUE,
nepeceveHue, aonojiHeHre. CBOMCTBA onepanuid HaJl MHOXKECTBAMU: NMEPEMECTUTENBHOE, COUETATEIbHOE,
pacnpenenuTenbHoe, BKIoueHus. Mcnonbp3oBanue rpaduueckoro mpecTaBlIeHuss MHOXKECTB JUTsl OTIUCAHUS
peanbHBIX IPOLIECCOB U SBJICHUM, IPU PELLICHUU 3a/1a4.



W3mepenune paccenBaHus JaHHBIX. J(MCHepcHs M CTaHIApPTHOE OTKJIOHEHHE YHUCIOBBIX HabopoB. /Inarpamma
pacceuBaHUsl.

OneMeHTapHble COOBITHS ciaydaiiHoro ombiTa. CirydaiiHble coObiTHs. BepositHocTH coObITHii. ONBITHI C
PaBHOBO3MOYKHBIMU 3JIEMEHTAPHBIMH COObITHAMU. CiydaiiHblii BEIOOp. CBsI3b MEXIY MaJIOBEPOSTHHIMH U
MPAKTUYECKH JJOCTOBEPHBIMHU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiicTBa /1€peBbEB: E€IMHCTBEHHOCTh ITyTH, CYLLECTBOBAHUE BHUCAYEH BEPIIMHBI, CBS3b MEXKIY
YKCJIOM BEPUINH U yuciioM pedep. [IpaBuiio ymHoxeHus. Pemenne 3a1au ¢ nomo1ibio rpados.
[IpotuBononoxHbie coObiTUs. J(narpamma Diinepa. O0beuHeHUE U nepeceueHue coobiTuil. HecoBmecTHbie
coObiTusi. DopMmyna CIOXKEHHUS BEPOSATHOCTEH. YCJIOBHAs BEpPOSITHOCTh. [IpaBHIIO  yMHOKEHHS.
HezaBucumble coObiTust. IlpencraBinenue skcriepuMeHTa B BUJE JepeBa. PerieHue 3a1au Ha HAXOXKICHHE
BEPOSTHOCTEH C MOMOIIBIO IEPEBA CIIYHaHOTO HKCIIEPUMEHTA, JUarpaMm Jitiepa.

9-#1 ky1ace

Cunyc, kocunyc, TanreHc yriaoB oT 0° go 180°. OcHOBHOE TPUTOHOMETpHYECKOe TOXKIecTBO. dDopmyiib
MIPUBEACHHUS.

Pemrenne tpeyronsHukoB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. PenieHue NpakTHYeCcKMX 3amad ¢
HCI0JIb30BAHNEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue moaoous. [logodre COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 Mpou3BEACHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHHHM OTPE3KOB CEKYIIHUX, TEOpeMa O
KBaJpaTe KacaTeJIbHOM.

Bexrtop, miuHa (MOlysb) BEKTOpaA, COHAIIPABIIEHHBIE BEKTOPHI, IPOTHBOIIOJIOKHO HalpaBiIe€HHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEPALIUU HaJ BeKTopaMu. Pa3noxkeHune BeKTOopa Mo JAByM
HEKOJUITMHEapHbIM BekTopaM. KoopannaTe! Bekropa. CkansipHOe POU3BEJEHNE BEKTOPOB, IPUMEHEHUE AT
HaXO0KJCHU [UIUH U yTJIOB.

JlekapTOBBI KOOPJMHATHI Ha MJIOCKOCTU. YPaBHEHUS NMPSAMON U OKPY)KHOCTH B KOOPJAMHATAX, NEpeceueHHe
OKpYXHOCTEH 1 mpsIMbIX. MeTo1 KOOpJMHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYrOJIBHUKH. JlIMHA OKpY)XHOCTU. ['pamycHas M paguaHHas Mepa yrjia, BBIYHCIECHHUE
JUTMH YT OKpYyXXHOcCTel. [Inomanp kpyra, cekropa, CerMeHTa.

JIBMKEHUS MJIOCKOCTU M BHYTPEHHUE CUMMETpuM (uryp (31eMeHTapHble npeacraBienus). [lapamnensHbiit
nepeHoc. IToBopor.

IInanupyemsle pe3y/1bTaTbl 0CBOCHHS IIPOTPAMMBbI

JIM4HOCTHBIE pe3y/IbTaThl

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHHUS IPOIrpaMMbl y4eOHOro Kypca «BeposTHOCTh M CTaTHCTHKA»
XapaKTepU3YIOTCA:

1) maTpuoTHYecKoe BOCIIUTAHHE:

IIPOSIBJICHUEM HMHTepeca K IPOIIJIOMY U HACTOSIIEMY POCCUHCKONW MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHHUEM
K JOCTH)KEHUSM POCCHUHCKHUX MAaTEeMaTHKOB M POCCHHCKON MaTeMaTH4YeCKOW IIKOJIbI, K HCHOJIb30BAHUIO
9TUX JOCTM)KEHUH B IPYTrUX HayKax U NPUKJIAIHBIX chepax;

2) rpa:KIaHCKOoe ¥ TYXOBHO-HPABCTBEHHOE BOCIIHTAHNE:

TOTOBHOCTBIO K BBINOJIHEHUIO O0S3aHHOCTEH TIpa)kIaHWHA W pEealM3allid €ro MpaB, MPEACTaBICHHEM O
MaTeMaTH4YEeCKUX OCHOBaX (PYHKIMOHUPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBICHUH, MpOLEAyp TPakJaHCKOIO
oOrmiecTBa (Harmpumep, BEIOOPHI, OMIPOCHI), TOTOBHOCTBIO K OOCYX/IEHUIO ITHUECKUX MPOOJIeM, CBSI3aHHBIX C
IIPAKTUYECKUM TPUMEHEHUEM JOCTW)KECHMM HayKH, OCO3HAHMEM BaXXHOCTH  MOPAJIBbHO-3THYECKHUX
IIPUHIIUIIOB B JEATEIBHOCTH YUEHOTO;

3) TpyA0BOE BOCIIMTAHHE:

YCTaHOBKOW Ha aKTMBHOE YYacTHUE B PELIEHUM NPAKTHUYECKHUX 3a]a4 MATEeMaTHUYECKON HaIpaBJIIEHHOCTH,
OCO3HAHMEM BaXHOCTH MAaTeMaTHYECKOTOo 0Opa3oBaHWs Ha MPOTSHKEHUH BCEW JKM3HM JUIS  YCIEIIHOM
npodeccuoOHaTbHON AEATEIbHOCTU U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, 0CO3HAaHHBIM BBIOOPOM U



MOCTPOEHHEM HHIAMBHIYyAIbHOM TpPaeKTOpHUH 0O0pa3oBaHUS W JKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 0OLIECTBEHHBIX MOTPEOHOCTEIH;

4) 3cTeTH4ecKoe BOCTIUTAHUE:

CIOCOOHOCTBIO K AMOIMOHAIBHOMY M 3CTETHYECKOMY BOCHPHUSATHIO MaTeMaTHYeCKHX OOBEKTOB, 3aiad,
pELIEHUH, pacCyXACHUNH, YMEHHUIO BUAETh MATEMaTHUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOT O MIO3HAHUS:

OpUEHTAllMel B JEATEJIbHOCTM Ha COBPEMEHHYIO CHCTEMY HAy4yHBIX IpEACTaBICHUII 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs YeNOBEKa, MPUPOABI U OOIIECTBa, TOHUMAHUEM MaTEeMaTWYeCKOH HayKd Kak
cdeppl 4eTOBEUECKOW AEATEIBHOCTH, JTAllOB €€ Pa3BUTHA M 3HAYUMOCTH Ui PAa3BUTHUS LMBHIIM3AIINH,
OBJIQJICHUEM S3bIKOM MAaTeMAaTUKM M MaTeMaTH4YeCKOW KyIbTYpOH KaK CpEeJACTBOM IO3HAHMUA MMPAa,
OBJIAJIEHUEM MPOCTEUIITMMH HaBbIKAMHU UCCIIEIOBATEIbCKOM AEATEIbHOCTH;

6) ¢puznyeckoe BocnuTanue, (opMUPOBaHNE KYJIbTYPhI 3I0POBbSI H IMOIMOHAILHOTO GJIArONOIYYHSI:
TOTOBHOCTBIO NMPUMEHATh MaTeMaTH4eCKHe 3HaHMsSI B MHTEPECAaX CBOErO 3/0pPOBbs, BEIACHUS 370pPOBOIO
o0pas3a )K13HH (310pOBOE MHUTaHKE, COATAHCUPOBAHHBIN PEKUM 3aHATUHN U OTAbIXA, pETyspHas puandeckas
aKTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HaBbIKa pediekcuu, IpU3HAHUEM CBOEro IpaBa Ha OMIMOKY M TaKoro
e MpaBa APyroro 4eaoBeKa;

7) 3K0JI0THYeCKO€e BOCIIUTAHNE:

OpUEHTAllel Ha TNpUMEHEHHWE MaTeMaTU4YeCKUX 3HaHUU JUId pelleHus 3a7ady B 00JACTH COXPaHHOCTH
OKpY’Karolllel cpeibl, IUIAaHWPOBAHUS MOCTYIKOB U OLIEHKU UX BO3MOKHBIX MOCIEICTBUH I OKpY>Karouei
Cpelibl, 0CO3HAHHEM TTI00aIBHOIO XapaKTepa KOJOTUYECKUX MPOOJIeM U IMyTel UX pelieHus;

8) amanTanus K U3MEHSIONMMCS YCJIOBHSIM COIMAJILHOI U IPUPOTHOI cpebl:

TOTOBHOCTBIO K JEHCTBHSM B YCIOBHUSX HEOIPEICICHHOCTH, IOBBIIICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
gyepe3 MNPaKTUYECKYI0 JESATEeIbHOCTh, B TOM YHCJIE€ YMEHHE YYHUThCS y APYrMX JIIOJEH, MpuoOperaTh B
COBMECTHOH AEATEIbHOCTU HOBBIC 3HAHUS, HABBIKA U KOMIIETCHIIMM U3 OIIBITA APYTHUX;

HEO0OXOAUMOCTBIO B (DOPMUPOBAHMM HOBBIX 3HAHUH, B TOM 4Hucie (opMyaupoBaTh HIEH, MOHATHS,
IUNoTe3bl 00 00BEKTAX U SIBICHUSX, B TOM YHCIIE PaHEe HEU3BECTHBIX, OCO3HABATH A€(DUIIUTHI COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEM, MJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYAlLlMIO, BOCIPHUHHUMATh CTPECCOBYIO CHUTYalMIO KaK BBI3OB,
TpeOyIOLMil KOHTpMEp, KOPPEKTUPOBaTh IPUHUMAaeMble peleHus W JedcTBus, (GOpMYIUpOBaTh U
OLIEHUBATh PUCKH U NOCIEACTBUS, (POPMHUPOBATH OIIBIT.

MeranpeaMeTHbIe Pe3y/IbTaThI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUSA

Ba3oBble 1orn4yeckne qeicTBUA:

e BBUBIATh M XapaKTepPU30BaTh CYIECTBEHHbIC IMPU3HAKM MATEeMAaTUYECKUX OOBEKTOB, MOHSITHH,
OTHOLIEHUH MEXIy TMNOHATHAMHU, (GOPMYIUPOBaTh ONpEAEICHHUs NOHATUH, YCTaHaBIUBATb
CYIIECTBEHHBIN NMPHU3HAK KJIACCU(PUKALNUU, OCHOBAHMs Ul 00OOIIEHUS U CPAaBHEHMsI, KPUTEPUU
IIPOBOJMMOIO aHAJIN3a;

e BOCHPUHUMATh, (QOPMYIUPOBaTH U  MNpPeoOpa3oBBIBATh CYXKJIEHHs: yTBEpPIUTENIbHbIE U
OTpHILIATENIbHbIE, €IMHUYHBIE, YaCTHBIE U 00II1e, YCIOBHBIE;

e BBUBJIATh MaTeMaTU4YECKHE 3aKOHOMEPHOCTH, B3aMMOCBS3U U MPOTHBOpEUUs B (pakTax, JaHHBIX,
HAOMIOIGHUAX M YTBEPXKACHUSX, NpeanaraTb KPUTEPUU JUIS BBISABICHHUS 3aKOHOMEPHOCTEH U
[IPOTUBOPEUNI;

e JlenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX M HWHAYKTUBHBIX
YMO3aK/IIOUEHNH, YMO3AKIIFOUEHUH 10 aHAJIOTUH;

e pa3buparh JOKa3aTelbCTBA MAaTEMaTHUECKUX YTBEPXKACHUM (IpsiMble M OT MPOTUBHOTO),
MIPOBOJIUTH CAMOCTOSITENIbHO HECITIOKHBIE JOKa3aTeIbCTBA MaTEMAaTUYECKUX (DaKTOB, BBICTPAUBATh
apryMEeHTaluIo, TPUBOJUTH TPUMEPbl U  KOHTPIPHUMEPHl, OOOCHOBHIBaTH COOCTBEHHBIE
paccyXaeHus;



e BBIOMpaTh CIOCOO pemeHus: y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO BAPHAHTOB pELICHUS,

BBIOMpATh HanOoJIee MOIXOISAIINHA C YUETOM CaMOCTOSTEIBHO BBIICTICHHBIX KPUTEPHUEB).
Ba3oBble nccienoBare/bCKue 1eCTBUSA:

e HCIIOJIb30BaTh BOMPOCHI KaK HCCIEIOBATENbCKUI MHCTPYMEHT IMO3HaHHS, (OPMYIUPOBATH
BOMPOCHI, (PUKCUPYIOLINE TPOTHBOPEUYHNE, MPOOIEMY, CAMOCTOSTENIFHO YCTaHABINBATH HCKOMOE H
IaHHOE, (HOPMUPOBATH THIIOTE3Y, APTYMEHTHUPOBATH CBOIO TIO3UIINIO, MHEHUE,

e TIPOBOJUTH IO CAMOCTOSITEIIBHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIM 3KCIEPUMEHT, HEeOOJIbLIOE
UCCJIEJOBAaHUE [0 YCTAaHOBJIEHHIO OCOOCHHOCTEH MaTeMaTHYecKOro OObEeKTa, 3aBUCHUMOCTEHN
00BEKTOB MEXKy COOO0H;

e CaMOCTOSITETBHO (hopMyTHpOBaTh OOOOLICHHS W BBIBOJABI MO pe3yJabTaTaM MpPOBEACHHOTO
HaOJIOIEHUS], UCCIIEOBAHUS, OLIEHUBATH JOCTOBEPHOCTH TOJIYYEHHBIX PE3YJIbTaTOB, BHIBOJIOB U
00001IEeHHNI];

e TIPOTHO3MPOBATH BO3MOXHOE pa3BUTHE TMpOIEcca, a TAKXKE BBIABUTATH IMPENAINOJIOKEHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ undopmanueii:

e BBISBJISITh HEJJOCTATOUYHOCTh U U30BITOYHOCTH MH(OPMALIUH, TaHHBIX, HEOOXOUMBIX JIJIsl PEeIIeHUs
3a/1auu;

e BBIOMpATh, aHAIM3UPOBATh, CUCTEMATHU3UPOBATh U MHTEPIPETUPOBATH MHGOPMAIUIO Pa3IUYHBIX
BUJIOB ¥ (JOPM NpECTABICHUS;

e BBIOMpaTh PopMy IpeACTaBICHUS HHDOPMALINK U WILTIOCTPUPOBATH pelIaeMble 3a7a4u CXEMaMu,
ararpaMmamu, MHOM rpa@uKkoil 1 uX KOMOMHALMSIMU;

e OLEHMBATH HAAEKHOCTh HHPOpPMALMU IO KPUTEPUAM, MPEUIOKEHHBIM yUYUTEIEM MU
c(OpMYJIMPOBAHHBIM CaMOCTOSTENIBHO.

KoMMyHMKaTUBHBbIE YHUBeEpPCAJIbHbIE YYeOHbIe 1eliCTBHS:

e BOCIPUHUMATh U (HOPMYIUPOBATH CYXACHUS B COOTBETCTBUM C YCIOBHUSAMHU U LENSAMU OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPa’KaTh CBOIO TOUKY 3PEHMsI B YCTHBIX M MMCbMEHHBIX TEKCTaX, JaBaTb
MOSICHEHUS 110 XOJly peIIEeHUs 3a7a4l, KOMMEHTHPOBATh MOJIy4YEHHBIH pe3yibTar;

e B X0Je 00CY)XJI€HH 337aBaTh BOIIPOCHI 110 CYIIECTBY 00CYXAaeMOM TeMbl, IPOOIEeMBbI, peraeMon
3aJjauy, BBICKA3bIBaTh /€U, HAIIEJICHHBIC HA MOMCK PELIEHHs], CONOCTAaBIATh CBOU CYKIEHHUS C
CYXJEHUSIMM JAPYrMX YYaCTHMKOB JHajiora, OOHapy)KHMBaThb pa3iIMuue€ U CXOACTBO IMO3MLMH, B
KOPpEeKTHOH opme (HGopMyIHpOBaTh pa3HOIIACHsl, CBOU BO3PAKEHHUS;

e IPEJCTABIATh pEe3yJAbTaThbl pEIIEHUs 3aJaud, OSKCIEPUMEHTa, HCCIEAO0BaHMs, IPOEKTa,
CaMOCTOSTEJIBHO BbIOMpaTh (hopMaT BBICTYIUIEHHUS C YUETOM 3aJay MPE3eHTAlMU U 0COOEHHOCTEH
ayJUTOPUU;

e TIIOHMMATh U HUCHOJIb30BATH MPEUMYIIECTBA KOMAHJHON U MHAMBUYAIIbHOM pabOThI IPU PELICHUN
y4eOHBIX MaTeMaTUYEeCKUX 3a/1a4;

e TIPUHMMATh II€JIb COBMECTHOM AEATE]IbHOCTH, IUIAHUPOBATH OPraHU3ALMI0 COBMECTHOM DPabOTHI,
pacripesiesiaTh BUAbI paboT, IOrOBApUBAThCS, 00CYXIaTh MPOLIECC U Pe3yabTaT paboThl, 000011aTh
MHEHUS HECKOJIBKHX JIFOJIEH;

e yYacCTBOBATh B IPYMIOBBIX GopMax paboThl (0OCYXkAeHUs,, 0OMEH MHEHUSIMH, MO3TOBbIE HITYPMbI
U JIp.), BBIIOJIHATH CBOIO YacTh pabOTHl U KOOPJMHUPOBATH CBOU ACUCTBUS C JPYTUMH UYI€HAMHU
KOMaH/ipl, OIICHMBAaTh KayecTBO CBOEro BKJIaJa B OOLIMM NPOXYKT MO KpPUTEPUSM,
c(OpMyYIMPOBAHHBIM Y4aCTHUKAMU B3aUMOJIEHCTBHUS.

PeryasitTuBHble yHMBepcaJbHbIe Y4eOHbIE JeHCTBUSA
Camoopranmn3anus:

e CaMOCTOSITEIILHO COCTABJIATH IUIAH, AJITOPUTM peIleHUs 3a1a4u (WK €ro 4acTh), BBIOMpPATh Coco0
pelIeHHs C y4eTOM MMEIOLIUXCS PECypCcoB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEeHTHpPOBAaTh U
KOPPEKTHPOBATh BApUAHTBHI PEIICHUI C y4eTOM HOBOM MH(OpMaIHH.



CaMOKOHTPOJ1b, SMOLHOHAIBHBINH HHTEJIEKT:

e BIQJETh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Tpolecca U pe3ylbTaTa peHIeHus
MaTeMaTHUYECKOM 3a1a4H;

e TMpenBUICTH TPYAHOCTH, KOTOPbIE MOTYT BOSHUKHYTH IPH PELICHUHU 3a]1a4i, BHOCUTh KOPPEKTHBBI
B JICATENILHOCTh HAa OCHOBE HOBBIX OOCTOATENILCTB, HANJEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

e OILICHUBATh COOTBETCTBUE pe3yJbTaTa IEATEIbHOCTH MOCTABICHHOM 1IEJIM U YCIOBUSAM, OOBACHATH
NPUYUHBI JOCTIDKEHUS WIM HEJOCTMDKEHHUS I[eNIM, HaXOJWTh OINHMOKY, JaBaTh OLECHKY
pUOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yabTaThl

7-H KJacc

K koHI1ly 00OyueHus B 7-M Kjacce 00yJaromuiics MoIyduT CIeIyIoIIue MpeIMETHbIE Pe3yabTaThl:

YuraTh MHPOPMALINIO, TIPEJICTABICHHYIO B Ta0NIHIIaX, HA AUArpaMMax, TPEACTaBISATh TaHHBIE B BHIC
TabJINL, CTPOUTH TMarpaMMsbl (CTOJIOMKOBBIE (CTOJIOUAThIE) U KPYTOBBIE) IO MACCMBaM 3HAUECHUH.
OnwuceiBaTh M MHTEPIPETUPOBATH peajbHBIE YHCIOBBIC JAHHBIE, MPEICTaBICHHBIE B TaOIWIaX, Ha
nuarpaMmax, rpadukax.

Wcnonb3oBaTh JUisi ONUCAHMS JTAHHBIX CTATHCTUYECKHE XapaKTEPUCTHKHU: cpelHee apu(pMETHUECKOe,
MeaHa, HanOoJIbIllee U HaMMEHbIIee 3HAaUeHUs, pa3Max.

Wwmerp mpencraBieHne O CIy4allHOW W3MEHYMBOCTH Ha TpUMepax IIeH, (U3WYECKUX BEIHYHWH,
AHTPOTIOMETPHUYECKUX TAHHBIX, UMETh MPEJICTABIICHHE O CTATHCTUYECKOH YCTOMYNBOCTH.

8-# Kiacc

K koniy o6y4yenust B 8-M kj1acce 0Oy4yarouuiics OJy4YUT CIEAYIOIINE TPEAMETHbIE Pe3yIbTaThl:
N3Bnekaty u mpeoOpa3oBbIBaTh MHGOPMAIUIO, MPEACTABICHHYIO B BUJIEC TAOJIMIl, JAMArpamMM, rpapuKoB,
MIPEJICTaBIATh JaHHbIE B BUJIE TAaOIUII, TUarpamMmm, rpadukos.

OnuceiBaTh TaHHBIE C IOMOIIIBIO CTATUCTUYECKUX TMOKa3aTeNIel: CPpeIHUX 3HAUeHUN U MEp paccenBaHuUs
(pa3max, aucrepcus U CTaHIAPTHOE OTKIIOHEHHE).

HaxonuTh 4acTOTHI YMCIOBBIX 3HAYEHUIH M YaCTOTHI COOBITHI, B TOM YHCJIE MO PEe3yJbTaTaM M3MEpPeHUN U
HaOJIFOIEHUA.

Haxonutb BeposSTHOCTH CIy4ailHBIX COOBITUH B OIBITaX, 3Has BEPOSITHOCTHU AIIEMEHTAPHBIX COOBITHIA, B TOM
YHCJIe B OINbITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITHSIMMU.

Hcnonb3oBath rpaduueckue MOJENU: IEPEeBO CIy4ailHOTO SKCIEpUMEHTa, Juarpammbl Jiliepa, 4ucioBast
npsimasi.

OnepupoBaTh MOHATUSMHU: MHOKECTBO, IOJMHOXECTBO, BBITIOJHATh OMEpallMi HaJ MHOXKECTBAMH:
oObeMHEeHUEe, TEepeceYeHre, OMOJHEHHUE, MEPEUHCIATh AJIEMEHThl MHOXECTB, MPUMEHSTh CBOMCTBA
MHO>KECTB.

Hcnonb3oBath rpaduveckoe npeacTaBIeHue MHOKECTB M CBSI3€M MEXIy HUMHU JJIsl OMUCAHUS MPOLIECCOB U
SIBJICHUH, B TOM YHCJIE TIPU PEIICHUH 33a4 U3 JPYTUX Y4eOHBIX MPEIMETOB U KYPCOB.

9-# Ki1ace

K koHI1y 00ydeHus B 9-mM kJ1acce oOydaromuiics MOIyduT CIeIyIoNUe MpeIMETHbIE pe3yIbTaThl:
N3Bnekats u mpeobpa3zoBbIBaTh HHPOPMAIIUIO, TPEICTABICHHYIO B Pa3IUYHBIX HICTOYHHKAX B BUE TAOJHII,
auarpamm, rpadukoB, MPEACTaBIATh JaHHbIE B BUJE Ta0NUIl, TUarpamm, rpaKkoB.

Pematp 3amaun opraHu3oBaHHBIM MEpeOOPOM BapUAHTOB, a TaKXKe C HCIOJIH30BAaHHMEM KOMOWHATOPHBIX
MIPaBUJI U METOJIOB.

Hcnonb30BaTh onucaTeNbHbIE XapaKTEPUCTUKH NI MAaCCUBOB YHCIOBBIX JAaHHBIX, B TOM YHCIIE CpPEeIHUE
3HAYEHUS U MEPBI PACCEHBAHMSL.

Haxonuth 4acToThl 3HAYEHUH W YACTOTHI COOBITHS, B TOM YHCIIE TMOJIB3YSICh PE3yJIbTaTaMU MPOBEAESHHBIX
M3MepeHUi 1 HaOIItoIeHUH.



Haxonuth BEpOSTHOCTH CIyY4allHBIX COOBITHI B HM3yYCHHBIX OMbBITaX, B TOM 4YHCIE B ONBITAX C
PaBHOBO3MOXKHBIMH JJICMEHTAPHBIMU COOBITHSIMH, B CEPHSIX HCIBITAHUN IO MEPBOrO ycIlexa, B CEPHUSX
ucnblTaHui bepHymm.

HNmeTp npencraBieHue o ClydailHOM BEJIMYUHE U O PACIIPEACIICHUU BEPOATHOCTEM.

Nwmets mpeacraBiieHne 0 3aKoHe OOJIBIITNX YHCET KaK O MPOSIBICHUU 3aKOHOMEPHOCTH B CITy4aiiHOM
M3MEHYUBOCTH U O POJIM 3aKOHA OOJIBIINX YHCEIT B MPUPOJIE U OOIIECTBE.

TemaTn4yeckoe MJIaHUPOBAHUE

7-i kJace

HanMeHoBaHMe KoaunyecTBo 4acoB

Ne A31CI10B H TeM DJIeKTpOHHbIe (LM (POBbIE)
/i pa3n Beero KonTposbubie | [IpakTuyeckue 0Gpa3oBaTeIbHbIE PeCypehl
HporpamMmmel padoThI padoThI
bubmmorexa ®I'NC «Mos mikona» —
[IpencraBnenne
1 . 7 2 lesson.academy-
JTAHHBIX
content.myschool.edu.ru/02.4/07
o BeposiTHOCTB 1 cTaTHCTHKa, / KIacc,
nucaTesbHas
2 8 1 OI'AOY JIIO «Akagemust
CTaTHCTHKA
Munnpocsenienust Poccun»
. bubmnorexa ®I'NC «Mos mKoJjay —
Cnyuaiinas
3 AMCHIHBOCTE 6 1 lesson.academy-
content.myschool.edu.ru/02.4/07
BeposiTHOCTB U cTaTHCTHKa, / KI1acc,
BBenenue B

4 Teopuio rpagos 4 DOI'AOY JIIO «Axkamemus
p P Munnpocsenienus: Poccumy»

BepositHocTh 1
BeposiTHOCTB U cTaTHCTHKA, / KJIacc,

5 | TacToTe 4 1 ®TAOY JITTO «AKajemus
CITy4aitHOTO
Munnpocsenienust Poccuny
cOOBITHS
O06o0mmenue,
6 CUCTEMATU3ALUA 5 2
3HAaHUHU
OBILIEE
KOJIMYECTBO
YACOB I1O 34 2 >
ITPOI'PAMME
8- KJ1acc
KoandecTBO 9acoB
H
Ne ;“f;::l;a::; DJIeKTpOHHBIE (LH(pPPOBbHIE)
n/m | P2 Beero Konrpounubie | [IpakTiieckue | ogpasoparennubie pecypesi
nporpamMMbl padoThI padoThI
butomnorexa ®I'UC «Mos mxkoiay —
[ToBTOpeHue Kypca
1 7-ro Kacea 4 lesson.academy-
content.myschool.edu.ru/02.4/08




OmnucarensHas
CTATHCTHKA BeposiTHOCTB M cTaTHCTHKA, 8 KITacc,
2 ' 4 DT AOY IO «Akanemust
PacceuBanune
Munnpocseuenus Poccum»
MAHHBIX
bubmmnorexa ®I'NIC «Mos 1ikona» —
3 | MHoxecTBa 4 lesson.academy-
content.myschool.edu.ru/02.4/08
BepostHocTh BeposiTHOCTB M cTaTHCTHKA, 8 KITacc,
4 | cimydaiiHOTO 6 1 OI'AOY JITO «Axagemus
COOBITHS Munnpocsemenus Poccuny»
bu6mnorexa ®I'NC «Mos mikomay —
BBenenue B
5 Teopiio rpathon 4 lesson.academy-
P P content.myschool.edu.ru/02.4/08
CovaaiitLLe BeposiTHOCTB M cTaTHCTHKA, 8 KITacc,
6 i 8 OI'AOY IO «Akanemust
COOBITUSI
Munnpocsemienus Poccuny
O0o006111EHNE,
7 CHUCTEMATH3AINAA 4 2
3HAaHUHN
OBIIEE
KOJMYECTBO
YACOB I10 34 2 1
ITPOI'PAMME
9-# KIace
H KoanuecTBO 4acoB
Ne ;"r;:zl::::; duaexkTpoHHbIe (LU pPOBHIE)
/m | P2 Beero Kontpoabueie | [IpakTutieckue | ognazoparennnbie pecypesl
porpamMMbI padoThI padoThI
bubmuorexka ®PI'UC «Mos nmikomaa» —
[ToBTOpEHue Kypca
1 8-ro Kacca 4 lesson.academy-
content.myschool.edu.ru/02.4/09
S TeMEHTLL BeposiTHOCTB M cTaTncTHKa, 9 Kiacc,
2 4 1 OI'AOY IO «Axanemus
KOMOHMHATOPHKH
Munnpocseuienus Poccum»
bubmuorexka ®PI'UC «Mos nmikomaa» —
I'eomerpuueckas
3 BePOATHOCTE 4 lesson.academy-
P content.myschool.edu.ru/02.4/09
Bbuonnorexa ®I'UC «Mos mxkoay —
WcnrwiTanus
4 BepHvIL 6 1 lesson.academy-
PHY content.myschool.edu.ru/02.4/09
5 Crnyuaiinas 6 BeposiTHOCTB UM cTaTHCTHKA, 9 KITacc,
BEJIMYMHA ®I'AOY IO «Axanemus




Munnpocseuenus Poccum»

6 O06001menue, 10
KOHTPOJIb

OBLLEE

KOJIMYECTBO 34

YACOB I10

[TPOTPAMME
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