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IMosicHuTeIbHAS 3aNIMCKA
[Iporpamma mo matemaruke s oOywarommxcs 5-9 kiaccoB paspaborana Ha ocHoBe ®I'OC OOO. B
nporpaMme IO MaTeMaTUKE YUYTeHBl HIeH M ToJoKeHHs KOHIenmuu pa3BUTHUS MaTeMaTHYeCKOTO
oOpasoBanus B Poccuiickoit @eneparum.
[IpenmeroM MaTeMaTWKH SBISIOTCA (yHIAMEHTAIbHBIE CTPYKTYpBI HAIIEr0 MHpa — MPOCTPAHCTBEHHBIE
(OpMBI M KOJIMYECTBEHHbIC OTHOLICHUS (OT MPOCTEHINNX, YCBAaMBACMbIX B HEMOCPEICTBEHHOM OIIBITE, 0
JOCTaTOYHO CJIOXHBIX, HEOOXOAMMBIX JUIsI Pa3BUTHUA HAYYHBIX W TPUKIATHBIX uael). Martemarmueckue
3HaHUS 00ECIEeYMBAIOT MOHMMAaHHE MPHUHIMIIOB YCTPOICTBA M HCIIOJIb30BAHHS COBPEMEHHOW TEXHUKH,
BOCHIPUSTHE M HMHTEPIPETAUIO COLUAIBHOW, SKOHOMUYECKOH, TOJIUTUYECKON HMHPOPMALUK, Hal0T
BO3MO’KHOCTB BBINIOJIHATH PAaCUYEThl U COCTABIATH AITOPUTMBI, HAXOJAUTh U MPUMEHSITH (POPMYJIBI, BIAIETh
NPAKTUYECKUMU TMPHUEMAaMU TEOMETPHUECKUX H3MEPEHHH W MOCTPOSHHH, 4YHTaTh WH(POPMALHIO,
MIPEJCTAaBICHHYIO B BUE TaOJHII, IHarpaMM U rpaduKoB, )KUTh B YCIIOBUSX HEONPEIEIIEHHOCTH M IOHUMATh
BEPOSITHOCTHBIN XapakTep CIIydalHbIX COOBITHI.
Nzyuenne mareMaTHku GopMUpPYET Y 00YyJaIOMIMXCSI MATEMAaTHIYECKUI CTHIIb MBIIIICHUS, TTPOSBIISTFOLITUICS
B OIpENeNIEHHBIX YMCTBEHHBIX HaBbIKax. OOyJaroImuecss OCBaMBAIOT TaKWe NMPUEMBI U METOJBI MBIIUICHUS,
KaKk WMHIYKOUS W JeAyKIHs, 0000meHHe ¢ KOHKpPEeTH3alWs, aHalu3 W CHHTE3, Kiaccuukanus u
cucTeMaTH3anus, abcTparupoBanue u aHasnorusi. OObEKThl MaTEMATHYECKUX YMO3AKIIOUCHHUH, TIPaBUiIa UX
KOHCTPYHUPOBAHUS PACKPBIBAIOT MEXAHU3M JIOTUYECKUX TIOCTPOCHHH, CITOCOOCTBYIOT BBIPAOOTKE YMEHHS
(dbopmynmHupoBaTh, 000CHOBBIBATH M JOKA3bIBATh CYXKICHHS, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE MBIIUICHHUE.
W3yuenne maTeMaTuku oOecriednBaeT (OPMHPOBAHUE AJITOPUTMHUYECKOW KOMITOHEHTHI MBIIUICHHUS W
BOCIIMHTAaHUE YMEHHH JEWCTBOBATH 10 3aJaHHBIM aJITOPUTMaM, COBEPIICHCTBOBATh W3BECTHBIE U
KOHCTPYHpOBaTh HOBBIC. B mporecce pemieHWs 3agad — OCHOBOW YYeOHOW [EesATETPHOCTH Ha YpOKax
MaTeMAaTUKU — Pa3BUBAIOTCS TBOPYECKas U MPUKIAJHASL CTOPOHBI MBIILIICHHUS.
OOyueHne MaTeMaTuke JAAaET BO3MOXKHOCTb Pa3BUBAaTh Yy OOYYaIOUIUXCA TOYHYIO, PAallMOHAIBHYIO U
MHOOPMATUBHYIO peYb, YMEHHE OTOMpaTh Hambosiee MOIXOAALINE S3BIKOBbIE, CHMBOJIMYECKHUE,
rpaduuecKue CpesicTBa JUIsl BBIPAXKEHUS CYXKIEHUIN M HArJIsAHOTO UX IPEACTaBICHUS.
IIpy w3ydeHMH MaTeMaTHKH  OCYILECTBJIAETCS  OOllee 3HAKOMCTBO C  METOJaMU  IO3HAaHUsA
NEWCTBUTENBHOCTH, MPEJICTABICHUSAMH O MpeAMeTe M MeToJaX MaTeMaTHKH, UX OTIMYMM OT METOJOB
JIPYrUX €CTECTBEHHBIX U I'YMaHUTApHBIX HayK, 00 0COOEHHOCTSX NMPUMEHEHUs MaTeMaTHKHU Ui PEeLICHMS
Hay4HbIX U MPUKIATIHBIX 3a]a4.
[TpuopureTHbIMU LiENIAMU OOyYEHHs MaTeMaTUKe B 5—9 Kiaccax sBISIOTCS:
(dbopMUpOBaHHE IIEHTPAJIBHBIX MaTEMaTHUECKUX IOHATHHM (YMCilo, BEIMYMHA, reoMeTpuyeckas (urypa,
NIepEMEHHAs, BEPOSITHOCTh, (YHKLUSA), OOECHEeUMBAIOIUX MPEEMCTBEHHOCTh U  IE€PCIEKTUBHOCTh
MaTeMaTH4eCcKOro 00pa3oBaHus 0OyJaromuxcs;
1oJ/iBe/icHne oOyJaroluxcsd Ha JOCTYIHOM JJisi HUX YPOBHE K OCO3HAaHMIO B3aMMOCBSI3M MaTEMaTHKU U
OKpYKarloIllero MUpa, HOHUMaHUE MaTEMaTHKH KaK 4acTH OOLIel KyJbTyphl YeJIOBEUECTBA;
pa3BUTHE MHTEIUIEKTYaJIbHBIX U TBOPUECKUX CHOCOOHOCTEH 00ydarommxcs, MO3HABATENbHOW aKTUBHOCTH,
HCCIIEI0BATENIbCKUX YMEHUH, KPUTUYHOCTH MBIIUIEHUS, MHTEpeca K U3y4YCHUIO MaTeMaTHKH;
¢dopmupoBanue GyHKIMOHATBHON MaTeMaTHYeCKOH TPaMOTHOCTH: YMEHUS pPaclO3HaBaTh MPOSIBICHUS
MaTeMaTH4YeCKUX MOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEH B peasibHbIX KU3HEHHBIX CUTYALUsIX U MPH
U3YYEHHH JIPYTUX Y4eOHBIX MPEIMETOB, MPOSBICHUS 3aBUCUMOCTEN M 3aKOHOMEpHOCTel, GpopMyaupoBaTh
UX Ha s3bIKE€ MAaTEMaTHKHU M CO3/1aBaTh MaTeMaTHYECKHE MOJIENIU, IPUMEHATh OCBOEHHBIN MaTeMaTHYeCKUN
ammapar JJisl pelieHns IpakTHKO-OPUEHTUPOBAHHBIX 3a/1a4, MHTEPIPETUPOBATH U OLICHUBATH MOJIyYEHHbIE
pe3yabTaTHI.



OCHOBHBIE JIMHUU COJIEPXKaHHUs MPOTrpaMMbl 1O MateMaThke B 5-9 kmaccax: «YUucma ¥ BBIYHCICHUSY,
«Anrebpa» («Anrebpanueckue BBIPAKEHUS», «YPAaBHEHUS U HEpPaBEHCTBa»), «DyHKIHMM», «'eomMeTpusn»
(«I'eomerpuueckue GUTypsl U UX CBOHCTBa», «/3MepeHHe reOMeTpUYecKUX BEINYHMHY»), «BeposTHOCTh U
CTaTUCTUKA». JlaHHBIE JINHUU Pa3BUBAIOTCS MapaJUIEIbHO, KaX/1as B COOTBETCTBUU C COOCTBEHHOM JIOTUKOM,
OJIHaKO HE HE3aBUCHMO OJIHA OT JIPYI'Oi, a B TECHOM KOHTAKTE U B3aUMOJCHCTBUM.

Copneprxanue mporpaMMbl 10 MaTeMaTUKE, paclpeaei€éHHOe 0 rojiaM 00ydeHHs], CTPYKTYPUPOBAHO TaKUM
o0Opa3oMm, dYTOOBI KO BCEM OCHOBHBIM, MPHHLIWIHAIBHBIM BOMpocaM oOydJarommuecs: OoOpanaanch
HEO/JHOKpPAaTHO, 4YTOOBbl OBJIAJICHUE MATEMaTUUYECKMMM IOHSATUSAMU U HaBbIKAMHU OCYIIECTBIISIIOCH
MIOCJIEIOBATENIbHO U IOCTYNAaTENbHO, C COONIOJIGHUEM NPHUHLMIA MPEEMCTBEHHOCTH, a HOBBIE 3HAHMS
BKJTIOYAJIMCh B OOIIYIO0 CUCTEMY MaTEMAaTHYECKHUX MPEACTaBICHU 00yJatOUXCsl, pacIInupsist U yriryomss e€,
00pasyst MPOYHbIE MHOKECTBEHHBIE CBSI3H.

B cootBerctBuUn ¢ ®I'OC OO0 Marematuka sBIsSIeTCS 00s13aTEIbHBIM y4E€OHBIM TIPEAMETOM Ha YpPOBHE
OCHOBHOTO oO0miero oOpasoBanmsa. B 5-9 xmaccax maremaTwka TpaguIIMOHHO H3y4YaeTcss B paMKax
CJIeNyIONMX y4eOHBIX KypCOB: B 5—6 Kiaccax — Kypca «MaremaTtuka», B 7-9 kinaccax — KypcoB «Anredpar
(BKIIIOYAsi 3JIEMEHThl CTAaTUCTHKU U TEOpUU BeposTHOCTeH) u «l'eomerpusi». IIporpammoii mo matematuke
BBOJIUTCS] CAMOCTOSTEIbHBIA y4eOHbIN Kypc «BeposTHOCTh U CTaTUCTUKAY.

W3ydyeHne mareMaTMKM Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHMsI HANpaBiIeHO Ha JOCTHKEHHE
00y4aroUMMUCS JTMYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTENbHBIX PE3YIbTATOB OCBOEHUS
y4eOHOTO IpeaMeTa.

JIMYHOCTHBIE PE3YJIbTATHI

JInuHOCTHBIE pe3yJIbTAThl OCBOEHUS IPOTrPaMMBbI 110 MAaTEMATHUKE XapaKTEPU3yIOTCS:

1) maTpuoTHYECKOE BOCTIUTAHHE:

IIPOSIBJICHUEM MHTEPEca K MPOLUUIOMY M HACTOSAIIEMY POCCHMCKOW MATEMAaTUKH, LICHHOCTHBIM OTHOIIEHUEM
K JOCTWKEHUSAM POCCHUHCKHUX MATEMAaTUKOB M POCCHUICKOM MAaTeMAaTHYECKOM IIKOJBI, K HCIOJIb30BaHHUIO
9TUX AOCTHKEHUH B JPYruX HayKax U MPUKIIAIHBIX cepax;

2) rpa:kIaHcKoe H TyXOBHO-HPABCTBEHHOE BOCIINTAHHE:

TOTOBHOCTBIO K BBITMOJIHEHUIO OOS3aHHOCTEH TpaXkAaHWHA M pPEalM3allud €ro Ipa, MPEACTaBICHUEM O
MaTeMaTU4YEeCKUX OCHOBaX (DYHKIMOHHMPOBAHMS PA3IMUYHBIX CTPYKTYp, SIBJICHUH, IpoLELyp I'PakJaHCKOIO
obmiecTBa (HarmpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYKACHHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
IIPAKTUYECKUM TIPUMEHEHUEM [JOCTMIKEHHM HAyKH, OCO3HAaHMEM BaXXHOCTH  MOPAJIbHO-ITHYECKUX
IIPUHLIMUIIOB B IEATEIBHOCTH YU4EHOTO;

3) Tpy/0BO€ BOCIUTAHHE:

YCTaHOBKOW Ha aKTUBHOE Y4YacTHE B PEIICHUM INPAKTUYECKUX 3a7ad MAaTEMaTU4YECKOM HaIpaBlIEHHOCTH,
OCO3HAHMEM BAXXHOCTH MAaTEMaTH4YECKOro 00pa3oBaHMsA HaA NPOTSHKEHUM BCEH JKM3HU A YCHEIIHOW
npo(hecCUOHANBHON JIEATEIBHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM H
IIOCTPOEHUEM HHIMBHyalbHOM TPAaeKTOpPUU OOpPa30BaHUS M HKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIHTAHUE:

CMOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPUATHIO MAaTeMaTHYeCKUX OOBEKTOB, 3ajad,
PELIEHNHN, pacCyXACHUM, YMEHUIO BUJETh MaTEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 MIO3HAHUS

OBJIAJIEHUEM ITPOCTENIIIMMH HaBBIKAMH UCCIIEI0BATENBCKON AEATEIbHOCTH;

6) ¢pusnyeckoe BocnuTanue, GOpMHPOBaHHE KYJIbTYPhI 310POBbSI H IMOLHHOHAILHOI0 0JIATOMOJIYYHSI:
TOTOBHOCTBIO NPUMEHATh MAaTEMATUYECKUE 3HAHMS B MHTEpPEcCax CBOETO 370POBbs, BEIEHUS 3J0POBOIO
oOpa3a »Hu3HH (310pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXXUM 3aHATUN U OTAbIXA, peryssipHas puzndeckas
aKTUBHOCTH), CPOPMHPOBAHHOCTHIO HABbIKa PEQIIEKCHH, MPU3HAHUEM CBOETO MpaBa HAa OMIMOKY U TaKoro
K€ TpaBa APyroro 4ejoBEKa;



7) 3K0JI0THYECKOE BOCIINTAHHE:

OpHEHTAIel Ha MPUMEHEHHE MAaTeMaTWYeCKMX 3HAHWHM IS pelleHus 3ajad B 00JacTH COXPAaHHOCTH
OKpYXKaIOILLEH Cpe/ibl, IUIAHUPOBAHMS ITIOCTYIIKOB U OLICHKU UX BO3MOKHBIX ITOCIIEICTBUM AJI OKPYXKarolmen
Cpelibl, OCO3HAHUEM TJI00ANIBHOIO XapaKTepa AKOJIOIMUECKUX IPOOJIEM U ITyTel UX pEeLICHUS;

8) amanTanus K N3MEeHSIIOIHUMCS YCJIOBHSIM COIMATBLHON 1 MPHPOIHOI cpenbl:

TOTOBHOCTBIO K JICUCTBHUSM B YCJIOBUSAX HEOIPEACIEHHOCTH, IOBBILICHUIO YPOBHS CBOEH KOMIIETEHTHOCTH
yepe3 IMPaKTUYECKYIO JIEATENbHOCTh, B TOM YHUCIIE YMEHHUE YUUThCA y JPYIHX JIOAEH, MpuoOperaTh B
COBMECTHOM JEATENBHOCTH HOBBIE 3HAHUS, HABBIKM U KOMIIETCHIIMM U3 OIIBITA APYTUX;

HEOOXOMMOCTBI0O B (POPMHUPOBAHUHM HOBBIX 3HAHWW, B TOM 4YHCIe (QOPMYIUPOBATH HJEH, MOHSITHS,
TUMOTE36l 00 OOBEKTaX M SBJICHUSAX, B TOM 4YHCIEC paHEe HE H3BECTHBIX, OCO3HABATH JIC(HUIIUTHI
COOCTBEHHBIX 3HAHUH M KOMIIETEHTHOCTEH, IUTAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYAallMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYallUIO Kak BBI3OB,
TpeOyIOIINIT KOHTPMEpP, KOPPEKTUPOBATH MPUHMMAEMblE pELIeHUs U JeHCTBUS, (QOpMYIHpOBaTh U
OILICHUBATh PUCKU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIbTATHI

B pesynpTaTe OCBOEHHMS TpOrpaMMmbl MO0 MaTEMaTHKE HAa YPOBHE OCHOBHOTO 0OIIEero 0oOpa3oBaHUs Yy
obOyuvarorerocst OyayT copMupoBaHBI METANPEAMETHBIC PE3YJAbTAThl, XapaKTEPHU3YIOUIUECS OBJAICHUEM
VHUBEPCATHHBIMH TIO3HABATECILHBIMY JCHCTBUSIME, YHUBEPCATbHBIMH KOMMYHHKATHBHBIMH JCUCTBHSIMH U
VHUBEPCATHHBIMH PETYJIATUBHBIMU JICHCTBUSMHU.

IMo3naBaTeibHbIE YHHBeEpPCAJbHbIE YueOHbIe e CTBUS

ba3oBble Joruyeckue AelHcCTBUA:

BBISIBJISITh I XapaKTEPHU30BaTh CYIIECTBEHHBIE TPU3HAKH MATEMATHYECKUX 00OBEKTOB, MIOHATHM, OTHOIIIEHUH
MEXy TIOHATUSIMU, (OPMYJIMPOBATH ONIPEACIICHUS TIOHITHH, YCTAaHABIUBATH CYIIECTBEHHBIN MTPU3HAK
KJaccu(puKaIyu, OCHOBAHUS ISt 0000IIEHNS U CPaBHEHU S, KPUTEPUHU TIPOBOIUMOTO aHAIIH3a;
BOCIIPUHUMATh, (DOPMYIUPOBATH U IPEOOPA30BLIBATH CYXK/ICHHS: YTBEPAUTEIbHBIC

OpHEHTAIIMEH B JEATEIHPHOCTH Ha COBPEMEHHYIO CHCTEMY HAY4YHBIX TNPEICTaBICHUA 00 OCHOBHBIX
3aKOHOMEPHOCTSAX PAa3BUTHS YEJIOBEKA, MPUPOJLI U OOIIECTBA, MOHUMAHUEM MaTEeMaTHYECKOW HAYKH Kak
chepbl YeTOBEYECKON ACATEIHPHOCTH, JTAloOB €€ pa3BUTHS W 3HAYUMOCTH JUIS Pa3BUTHS [MBUIIM3AIUU,
OBJIQJICHHEM S3BIKOM MAaTEMAaTHUKH M MaTEMaTHYECKOW KYJIBTYpOH Kak CpeACTBOM IIO3HAHUS MHpA, U
OTpHIIATEIIbHBIC, EAMHUYHBIC, YACTHBIC U OOIIHE, YCIOBHBIE;

BBISBJSITh MATEMaTHYCCKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M W TPOTUBOpeurs B (akTax, JIaHHBIX,
HaONIOACHUSAX M YTBEPXKIACHUSX, TPEIaraTb KPUTSPUH VISl BBISBIICHUS 3aKOHOMEPHOCTEH M MMPOTHUBOPEUHIA;
JieNiaTh BBIBOJBI C KCIIOJB30BAaHHMEM 3aKOHOB JIOTUKH, NEAYKTUBHBIX U HMHIYKTUBHBIX YMO3aKIIOUYCHH,
YMO3aKJIIOUEeHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTelbCcTBA MAaTEMAaTHUYECKUX YTBEPXKIEHUUM (MpsMble U OT MPOTUBHOTO), MPOBOJAUTH
CaMOCTOSITENIbHO HECJIOKHBIE JOKA3aTeNbCTBA MaTeMaTH4YecKhX (aKTOB, BBICTpanBaTh apryMEHTAlUIO,
MIPUBOJIUTH IPUMEPHI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHHUS;

BBIOMpATh CHoco0 pemieHUs y4eOHOM 3amaun (CpaBHUBATh HECKOJBKO BApUAHTOB pELICHHS, BBIOMPATH
HauOoJee MOAXOAAIIUHN C YUETOM CAaMOCTOSITENIFHO BBIJEIIEHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBarebcKkue AeiicTBUS

WCIOJIb30BAaTh BOMPOCHI KaK MCCIEAOBATEIbCKUN WHCTPYMEHT TO3HaHMs, (OPMYIHUPOBATH BOIPOCHI,
¢bukcupyome MpPOTUBOPEYHE, TMpoOIeMy, CaMOCTOSTENbHO YCTaHaBIMBAaTh HCKOMOE M JaHHOE,
(hopMHUpOBaTh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TO3HUIINIO, MHEHHUE;

MPOBOJUTHh IO CAMOCTOSTEIHHO COCTABIEHHOMY IUIAHY HECJIOXHBIM OKCIEPUMEHT, HeOOoIbIIoe
WCCIIEIOBAaHUE TI0 YCTAHOBJICHHMIO OCOOCHHOCTEH MaTeMaTH4eCKOro OOBeKTa, 3aBHCHUMOCTEH OOBEKTOB
MeX 1y co00ii;



CaMOCTOSATENBHO (POpMYITHPOBaTh 000OIIEHNUS U BBIBOBI 110 pPe3yabTaTaM MPOBEAEHHOTO HAOIIOACHNS,
HCCIIEI0OBAHUS, OLIEHUBATh JIOCTOBEPHOCTD NIOJYYEHHBIX PE3Yy/IbTaTOB, BBIBOJOB U 0000IEHNI;
IIPOrHO3UPOBATh BO3MOYKHOE Pa3BUTHE POIIECCA, a TAKXKE BBLABUIATh IIPEAIOJIOKEHHUS O €r0 Pa3BUTHH B
HOBBIX YCIIOBHSIX.

Padora ¢ ungopmanmeii:

BBISIBJIATH HEJIOCTATOYHOCTD M M30BITOYHOCTH HH(OPMAIIMH, TAHHBIX, HEOOXOMMBIX JUTS PELICHHS 33/1a4H;
BBIOMPATh, AHATM3UPOBATH, CHCTEMATU3UPOBATh U HHTEPIIPETUPOBATH HHPOPMAIHIO a3 TMIHBIX BUIOB U
(dbopM TIpeICTaBICHMS;

BBIOMpATh GOpMY IpeaCcTaBICHUS HHPOPMALMU U WILTIOCTPUPOBATH pelIaeMble 3a7a4ll CXeMaMH,
IrarpaMMaM#, HHOW TpaguKoi 1 UX KOMOMHALIUSMUY;

OILICHUBATh HAJEKHOCTh HH(DOPMAIIH 110 KPUTEPHSIM, IPEITIOKEHHBIM YUUTENIEM WIH CPOPMYTUPOBAHHBIM
CaMOCTOSITENIBHO.

KoMMmyHukaTuBHbBIEe yHUBepcaibHble YueOHbIe 1eiiCTBUSA:

BOCIIPUHUMATh U (POPMYJIUPOBATh CYXKJAEHHUS B COOTBETCTBHHM C YCIOBUSMHU M LENSIMU OOIIECHHUS, SICHO,
TOYHO, TPAMOTHO BBIPAXaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHCbMEHHBIX TEKCTaX, JAaBaTh MOSCHEHUS I10
XOJy pellieHus 3a/1a4l, KOMMEHTHPOBATh MOJyYEeHHBIH PE3yIbTaT;

B X0Jie OOCYXKIEHHUsI 331aBaTh BOIMPOCHI MO CYIIECTBY 00CYXJAaeMOM TeMbl, IPOOJIEMBI, pelaeMoi 3a1auu,
BBICKa3bIBATh UJIEH, HAlleJIEHHbIE HA MMOUCK PEIIEeHHUs, COTIOCTABISATh CBOU CY)KJIEHUS C CYKJIEHUSMU JPYTUX
YYaCTHUKOB JMaiora, OOHapyXHBaTh pa3IMylMe M CXOJCTBO TO3MIMHA, B KOPPEKTHOM Qopme
(dbopMynupoBaTh pa3HOTJIaCUsl, CBOM BO3PAKEHHUS,

MIPE/ICTaBIATh PE3yJbTaThl PEIICHUs 3a7add, SKCIEPUMEHTA, HCCIEJA0BaHUS, NMPOEKTa, CAMOCTOSTEIbHO
BbIOMpATh (hOpMaT BBICTYIJICHUS C YYETOM 3ajay MPe3eHTaluN U OCOOCHHOCTEN ayAuTOPHH;

MIOHMMAaTh U UCIIOJIb30BaTh IIPEUMYIIECTBA KOMaHIHOM U HHAMBUIYAILHOM pabOTHI NMPH PEIIEHUH YYeOHbIX
MaTeMaTU4eCKUX 3aj1ay;

IPUHUMATh 1E€Jb COBMECTHOM J€ATEIbHOCTH, IJIAHUPOBAaTh OPraHU3allMI0 COBMECTHOH paboTsl,
pacrnpenensiaTb BUABI padOT, TOTOBAPUBATHCS, 0OCYKIATh MPOIECC U pe3yiabTaT pabOThl, 000011aTh MHCHHS
HECKOJIBKMX JTIONICH;

y4acTBOBaTh B IPYyNIOBBIX (opMax paboTel (0OCyXkJeHHs, OOMEH MHEHHSMH, MO3TOBBIE WITYPMbI U
JPYTrHe), BBINOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JICHCTBUA C APYTMMHU WIEHAMHU KOMaH]Ibl,
OLIEHUBAaTh KayeCTBO CBOETO BKJIAJa B OOIIMI MPOIYKT MO KPUTEPUSAM, c(POPMYyIMPOBAHHBIM yJaCTHUKAMH
B3aUMO/ICHCTBHUSL.

PeryasiTuBHble YHUBEPCAJbHbIE Y4eOHbIE el CTBUS

Camoopranuszanmsi:

CaMOCTOSITEJIBHO COCTABJISITh IUIaH, AITOPUTM pelleHHs 3a/1au (MM €ro 4acTh), BEIOUPATh CIOCO0 pereHus
C y4€TOM MMEIOLIUXCSI PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb M KOPPEKTHPOBATH
BapHUaHThI PELICHUH C yU€TOM HOBOM MH(DOPMALHH.

CaMOKOHTPOJIb:
BIIAJIETh CIIOCO0aMH CaMOTIPOBEPKH, CAMOKOHTPOJIA MPOLiecca U pe3yabTaTa pelieHus] MaTeMaTHYeCcKOM

3aa4H;

MpEeABUAETh TPYAHOCTH, KOTOPbIE MOT'YT BOSHUKHYTh IIPH PELLICHUH 3a/1a4l, BHOCUTh KOPPEKTUBHI B
JesITENHOCTh HA OCHOBE HOBBIX OOCTOSATEIHCTB, HAWIEHHBIX OIINOOK, BBISBICHHBIX TPYAHOCTEH;
OIICHUBATh COOTBETCTBUE Pe3yibTaTa NEATEIbHOCTH MOCTABICHHOM 1IETH U YCIOBUSAM, OOBSICHATH IPUUUHBI
JOCTUKEHUS WA HEJJOCTH)KEHHUS 1[eJIH, HaXOAUTh OMHOKY, 1aBaTh OIEHKY MPUOOPETEHHOMY OTIBITY.
INPEAMETHBIE PE3YJIbTATbHI

[IpenMeTHBIE pe3yNbTaThl OCBOCHHS MPOTPAMMbI MO0 MaTeMaTHKE MPEACTaBIEHBI MO TojaM OOydeHUs B
CIIEIYIONINX pa3Jieliax MporpaMMbl B paMKaxX OTJENbHBIX y4EOHBIX KypCcOB: B 5—6 Kiaccax — Kypca
«MareMaTHKa



Pabouas nporpamma no yuedonomy kypcy MATEMATHUKA yriy6/1eHHbIi ypoBeHb (5-6 Ki1acce).
Pabouyas mporpamma no yueOHOMY Kypcy MaTeMaTHKa Ha YPOBEHb OCHOBHOI'O OOIIero oOpa3oBaHMS LI
oOyuaromuxcss 5—6-x kmaccoB MAOY «Cpennsiss mkona Ne8» pa3paboTana B COOTBETCTBUU C
TpeOOBaHUSAMU:

o ®epepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deneparmmy;

e mpukaza MunnpocBemenus oT 31.05.2021 Ne 287 «OO6 yrBepxkaeHuu (enepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIIEro 00pa3oBaHus»;

e mpukaza MunmnpocBemeaus ot 18.05.2023 Ne 370 «O06 yrBepkmeHuu —QeneparbHON
00pa30BaTEIILHON POTPaMMBbI OCHOBHOTO OOIIIETO 00pa30BaHUSY;

o npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O0 yrBepxknaenun Ilopsaka opranuzauuu u
OCYIIECTBJICHUSI 00pa30BaTEIbHON JACSITEIBHOCTH 10 OCHOBHBIM  0O0II€00pa30BaTeIbHBIM
nmporpaMmaM — 00pa3oBaTeIbHBIM IPOrpaMMaM Ha4daJbHOTO OOIIEro, OCHOBHOTO OOIIET0 H
cpenHero o0iero 00pa3oBaHuUs»;

o CII 2.4.3648-20 «CaHuTapHO-3MH1IEMUOJIOTHYECKHE TPEOOBAaHUS K OPraHMU3ALMSIM BOCIUTAHUS U
oOy4eHHs, OTIbIXa W O3J0POBJCHUS JACTEH W MOJOICKH», YTBEPKIECHHBIX IMOCTAHOBICHHEM
rJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «'urnennueckre HOpMaTUBbl U TpeOOBaHUS K 00ecnedyeHn0 6e30MacHOCTH
n (wim) Oe3BpeqHOCTH JJisi  4YeJoBeKa (akTOpOB cpeabl OOUTaHMs», YTBEPKICHHBIX
MTOCTaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

e KOHIENIHMHA pPAa3BUTHA MaTEeMaTHYEeCKOTO OO0pa3oBaHWs, YTBEPKIACHHOW  paclopsHKECHHEM
[TpaBurenbcTBa oT 24.12.2013 Ne 2506-p;

e y4yeOHOTO IUIaHa OCHOBHOTO 00I1Iero o0pa3oBaHusi, yTBepkIeHHOTo npukazoM MAOY «Cpennss
mkosa Ne8» ot 31.08.2023 Ne 611 «OO6 yTBepkI€HUH OCHOBHOW 00pa30BaTEIbHOM MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs;

Pabouasg mnporpamMma OpHEHTHpPOBAHAa Ha IEJEBbIE IPUOPHUTETHI, CHOPMYIUPOBAHHBIE B (heaepanbHON
paboueli mporpaMmMe BOCIUTaHUS U B paboueii mporpamme Bocnutanus MAOY «Cpennsis mkosa Ne®y.
[IpuopureTHpIMU HeJAsIMH OOYUCHUSI MaTEMaTUKE B 5—6-X Kitaccax sIBIISIOTCS:

e IPOJOJDKEHHE (OPMHUPOBAHHUSA OCHOBHBIX MareMaTMYeCKMX HOHATUH (4MCIO, BEJIMYMHA,
reomerpudeckas  Qgurypa), 00eCHeuMBaIOUIMX  I[PEEMCTBEHHOCTb U IEPCIEKTUBHOCTh
MaTeMaTH4eCKOro 00pa3oBaHus 0OyJaromuxcs;

e pa3BUTHE HUHTEIUIEKTyalbHbIX M TBOPYECKMX CIIOCOOHOCTEH OOydaroUIuXxcs, IO3HaBaTEIbHOMN
aKTUBHOCTH, UCCIIEIOBATEIbCKIX YMEHUH, MHTEpeca K U3y4EHUIO0 MaTeMaTHKY;

e TMojBeJeHHE OOYy4arolUXCs Ha JOCTYIHOM [UIi HHMX YPOBHE K OCO3HAaHUIO B3aUMOCBS3U
MaTeMAaTUKU U OKPYKaIOIIEro MHUpa;

e (opmupoBanue (yHKUMOHATBHON MaTEeMAaTUYEeCKON TIPaMOTHOCTH: YMEHHMs pPacHo3HaBaTh
MaTeMaTH4ecKue OOBEKThl B PEaJIbHbIX )KM3HEHHBIX CUTYalUsAX, PUMEHATh OCBOCHHbIC YMEHMS
IUISL peLeHHs TPAKTUKO-OPUEHTUPOBAHHBIX 33J1ay, HHTEPIPETUPOBATH MOITy4YEHHbIE PE3YyIbTaThl U
OLIEHUBATh UX Ha COOTBETCTBUE PAKTUUYECKON CUTYyaIUH.

OCHOBHBIE TUHUU COJIEP’KaHMsI Kypca MaTeMaTHKH B 5—6-X Kiaccax — apudmeTndeckas 1 reoMeTpHuecKas,
KOTOpBIE DPAa3BUBAIOTCA MapajuleIbHO, KaXJas B COOTBETCTBHMHM C COOCTBEHHOM JIOTMKOH, OJHAKO He
HE3aBUCUMO OJIHa OT JpPYrod, a B TECHOM KOHTaKTe€ M B3auMoAeWcTBUM. Taike B Kypce MaTeMaTHKU
MIPOUCXOJIUT 3HAKOMCTBO C JIEMEHTaMHU alreOpbl U ONMUCATEIbHON CTATUCTHKH.

W3yuenne apupMeTHyecKOro marepuaja HauMHAeTCs C CHCTEeMaTH3allid W pa3BUTUS 3HAHUM O
HaTypalbHBIX YHMCIIAX, TOJYYEHHBIX Ha YpOBHE HadajibHOro obmiero oOpasoBanus. Ilpu sToMm
COBEPILICHCTBOBAHME BBIUUCIUTEILHOW TEXHUKHM W (OPMHPOBAHHE HOBBIX TEOPETUUECKUX 3HAHUH
COYETAeTCs] C PAa3BUTUEM BBIYMCIMTEIBHON KyJIbTYPbHI, B YaCTHOCTH ¢ OOy4EHHEM IMPOCTEHIIUM IpuemMam



MIPUKHUJIKK 1 OLIEHKU Pe3yNbTaTOB BhIYMCICHUN. V3ydeHne HaTypajJbHBIX YHCET POJI0JDKAETCS B 6-M
KJIacce 3HAKOMCTBOM C Ha4aJIbHBIMH MOHATHAMU TEOPHH ACTUMOCTH.

Hauano uzydyenus 0ObIKHOBEHHBIX U JECATUYHBIX IPOOEH OTHECEHO K S5-My KJ1accy. JTO MEepBbIi 3Tal B
OCBOEHHMHU JApOOeid, KOrja MPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HAESMH, MOHATUAMH TeMbl. [Ipu sTOoM
paccMOTpeHre OOBIKHOBEHHBIX JIPOOEH B MOJHOM 00bEeMe MPEALIECTBYET U3YUYEHHUIO JECATHUHBIX TpOOeii,
9TO IEeTeCO00pa3HO C TOYKW 3PEHHS JIOTUKH H3II0KCHHS YUCIIOBOUW JIMHUM, KOTJa MpaBuiia JEHCTBUH ¢
JIECATUIHBIMH IPOOSIMH MOYKHO 00OCHOBATh YK€ M3BECTHBIMH aJTOPUTMAMH BBITIOJHEHUS JCHCTBUI C
OOBIKHOBEHHBIMH JIpOOSIMH. 3HAKOMCTBO C JIECSTUYHBIMH JpOOSMHU pPACHIMPUT BO3MOXKHOCTH IS
MOHUMaHUS 00YJaIOUTMMHCS TPUKIAHOTO IPUMEHEHHUSI HOBOH 3aIKCH NP U3YYEHHUH JIPYTUX MIPEIMETOB U
P MPAKTUYECKOM HCIO0JIb30BaHuU. K 6-My Kilaccy OTHECEH BTOPOM 3Tal B U3y4EHUHU JIpoOeil, rie
MIPOUCXOIUT COBEPUICHCTBOBAHNE HABBIKOB CPAaBHEHHUS U IIPeoOpa3oBaHust 1poOeii, 0OCBOCHUE HOBBIX
BBIUMCIIATENBHBIX allTOPUTMOB, OTTAYNBAaHUE TEXHUKH BBIYMCICHHUN, B TOM YHCIIE 3HAYEHUH BBIPAKCHUH,
coJiepKamux U OOBIKHOBEHHBIE, U JIECITUYHBIE APOOH, YCTAHOBICHHUE CBSI3€H MEXTy HUMH, PACCMOTPEHUE
MIPUEMOB pelIeHHs 3a/1a49 Ha [poou. B Havyane 6-To Ki1acca MpouCXOIUT 3HAKOMCTBO C IMOHATHEM IPOIIEHTA.
OCOOEHHOCTBIO N3YYSHHS TTOJIOKUTENBHBIX U OTPHUIIATEBHBIX YUCEIT SIBISIETCS TO, YTO OHU TAKXKE MOTYT
paccMaTpUBaThHCS B HECKOJIBKO 3TanoB. B 6-M kinacce B Havasne u3ydeHus: Tembl «llooxxuTensasie u
OTpHIIATEIIbHBIC YHCIa» BBIIEIsIeTCS moaTemMa «lLlenple uncinay, B paMKax KOTOpO# 3HAKOMCTBO C
OTPHIIATEIIEHBIMU YHCIIAMU M IEHCTBHSMU C MOJIOKUTEIFHBIMU M OTPHUIIATEIIEHBIMHA YHCIIAMH TTPOUCXO AT
Ha OCHOBE COJICP)KAaTEIBHOTO TI0X0/1a. JTO MO3BOJISIET HA JJOCTYITHOM YPOBHE TIO3HAKOMHUTD 00YJarOIUXCS
MPAKTUIECKH CO BCEMU OCHOBHBIMH MTOHATHSMH TEMBI, B TOM YHCIIE U C TPaBUIIAMH 3HAKOB TIPU
BBITIOJTHEHUH apU(PMETHICCKUX JeHCTBUH. M3ydeHne paroHaIbHBIX YUCET Ha TOM HE 3aKOHYUTCS, a
OyJIeT mpOI0JDKEHO B Kypce anreOpsl /-ro Kiacca.

[Ipn oOyueHun pemnieHHI0 TEKCTOBBIX 3a/ad B 5—6-X Kilaccax HCHOJB3YIOTCS apupMeTHYEeCKUe MpPHUEeMBbI
pemienus. [Ipu oTpaboTke BBIYMCIUTENBHBIX HABBIKOB B 5—6-X Kilaccax paccMaTpUBAIOTCS TEKCTOBbBIE
3aJaud  CIEAYIOUIMX BHJOB: 3a/Jadyd Ha JBWKEHUWE, HA YacTH, Ha TMOKYNKH, Ha padoTy H
MIPOU3BOIUTENBHOCTD, HAa MIPOLIEHTHI, HAa OTHOIIEHUS U ponopiuu. OOyyaroniuecs: 3HaKOMATCS ¢ IpUeMaMu
pelieHus 3a1a4 nepebopomM BO3MOXKHBIX BapUAaHTOB, ydyarcs paboTaTh ¢ mH(popMaluei, npeacTaBIeHHON B
dhopme TabIUII WK TUarpamm.

B mporpamme ydeOHoro kypca «Maremartuka» NpeaycMOTPEHO (GOPMHUPOBAHUE MPOIEIEBTUUECKUX
anreOpanveckux TpeicTaBlieHWd. bykBa Kak CHMBOJ HEKOTOPOTO 4YHCla B 3aBUCUMOCTH  OT
MaTeMaTH4eCKOr0 KOHTEKCTa BBOJAUTCS MOCTENEHHO. byKBeHHAasi CUMBOJIMKA HIUPOKO MCTOJIb3YETCs MPEXKIe
BCEro /sl 3amucH OOMIMX YTBEPXKICHUM U MpenaokeHuid, (opmyl, B YaCTHOCTH Ui BBIYHCIICHUS
reOMETPHUECKUX BEIMYHH, B KAUECTBE «3aMECTUTEIS» YUCIa.

B mporpamme yuyeOHoro kypca «MaTemartukay MpeICcTaBieHAa HArJsgHas FeOMETpHs, HallpaBJCHHAas Ha
pa3BUTHE OOPA3HOTO MBIIIJICHHS, MPOCTPAHCTBEHHOTO BOOOpaXKEHUS, H300pa3UTENbHBIX YMEHHUNA. ITO
BAKHBIM 3Tal B M3YYEHUU T'E€OMETPHH, KOTOPBIA OCYIIECTBISETCS Ha HAIJISIHO-TIPAKTUYECKOM YpPOBHE,
OTHpAETCsl Ha HAIIAIHO-OOpa3HOE MBIIIJIEHHE O0y4aromuxcs. boibinas poiab OTBOIUTCS MPaKTHUECKON
JEeSITEeNHOCTH, OIBITY, SKCIIEPUMEHTY, MoaenupoBaHuio. OOyyaroniecs: 3HaKOMSTCSI ¢ TEOMETPHUECKUMU
¢urypamu Ha IJIOCKOCTH U B MPOCTPAHCTBE, C UX MPOCTEUIIMMU KOHPUTypalUsIMHU, ydaTcs U300paxaThb UX
Ha HEJIMHOBAHHOM M KieTyaTol Oymare, paccMaTpHBAIOT UX MpocTeiiine cBoiicTBa. B mponecce u3ydeHus
HarJIs/IHOM reoMeTpuu 3HaHMsI, OJy4eHHbIe 00YyJalOIIMMUCS HAa YPOBHE HAauaJIbHOTO 00IIero 00pa3oBaHus,
CHCTEMaTU3UPYIOTCS M PACHIMPSIOTCS.

CornacHo y4eOHOMY IUlaHy B 5—6-X Kjaccax H3ydaeTcs HMHTErpUpOBaHHBINA mpeamer «MaremaTHkay,
KOTOPBIM BKJIIOYaeT apu(pMETUYECKH MaTepuall U HarjsIHyl0 Te€OMETpHUIO, a TaKkKe MPOIelIeBTHUECKHUE
CBEJICHUS U3 aJIreOphl, SIEMEHTHI JIOTUKU U Hadajla ONMHUCAaTeNIbHON CTaTUCTUKH.

Ha uzyuenue yyeOHoro kypca «Matematuka» oTBoautcs 476 yacoB: B 5-M kiacce — 238 yacoB (7 yacoB B
Hezen0), B 6-M kimacce — 2384acoB (7 4acoB B HEAECIIO).



Jlyis peanm3anuy MporpaMMbl HCTIOIB3YIOTCS YIeOHUKH, JOIMYIIEHHBIC K MCIOIb30BAHUIO MPU PeaTnu3aliuu
MMEIOIIUX TOCYAaPCTBEHHYIO aKKPEAUTALINI0 00pa30BaTeIbHBIX TPOTrPAMM HAYAIBHOTO OOIIEr0, OCHOBHOTO
oOmiero, cpenHero oo6miero oOpa3oBaHUS OpPraHMU3ALMSAMH, OCYIIECTBISIOUIMMH 00pa30BaTENbHYIO
JeATeNbHOCTb, MpuKa3zoM Munnpocsemenus ot 21.09.2022 Ne 858:
e Marematuka (B 2 yactsx), 5 xinacce/ Jopodeer I'.B., Tlerepcon JL.I'., AkimonepHoe 00IIECTBO
«M3narennctBo "[IpocBemienue"»;
e Maremartuka (B 3 yactax), 6 kmacc/ Hopodees I'.B., Ilerepcon JI.I'., AxumoHepHOE 00IIECTBO
«M3parennctBo "[IpocBemienue»;
DNeKTpOHHBIE 00pa30BaTENIbHBIE PECYpPChl, MOMYIIEHHBIE K HCIOJB30BAHUIO TMPH PEATM3AlUMU HUMEIOIINX
rOCYJapCTBEHHYIO aKKpPEAUTAIMIO 00pa30BaTENbHBIX MPOTPaMM HAYaJIBHOTO OOIIEro, OCHOBHOTO OOIIIEro,
cpenHero obiiero oopasoBanus npukazom MunnpocseneHus ot 02.08.2022 Ne 653:
e Marematuka, 5 knacc, ®I'’AOY AI1O «Akagemust Munnpocemenus Poccuny;
e Maremaruka, 6 kiacc, DI'AOY ATIO «Akagemust Munnipocsenienus Poccumy;
e DIEeKTpOHHBIN 00pa3oBaTenbHbIN pecype «Jlomarninue 3aganus. OcHoBHOE 001Iee 0Opa3oBaHue.
Maremarukay, 56 kimacc, AO «M3natensctBo "[pocBemnienHuey,
o Tpenaxep «O6mako 3Hanui». Marematuka. 5 kimacc, OO0 «Puzukon J1ady;
o Tpenaxep «O06mako 3HaHmit». Matemaruka. 6 kinace, OO0 «DusnkoH Jady;
o Kypc BUICOYpOKOB 110 MaTeMaTHKe 6 KI1acc;
Conepxkanue yueOHOro npeamera
5-if kaace
MaremMaTu4ecKkuii si3bIK.
MaremaTuyecKue BBIPAKEHUA. 3aluCh, YTEHUE M COCTABIICHUE BBIPAKCHUN. 3HAYECHHE BBIPAKECHHUS.
YucnoBoe BblpaxkeHHe. BbruuciaeHrne 3HaYEHUM YMCIOBBIX BBIPAKEHUM; MOPSAOK BBIIOTHEHUS JCUCTBUMA.
Hcnonb3oBaHue Ipy BBIYUCICHUAX MIEPEMECTUTEIBHOIO U COUYETATEIIbHOTO CBOMCTB (3aKOHOB) CIIOXKEHUS U
YMHO’KEHHSI, PacIlpeleUTeIbHOr0 CBOWCTBA yMHOXEHHUS. Marematuueckue mojenu. IlepeBon ycrnoBus
3a/1a4yu Ha MaTeMaThdeckuil si3pik. PaboTta ¢ MmaTemaTndeckuMu MozaenssMu. Metoa mpo6 u omubok. Meton
nepebopa. Pemenne TekCTOBBIX 3a/1a4 apupMeTHIeckuM crocodboM. Pemenue noruueckux 3aaay. Permenue
3aau nepeOboOpoM BCeX BO3MOXKHBIX BapUaHTOB. Vcrosib30BaHME NpU PELICHUHU 3a7ay TaONHIl U CXEM.
Pemenue 3amau, copepiKallux 3aBUCUMOCTH, CBSI3bIBAIOLIUE BEIWYUHBI: CKOPOCTb, BPEMs, PAaCCTOSHUE;
1[eHa, KOJIMYECTBO, CTOUMOCTb. ETUHUIBI WM3MepeHHs: Macchl, 00beMa, IICHbI; PACCTOSHUS, BPEMEHHU,
ckopocTH. CBsI3b MEXYy €IMHUIIAMU U3MEPEHUS KaXI0M BelWYHHbI. PellieHue OCHOBHBIX 3a7ad Ha JApoOu
(B Teme «/Ipobu»). 3amaun Ha cOBMECTHYI paboTy (B Teme «JIpoOwm»). IlpencraBieHue MaHHBIX B BHJIEC
TabNul, CTONOYATHIX aUarpamMm (CONMyTCTBYIOIIEE MOBTOPEHHE B TEYEHHE BCEro Kypca). SI3bIK M JIOTHKA.
BrickaspiBanusa. OOmiue yrBepkaeHus. YTBepKIeHUs O cymiecTBoBaHUU. CrocoObl J0Ka3aTeNbCTBa 00X
yTIBepkAeHU. BBenenne 0603HaueHMi
JeaumMocTh HATYPAJIBLHBIX YK Ces
Henutenu u kpatHble uncia. [Ipocteie u coctaBHbie yncia. OcoOblif cTaTyc enuHUIbl. TaObmuIbl MPOCTHIX
yrcen W pemero Dpatochena. beckoHEUHOCTh MHOMKECTBA MPOCTHIX uucel. JlemuMOoCTh MpOU3BEICHHUS.
JlemuMOCTh CyMMBI M pa3HOCTH. Pa3nokeHue Ha mpocTble MHOXUTenu. Hambonpmmii oOmuil AeauTens.
Haumensinee oOmiee kpaTHOE ABYX U HECKOJBKUX 4Hcell. Pa3znuuHbie ciocoObl HAXOXKICHHS] HAaUOOJBIIIETO
oOmiero JnenuTenss W HauMeHbIero oOmiero kpatHoro. CBs3b MeXAy HAUOOJBIIMM OOILIMM JEIHTENEM,
HAaUMEHBIIMM OOIIMM KpaTHBIM M TPOHM3BEICHHEM JBYX uucel. B3aumuo mpoctele yucna. CreneHsb ¢
HaTypaJlbHBIM TIOKa3aTeleM. 3aluch 4Yucia B BUJE CYMMBI DPa3psIHBIX claraembiX. JlOMONHUTENbHbBIE
CBOMCTBAa YMHOXeHUs U neneHust. [Ipuznaku nenumoctu Ha 10, Ha 100, va 1000 u T. 1., Ha 2, 5, 10, 3, 9, 25,
8, 125. [lenenue c¢ octatkoMm. UmcrnoBoe BbIpakeHHE. BblunMclieHHMEe 3HAYEHWI YHCIOBBIX BBIPAKCHHIA,
MOPSIIOK BBITIOJIHEHUST AeWcTBUA. Vcnonp30BaHWEe MpPU BBIUMCICHUAX MEPEMECTUTEIBLHOTO H



COUETATENILHOTO CBOMCTB (3aKOHOB) CI0KEHUS U YMHOXKEHUS, pacIpeIeINTEIbHOIO CBOMCTBA YMHOKEHUS
(comyTtcTBYHOIIEE TOBTOPEHUE B TEUEHHE BCErO Kypca). PaBHOCUIBHOCTD IpeyioxkeHuil. Onpenenenusl.
JApodu

Harypanbnbie yncna (cucremaruszauusi 3HaHuil). IIpeacraBienue o npoOu Kak crocoOe 3amucH 4acTu
BennuuHbl. OObIKHOBEHHBIE JpoOu. IlpaBunpHBIE W HenmpaBuibHble ApoOu. CwmemanHass ApoOb;
MPEJCTAaBICHUE CMEIIaHHOW IpoOW B BUJAE HENPAaBUIBHON ApOOM U BBIJICJICHUE IIENIOW YacTH YHUCIa U3
HenpaBWIbHOM 1pobu. M3o0pakeHue apodeil ToukaMu Ha YUCIOBOM mpsiMoil. OCHOBHOE CBOMCTBO JpoOH.
Coxkpamenue npob6eii. IlpuBenenne apodu k HOBOMY 3HameHaTento. CpaBHeHUE apoOed. YMHOXEHHE U
JeneHne npo0eii; B3auMHO-OOpaTHBIE ApoOu. HaxoxaeHue dYacTd MEeNoro M IEeNoro MO €ro YacTH.
HaxoxneHue yactu, KOTOPYIO OJJHO YUCJIO COCTaBIseT OT Apyroro. CocTaBHbIE 3a/1a4 Ha APOOU.
JecAaTH4HbBIE IPOOH.

Hecstuunas 3anuck apo6eit. [IpencraBienue aecaTHaHON OpoOM B BUIE OOBIKHOBEHHOW. M300pakeHue
JECSITUYHBIX Ipo0eil ToukaMu Ha 4nciaoBOM npsimoi. CpaBHEHHE JIECATHYHBIX JpoOeit. Apudmernyeckue
NENCTBUS C NeCATUYHBIMU JIpoOsmu. OKpyTriIeHHe AeCITHUHBIX Tpo0ei

.PelieHne TeKCTOBBIX 3a/1a4

Pemenune TekcToBBIX 3adau apudmernyeckuMm crnocobom. Pemienue norumueckux 3aaay. Pemienue 3amau
nepebopoM BcCeX BO3MOXKHBIX BapuaHTOB. lcmosb30BaHWE TpU pEHICHUM 3a4ad  TaOMUIl M CXEM.
Pemenue 3amau, copepiKalux 3aBUCHUMOCTH, CBSI3bIBAIOIINE BEJIUYHMHBI: CKOPOCTb, BpPEMs, DPACCTOSHHE,
1[€Ha, KOJIMYECTBO, CTOUMOCTb. EMMHHIBI H3MEpeHHs: Macchl, 00beMa, IIEHbl, PACCTOSHUS, BPEMEHH,
ckopocTh. CBsI3b MEXIY EAMHUIIAMHA U3MEPEHUS KaXKIOW BETHUUNHBIL.

Pemenune ocHOBHBIX 3324 Ha IPOOH.

[IpencraBienue JaHHBIX B BUE TaOIUI, CTOJIOUATHIX THATPAMM.

Harasignasi reomerpus

Harnsannas reomerpust C 3TUM MaTepHaioM ydaiuecs: padoTaroT Ha MPOTSXKEHUH BCETO Kypca — OH MOXKET
OBITh CO/IEP)KAHUEM M3y4aeMOM TeMbl, a TaKXKe MpeyiaraeTcsi Ha ypoKe AJs dTana noptopeHus. Harnsaneie
npescTaBieHust 0 urypax Ha IJIOCKOCTU: TOYKa, IpsMasi, OTPE30K, JIyd, YroJ, JIoMaHas, MHOTOYIOJIbHUK,
YeThIPEXYrOJIbHUK, TPEYroJIbHUK, OKPYKHOCTb, Kpyr. JlmmHa oTpe3ka, MeTpUYecKHe E€AMHUIBI JUINHBI.
JliiHa noMaHo#, IepuMeTp MHOTOYyroJibHUKA. M3Mepenne u nocTpoeHue yriioB ¢ MOMOIIbI0 TPAHCIIOPTHUPA.
Harnanueie npencraBnenus o Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK; MPAMOYTOJIBHUK, KBajpaT;
TPEYroJibHUK, 0 paBeHCcTBe Quryp. M3o0paxenue duryp, B ToM uucie Ha kietdatoit Oymare. [loctpoenue
KOH(UTYpaIMii U3 4acTeil MpsSMOi, OKPYKHOCTH Ha HEJIMHOBAHHOW M KieTdarod Oymare. Mcmosb3oBaHue
CBOMCTB CTOPOH M YIJIOB MPSIMOYTOJbHHKA, KBajpara. [lmomaap mpsMOyrojibHHKA M MHOTOYTOJBHHUKOB,
COCTaBIICHHBIX U3 MPSMOYTOJHLHUKOB, B TOM 4Hclie (GUryp, n300pakeHHbIX Ha KieT4atoi Oymare. Eaunuiibt
u3mepenus mwiomaau. Coaepxanue yueOHOro Kypca (1o rogam obyuenus) 23 Harnsueie npeacTaBaeHus o
MIPOCTPAHCTBEHHBIX (Urypax: NPSIMOYrOJIbHBIN Napasuieienunes, KyO, MHOrorpaHHukd. M3o0pakeHue
MPOCTEHIINX MHOTOTpaHHUKOB. Pa3BepTku kyba u mapamnenenumnena. Coznanue Mojeneil MHOTOIpaHHUKOB
(13 Oymaru, MpOBOJIOKH, TUIACTHIIMHA U 1p.). OO0BeM MPSAMOYroJNbHOTO Mapajienenuneaa, kyoa. EquHuis
n3Mepenust oobeMa. O06beM NPAMOYTroJILHOTO Mapasienenunena, Kyoa. Enuuuiel nsmepenust oobema.

6-if ki1ace

HarypajibHble ynciia

Apugpmernueckre nelcTBUS ¢ MHOTO3HAYHBIMU HATypaJbHBIMU YMCIIaMU. UHCIIOBBIE BBIpAXKEHUS, OPSAIOK
NEeWCTBUHM, HCIONB30BaHME CKOOOK. lcmonb3oBaHME TpH  BBIYMCICHUAX IEPEMECTUTEIBHOIO U
COUETATEIIBHOTO CBOWCTB CIIO)KEHHS W YMHOXKEHHUS, PpaCHpPECIUTEIbHOIO CBOMCTBA YMHOXCHHS.
OxpyrieHue HaTypanbHbIX YUCel.

JlenuTenu M KpaTHbIE 4Kcia, HAMOOIBIINKM O0IuMil AenuTens U HauMeHblee ollee KpaTtHoe. JlenumocTh
CYMMBI U ITpou3BesieHus. Jlenenue ¢ 0cTaTKoM.

JApodu



OObIKHOBEHHAs! poOb, OCHOBHOE CBOMCTBO JIpoOH, cokpaiieHue npoOeil. CpaBHEHHE M YIOPSIOUYMBAaHUE
npoOeii. Pemenue 3amauy Ha HaXO0XJAEHUE YaCTH OT IEJIOTO M LEJIOTO MO ero 4acTu. J[poOHOoe yucio Kak
pesynbrat nenenus. [IpeacraBineHue AecATUYHOW ApoOU B BUAEC OOBIKHOBEHHOH IpoOUW W BO3MOXKHOCTH
MpeCTaBIeHU OOBIKHOBEHHOM OpoOW B BUJIE ACCATHYHOM. JlecsiTuuHbie IpoOM M METpUYecKas cucrema
Mep. ApudmMernueckue ASHCTBHUS M YHCIOBBIE BBIPAXKECHUS ¢ OOBIKHOBEHHBIMH M JIECATHYHBIMU APOOSMHU.
CoBMecTHBIE JEHCTBHSL C OOBIKHOBEHHBIMH M JECATHUHBIMU Jpo0simu. Cpemnee apudmeTnyeckoe.
OtHowenue. JleneHue B JaHHOM OTHOIIeHHMU. Macmitad, nponopius. OCHOBHOE CBONCTBO IPOIOPIMH.
Haxosxnenue HemsBecTHOro wiena mpomnopuun. CBONCTBa M NpeoOpa3zoBaHKE MPOTOPLUNA. 3aBUCUMOCTHU
Mexay BenuunHamu. [Ipsmas u oOpaTtHas mnpomnopHuoHanbHOCTh. ['paduku mnpsmoil u oOpatHOM
nponopuuoHansbHocTh. [IponopunonansHoe aenenue. IIpuMeHeHue npomnopuuii NMpu pelIeHUr 3aad.
[lonsTe mpoueHTta. BpluucieHue mpoleHTa OT BEJIWYUHBl UM BEIMUYMHBI [0 €€ IMPOLEHTY. BrlpaxeHue
MIPOLIEHTOB JAECATUYHBIMU JpoOsiMu. PemieHue 3amad Ha NMpoOLEHTHI. BripakeHHe OTHOLIEHUS BEIUYUH B
npoueHTax. [Ipoctoit mporeHTHbIN pocT. CI0XKHBINA MPOLUEHTHBINA POCT..

IloJi0kuTEIbHBIE U OTPULIATEIbHBIE YU CJIA

[TonoxurensHble U oTpuLaTenbHble yucina. llenble W panuoHanbHble uyucna. CoBmajgeHUE NOHATUN
«HATYPAJIBHOE YHCIIO» U «II0JIOKUTEIBHOE LIEJI0€ YUCI0». MOyllb pallMOHAIBHOTO YUCiIa, TEOMETpUYECKas
uHTepnpeTanus Moayns yucia. KoopauunatHas npsimasi. M3o0pakeHue uncen Ha KOOPIMHATHOW MpsSMOI.
UucnoBele mpomexxyTku. CpaBHEHME  pallMOHANbHBIX  uuceln. Apudmerudyeckue ACUCTBUS €
MOJIOKUTETbHBIMA M OTPULIATENbHBIMU 4HcliaMu. [IpsMoyrosipHas cucTtemMa KOOpAWHAT Ha IUIOCKOCTH.
KoopaunaTsl Touku Ha MIIOCKOCTH, abcuucca u opauHaTa. [loctpoenue Toyek u GuUryp Ha KOOpAWHATHON
mwiockoctu. CloXeHre YW BbIUMTAHUE 4YMCed M JBW)KEHMS 10 KOOPAMHATHOM MpsiMoil. AnreOpamdeckas
CyMMma.

BbykBeHHBbIE BHIPpAKEHUS

bykBennbie BoipaxeHus lIpumeHeHue OyKB IS 3alMCH MAaTEMAaTHYECKUX BBIPAKCHUN W TPEIIOKCHHIM.
CpoiictBa apudmernueckux naeiictBuil. Packpeitne cko0Ook. Koaddumument. IlomoOHbIC crmaraemele.
bykBeHHBIE BBIpaXXCHHS W YHUCIOBBIE IOJCTAHOBKH. DYKBEHHBIE PaBEHCTBA, HAXOXKIECHUE HEU3BECTHOIO
KOMIIOHEHTA. Y PaBHEHHE KAK MPEUIOKECHHAE ¢ OJHOM WIIM HECKOJIBKMMU IIEpeMeHHBIMUA. KOpEeHb ypaBHEHUH.
MHoxecTBo kopHell. OCHOBHbIE METO/bI PELICHUs] ypaBHEHUN: MeToJ IMpod M omuOOK, MeTo] nepedopa,
paBHOCWIBHBIE IpeoOpa3oBaHus. Pemenue ypaBHeHuil. Pemenue 3agad  MeETOIOM — ypaBHEHHUH.
KoopannaTtHas mnockocts. OyHKIMOHATIbHAS 3aBUCUMOCTh BeMYMH. PopMyibl; GopMylbl epuMeTpa u
IUIOIIAM NPSIMOYTOJIbHUKA, KBaJpaTa, 00beMa napaielenunesa u Kyoa

Pelnenue TeKCTOBBIX 32124

Pemienue TeKCTOBBIX 3a/1a4 apupMETUYECKUM CIIOCOOOM M C MOMOINBIO ypaBHEeHUA. PelieHue norudeckux
3agau. Pemenune 3amau nmepeOOpoM BCeX BO3MOXHBIX BapHaHTOB, METOJIOM IMPOO M OMIMOOK M METOJIOM
BecoB. Pemenue 3amad, coaep)KallMX 3aBUCHMOCTH, CBS3BIBAIOLIUE BEIUYMHBI. CKOPOCTb, BpPEM,
paccTosiHMe; LeHa, KOJUYECTBO, CTOMMOCTb; HPOMU3BOJIUTEIBHOCTb, BpeMs, 00beM paboTbl. EnuHMIEI
U3MEPEHUs: MacChl, CTOMMOCTH; PaCcCTOSIHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXIY €IMHULAMU HU3MEPECHHUS
KOKIOW BenWuuHbL. Pemenune 3ajgad, CBSA3aHHBIX C OTHOUIEHMEM, IPONOPLUOHAIBHOCTBIO BEIUYHMH,
NPOLIEHTaMH; PEIICHWe OCHOBHBIX 3a7ady Ha JpoOu W mnpoueHThl. OIeHKa W NPUKHUIKA, OKPYIJICHHE
pesynbrara. CocTaBiieHHMEe OYKBEHHBIX BBIPRKEHHUI 10 YCIOBUIO 3ajaud. llpesacTaBieHue IaHHBIX C
noMoIpo Tabmui u auarpamm. CronOuaTble AMarpaMMbl: YTE€HHE U MOCTpoeHHe. UTeHue KpyroBbIX
Jrarpamm.

Harasanas reomerpust

W3 ucropun reomerpun. Harnsanele npeactaBieHus o ¢pUrypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK,
Jqy4, Yroi, JIOMaHas, MHOTOYIOJIbHUK, YETBIPEXYIOJbHUK, TPEYrOJbHUK, OKPY)KHOCTb, KpYT.
Heomnpenensemble noHATHS.



B3aumHOe pacnosioxkeHue AByX MpsIMBIX Ha IUIOCKOCTH, NapajuleibHbIE IpsMblE, NEPIEHIUKYJISPHBIC
npsiMble. MI3MepeHne pacCTOSHUM: MEXIy IBYMsI TOYKaMU, OT TOYKHU 1O IIPSIMO.

H3mepeHne M TOCTPOCHHE YIJIOB C TOMOIIBIO TpaHcmopThpa. CBOHCTBA T€OMETPHUECKUX (QHUTYD.
Knaccupukanuss ¢uryp mno cpoiictBam. Buabl TpeyroibHUKOB: OCTPOYrOJBHBIH, MPSIMOYTOJIBHBIH,
TYNOYTOJIbHBIN; paBHOOEAPEHHBIW, PaBHOCTOPOHHUMN. YEThIpEXYrOJbHUK, NPUMEPHI YETHIPEXYIOJIbHUKOB.
[IpsAMOYroapHUK, KBagpaT: MCIOJIb30BAHUE CBOMCTB CTOPOH, YIVIOB, quaroHaiel. IIoHATHSA BIHMCaHHOU U
ONMCAHHON OKPY)KHOCTH. 3aMeuaTellbHble TOYKM B TpeyrojibHUKe. [IpaBuUibHbIE MHOTOYIOJbHUKH.
N300pakeHue reoMeTpruuecKkux (puryp Ha HETMHOBAHHOW OyMare C MCIIOJIB30BAHUEM IUPKYIS, JTHHEHKH,
yroJbHUKA, TpaHcnopTupa. [loctpoenust Ha kiieTyaTroii Oymare.

[lepumetp mHOTOYrONBHUKA. [loHSATHE TUTOMIaMM QUTYPBI; €QMHHUIBI U3MepeHus miomanu. [Ipubmmkennoe
M3MEpeHue Iomaau (Guryp, B TOM 4YHCIE€ Ha KBaJpaTHOW ceTke. [IpuOmmkeHHOe W3MEpEeHUe JUTHHEI
OKPY>KHOCTH, IIOIAN Kpyra.

Kpacora u cummerpus. CummeTpus: IeHTpaibHas, oceBas M 3epKaibHas cumMmerpuu. lloctpoenue
cummeTpuuHbIX uryp. IIpeobpazoBanne MIOCKOCTH.

Harnsagnele mnpeacraBieHUss O  NPOCTPAHCTBEHHBIX — (QUIYpax: MOHSATHE  MHOTOTPAHHUKOB — —
napajuienenunen, Kyo, nmpusma, NUpaMuja; MOHATHE Tel BpallleHus — KOHYC, LWJIMHJIp, Imap u cdepa.
N300paxkenue mnpocTpaHCTBEHHbIX ¢uryp. llepBuuHoe mNpeacTaBlI€HHE O CEUEHUSX MPOCTPAHCTBEHHBIX
¢buryp, MocTpoeHHE CEUYEeHUH MHOTOTrpaHHHMKOB. [IpuMmepbl pa3BEpTOK MHOTOIPAaHHUKOB, IUIMHApPA U
koHyca. Co3maHue Mojened TPOCTPaHCTBEHHBIX (uryp (u3 Oymaru, MPOBOJIOKH, IUTACTHIIMHA W JIp.).
[IpaBunbHbIe MHOTOTpaHHUKHU. [loHsATHE 00BEMa; eqUMHUIBI U3MepeHus: oobeMa. OOBEM MPSIMOYTOJILHOTO
napajuienenunena, kyoa, 1mapa. Harmsnnele mnpeicTtaBieHuss O NPOCTPAHCTBEHHBIX — (UTypax:
nmapajiefienumnesn, Ky0, Tpu3Ma, MNHUpaMuaa, KOHYC, UWIWHAp, Imap u cdepa. MzoOpaxenue
mpocTpaHCcTBeHHbIX ¢uryp. IlpuMepsl pa3BepTOK MHOTOTPaHHUKOB, LMIUHApa U KoHyca. Co3gaHue
MOJIEJIeH MPOCTPAHCTBEHHBIX GUTYp (M3 OyMaru, MpoBOJIOKH, INTACTUIINHA B IPYTHUX MATEPHAIIOB).

[TonsiTne oObeMa; eqMHUIIBI H3MepeHus 00bemMa. O0beM MPSAMOYTOIBLHOTO NapalljIeenuneaa, Kyoa, mapa.
IInannpyemble pe3yJibTaThl 0CBOEHUSI IPOTPAMMBbI

JInyHOCTHBIE pe3yJIbTaThI

JInyHOCTHBIE pe3yJIbTAThl OCBOCHUS MPOTrpaMMbl Y4eOHOTO Kypca «MaTtemaTukay XapakTepu3yroTcs:

1) maTpuoTHYECKOE BOCTIUTAHHE:

MPOSIBJIEHUEM MHTEpECA K MPOUUIOMY U HAaCTOSLIEMY POCCUHCKOW MAaTeMaTUKH, HEHHOCTHBIM OTHOLIEHHUEM
K JOCTH)KEHHUSIM POCCHUHCKMX MAaTEMAaTUKOB U POCCUMCKOM MAaTeMAaTHMYE€CKOW IIKOJIbI, K HMCIOJIb30BaHUIO
9THUX IOCTHKEHUU B APYTrUX HAyKaxX U MPHUKIAIHBIX chepax;

2) rpaxIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJIHEHUIO OOS3aHHOCTEH TpaKJaHMHA U peaiu3allid €ro MpaB, MPECTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYp, SIBJICHHU, MPOLEAYP I'Pa)JAaHCKOIO
oOuiecTBa (HampuMep, BEIOOPHI, OIIPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBS3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTH)KEHUM HayKH, OCO3HAHUEM BAXXKHOCTH  MOPAIbHO-ITUUYECKUX
MIPUHLUIIOB B JIEATEIbHOCTH YYEHOTO;

3) TpyaoBOE BOCIIUTAHHE:

YCTaHOBKOW Ha AaKTHMBHOE YYacTHUE B PELIEHUM NMPAKTHUYECKHUX 3a/a4 MaTEeMaTHYECKON HaIpaBJIEHHOCTH,
OCO3HAaHMEM BAXXHOCTH MaTEMaTHYeCKOro 00pa30BaHMs Ha MPOTSHKEHUM BCEM KHU3HM Ui YCIEIIHOM
npo(ecCHOHANBHON JIeTETbHOCTH W PAa3BUTHEM HEOOXOJIUMBIX YMEHHUH, OCO3HAaHHBIM BBIOOPOM U
MOCTPOEHUEM HHIMBHIyalbHONH TPAaeKTOPUU OOpa30BaHMs U SKU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
MHTEPECOB U 00IIECTBEHHBIX OTPEOHOCTEH;

4) 3cTeTHYECKOe BOCIIUTAHHUE:

CMOCOOHOCTBIO K AMOLIMOHAIBHOMY M 3CTETHUYECKOMY BOCHPHUATHIO MAaTEeMaTHYEeCKUX OOBEKTOB, 3ajad,
pELIEHNH, pacCyXACHUH, YMEHUIO BUJETh MaTEMATUUECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;



5) HeHHOCTH HAYYHOT'O MO3HAHMUS:

OpUEHTAIICH B JIEATEIHPHOCTH HA COBPEMCHHYIO CHCTEMY HAy4YHBIX MPEACTAaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUsS YEJIOBEKA, MPUPOJBI U OOIIECTBa, MOHUMAHHEM MAaTEMaTHYeCKOW HayKd Kak
cdepbl YemoBEYEeCKON NESITENLHOCTH, ITAOB €€ PAa3BUTHS M 3HAYUMOCTH IS Pa3BUTHS I[MBHIIM3AIINY,
OBJIQJICHUEM SI3BIKOM MAaTEMAaTUKH M MaTEeMaTHYECKON KyJIbTypOM Kak CpEJICTBOM IIO3HAHUS MUDa,
OBJIQJICHUEM IIPOCTEUIITUMU HABBIKAMH HCCIIEIOBATEIBCKON IEATEIbHOCTH;

6) pusuueckoe BocnuTaHue, JOPMUPOBaAHHE KYJIbTYPbI 3/I0POBbSI H YIMOIHOHAJIBLHOTO GJIATONIOTYYHSI:
TOTOBHOCTBIO MPHUMEHSATh MaTEMaTUYECKHE 3HAHUS B HHTEPECAX CBOETO 370pPOBBSA, BEIEHHUS 370POBOTO
o0pa3a »u3HH (310pOBOE MUTAaHUE, COATAHCUPOBAHHBIN PEXXUM 3aHATHI U OTAbIXA, perysspHas Gu3ndeckas
aKTUBHOCTH), C(hOPMHUPOBAHHOCTHIO HABBIKA pediekCHy, MPU3HAHKEM CBOETO IpaBa Ha OMIMOKY U TaKOTO
JKe TIpaBa JAPYyroro 4eIoBeKa;

7) 3K0JIOTHYECKOE BOCTIMTAHUE:

OpHUEHTAllMeW Ha MPUMEHEHHE MATEeMAaTHYECKUX 3HAHUM ISl pemieHus] 3a1ad B OOJacTH COXPAaHHOCTH
OKPYXaIOIEeH Cpe/Ibl, TUIAHUPOBAHMS TTOCTYITKOB U OIEHKH WX BO3MOKHBIX MOCIEACTBUH TSI OKPYKAIOIIEH
Cpelibl, 0OCO3HAHHEM TJI00aTFHOTO XapaKTepa YKOJIOTUUYECKUX MPOOIeM U MyTeH UX PEIICHHS;

8) apanTanus K H3MEHSIIOIMMCS YCJIOBHSM COUMAIbHOI M PUPOIHOI cpebl:

TOTOBHOCTHIO K JICMCTBUSM B YCJIOBUSX HEOTPENCIEHHOCTH, TOBBIIICHHIO YPOBHS CBOEH KOMIIETEHTHOCTH
4yepe3 MPaKTUYECKYIO0 JEATEeNbHOCTh, B TOM YHCJI€ YMEHHE YYUTHCA Yy APYTHX JIOJIeH, MpUoOpeTaTh B
COBMECTHOM JeSITEIHHOCTH HOBBIE 3HAHUS, HABBIKM W KOMITETCHIIMH U3 OIBITA APYTHUX;

HEOOXOIUMOCTHI0O B (DOPMUPOBAHWUM HOBBIX 3HAHWM, B TOM 4YHCiIe (OPMYIHPOBATh HWICH, TOHSITHS,
TUTIOTE3bI 00 0OBEKTAX M SBJICHUAX, B TOM YHCJIE paHee HEM3BECTHBIX, 0CO3HABATH JEPUIIUTH COOCTBEHHBIX
3HAHUM U KOMIIETEHTHOCTEN, TIJIAHUPOBATh CBOE PA3BUTHE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CHUTYAallMIO, BOCIPUHUMATh CTPECCOBYIO CUTYallUIO Kak BBI3OB,
TpeOyIOIMil KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMblEe pEHIeHHs U JCHCTBUS, (QOpPMYIHpOBaTh U
OILICHUBATh PUCKHU U MOCIEICTBUSA, GOPMUPOBATH OTIBIT.

MeTanpeaMeTHbIE pe3yJabTaThl

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbIE el CTBUS

Ba3oBble JJornueckue neicTBUs:

e BBIIBJISITh U XapaKTepU30BaTh CYHICCTBEHHbIC MPU3HAKUM MaTeMaTUYeCKHMX OOBEKTOB, MOHSTH,
OTHOIICHUI MEXAy TMOHATUSAMHU, (GOPMYIHPOBATh ONIpPEICICHUs MOHSITHUM, YyCTaHABIMBATh
CYIIECTBEHHBIH MpPU3HAK KiIaccu(UKAIMK, OCHOBAHUS JJisi 0000IIEHUs U CPaBHEHUS, KPUTEPHUH
MIPOBOJIMMOIO aHAJIN3a;

e BOCHpUHUMATh, (opMynupoBaTh U NPEOOpPa30OBBIBATH CYKICHHS:  YTBEpAUTENbHBIE H
OTpuUIaTeNbHbIE, €MUHUYHbIC, YACTHBIE U OOIINE, YCIOBHBIC,

e BBISIBJISITH MAaTEMATUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3H M MPOTUBOpEUHs B (akTaX, JAHHBIX,
HAOMIOJICHUSAX U YTBEPXKICHHSX, MpeAiaratb KPUTEPUU ISl BBISBICHHS 3aKOHOMEPHOCTEH u
MPOTUBOPEUHIL;

e JelaTh BBIBOABI C HCIOJb30BAHUEM 3aKOHOB JIOTMKH, JEIYKTUBHBIX W HWHAYKTHUBHBIX
YMO3aKJIFOU€HHM, YMO3aKIIOUEHUH 10 aHAJIOTHH;

e pa3bupaTh JOKa3aTENbCTBA MAaTEMAaTHYECKUX YTBEPXKIACHHH (TpsiMble M OT MPOTHUBHOTO),
MIPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0Ka3aTeIhCTBA MaTeMaTHYECKUX (PaKTOB, BHICTPAUBATh
apryMeHTaIlMl0, TPUBOJUTH TPUMEPHI U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIC
paccyxIeHus;

e BBIOMpaTh CcHoco0 pemieHuss y4eOHOM 3amaum (CpaBHHUBATh HECKOJIHKO BapHAHTOB PEIICHHUS,
BBIOMpATh HarboJiee MOIXOASIINN C YIETOM CaMOCTOSITENIbHO BBIJCIIEHHBIX KPUTEPHER).

ba3zoBble ucciieqoBaTe/IbCKHe 1eCTBHS:



e HCIIOJIb30BaTh BOMPOCHI KaK HCCIENIOBATENbCKUI MHCTPYMEHT TMO3HAHHs, (HOPMYIHPOBATH
BOMPOCHI, (PUKCUPYIOIIUE TPOTHBOPEUHUE, MPOOIEMy, CAMOCTOSTENIFHO YCTaHABIMBATH HCKOMOE H
naHHoe, (POPMHUPOBATH THIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIINIO, MHEHHE;

e TMPOBOJUTH TIO CAMOCTOSITENIFHO COCTAaBJICHHOMY IUIaHY HECIOXKHBIA HKCIIEPHUMEHT, HEOOJBIIOE
UCCIICIOBAaHUE [0 YCTAHOBJICHHIO OCOOCHHOCTEH MaTeMaTHYecKoro OOBEKTa, 3aBUCHUMOCTEU
00BEKTOB MEX Ty CO00i;

e CaMOCTOSTENHHO (HOpMYIHpPOBaTh OOOOIIEHUSI W BBIBOJABI 10 pe3ylbTaTaM IPOBEIECHHOTO
HaAOJIOIEHUS], UCCIICIOBAHUS, OLICHUBATh JOCTOBEPHOCTH TOJYUYEHHBIX PE3YJIbTAaTOB, BHIBOJOB H
0000I1IeHHI;

e TIPOTHO3MPOBATH BO3MOXHOE pa3BUTUE IMPOIECCA, A TAKXKE BBIABUIATH IPENAINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX yCIIOBUSIX.

Pa6ora ¢ undgopmanmeii:

e BBUIBIATH HEJOCTATOYHOCTH M N30BITOYHOCTH HH(MOPMAIINHU, TaHHBIX, HEOOXOIUMBIX JUIsI PELICHUS
3aJ1auy;

e BBIOMpaTh, aHAIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATH MHPOPMAIUIO Pa3TMYHBIX
BUJIOB ¥ ()OPM MPECTABICHUS;

e BBIOMpaTh PopMy MpeacTaBieHUss HHOOPMALUK U UIUTFOCTPUPOBATH PEIlIaeMble 33/Ja4l CXEMaMH,
qyarpaMmamu, HHOM rpauKoi 1 MX KOMOWHALUAMU;

e OICHWBATh HAACKHOCTHh HWH(POPMAIMHA 110 KPHUTEPHUSAM, MPEUIOKCHHBIM YYUTEIIEM WA
chOpMyITUPOBAHHBIM CaMOCTOSITENBHO.

KoMmyHMKaTHBHBIC YHHBeEpPCAJIbHbIC Y4eOHbIe 1eiCTBUS:

e BOCHpUHUMATHh U (HOPMYIUPOBATH CYKJEHHUS B COOTBETCTBUH C YCIOBHUSIMHU U LIEJIIMU OOIIEHUS,
SCHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHMSI B YCTHBIX M NMMCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHMSI 110 XO[Iy pelIeHus 3a1a4, KOMMEHTUPOBATh MOIy4YEHHBIN pe3yJbTar;

e B X0JIe 0OCY)KJIEHHUS 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOM TeMbl, MPOOJIEMBI, periaeMoit
3aJjauy, BBICKA3bIBaTh UJIEH, HAICJICHHBbIC HAa MOUCK PELICHHUs, COMOCTABJIATh CBOM CYXKIEHHS C
CYXJEHUSIMU JAPYrMX YYaCTHMKOB JHajora, oOHapyXXuBaThb pPa3IM4M€ U CXOJCTBO MO3MLUH, B
KOppeKTHOH opme (HopMyIHpoBaTh pa3HOIJIACHs, CBOM BO3PAKEHMS;

e IMPEJCTABIIATh PpE3yJAbTAaThl pElIEHHs 3aJaud, SKCIEPUMEHTa, MCCIEIOBaHMs, IPOEKTa,
CaMOCTOSATEJIHO BBIOMpaTh (hOpMaT BBICTYIUIEHUS C YYETOM 3aJay MPE3eHTald U 0COOEHHOCTEH
ayJUTOPUU;

e IIOHMMATh U UCIOJIb30BaTh IPEUMYILECTBA KOMAaHIHOW U MHUBUIyalbHON pabOThl IPU PELICHUN
y4eOHBIX MaTeMAaTUYECKUX 3a/a4;

e IPUHMMATh LEJIb COBMECTHON AEATENbHOCTH, IUIAHUPOBATh OPraHU3alMI0 COBMECTHOM pPabOThI,
pacripenesiaTh BUbl paboT, 10OTOBAPUBAThCA, 00CYKJIaTh POLIECC U PE3yJIbTaT paboThl, 0000IIATh
MHEHMSI HECKOJIBbKUX JIFOJICH;

e yYacCTBOBATb B I'PYNIOBBIX (opMax paboThl (0OCYXICHHs, 0OMEH MHEHUSIMH, MO3IOBBIE ILTYPMbI
U JIp.), BBIOJIHATH CBOIO 4YacTh pabOThl U KOOPAMHUPOBATH CBOM JAEHUCTBUS C JPYTUMH YJICHAMU
KOMaH/pl, OIICHMBAaTh KauecTBO CBOEro BKJIaJa B OOMHUH MPOAYKT MO KPUTEPHSIM,
c(OpMyYINPOBAHHBIM YYaCTHUKAMHU B3aHMMOAEHUCTBHSL.

PeryasiTuBHbIe YHUBepcaJIlbHbIE YueOHbIe AeiicTBUS
Camoopranm3anus:

e CaMOCTOSITEIILHO COCTABJIATH IUIAH, AJITOPUTM PELICHHUs 3aJauu (MM ero 4acTb), BBIOMpATh CIIOCO0
pelIeHHs] ¢ Y4eTOM UMEIOIUXCS PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHpPOBATh U
KOPPEKTHPOBATh BAapUAHTHI PELICHUN C yUETOM HOBOM MH(OPMALIUH.

CaMOKOHTPO.1b, SMOLMOHATbHBII HHTEJJIEKT:



e BIQJETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJS Tpollecca W  pe3yibTaTa pelIeHHS
MaTeMaTHUYECKOM 3a1a4H;

e TMPEIBUACTh TPYAHOCTH, KOTOPHIE MOTYT BO3HUKHYTh IIPU PELICHUU 3a]1a4¥, BHOCUTh KOPPEKTUBbI
B JICATCIILHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HAWJIEHHBIX OIIMOOK, BBISBICHHBIX
TPYIHOCTEN;

e OIICHMBATh COOTBETCTBUE pPE3yJbTaTa NEATEIHHOCTH MOCTABICHHON IEJIM U YCIOBUSIM, OOBSICHATH
NPUYUHBL  JTOCTIDKCHHUS WJIM HEIOCTM)KEHHS IIeJIM, HaXOJUTh OIIMOKY, JaBaTh OLICHKY
pUOOPETEHHOMY OIIBITY.

IIpeameTHbIe pe3yabTaThl

5-H KJacc

K xoHIry 0OyueHust B 5-M KJiacce 00ydaromuics OJTYYUT CIECAYIOINE PeAMETHBIC PE3yIbTaThI:

Yucaa 4 BbIYUCTCHUSA

[ToHuMath 1 TPaBUIIBLHO YIOTPEOJISITH TEPMUHBI, CBSI3aHHBIE C HATYPAIbHBIMH YHCIIaMU, OOBIKHOBEHHBIMU U
JECATUIHBIMU JAPOOSMHU.

CpaBHHBATH U yIIOPSAI0UYUBATH HATYPAIbHBIC YUCIIA, CPABHUBATH B IPOCTEUIIINX CIydasiXx OOBIKHOBEHHbIE
IpoOu, JeCATUIHBIEC TPOOH.

CoOTHOCHUTH TOUKY Ha KOOPJIMHATHOM (YMCIIOBO) MIPSMOM C COOTBETCTBYIOIIUM €M YHCIIOM M U300pakaTh
HaTypaJbHbIE YHCIIa TOYKAMH Ha KOOPJIUHATHOM (YUCITIOBOM) MPSMOM.

BreimonHsaTe apudmeTndeckue NEUCTBUS C HATYPAIbHBIMA YUCIAMH, C OOBIKHOBEHHBIMH JPOOSMU B
MIPOCTEMNIINX CITydasiX.

BrInosHATE TPOBEPKY, TPUKUAKY PE3YIbTATa BEIYUCICHUMN.

OKpyrisTe HaTypaJIbHBIEC YHCTIA.

PemieHune TeKCTOBBIX 32124

Pemath TekcToBbIe 3ajaUun apU(PMETUUECKUM CIIOCOOOM M € MMOMOUIBI0 OPraHU30BaHHOTO KOHEYHOT'O
nepedopa Bcex BO3MOKHBIX BAPUAHTOB.

Pemrate 3anaun, conepkaiiye 3aBUCUMOCTH, CBSA3BIBAIOLIME BETUYUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE,
LIEHA, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKKe 3allUCH, CXeMbl, TaOIHIIbl, 0003HAYSHHUS [P PELLICHUU 33/1a4.

[Tonp30BaThCsl OCHOBHBIMM €IMHULIAMHM W3MEPEHMS: LIEHbl, MACChl, PACCTOSHUS, BPEMEHHU, CKOPOCTH,
BbIpaKaTh OJHU €IUHUIIbI BEJIMYMHBI Yepe3 Ipyrue.

W3Bnekarb, aHANU3UPOBATh, OLICHUBATh WH(GOPMAIUIO, MPEJCTABICHHYIO B TaOIuUIlEe, Ha CTOIOYATON
JyarpaMMme, MHTEpIIPETUPOBATh MPEICTABICHHBIE TAHHBIE, UCII0JIb30BaTh JJAHHBIE IPU PEIICHUH 3a1au.
Harasigaasi reomerpus

[Tonp30BaThCsi reOMETPUUECKMMU OHATUAMU: TOUKA, HpsMasi, OTPE30K, Iy, YroJl, MHOTOYrOJIbHUK,
OKPYXHOCTb, KPYT.

[IpuBoaUTE MpUMEPHI 0OBEKTOB OKPYKAIOIIET0 MHPa, UMEIOIUX (OPMY H3YUEHHBIX T€OMETPHUIECKUX
dburyp.

Hcnonp30BaTh TEPMHUHOJIOTHIO, CBA3aHHYIO C YIVIAMM: BEpIIMHA, CTOPOHA, ¢ MHOTOYrOJIbHUKAMH: YrOJ,
BEPILKMHA, CTOPOHA, IMAaroHalb, C OKPYKHOCTBIO: palycC, TUaMeTp, UEHTP.

N300paxkaTs n3ydeHHbIe TeOMeTpuUecKre GUTypbl Ha HETMHOBAaHHOM U KJIETYaTON Oymare ¢ IOMOIIIBIO
LUPKYJSL M TUHEUKH.

HaxomuTe 1u1MHBI OTPE3KOB HENOCPEACTBEHHBIM U3MEPEHHUEM C ITOMOLIBIO JIMHENKHU, CTPOUTh OTPE3KU
3aJJaHHOM JUIMHBI; CTPOUTH OKPYKHOCTb 3a/IaHHOIO pajuyca.

Hcnonb3oBare CBOMCTBA CTOPOH U YIJIOB NPSIMOYIOJIbHUKA, KBaJpara s UX MOCTPOCHUS, BBIYUCIEHUS
IUIOLIAU U IIEpUMETPA.

Beruncnsate mepuMeTp U IJIOMAAb  KBajApaTa, MOPSIMOYrOJIbHHMKA, (UTYp, COCTaBICHHBIX U3
MPSIMOYTOJIBHUKOB, B TOM YuCIie (GUTYp, N300paKEHHBIX Ha KJIeTyaTol Oymare.



[Tonb30BaTbcsi OCHOBHBIMU METPUUECKUMU €IUHHUIIAMH U3MEPEHHUS JUIMHBI, IUIOIIAI1; BBIpaXaTh OJJHU
€IVHULbI BEJIMYUHBI YEPE3 IpYyrue.

PacnioznaBate napasienenumnen, Ky0, UCI0Ib30BaTh TEPMUHOJIOTHIO: BEPILMHA, peOpo, IPaHb, U3MEPEHNUS,
HAXOJUTh U3MEPEHUS Mapajuiesenumneaa, Kyoa.

Boraucnare o0beM Ky0Oa, mapajuieienuiena 1no 3aJaHHbIM H3MEPEHHSIM, I0JIb30BAThCS CAMHULIAMH
U3MEepeHus oobema.

Pemrate HecnoKHBIE 33a41 HA U3MEPEHUE N'€OMETPUYECKUX BEJIMYMH B IPAKTUYECKUX CUTyaLUAX.

6-i kace

K xoniy oOyueHust B 6-M kJiacce 00ydaromuics: OJIYYUT CIEAYIOINE PeAMETHBIC PE3yIbTaThI:

Yuciia ¥ BbIYUCICHUA

3HaTh M NOHMMATh TEPMHUHBI, CBSI3aHHBIE C pa3JIMYHBIMU BUJAMH 4YHCENl W CIOCOOAMM HUX 3alucH,
MEePEXOUTH (€CITU ITO BO3MOXKHO) OT OJTHOM (POPMBI 3aMUCH YUCTIa K IPYTOH.

CpaBHUBaTh U yNOPSAOYMBATH LEble YKCIa, OOBIKHOBEHHbIE M JECSITUYHBIE JpOOM, CpaBHMUBATh 4HCIa
OJIHOTO M Pa3HbIX 3HAKOB.

BoinonHATh, coderas yCcTHble MU NUCHbMEHHbBIE NPHUEMBI, apU(PMeTHUYECKUe NEHCTBUS C HATypaIbHBIMU U
LEeNbIMA YHCIIaMU, OOBIKHOBEHHBIMM M JECSTHUUHBIMHM JIPOOSIMHU, MOJOXKHUTEIBHBIMU U OTPULATENbHBIMU
YUCJIAMM.

BoruncnsaTe 3Ha4eHHs] YHCIOBBIX BBIPAKEHUH, BBINOJHATH MPUKUJIKY U OLIEHKY pe3y/bTaTa BbIUYMCICHUH,
BBITIOJIHATH TPE0OpPa30BaHNUs YHCIOBBIX BEIPAYKEHUI HA OCHOBE CBOMCTB apu(METHUECKUX JIEHCTBUH.
COOTHOCUTH TOYKY Ha KOOPJIMHATHOM MpPSIMOM C COOTBETCTBYIOIIMM €M YHCIOM M H300pa)kaTh 4Hcia
TOYKaMH Ha KOOPJAWHATHOM IPSIMOi, HAXOAUTH MOJYJIb YUCIIA.

COOTHOCHTB TOUKH B IPSIMOYTOJIBHOW CHCTEME KOOPJMHAT C KOOPAUHATAMU 3TOU TOUKH.

OKpyryaTh LeJble Yhcia U JECATHUHbIE JPOOH, HaXOAUTh MPUOTUKEHHS YUCEIL.

YucaoBble 1 OyKBEHHbIE BbIPAKEHMSI

[lonumarp ¥ ynoTpeOsATh TEPMHUHBI, CBSI3aHHBIE C 3alMCHIO CTEMEHU YMCIA, HAXOJIUTh KBaJIpaT U KyO
YHUCIIA, BBIYACIATH 3HAUECHUS YACIOBBIX BBIPAKEHUMN, COAEPIKAIINX CTEIICHH.

[Tonp30BaThCs MPU3HAKAMU IETUMOCTH, PACKIIAbIBaTh HATYPAIBbHBIC YUCIIA HA TPOCTHIE MHOKUTEIH.
[Tonb3oBarbest MacITabOM, COCTABIIATH IPOMOPLIUU U OTHOILICHUSI.

Hcnonb3oBate OykBbl 1711 0003HAUYEHMS YMCEN IMPHU 3allUCH MATEeMaTHYECKUX BBIPAKEHUM, COCTaBIATH
OYKBEHHbIC BBIpOKEHUS U (QOPMYJbl, HAXOIUTh 3HAUCHUS OYKBEHHBIX BBIPAXKEHUM, OCYILECTBIAA
HE0OX0IMMBbIE MOJICTAHOBKH U MPeoOpa3oBaHMUsL.

Haxonuth Hen3BeCTHBIN KOMIIOHEHT PAaBEHCTBA.

Penrenne TeKcTOBBIX 32124

PemaTs MHOTOIIIarOBBIE TEKCTOBBIE 3a/1a4H apU(PMETHUECKUM CIIOCOOOM.

Pemrate 3amaum, cBsi3aHHBIE C OTHOILLIEHUEM, MPOMOPIUOHAIBHOCTBIO BEJIIMYMH, MPOLEHTAMH, peuaTh TpU
OCHOBHBIE 33]1a41 Ha IPOOH U MPOLIEHTHIL.

Pemrate 3amaum, conepikamine 3aBUCUMOCTH, CBSI3BIBAIOIIME BEJIIMYMHBI: CKOPOCTb, BPEMS, PacCCTOSHUE,
1[eHa, KOJINYECTBO, CTOMMOCTb, ITPOU3BOJUTEIHLHOCTD, BpeMs, 00beM paboThl, UCHOJIb3Ys apuMeTHYECKHe
JNEUCTBYS, OLICHKY, IPUKUAKY, [TOJIb30BAThCS €AMHUIIAMH NU3MEPEHHS COOTBETCTBYIOIIMUX BEJIINYMH.
CocTaBnsaTh OyKBEHHBIE BHIPAXKEHHUS 110 YCIOBHIO 3a1a4H.

W3BnekaTh uHGOpMaNNIO, NPEACTaBICHHYIO B TaOMulax, Ha JIMHEHHOM, CTOJIOUAaTOM MM KPYroBOii
JuarpamMmax, HHTEpIIPETUPOBATh MIPEICTaBICHHbBIE JaHHBIE, MCIIOIb30BaTh JaHHBIC IPY PELICHUH 3a/1a4.
[IpencraBisaTs HHGOPMALHIO C TOMOIIBIO TAOIHUIL, TMHEHHON U CTOJIOUATON AUarpamm.

Harasanas reomerpust

[TpuBOAUTE MpUMEPHI OOBEKTOB OKPYXKAIOIIET0 MHPa, UMEIOIUX (GOPMY U3YUYECHHBIX T€OMETPUUYECKIX
IUTOCKUX M TPOCTPAHCTBEHHBIX (DUTYP, IPUMEPHI PAaBHBIX U CUMMETPHYHBIX (QUTYP.



N300paxaTh ¢ MOMOIIBIO IMPKYJS, JIMHEHKH, TPAHCIOPTUPAa HA HEIMHOBAHHOM M KieTyaTtoil Oymare
M3yUYEHHBIE TNIOCKHE TeOMETPHUECKUE (PUTYPhI U KOH(PUTYpaLluU, CHMMETPUYHbIE (DUTYPHI.

[Tonmp30BaTbcsl  rEOMETPUYECKMMH — TOHATUAMHU:  PAaBEHCTBO  (QUryp, CHMMETpHs, HCIHOJIb30BATh
TEPMHUHOJIOTHIO, CBS3aHHYIO C CHMMETPUEH: OCh CUMMETPHUH, LICHTP CUMMETPHUH.

HaxonuTs BeIMYMHBI YIII0B U3MEPEHUEM C IIOMOLIBIO TPAHCIIOPTUPA, CTPOUTH YIUIBI 3aIaHHON BEJIMYUHBI,
II0JIb30BATHCS IIPU PELIEHUH 3aJa4 IpajyCHON MEPOM YIJIOB, PAaCIO3HABATh HA YEpTEXax OCTPbIU, IPSIMOM,
Pa3BEPHYTHIN U TYIOM YIJIbL.

BeluucnaTe UIMHY JIOMAaHOW, EPUMETP MHOIOYTOJIBHHKA, IT0JIb30BATHCS €IMHMLAMU HU3MEPEHMS JUIMHBI,
BBIpaXKaTh OJHU €AMHUIIBI U3MEPEHMS JUIMHBI YEpE3 ApyTrue.

Haxonnuth, ncrons3ys 4epTeKHbIE MHCTPYMEHTBI, PACCTOSHMS: MEXKIy IABYMS TOYKAMH, OT TOYKH 1O
IIPSIMOM, JUIMHY IIYTH Ha KBaJIPAaTHOM CETKE.

Boruncnate miomans (QUryp, COCTaBICHHBIX U3 NPSIMOYrOJIbHUKOB, MCIOJIb30BaTh pa30HMeHHE Ha
MPSIMOYTOJIbHUKM, Ha pPaBHbIE (UTYpbI, JAOCTPAaUBAHHUE N0 MNPSAMOYTOJbHUKA, IOJIb30BATHCS OCHOBHBIMU
€AVMHULAMU U3MEPEHHUS IUIOIA N, BBIPAXKaTh OJIHU €IMHUIIBI U3MEPEHHUSI IUIOIIAINA Yepe3 Apyrue.
PacnioznaBate Ha MOJeNIX U M300paKeHUAX NMHUpPaAMHUAY, KOHYC, LIMJIUHAP, UCIOJIb30BATh TEPMUHOJIOTHUIO:
BEpILUHA, peOpo, IPaHb, OCHOBAHUE, Pa3BEPTKA.

N3obpaxaTs Ha KIleT4aTOM Oymare mpsiMOYTOJbHBIN MapasuIeIeIUuIIe]I.
Brruucnsate 00beM MpSIMOYTONBHOTO MapajuleNienurena, Ky0da, IMOJb30BaThCs OCHOBHBIMHU €IMHHUIIAMHU

u3MepeHus oobema.
Pemrate HecnoKHBIE 314N HA HAXOXKACHUE TEOMETPUYECKNX BEJIMUMH B IPAKTUYECKUX CUTYaIUAX.
TemaTn4yeckoe MJIAaHUPOBAHUE

5-if kaace
HanMeHoBanme KoauvecTBo yacoB
Ne JJIeKTPOHHBbIE (uudposbie)
a3leioB W TeM
wm | P Beero Kontpoabueie | TIpakTu4eckue | ognazoparennHble pecypesl
porpamMmel padoThI padoThI
MaremaTuyeckuil bubmuoreka ®I'NMC «Most miKosay
1 | s3BIK 42 1 - lesson.academy-
content.myschool.edu.ru/02.1/05
JemnumocTh
2 47 2 Marepuaist POIII — resh.edu.ru

HaTypaJIbHBIX YHCECII

Marematuka, 5 ximacc, PIAOY

3 OObIKHOBCHHEIC 75 1 IO «AxagemMus
npoou
Munnpocseuienus Poccun»
Harnsannas Tpenaxep  «OO6mako  3HaAHMID.
4 | reomerpus. 6 1 Marematuka. 5 wimacc, OOO
MHOroyronsHuKu «®Pu3znkoH Jlad»
5 | Hecsatuunsie npodu | 56 1 Martepuanst POIII — resh.edu.ru
Harnaonas
reomeTos. Teta u Marematuka, 5 xmacc, PIrAOY
6 pH. 5 1 AI10 «AxkaneMus
burypst B

Munnpocseunienus: Poccun»
MIPOCTPAHCTBE




IToBTOpEHUE U

7 1
0000111eH1E
OBIIEE KOJIMYECTBO
YACOB IO | 238 4 4
[TPOIT'PAMME
6-i1 kace
H KoaudecTBO yacoB
Ne AMMEHOBATHE DJIeKTPOHHbIE (uudgposbie)
n/n Eaﬁezﬁmi TeM Beero Kontpoubhble | [IpakTHuecKue | ogpazopatenubie pecypebi
porp padoThI padoThI
Hazvoan . bubmorexka PI'NC «Mos mikosuaa» —
T BHEI
1 qncﬁ 10 1 lesson.academy-
content.myschool.edu.ru/02.1/06
Harnannas
eOMETDIS Marematuka, 6 xmacc, DPIAOY
2 P 7 JIIO «Axanemuss MUHIIPOCBEIEHHS
[Ipsimble Ha
Poccrumy
IUIOCKOCTH
Tpenaxep «O0mako 3HAHUIY.
3 | Apobu 19 1 1 Marematuka. 6  kmace, OOO
«Duzukon JIadb»
Ywmcma u geic
4 Hcla U JSHCTBHS 14 1
HaJ HAMU
5 [TporeHTHI 20 2
OTHoIlIEHUS
Mg |2
MPOTIOPITUHN
Harnsannas
Kypc BugeoypokoB no mareMatuke 6
4 | reomerpus. 6 1
KJ1ace
CummeTtpust
B
5 PIPAKCHIT “l'6 Marepuanst POII — resh.edu.ru/
OykBamu
Harnagnas
5 reOMETPHS. 1 1 1 Kypc Bu1e0ypoKOB 10 MareMaTuke 6
durypsl Ha KJ1acc
IUIOCKOCTH
ITonoxurenbHBIC U Marematuka, 6 kmacc, OIAOY
7 | oTpHLIATENBHBIE 49 1 JT1IO «Akagemusi MHHITPOCBEIIICHHUS
qucia Poccuny
P
elIeHHE ) 20 5
ypaBHEHUI




I1
8 PEACTABICHHE 6 Marepuans POII — resh.edu.ru/
JAHHBIX
Harnsguas N
COMETDIS Tpenaxxep  «OOnmako  3HaHUI».
9 pHA: 9 Marematuka. 6  kmace, OOO
@urypsel B
«Duzukon Jlado»
MIPOCTPAHCTBE
IToBTOpEHNME, Tpenaxep «O0mako  3HAHUIN.
10 | 00oOIIcHuE, 20 1 Marematuka. 6  kmacc, OOO
CHUCTEeMaTH3aIns «Duzukon J1ad»
OBULIEE
KOJIMYECTBO
238 |12 5
YACOB §(0)
I[TPOI'PAMME

Pagouas nporpamma y4deoHoro kypca AJITEBPA (yriy0/ieHnslii ypoBeHb, 7-9 kiacc)

IMosicHuTe IbHAS 3aIUCKA
Paboyas mporpamMma yueGHOTO Kypca «Anredpa» yriay0in€éHHOTO U3y4eHHsI Ha YPOBEHh OCHOBHOTO OOIIETO

oOpazoBanusi s oOywarommuxcs 7—9-x kimaccoB MAOY «Cpenmnss mikoina Ne8» paspaboraHa B
COOTBETCTBUU C TPEOOBAHUSIMH:

®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 o6pazoBanuu B Poccuiickoit denepanuny;
npuka3za MunnpocBemienus otr 31.05.2021 Ne 287 «OO6 yrBepxkaenun ¢eaepaabHOTO
roCyJIapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIIero 00pa3oBaHus»,

npukaza MunnpocBemenuss oT 18.05.2023 Ne 370 «OO6 yrBepxkneHun (denepabHOM
00pa3oBaTeNIbHOM IPOrpaMMbl OCHOBHOTO 00IIIEro 00pa30BaHUs»;

npukaza Munmnpocpemenus ot 22.03.2021 Ne 115 «O6 yrBepxkaenuu Ilopsinka opranuzanuu u
OCYILIECTBJICHUSI 00pa3oBaTeNIbHON  JEATEIbHOCTH IO OCHOBHBIM  00I1€00pa3oBaTeIbHbIM
nmporpaMMaM — 00Opa30BaTelIbHBIM MpPOrpaMMaM Ha4yaJbHOTO OOIIEro, OCHOBHOTO OOIIEro u
cpenHero oOuiero 00pa3oBaHus»;

CII 2.4.3648-20 «CaHuTapHO-3MHAEMHOJOTUYECKHE TPEOOBAHMS K OpraHU3alMsIM BOCIIUTAHUS U
oOyueHusi, OTIbIXa M O3JOPOBJICHUSA JETeH U MOJIOJEKH», YTBEPKIECHHBIX MOCTAaHOBJICHHUEM
IJIaBHOTO caHuTapHOTO Bpaya ot 28.09.2020 Ne 28;

CanlluH 1.2.3685-21 «['urueHndeckrue HOpMATUBBI W TPEOOBAHUS K 0OCCIICUCHHUIO O€3011aCHOCTH
u (wm) Oe3BpeqHOCTH MJisi  4YelnoBeka (akTOpoB cpedbl OOUTaHUS», YTBEPXKIECHHBIX
MMOCTAHOBJICHUEM TJIABHOTO caHuTapHoro Bpaya oT 28.01.2021 Ne 2;

KOHLICTIIIUM  Pa3BUTHS MaTEeMaTHUECKOTO 0Opa3oBaHHs, YTBEPKICHHOW  pacmopsKeHHEM
[TpaBurensctBa oT 24.12.2013 Ne 2506-p;

y4eOHOTO IJIaHa OCHOBHOTO 00Iero o0pa3oBaHus, yTBepxAeHHOro npukazoM MAOY «Cpennss
mkona Ne8» ot 31.08.2023 Ne 611 «OO0 yTBepkIeHUH OCHOBHON 00pa30BaTENIbHON MPOTpaMMBbI
OCHOBHOTO 00111eT0 00pa30BaHUs;

denepanbHOl pabouell mporpamMmbl y4eOHOTO Kypca «Anredpa», KOTOPBI BXOJUT B COCTaB
yueOHoro npeamera «MaremaTuka.




PaGouas mporpamMmma OpUeHTHpPOBAHA HA IEJIEBBIC TIPUOPUTETHI, CHOPMYITUPOBAHHEIE B peiepaibHOM
pabodeii mporpamMme BOCIIUTAHUS U B paboyeii mporpamme Bocriutanusi MAOY «Cpenasist mkosia Ne8y.

B crpykrype mporpamMmbl ydeOHOTo Kypca «AnreOpa» yriayOJE€HHOrO M3y4eHHsS OCHOBHOE MECTO
3aHUMAIOT  COJIEPXKATEIbHO-METOAMYEeCKUe JIMHUKM: «YUuciaa W BBIYHMCICHUS»,  «AnreOpanyeckue
BBIpQXKCHUS», «YPaBHEHUS M HepaBeHCTBa», «DyHkmm». Kaxxaas u3 3TuX coaepkaTelbHO-METOJMUECKIX
JMHHANA Pa3BUBAETCS HA MPOTSLKEHUH TPEX JIET M3YYEHUsSI Kypca, B3aMMOJCHCTBYS C JIPYTUMH €To JIMHUSMHU.
B xone m3ydeHus: Kypca 0Oy4aromuMCsi TPUXOAUTCS JIOTHYECKU PACCYKIATh, MCIIOJB30BaTh TEOPETHUKO-
MHOJKECTBEHHBIN S3bIK. B CBSI3UM ¢ 3TUM B IporpaMMy y4eOHOTO Kypca «Anredpa» BKIIOYEHBI HEKOTOPHIC
OCHOBBI JIOTMKH, IPEICTABICHHBIE BO BCEX OCHOBHBIX pa3/ielax MaTeMaTHYeCKOro OOpa3oBaHHA H
CIOCOOCTBYIOIIME OBJIAJICHUIO OOYYalOIIMMHUCS OCHOB YHHBEPCAJIBHOTO MAaTEMAaTUYECKOTO  SI3bIKA.
ConepxarenbHOM ¥ CTPYKTYPHOM OCOOCHHOCTBIO yueOHOTO Kypca «AunreOpa» SBISETCS  €ro
MHTETPUPOBAHHBIN XapaKTeD.

Conmepxxanne nmHHM «Ywcna W BBIYHCICHUS» CIY)KUT OCHOBOW Ui JalbHEHWIEro W3y4eHUs
MaTeMaTUKH, CIIOCOOCTBYET Pa3BUTHIO Y OOYYAIOIIUXCS JIOTHYECKOTO MBIIIJICHUs, (POPMUPOBAHUIO YMEHUS
MOJIb30BAThCA ATOPUTMAMH, a TaKKe MPHOOPETEHUIO MPAKTUYECKHX HABBIKOB, HEOOXOIMMBIX IS
MOBCETHEBHOM JKM3HU. Pa3BUTHE MOHATHS O YUCIE HA YPOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMUs CBSI3aHO C
paMoHATFHBIMU W HPPAIMOHAIFHBIMU YHCIaMd, (OpMUpOBAHHEM IPEICTABICHUH O NIEHCTBHTEIEHOM
yiciie. 3aBepllieHne OCBOCHUS YHCIOBON JTMHUM OTHECEHO K CpeAHeMY 00I1eMy 00pa30BaHUIo.

Copnepxanue IByX aireOpanyeckux JIHUHUM — «AnreOpanueckue BbIpaXeHUS» M «YpaBHEHUS U
HEpaBEHCTBa» CIIOCOOCTBYET (POPMUPOBAHUIO Y OOYUAIOUIUXCS MAaTEMaTUYECKOTO amnmnapara, Heo0X0MMOro
IUTSL pEIICHNUST 3a]]ad MaTeMaTHKH, CMEXKHBIX TIPEIMETOB U OKpYyXKaromiei pearbHOCTH. Ha ypoBHE OCHOBHOTO
obmero oOpa3oBaHUs Y4eOHBI MaTepuan TPYNMUPYETCS BOKPYT pPAIMOHAIBHBIX BBIpRKEHUH. Anredpa
JIEMOHCTPUPYET 3HAYEHHE MATEMATUKU KaK S3bIKa AJIS MOCTPOEHHMS MATEMaTHYECKMX MOJIeJIEeH, ONUCaHMs
IIPOLIECCOB U SIBJIEHUH peanbHOro mupa. B 3amaun oOydenus anreOpe BXOIAT TakkKe JajibHeHlee pa3BUTHE
QITOPUTMUYECKOTO MBIIIJIEHNS, HEOOXOJUMOro, B YaCTHOCTH, IJIi OCBOCHMSA Kypca HH(GOpPMATUKH, U
OBJIaZICHUE HABBIKAMU JEAYKTHUBHBIX paccyxaeHui. [IpeoOpa3oBaHue CUMBOJBHBIX (POPM CHOCOOCTBYET
Pa3BUTHIO BOOOPaXKEHUs, CIOCOOHOCTEN K MaTeMaTu4eCKOMY TBOPUYECTBY.

Conepxxanve (QyHKIMOHAIBHO-TpaUUECKON JMHUM HAlEeJeHO Ha IOJy4eHHE OO0ydarolMMUCS
3HaHUH O (QYHKIMAX KaK BaKHEHIIEH MaTeMaTH4ecKod MOJAeNM Uil ONHUCAHUSA M HUCCIIeNOBaHMS
pa3sHOOOpa3HbIX NPOLECCOB U SBJIEHUH B mpupone M oOmectBe. M3ydeHue marepuana crocoOCTBYET
pa3sBUTHIO y OOy4alOIIMXCSd YMEHHUS MCIIOJIb30BaTh pas3jIMYHbIE BbIPA3UTENIbHBIE CPEACTBA  A3bIKA
MaTeMaTUKU — CJIOBECHOTO, CHUMBOJHMYECKOro, TIpauueckoro, BHOCHUT BKJIaJ B (opmupoBaHue
IPEJCTAaBICHUN O POJIM MATEMATUKU B Pa3BUTUU LIMBUIN3ALMU U KYJIbTYPBI.

VYrayOonéHHblil Kypc anreOpbl XapakTepU3yeTcs H3Y4EHHEM JOIOJHUTEIbHOTO TEOPETHYECKOTO
afrmapara U CBSI3aHHBIX C HUM METOJIOB pelleHUs 3a7ay. Anredpa sSBJseTCs A3bIKOM IS ONUCaHUsI 00BEKTOB
U 3aKOHOMEPHOCTEH, CIYy)KUT OCHOBOH MaremaTrhdyeckoro mojenupoBaHus. Ilpu stom camu 0OBEKTHI
MaTeMaTUYECKUX YMO3AKIIOYEHUN M NPUHATHIE B anredpe mpaBuila UX KOHCTPYHPOBAHUS CIIOCOOCTBYIOT
(hopMUpPOBaHHIO YMEHUI 000CHOBBIBATh U JIOKA3bIBATh CY)KJCHHUS, PAa3BUBAIOT MAaTEMaTUYECKYIO0 HHTYHIIHIO,
KpaTKO M HarJsTHO PAacKPhIBAIOT MEXaHU3M JIOTHYECKHX IMOCTPOCHUH U yyaT UX NMpUMeHEeHH0. TeM caMbiM
anreOpa 3aHMMaeT OJHO U3 BEIYIIMX MecT B (OPMHUPOBAHUM HAYYHO-TEOPETHUECKOI'O MBIIUICHUS
oOyuaronuxcs.

CornacHo ydeOHOMY IJIaHy B 7-9 Kilaccax u3y4aeTcs yueOHbIH Kypc «Anredpay», KOTOpPbIi BKIIOYaeT
CIIEYIOIIME OCHOBHBIE pa3fieNibl cojepkanus: «Hucna u BbIUUCIEHUS», «ANreOpandeckue BhIPasKEHUs,
«YpaBHEHUS U HEPABEHCTBAY, «DyHKIIMMN».

Ha usydenue yyeOHOro Kypca «Anredpa» orBoaurcs 408 yacoB: B 7 kiacce — 136 yacoB (4 daca B
Hezeno), B 8 kimacce — 136 yacos (4 yaca B Henelnto), B 9 kimacce — 136 wacoB (4 yaca B HEZIEIO).



Jns  peanu3any  IPOTpaMMbl  UCTOJB3YIOTCS YU4COHUKH, JIONMYIIEHHBIE K HCIOJBb30BAaHUIO MpPU
peanu3aly MMEIOMIMX TOCYAApPCTBEHHYIO aKKPEIHUTalMil0 0O0pa30BaTENIbHBIX IPOTPaMM HAydaJlbHOTO
o011ero, OCHOBHOTO OOIIEro, cpegHero oO0mero o0pa3oBaHHs OPraHU3ALMSAMH, OCYIIECTBISIOIIUMU
00pa3oBaTeNbHYIO AEATENbHOCTD, TprUKa3oM Munnpocsemenus oT 21.09.2022 Ne 858:

e Anrebpa, 7 kmacc / Makapeiues HO.H., Munmrok H.I'., HemkoB K.W. u np.; mox pen.
Tenskockoro C.A. Axnuonepnoe o6mectBo «M3narensctBo "Ilpocsemienne"»;

e Anrebpa, 8 kmacc / Makaperues HO.H., Munmrok H.I'., HemkoB K.W. u mp.; mox pen.
TensaxkoBckoro C.A. AkunonepHoe o6iectBo «M3narensctBo "IIpocBemienue»;

e Anrebpa, 9 kmacc / Makaperues HO.H., Munmrok H.I'., HemkoB K.W. u mp.; mox pen.
TemsikoBckoro C.A. AO «M3narensctBo "lIpocBemenney;

DNeKTpOHHBIC 00pa30BaTEIIBHBIC PECYPCHI, JOMYIICHHBIE K UCIIOJIb30BAHUIO TIPH PEATU3AINN UMCIOIIINX
rOCyJapCTBEHHYIO aKKPEIUTAIMIO 00pa30BaTeIbHBIX MPOrpaMM HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIETo,
cpenHero obmiero oopazoBanus npukazom MunnpocsemeHus ot 02.08.2022 Ne 653:

e Anrebpa, 7 kiacc. PI'AOY A0 «Akagemust Muntipocsenienus: Poccuny;

e Aunre0pa, 8 ximacc. DI'AOY JI10 «Axanemuss MunmnpocsenieHus: Poccumy;

e Aunre0pa, 9 xacc. DI'AOY JI10 «Axanemuss MuntnpocBenieHus: Poccumy;

e DOJIEKTPOHHBIM oOOpa3oBarenbHBI pecypc «Jlomamame 3amanus. OCHOBHOe oOIIee
oOpaszoBanue. Anredpa», 7-9 kmaccel. AO «M3narensctBo "[IpocBemienue»

COILEP KXAHUE OBYUYEHUA
7 KJIACC

Yucjia ¥ BLIYMCIEHUS

Pammonaneupie  umcna.  CpaBHeHHE, YHNOPSAAOYMBAHWE H  apuMETUUECKHE JCHCTBUS  C
palMOHANBHBIMU YnciiaMu. YucnoBas mpsiMasi, MOJlyJIb YKCIA.

CreneHb ¢ HaTypaJIbHBIM IOKa3aTejieM U €€ CBOMCTBA. 3amuCh YKCia B JIECITUYHON MO3ULIMOHHOM
CHCTEME CUMCIICHUS.

Pemenne TekcToBBIX 3ama4 apudMETHUESCKUM criocoOoM. Penrenue 3agad u3 peaabHON MPAKTUKHA Ha
4acTH, Ha JPoOH, HA MPOICHTHI, TPUMEHEHUE OTHOIICHUN M MPOIMOPUUHA NMPH PEIICHUH 3a]ad, PEIICHHUE
3a/1a4y Ha JABWKEHUE, paboTy, MOKYIKH, HAJIOTH.

Jemnmocts nenbix yncen. CBoHCTBa JEIMMOCTH.

[IpocTeie u cocTaBHbIE yKcia. YETHbIC U Heu€THBIC uncia. [Ipu3naku aenmumoctu Ha 2, 4, 8, 5, 3, 6, 9,
10, 11. [Ipu3Haku A€TMMOCTH CyMMBbI U IPOU3BEACHUS LENbIX YMCE MIPU PEUICHUH 337a4 C MPAKTHUYECKUM
COJZIEPI)KaHUEM.

HaubGonpmmii oOmuii nenurens U HauMeHbIlee oOlnee KpaTHOE ABYX 4YHcel. B3auMHO mpocTeie
yucaa. Anroput™m EBknuna.

Jlenenue c ocratkoM. ApudMeTH4ecKre onepalny HaJl OCTaTKaMHu.

AuredpanyecKkue BbIPAaKeHHU S

BripaxkeHnue ¢ nepeMeHHbIMHU. 3HAUE€HHUE BBIpaXKEHUSI ¢ IlepeMeHHbIMU. [IpeacTaBieHne 3aBUCUMOCTH
MEX 1y BeTHUYMHAMU B BUJE (GOPMYIIBIL.

ToxnectBo. ToxzaecTBeHHbIE TpeoOpazoBaHUsl anreOpanveckux BbIpaxeHW. JlokasarenbcTBO
TOXJIECTB.

Onnounensl. OHOWIEH CTaHAAPTHOTO BUa. CTeneHb OTHOWICHA.



MHuorounensl. MHorouneH cra"zaptHoro Bujaa. CreneHb MHorowieHa. CllojKeHUE, BBIYUTAHUE,
YMHOXXEHHE M JIeIeHHe MHOTOWICHOB. [IpeoOpa3zoBaHue 1ENOTr0 BBIpAXKEHHS B MHOrowieH. KopHH
MHOI'OYJICHA.

@opMynbl COKPAIEHHOTO YMHOXKEHHUS: KBaJIpaT CyMMBbI M KBaJpaT pa3HOCTH JIBYX BBIpaKEHUH, KyO
CYMMBI U KyO pa3HOCTH JIBYX BBIPQXKCHUH, Pa3HOCTb KBAIPATOB JBYX BBIPAKEHUI, MPOU3BEICHUE PAa3HOCTH
U CYyMMBI JIBYX BBIP@XKEHUM, CyMMa U pa3HOCTb KyOOB JABYX BBIPAYKEHUH.

Pa3znoxxeHne MHorouseHa Ha MHOXUTENU. BpiHeceHue oOLero MHOXUTENsT 3a CKOoOku. Merton
IPYNIHUPOBKH.

YpaBHeHHUs U HEPABEHCTBA

VYpaBuenue ¢ onHoit nepemennoi. Kopenb ypaBHenus. CBOWCTBAa ypaBHEHUH € OJIHOM NMEPEMEHHOM.
PaBHOCHJIBHOCTB ypaBHEHUI. Y paBHEHUE KaK MaTeMaTUYECKask MOJEIb PEAIbHON CUTYalINH.

JIuneliHOE ypaBHEHHME C OJHOM IEepeMEHHOM. UHcCiao KOpHEH JIMHEWHOro ypaBHEHHs. PenieHue
TEKCTOBBIX 33J1a4 C MOMOILbIO JUHENHBIX YPaBHEHUM. JINHEIHOE ypaBHEHHE, COAEPKAIIEE 3HAK MOTYJIS.

VYpaBHeHHe C JByMs IepeMEHHbIMU. ['papuK JMHEHHOro ypaBHEHUS C JBYMS IE€PEMEHHBIMH.
Cucrempl JMHEHHBIX YpaBHEHMH C JBYMS NEpEeMEHHbIMH. ['pauueckuii METOJ pelIeHUs CUCTEMBI
JIMHEWHBIX YPaBHEHHMM C JBYMs IE€pEMEHHBIMHM. PelieHue CHCTeM JMHEMHBIX YPaBHEHUH C JABYMs
MIEPEeMEHHBIMH METOJIOM TOJCTaHOBKM M MeToJoM cioxeHus. Cucrema JBYX JIMHEHHBIX YpaBHEHUH C
JIBYMsI IEPEMEHHBIMU KaK MOJIENIb PEAIbHOM CUTYaIlUH.

DyHKUUHA

Koopaunnara Touku Ha npsmoil. Hucnossle npomMexyTkH. PaccTosiHue Mexay IBymMsl TOUKaMHU
KOOPAMHATHOU MTPSAMOIA.

[IpsimoyromnpHas cuctema koopAuHat. AOciucca U OpAMHATa TOUYKM Ha KOOPAMHATHOM IJIOCKOCTH.
[Tpumepsl rpadukoB, 3aganHbIX hopmynamu. UteHue rpaukoB peaaTbHbIX 3aBUCHMOCTEH.

OyHKIMOHANBHBIE 3aBUCUMOCTH MeXay BenuunHaMu. [lonstue ¢ynkuuun. OyHKus Kak
MaTeMaTH4ecKas MOJeNlb peallbHOTO mpolecca. O6nacTh ompeneneHuss U o0nacTh 3HaUYEHUN (QYHKIUH.
Cnoco0On1 3amanmst ¢yHknuu. ['padux ¢yHkmuu. [loHATHS MakcuMymMa W MHHHUMYMa, BO3pacTaHHs |
yObIBaHUS HA IPUMEpaX pPeabHbIX 3aBUCUMOCTEH.

Jluneiinas pyukuus, e€ cBoiictBa. I'paduk nuneniHon ¢yrkiun. ['paduk dynkuuu Y = |X|. Kycouno-
3aJlaHHbIe (DYHKIUH.

8 KJIACC

Yuciia 1 BbIYUCICHUA

KBagpatHele kopHM. ApudmeTrndyeckuil KBaJpaTHbII KopeHb M ero cBoicTBa. IloHsTuHe
uppanMoHaipHOro uucna. JleiictBus ¢ uppauuoHanbHbIMM  yuciaaMu. CBoiicTBa  AeHCTBUIML ¢
uppanroHalbHBIMU unciaMu. CpaBHEHUE HPPALMOHATIBHBIX YHCEIL.

[IpencraBieHus O pacIIMPEHUSIX YHUCIOBBIX MHOXECTB. MHOXKECTBAa HATypaJIbHBIX, IIEJIBIX,
palnMoHaNbHBIX, TeHCTBUTENBHBIX uKced. CpaBHEHHE yncel. YUCIIOBbIE TPOMEXKYTKH.

HevictBus ¢ ocratkamu. Octatku creneHel. [IpuMeHeHne 0CTaTKOB K PEIICHUIO YPaBHEHUH B LIENIBIX
qHcaax U TEeKCTOBBIX 3a/1a4.

PazMepsl 0OBEKTOB OKPYKAIOLIETO MHpA, JIMTEIbHOCTh MPOLECCOB B OKPYXKAIOIIEM MHPE.
CrannapTHbIN BUJ YHCTIA.

AuredpanyecKkue BbIPpasKeHHU S

AnreOpandeckass JpoOb. JlomycTuMmble 3HAu€HHUs TEPEMEHHBIX B JIPOOHO-pallMOHAIBHBIX
BbIpakeHUs1X. OCHOBHOE CBOMCTBO airedpanyeckoii 1podu. CiaoxeHue, BBIMUTaHUE, YMHOKEHHUE U JIeJIeHUE
anreOpandeckux apooeit. Beinenenue nenoit yactu aaredpanyeckoit 1poou.

ParmonanbsHble BeIpakeHus. Tox/1ecTBeHHbIE IPeoOpa30BaHuUs PAllMOHATBHBIX BBIPAKEHUH.



JlomyCTHMBIE 3HAYEHUSI MEPEMEHHBIX B BBIPAKEHHSX, COJCPIKALINX apu(PMeTHUECKUue KBaJpaTHBIC
KopHHU. TOXIeCTBEHHBIE TPE0OpPa30BaHuUs BEIPAKECHUH, COIEpKAIIUX apuPMETHIECKUE KBAJPATHBIE KOPHHU.

CreneHs ¢ 11eNbIM TMOKazateneM u e€ coricTa. [IpeoOpazoBanue BEIpaKEHUH, COIEPIKAIINX CTEIICHH.

YpaBHeHusi 1 HepaBeHCTBA

KBanpatHoe ypaBHeHne. DopMyiia KOpHEH KBAJIpaTHOIO ypaBHEHMS. KoamuecTBO NEHCTBUTEIBHBIX
KOpHEH KBaJpaTHOro ypaBHeHus. Teopema Buera. YpaBHeHUs, CBOAMMBIC K JIMHEWHBIM YPaBHEHUSAM HIIU K
KBaJpaTHBIM ypaBHEHMsIM. KBajgpaTHOe ypaBHEHME ¢ apaMmeTpoM. Pelennre TeKCTOBBIX 3a1ad C IOMOIIbIO
KBaJPaTHBIX YPaBHEHHM.

JlpoOHO-paniMOHaNbHBIE ypaBHEHUsS. PemieHue IpoOHO-pallMOHAIBHBIX ypaBHEHWH. Pemenue
TEKCTOBBIX 3aJjau C I[IOMOILBI0 JPOOHO-pallMOHANIBHBIX ypaBHeHHH. ['paduyeckas uHTepnperanus
YPAaBHEHUU C IBYMS IIEPEMEHHBIMU.

UYucnossle HepaBeHCTBA. CBOMCTBA YMCIOBBIX HEPABEHCTB.

HepaBenctBo c¢ mnepemenHoil. Crtporue u HecTtporue HepaBeHCTBA. (CJOXKEHUE M YMHOXKEHHE
YHCIIOBBIX HepaBeHCTB. OlleHNBaHNUEe 3HaYeHMsI BbIpaxeHus. /J{okazaTenbcTBO HEPaBEHCTB.

[IoHATHE O pELIEHNH HEPAaBEHCTBA C OJHOW INEpEeMEHHOM. MHOKECTBO pEIIEHUI HEpPaBEHCTBA.
PaBHOCHIIBHBIE HEPABEHCTBA.

JIuHeitHOe HEpaBEHCTBO C OJHOW NMEPEMEHHOW M MHOXXECTBA €ro pemeHuid. PernieHue JMHENHBIX
HEPABEHCTB C OJTHOM nepeMeHHON. CHCTEMBI M COBOKYITHOCTH JINHEWHBIX HEPABEHCTB C OJHOM MEPEMEHHOM.
Pemienne TeKCTOBBIX 3a71a4 C TOMOIIBIO JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOM.

DyHKUUHA

Ob6nacTh ompeeneHUuss U MHOXKECTBO 3HaueHuM ¢yHkuuu. CrocoObl 3amanust QyHKuui. ['paduk
¢byukuun. YUtenue cBoiictB ¢(yHkuuu no e€ rpaduky. Ilpumepsl rpadukoB ¢GyHKIMHA, OTpa)karominx
peaJIbHBIE IPOLECCHI.

Jluneiinas ¢Gyakuus. DyHKIUH, ONKCHIBAIOIIME TIPSIMYI0 H OOpaTHYIO TMPOIMOPIIHOHAIBHEIE
3aBUCHUMOCTH, UX TpaduKy.

Oyuxumn y = kx, y=kx + b, y = k/x, y = x3, y = Vx, y = [x| u ux cBoiictBa. KycouHo-3a1anuble
byHKINA.

9 KJIACC

Yucia 1 BbIYUCTICHUSA

Kopens n-it crenenu u ero cpoiictBa. CTeneHb C pallUOHAJIBHBIM MOKa3aTeIeM U €€ CBOMCTBA.

AnredOpanyeckue BbIpaKeHUs

ToxnecTBeHHbIE TPEOOPA30BAHUS BHIPAKEHUH, COJEpkKAIINX KOpPeHb N-U creneHu. ToxaecTBEHHbIE
peoOpa30BaHUsI BEIPAKEHHH, COIEPIKAIUX CTENEHb C pallIOHATHHBIM MTOKA3aTEJIEM.

KBagpartubiii TpéxuneH. KopHu kBagpatHoro TpéxuneHa. Pas3nokeHue KBaJpaTHOTO TpEXUEHA Ha
JIMHEWHbIE MHOKUTEIH.

YpaBHeHNns 1 HEPAaBEHCTBA

buxBanpatueie ypaBHeHHs. [Ipumepbl TpHUMEHEHUWH METOJOB PAaBHOCHIBHBIX MpeoOpa3oBaHUM,
3aMeHbl IEpEeMEHHOH, rpaMuecKoro MeTo/1a pu peLIeHUH ypaBHeHUH 3-i 1 4-ii cTeneHen.

Pemenne npobHO-paninoHalbHBIX YpaBHEHUH.

Pemrenne cucreM ypaBHEHMI C IByMsl IEpEMEHHBIMU. PerieHune mpocTelmnx CUCTEM HEIMHEHHBIX
ypaBHEHUH C AByMs mepeMeHHbIMH. ['paduyeckuii MeTON pelieHus] CUCTeMbl HETMHEHHBIX YpaBHEHUU C
IByMsi TepeMeHHbIMU. CucTteMa JBYX HEIMHEWHBIX YpPaBHEHUH C JBYMSI IMEPEMEHHBIMU Kak MOJIEIb
peanbHOM CUTyaluu.

Uucnosble HepaBeHCTBA. PerieHue JIMHEeWHbIX HepaBEHCTB. Jloka3aTenbCTBO HEPABEHCTB.



KBangpaTHble HepaBeHCTBA C OJHOM NepeMeHHOH. PereHne KBaapaTHBIX HEPaBEHCTB IpadUuecKuM
METOJIOM U METOJOM HHTEpBajoOB. MeToa HMHTEpPBAJOB Ul palMOHAJIbHBIX HepaBeHCTB. [Ipocreiimiue
HEPABEHCTBA C [IaPAMETPOM.

Pemienue TekCcTOBBIX 3a/1a4 ¢ IOMOILbIO HEPABEHCTB, CUCTEM HEPABEHCTB.

HepaBeHcTBo ¢ aBymMs nepeMeHHbIMH. PelieHue HepaBeHCTBA C JByMsl nepeMeHHbIMU. CHcTembl
HEPaBEHCTB C JBYMs NEpeMEHHbIMH. [paduueckuil MeToa pelmeHHs CHUCTEM HEPaBEHCTB C ABYMS
[IEpEMEHHBIMHU.

DyHKUUHA

Oynaknusa. CpoiicTBa (GyHKUMA: HyTH (QYHKIWH, [POMEXKYTKH 3HAKONOCTOSHCTBA (DYHKIHH,
MPOMEKYTKA BO3pACTaHUsi W YObIBaHWS (YHKIUH, 4YETHbIE W HE4ETHBIE (YHKUWH, HauOoJbIIee |
HaMMEHbIIee 3HaYeHUs (PyHKIHH.

KBanparnunas ¢gyHkuust u e€ cpoiictBa. lcnonb3oBaHue CBONCTB KBaJpaTUYHOW (QYHKUUU IS
pemienus 3anad. Iloctpoenue rpaduka kBagpatuuHol (yHkuuu. Ilonoxkenue rpaduka KBagpaTUYHON
(yHKIME B 3aBUCHMOCTH OT & kKodddurmenton. I'paduku ynxmumii y =ax2, y = a(x — m)2u y = a(x — m)?
+n. [TocTpoenue rpa¢pukoB GyHKINN ¢ TOMOIIbIO IPe0Opa30BaHUH.

HpoOuo-nuneiinas ¢pyukius. MccnenoBanue GyHKITUH.

®Oynkius Y = X" ¢ HATYpaTBLHBIM MOKa3aresieM N u e€ rpaduk.

YuciioBble N0CT€10BATEIbLHOCTH U NPOrpeccuu

[lonsite uucnoBod mocnenoBareabHOCTH. KoHeuHble M OECKOHEYHbIE MOCIeA0BATEIbHOCTH.
OrpanudeHHas TOCJeI0BaTeIbHOCT,. MOHOTOHHO BoO3pacTaromiasi (yObIBaromasi) MOCIEeI0BAaTENIbHOCTD.
CriocoObl 3a7jaHusl IOCTEA0BATEIbHOCTH: OMKUCATENbHBIN, TAOMUYHBIN, C TOMOIILIO GOPMYNBI N-TrO YjeHa,
PEKYPPEHTHBIN.

ApubmMernueckass © TeoMmeTpuueckas rmnporpeccuu. CBOWCTBa WICHOB apU(PMETHUYECKONW U
reOMETpUUECKO Tporpeccuii. @opmynbl N-TO WieHa apuPMETHICCKON M TCOMETPUUECKOU IMPOTPECCHIA.
@dopMynbl CyMMBI TIEPBBIX N YJICHOB apu(METHUYECKOM M TEOMETPHUUYECKON Tporpeccuil. 3amauu Ha
IIPOLICHTHI, 0AHKOBCKHE BKJIA/Ibl, KPEAUTHL.

[IpencraBneHre O CXOAMMOCTH IMOCIENOBATEIBHOCTH, O CYMMMPOBAHHU OECKOHEYHO YOBIBAaroOLIEH
IrE€OMETPUYECKOM IPOTPECCHH.

Meron mareMaTrueckoil MHAYKIMU. [IpocTeitme npumepsi.

INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOIT'PAMMBI YUEBHOI'O KYPCA «AJIT'EGPA»
HA YTJIYBJIEHHOM YPOBHE OCHOBHOI'O OBIIET'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIbTATBI

JInYHOCTHBIE Pe3yJIbTAThI OCBOCHHS IPOTPAMMBI [0 MATEMATHKE XapaKTePU3YIOTCS B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMSI:

HpOSIBJICHHEM HHTEpeca K MNPOLUUIOMY M HACTOSIIEMY POCCHUICKOH MareMaTHKH, LEHHOCTHBIM
OTHOIIEHUEM K JOCTI)KEHUSM POCCHHCKMX MAaTeMaTHKOB W POCCHHCKON MaTeMaTH4YeCKOW IIKOJBI, K
UCIIOJIb30BAHUIO 3THX JOCTIDKCHUH B IPYrHX HAayKaX M MPUKIaTHBIX cepax;

2) rpaKIaHCKOr0 U TyXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHUS

TOTOBHOCTBIO K BBITIOJIHEHUIO 00SsI3aHHOCTEH TpaykIaHWHA M pealTi3aliy ero Mpas, MPeCTaBICHHEM O
MaTeMaTH4eCKUX OCHOBaX (DYHKIMOHUPOBAHUS PA3IMYHBIX CTPYKTYp, SBJICHUM, MPOIEAYp TPaXkIaHCKOTO
oO1ecTBa (HarmpuMep, BEIOOPHI, OMPOCHI), TOTOBHOCTBHIO K OOCYXICHHIO 3TUYECKHX MPOOJIEM, CBSI3aHHBIX C
NPaKTHYECKMM TPUMEHEHHEM JIOCTYDKEHHH HayKH, OCO3HaHHUEM BaXHOCTH  MOPAJIbHO-ITHYECKUX
NPUHIIMIIOB B JICATEIFHOCTH YUEHOTO;

3) TPyAOBOr0 BOCIUTAHUS



YCTAaHOBKOW Ha AaKTUBHOE Yy4yacTHE€ B pEHIEHMM INPAKTUYECKUX 3aJad MaTeMaTU4YeCKOM
HaNpaBJICHHOCTH, OCO3HAHMEM BaKHOCTH MaTEMAaTHYECKOT0 00pa3oBaHMs Ha MPOTSHKEHUH BCEH KHU3HM IS
yCIEIHON po¢ecCHOHATBHON NeSITEIbHOCTH M Pa3BUTHEM HEOOXOJAUMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM
U TIOCTPOCHHEM HHIMBUAYAJIbHOW TPAGKTOPUU OOpa30BaHMS W HKU3HEHHBIX IUIAHOB C Y4ETOM JIMYHBIX
MHTEPECOB U 0OIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTH4€eCKOro BOCIIMTAHMSA:

CIOCOOHOCTBIO K SMOLMOHAIBHOMY M JCTETHUECKOMY BOCHPHUSATHIO MaTEeMAaTUYECKUX OOBEKTOB,
3aJ1a4, peIIeHUH, pacCyKICHUI, YMEHUIO BUJIETh MATEMATUYECKUE 3aKOHOMEPHOCTHU B UCKYCCTBE;

5) HeHHOCTEH HAYYHOr0 MO3HAHMSA:

OpUEHTAIlEeH B JESITEIbHOCTH HA COBPEMEHHYIO CHUCTEMY HAy4dHBIX IPEJICTaBICHUH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEIIOBEKA, NPUPOABI M OOIIECTBA, TOHUMAHHEM MaTEMaTHYeCKOW HAyKH Kak
cdepbl 4eIoBEUECKOM AESITETbHOCTH, 3TaloB €€ pa3BUTHUS M 3HAYMMOCTH JJIS Pa3BUTHS LIMBUIM3ALIUY,
OBJIAJICHUEM S3bIKOM MaTeMaTHKM M MaTeMaTU4ecKOW KyJIbTypOW KakK CpeICTBOM IMO3HAHUS MUpa,
OBJIaJICHUEM HAaBBIKAMU HCCIIEIOBATENIbCKON €SI TENbHOCTH;

6) ¢usnyeckoro BocnUTAaHMSI, (OPMUPOBAHMSL KYJIBTYPbI 310POBbSI H JIMOIMOHAJILHOIO
os1aronosy4usi:

TOTOBHOCTBIO TPUMEHSATh MAaTeMaTHYeCKHe 3HAaHHUS B HHTEpecax CBOETr0 370pOBbsS, BEJEHUS
3I0pOBOr0 00pasa *KHU3HU (30pOBOE MUTAHUE, COATTAHCUPOBAHHBIM PEXKUM 3aHATUN U OTIbIXa, peryspHas
¢usnueckass aKTUBHOCTH), COPMUPOBAHHOCTHIO HaBbIKa pedieKkcuu, NMpU3HAHHEM CBOEro IIpaBa Ha
OLIMOKY U TaKOTO K€ IpaBa APYroro 4eloBeKa;

7) 3K0JIOTHYECKOT0 BOCITUTAHMA:

OpHEHTAalllel Ha MPUMEHEHHEe MaTeMaTHUYeCKUX 3HAHUN /711 pellieHus 3a/1a4 B 00JIaCTH COXPAaHHOCTH
OKpYXKarolllel Cpe/ibl, INTAaHUPOBAHMS MMOCTYNIKOB U OLIEHKH MX BO3MOXHBIX ITOCIEACTBUH AJIS1 OKpYXKarolen
Cpezbl, 0CO3HaHUEM II00AIBHOTO XapaKTepa dKOJIOTHMUYECKUX MPOOJIEM U IyTel UX peleHMs;

8) aganTanuyu K N3MEHSIIOINIMMCS YCJIOBHSIM COLUMATBLHO M MPUPOIHOI CPebI:

TOTOBHOCTBIO K JIGWCTBUSIM B YCJIOBHUAX HEONPENENEHHOCTH, IMOBBIIMIEHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 NMPaKTHUECKYI0 IEATeNbHOCTb, B TOM YHCIIE YMEHHUE YUYUTbCA y OPYTUX JIIOJEH,
IpUOOpeTaTh B COBMECTHOM J€STEIbHOCTH HOBBIC 3HAHUS, HABBIKA M KOMIIETEHIIUH U3 OIIBITA IPYTHUX;

HE00X0AUMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HaHUI, (GOPMYIUPOBATh WIEH, NMOHATUSA, TUIOTE3bl 00
00BEKTax U SBJICHUSAX, B TOM UYHUCIIE paHEe HEU3BECTHBIX, OCO3HABaTh AE(QUIMTHI COOCTBEHHbIX 3HAHUN U
KOMIIETEHTHOCTEMH, INIAaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYAIMIO, BOCIPUHUMATh CTPECCOBYIO CUTYALMIO Kak
BBI30B, TPEOYIOUI KOHTPMEP, KOPPEKTUPOBATh MPUHUMAEMbIE PELICHUs U ACHCTBUs, POPMYIUPOBATH U
OLIEHUBATh PUCKH U NOCIEACTBHS, (OPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIbTATBI

B pe3ysIbTaTe OCBOCHHUA NPOrpaMMbI IO MATEMATUKC HAa YPOBHE OCHOBHOI'O 061].[61"0 06p330BaHI/I${ y
o6yan0meroc;I 6y,HYT C(i)OpMI/IpOBaHBI METANPEeAMETHBIC PE3yJbTAaTbl, XapaKTCPU3YIOIIUECA OBJIaACHUEM
YHUBCPCAJIbHBIMU TMO3HABATCIIbHBIMU HeﬁCTBHHMH, YHUBCPCAJIBHBIMA KOMMYHHUKATHBHBIMHA JEUCTBUSIMU U
YHUBCPCAJIbHBIMU PETYIIITUBHBIMU JIEHCTBUSIMU.

IHo3naBaTenbHBIE YHUBEPCAJIbHbIC YUeOHbIE AeliCTBUA
ba3zoBble Joruyeckue aelcTBUA:
BBISIBIISITh M XapaKTEPH30BaTh CYIIECTBEHHbIE MPU3HAKM MAaTEMaTHYEeCKUX OOBEKTOB, MOHSITHH,
OTHOIICHUH MEXAY MOHATUAMHU, (OPMYTUPOBATH OMPEICIICHUs MOHSITHI, YCTAaHABIMBAThH CYIIECTBEHHBIN
MPU3HAK KIACCHU(PHUKAIIUN, OCHOBAHUS JJIs1 0000IIEHUS U CPaBHEHU S, KPUTEPHUH MMPOBOJMMOTO aHATTN3a;



BOCIIPUHUMATh, (POPMYIUPOBATH U MPEOOPA30BBIBATH CYKICHUS: YTBEPAUTEILHBIC U OTPHUIIATCIbHbIC,
€IMHUYHBIC, YACTHBIE W OOIINE, YCIOBHBIE;

BBISIBIISITh MATEMATHUECKUE 3aKOHOMEPHOCTH, B3aMOCBSI3U M POTUBOPEUMs B (DaKTax, NaHHBIX,
HAOJIOJICHUSX U YTBEPKACHUSX, MPEJIaraTh KPUTEPHUH TSI BBISIBIICHUS 3aKOHOMEPHOCTEH U MPOTHBOPEUH if;

JeNaTh  BBIBOJBI C  HCIOJB30BAHMEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W  WHIYKTUBHBIX
YMO3aKJIOUYECHUH, YMO3AKIIFOUEHUH 110 aHAJIOTUH;

pa3buparh T0Ka3aTeabCTBA MATEMATHUECKUX YTBEPKIACHUN (IIPSMBIC U OT MPOTUBHOTO), MPOBOIUTH
CaMOCTOSITEIIBHO JIOKA3aTeIbCTBA MAaTeMaTHYeCKUX (DaKTOB, BBICTPAUBATHL apryMEHTAIIMIO, TPUBOIUTH
MIPUMEPHI U KOHTPIIPUMEPHI, TIPUMEHATh METOJI MaTEMaTHYEeCKONW WHIYKIIUH, 0OOCHOBBIBATH COOCTBCHHBIC
paccyxJIeHus;

BBIOMPATH CIIOCO0 perieHust yaeOHO! 3a7aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELICHHUS, BEIOMPATh
HanOoJIee MOIXOIANIUH C YIETOM CAaMOCTOSITEITLHO BBIJICIICHHBIX KPUTEPHUER).

Ba3oBble uccienoBare/ibCKue AeiicTBUA:

WCI0JIb30BaTh BOIPOCHI KaK MCCIIEI0BATEICKIUI MHCTPYMEHT MMO3HAHUS, (DOPMYIUPOBATH BOTIPOCHI,
dukcHupymue TPOTUBOPEUYUE, MPoOIeMy, CaMOCTOSTEILHO YCTaHABIMBATH HWCKOMOE U JIaHHOE,
(hopMHPOBATh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO TIO3HIIHIO, MHCHHUE;

MPOBOJUTH TI0O CAMOCTOATENBHO COCTaBICHHOMY IUIaHY OKCIIEPUMEHT, WCCIECIOBAHUE II0
YCTaHOBJICHHIO 0COOCHHOCTE MaTEMaTHIECKOTO 00BEKTa, 3aBUCUMOCTE 00BEKTOB MEX Ty COOOH;

CaMOCTOSITCNIBHO  (hopMysMpoBaTh OOOOIIEHUS W BBIBOABI [0 pe3yiabTaTaM IPOBEAEHHOTO
HaAOJIOJICHUS, WCCIICJIOBAHMS, OJKCIICPUMEHTA, OIICHWBATh JIOCTOBEPHOCTH IIOJIYUCHHBIX PE3yJIbTATOB,
BBIBOJIOB M O0OOIIEHUN;

MPOTHO3UPOBATh BO3MOXKHOE Pa3BUTHE TIPOIecca, a TaKKe BBIJBUTATh IPEIIOJOKECHUS O €ro
Pa3BUTHUU B HOBBIX YCIOBUSX.

Pabora c undopmanueii:

BBISIBJISITh HEJJOCTATOUYHOCTh M HM30BITOYHOCTh MH(DOpPMAIMH, JAHHBIX, HEOOXOAUMBIX AJS PEIICHHUS
3a/1auu;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATHU3UPOBATh U WHTEPIPETUPOBATH UHPOPMAIUIO PA3ITUYHBIX
BUJIOB ¥ JOPM MpeCTaBICHUS;

BBIOMpATH (OpMY IMpeACTaBICHHUS HHPOPMAIIMH U WLTIOCTPUPOBATH pelIacMble 3aa4U CXEMaMH,
ayarpaMmamu, HHOM rpauKoi U 1X KOMOUHAIUAMU;

OIICHUBATh HAJEKHOCTh HH(GOPMAIIUHU IO KPUTEPHSIM, TIPEUIOKEHHBIM WIH c(HOpMYIHpPOBaHHBIM
CaMOCTOSITEJIBHO.

KoMMyHMKaTHBHBIE YHHBeEpPCAJbHbIE Yy4eOHbIe 1eiiCTBUS

BOCIPUHHUMATh U (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBUH C YCIOBUSMH U LIEISIMU OOIIEHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHHUS B YCTHBIX M IUChbMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS 110
X0y pelIeHus 3ajaui, KOMMEHTUPOBATh MOJYYEHHBIH pe3yibTar;

B X0/ 00CYXJEHHUS 33a/aBaTh BOINPOCHI MO CYLIECTBY OOCYKIaeMOM TeMbl, IpoOIeMbl, perraeMoi
3aJ1a4M, BBICKA3bIBATh NJEH, HALIEJIECHHBIE HA TIOUCK PEIICHHUS], COTIOCTABIIATh CBOM CYKIEHUS C CYXKACHUAMU
JIPYrUX Y4YacTHUKOB JUAora, OOHapyXKHMBaTh pazIMuue M CXOJCTBO MO3UIMHA, B KOPPEKTHOH ¢opme
(bopMynUpOBaTh pa3HOIJIACHs], CBOM BO3PaKEHMS,;

NPEACTaBIATh  PE3yAbTaThl  PEIICHHS  3aJadyd, OKCIEPUMEHTa, HCCIECJOBaHMs, IIPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (opMarT BBICTYIJIEHMSI C Y4YE€TOM 3a7ad MpPE3eHTallMM M OCOOEHHOCTEHN
ayIUTOpUH;

MOHMMATh M UCMOJIb30BaTh MPEUMYILIECTBA KOMAHAHON M MHAWBUIYATbHOW paOOThI MpH pelIeHUH
y4eOHBIX MaTeMAaTHYECKUX 3aJ1a4, TPUHUMATH 11eJIb COBMECTHOM JI€ATEIbHOCTH, IJIAHWPOBATh OPTaHU3AIUI0



COBMECTHOM pabOThI, pacrlpeaeisTh BUAbI pabOT, JAOrOBapuBaThCS, OOCYXKIATh MPOLECC M PE3yJIbTaT
paboThI, 0000IIaTh MHEHUS HECKOJILKHX JIIOJICH;

y4acTBOBATh B IPYIIOBBIX GopMax paboThl (00CYXIeHHS, OOMEH MHEHHM, «MO3TOBBIC IITYPMbI» W
WHBIC); BBIMIOJHATH CBOIO YacTh PabOThI M KOOPAUHUPOBATH CBOM JCHCTBHS C IPYTUMH WICHAMH KOMaH/IbI,
OIICHMUBATh KAuyeCTBO pe3yJbTaTa M KAuyeCTBO CBOErO0 BKJIaga B OOLIMIA pe3ylbTaT IO KPUTCPHSIM,
c(OpMYIIMPOBAHHBIM YYACTHUKAMHU B3aMMOICHCTBHSL.

PeryasitTuBHble yHHBepcaJibHble yueOHbIe 1eiiCTBUSA
Camoopranmu3anus:
BBISIBJIATH TPOOJIEMBI ISl PEIICHHUs B JKU3HEHHBIX M Y4YEOHBIX CHUTYaIUsX, OPHEHTHPOBATHCS B
Pa3IMYHbIX NOJIX0aX MPUHATHUS PElIeHUH (MHIUBUIYaIbHOE, FPYIIIOBOE);
CaMOCTOSITEJIBHO COCTABJIATH IUIAaH, aJlTOPUTM pPEUICHHs 3a/lauM (WIK €ro 4acTh), BIOMpATh CHOco0
pelieHus ¢ y4€TOM MMEIOIIMXCS PECypcoB M COOCTBEHHBIX BO3MOXKHOCTEH, apryMEeHTHUPOBATh U
KOPPEKTUPOBATh BAPUAHTHI PELLIEHUH C yu€TOM HOBOW MH(pOpMaLUK.

CaMOKOHTPOJIb, IMOLMOHAJbHBII HHTEJJIEKT:
BJIaJICTh crocodamu CaMOIIPOBECPKH, CaMOKOHTpPOJIA  mponecca W pe3yjabTaTta PCIICHHUA

MaTeMaTH4eCKOH 3a7auyu, CAMOMOTHUBAIIUU U pedIeKcu;

MpPEABUAETh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh IPH PEUICHUM 3aJa4M, BHOCUTb KOPPEKTUBHI B
NEeSITEeIbHOCTh HA OCHOBE HOBBIX 00CTOSITENILCTB, HallIEHHBIX OLINOOK, BBISIBJICHHBIX TPYIHOCTEH;

OIICHMBAaTh COOTBETCTBHE pe3yjbTaTa IESTENbHOCTH IOCTABJIEHHOM LENW U YCIOBHUSAM, OOBACHATH
MPUYMHBI TOCTHXKEHUS] WM HEAOCTH)KEHMs LeJIM, HaXOJUTh OLIMOKY, JAaBaThb OLEHKY HMPHOOPETEHHOMY
OTIBITY;

BBIPAXKaTh AMOLMUM NPH U3YYEHUH MATEMaTHYECKHMX OOBEKTOB M (DaKTOB, JaBaTh SMOLMOHAIBHYIO
OLICHKY PEICHUS 3a1a4H.

INPEAMETHBIE PE3YJIbTATBI

K koHiy 00ydenust B 7 KJacce 00yJarOIIHIiCs MOJYYHUT CIICIYIOIINE TPEIMETHBIE PE3yIbTaThI:

Yucaa ¥ BLIYUCTIEHUS

PanmonansHbIe YKca.

[TepexomuTe OT omHOUM (POpMBI 3amucH YHUCEN K ApYro (mpeoOpa3oBBIBaTh NECATUYHYIO IpOOb B
O0OBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B YACTHOCTH B OECKOHEUHYIO ACCITHYHYIO IPOOB).

Hcnonb30BaTh MOHATHS MHOXKECTBA HATypajbHBIX YHCEN, MHOXKECTBA IIENIBIX YHUCENl, MHOXECTBA
paIMOHAaJIBHBIX YKCEN IPH PEIICHUHU 3324, IPOBEICHUHN PACCYKICHUI U J0Ka3aTeIbCTB.

[ToHumath 1 0OBACHATH CMBICI MO3UIIMOHHON 3aUCH HATYPAJTBLHOTO YHCTIA.

CpaBHUBATH U YIOPSAIOYMUBATH PAIlMOHATIFHBIC YHCTIA.

BrInonHATh, coueTast yCTHbIE M TUChbMEHHbIE TPUEMBI, apupMeTHIeCKUe JeHCTBUS ¢ pallMOHaIbHBIMU
YHUCJIAMH, UCTIOJIb30BaTh CBOMCTBA YKCEII U MPaBHJIA JCHCTBUN, TPUEMBI PAlTMOHAIBHBIX BHIYUCICHUH.

BbINOaHATE AEHCTBUS CO CTENIEHSIMU C HATypalbHBIMU MOKA3aTEISIMU.

Haxonutpe 3HAaueHHs YMCIOBBIX BBIPAKEHMM, COJEpKalMX paldOHAIbHBIE YMCIA U CTENEHU C
HaTypaJIbHBIM TOKa3aTelleM, MPUMEHSITh Pa3HOOOpa3HbIe CIOCOOBI U MPUEMBI BBIUUCICHUS, COCTABIATh U
OIICHUBATh YHCIIOBBIE BBIPAKEHHUS MPU PEUICHHH MPAKTHUYECKUX 3aJady M 3aJad M3 JAPYruX y4eOHBIX
MPEAMETOB.

OKpyrasTh yKclia ¢ 3aJaHHOW TOUYHOCTBIO, @ TAKXKE MO CMBICITY MPAKTUYECKON CUTYalMH, BBITIOJIHITh
MPUKHUJIKY U OLIEHKY pe3yibTaTa BbIYMCICHUMN, OLICHKY 3HAYEHHI YMCIIOBBIX BBIPAKEHUI, B TOM YHUCIE MPHU
pEeLIeHUN TPAKTUYECKUX 3aau.



Pematp TekcToBBIE 3amaun apu(PMETHIECKIM CIOCOO0M, MCTOIh30BATh TAOIHUIIBI, CXEMbI, YEPTEKH,
JPYTrUe CPe/ICTBA MPEJICTABICHUS JTaHHBIX MPU PEIICHUU 3a]1a4.

Pemate  mpakTUKO-OPUEHTUPOBAHHBIE  3a/layd,  CBSI3aHHBIE C  OTHOUICHHWEM  BEJIMYHUH,
MPOTNOPIUOHATBHOCTBIO BEJTMYUH, TPOLIEHTAMH, HHTEPIIPETUPOBATH PE3YJAbTaThl PEIICHUS 3a/1ad ¢ y4ETOM
OTPaHUYEHUH, CBSI3aHHBIX CO CBOMCTBAMM PACCMATPUBAEMbBIX 0OBEKTOB.

JenumocTsb.

Jloka3bIBaTh M MPUMCHSITH NPH PENICHUM 3a]1a4 MPU3HAKK JeauMoctd Ha 2, 4, 8, 5, 3, 6, 9, 10, 11,
MPU3HAKU JEIIMMOCTH CYMMBI U MPOU3BEACHHUS 1IETTBIX YHUCET.

PacknanpiBaTh Ha MHOKHTENIN HAaTypajIbHbIC YKCTIA.

CB00OTHO OTIEPUPOBATH MOHATUSAMU: YETHOE YHCIIO, HEYETHOE YKCIIO, B3AMMHO MTPOCTHIC YHCTIA.

HaxonuTte HanOombmuii 00U JeTUTeNh 1 HAUMEHbIIIee 00Iee KpaTHOE YUCEIl U UCIOIb30BaTh MX
MIPU PEIICHUH 3a/1a4, IPUMEHSTh ayroput™ EBkinpa.

OmnepupoBarh MOHITHEM OCTaTKa 110 MOYJIIO, IPUMEHSTH CBOMCTBA CPABHEHUH IO MOTYITIO.

AJiredpanyeckue BbIPaKeHUs

Bripaxkenus ¢ mepeMeHHBIMU.

Hcnonws3oBarh anreOpanveckyr0 TEPMUHOJIOTHIO U CUMBOJIMKY, IPUMEHSTH €€ B IIPOIIECCEe OCBOCHUS
yueOHOTo MaTepuana.

Haxonuth 3HaueHUs1 OYyKBEHHBIX BRIPAXKCHUH MPH 3aJaHHBIX 3HAUCHUSX TIEPEMEHHBIX.

Hcnonp30BaTh MOHSTHE TOXKIECTBA, BBIOTHATH TOXIECTBEHHBIE MPEOOPa30BaHUS BBIPAKCHHIM,
JTIOKa3bIBaTh TOXKICCTBA.

MHOro4yieHsl.

BrimonHsaTe mpeoOpazoBaHus 11E€JI0TO BEIPAKEHHS] B MHOTOYJIEH MMPUBEICHUEM MOJJOOHBIX ClIaraeMpIX,
PAacCKpBITHEM CKOOOK.

BoimonHATe efcTBUS (CI0XKEHUE, BBIUMTAHUE, YMHOXEHHE) C OJHOWIEHAMU U C MHOTOYJICHAMH,
MPUMEHATh (HOPMYIIBI COKPAIIEHHOTO YMHOXKEHUS (KBaapaT M KyO CyMMBbI, KBaapaT W KyO0 pa3HOCTH,
Pa3HOCTh KBaJApaTOB, CyMMa U Pa3HOCTb KyOOB), B TOM YHCJIE AJISl YIIPOILEHUS BBIUMCICHUN.

OcymiecTBIATh pa3oKeHNE MHOTOUIEHOB HA MHOXKUTENIN C IOMOIIbIO BEIHECEHHUS 32 CKOOKH 0011ero
MHO>KHTEJIS, TPYIIHPOBKH CllaraéMbIX, MPUMEHS (POPMYIIBI COKPAIIEHHOTO YMHOYKEHHUSL.

[IpumensaTs mpeoOpa3oBaHUsT MHOTOWIECHOB Ui PEIICHHUS Pa3IUYHbIX 337ad W3 MaTeMaTUKH,
CMEXHBIX IPEIMETOB, U3 peaTbHON MPAKTHKHU.

Hcnonb3oBaTh CBOMCTBA CTENEHEH C HAaTypaldbHBIMH IOKa3aTelsiMU s IpeoOpa3oBaHUS
BBIPAKCHUM.

YpaBHeHNns M1 HEPABEHCTBA

Pematp nuHeiiHbIe ypaBHEHUS C OJIHOM MEpPEeMEHHOM, MPUMEHssI MpaBHiia MMepexoaa OT UCXOTHOTO
ypaBHEHUS K PaBHOCHJIBHOMY eMy. [IpoBepsTh, SBIsETCS M YUCI0 KOPHEM YpPaBHEHHSL.

[TopOupath npuMepsI map Yuce, sIBIIOMIUXCS PEIICHUEM JTMHEHHOr0 ypaBHEHUS C IBYMsI
MIePEeMEHHBIMHU.

Ctpouth B KOOPAMHATHOM MIOCKOCTU TpadUK JUHEHHOTO ypaBHEHUS C ABYMS MEPEMEHHBIMH,
MOJIB3YACH TpaUKOM, TPUBOIUTH IPUMEPHI PEIICHUS] ypaBHEHUSI.

Pemath cucteMbl IByX TUHEHHBIX YPAaBHEHUH C IBYMS TIEpEMEHHBIMH, B TOM YHCIe rpaduuecKy.

CocTaBnaTh U pelaTh JJUHEHHOE YpaBHEHUE WJIU CUCTEMY JIMHEMHBIX YPaBHEHUU IO YCIOBUIO
3a/1a4u, UHTEPIPETUPOBATH B COOTBETCTBUM C KOHTEKCTOM 33aJa4l MMOJTYYEHHBIM pe3ysbTarT.

DyHKUUH

Koopaunats! u rpadukm.

N300paxkaTh Ha KOOPIAUHATHOU MIPSIMOM TOUYKH, COOTBETCTBYIOIIHE 33/IaHHBIM KOOPAWHATAM, JTy4H,
OTpE3KH, UHTEPBAJIBI, 3aIMMCHIBATh YUCIIOBBIE TIPOMEKYTKH Ha alreOpandeckoM s3bIKe.

OTMeuaTh B KOOPJAUHATHOM MJIOCKOCTH TOYKH MO 33JJaHHBIM KOOPIMHATAM.



OyHKIUU.

CtpouTth rpaguK TUHEHHBIX QYHKLINH.

OnwuceIBaTh C MOMOIIBIO (PYHKIIUI M3BECTHBIC 3aBUCHMOCTH MKy BEJIMUYMHAMH: CKOPOCTh, BpeMs,
paccrosiHue, 11eHa, KOJMYECTBO, CTOUMOCTb, TPOU3BOAUTEIILHOCTh, BpeMsl, 00bEM PabOTHI.

HaxonuTs 3HaueHue GyHKIUH 110 3HAYCHUIO €€ apTyMeHTa.

[Torumare rTpaduyeckwii Ccrnocod TNPEACTaBICHUS © aHanu3a WHPOpPMAIMH, W3BJICKATh U
MHTEPIPETHPOBATh HHPOPMAIUIO U3 IPa(QUKOB peabHBIX MPOILECCOB M 3aBHCUMOCTEH.

Hcnonp3oBath cBO¥CTBAa PYHKIMIA [T aHAIH3a TPAPHUKOB PEANTBbHBIX 3aBUCUMOCTEH (HylH (DYHKIHH,
MPOMEKYTKH 3HAKOTIOCTOSTHCTBA (DYHKIIMH, TPOMEKYTKHA BO3PACTaHUS M YObIBaHUS (DYHKIHUH, HAaUOOJbIIEE
Y HaMEHbIIIee 3HAUYCHUS (PYHKITIH).

Hcnonp3oBate rpaduku A UCCIEIOBAaHHS TPOLECCOB M 3aBUCHMOCTEW, MPHU PEIICHUH 3a7ad U3
JIPYruX ydeOHBIX MPEIMETOB U PEATHHOM )KH3HH.

K xoniy oOyuenust B 8 kjacce 00yJaronIuiics MOJYyIHT CIIETYIONINE TPEIMETHBIE PE3YIIbTaThI:

Ymncaa v BbIYUCICHUS

HppaumnonanbHsle yncia.

[ToHnMaTh 1 UCIONIL30BAThH MPECTABICHUS O PACIIUPEHUN YHCIIOBBIX MHOYKECTB.

CB0OOIHO OmepupoBaTh MOHATUSAMM: KBAJIPATHBIM KOpEHb, apu(pMETHUECKUN KBaJpaTHBIM KOpEHb,
HppalMOHAIbHOE YHCIIO, HAaXOJWTh, OIICHHBATh KBAJpAaTHbIE KOPHH, HCHOJb3yd MpU HEOOXOAMMOCTH
KaJIbKYJIATOP, BBIMOJIHATH MPEOOpa3OBaHUS BBIPAKEHUM, COJEp)KAIIMX KBaJpaTHbIE KOPHU, HUCHOJb3Ys
CBOMCTBA KOPHEN.

Hcnonb3oBaTh HauvaidbHbIE MPEACTABICHUS O MHOXECTBE JEMCTBUTENBHBIX YHCEN JJIsl CpaBHEHWUS,
OKPYIJICHHS ¥ BBIYMCIICHUM, H300pakaTh ICUCTBUTEIIBHBIC YHCIIa TOYKAMH Ha KOOPIUHATHOM MPSMOH.

Hcnonb30Bath 3amMcH O0JIBIINX U MAJIbIX YHCEN C IOMOIIBIO JECITHUHBIX Opo0eil 1 cTeneHel uncia
10, 3anuchIBaTh U OKPYTJISTH YHCIOBBIE 3HAYEHUS PEabHBIX BEJIMYMH C MCIOJIB30BAHUEM PAa3HBIX CHCTEM
U3MEpPEHUI.

JenmnumocTsb.

CB0OOTHO ONIEPUPOBATH MOHATHEM OCTATKa MO MOJIYJII0, IPUMEHSITH CBOWCTBA CPABHEHHI I10
MOJYJII0, HAXOJAUTh OCTAaTKA CYMMBI U IIPOU3BEIEHUS 110 JAHHOMY MOYJIIO.

Anredpanyeckue BbIpaKeHUs

JIpoOHO-paIioHaNbHbIE BEIPAXKECHHUSL.

Haxonutb nomyctumbie 3HaUCHUS IEPEMEHHBIX B IPOOHO-PAIIIOHATBHBIX BEIPAKEHUSX.

[IpyMeHSITh OCHOBHOE CBOMCTBO pallMOHAIBHOM APOOU.

BrinonHsaTe npuBeaeHue anredpandeckux Apooder K o0lieMy 3HaMEeHATeNo, CI0KEHNEe, YMHOKEHUE,
JICJICHHE aJireOpandecKux Apooei.

BrInomHATh TOXKIECTBEHHBIE TPe0Opa30BaHus pallMOHAIbHBIX BIPAKECHHI.

[IpumeHsaTh MpeoOpa3zoBaHKs BBIPAXKEHUM AT peUICHUS Pa3IMYHBIX 33/1a4 U3 MaTeMaTUKH, CMEKHBIX
MIPEAMETOB, U3 PEAIbHON MPAKTUKHU.

Crenenu.

[TpuMeHsATh NOHATHE CTENEHHU C LEJIBIM MTOKa3aTeIeM, BBIIOIHATh IPeoOpa30oBaHus BEIPAKEHUH,
COJZIEpIKalUX CTETNIEHHU C LIEJIBIM TIOKAa3aTEIIEM.

WppanmonaibHble BBIpAKEHUS.

HaxonuTh gomycTuMble 3HaU€HHsI IEPEMEHHBIX B BBIPAXKEHUAX, COJIEpKAIIUX apu(MeTHUECKUe
KBaJpaTHbIE KOPHHU.

BrInonHaTe npeobpa3zoBaHus UPPALTMOHAIBHBIX BEIPaKEHUH, UCTIOIb3Ys CBOMCTBA KOPHEH.

YpaBHeHNs U HEPABEHCTBA

Pemrate kBagpaTHbie ypaBHEHUS.



Pemate 1poOHO-panioHaIbHBIC YpaBHEHHUSL.

Pemrates sMHENHBIE ypaBHEHHMS C IlapaMeTpaMH, HECJIOKHBIE CUCTEMBl JIMHEMHBIX YpPaBHEHUH C
rapamMeTpamu.

IIpoBoauTe HCCIENOBaHWS YPAaBHEHUM M CUCTEM YPABHEHUN, B TOM 4YHUCIE C IIPUMEHEHHEM
rpadUUecKuX MpeACTaBIeHUN (YCTaHABIMBATh, UMEET JIM YpaBHEHHE WJIM CHUCTEMa ypPaBHEHUH pelIeHUs,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEE).

[lepexoauTe OT cIOBECHOH (QOPMYTUPOBKH 337a4d K €€ aireOpanveckoil MOJeNH C MOMOIIBIO
COCTaBJICHUSl YPAaBHEHUS WIIM CHCTEMBl YPABHEHUMN, WHTEPIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM
3a/1a4y ITOJY4ECHHBIM PE3YIIbTAT.

[IpuMeHATH CBOMCTBAa 4MCIOBBIX HEPABEHCTB Ui CPaBHEHMs, OLEHKM, peulaTh JIMHEWHbIE
HEpaBEHCTBA C OJIHOM MEPEMEHHONM M HX CUCTEMBI, JaBaTh IpadUUYECKyl0 HJUIIOCTPALMI0 MHOKECTBA
peLIeHn HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

D yHKUUHA

[lorumats M uCHONB30BaTh (YHKIMOHATIBHBIE MOHATHS U S3bIK (TEPMHHBI, CHUMBOJHYECKHE
0003Ha4YeHUs), ONPEAEATh 3HaUeHUEe (QYHKIMH 10 3HAUEHUIO apryMeHTa, OINpeAessaTh CBOMCTBA (yHKIUU
o e€ rpaduky.

Crpouts rpapuku QyHKIUN , OMUCHIBATH CBOMCTBA YUCIOBON (PYHKIMH 1O €€ rpaduKy.

K xoniry oOyuenwust B 9 Kj1acce 00yJarOnIuiics MOIYIHUT CIICTYIONINE TPEIMETHBIC PE3YyIIbTaThI:

Yucaa u BBIYUCTICHUS

CB00OOIHO OTEepUpOBaTh MOHATHSIMU: KOPEHb N-U CTETEHH, CTETICHh C PAIMOHAIBHBIM MMOKa3aTeIeM,
HaxOJIUTh KOPEHb N-il CTENEHHU, CTETCHb C PAIlMOHAIBHBIM TOKA3aTeNIeM, MCTIOIB3Ys MPU HEOOXO0IUMOCTH
KQJIBKYJISATOP, IPUMEHSATh CBOWCTBA KOPHSA N- CTENEHU, CTENIEHU C PAlMOHAIBHBIM [TOKA3aTEJIEM.

Hcnonp30BaTh NOHATHE MHOKECTBA JACHCTBUTENBHBIX YHCEN MPHU PEUNICHUWU 3a4ad, MPOBEACHUHU
pacCcyXJI€HU U 10Ka3aTeJIbCTB.

CpaBHMBaTh W YHNOPSAOYMBATH JIEUCTBUTENIBHBIE YHCIA, OKPYIJIATH JICUCTBUTENIbHBIE YHCIA,
BBIIIOJIHATH IPUKUIKY PE3YyJIbTaTa BBIYMCICHUH, OLIEHKY YUCIOBBIX BBIPAKEHUM.

Anredpanyeckue BbIpaKeHUs

CBOOOTHO OmEepUpOBaTh MOHATHEM KBAJIPAaTHOTO TpPEXUIeHa, HAXOAUTh KOPHH KBaJApPaTHOIO
TpEXUJICHA.

PacknanpiBaTe KBagpaTHBIN TPEXWICH HA TUHENHBIE MHOXKHUTEIIH.

YpaBHeHNsI U HEPABEHCTBA

Pemars nuHelHble UM KBaJIpaTHbIE ypaBHEHUS, YypaBHEHUS, CBOJSIIMECS K HHUM, JApOOHO-
paluroHalIbHbIE YPABHEHHUSI.

Pemrate HecnokHbIE KBa/IpaTHBIE YPaBHEHUS C IApaMETPOM.

Pemate nuHeliHbIE HEpaBEHCTBA, KBAJpaTHbIE HEPABEHCTBA, MWCIOJIb30BATh METOJ HMHTEPBAJIOB,
n300paxaTh peleHre HepaBeHCTB Ha YHCIOBOW MPSMOH, 3alMCHIBATh PELICHHE C TOMOIIBIO CHMBOJIOB.

Pemrate cuctemsbl ABYX JTMHEHHBIX YPABHEHUN C ABYMsI IEPEMEHHBIMU U CUCTEMBI JIBYX YPaBHEHHUI, B
KOTOPBIX OJIHO YPaBHEHUE HE SIBJISAETCS JIMHEWHBIM.

Pemrate HecnoxHbIE CUCTEMBI HETUHENHBIX YPABHEHU C TAPAMETPOM.

[IpuMeHsITh METOIBI PaBHOCHIIBHBIX MIPE0Opa3oBaHUil, 3aMEHBI TIEPEMEHHOM, rpagueckoro MeToma
IIPU pelIeHUH ypaBHEHUH 3-i u 4-if cTteneHei.

Pemate cucTeMbl JMHEWHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIONIME KBAJpPaTHOE
HEPaBEHCTBO, M300pa)KaTh pEIIeHHWE CHCTEMbl HEPABEHCTB HA YHCIIOBOW MPSMOM, 3alHMCHIBATH PEIIEHUE C
MIOMOIIIBIO CUMBOJIOB.

Pemrate ypaBHeHUs1, HEpaBEHCTBA U UX CUCTEMbI, B TOM UKCJIE C OTPAHUYEHUSIMHU, HAIIPUMED, B LEIBIX
YHUCIIaXx.



[IpoBoauTh HCCIENOBAHMSA YPAaBHEHUM M CHUCTEM YpPAaBHEHUM, B TOM 4YHCIE C IPUMEHEHUEM
rpadUUecKuX NpeAcTaBiIeHUN (YCTaHABIMBATh, UIMEET JIM YpaBHEHHE WM CHCTEMa YPAaBHEHHH pEUICHHUS,
€CJIM UMEET, TO CKOJIbKO, U IIPOYEE).

Pemate TekcToBBIE 3amaun anreOpanuecKkuM CIOCOOOM C TOMOIIBIO COCTAaBJICHUS YpPaBHEHHIA,
HEPABEHCTB, UX CUCTEM.

Hcnonb30BaTh ypaBHEHMsI, HEPABEHCTBA U MX CHUCTEMBI Ul COCTaBJIEHMSI MaTEMAaTHUYECKOW MOJenu
peaJIbHOM CUTyalluM WJIM NPUKIAAHOM 3aJaud, UHTEPIPETUPOBATH IOJIyYEHHBIE PE3YJbTaThl B 33JaHHOM
KOHTEKCTE.

YucioBble M0OCT€10BATEIBLHOCTH M IIPOTPecCHu

CB0OOHO oOmNEpUpPOBaTH MOHATUSMH: 3aBUCHUMOCTb, (QYHKIUSA, Tpapuk GyHKIUH, HOpsMas
MPONOPIHOHATILHOCTh, JHHEWHass (yHKIHs, oOpaTHas MPOMOPIHOHAIBHOCT, Mapaboiia, THIepooa,
KYCOYHO-3aJaHHas (QyHKIIUS.

UccnenoBats pyHKIMiO 10 €€ rpaduKy, ycTaHaBIUBaTh CBOMCTBA (PYHKIIMI: 00JIaCTh OTNpeesiCHuUs,
MHO>KE€CTBO 3HAUE€HUMH, HYIU (QYHKIHH, MPOMEXYTKH 3HAKOIOCTOSHCTBA, MPOMEXKYTKH BO3pAacTaHUS M
yObIBaHUS, YETHOCTh M HEYETHOCTD, HAaNOOJIbIIIEE U HAUMEHbIIEEe 3HAUE€HUs1, aCUMIITOTHI.

Pacnio3znaBath kBajpaTHuHyI0 QYHKIUIO 110 (popMylie, MPUBOAUTE IPUMEPHI KBAJPAaTUUHBIX (YHKIIHHA
U3 peabHOM XKU3HH, PU3UKU, TEOMETPUU.

Onpenendars MoJjiokeHre rpaduka KBaapaTHIHON QYHKIIMN B 3aBUCUMOCTH OT €€ KO3 PHUIIEHTOB.

Crpouts rpadux KBagpaTUYHOW (YHKIMHU, OMHMCHIBATH CBOMCTBA KBaJpaTUYHOW (YHKIMH MO €&
rpaduky.

Hcnons3oBath cBOMCTBA KBaAPATUIHOW (PYHKIIMH JIJIST PEIICHUS 3a/1a4.

Ha nmpumepe kBaapatuuHoi GyHKIMH CTpouTh rpaduk ¢ynkmuu y =af(kx + b) + ¢ ¢ momoribto
npeobOpasoBanuii rpaduka Gyukuun y=f(x).

WnmoctpupoBaTh ¢ MOMOIIBIO TIpauka pealbHYI0 3aBHCHMOCTb WM IIpoLecc MO0 HX
XapaKTEPUCTHKAM.

Apudmernyeckasi U reOMeTPUYECKAs IPOTrPecCH U

CB0060HO ONEPUPOBATH MOHATHIMU: MOCIENOBATENLHOCTD, apu(MeTHYECKas U reoMeTpudecKas
IIPOrPECCHUHN.

3agaBaTh MOCIEA0BATEILHOCTH PAa3HBIMU CIIOCOOAMU: ONMCATENIBbHBIM, TAOJINYHBIM, C IOMOIIBIO
(bopMyInbl N-TO 4iIeHa, PEKYPPEHTHBIM.

BbINONHATE  BBIYMCIEHUS C  MCHOJB30BaHMEM (OpMya N-ro  wieHa apupMETHYECKOH U
TFE€OMETPUYECKON MPOTrPECCUM, CyMMBI IIEPBBIX N YICHOB.

N306pakaTh wieHbl I0CIE10BaTEILHOCTH TOYKaMH Ha KOOPJMHATHOM IJIOCKOCTH.

Pemats 3a7aun, CBA3aHHbBIE C YUCIOBBIMU MOCIEI0BATENBHOCTSIMH, B TOM YUCIIE 3a/1a4H U3 PEAIbHOU
KHU3HU (C UCTOJIb30BAHUEM KAJIBKYIATOPA, HU(POBHIX TEXHOIOTUM).

Pacnio3HaBaTh W NPUBOJUTH MpPUMEPbl KOHEUHBIX M OECKOHEYHBIX MOCIEJOBATEIbHOCTEMH,
OrpaHUYEHHBIX IIOCIIEJ0BATEIILHOCTEH, MOHOTOHHO BO3pacTarouX (yObIBAIOIIMX) [TOCIEA0BATEIbHOCTEH.

Hmetsb npencTaBieHue 0 CXOAUMOCTH MOCIIE0BATEIbHOCTH, YMETh HaX0AUTh CYMMY O€CKOHEUHO
yOBIBarOLIEeH reoOMeTpUYECKON POrPECCHH.

IIpuMeHATh METOI MATEMAaTUYECKON MHIYKIIUH TIPY PELICHUH 3a1a4.

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne KosauyecTBO 4acoB
HanmeHoBanue

n/ Bceer JyieKTpOHHBbIE (HU(PPOBBIE)
pasjienoB u  TeM KonTpoabn IpakTnyeck

n 0 o0pa3oBaTe/IbHbIC PeCypChl
NPOrpamMMblI ble padoThI He padoTsbI




UNCIIA n
BBIYMCIIEHUA.

bubmnoreka @OI'UC «Mos
mkoja» — lesson.academy-

ParmonanbHbIe 1 content.myschool.edu.ru/02.2/0
upcia (IOBTOPEHHE) 7
OVYHKIMUA. Anrebpa, 7 xmacc. OI'AOY
Koopnnnatsl u 17 IO «AxagemMus
rpaduxu. OyHKIIUN Munnpocsemenns Poccum»
ONEeKTPOHHBIN
AJICEEPAMUECK 00pa3zoBaTeNbHBIN pecypc
VE BBEIPAYKEHIS. «JlomarHue 3a1aHu.
7 OcHOBHOE oOree
Beipaxenus c
HepeMeHHEIMH obOpasoBanue. Aurebpay, 7-9
kimaccel. AO  «M3marenbcTBO
"IIpocBemienue"»
YPABHEHUS WU
CHUCTEMBI Anrebpa, 7 xmacc. OI'AOY
YPABHEHUI. 10 JI10 «Akazemus
Jlunennoie Munnpocsenienus: Poccumy»
ypaBHEHUS
UUCIIA n
BBIYMCJIEHN .
CreneHb c| 6
HaTypajabHbIM
MoKasaTeyeM
AJITEBPAMYECK Anrebpa, 7 wmacc. PI'AOY
UE BBIPAKEHU . 23 JATIIO «AKageMus
MHoro4neHbl Munnpocsenienus Poccuny»
DJIEKTPOHHBIN
AJITEBPANMYECK 00pa3oBaTeIbHBIA PECYPC
NE BBIPAXKEHI L. «Jlomamnraue 3aJaHusl.
Dopmyiibl 14 OcHOBHOE oOmree
COKpAILEHHOTO oOpazoBanue. Anrebpa», 7-9
YMHOKEHUS kimaccel. AO «M3marenbcTBO
"[IpocBenienue»
qUCIIA U bubmnoreka ®OIUC «Mos
mKkojga» — lesson.academy-
BBIUYNCJIEHUMAL. 10
content.myschool.edu.ru/02.2/
JlenuMocCTh
07
ONEKTPOHHBIN
00pa3oBaTeNbHbII pecype
OYHKIIN, «JlomanHue 3a/IaHHs.
16 OcHOBHOE oOrmree

JIuneitHas pyHKUIMSA

oOpaszoBanue. Anrebpa», 7-9
kiaaccel. AO «M3paTreabcTBO
"ITpocBeuienue"»




YPABHEHIA 1 bubmuoreka ®OI'UC «Mos
10 S’II/’IE;EI]\E/I;/HZ 14 1 mkoyma» — lesson.academy-
' content.myschool.edu.ru/02.2/
CucrteMbl TMHEHHBIX 07
ypaBHEHU M
[ToBTOpEHME,
11 000011IeHNE, g 1
CUCTEMaTH3AIUS
3HAHUM
OBUIEE KOJIMYECTBO
YACOB nmo| 136 8 0
[MTPOI'PAMME
8 KUIACC
Ne | Haumeropariue Komrecrso uacos DJIeKTpOHHbIe (LM(pPOBbIE)
n/ pa3aesioB U TeM | Bceer | KoHTpoubH IIpakTHYeck 0B pA30BATEIBHBIE PECYPChI
n NporpamMmabl 0 bie padoThI ue padoTbl
VPABHEHUS U bubnmmoreka :DFI/IC <;MO§I
aIkoJga» — esson.academy-
1 ES;EEEI:;TBA' 20 . ;ontent.myschool.edu.ru/02.2/0
UNCJIIA 14 Anrebpa, 8 xiacc. ®I'AOY
2 BBIUMCJIEHM L. 17 1 JATIIO «AxageMus
KBanpaTHblii KOpeHb Munnpocsenienns Poccuny»
DJIEeKTPOHHBIN
VPABHEHUS W 0;pa30BaTeJ'IBHBII71 pecypc
«/lomamnue 3a/1aHuUsL.
3 Efaf;iaBTiI;STBA. 17 1 OCHOBHOE o0riee
oOpazoBanue. Anrebpa», 7-9
YPaBHeHIA kimaccel. AO  «M3nmarenbcTBO
"[IpocBenienue»
gggi?gi}?{giﬁ; bubmuoreka OI'MC «MOA
4 Tpo6o- 17 1 mkona» — lesson.academy-
content.myschool.edu.ru/02.2/
pauroHaIbHbIE 08
BbIpAXKEHUS
;E?igggngAH bubmuoreka O®I'UC «MOA
5 JpoGio- 19 1 mkoma» — lesson.academy-
content.myschool.edu.ru/02.2/
palroHaIbHbIE 08
ypaBHEHUS
Anrebpa, 8 kmacc. PT'AOY
6 OVYHKINN 15 1 AI1O «Axagemus
Munnpocseuienus Poccum»
7 AJITEBPAMYECK 14 Anrebpa, 8 kitacc. ®T'AOY




HUE BBIPAXKEHNSIL. JIIO «AKkagemMus
Cremnenu Mumnrnpocenienusi Poccumn
UNCJIA nu
8 BbIUYNCJIEHUAL. 7 1
JenumocTb
[ToBTOpEHME,
9 0000111eHNE, 10 1
CUCTEMaTH3aIUs
3HAHUM
OBUIEE KOJIMYECTBO
YACOB nmo| 136 8
I[TPOTPAMME
9 KJIACC
No | Hanmenopamnme KoanuecTBo yacon DJIeKTPOHHBbIE
(un¢posbie)
n/ | paszeios u TeM | Bceer | Kourpoabn | IIpakruueck
n NnporpamMmbl 0 bie padoThI ue padoTbl oBpazoBaTeLHbIe
pecypchl
bubmuoreka DPI'NC «Mos
1 OYHKIN o5 1 mkoja» — lesson.academy-
content.myschool.edu.ru/02.
2/09
YPABHEHUA nu Anreb6pa, 9 kmacc. PI'AOY
2 HEPABEHCTBA. 15 1 AI1O «AKkanemMus
KBagpartHbie HepaBeHCTBA Munnpocsenienust Poccun»
DJIEKTPOHHBIN
o0pa3oBaTeNbHbBI  pecypc
YPABHEHMUS nu «Jlomamnraue 3a7aHusl.
3 HEPABEHCTBA. o5 1 OcHoBHOE oOree
VYpaBHEHHUsI, HEpAaBEHCTBA oOpaszoBanue. Anredpay, 7—
U UX CUCTEMBI 9 KJIACCHI. AO
«M3narenbCcTBO
"[IpocBenienue»
UNCJIOBBIE Anrebpa, 9 kiacc. ®I'AOY
4 ITOCJIEJOBATEJIBHO 25 1 JAI1O «AKageMus
CTHU U ITPOI'PECCUA Musnnpocsewmenus Poccumny»
gﬁ;ﬁﬁﬁ;ﬁ?gﬁie}m Anrebpa, 9 knacc. PTAOY
5 12 1 JAI1O «AxaneMus
c paIoHaIbHBIM
Munnpocseuienus Poccun»
MoKa3aTeaemM
5 IloBTOpEHME, 34 1 bubnunoreka PTUC «Mos
0000111eHHE, mikosia» —  lesson.academy-




CHUCTEMAaTH3aI[is 3HAHHUMA content.myschool.edu.ru/02.
2/09

OBILEE KOJIMYECTBO

YACOB IIO [TPOTPAMME 136 6 0

Pabouast nporpamma no yuedoHomy kypcy I'eomerpus yriy6aénnblii ypoBens (7-9 kiacc)
IosicHuTeIbHASA 3aMIUCKA

Pabouass mporpamma y4deOHOTO Kypca «l'eomerpus» Ha ypoOBEHb OCHOBHOTO OOIIero 0oOpa3oBaHUS s
oOywaromuxcs 7-9-x xmaccoB MAOY «Cpennsis mkona Ne8» paszpaboraHa B COOTBETCTBHH C
TpeOOBAHUSIMU:

o ®epepanpHoro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deneparmmy;

e mpukaza MunnpocBemenus oT 31.05.2021 Ne 287 «O6 yrBepxkacHun (eaepaabHOTO
roCyJapCTBEHHOTO 00pa30BaTeIbHOTO CTaHAapTa OCHOBHOTO 00IIIET0 00pa30BaHUs»;

e mpukaza MunmnpocBemerus ot 18.05.2023 Ne 370 «O06 yrBepkaeHUU —QeneparTbHON
00pa3zoBaTeIbHON MPOTPaMMBbI OCHOBHOTO OOIIIEro 00pa3oBaHUs Y,

e mnpukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O0 yrBepxnaenun Ilopsnka opranuzanmu u
OCYIIIECTBJICHUSI 00pa30BaTEIbHON JEATENHHOCTH 1O OCHOBHBIM  0O0I€00pa30BaTEIHbHBIM
mporpaMmaM — 00pa3oBaTeIbHBIM IPOrpaMMaM HadaJbHOTO OOIIEro, OCHOBHOTO OOMIET0 H
cpenHero o0Iero 00pa3oBaHuUs»;

e CII 2.4.3648-20 «CaHuTapHO-3MH1IEMUOJIOTHYECKHE TPeOOBAaHUS K OPraHU3alUSIM BOCIIUTAHUS U
oOy4eHHs, OTIbIXa W O3J0POBJCHUS JACTEH W MOJOICKH», YTBEPKIECHHBIX IMOCTaHOBICHHEM
rJIaBHOTO caHuTapHOTO Bpaya ot 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urnenndeckue HOpMATHBBI M TPeOOBaHMS K 0OecIeueHNI0 OE30TTaCHOCTH
u (umm) Oe3BpPemHOCTH JUIsl  4YeloBeKa (aKTOpPOB Cpelbl OOMTaHUS», YTBEPIKICHHBIX
MMOCTaHOBJICHUEM TJIaBHOTO caHuTapHoro Bpada oT 28.01.2021 Ne 2;

e KOHICMIMHU Pa3BUTHUSI MaTeMaTUYECKOro OOpa30BaHUS, YTBEPKACHHOW  paclopsHKeHHEM
[TpaButenscTBa 0T 24.12.2013 Ne 2506-p;

e y4eOHOTO IJIJaHA OCHOBHOTO OO0IIero oopazoBaHus, yrBepxaecHHOTO mpukazoM MAOY «Cpennsis
mkosa Ne8» ot 31.08.2023 Ne 611 «OO0 yTBepkIeHHH OCHOBHOM 0Opa30BaTEIbHOM MPOTrpaMMBI
OCHOBHOTO 00111er0 00pa3oBaHus»;

e (enepanbHOll pabouyeil mporpammbl yueOHOro Kypca «l'eomeTpus», KOTOpbIH BXOJUT B COCTaB
yueOHOro npeamera «MaremMaTuka.

PaGouass mporpamMMa OpHEHTHpPOBaHA Ha LEJEeBbIe MPUOPUTETHI, CHOPMYIUpPOBaHHBIE B (enepaibHOU
pabodeii mporpamMme BOCIHUTAHUA U B paboueii mporpamme Bociutanusi MAOY «Cpennsst mkosa No8y»

llenpo W3y4YeHHUS TEOMETPUHU SBIISAETCS HCIOJIb30BaHHE €€ KaK WHCTPYMEHTAa MpU PEHICHUU Kak
MaTeMaTHYECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOLIUXCS B pealibHOM sku3HU. OOyuaronuiics J0mKeH
HAYYUTHCS OMNpPEAETATh TeOMETPUYECKYI0 (DUTypy, OMHCHIBATH CIOBAaMHU YEPTEK HIM PHUCYHOK, HAWTH
IUIONIab 3€MENbHOTO YYacTKa, PAacCYUTHIBATh HEOOXOIUMYIO JUIMHY OITOBOJIOKOHHOTO KaOens WM
Tpebyembie pa3Mepbl rapaxka s aBTOMOOWIIS. DTOMY COOTBETCTBYET BTOpAs, BBIYMUCIUTEIbHAS JHHHS B
u3ydeHuu reoMerpuu. [Ipm pemieHnu 3agad MPaKTHUYECKOTO XapakTepa OOYyJaroIIuiics YYUTCS CTPOUTH
MaTeMaTH4eCKUe MOJEIH pPEATbHbIX JKM3HEHHBIX CHUTYyallud, MPOBOJUTH BBIYUCIECHUS M OIICHUBATH
a/IeKBaTHOCTD IMOJIYUEHHOTO pe3yabTaTa.

OcoOeHHOCTh y4eOHOro Kypca YriayOJNE€HHOrO U3y4eHHs TE€OMETPUM COCTOMT B TOM, YTO
oOyyaronuecss He MPOCTO 3HAKOMSTCS C OINpeNeNEHHBIMU TMOHATUSMH, a YBEPEHHO OBJIAJIEBAIOT HMHU.
CymiecTByIoImMe TeMbl IporpaMMbl 0a30BOr0 Kypca reOMEeTpUH M3ydaroTcsi Ha Oosiee TiyOOKOM ypOBHE, a
oOyyaronuecs: IpruoOpeTalT YMEHHUs, IIOMOTAIOIME UM YBEPEHHO MPHUMEHSATh CBOU 3HAHUS HE TOJBKO B




MaTeMaTUKe, HO U B CMEXHBIX MPeIMeTax, Mpexae Bcero (husnke u nHPOpPMATUKE, a TAKKE MOJIb30BAThCSA
IIOJIyYEHHBIMH 3HAHUSMU IPU PELICHUH TPAKTUUECKUX 3a]1a4.
CornacHo yueObHOMY TUIaHy B 7—9 Kilaccax u3ydaercst yriayonéHHbIN yaeOHbIN Kype «I eoMeTpus»,

KOTOPBII BKJIIOUAET CIIEAYIOIINE OCHOBHBIE pa3/eisl coaepxkanus: «Hauana reomerpun», « TpeyrosbHUKNY,
«OKpyX)HOCTBY, «HeTbIpéxyronpaukm», «Ilogoduey, «dneMeHTsl TpuroHomeTpumny, «llmomanuy, a Takke
«Metoj koopauHaty», «Bektopb», «IpeoOpa3oBaHus MI0CKOCTI.

Ha u3yuenue yueOHOro Kypca «['eomerpusi» orBoaurcst 306 vacos: B 7 kiacce — 102 vaca (3 vaca B
Heneno), B 8 kimacce — 102 yaca (3 gaca B Hezeno), B 9 kiacce — 102 yaca (3 waca B Hesieno).

Jlist peanu3anuu pabovert mporpamMmbl UCIIOJIB3YETCsl yIEOHO-METOINYECKUNA KOMITJICKT:
1. T'eomerpus. 7 kiace : yued. s obmeodpasosat. yupexaeuuii / B.®. byrysos, C.b. Kagomiies, B.B.
ITpocosos; o pex. B.A. CamoBaudero. — M.: [Ipoceemienue, 2021.
2. byryzos B.®. I'eometpust. Iunakruueckue Mmatepuainsl. 7 kinacc / B.®. Byrysos, C.b. Kagomues, B.B.
[Tpoconos. — M.: IIpoceemenue, 2021.
3. T'eomerpust. [Toypounsie pa3paboTKu. 7 Kiace.: mocooue [yt yuuTesei oomeoopa3oBar. YupekaeHuii /
B.®. byrysos, C.b. Kagomres, B.B. TIpocomnos. — M.: [Ipoceemienue, 2021.
4. Teomertpus. 8 kiacc : yue6. s obieodpaszosar. yupexaeuuii / B.®. byry3os, C.b. Kagomues, B.B.
ITpocosios; oa pex. B.A. CamoBandero. — M.: [Ipoceemienue, 2021.
5. byryzos B.®. I'eometpust. [Iunakruueckue Mmatepuainsl. 8 kinacc / B.®. Byrysos, C.b. Kagomiies, B.B.
ITpoconos. — M.: TIpoceemenue, 2021.
6. T'eomerpust. [Toypounsie paspaboTku. 8 Kiace.: mocodue Ay yuurteseii o0meoopa3oBar. YupexaeHuii /
B.®. byrysos, C.b. Kagomres, B.B. TIpocomnos. — M.: [Ipoceemnienue, 2021.
7. T'eomerpus. 9 knacc : yue0. ayis obmieoOpazosar. yupexaennii / B.®. byrysos, C.b. Kagomies, B.B.
[Tpoconos; noa pen. B.A. CagoBauuero. — M.: [Ipocsemenue, 2021.
8. byryszos B.®. I'eomerpus. Jlunakrndyeckue matepuaisl. 9 kiacc / B.®. byrysos, C.b. Kagomiies, B.B.
[Tpocomos. — M.: [Ipoceemenne, 2021.
9. T'eomerpus. [Toypounsle pazpaboTku.9 kiacc.: mocodue st yautesei o0meo0pa3oBar. YupexkaeHui /
B.®. byryzos, C.b. Kagomiies, B.B. IIpocosnos. — M.: IIpocsemenne, 2021.
DneKTpoHHBIE 00pa30BaTeIbHbIE PECYPChl, NOMYIICHHbIE K HCIOIb30BAHUIO MPHU pealu3aliid UMEIOIINX
rOCy/IapCTBEHHYIO aKKPEAUTALMI0 00pa30BaTeNbHBIX MPOrpaMM HayaJIbHOTO OOIIEro, OCHOBHOTO OOILEro,
cpenHero obmiero oopazoBanus npukazoM MunmnpocsernieHus ot 02.08.2022 Ne 653:

e T'eomerpus, 7 kacc, PI'AOY 1O «Akanemus Munnpocsemienus Poccuny;,
e [T'eomerpus, 8 kimacc, PI'AOY JI1O «Akanemust Munnpocsemenus Poccuny;,

o T'eomerpus, 9 knacc, PI'AOY JI1O «Axanemus Munnpocsemienus Poccuny;,
DneKTpOHHBIN 00pazoBarenbHbIl pecype «Jlomamuue 3amanus. OcHoBHOe oOriee oOpa3zoBaHUE.
I'eomerpusi», 7-9 xknacc, AO U3narenbcTBo

COJEPXAHUE OBYYEHUS

7 KJIACC

Hauyana reomerpuu

Hcropust BOBHUKHOBEHHS U pa3BUTHUs reomerpur. HavanbHele MOHATUA reoMeTpuu. Todka, mpsamas,
0Tpe30K, Jyd. [oHsaTue o0 akcrome, Teopeme, J0Ka3aTeNbCTBE, ONPEACTICHUH.

B3auMHoe pacrionoxeHue To4eKk Ha npsAMoi. M3mepeHue MIMHBI OTPE3Ka, pacCTOSTHUE MEXKIY
TOYKaMHU.

ITonynnockocTs 1 yron. Buasl yrios. M3MepeHne BeMuuH yrioB. BepTUKanbHbIE U CMEXKHBIE YIIIBIL.
[TapamienbHble U NEPIEHAUKYISIPHBIE NIpsAMbIE. PacCTossHME OT TOUKM 10 IIpsiMO. buccekTpuca yria.



Jlomanas. Buasl nomanbix. JlimmHa siomaHod. MHoroyrosibHMKW. Ilepumerp MHOrOYroJIbHHKA.
[ToHsATHE O BBIMYKIIBIX U HEBBIITYKIIBIX MHOTOYTOJIbHUKAX.

[lepBUYHBIE IPEICTABIICHUS O PABEHCTBE (PUTYP, UX PACTIOTIOKEHUU, CHMMETPHUH.

IIpocrenmme nocrpoenus. MTHCTpyMEHTBI [JIs U3MEPEHUM U IIOCTPOCHUH.

TpeyroabHuku

Bunpl TpeyronbHUKOB: OCTPOYrOJibHBIC, NPSAMOYTOJIbHBIC, TYMOYIOJbHBIE, pPaBHOOEIPEHHBIE,
paBHOCTOpPOHHUE. MenuaHa, OMcCeKTprca U BbICOTA TPEYroJIbHUKA.

PaBenctBo  TpeyrosnbHukoB. IlepBblli W BTOPOM MNPHU3HAKM PABEHCTBA  TPEYrOJIbHUKOB.
PaBHOOeipeHHbIE TPEYrONbHUKH M WX CBOMCTBA. [Ipu3HAaK paBHOOEAPEHHOTO TpEYroJbHHUKA. TpeTuii
IIPU3HAK PABEHCTBA TPEYrOJIbHUKOB.

CooTHOIIEHHS MEXIy CTOPOHAMM M yrjiaMH TpeyrojbHuUka. HepaBeHCTBO TpeyrojbHUKA.
HepageHcTBO 0 1nmmHe TOMaHOM.

Cummerpuunble ¢urypsl. OCHOBHBIE CBOWCTBa OcCeBOW cumMmerpuu. I[Ipumepbl cumMMmeTrpuu B
OKPYXKAIOIEM MHUDE.

IMapanuieabHbie npsiMbie. CyMMa yrjioB MHOTOYT0JIbHUKA

[TapanienbHOCTH MPSIMBIX, UCTOPUYECKUE CBEeHUs O nocTynare EBkinuaa u o ponu JlobaueBckoro B
OTKPBITUA HEEBKIMIAOBOM reoMerpur. CBOMCTBA W MNPU3HAKK MapaJIEIbHBIX NpaAMbIX. CymMma yrioB
TpeyroibHuKa. BHemHue yriael TpeyronpHuka. CyMMa BHYTPEHHUX YIVIOB MHOIOYTOJIBHHKAa M CymMMa
BHEIIIHKUX YIJIOB BBIITYKJIOTO MHOTOYI'OJIBHUKA.

IIpsimoyroJibHbIE TPEYrOJIbHUKHU

[Ipu3Hakyn paBeHCTBa NPSIMOYTOJBHBIX TPEYroJbHUKOB. [lepneHaukynsap m HakioHHas. CBONCTBO
MEJIMaHbl NPSMOYTOJIbHOTO TPEYrOJbHUKA, ITPOBEAEHHON K THUIOTEHY3€. [IpsMOYroJbHBIN TPEyroiabHUK C
yriom B 30°.

OxkpyxHOCTH

IToHATHS OKPYKHOCTH M KPYrd. DJIIEMEHTBI OKPYKHOCTH M Kpyra: LIEHTpP, Paguyc, AMaMeTp, Xopa, UxX
cBOiCTBa. B3ammHoOe pacrosiokeHue OKpPYKHOCTHM U mpsiMoil. KacatenbHas W cekymias K OKPYXHOCTH.
OKpyXHOCTb, BIIUCaHHaA B yroJi. [Ipocreiime nocTpoeHus ¢ MOMOIIBIO IUPKYJIS U TUHEUKH.

I'eomeTpuyeckue MecTa TOYEK

[lonsiTE O TEOMETPUYECKOM MecTe To4eK. lIpuMepsl reoMeTpUYecKuXx MECT TOYEK Ha IUIOCKOCTH.
buccekrpuca yria M CepelIMHHBIM NEPHEHIAMKYISIP K OTPE3Ky KaK TE€OMETPUYECKHE MecTa TOYEK.
OnucanHas OKpPYKHOCTb TPEYTrOJbHHUKA, €€ LEHTp. MeTos reoMeTpu4ecKuX MECT TOYEK IIPpU PELICHUU
Ir€OMETPUYECKUX 3a/1a4.

ITocTpoenusi ¢ IOMOMIBIO HUPKYJIS M JTHHEHKH

Hctopuueckue cBeneHus. OOOCHOBaHMS MPOCTEHIINX MMOCTPOEHHM, 3Talbl 33Jauyd Ha MOCTPOCHHUS,
peLlIeHKE 3a/1a4 Ha IOCTPOECHUE LIUPKYJIEM U JIMHEHKOM.

8 KJIACC

YeTpIpEXyrojabHUKH

[Tapannenorpamm, ero npu3Haku U cBoicTBa. IIpsAMOyroiabHHMK, poM0O, KBajapar, UX HPU3HAKU U
coiictBa. Tpamenusi. PaBHoOenpeHHast Tpaneuus, €€ cBOWCTBa M NpHu3HaKku. [IpsMoyronbHas Tpamenus.
CpenHssg TuHUSA Tpaneuuu.

CpenHsa nuHUSA TpeyrojJpHUKa. MeTos yIBOEHUs MeAMaHbl TpeyrojapHuKa. Teopema o nepeceueHun
M€JIMaH TPEyroJIbHUKA.

Teopema @aneca, TeopemMa O NPONOPLMOHAIBHBIX OTpe3kax. Teopema BapunboHa Uit
IIPOU3BOJILHOTO YETHIPEXYTOJIbHUKA.

LleHTpasibHO-CUMMETPUYHBIE (PUTYPBHI.



ITomoGue

[Toro6ue TpeyroabHUKOB, KO3 dumenT nogoous. [Ipuznaku noxodus tpeyronbHukoB. [IpuMenenne
10100Us IPU PEUICHUU TEOMETPUIECKUX U TPAKTUUECKUX 3a/au.

ILromans

[Monsite o muromamu. CpoiicTBa miomaael reomerpudeckux ¢uryp. Ilpocreiimme dopmymnasl ams
IUIOIIAIM TPEYroJbHHKA, Mapajuiesorpamma, pomba u tpaneuuu. [Inomaau nogo6ueix guryp. OTHOImIEHNE
IJIOIIAIEH TPEYrOJIbHUKOB.

Teopema Iludaropa

Teopema [ucdaropa. [Ipumenenue Teopems [Tudaropa npu pemieHnn NpaKTAYECKUX 3a/1a4.

DJIeMeHThI TPUTOHOMETPHH

CuHyc, KOCHUHYC, TaHI€HC U KOTAHIEHC OCTPOro yrja HpsSMOYTOJIBHOTO TpPEyroJbHUKA.
Tpuronomerpuueckue ¢pyHkuu yrios B 30°, 45° u 60°. IIponopuroHaibHble OTPE3KU B IPSIMOYTOJIBHOM
TPEYrOoJIbHUKE.

Yr1ibl 4 4eThIPEXYT0JIbHUKH, CBSI3AHHbIE C OKPY’KHOCTBIO

Bnucannble U EHTpaibHBIE YIJIbI, YTOJ MEXIY KAcaTeIbHOW M XOPAOW. YTIIBI MEXAY XOpIaMH H
CeKyluMHU. BrucaHHbIE U ONMCAHHBIE OKPY)KHOCTH TpPEYrojJbHMKa U YeTbIpEXyrojbHUKHU. CBoOHcTBa M
MIPU3HAKK BIIMCAHHOTO YETHIPEXYroJbHUKA. B3anmmHOe pacmnosiokeHue IByX OKpyxHocTed. Kacanue
okpyxHOCTel. OO0IHe KacaTeIbHBIE K IBYM OKPYXHOCTSIM.

9 KUIIACC

Pemienue TpeyrojibHUKOB

Cunyc, kocuHyc, TanreHc yrioB oT 0° mo 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKICCTBO.
®opmynbl NpuBeaeHUs. PelieHne TpeyroabHUKOB. TeopemMa KOCHMHYCOB W TeopeMa CUHYCOB. Pemienue
MPAKTUYECKUX 3aJad C HCIOJb30BAaHMEM TEOPEMbl KOCHHYCOB U TeOpeMbl CHUHYCOB. Pemienue 3amay
reOMETPUUYECKOM ONITUKH.

Tpuronomerpuueckue GopMyisl Ui IIIOMATN TPEYroIbHHKA, apaiiesorpaMma, poM0a, Tparnenuu.
®opmyna ['epona. @opmyrna MIoaan BEITYKIOTO YETHIPEXYTOIbHUKA.

ITono0ue TPpeyroJibHUKOB

XopIpl U MOAOOHBIE TPEYroJIbHUKH B OKPY)KHOCTH. Teopema O MpOU3BEACHUM OTPE3KOB XOPI,
TEOpPEMbl O TPOU3BEICHUHM OTPE3KOB CEKYIIMX, TeopeMa O KBajapaTe KacareibHOW. llpumenenme npu
peuieHun reomerpuyeckux 3anad. Teopembl UeBsl 1 Menenas. [lonstue o roMoTeTHH.

Metoa KoopauHAT

YpaBHeHHE TPSIMOI Ha MIIOCKOCTU. YTIIOBOUM K03(pPUIIMEHT 1 CBOOOAHBIN WiIeH, UX T€OMETPUUECKUN
cmbich. [lapannenbHOCTh U MEPIEHAUKYIIPHOCTD NMPSAMBIX (Yepe3 YIIoBoi KO GUIIUEHT).

VYpaBHeHHe OKpyxHOCTH. HaxoxaeHue mepeceuyeHUil OKPYKHOCTEH M MPSMBIX B KOOpPJIMHATaX.
dopmyna paccTosiHUsA OT TOYKH 10 mpsimoid. [lnmomanp mapaisenorpamMmma B KOOpAMHATaxX, MOHATHE 00
OpUEHTHpOBaHHOW muomaau. IllpumeHeHne MeToga KOOPAMHAT B MPAKTUKO-OPUEHTHPOBAHHBIX
r€OMETPUUECKHX 3a]ja4ax.

BexTopbl

Bektopsl Ha miockoctu. ClOXXKE€HHE W BBIUMTAHUE BEKTOPOB — TpaBUia TPEYrOJIbHUKA H
napajiegorpaMmMa. YMHOXKEHUE Bekropa Ha uucio. Koopaunatel Bektopa. CliokeHHE W BBIYMTaHUE
BEKTOPOB, YMHOKEHHE BEKTOpa Ha YKCIIO B KoopauHaTax. [I[pumeHeHne BeKTOpoB B GU3HKe, IEHTP Macc.

[Tonsitue o Gasuce (Ha miIockocTH). Pa3nokeHus BekTopoB mo 0Gasucy. CkanspHOe MPOU3BEACHUE
BEKTOPOB, T'E€OMETPUYECKHI CMBICII U BBIpOKEHHE B JCKAPTOBBIX KOoOpAauHaTax. JucTpuOyTHBHOCTH
CKaJIsIpHOTO Tpou3BeneHus. CkalasipHOE MPOU3BEEHUE U MpoenupoBaHue. l[IprumeHeHne ckaisipHOro



IIPOU3BENICHUs] BEKTOPOB Ul HAXOXACHUA UIMH U YIJIOB. PerieHue reomMerpudeckux 3ajad ¢ MOMOIIBIO
CKaJISIPHOTO IIPOU3BEICHUS.

JJIMHA OKPY/KHOCTH M ILIOINAAL Kpyra

[IpaBunpHblE MHOTOYroJibHUKW. JUIMHA OKpYKHOCTH. ['pamycHas W paauaHHas Mepa yria,
BBIUMCIIEHUE JUIMH JAyr OKpyxHOcTei. [lnomanp kpyra, cekropa, cermMeHta. McTtopuueckue CBeICHUs 00
U3MEPEHUH JJIMHBI OKPYKHOCTH U IUIOLIAIN Kpyra.

JABHKEeHHUS IVI0CKOCTH

HenTtpanpHas cummerpust. LlenTpanbHo-cummeTpuunble ¢urypbl. IloBopor. OceBast cummerpusl.
@urypsl, CAMMETPUYHBIE OTHOCHTEIILHO HEKOTOpOU ocH. [lapauienbHbIN epeHoc.

[lonste nBwxkeHus u ero cpoiictBa. PaBenctBo Quryp. IIposBieHuss cummeTpun B TNpPUPOIE,
KUBOIMCH, CKYJIbNTYype, apxurekrype. Komnosumnuu nsuxenuil (mpocreiimve npumepst). [Ipumenenue B
r€OMETPUUYECKHX 3aa4ax.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TIPOTPAMMBI YYEBHOI'O KYPCA
«TEOMETPUSI» HA YIJIYBJIEHHOM YPOBHE OCHOBHOT O OBIIIEI'O OBPA3OBAHMUS

JIMYHOCTHBIE PE3YJIBTATHBI

JINYHOCTHBIE Pe3yJibTAThl OCBOCHHUS ITPOTPAMMBI IO MATEMATHKE XapaKTEPU3YIOTCS B YaCTH:

1) naTpHOTHYECKOT0 BOCIIUTAHMA:

MPOSIBJICHUEM HHTEpeca K TPONUIOMY W HACTOSIIEMY POCCHMCKON MaTeMaTWKH, IEHHOCTHBIM
OTHOIIIEHWEM K JOCTH)KEHHUSIM POCCHUUCKMX MAaTEMAaTHKOB W POCCHUMCKOW MaTEMATHYECKOW IIKOJbI, K
WCIOJIb30BAHUIO ITUX JOCTH)KCHHI B JIPYTUX HAYKaX U MPUKIIAIHBIX Chepax;

2) rpaIaHCKOT0 M JYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS

TOTOBHOCTBIO K BBIMOJHEHUIO 0053aHHOCTEH rpaskIaHMHA U pealli3alliy €ro MpaB, MPeCTaBICHUEM O
MaTeMaTHYeCKUX OCHOBaX ()YHKIIMOHHUPOBAHUS PA3IUYHBIX CTPYKTYp, SIBJICHHUMU, MPOIERyp TPakJaHCKOTO
obmiecTBa (HarmpuMep, BBIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCYXICHHUIO ATHYECKUX MPOOIIEM, CBSI3aHHBIX C
MPAKTUYECKUM TPUMEHEHHEM JOCTHMKEHHH HayKd, OCO3HAaHHMEM BaXXHOCTH  MOPAIbHO-ITHYECKUX
MIPUHIIUIIOB B JIEATEIBLHOCTH YU4EHOTO;

3) TPY/I0BOr0 BOCIIMTAHUS

YCTAaHOBKOW Ha AaKTUBHOE Yy4yacTHE€ B pEHICHMHM MPAKTUYECKUX 3aJad MaTeMaTU4YecKOi
HaIpPaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTU MAaTeMaTH4YECKOro oOpa3oBaHMs HA MPOTSHKEHUU BCEH KU3HU IS
ycIenHoi npodeccuoHaNbHOM ASITETbHOCTA U Pa3BUTHEM HEOOXOIMMBIX YMEHUH, OCO3HAHHBIM BEIOOPOM
U TIOCTPOCHHEM HWHIUBUIYAILHONH TPACKTOPUH OOpa30BaHMSI U >KU3HEHHBIX IUIAHOB C YYETOM JIMYHBIX
HMHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3CTeTHYECKOr0 BOCIIMTAHUS :

CHOCOOHOCTBIO K AIMOLIMOHAIBHOMY M OSCTETHUYECKOMY BOCHPUSTHIO MaTEMaTHYECKUX OOBEKTOB,
3a/1a4, pelIeHui, pacCyKIeH!I, yMEHHUIO BUJIETh MaTeMaTHUECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HeHHOCTEel HAYYHOr0 MO3HAHMS:

OpUEHTAIleH B JCSITENbHOCTH HAa COBPEMEHHYIO CHCTEMY HAyYHBIX MPEICTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YEJOBEKa, MPHUPOJABI M OOIIECTBa, MOHUMAHUEM MaTeMaTHYeCKON HayKu Kak
cdepbl YeroBeUeCKON AESITeTbHOCTH, JITaloB €€ pPa3BUTHUS W 3HAYMMOCTH JJS Pa3BUTHS I[MBHUIU3ALIUY,
OBJIAJICHUEM SI3bIKOM MAaTeMAaTUKH M MaTeMaTH4ecKOoW KyabTypOill Kak CpeICTBOM TMO3HAHUS MHDA,
OBJIaJICHUEM HaBBIKAMH HCCIIEIOBATENILCKON eI TENbHOCTH;

6) ¢usuueckoro BoOCHUTAHUSI, (POPMHPOBAHHUS KYJbTYPbl 3/I0POBbSI W 3MOIMOHAILHOIO
Os1aromosyqusi:

TOTOBHOCTBHIO TPUMEHSATh MaTEeMaTHYeCKHE 3HaHWsS B HMHTEpecax CBOETO 3/J0POBbs, BEACHUS
3I0pOBOTO 00pa3a »KU3HU (3I0pOBOE MUTAHUE, COATAHCUPOBAHHBIM PEKUM 3aHITUN U OTJIbIXA, PETYIIpHAs



¢u3nveckas aKTUBHOCTB), CHOPMUPOBAHHOCTHIO HAaBBIKA pe(eKcHH, NMpPU3HAHHUEM CBOEro IpaBa Ha
oHIMOKY ¥ TaKOT'O K€ IIPpaBa JPYyroro 4ejaoBeKa;

7) IKOJIOTHYECKOT0 BOCITUTAHUS

OpHUEHTAaIMel Ha MPUMEHEHHE MaTeMaTHYECKIX 3HaHUH ISl pelIeHHs 3a/1a4 B 00J1aCTH COXPaHHOCTH
OKpYKaroIlel cpe/pl, INIAHUPOBAHUS MTOCTYIIKOB U OI[EHKH MX BO3MOXHBIX MTOCIEICTBUI sl OKpYXKAromei
Cpeabl, 0CO3HaHUEM TJI00ATBHOTO XapaKTepa SKOJIOTHYECKHX MPOOJIeM U IyTel MX pereHHs;

8) amanTanuu K M3MEHSIOUMMCS YCJIOBHSIM COIMAJIbHOI W MPUPOIHON Cpebl:

TOTOBHOCTBIO K JCHCTBUSIM B YCIOBUSX HEONPENCNEHHOCTH, TIOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTHYECKYIO JEATENbHOCTh, B TOM YHUCIIE YMEHUE YYUTHCA Yy IOPYTUX JIIOJCH,
nproOpeTaTh B COBMECTHOM eI TEIHHOCTH HOBBIE 3HAHWS, HABBIKA M KOMIIETEHIIUH U3 OIIBITA IPYTHX;

HE00X0IMMOCTHIO B (DOPMUPOBAHUM HOBBIX 3HAHWH, (POPMYIMPOBATH WUICH, MOHITHUS, THIIOTE3BI 00
00BEKTax W SBICHHUAX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABaTh AC(MUIIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHTYAIlUIO, BOCIPHHHUMATh CTPECCOBYIO CHUTYaIHIO Kak
BBI30B, TPEOYIOMUI KOHTPMEP, KOPPEKTHUPOBATH NMPHHUMAEMbIE PEIICHHsI M ACHCTBUS, POPMYIUPOBATH U
OIICHUBATh PUCKH M MOCIENCTBHS, (POPMUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIbTATHBI

B pe3ynbraTe ocBOE€HMs MporpamMmbl [0 MaTeéMaTHKE Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHHs y
oOyuatomierocs 0yayT copMHpoBaHbl MeTanpeIMeTHbIe Pe3yJbTAThl, XapaKTePU3YIOLIUECS OBJIaJIEHUEM
YHUBEpCAIBHBIMU MMO3HABATEIBHBIMH JEHCTBUSMH, YHUBEPCATbHBIMU KOMMYHUKATHUBHBIMH JCHCTBUSIMH U
YHHUBEpPCaJIbHBIMU PETYIATUBHBIMU JCHCTBUSMMU.

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE Y4eOHbI€e 1eiiCTBUS
ba3oBrble Jornueckue 1eMcTBUs:

BBISIBIISITh M XapaKTEpU30BaTh CYIIECTBEHHbIE NPHU3HAKM MaTeMAaTUYECKUX OOBEKTOB, IMOHSATHI,
OTHOIICHUN MEXAY MOHATUSAMHU, (GOPMYIUPOBATH OMpECNICHUsI TMOHATUN, YCTAaHABJIUBATH CYILECTBEHHBIH
MPU3HAK KJIaCCU(PHUKAIIMN, OCHOBAHUS JJIsl 0000I1IeHUs U CPaBHEHUS, KPUTEPUU IPOBOUMOTO aHAIN3a;

BOCIIPUHUMATh, (POPMYIUPOBATH U MIPEOOPA30BHIBAThH CYXACHUS: YTBEPAUTEIbHBIC U OTPULIATEIIbHBIE,
€IMHUYHbIE, YACTHBIE U OOIINE, YCIOBHbBIE;

BBISIBIISITh MATEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3U U MPOTUBOPEUns B (paKkTax, NaHHBIX,
HAOIOJICHUSX U YTBEPKACHUSX, PEAIaraTb KPUTEPUHU JUIS BBISIBICHUS 3aKOHOMEPHOCTEH M TPOTUBOPEUHIA;
JeNnaTh BBIBOJBI C  HCIIOJB30BAHUEM 3aKOHOB JIOTMKH, JEAYKTUBHBIX W  HHIYKTUBHBIX

YMO3aK/TIOUYEeHUN, YMO3aKIIOUSHHI 110 aHATIOTUH;
pa3buparh 10Ka3aTeabCTBAa MAaTEMAaTUYECKUX YTBEPXKIEHUHN (IpsIMble U OT MPOTHUBHOTO), TPOBOIAUTH

CaMOCTOSITENIBHO JI0Ka3aTeIbCTBA MaTeMaTU4YecKuX (DaKTOB, BBICTpaMBaTh ApryMEHTAIMIO, MPUBOAUTH
MIpUMEPHI U KOHTPIIPUMEPHI, MPUMEHSATh METOJI MaTeMaTH4YeCKOW MHIYKIIMH, OOOCHOBBIBATH COOCTBEHHbBIE
pacCyXICHHUS;

BBIOMpATh CIOCO0 perieHus: yueOHO! 3a1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PEUICHHUS, BHIOMPATh
Hau0OoJee MOAXOAAIUI C YUETOM CAaMOCTOSITENIFHO BBIJICTICHHBIX KPUTEPHUEB).

ba3zoBble ucciiegoBarebcKkue AeiicTBUS

MCIOJIb30BaTh BOIPOCKHI KaK MCCIEA0BATEIbCKUN MHCTPYMEHT MO3HAHUA, (POPMYIUpPOBATH BOMPOCHI,
bukcupyome MNPOTUBOPEUYHE, TMPoOIeMy, CaMOCTOSTENbHO YCTaHAaBIMBAaTh HCKOMOE U JaHHOE,
(hopMHUpOBATh TUTIOTE3Y, APTYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

MPOBOJUTH IO CAMOCTOSITEIBHO COCTABJIEHHOMY IUIAHY OJKCIIEPUMEHT, HCCIECIOBAHUE IO
YCTaHOBJICHUIO 0COOEHHOCTEH MaTeMaTUYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXK 1Y COOO0I;



CaMOCTOSTEIbHO  (pOPMYIUpPOBaTH OOOOIIEHUS ¥ BBIBOABI 10 pe3ylbTaTaM MPOBEIEHHOTO
HAOIOIEHUS, HCCIENOBAHUSA, JKCIIEPHUMEHTAa, OLEHMBATH JOCTOBEPHOCTH IIOJYYCHHBIX pE3YJIbTaTOB,
BBIBOJIOB U 0000IIEHNIH;

IIPOrHO3UPOBATh BO3MOXKHOE pa3BUTHE IIpolecca, a TAaKKE BBIIBUraTh IPEAINOJIOKEHHUS O €ro
pPa3BUTHUU B HOBBIX YCIOBUSX.

Pa6ora ¢ ungopmaumeii:

BBISIBJIATH HEJOCTATOYHOCTh M M30BITOYHOCTh MH()OPMALNH, JAHHBIX, HEOOXOJUMBIX JJISl PEIICHHUS
3a/1a4y;

BBIOMPATh, AaHATM3UPOBATH, CHCTEMATH3UPOBATH M HHTEPIIPETUPOBATh HH(DOPMAIIHIO Pa3IMYHBIX
BHJIOB U ()OPM TIPE/ICTABIICHUS;

BBIOMpATh (OpMY MpeACTaBICHUS HHPOPMAILIMU U WIUTFOCTPHPOBATDH PelIaeMble 3a]Ja4l CXeMaMH,
ayarpaMmmamu, HTHOM rpaguKoi ¥ 1X KOMOWHALUAMU;

OIIEHMBATh HA/IEKHOCTh UH(POPMAIIMU IO KPUTEPUSAM, MPEATIOKEHHBIM WM c(POpPMYIHPOBAaHHBIM
CaMOCTOSITENIBHO.

KoMMyHnKaTHBHbIE YHHBEPCAJbHbIE YUeOHbIE NelicTBHUS:

BOCIIPHHUMATH U ()OPMYJTUPOBATH CYXKJICHHUS B COOTBETCTBHH C YCIOBUSAMH U IEISIMHU OOIICHHUS, SICHO,
TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PEHUS B YCTHBIX M NMHChMEHHBIX TEKCTaX, MaBaTh MOSCHEHUS TI0
XOJTy PeIIeHUs 3a/1a9l, KOMMEHTHPOBATh IMOJTYICHHBIN Pe3yibTarT;

B X0/ie OOCYKJIEHHUs 3aJaBaTh BOIPOCHI IO CYIIECTBY OOCYKIaeMOW TEeMbI, TPOOIEMBI, perracMoin
3aJla4M, BHICKA3bIBATh MJICH, HAIICJICHHBIC HA TIOUCK PEIICHHS, COTIOCTABIISATh CBOM CY)KICHUS C CYXJICHUSIMHU
JIPYTUX YYaCTHHKOB JHaiora, OOHApPyKWBAaTh pPAa3JIMdUe M CXOJCTBO IO3WINN, B KOPPEKTHOW (opme
(bopMyIHpOBaTh Pa3HOTIIACHS, CBOM BO3PaKEHHSI,

NPEICTAaBIATh  pPE3yAbTaThl  pEIICHUS  3aJa4yd, OKCICPUMEHTa, WCCICNOBAaHHSA,  IPOCKTA,
CaMOCTOSITEIIEHO BBIOMpaTh (OpMAT BBICTYIUICHHSI C YYETOM 3a7ad NpPE3CHTAllMd W OCOOCHHOCTEH
ayJUTOPHU;

MOHUMAaTh M WCIOJB30BATh MPEUMYIIECTBA KOMAHIHOW W WHIUBHAYaIbHOW PaOOTHI MPU PEHICHUN
y4eOHBIX MATEMAaTUYECKUX 3a/1a4, IPHHUMATh 11eJTb COBMECTHOH JIEeSATEILHOCTH, IJIAHUPOBATH OPraHU3AIIHIO
COBMECTHOH pabOThI, pacrlpeiensTb BHUIbl PadOT, OTOBAPUBATHCS, OOCYKIATh MPOLECC W PE3yJbTatr
paboThl, 00001IaTh MHEHUS HECKOJIBKUX JTFOJICH;

YYacCTBOBATh B IPYMIOBBIX (hopmax paboThl (0OCYKICHUs, 0OMEH MHEHHUMU, «MO3TOBBIC IITYPMbD» U
WHBIC); BBITIOJHATH CBOIO YacTh PaOOTHI U KOOPAMHUPOBATH CBOM JACUCTBUS C IPYTMMHU WICHAMH KOMAaHIIbI,
OIICHUBATh KAueCTBO pe3yJibTaTa W KayeCTBO CBOEro BKJIaJa B OOIIMH pe3yabTaT IO KPUTEPHUSIM,
c(OPMYJIMPOBAHHBIM YYACTHUKAMHU B3aHMMOICHCTBHSL.

PeryisiTuBHbIE YHHBepcaIbHble YueOHbI€ 1eiicTBUSA
Camoopranuszanmsi:
BBISIBIISITH MPOOJEMBI ISl pPEUICHHS B KU3HEHHBIX U Y4YEOHBIX CHUTYallUsX, OPUEHTUPOBATHCS B
Pa3IMYHBIX TOJIX0aX MPUHATHS pellleHu# (MHAUBUyaTbHOE, TPYIIIOBOE);
CaMOCTOSITENIBHO COCTABJIATH TUIAaH, alTOPUTM pEUIeHHs 3a1auyu (WM ero 4acTh), BBIOMPATh CHOCO0
pelieHus C y4ETOM MMEIOMINXCS PECYpcOB M COOCTBEHHBIX BO3MOXHOCTEH, apryMEeHTHPOBAaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN C yu€TOM HOBOW MH(pOpMAIIUH.

CﬂMOKOHTpOJ’IL, 3MONLMOHAJIbHbIN HHTEJJIEKT:
BJIaJ€CTh criocobamu CaMOIIPOBCPKH, CaAMOKOHTPOJIA mnmponoecca  u pe3yiibTaTta  pPCHICHUA

MaTeMaTHUYEeCKOM 3aga4yd, CaMOMOTHBAIIuu U pC(I)HeKCI/II/I;
npeaABUACTb TPYAHOCTH, KOTOPBLIC MOT'YT BO3SHHUKHYTH IMPU PCHICHUU 3aJa4d, BHOCUTH KOPPCKTUBLI B
ACATCIBHOCTh Ha OCHOBEC HOBBIX O6CTOHTCHLCTB, HalJIEeHHBIX OH_II/I6OK, BBISIBJICHHBIX TPYHHOCTCﬁ;



OLICHMBATh COOTBETCTBUE pe3yJbTaTa JEATEIbHOCTH IOCTaBICHHOM LIEIU U YCIOBUSIM, OOBACHATH
MPUYMHBI JIOCTHKEHUS WM HEIOCTIDKEHUS IIeNTM, HAaXOIUTh OMIMOKY, JaBaTh OICHKY MPUOOPETEHHOMY
OIIBITY;

BBIPAKATh AMOLUU MPH H3YyYCHUH MATEeMATHYECKUX OOBEKTOB M (PAKTOB, NaBaTh YMOIMOHAIBHYIO
OLICHKY peIlIEHUs 3aa4H.

HNPEIMETHBIE PE3YJIbTATBI

K xoniy oOydenuss B 7 Kjaacce oOydaroIIMACS MOJYYHT CIEAYIOIIME MPEIMETHBIE PE3yJbTaThl:
Pacnio3naBath n3yuyeHHble T€OMETPUUECKHE (DUTYPBI, ONIPEAEIATh MX B3aMMHOE PacIoJIOKEHHUE,
n300pakaTh TEOMETPHUYECKHE (PUTYpPBI, BBIIOJIHATH YEPTEKU MO YCIOBHIO 337a4d. V3MepsaTh TUHEHHBIE U

YTJIOBBIE BEIMUUHBIL. PemiaTe 3a7jaun Ha BBIYUCIIEHUE JJIUH OTPE3KOB M BEJTMYUH YIJIOB.

Jlenath NPUKHUAKY W OIEHKY JUHEWHBIX W YIJIOBBIX BEIMYHMH MPEIMETOB B PpEaTbHOW KU3HH,
pa3MepoB NMPHUPOIHBIX 00bEKTOB. PaznnuaTh pa3mMepbl 3TUX 0OBEKTOB MO MOPSIIKY BETUYHUHBI.

CTpouThb 4epTeKU K TEOMETPUUECKUM 3a7adaM.

[Tonb3oBaTbcsi NpU3HAKAMH PAaBEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh MPU3HAKKM U CBOMCTBa
paBHOOEIPEHHBIX TPEYTOJIbHUKOB IPU PELICHUH 33/a4.

[IpoBOoIUTH JOTHMUECKHE PACCYKICHHS C UCTIOIB30BAaHUEM FEOMETPHUUECKUX TEOPEM.

[Tonb3oBaThbcsi NpHU3HAKAMHU PaBEHCTBA MPSIMOYTOJIBHBIX TPEYroJIbHUKOB, CBOMCTBOM MEAMAHBI,
MPOBEIEHHON K TMIIOTEHY3€ MPSMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUH F€OMETPUUECKUX 3a/1a4.

Onpenenars napajieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpbIE 00pa3yeT ¢ HHUMHU CEeKyIlas.
Onpenenars NapauieIbHOCTh MPSMBIX C MOMOIIBIO PABEHCTBA PACCTOSTHUN OT TOYEK OJHOM MPSAMOH 10
TOYEK APYTrOu MPsSMOU.

Pemrate 3amaun Ha kieTdaroit oymare.

[IpoBOIUTH BBHIYMCIIEHUS M HAXOJIUTh YMCIOBbIE U OYKBEHHBbIE 3HAYEHHS YIJIOB B T€OMETPUUYECKHUX
3a/la4yax C HCIOJb30BAHMEM CYMMBI YIJIOB TPEYrOJBHUKOB M MHOTOYIOJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX IPU MEPECEUCHUN JBYX NMapauIeIbHbIX MPSAMBIX ceKyllel. PemaTs mpakTuyeckue 3a1ayu Ha
HAax0JIEHUE YTJIOB.

Brnagets monsituemM reomerpuyeckoro mecta Touek (I'MT). Omnpenensite OHCCEKTpHCY yria H
CEpPEeIMHHbIA NEPHEHAMKYJIAP K OTPE3Ky Kak IeoMeTpHYecKue Mecta TodeK. [losb30BaThCs MOHATHEM
reoMerpuueckoro mecra Touek (I'MT) npu gokazarenbCTBE reOMETPUUECKUX YTBEPKICHUHN U IIPU PEIIeHUN
3az1a4.

@opMyIHpOBATH ONPENEICHUSI OKPY)KHOCTH M Kpyra, XOpAbl U AMAMETPAa OKPYKHOCTH, YBEPEHHO
BJIaJIETh UX CBOMCTBAMU. Y METh JOKA3bIBATh U IPUMEHSATH 3T CBOMCTBA MPU PEIICHUU 33/1a4.

Brnageres moHATHEM ONMCAaHHONW OKOJO TPEYroJIbHUKAa OKPYXHOCTH, YMEThb HaXOAUTh €€ LEHTP.
Jloka3bIBaTh U UCIOJIL30BATH (PAKTHI O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYroJbHUKA MEPECeKaloTCs B OJHON
TOYKE, U O TOM, YTO CEpPEAUHHBbIE MEPIECHIUKYISAPbl K CTOPOHAM TPEYrOJbHUKA IEPECEKAIOTCS B OJHOMU
TOYKE.

Branets nmoHsATHEM KacaTeNbHOM K OKPYXHOCTH, MOJIb30BaThCA TEOPEMOW O NEPHEHAMKYISIPHOCTH
KacaTelbHOW M pajanyca, MPOBEAEHHOTO K TOUKE KacaHus. JJoka3bplBaTh PaBEHCTBO OTPE3KOB KACATEIbHBIX K
OKPYXHOCTH, MPOBEAEHHBIX U3 OJTHOM TOUKH, U TPUMEHSATH 3TO B PEHICHUN F'€OMETPUUYECKUX 3a1a4.

Jloka3biBaTh M MPUMEHSTH MPOCTEHIINE T€OMETPUUECKIE HEPABEHCTBA, TOHUMATh UX MPAKTHUUYECKHUI
CMBICII.

IIpoBOUTH OCHOBHBIE TEOMETPUYECKHE IOCTPOECHHUS € IOMOIIBIO LIUPKYJIS U JTMHEHKH.

K xoHiy o0yuenust B 8 kiacce o0yqaronuiics MogyqYuT CIeayIoINe IpeAMETHbIEC Pe3yIbTaThl:



PacriozHaBaTh OCHOBHBIE BHU[bI YETHIPEXYIOJBHUKOB, HX AJIEMEHTHI, IOJb30BAaThCS MX CBOWCTBAMHU
IpU peIIeHUH TEeOMETPUYECKHX 3ajad. Paznuuarh NpU3HAKW W CBOMCTBA mMapajiiesiorpaMma, poMba u
IIPSIMOYTOJIbHUKA, JOKa3bIBaTh UX U YBEPEHHO NPUMEHSTH IIPU PELIEHUHU T€OMETPUUECKUX 3a/1a4.

Hcnosb30BaTh CBOMCTBA TOUKH MEPECEUEHUS MEANAH TPEYTOJIbHUKA (LIEHTPAa Macc) B PELICHUN 3a/1au.

Bnagers noHsTHEM cpeHEN JTMHUM TPEYroJbHUKA U TPANELNH, IPUMEHATh UX CBOMCTBA NpHU
pelIeHny reoMeTpudeckux 3aaad. Mcnonp3oBate Teopemy Dajieca 1 TEOPEMY O MPONOPLMOHAIBHBIX
OTpe3Kax, IPUMEHATh UX JUIsl pElIeHUs IPAKTUYECKUX 3a1a4.

PacniozHaBaTh LIEHTpabHO-CUMMETPUUYHBIE (UIYypbl M MCIOJIb30BaThb MX CBOWCTBA IPU PEILICHUU
3azad.

Bnagerp noHATHSAMM 1OJ00MS TPEYroJIbHUKOB, KOX(PQPHUIMEHTa MMOA0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB TOJ00HBIX TPEYrOJIbHUKOB. VIMETh mpencTaBieHne o MpeoOpa3oBaHuu MOA00US M O MOTOOHBIX
¢urypax. Ilonp3oBaThCcsi NMpHU3HAKaMU MOJ0OMS TPEYroJbHUKOB MpPHU PELIEHUH T€OMETPUYECKHX 3ajad.
Jloka3piBaTb M MNPUMEHSATb OTHOLIEHUS MPONOPLUHOHAIBHOCTH B MPSAMOYIOJIBHBIX TPEYrOJbHUKAX.
[IpumensTh MoAOOKE B MPAKTUUECKUX 3a]auax.

BbIBOaMTh U MCNOIB30BaTh MpocTelire (GopMyIibl A IUIOIIAIU TPEyroJbHUKA, apauieJorpaMma,
pomMba W Tpameuud. BeMHCIATH (Pa3MMUHBIMM CIIOCOOAMM) TUIOHIA[h TPEYroJbHUKA | TUIOMIATH
MHOTOYTOJIbHBIX (Uryp (moJsib3ysich, rie HEOOXOIMMO, KaJIbKYJISATOpPOM). 3HaThb OTHOIIEHHUE IUIOaaen
MOA0OHBIX (DUTYp W MPUMEHATh NMpPU pelieHuH 3anad. [IpuMeHsaTh nmosiydeHHble YMEHUS B MPAKTUYECKUX
3a/1avax.

[Tonb3oBatbest Teopemoit [ludaropa ans pemieHns reoMeTpUuecKuX U MpakTuyeckux 3aaad. CTpoutsb
MaTeMaTHYeCKyl0 MOJIENIb B MPaKTUYECKUX 3ajJayaxX, CaMOCTOSITEJIbHO JelaThb 4YepTEX M HaXOAUTh
COOTBETCTBYIOIIUE JJTUHBI.

Bnagers mOHATHEM BIMCAHHOTO M IICHTPAJIBHOIO YyIja, yIJIa MEXKIy KacaTelbHOW M XOPIOW,
ONMCAHHOM M BIIMCAHHON OKPYKHOCTH TPEYrOJIBHUKA M YETBIPEXYTOJIbHUKA, IIPUMEHATh UX CBOWCTBA IIPH
pEILICHNN 3aJay.

[IpyMeHATh NOMyYEHHBIE 3HAHWS HA IPAKTHKE — CTPOUTH MAaTEMAaTHYECKHE MOJENH Ul 3a1ad
peanbHON )KM3HU U POBOJAUTH COOTBETCTBYIOIINE BHIYUCIIEHUS C IPUMEHEHUEM OI00US M TPUTOHOMETPUHN
(moNB3ysCh, T/Ie HEOOX0IUMO, KaTbKYISTOPOM).

K xoH1y 00yueHust B 9 kjacce 00ydaromuiics MOJIyYuT Cielyoue NpeIMETHbIE Pe3ybTaThl:

3HaTh TPUTOHOMETPHUUYECKHE (YHKIUH OCTPBIX YIJIOB, YMETh HAXOJUTh C UX IOMOUIbIO PAa3JIMYHbIE
3JIEMEHTHI MPSIMOYTOJIBHOTO TPEYroJbHUKA («peLIeHHEe MPsIMOYrOJbHBIX TPEyrojbHUKOB»). Haxomuts (c
MOMOIIBIO KaJIbKYJIATOPA) JJIUHBI M YIJIbI JJI1 HETAOJMUHBIX 3HAYCHUH.

[Tonp3oBaTbes (GopMynaMu NPUBEAECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIAECTBOM JUIS
HaXOKECHUSI COOTHOLICHUH MEXAY TPUTOHOMETPUYECKUMHU BETUUYMHAMHU.

Jloka3bIBaTh TEOPEMY CUHYCOB M TEOPEMY KOCHUHYCOB, MPUMEHATh UX JUIl HAXOXJIEHUS Pa3IUUHBIX
3JIEMEHTOB TPEYroJIbHUKA («peLIeHUe TPEYroJbHUKOBY), IIPU PEeILIEHNH FreoMeTpruuecKux 3a1ad. [IpuMeHsaTh
MI0JTy4EHHBIE 3HAHUS NP PELICHUH IPAKTUYECKUX 3a/a4.

[IpuMeHsATP TPUTOHOMETPHIO B 3a/JauyaX Ha HAaXOXAEHUE IUIOUIaJd, BBIBOJUTh U BIAJETh
TPUTOHOMETPUUECKUMH (POpMyJIaMH JJIs IUIONIAAM TPEYrojibHUKA, Mapajuiejorpamma, poMoOa, TpameruH,
BBIBOJIUTH M TPUMEHATH (popMyiy ['epoHa u popmyiy A MIOIMAAN BEITYKIOTO YETHIPEXYTOJIbHHUKA.

HMeTp npencTaBieHue O TOMOTETHH, IPUMEHSTH B IPAKTUYECKUX CUTYaLUX.

Hcnonb3oBats Teopemel UeBbl 1 MeHenas py pelIeHUH 3a1ad.

Hcnonp30BaTh TEOpEMBbl O BIHMCAHHBIX YIUIaX, YIVax MEXKIy XOpJAaMmH (CEKyLIUMHU) U YIile MEXIy
KacaTelbHOW M XOpAOW IpH pPEUIEHMM TeOMETPUYECKHX 3ajad. Jloka3plBaTh M IPHUMEHATH TEOPEMBI O
IIPOU3BEACHNUN OTPE3KOB XOPJI, O IPOU3BEIEHUH OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeabHOM.



Bnagers moHATHEM KOOpAMHAT Ha IUIOCKOCTH, padOTaTh C YpaBHEHMEM MPSAMOM Ha IJIOCKOCTH.
Brnanets noHATHSAMH YTII0BOTO KO3 QULIMEHTa U CBOOOAHOTO YJICHA, TOHUMATh X T€OMETPUUYECKUN CMBICT
U CBSI3b YIJIOBOTO KOX(QHIMEHTa ¢ BO3pacTaHHMEM U yOBbIBaHMEM JMHEWHOW (YHKIMHU. YMETh peuarb
METOJIOM KOOpJMHAT 3a/add, CBS3aHHBIE C MApPAJUICIbBHOCTBIO W IEPIEHIUKYISIPHOCTBIO TPSAMBIX,
[IEPECEYEHUEM IPSAMBIX, HAX0XKJACHUEM TOUEK [1EPECEUECHMUS.

BbiBOgUTh U BIIaJIETh YpaBHEHUEM OKPYXHOCTH. Mcrosib30BaTh METOJA KOOPAMHAT /ISl HAXOXKJIEHUS
NepeceueHnii OKPY)KHOCTEH U MpsAMBIX. Bragets GpopmyinaMu pacCTOSHUS OT TOYKH 10 MPSIMOH, IUIOIIATN
napajuiejiorpaMma B KOOpJAMHATaxX, UMETh MOHATHE 00 OpueHTHpOoBaHHON Iuomagu. Ilonb3oBaTbes
METO0/I0M KOOPMHAT Ha IJIOCKOCTH, IPUMEHSTH €0 MPU PELICHUU T€OMETPUUYECKUX U MPAKTUUYECKUX 3a/1ad.
[IpumeHsITh METOA KOOPJIMHAT B IPAKTUKO-OPHUEHTHPOBAHHBIX TEOMETPUUECKUX 3a/1a4ax.

Bnaners noHsitueM BekTOpa. YMETh CKJIaJbIBaTh U BBIUUTATh BEKTOPHI, YMHOXKATh Ha YMCJIO, BIAJAETh
MpaBWJIaMHU TPEYroJibHUKA M Mapajuiesorpamma. Briaaerh mpakTHUECKMMM HHTEPIpETalusIMH BEKTOPOB.
VYBepeHHO TOJIb30BaThCA KOOpJAMHATaMMU BeKTopa. Biajnerh ciokeHHeM U BBIYUTAHHUEM BEKTOPOB,
YMHO’KEHHUEM BEKTOpa Ha YHCIIO B KOOP/AWHATAX.

Nwmets npencraBnenue o 6aszuce (Ha MIOCKOCTH). PackiaasiBaTh BEKTOPHI 10 Oa3ucy. PackianeiBath
BEKTOPBI CUJI C IOMOIIbIO IPOEIMPOBAHUS U TPUTOHOMETPUUECKUX COOTHOLIEHUH. [IprMeHsITh nosyuyeHHbIE
3HAHUS B MPOCTEHIINX (PU3NYECKUX 3aJauax.

Brnanerp nmoHATHEM CKaJIPHOTO MPOM3BEJIEHUS BEKTOPOB, IOHUMATh €r0 M€OMETPUYECKHI CMBICT U
YBEPEHHO TIOJIB30BAaThCS €r0 BBIPAKEHUEM B JEKapTOBBIX KOOpAMHATAaX. 3HATh JUCTPUOYTUBHOCTH
CKaJSIPHOTO TPOM3BEICHHUSI W €ro CBsA3b C MpoeuupoBaHHEM. lIpuMeHSATh cKalgpHOE NPOU3BEACHUE
BEKTOPOB JJIs HaXOXKJEHUS JUIMH U YIJIOB. PemiaTte reoMeTrpuyecKkue 3aJadyd C MOMOIIBIO CKaJSIPHOTO
npousBeieHus. Vcrosib30BaTh CKalsipHOE MPOU3BEACHHE BEKTOPOB B aireOpandeckux M (U3MUECKuxX
3a1a4ax.

Bnagers NOHATHAMM NPaBUIBHOTO MHOTOYT'OJIBHMKA, [UIMHBI OKPYKHOCTH, JJIMHBI IYTH OKPYKHOCTH
Y paIuaHHOM MEpbI YIJIa, BEIYUCIATD TUIOMIAlb KpyTa U ero yacteil. [lonumats cmbic yncia mt. [IpumeHsTh
MIOJIydEHHbIE YMEHHs IPHU PELICHUU NMPAKTHUYECKUX 3a/ad. 3HaThb UCTOPUYECKHE CBEIEHHs 00 M3MEpEeHUU
JUIMHBI OKPYKHOCTH M IJIOLIAAN KPYyTa.

Hwmers mnpexacraBieHue o NpeoOpa3oBaHMM IIJIOCKOCTH, O JBM)KEeHUsAX. HaxoauwTe ocu, LEHTpbI
CUMMETpUHU (Uryp, LEHTPBI IOBOPOTA, HAXOAUTh KOMIIO3UIIMU MpocTediux npeodpasosanuil. [IpumeHsaTH
JBYKCHMS IIJIOCKOCTH TIPU PEILIEHUN T€OMETPUYECKHX 3aa4.

[IpuMeHATh NOMyYEHHBIE 3HAHMS HAa IPAKTHUKE — CTPOUTH MAaTE€MaTHMYECKHE MOJEIH Ul 3a1ad
peanbHOW KM3HM M INPOBOAUTH COOTBETCTBYIOLIME BBIYMCICHMS C IPUMEHEHHEM [oA0o0us U
TPUTOHOMETPHUUECKUX PYHKIMI (10JIb3YsICh, TJie HEOOXO0AUMO, KAJIbKYISTOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC

Ne HaumenoBanue | Koamvecrso yacos
JyeKkTpoHHBbIe (UH(POBHIE)
n/ pa3zaeioB U TeM | Bcer KonTpobHbI IIpakTH4eckn
o0pa3oBaTe/ibHbIE PeCypChI
n MPOrpaMMbl 0 e paboThI e pabdoThI
Hauvana
TEOMETPUH.
pv bubmuoreka OI'MC  «Mos
IIpocreitmue
1 23 1 HIKOJIa — lesson.academy-
r€OMETPUUECKHE
P content.myschool.edu.ru/02.3/0
burypel u wuX 7
CBOMCTBA.
N3mepenue




reOMETPUUECKHUX
BEITUYHH
I'eomerpus, 7 knacc, PI'AOY
TpeyroyibHUKH 19 1 AI1O «AkaneMust
Munnpocsenienus Poccumn»
ONEeKTPOHHBIN
00pa3oBaTeNIbHbII ecypc
[TapannensHOCTH P Peeyp
«/lomarnue 3aJaHHUS.
. Cymma yriios 15 1
OcHoBHOE 00111ee 00pazoBaHHUeE.
MHOTOYTOJIbHUKA
['eomerpusi», 7-9 kmacc, AO
N3 parensctBO «IIpocBemienney
ONEeKTPOHHBIN
00pa3zoBaTebHBIN pecypce
[IpssMoyronbHbIE 7 «/lomamnne 3a7aHus.
TPEYrOJbHUKU OcHoBHOe o011ee 00pazoBaHUeE.
[eomerpusi», 7-9 kmacc, AO
N3narensctBO «IIpocBenienue
r I'eomerpus, 7 kinacc, PI'AOY
€OMETPUYECKHE
P 5 1 AI1O «AkaneMust
HEpaBEeHCTBa
Munnpocsenienus Poccuny
OKpyXHOCTB. DJIEKTPOHHBIN
I'eomerpuueckue 00pa3zoBaTeIbHBIN pecypc
MecTa TOYEK. «Jlomanrnue 3a1aHusl.
[TocTtpoenns ¢ 18 1 OcHOBHOE oOmree
TTOMOTIIBIO oOpazoBanue. ['eomerpus», 7—
HUPKYJIIA u 9 xmacc, AO M3paTenncTBO
JIMHEHKU «ITpocBemienue»
[ToBTOpEHME,
000011IeHHE,
10 1
cUCTeMaTU3aIus
3HaHUHI
OBILEE
KOJIMYECTBO
102 6 0
YACOB 110
[TPOTPAMME
8 KUIACC
Ne | HaumeHoBanue Konu4yectBo yacos
DJIeKTpoHHbIe (HH(ppoBbIE)
n/ pasaejoB M TeM | Bcer Konrpoabsnsl | IlpakTnyecknu
o0pa3oBaTe/IbHbIC PeCypPChl
n NporpamMmbl 0 e paboThI e pabdoThI
bubmnoreka @OI'UC «Mos
YeThIpEXyroIbHUK mkona» — lesson.academy-
22 1
u content.myschool.edu.ru/02.3/
08




I'eomerpus, 8 kiacc, PI'AOY
2 ITonobue 16 AI1O «Akagemus
Munnpocsemenus Poccum»
ONEKTPOHHBIN
00pa3zoBaTeNbHbIN pecypc
«/lomarHue 3aJaHUSL.
3 [Tnomanp 16 OcHoBHOE oOriee
obOpazoBanue. ['eomerpus», 7—
9 xmacc, AO UsmareancrBO
«IIpocBemenue»
Teopema I'eomerpus, 8 xmacc, PDIAOY
4 Mngaropa " 18 IO «AxamemMus
Havaja
IPHrOHOMETpHE Munnpocsenienns Poccum»
ONEeKTPOHHBIN
Vbt u 00pazoBaTebHBIN pecypc
5 YEeTBIPEXYTOJILHUK 20 «Jlomanraue 3aJIaHusl.
W, CBS3aHHBIE C OcHOBHOE o6miee
OKPY>KHOCTBIO obpazoBanue. ['eomerpus», 7—
9 kitacc,
[ToBTOpEHME,
5 000011IcHHE, 10
CUCTEMaTH3AITUS
3HAHUM
OBUIEE KOJIMYECTBO
YACOB 1o 102

I[TPOTPAMME




9 KUIACC

N HaunmenoBanue | KosmuecTBo 4acoB
; pa3jaeiion U JuekTpoHHble (UH(POBHIE)
n/ Bceer KoHTpoJbHBI IIpakTHyeckn
TeM o0pa3oBaTe/ibHbIE PeCYpPChI
1| 0 e padoTbl e padoTbl
NMPOrpaMmblI
bubnmuoreka ®OI'MUC  «Mos
Pemenue IIKOJIa» — lesson.academy-
1 22 1
TPEyroJbHUKOB content.myschool.edu.ru/02.3/0
9
I'eomerpus, 9 wmacc, PrAOY
[Tonobue
2 12 1 IO «AxameMus
TPEYTOILHUKOB Munnpocsenienns Poccum»
ONEeKTPOHHBIN
00pa3zoBaTeNIbHBIN pecypc
3 Meton 10 1 «Jlomamaue 3aJIaHUA.
KOOpAWHAT OcHoBHOE 00111ee 00pa3oBaHUE.
[eomerpusi», 7-9 kmace, AO
N3parensctBO «IIpocBemenue»
bubmuoreka ®OI'UC  «Mos
mkoima» —  lesson.academy-
4 Bekro 20 1
KTOpH content.myschool.edu.ru/02.3/0
9
Jmaaa I'eomerpus, 9 kmace, ®I'AOY
5 okpyxHoctu wu | 16 1 JTI10 «AKanemus
II0LIa1b Kpyra Munnpocsemienust Poccum»
I'eomerpus, 9 kiacc, ®PI'AOY
JBrkeHust
6 10 AI1O «Akanemus
IJI0CKOCTH
Munnpocsenienus Poccuny
DJIEKTPOHHBIN
MosToperte, 00pa3oBaTeNbHbII pecypc
oGoGeHe «Jomarinue 3alaHusl.
7 ’ 12 1 OcHoBHOE o0ee
CUCTeMaTU3aIH
. oOpazoBanue. ['eomerpus», 7—
s SHAHUH
9 kmacc, AO M3paTenbcTBO
«[IpocBemienue»
OBUIEE
KOJIMYECTBO 102 5 0
YACOB 1§(0)
I[TPOTPAMME

PaGouas mporpamma y4yeOHOro Kypca «BeposiTHOCTH M CTAaTHCTHKA» YrJy0JjeHHbIH ypoBenb (7-9

KJacce)

IHosicHuTeJALHAA 3aIIHCKA




Pabouas mporpamma ydeOHOrO Kypca «BeposTHOCTh M CTaTUCTHKa» HA YPOBEHb OCHOBHOI'O OOIIETO
oOpazoBanust s oOydatommxcst 7-9-x kmaccoB MAOY «Cpennsas mkonaNe8» paspabotana B
COOTBETCTBUU C TPEOOBAHUSIMMU:

o ®epepanpHOro 3akona ot 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii deneparymy;
npukaza Munnpocsemienus ot 31.05.2021 Ne 287 «OO6 yrBepxkaeHuu ¢enepaibHOTO

roCyJapCTBEHHOTO 00pa30BaTEIbHOTO CTaHAapTa OCHOBHOTO 00IIIEro 00pa3oBaHus»;

e mpukaza MunmnpocBemeanss ot 18.05.2023 Ne 370 «O06 yrBepkmeHuH —QeneparbHON
00pa30BaTeIILHON IPOTPaMMBbI OCHOBHOTO 00IIIEr0 00pa3oBaHU;

o npukaza Munnpocsemenust ot 22.03.2021 Ne 115 «O6 yrBepxkaenun [lopsnka opranuzanuu u
OCYIIECTBJICHUSI 00pa30oBaTEIbHON JACSITEIIBHOCTH 10 OCHOBHBIM  00II1€00pa30BaTeIbHBIM
nporpaMmaM — 0Opa30BaTeNbHBIM IPOrpaMMaM Ha4yajJbHOTO OOIIEro, OCHOBHOTO OOLIETr0 H
cpenHero o0Iero 00pa3oBaHuUs»;

o CII 2.4.3648-20 «CaHuTapHO-3NUJIEMUOJIOTHYECKHE TPEOOBaHUS K OpPraHU3alUsSIM BOCIUTAHUS U
oOy4eHHs, OTIbIXa M O3JOPOBJICHUS NETe W MOJIOJICKW», YTBEPKIACHHBIX IOCTaHOBICHUEM
rJIaBHOTO caHuTapHOro Bpada oT 28.09.2020 Ne 28;

e CanlluH 1.2.3685-21 «['urneHnyeckne HOPMATUBBI U TPEOOBAHHUS K 00ECTICUCHUIO OE301TaCHOCTH
n (unm) Oe3BpedHOCTH s 4eloBeKa (PAKTOpoB cpenbl OOMTAaHUS», YTBEPXKACHHBIX
MTOCTaHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.01.2021 Ne 2;

e KOHIENIHMH PAa3BUTHA MATEeMaTHYEeCKOTO OO0pa30BaHMSA, YTBEPKICHHOW  pacTopsDKEHHEM
[TpaBurtenbcTBa oT 24.12.2013 Ne 2506-p;

e y4eOHOTO TJIaHAa OCHOBHOTO 0OIIero oOpa3oBaHusi, yIBepkaeHHOTO npukazoM MAOY «Cpennsis
mkomaNe8» ot 31.08.2023 Ne 611 «OO0 yTBep>KIeHWH OCHOBHOM 00pa30BaTEIIBHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa30BaHUs;

PaGouass mporpaMMa OpHEHTHMpOBAHA Ha LeJeBble MPHOPHUTETHI, CPOPMYIUpPOBAaHHBIE B (eaepalbHON
paboueli mporpaMmMe BOCIIUTaHUS U B paboueii mporpamme Bociutanuss MAOY «Cpennsist mkoaNe8y.

B coBpeMenHOM 1IM(pOBOM MHpE BEPOSITHOCTh U CTATHCTUKA NMPHOOPETAIOT BCe OOMBIIYI0 3HAUMMOCTh Kak
C TOYKH 3pEHHUs MPAKTUYECKUX MPUIIOKEHUHM, TaK U HUX POJIM B 0Opa3oBaHUHU, HEOOXOIUMOM KaXIAOMY
yenoBeky. Bo3spacraer uucino mnpodeccuil, mpu OBIaJEHUU KOTOPHIMU TpebyeTcss Xxoporiass Oa3zoBas
MOATOTOBKA B 0OJIACTM BEPOATHOCTH U CTAaTHUCTUKM, Takas IOATOTOBKA BaXxHa MJIs MPOJOJIKEHUS
o0pa3oBaHus U Ui YCIIEUTHOM MpodeccoHabHON Kaphephl.

Kaxxaplif 4enoBeK MOCTOSIHHO NPUHUMAET pPEIICHUsT Ha OCHOBE HUMEIONIMXCS Y HEro NaHHBIX. A Uit
000CHOBAHHOTO MPUHATHUS PELICHUS B YCIOBUSIX HEIOCTaTKa WM U30bITKa MH(OpMALIMU HEOOXOIUMO B TOM
YHCIIe XOPOIIO CPOPMUPOBAHHOE BEPOATHOCTHOE U CTATUCTHUECKOE MBIILIICHUE.

NMenHo mosTtoMy OCTpO BcTaia HEOOXOAMMOCTh chopMHUpOBaTh y oOydaromuxcs (GyHKIHOHAIBHYIO
IrPaMOTHOCTh, BKIIIOUAIOUIYIO B c€0sl B KaueCTBE HEOTHEMJIEMOW COCTABIISIIOIIEH YMEHHE BOCIPUHUMATH U
KPUTHYECKH aHAIM3UpOBaTh HWHGOpPMAIMIO, TMPEACTaBICHHYI0O B pa3iMuHbIX (opmax, MNOHUMATH
BEPOSATHOCTHBIM XapaKTep MHOTUX pealbHBIX MPOLIECCOB U 3aBUCMMOCTEH, MPOU3BOJAUTH IPOCTEUIINE
BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B yueOHOM Kypce C OCHOBHBIMH IMpPHHIIMIIAMU cOOpa, aHalu3a W MPEJCTaBICHUS AAHHBIX U3
pas3nu4YHbIX cep KU3HHU 00IIeCTBa U TOCYJapCTBa MPHOOIIAaeT 0Oydaronuxcs K 0OIeCTBEHHBIM HHTEPEcaM.
N3ydeHne ocHOB KOMOWHATOPUKY pa3BUBAET HABBIKM OpPraHU3aIMU Iepedopa 1 MoIcYeTa Yuciia BAPHAHTOB,
B TOM YHCJI€ B IMPUKIATHBIX 3a7auax. 3HAKOMCTBO C OCHOBaMHU TE€OpHUHU TpadoB CO3/1aeT MaTeMaTHUECKU
dbyHnameHT ans GOpMUPOBaHUS KOMIETEHIUN B 00nacTv MH(OPMATUKH U IUQPPOBLIX TexHomorui. [Ipu
M3YYeHUHU CTATUCTUKU M BEPOSTHOCTH OOOTAIAIOTCS TMPEACTaBICHHS OOYYaroIUXCsl O COBPEMEHHOM
KapTUHE MHUpPa U METOJaX €ro MccienoBaHus, GopMUpyeTcs MOHUMAHUE POJIM CTATHUCTUKH KaK MCTOYHHKA
COIMANIFHO 3HAYMMOM MH(OPMAIIUU U 3aKIIAJBIBAIOTCS OCHOBHI BEPOSITHOCTHOTO MBITIICHUSI.



B cooTrBercTBUM C JaHHBIMH LIENSIMH B CTPYKType MpoTrpaMMmbl ydeOHOTO Kypca «BeposTHOCTH u
CTaTUCTHKa» OCHOBHOTO O0OLIero oO0pa3oBaHMs BBIJCICHBI CIEAYIOIINE COACPKATebHO-METOANYECKHE
nunun: «lIpencraBiaeHue JaHHBIX M ONMcCAaTeNbHAs CTaTUCTHUKa», «BeposSTHOCTBY, «DIEeMEHTHI
KOMOMHATOPHKNY», «BBeneHune B Teopuio rpadosy.
Copnepxanune muHuM «lIpencraBieHue AaHHBIX U ONMCATENbHAs CTATUCTUKA» CIYKUT OCHOBOM JuId
(dbopMHpOBaHHSI HABBIKOB pabOThl ¢ HWHPOpPMAIHMEH: OT YTCHHWS M UWHTEPIpeTalud HHPOPMAIUH,
MPEJCTAaBICHHON B Ta0IMIaX, HA TUarpaMMax u rpadukax, 10 cOopa, IpeACTaBICHUS U aHaJIN3a JaHHBIX C
WCIIOJIb30BAHUEM CTAaTUCTUYECKUX XapaKTEPUCTHK CpPEAHUX M paccerBaHusd. Pabotass ¢ JaHHBIMH,
oOydaroniyecs: ydaTcsi CYHMTHIBAaTh W WHTEPIPETHPOBATH JaHHBIC, BBIJIBHTaTh, apryMEHTHPOBATH U
KPUTHUKOBATh TMPOCTEHINHNE THUIOTE3bl, PA3MBIIUIATh HAJI (PaKTOpamH, BBI3BIBAIOIIMMH W3MEHYHUBOCTb, U
OIIEHUBATDH UX BIMSIHUE HA PaCCMATPUBAEMbI€ BETMYMHBI U TTPOLIECCHI.
HNHTYynTHBHOE NpEACTaBIEHUE O CIy4YalHOM M3MEHYMBOCTH, UCCIIEIOBAHUE 3aKOHOMEPHOCTEN U TEHICHIUN
CTAaHOBUTCS MOTHBHUPYIOLIEH OCHOBOM JUIsI U3Y4EHMsS TEOPUHM BEPOSTHOCTEH. BoJblIoe 3HAaYeHUE MMEKOT
MPaKTUYECKHE 3aaHusl, B YACTHOCTH OIBITHI C KIIACCHYECKUMHU BEPOSITHOCTHBIMU MOJICIISIMH.
[TonsiTHE BEPOSATHOCTH BBOJUTCS KaKk Mepa MpaBonogo0us ciydaitHoro coobitus. [Ipu nzyuenun yue6Horo
Kypca oOyd4aroniuecs 3HAKOMSITCA C MPOCTEHIIMMHU METOJaMH BBIYUCIICHHUS] BEPOSITHOCTEM B CIIy4allHBIX
OKCIIEPUMEHTaX C PAaBHOBO3MOXKHBIMU OJEMEHTAPHBIMH  HCXOJIaMU, BEPOSTHOCTHBIMH 3aKOHAMH,
MO3BOJISIIOIIMMU CTaBUTh W peliath Oosiee CIOKHbIE 3amaud. B yueOHBIM Kypc BXOAST HaydajbHbIE
MIPEACTABJICHUS O CIIy9alHBIX BEJIMUMHAX M WX YUCIIOBBIX XapaKTEPUCTUKAX.
B pamkax yueOGHOro Kypca OCYIIECTBISI€TCS 3HAKOMCTBO OOYYArOIIMXCS C MHOXECTBAMH M OCHOBHBIMHU
oTepanusIMu HaJ MHOXKECTBAMH, PACCMaTPUBAIOTCS MPUMEPHI MPUMEHEHUS I PEIICHUs 3a71a4, a TakKe
MCIIOJIb30BAHUS B JPYTUX MaTeMaTHUYECKUX Kypcax U Y4eOHBIX MpeaMeTax.
B 7-9-x xmaccax m3ydaercs y4eOHbIH Kypc «BeposITHOCTh M CTaTHCTHKA», B KOTOPBIA BXOJAT Pa3ieiibl:
«[IpeacraBnenue MaHHBIX U ONMHUCATENIbHAS CTATUCTHKaA», «BeposTHOCTHY», «DNeMEHThl KOMOMHATOPUKIY,
«BBeznenue B Teoputo rpadony.
Ha u3yuenne yue6HOTO Kypca «BeposTHOCTH U cratucthka» oTBoauTtcs 102 waca: B 7-M kiacce — 34 gaca
(1 uac B Hexemo), B 8-M kimacce — 34 yaca (1 gac B Hezenmo), B 9-M kiaacce — 34 vaca (1 yac B HeaEIiO).
Jliia peanuzanuy MporpaMMbl HUCTONb3YIOTCA YUeOHUKH, JOMYHIICHHbIE K HUCIIOJIb30BAHUIO MPHU pealli3aliu
HMMEIOILIUX FOCYAaPCTBEHHYIO aKKPEAUTAIIMIO0 00pa30BaTeIbHBIX MPOrpaMM HauyaabHOro 00IIEero, OCHOBHOTO
obmiero, cpenHero oOmiero o0pa3oBaHUs OpraHU3AlMsIMH, OCYIIECTBISIONMMU 00pa30BaTEIbHYIO
JEeSTENBHOCTD, TprKazoM MunHnpocsemenus ot 21.09.2022 Ne 858:
e Marematuka. BeposiTHOCTh U cTaTucTUKa: 7—9-€ Ki1acchl: 0a30BbIi ypOBEHb: YUEOHUK: B 2 4aCTSX,
7-9 xnaccel/ Beicoukuit U.P., Slmenko W.B.; mox pen. SAmenko M.B., AkimonepHoe oO0IIeCTBO
«3narenbcTBO "lIpocBemienue»;

DneKTpOHHBIE 00pa30BaTeIbHbIE PECYPCHI, NOMYIICHHbIE K MCIOJb30BAHUIO MPU peanu3alii HUMEIOIINX
rOCY/IapCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTeIbHBIX MPOrpaMM Ha4yalbHOTO OOIIEro, OCHOBHOTO OOILEro,
cpeanero o0riero oopazoBanus nmpukazoM Munnpocsemenus ot 02.08.2022 Ne 653:

e BeposatHocTb u cTatucTuka, 7 knacc, ®I'AOY JII10 «Akanemus Munnpocsenienus Poccumy;

e BeposatHocTb u cratucThka, 8 knace, ®I'AOY IO «Axagemuss MunmnpocseieHusi Poccuny;

e BeposatHocTb u ctatuctika, 9 kinacc, DI'AOY JII1O «Akanemus MunmnpocsemieHusi Poccuny;
Conep:xanue yueOHOro npeamera
7-ii Kaace
[IpencraBieHne JaHHBIX B BHJE TaONHII, [uarpamm, rpadukoB. 3anoiHeHHue TaOIUIl, YTEHHE U TOCTPOCHUE
auarpamMMm  (CTOJIOMKOBBIX (CTOJIOWATHIX) M KpPYroBbiX). UTeHune TpaduKOB peambHBIX IPOIIECCOB.
N3Bneuenne nHGOpMAIUK U3 IUATPaMM U TaOJHII, UCTIOJIH30BAHUE U UHTEPIIPETAIUS JTAHHBIX.
OnucarenpHasi CTaTUCTHKA: CpeqHee apu(pMeTHUYecKoe, MeIuaHa, pa3Mmax, HaumOojbllee W HAaUMEHbIIEe
3HaueHUs1 Habopa YHCIOBBIX NaHHBIX. [IprMepsI cinydaiiHON W3MEHYUBOCTH.



CrnygaitHblii SKCTIEpUMEHT (OTIBIT) M CiTydaiiHOe coObITHE. BeposTHOCTh U yacToTa. Posib MaloBEpOSTHBIX U
MPAKTUYECKH JIOCTOBEPHBIX COOBITHIA B MpHUpojae W B oOmiectBe. MoHEeTa M UrpajgbHas KOCTh B TEOPHH
BEPOSATHOCTEM.

I'pad, BepmuHa, pedbpo. Crenens BepinHbl. Yucno pebep u cymmapHasi cTeneHb BepuinH. IIpencraBienue
o cBs3HOcTU Tpada. Lenu u nuknel. [Tytu B rpadax. O6xon rpada (sitnepoB mytsh). [IpencraBnenue o0
OpueHTHpOBaHHOM rpade. Pemenue 3amad ¢ momomipio rpados.

8- kJ1ace

[IpencraBnenne faHHBIX B BUJIE TaOIUI], IHArpaMM, TpapuKOB.

MHoXecTBO, 53JE€MEHT MHOXECTBa, MOAMHOXecTBO. Onepauuu HajJ MHOXECTBAMHU: OObEIUHEHHUE,
nepeceyeHue, nonoiaHeHue. CBONCTBA onepauuii HaJ MHOXKECTBAMM: IEPEMECTUTENIBHOE, COUYETATEIbHOE,
pacrpenenuTensHoe, BKIIoUeHHs. Vcrnonp3oBanue rpaguyeckoro mpeacTaBieHusi MHOXKECTB JUIsl OITUCAHUS
peaJIbHBIX MPOLIECCOB U SIBJICHUM, IPH PELICHNUH 3aau.

N3mepenue paccenBanus JaHHbIX. Jucnepcrs U cTaHAapTHOE OTKIOHEHUE YHUCIOBBIX HabopoB. JuarpamMmma
paccenBaHMUsl.

DnemMeHTapHble COOBITHS cilydailHoro ombita. CioydaiiHble coObITHs. BepositHocTu coObiTuil. OnbITHL €
PaBHOBO3MOKHBIMH 3JIEMEHTapHbIMU COOBITUSIMU. CitydaiiHblil BbIOOP. CBSI3b MEXAYy MallOBEPOATHBIMHU U
MPaKTUYECKU JIOCTOBEPHBIMU COOBITUSIMU B IPUPO/IE, OOLIECTBE U HAYKE.

JlepeBo. CBoliCTBa NE€pPEBHEB: €IMHCTBEHHOCTh IYTH, CYIIECTBOBAaHWE BUCSYEH BEPIIMHBI, CBSI3b MEXKIY
YHCJIOM BEpIIMH U yuciioM pedep. [lpaBuno ymHoxxenus. Penenue 3aau ¢ noMouibio rpados.
[IpotuBononoxHeie coObiTUs. J(narpamma Ditnepa. O0benHeHue U niepecevyenre coopiThil. HecoBmecTHbIE
coObiTus. @opMyna CIOXKEHHMsS BEpOSITHOCTEH. VYcCJIOBHas BepOSTHOCTh. [IpaBUIO  yMHOXEHHS.
HezaBucumsle coObitus. [IpencraBieHue skcrepuMeHTa B BHUJE JepeBa. PelnieHue 3a1ad Ha HaXOXJAEHUE
BEPOSITHOCTEHN € TTOMOIIIBIO JIEPEBA CIIY4alHOTO SKCIEPUMEHTA, IUarpaMmm Disepa.

9-i1 kJiacce

Cunyc, kocunyc, TaureHc yrjioB oT 0° mo 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOXAECTBO. DopMyIb
IIPUBEACHHUS.

Pemienne tpeyronbHukoB. TeopemMa KOCHHYCOB M Te€OpeMa CHUHYCOB. PellleHHe MpakTUYeCKHX 3a7ad ¢
HCII0JIb30BAHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CUHYCOB.

IIpeobpazoBanue nogobus. [TonoGue COOTBETCTBEHHBIX 3IEMEHTOB.

Teopema 0 mpousBeACHHH OTPE3KOB XOPH, TEOPEMBI O IPOU3BEIECHUU OTPE3KOB CEKYIIMX, Teopema O
KBaJlpaTe KacaTeabHOMU.

Bekrop, anuHa (MOAyab) BEKTOpPA, COHANPABIIEHHBIE BEKTOPBI, IPOTUBOIOJIOKHO HAIIPABICHHbBIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEpAllUU HaJ BEKTOpaMu. Pa3ioxkeHune BeKTopa 1o IByM
HEKOJUIMHeapHbIM BekTopaM. Koopaunats! BekTopa. CkansipHOE NIPOU3BEACHNUE BEKTOPOB, IPUMEHEHUE VIS
HaXO0XJACHHUS JIIMH U YIJIOB.

JlexkapTOBbI KOOPAMHATBI HA TUIOCKOCTU. YPAaBHEHUS NPSIMON M OKPYKHOCTH B KOOpJAMHATAX, IIEPECEUCHUE
OKPY’KHOCTEH U NpsAMBIX. METOI KOOPAUHAT U €r0 IPUMEHEHHE.

IIpaBunbHBIE MHOTOYrOJabHUKU. JIMHA OKpY:KHOCTH. I'pamycHas M paauaHHas Mepa yria, BBIYUCICHUE
JUIMH OyTr OKpykHOocTel. [nomans kpyra, cekTopa, CErMeHTa.

JIBMKEHUS MJIOCKOCTU M BHYTPEHHUE CUMMETpHUM (Uryp (s1eMeHTapHble npeactaBienus). [lapannensHbiit
nepenoc. [IoBopor.

IInannpyemsble pe3yJibTaThl 0CBOCHUSI IPOrPAMMBI

JInyHOCTHBIE pe3yJIbTAThI

JIn4HOCTHBIE pe3y/bTaThbl OCBOCHUS MPOrpaMMbl y4eOHOT0 Kypca « BeposTHOCT U CTaTUCTHKA
XapaKTEePU3yIOTCSL:

1) maTpuoTHYECKOE BOCTIMTAHHE:



MPOSIBJICHUEM MHTEpEeca K MPOILIOMY U HACTOSIIEMY POCCUMCKON MaTeMaTUKH, IIEHHOCTHBIM OTHOIICHUEM
K JIOCTH)KECHUSM POCCHUMCKUX MATEMATUKOB M POCCHUHCKOM MAaTEMATHYECKOW IIKOJbI, K HCHOJIb30BaHUIO
ITHX IOCTHKEHUU B APYTUX HAyKaX U MPHUKIAIHBIX chepax;
2) TPa’KAAHCKOE U TYXOBHO-HPABCTBEHHOE BOCTIUTAHME:
TOTOBHOCTBIO K BBITIOJIHEHUIO OOS3aHHOCTEH TpaKJaHWHA W PEau3allid €ro MpaB, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHHPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUN, MPOLEIYp TPaKITAHCKOTO
obmiecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTBIO K OOCYKICHHUIO 3TUYCCKUX MPOOIIEM, CBSA3aHHBIX C
MPAaKTUYECKUM TPUMEHEHHEM JOCTIKCHUM HayKH, OCO3HAHUEM BaXKHOCTH  MOPAIBbHO-ITHUYECKUX
MIPUHIIUATIOB B JICATEIILHOCTH YYEHOTO;
3) Tpy/10BO€ BOCIIUTAHHE:
YCTaHOBKOM Ha aKTHMBHOE y4YacTHE B PEUICHWU MPAKTHYECKUX 3a]ad MAaTeMAaTHYEeCKOW HaIlpaBJIE€HHOCTH,
OCO3HAaHHUEM BAXXHOCTH MAaTEeMaTHYEeCKOro OOpa3oBaHMs Ha TPOTSHKEHUHM BCEH KU3HM MJIsl  YCTICITHOM
npoheCCHOHANBHOM JEATETPHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM |
MOCTPOCHUEM WHIUBUYAJIbHOW TpPaeKTOpUM OOpa30BaHMsI U JKU3HEHHBIX IUIAHOB C YYE€TOM JIMYHBIX
MHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEN;
4) 3cTeTn4YecKoe BOCIIUTAHUE:
CIOCOOHOCTBIO K AMOITMOHAIHPHOMY W ACTETHYECKOMY BOCIPHSATHIO MaTEMaTUYECKUX OOBEKTOB, 3ajad,
pelieHui, pacCy>K/1IeHU, yMEHHUIO BUJIETh MaTeMaTHIECKHUE 3aKOHOMEPHOCTH B HCKYCCTBE;
5) HeHHOCTH HAYYHOT'0 MO3HAHMS:
OpPHEHTAIIMEW B JCATEIPHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX TMPEJACTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSAX DPA3BUTHUSI YEJIOBEKA, MPUPOJIBI W OOIIECTBa, MOHUMAHUEM MaTeMAaTHUYeCKOW HAyKH Kak
cdepbl ueroBeuecKOM AESITEeIbHOCTH, ATANOB €€ Pa3BUTHUSI U 3HAYUMOCTU Ui Pa3BUTUS IIUBUIM3ALIMH,
OBJIAJICHUEM SI3bIKOM MaTeMaTHUKHM M MaTeMaTU4YecKoll KyJIbTypoll Kak CpeACTBOM IIO3HAHUS MHPa,
OBJIaJICHUEM MPOCTEUIITUMH HaBBIKAMU HUCCIIEIOBATENIbCKON JIEATEIbHOCTH;
6) ¢pusnyeckoe BocnuTaHue, JOPMHUPOBAHNE KYJIbTYPbI 3I0POBbSI H IMOIMOHAILHOIO GJIAr OOy YHS:
TOTOBHOCTBIO MPUMEHATh MAaTeMAaTUYECKHE 3HAHHUS B HMHTEpecax CBOETO 3J0POBbs, BEIEHHUS 3J0POBOTO
o0pa3a xu3HU (30pOBOE MUTAHUE, COATAHCUPOBAHHBIN PEKUM 3aHATUN U OTABIXA, peryspHas pundeckas
aKTUBHOCTbH), C(hOPMUPOBAHHOCTHIO HaBbIKa pe(eKCUU, IPU3HAHUEM CBOETro IpaBa Ha OMIMOKY U TakKoTro
e TpaBa JPyroro 4eioBeKa;
7) 3K0JI0THYeCKO€e BOCIIMTAHME:
OpUEHTAllel Ha MpUMEHEHHE MaTeMaTHYeCKUX 3HAHUM Ui pelleHus 3aJad B 00JIACTH COXPaHHOCTH
OKpY’Karolllel cpeibl, IIIAaHUPOBAHMSI TIOCTYIIKOB M OLIEHKH MX BO3MOXHBIX MOCIEACTBUM JIJIs1 OKpYKarolen
Cpelbl, 0CO3HAHHEM TTI00ATBHOTO XapaKTepa HKOJIOTHUECKUX MPOOIeM U MyTel UX pelieHus;
8) amanTanus K H3MEHSIIOIHUMCS YCJIOBUSIM CONMATBLHO M PUPOIHOI cpebl:
TOTOBHOCTBIO K JICHCTBUSM B YCIOBUSIX HEOMPEIEICHHOCTH, MOBBIIICHUIO YPOBHS CBOEH KOMIETEHTHOCTH
yepe3 MPaKTUYECKYI0 NIeATENbHOCTh, B TOM YHUCIE YMEHHUE YUUTHCA Y JPYIHX JIOACH, MpHoOperaTh B
COBMECTHOM AEATEeTbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUHU U3 OIBITA JPYTHUX;
HEO0OXOIMMOCThIO B (DOPMHUpPOBAHUM HOBBIX 3HAHHM, B TOM 4YHuclie (GOpMyIUpoBaTh WACH, MOHSITHS,
rUNoTe3bl 00 00BEKTaX U SIBJICHUSIX, B TOM YHCIIE paHee HEU3BECTHBIX, 0CO3HABATh A€(PUIIUTHI COOCTBEHHBIX
3HaHUM U KOMIIETEHTHOCTEH, MIJIAHUPOBATH CBOE Pa3BUTHE;
CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYallMIO, BOCIIPUHHUMATh CTPECCOBYIO CHUTYallMI0 KaK BBI3OB,
TpeOyIOIIMIT KOHTPMEpP, KOPPEKTUPOBATh MPHUHUMAEMble peHIeHus W JeWcTBUs, (HOpPMyIUpOBaTh H
OIICHUBATh PUCKHU U MOCIEICTBUSA, (GOPMHUPOBATH OTIBIT.
MeTtanpeaMeTHbIe pe3yJabTAThl
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIC YUeOHBbIE 1eliCTBUA
ba3zoBble 1oruyeckue AeicTBUA:

e BBIIBISITH U XapaKTEPH30BaTh CYIIECTBEHHBIE MPU3HAKKM MAaTEMAaTHYECKHX OOBEKTOB, MOHSATHUH,

OTHOIICHUH MEXIY MOHSTUAMH, (OPMYIHPOBATH OMpPEJCICHUsS TOHSITUN, YCTaHABIUBATh



CYIIECTBEHHBIN NMPHU3HAK KIAacCU(UKALMU, OCHOBAHMS IJIsi 00OOIIECHHS U CPaBHEHHUS, KPUTEPUHU
IIPOBOJMMOIO aHAJIN3a;

e BOCIHpUHUMATH, (OPMYIHpPOBATH U  MPeOOPa3OBBIBATH CYXKICHHS: yTBEPAUTEIbHBIE H
OTpHILIATENIbHBIE, EANHUYHBIE, YACTHBIE U 00IIUE, YCIOBHBIC;

e BBUIBJIATH MaTeMaTU4YeCKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3HM M MPOTUBOpEUUs B (aKTax, JAAHHBIX,
HAOJIOIEHUSAX WM YTBEPXKACHUSAX, TMpemIaraTb KPUTEPHH IS BBISIBICHUS 3aKOHOMEPHOCTEH H
IIPOTUBOPEUNL;

e JlefaTh BBIBOJBI C MCIOJb30BAHUEM 3aKOHOB JIOTHMKH, JAECAYKTUBHBIX W HHIYKTHBHBIX
YMO3aKIOYEHUH, YMO3aKIOUEHUI 110 aHaJIOTUH;

e pa3duparh JI0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKACHUH (IpsSMble M OT MPOTHBHOTO),
MIPOBOJIUTH CAMOCTOSATEIIFHO HECTIOXKHBIE JJOKAa3aTeIbCTBA MAaTEMATHIECKUX (PaKTOB, BHICTPAHUBATh
apryMeHTallMl0, MPUBOJUTH TMPUMEPbl M KOHTPHOPUMEPHl, OOOCHOBBIBATH COOCTBEHHBIE
paccyXeHus;

e BBIOMpaTh crnoco® pemieHuss yd4eOHOHM 3anauM (CpaBHUBATh HECKOJIbKO BapHAHTOB pEIICHUS,
BbIOMpaTh HarOoJiee MOIXOASIINN C YUETOM CaMOCTOSITENIbHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble uccienoBarenbckne AeiicTBUS:

e CIOJb30BaTh BOMPOCHl Kak HCCIENIOBATENbCKUI HMHCTPYMEHT TMO3HaHUS, (QOpMyIHpoBaTh
BOIPOCHI, (PMKCHUPYIOLINE TPOTUBOPEUNE, MPOOIEMY, CAMOCTOSTEIbHO yCTaHABIMBATh HCKOMOE U
naHHOE, GOPMUPOBATH THIIOTE3Y, ApTYMEHTHUPOBATH CBOIO MO3UINIO, MHEHHUE;

e TPOBOJUTH IO CaMOCTOSATENBHO COCTaBJICHHOMY IIJIaHY HECJIOKHBIH SKCIEPUMEHT, HeOOJIbIIoe
UCCIIEIOBAaHUE IO YCTAaHOBJICEHHWIO OCOOEHHOCTEH MaTeMaTH4ecKoro OObEeKTa, 3aBUCHUMOCTEH
00BEKTOB MEXTY COOOI;

e CaMOCTOSITENbHO (HOPMYIHPOBATH OOOOLIEHMS M BBIBOJABI 10 pe3yabTaTaM IPOBEAECHHOTO
HaOJI0IEHNs, UCCIIEIOBAHUS, OLIEHUBATh JOCTOBEPHOCTh MOJIYYEHHBIX PE3yJIbTaTOB, BBIBOJIOB U
000011IeHMIT;

e IIPOrHO3MPOBATh BO3MOKHOE pa3BUTHE MpPOIEcCa, a TAKKE BBIIBUTATh MPEAINOJIOKEHUS O €ro
Pa3BUTHH B HOBBIX YCIIOBUSIX.

Pabora c nundpopmanmeii:

e BBIABJIATH HEJOCTATOUYHOCTh M N30BITOUHOCTh MH(OPMALIMH, JAHHBIX, HEOOXOUMBIX JJISl PEIIEHUS
3aJauy;

e BBIOMpATh, AHAIU3UPOBATH, CUCTEMATHU3UPOBATh U MHTEPIPETHUPOBATH UH(OPMAIMIO PA3IUYHBIX
BUJIOB U ()OpPM NpE/ICTABIICHUS;

e BbIOMpaTh (hopMy IpeacTaBiIeHUs] UHGOPMAMKM U WLTIOCTPUPOBATh pellacMble 3aJaul CXeMaMH,
JrarpaMMamMu, MHOU rpaguKoi 1 uX KOMOMHALIUSAMY;

e OLEHMBATH HAAEKHOCTh HHGPOpPMALMU IO KPUTEPUSM, MPEUIOKEHHBIM YUUTENIeM WIH
Cc(OpPMYJINPOBAHHBIM CaMOCTOSITENIBHO.

KoMMmyHMKaTHBHBIE YHMBeEpPCAJbHbIE Y4eOHbIe 1eliCTBUA:

e BOCIPUHUMATH U (HOPMYIUPOBATH CYXAECHUS B COOTBETCTBUU C YCIOBHSIMM M LIEISIMHU OOLICHHS,
SICHO, TOUYHO, TPAaMOTHO BBIpaXkaTh CBOIO TOUKY 3P€HUS B YCTHBIX U NHCBMEHHBIX TEKCTaX, 1aBaTh
MOSICHEHHUS 10 XO/1y PELICHMs 3a/1a4l, KOMMEHTHPOBATh IOJTY4YE€HHBIN pe3yJIbTaT;

e B X0Je 00CY)XJIEHH 3a7aBaTh BOIIPOCHI M0 CYIIECTBY 00CYXAaeMOM TeMbl, IpoOIeMbl, peraeMoi
3aJla4uM, BBICKA3bIBAaTh HJIEU, HALIEJICHHBIC HAa MOMCK PELICHMS, COMOCTAaBIISTh CBOU CY)KIEHUS C
CYXKJIEHUSIMH JAPYIMX YYaCTHMKOB JHajiora, OOHapy)XHMBaTh pa3ziIMyuue U CXOJACTBO MO3MIMH, B
KOPpEKTHOH (opme (HopMyIHpoBaTh pa3HOIIACHs, CBOM BO3PaXKEHHUS;

e TMPEACTABIATH PE3yAbTaThl PEIICHUS 3aJaud, OKCIEPUMEHTA, HCCIIEIOBaHMs, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMPATh (hopMaT BBICTYIUIEHHUS C YUETOM 3a/1a4 MPE3eHTallMd U 0COOCHHOCTEN
ayJIUTOpUH;



e TIOHMMATh U UCIOJIBH30BATH MPEHMYILIECTBA KOMAHAHON U WHAWBUIYAILHOW PaOOTHI MPH PELICHUN
y4eOHBIX MaTEeMaTHUYECKHX 3a/1a4;

e TIPUHHMMATH IEJIb COBMECTHOW JESATEIbHOCTH, IUIAHUPOBATh OPraHU3aIMI0 COBMECTHOW paboTHI,
pacmpenensTh BUAbI padoT, JOrOBapUBATKLCS, 00CYKAATh MPOIIECC U Pe3yIbTaT paboThl, 00001IAaTh
MHEHHS HECKOJBbKHUX JIFOJICH;

e YYaCTBOBATh B IPYNIOBHIX (opMax paboTel (00CYkaeHUsS, 0OOMEH MHEHUSMH, MO3TOBBIE IITYPMBI
U JIp.), BBITOJIHATH CBOIO YacTh PabOThl U KOOPAMHUPOBATH CBOM JICHCTBUSA C APYIHMH WICHAMH
KOMaH/bl, OIICHMBATh KAaueCTBO CBOET0 BKIaJa B OOMMI MPOAYKT IO KPUTEPHUSIM,
c(OpMYIMPOBAHHBIM YYaCTHUKAMHU B3aHMOJCHCTBHSL.

PeryasiTuBHbIe YHUBEpcaJIbHbIE yueOHbIe IeiicTBUS
Camoopranu3anus:

e CAMOCTOSITEJILHO COCTaBJIATH IUIaH, AITOPUTM PELIEHMs 3a7aun (WM €ro YacTh), BBIOUPATh CIOCO0
pelIeHusl ¢ y9eTOM HUMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHPOBATh H
KOPPEKTHPOBATh BAPUAHTHI PEIICHUN C YYETOM HOBOM MH(OPMAIIUH.

CaMOKOHTPO.1b, SMOLMOHATbHBII HHTEJJIEKT:

e BIQJETh CIOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJS TIpoliecca MW pe3yibTraTa pelieHHs
MaTeMaTUUeCKOM 3a1auM;

e TIPEIBUACTH TPYIHOCTH, KOTOPHIC MOTYT BOSHHKHYTH IPU PEIICHUH 3a/1a49¥, BHOCHUTH KOPPEKTHUBBI
B JICATENBHOCTh HAa OCHOBE HOBBIX OOCTOSITENBCTB, HAWJCHHBIX OINIMOOK, BBISBICHHBIX
TPYAHOCTEW;

e OIICHMBATh COOTBETCTBHE PE3yJIbTaTa JCATEIHHOCTH MOCTABICHHOW IENN M YCIOBHSAM, OOBSCHITH
NPUYMHBI  JOCTWKEHUS WM HENOCTKEHHUS LedH, HaxOOuTh OMMOKY, JaBaThb OLIEHKY
MPUOOPETEHHOMY OTIBITY.

IIpeameTHbIe pe3yabTaThI

7-# KJacc

K koH1y oOyuenus B 7-M kJ1acce 00y4aromuiics OJYYHUT CIAEAYIOIINE TPEAMETHbIE Pe3yabTaThl:

Uurats nHGOpMAIHIO, TPEICTABICHHYIO B TaO/MIaX, HA AMarpaMMax, MpeiCTaBisaTh JaHHbIE B BUJIE
TaOIHI, CTPOUTH AMArpaMMBbI (CTOJIOMKOBBIE (CTOJIOUATHIC) U KPYTOBBIE) IO MacCHBaM 3HAYCHUH.
OnuceiBaTh U MHTEPHPETUPOBATH pEalbHbIC YMCIOBBIC JaHHbBIC, MPEJCTABICHHbIE B TAaOIUIAX, HA
nuarpammax, rpagukax.

Hcnonb30Bath Ui OMMcaHUs AAHHBIX CTATUCTHUYECKUE XapaKTEPUCTUKU: CpefHee apupMeTHUecKoe,
MeraHa, HauOoJiblllee 1 HauMeHbIlIee 3HaYeHHUs], pa3Max.

HNmers mpenctaBieHHe O CIydalHOM W3MEHYMBOCTH Ha TMpUMepax IeH, (GU3NYECKUX BEJIUYUH,
AHTPONIOMETPUYECKUX JTAHHBIX, UMETh MPEACTABICHUE O CTATUCTUUECKON YCTOWYUBOCTH.

8- i1 KJy1ace

K xoniy o6y4yenust B 8-M ki1acce 00y4yarouIuiicss HOJYYHUT CIAEAYIOIINE MPEAMETHBIE Pe3yIbTaThl:
W3Bnekats u mpeoOpa3oBbIBaTh MH(YOPMAIMIO, MPEACTABICHHYIO B BUAE TaONWIl, Juarpamm, rpadukos,
MIPEJICTaBIATh JaHHBIE B BUJIE TaOIHII, TUarpamm, rpadukos.

OnuceiBaTh JaHHBIE C IOMOIIBIO CTATUCTHYECKUX MOKa3aTeNel: CpeTHIX 3HAYCHU 1 Mep pacCeBaHUS
(pa3max, qucmepcus U CTaHJAPTHOE OTKIOHEHHE).

HaxoauTh 4acTOTHI UMCIOBBIX 3HAYEHUI U YaCTOTHI COOBITHIA, B TOM YHKCIIE TIO pe3ylbTaTaM U3MEpPEHHH 1
HaAOIIOECHUH.

Haxoauth BeposSTHOCTH CITy4aifHBIX COOBITHIA B OTIBITaX, 3HAast BEPOSITHOCTH 3JIEMEHTAPHBIX COOBITUMN, B TOM
YHCIIe B OTBITaX C pAaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITUSMHU.

Hcnonp3oBatk rpaguueckie MOJAEIH: JePEeBO CIYyYalHOro AKCIEPUMEHTa, AuarpaMMbl Diliepa, yucioBas
npsimasi.



OnepupoBaTh MOHSATUSMH: MHOXECTBO, IOJIMHOKECTBO, BBINOJIHATH ONEpPallUd HAJ MHOXKECTBaMHU:
oOBeIMHEHUE, TIePEeCeUCHHE, MOTIOJTHCHHE, IEePEYUCHIATh 3JIEMEHTHl MHOXECTB, IMPHUMCHSITH CBOWCTBA
MHOECTB.

Hcnonb3oBath rpaduveckoe mpeAcTaBIeHUE MHOKECTB U CBSI3CH MEXKy HUMH IS OTIMCAHUS TMPOIIECCOB H
SIBJICHUH, B TOM YHCJIE TIPY PEIICHUH 337249 U3 IPYTUX yICOHBIX MPEIMETOB H KYPCOB.

9- i1 KJ1aCC

K xonIty 00y4ueHust B 9-M Kjacce 00ydarOImMics MOJYyYUT CISAYIONINE TPEAMETHBIE PE3yIbTaThl:
W3Biekath u mpeoOpa3oBbIBaTh HH(DOPMAIIHIO, TIPEACTABICHHYIO B PA3JIMYHBIX UCTOYHUKAX B BUJIC TAOJIHII,
nrarpamm, rpaduKoB, MPEJICTaBIATh TaHHBIC B BUIC TAOJUII, TUarpaMM, rpaduKoB.

Pemrate 3amaun opraHM30BaHHBIM MEpPeOOPOM BAPUAHTOB, a TAKXKE C MCIOJB30BaHMEM KOMOWHATOPHBIX
MIPaBUJI U METOJIOB.

Hcnonws30Bath onucarenbHbIE XapaKTEPUCTHKU IS MACCMBOB YMCIIOBBIX JAHHBIX, B TOM UHCIE CPEAHHE
3HAYEHHS U MEPHI PACCEUBAHMS.

HaxonuTh 4acToThl 3HAUYE€HUM M YaCTOTHI COOBITHSI, B TOM YHUCIE MOJB3YSICh pe3yabTaTaMU MPOBEIEHHBIX
M3MEpPEeHUN 1 HaOII0ICHUH.

Haxonuth BEpOATHOCTH CIIydalHBIX COOBITHII B H3YYEHHBIX OIBITaX, B TOM YHCJIE€ B OMbBITaX C
PaBHOBO3MOKHBIMU DJIEMEHTAPHBIMU COOBITHSIMH, B CEPHUSAX MCIBITAHUNA 70 TMEPBOTO yCIieXa, B CEPHUIX
ucnbiTaHui bepHymu.

HNwmets nipeacrapiieHne 0 Ciiy4ailHOM BEJIMYUHE U O PACIIPEIETIEHUHA BEPOSTHOCTEM.

Nwmets npencTaBieHre o 3ak0HE OOJBIITUX YHCENT KaK O MPOSBICHUN 3aKOHOMEPHOCTH B CITYIaifHOM
W3MEHYUBOCTH ¥ O POJI 3aKOHA OOJBIIINX YHCEI B MPUPOJIC U OOIIECTRE.

TemaTn4yeckoe MJIAaHUPOBAHUE

7-1 KkJace
HanMeHoBaHMe KoauuecTBo yacon
Ne DJIeKTPOHHbIE (uudposbie)
a3JesioB U TeM
wm | P Beero Kontposbnrie | [IpakTuieckue | ogpazopareanHbie pecypebl
porpamMmel padoThI padoThI
bubanorexka ®I'YIC «Mos mKoaa» —
[IpencraBnenue
1 7 2 lesson.academy-
JIAHHBIX
content.myschool.edu.ru/02.4/07
BepositHOCTh U cTatucTHKa, 7 Kiacc,
OmnucarenbHas
2 8 1 OIrrA0y AI10 «Akanemus
CTaTUCTHKA
Munnpocsemenus Poccuny
. bu6mmorexka ®I'MC «Mos 1mikoaa» —
Cnyuaiinast
3 6 1 lesson.academy-
U3MEHYUBOCTh
content.myschool.edu.ru/02.4/07
BeposiTHOCTh M cTaTUCTHKA, 7 Kiacc,
Beenenue B
4 4 OrrAOY JAI1O «AxameMus
TeopHio rpados
Munnpocseuienus Poccum»
BepositHocTh u
BeposiTHOCTh M cTaTUCTHKA, 7 Kiacc,
4acToTa

5 4 1 Or'rAOY JII1O «AxameMus

CIIYUYaUHOTO
i Munnpocseenus Poccum»
cOOBITUA

O06001menue,
CHUCTEMATH3AIHS




3HAHUNI

OBILEE
KOJIMYECTBO
34 2 5
YACOB 1o
I[MPOT'PAMME
8- ky1acc
H KoJsnyecTBo 4yacoB
Ne ;“B:;::Ba:::M DJIeKTPOHHbIE (uudgpossbie)
n/m | P Beero Konrpoubueie | IIpakTH1eCcKHe | oGhazopaTenbHble pecypebl
porpamMMbl paGoThI paGoThI
bubnuorexa ®IT'UC «Mos mkonay —
[ToBTOpEHME Kypca
1 7 1o KAcea 4 lesson.academy-
content.myschool.edu.ru/02.4/08
OmnucarenpHas
BepostHocTh U cTaTucTuka, 8 Kiacc,
CTaTHCTHKA.
2 4 OIr'rAOy AI1O0 «Axanemus
PaccenBanue
Munnpocsenienust Poccumn
TTAHHBIX
bubmuoreka ®IT'UC «Mos mkonay —
3 | MHOXecTBa 4 lesson.academy-
content.myschool.edu.ru/02.4/08
BepositHocTh BeposiTHOCTh U cTatHCcTHKA, 8 Kiacc,
4 CITy4aitHOTO 6 1 DOIrrAOY IO «AxanemMus
COOBITUSA Munnpocsenienus Poccum
bubmuoreka ®I'NC «Mos mikonay —
BBenenue B
5 reopiio rpacos 4 lesson.academy-
P P content.myschool.edu.ru/02.4/08
CrvaaiinLe BeposiTHOCTh M cTaThcTHKa, 8 Kiacc,
6 i 8 DO AOY IO «AxaneMus
COOBITHSA
Munnpocsemenus Poccuny»
O06o001enue,
7 CUCTEMATU3ALUA 4 2
3HAaHUHU
OBILEE
KOJIMYECTBO
34 2 1
YACOB 1§(0)
I[TPOTPAMME
9-# kJyacc
HanMeHnoBaHme KoanuecTBo yacos
Ne A31EN0B H TeM DJIEKTPOHHBIE (uudposbie)
n/m | P2 Beero Konrpounupbie | IIpakTHYECKHE | oGhazoBaTenbHbIE pecypebl
nporpamMMbl padoThI padoThI
1 |IloBTOopenue kypca |4 bubnmnoreka ®I'UC «Mos mKomay —




8-ro kiacca lesson.academy-
content.myschool.edu.ru/02.4/09
Bepostnocts u cratucTuka, 9 kiacce,
OJEMEHTHI
2 4 DI AOY IO «AxanemMus
KOMOHMHATOPHKH
Munnpocseuenus Poccum»
bubanorexka ®I'NC «Mos mKkoay —
I'eomerpuueckas
3 D OSTHOCTE 4 lesson.academy-
P content.myschool.edu.ru/02.4/09
bubmnoreka ®I'NC «Mos mKkoay —
Ucnerranns
4 Be 6 lesson.academy-
HYJLIN
pHY content.myschool.edu.ru/02.4/09
Crvaaiina Bepostnocts u craTucTHka, 9 Kiace,
WHas
5 i 6 Or'AOY A0 «AkanemMus
BEIWYMHA
Munnpocsemenus: Poccum»
06006 ,
5 oOImeHNe 10
KOHTPOJIb
OBIIEE
KOJIMYECTBO 34
YACOB 110

ITPOTPAMME
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