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[HosicHuTeIbHAS 3aNUCKA

Pabouas mporpamma no mMatemMaTHke JUisi 00yJaromuxcs 5 - 9 kmaccoB pa3paboraHa
Ha ocHoe @OI'OC OOO. B nporpamme 10 MaTeMaTUKe YUYTEHbl HUJEU H
MOJIOKCHUSI KOHIICTIIIUY Pa3BUTHsI  MaTeMaTHUeCKOTo  oOpa3zoBanus B  Poccuiickoid
denepannu.

[IpeameTrom MaremaTtuku sIBISIOTCS (DyHIAMEHTAJIbHBIE CTPYKTYpPHl HAIIETO MHpa -
MIPOCTPAHCTBEHHBIE (POPMBI U KOJTHMUECTBEHHBIC OTHOIICHUSI (OT MIPOCTEUIIINX, YCBAUBAEMBIX
B HEMOCPEJCTBEHHOM OTIBITE, JIO JOCTATOYHO CIIOKHBIX, HEOOXOIMMBIX I Pa3BUTHUS
HAayYHBIX W TPHKJIATHBIX Hjael). MareMmartndeckue 3HaHUs OOECIEYMBAOT TIOHUMAaHUE
MPUHIIAIIOB YCTPOWCTBA M UCIOJIb30BAHUS COBPEMEHHOW TEXHHKH, BOCIPUATHE U
WHTEPIPETAIUIO COIHATBHOW, HSKOHOMHYECKOH, TMOJUTHYECKON WHGOPMAINK, Al0T
BO3MOJKHOCTbH BBITIOJHSATH PAcu€Thl U COCTABJATH AJTOPUTMBI, HAXOJIWUTh M TPUMEHSTH
(hopMmyIIbl, BIAJIETh MPAKTUUYECKUMHU ITPHEMaMHU T€OMETPUICCKUX H3MEPEHUN U MTOCTPOCHU,
yuTaTh MH(OpMaIUIO, MPEJACTABICHHYIO B BUJE TaOMUIl, qUarpaMMm U rpadukoB, KUTh B
YCJIOBUSIX HEOTIPEICIICHHOCTH U TTIOHUMATh BEPOSITHOCTHBIN XapaKTep CIy4alHbIX COOBITHIA.

N3yuenne wmarematuku QopMHpPYET Yy OOy4YAIOIIMXCA MaTeMaTHYeCKUW CTUIIb
MBIIIUICHUSI, TIPOSIBJISIFOIIMICS B OMNpPECIICHHBIX YMCTBEHHBIX HaBbIKax. OOydaroriuecs
OCBaMBAIOT TAKWE MPUEMBI U METO/Ibl MBIIIICHUSI, KAK MHAYKIIUA U ACAYKIMs, 0000IIeHne 1
KOHKPETH3allusl, aHaJN3 U CUHTE3, KIIACCU(PUKALIUS U CUCTEMATH3AIMs, a0CTparupoBaHue 1
aHanorusa. OOBEKTHI MaTEeMAaTHYECKHX YMO3aKIIOUEHUU, TpaBWja MX KOHCTPYHPOBAHUS
PacKphIBAIOT MEXaHM3M JIOTHUECKHX IMOCTPOCHHM, CIOCOOCTBYIOT BBIPAOOTKE YMEHHsI
dbopmynupoBaTh, OOOCHOBBIBATh U JIOKa3bIBaTh CYXJICHHs, TEM CaMbiM pPa3BHBAIOT
JIOTHYECKOe  MbIuieHne. M3ydeHme wmareMaTuku  oOecreumBaeT  (opmMupoBaHUE
AITOPUTMUYECKON KOMIIOHEHTHl MBIIUIEHUSI M BOCIWTAaHWE YMEHHW JAEWCTBOBATh I10
3aIaHHBIM JITOPUTMaM, COBEPIIEHCTBOBATH HW3BECTHBIE W KOHCTPYMPOBaTh HOBBIE. B
Mpolecce peleHusl 3aaad - OCHOBHOM y4eOHOHM JeATeIbHOCTH Ha ypOKaX MaTeMaTUKU -
Pa3BUBAIOTCS TBOPUYECKAS] U IPUKIAIHAS CTOPOHBI MBIIIJICHUS.

OO0yyeHune MaTeMaTHKE B OCHOBHOM LIKOJIE HAIIPABIEHO Ha JOCTIXKEHUE CIETYIOIINX
ueneit: OO0ydyeHne MaTeMaTHKe JaeT BO3MOXKHOCTh Pa3BUBATh Yy OOydYaOIIUMXCS TOYHYIO,
palMoHaJIbHYI0O U HH(POPMATUBHYIO peyb, yYMEHHE OTOMpaTh Hamboyee MOAXOAAIUe
SI3BIKOBBIE, CHMBOJIMYECKHE, TpaduyecKue CpeacTBa HJjs BBIPAKEHUS CYXKICHUH U
HarJIsiAHOTO UX IPEICTAaBIICHHUS.

OOyyeHue MaTeMaTUKe [aeT BO3MOXKHOCTb pPa3BUBATh y OOYy4arOIIMXCS TOYHYIO,
palMoHaJIbHYI0O U HH(POPMATUBHYIO peyb, yMEHHE OTOMpaTh Hamboyee MOAXOAAIIUe
SI3BIKOBBIC, CHMBOJIMYECKHE, TpaduuyecKue CpeacTBa MJjs BBIPAKEHUS CYXKICHUH U
HarJIsiAHOTO UX MPEICTABICHHUS.

[Ipy u3yuyeHMM MaTEeMaTHKU OCYIIECTBISETCs oOIlee 3HAKOMCTBO C METOJaMU
MO3HAHUS JACUCTBUTENBHOCTH, MIPEACTABICHUSAMU O MPEAMETE U METOJAaX MATEMAaTHKHU, UX
OTIIMYMHU OT METOJOB JIPYIMIX €CTECTBEHHBIX M T'yMaHUTapHBIX HAyK, 00 OCOOEHHOCTAX
MIPUMEHEHHS] MAaTEMATUKHU JUIsl PELIEHUS] HAYYHbIX U MPUKIAIHBIX 33a4.

[IpuoputeTHBIME LIENSIMU O0yUYEHHS MaTeMaTUKe B 5 - 9 Ki1accax sIBISIFOTCS:

dbopMHpoBaHHE UEHTPATBHBIX MaTEMaTHUECKUX TMOHATHA (YMCIO, BEIWYHHA,
reoMerpuueckas (Qurypa, mepeMeHHas, BEPOSATHOCTb, (QYHKIHS), 00eCIeYnBaIONINX
MIPEEeMCTBEHHOCTh M MEPCIIEKTUBHOCTh MaTEMATHUECKOTO 00pa30BaHUs 00yJarOIINXCS;

nojaBeneHWe OOy4aromMXcs Ha JOCTYMHOM [UIsi HHX YpPOBHE K OCO3HAHHUIO
B3aMMOCBSI3M MaTEMaTUKU U OKPYXKAIOLIEro MHpa, NOHMMAHUE MATEeMaTHKU KaK 4YacTH
oO11eil KyIbTyphl YeTIOBEUECTBA;

pa3BUTHE UWHTEIUICKTYyalbHBIX W TBOPYECKHUX CHOCOOHOCTEH  0Oydarommuxcs,
MO3HABATENIbHOM AKTUBHOCTH, HCCJIEAOBATEIIbCKUX YMEHHM, KPUTUYHOCTH MBILIICHUS,


https://sudact.ru/law/rasporiazhenie-pravitelstva-rf-ot-24122013-n-2506-r/#X2Nh4rbwdd1h

MHTEpeca K U3YUYCHHIO MaTEMATHKH;

¢dopmupoBanue  (QYHKIMOHAIBHOW  MAaTEeMAaTHYECKOH  TPaMOTHOCTH:  YMEHHUS
pacro3HaBaTh MPOSBICHUS MAaTeMaTHYECKHX NMOHATHH, OOBbEKTOB M 3aKOHOMEPHOCTEH B
pETBbHBIX JKM3HEHHBIX CHUTYAllUSX W TPH HU3YYCHUU JPYrHX Y4eOHBIX MPEIMETOB,
NPOSIBJICHUS 3aBUCHMOCTEH M 3aKOHOMEpHOCTeH, (opMynupoBarb HUX Ha S3bIKE
MaTeMaTUKd W  CO3JaBaTh MaTeMaTU4YeCKUe MOJENH, HPUMEHSTh  OCBOCHHBIN
MaTeMaTH4YeCKUi  ammapar Ui peleHHs  [PaKTUKO-OPHEHTHUPOBAHHBIX  3aiad,
WHTEPIPETUPOBATH U OLICHUBATH TIOJTyUYECHHBIE PE3YJIbTATHI.

OcCHOBHBIE JIMHUHU COJIEpKaHUS TPOrpaMMBI 10 MareMaTuke B 5 - 9 kinaccax: "Hucna u
Beiuncienus", "Anreopa" (" Anredpanueckue BoipaxkeHus", "YpaBHEeHUsI U HEpaBEHCTBA"),
"Oynkiun", "['eomerpus” ("I'eomerpuueckue ¢urypsl m ux cpoiictBa', "M3mepeHue
reomeTpuueckux BenuuuH"), "BeposTtHocTh U cTtaTtucTuka". JlaHHBIC JIMHUM PA3BUBAIOTCS
napajuiesibHO, KaXJasi B COOTBETCTBUM C COOCTBEHHOM JIOTMKOW, OJJTHAKO HE HE3aBHCHMO
OJIHAa OT JPYroi, a B TECHOM KOHTAaKTE W B3aUMOJICHCTBUMU.

CopnepxaHue Hporpammbl 10 MaTeMaTHKE, PacHpelesieHHOE MO rojaM oO0ydeHws,
CTPYKTYpUPOBAaHO TakuM 0Opa3oM, dYTOOBI KO BCEM OCHOBHBIM, MPUHIMITAATBHBIM
BompocaM  oOyuwaromigecss — oOpamlainchb  HEOJHOKPAaTHO,  YTOOBl  OBJaJECHUE
MaTeMAaTUYECKUMHU TOHITHUSMH W HaBBIKAMH OCYIIECTBISUIOCH TIOCIENOBATEIBHO U
MOCTYNAaTeNbHO, C COOJIIOJICHUEM TpPUHIUIA TMPEEeMCTBEHHOCTH, a HOBBIE 3HAHUSA
BKJIIOUAIMCh B OOIIyI0 CHCTEMY MaTeMaTU4YeCKUX IMPeACTaBICHUN oO0yJaromuxcs,
pacupsisi U yriryousisi ee, o0pa3ysi MpOYHbIE MHOKECTBEHHBIE CBS3H.

B cootBerctBUn ¢ ®I'OC OOO maTtemaTHka SIBISETCS 00s3aTENbHBIM Yy4EOHBIM
MpeAMETOM Ha ypOBHE OCHOBHOTO oOmiero oOpa3zoBanms. B 5 - 9 kmaccax maremarmka
TPaJMIIMOHHO U3Yy4aeTcs B paMKax CIEeIyIOIMX Y4eOHbIX KypcoB: B 5 - 6 Kilaccax - Kypca
"Maremartuka", B 7 - 9 knmaccax - KkypcoB "Anredpa" (BKJItOUas 3JIEMEHTHl CTATUCTHKU W
teopun BepositHocTei) u  "['eomerpus". Ilporpammoit 1Mo MaTeMaTHKE BBOJIUTCS
CaMOCTOSITENIbHBINA yUeOHBIN Kypc "BeposSTHOCTh U cTaTuCTHKA".

OO0miee YuCIO YacoB, PEKOMEHJOBAHHBIX JUIsI M3y4eHUS MaTeMaThKd (0a30BBIH
YPOBEHB) Ha YPOBHE OCHOBHOTO 0011ero oOpa3zoBanus, - 952 vaca: B 5 kiacce - 170 gacos
(5 gacoB B Henento), B 6 kinacce - 170 gacoB (5 wacoB B Hezento), B 7 kiacce - 204 gaca (6
4acoB B Hezeno), B 8 kiacce - 204 vaca (6 gacoB B Heaen), B 9 kimacce - 204 vaca (6
4acoB B HEJICITIO).

N3ydyeHne mareMaTuku Ha ypOBHE OCHOBHOIO 0OLIero oOpa3zoBaHMs HapaBlIEHO Ha
JNOCTHKEHHE  OOyJaroIIMMMCS  JIMYHOCTHBIX, METANpeIMETHBIX U  MPEAMETHBIX
00pa3oBaTeNIbHBIX PE3YyIbTATOB OCBOCHUS YUEOHOTO MIpeIMETa.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUS MPOTrPAMMbI IO MaTEMATHKE XapaKTepU3YIOTCS:

1) naTpuoTHYECKOE BOCIIUTAHUE!

MPOSIBIICHUEM HHTEpeca K MPONUIOMY W HACTOSIIEMY POCCHUHCKONW MaTeMaTuKU,
LIEHHOCTHBIM OTHOIICHHEM K JOCTIDKEHUSM POCCHMCKMX MaTeMaTUKOB U POCCHUUCKOMN
MaTeMaTHYeCKOW IIKOJIbI, K KCIOJb30BAHUIO 3ITUX JOCTIDKEHUH B JPYrUX HaykKax u
MIPUKIIAIHBIX cepax;

2) rpakJaHCKO€ U JYXOBHO-HPABCTBEHHOE BOCITUTAHUE:

TOTOBHOCTBIO K BBIMOJHEHHUIO OOS3aHHOCTEH TpaKIaHMHA U peallu3allid ero Ipas,
MPEJICTAaBJICHHEM O MaTEMaTHYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3NUYHBIX CTPYKTYD,
SBIICHUW, TPOLEAYp TpakJaHCKOTO oOmiecTBa (Hampumep, BBIOOPHI,  OIMPOCHI),
TOTOBHOCTBIO K OOCYKICHHIO JTHUECKHX NPOOJIeM, CBS3aHHBIX C MPAKTUYECKUM
MPUMEHEHHEM JOCTHKCHHM HayKH, OCO3HAaHHMEM BaXKHOCTH MOPAJIbHO-3TUYECKUX
MIPUHIIUIIOB B JESITEILHOCTH YYEHOTO;

3) TpyZoOBO€ BOCIIUTAHUE:

YCTaHOBKOW Ha aKTUBHOE y4acTHe B PEIICHUU MPAKTUYECKHUX 3a7ad MaTeMaTUYeCKOM



HaIpaBJIEHHOCTH, OCO3HAHWEM Ba)XHOCTH MATEeMaTH4e€CKOro 00pa30BaHMs HA MPOTHKEHUU
BCEH OKM3HM JUIA YCIEHMIHOH TPO(ECCHOHANBHON  NEATENbHOCTH M Pa3BUTHEM
HEOOXOMMBIX yMEHUH, OCO3HAHHBIM BBIOOPOM U TIOCTPOCHHUEM WHIAWBHIYAIHLHOMN
TPaeKTOPUU OOpa3oBaHUS W JKU3HEHHBIX IJJAHOB C YYE€TOM JIMYHBIX HMHTEPECOB U
00I1eCTBEHHBIX TOTPEOHOCTEI;

4) 5CTETUYECKOE BOCITUTAHUE:

CIIOCOOHOCTBIO K AMOIIMOHAIBHOMY W ICTETHYECKOMY BOCTIPUSTHIO MaTEMaTHYCCKHX
O0OBEKTOB, 3aJad4, peIICHUW, pPaCCYKICHHH, YMEHUIO BHUJIECTh MaTeMaTHYCCKUE
3aKOHOMEPHOCTH B UCKYCCTBE;

5) LIEHHOCTH HAYYHOTO TO3HAHMUS:

OPUEHTALMEN B ACATEILHOCTH HA COBPEMEHHYIO CHCTEMY HAyYHBIX MPEACTABICHHI
00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS YEIOBEKA, IPUPOJIBI U OOIIECTBA, IOHUMAaHUEM
MaTeMaTHYeCKOW HayKH Kak cdepbl YeTOBEYECKOMN NEeATETLHOCTH, ITANlOB €€ Pa3BUTHSA U
3HQUMUMOCTH I Pa3BUTUSA IUBWJIM3ALMM, OBJIAJICHUEM S3bIKOM MaTeMaTUKH U
MaTEMaTHYECKOM KYJIbTYpPOHl KaK CPEICTBOM MO3HAHUS MHUPA, OBJIAJACHUEM MPOCTEUIINMHU
HaBBIKAMU UCCIIEN0BATEIILCKON IEATEIIbHOCTH;

6) dbuzmyeckoe BocnuTanue, GOPMUPOBAHUE KYJIBTYPHI 3JI0POBBS U SMOIIMOHAIBHOTO
Onaromnosyuus:

TOTOBHOCTBbIO MPUMEHSTh MaTEMAaTHYECKHE 3HAHHMS B MHTEPECAX CBOErO 3J0pPOBbS,
BEJICHUS 370pOBOTO oOpa3a HW3HH (3710pOBO€ THUTaHHWE, COAJIAHCHUPOBAHHBIN DPEXKUM
3aHATUN W OTZIbIXa, peryisipHas ¢u3ndeckas aKTUBHOCTH), C(OOPMUPOBAHHOCTHIO HaBBIKA
pednexcun, mpu3HAHUEM CBOETO MpaBa Ha OMMOKY M TAKOTO XKe TpaBa JAPYroro 4eJoBeKa;

7) 9KOJIOTUYECKOE BOCITUTAHHUE:

OpHEHTAIlMe Ha TPUMEHEHHE MATeMAaTHYEeCKUX 3HAHWN IS pelIeHUs 3aaa4 B
00JacTH COXpPaHHOCTH OKpY’Kalollell cpenbl, TUIAaHWPOBAHMSI TMOCTYNKOB W OLEHKU HX
BO3MOXHBIX MOCIEACTBUI IJI1 OKpYXKAIOUIEH cpelibl, 0OCO3HAHUEM TJI00aIbHOTO XapaKTepa
9KOJIOTMYECKUX MPOOIIEM U MyTel UX pelIeHus;

8) amanTarus K U3MEHSIOIUMCS YCIIOBUSAM COIUATBHOM M MPUPOTHOM CPEIIbI:

TFOTOBHOCTBIO K JECHCTBHSAM B YCIOBHUSAX HEONPENCICHHOCTH, IMOBBIIIEHUIO YPOBHS
CBOEH KOMIIETEHTHOCTHU Y€pe3 MPAKTUUYECKYIO ACSITENbHOCTh, B TOM UHCJIE YMEHHUE YUYUTHCSA
y IpYrux Jrojiei, mpuoOpeTatb B COBMECTHOW IESTENbHOCTH HOBbIC 3HAHMS, HABBIKU U
KOMIIETEHIIUHU U3 ONBITA IPYIHUX;

HE0OXO0IMMOCThIO B (DOPMUPOBAHHM HOBBIX 3HAHUU, B TOM uucie (opMyIHUpOBaThH
UJeH, TOHSTUS, TUTIOTE3bl 00 00BEKTax U SBICHUAX, B TOM YHCJE paHee HE U3BECTHBIX,
OCO3HaBaTh Ae(PUIUTHI COOCTBEHHBIX 3HAHMA M KOMIIETEHTHOCTEH, IJIaHUPOBATh CBOE
pa3BuUTHE;

CIIOCOOHOCTBIO OCO3HAaBaTh CTPECCOBYIO CHUTYaIMIO, BOCHPHHUMATH CTPECCOBYIO
CUTYAIMIO KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTUPOBATH IPUHUMAEMbIE PELICHUS U
JercTBUs, GOPMYITHPOBATH U OLEHUBATH PUCKU U TIOCIEACTBUS, (GOPMHUPOBATDH OTIBIT.

B pesynbrare ocBoeHHS mpOrpaMMbl MO0 MaTeMaTHKE HA YPOBHE OCHOBHOTO OOIIETO
oOpa3oBanusi y oOyuaromierocs OyayT chopMHpOBaHBl MeTampeaMETHBIE Pe3yIbTaThl,
XapaKTEPU3YIOLIMECsS OBJIAJCHUEM YHHUBEPCAJIbHBIMU I103HABATEIbHBIMU JICUCTBUSMU,
YHUBEPCAIbHBIMM KOMMYHUKATUBHBIMU JIEUCTBUSIMU U YHUBEPCAIbHBIMU PErYISTUBHBIMU
JIEUCTBUSIMU.

YHuBepcanpHble MO3HABATENbHbBIE EHCTBUS 00ecreunBaoT (opMUpPOBaHHE 0A30BBIX
KOTHUTHBHBIX TPOIIECCOB OOydaromuxcs (OCBOCHHE METOJ0B TMO3HAHUS OKPYXKAIOLIETO
MHpa, TMPUMEHEHHE JIOTUYECKHX, HCCIENOBATeNLCKUX OIepaluii, yMeHuil paboTaTh C
uHpopmanuen).

VY obyuatomerocs OyayT copMUPOBaHEI Clieaytone 6a30BbIe TOTUYECKHE NEHCTBUS
KaK 4acTh YHUBEPCAIbHBIX MTO3HABATENBHBIX YUCOHBIX ACWCTBUIA:



BBISIBJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MAaTEMAaTUYECKUX OOBEKTOB,
MOHATUH, OTHOLICHWA MEXAY TMOHATUAMH, (HOPMYIHpPOBATH OIpENCICHUs] TOHATHUH,
yCTaHaBIIMBATh CYIIECTBEHHBIM MpPU3HAK KiacCU(UKAIMK, OCHOBAHMS sl 0000LICHUS U
CpaBHEHHUSI, KPUTEPHH ITPOBOIMMOTO aHAHN3a;

BOCIPUHUMATh, (OPMYIUPOBATH M MPEOOPA30BBIBATH CY)KICHHS: YTBEPAUTEIbHbBIC U
OTpHILIATENIbHBIC, €IMHIUYHBIC, YACTHBIEC U 00IKE, YCIOBHEIC,

BBISIBJIATh MAaTEeMAaTUYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M W IPOTHBOPEUYUS B
(axTax, JaHHBIX, HAOMIOACHUSAX U YTBEPKICHUAX, PEJIaraTh KPUTEPHUH JUIS BBISBICHUS
3aKOHOMEPHOCTEH U IPOTUBOPEUU;

MPOBOJIUTH BBIBOJBI C HCIIOJIB30BAHHEM 3aKOHOB JIOTWKH, JACAYKTHBHBIX U
VHJYKTUBHBIX YMO3AKIOYEHUH, YMO3aKIIOYEHUH 110 AHAJIOTUH;

pa3duparb OKa3aTeIbCTBA MAaTEMaTHUYECKUX YTBEPXKIACHUH (TIpsSMBIE M OT
MPOTHUBHOTO), TIPOBOJNUTH CaMOCTOSITEIIBHO HECIIOKHBIE JOKA3aTeIbCTBA MAaTEMAaTHYECKUX
(GaxkTOB, BBICTPaWBATH APTYMEHTAIMIO, MPHUBOJUTH TPUMEPHl M  KOHTPIPUMEPHI,
000CHOBBIBAaTh COOCTBEHHBIE PACCYKICHMUS;

BBIOMpATh CIOCOO pelleHus yuyeOHOW 3adauu (CpaBHMBAaThb HECKOJBKO BAapUAHTOB
pemieHus, BBIOMpaTh HauOoJliee TOIXOIMIMIMKA C YY4ETOM CaMOCTOSITENBHO BBIICICHHBIX
KpUTEPUEB).

VY oOyuaromerocst OynyT chopMHUPOBaHBI CeAyIONUE 0a30BbIE MCCIIEIOBATEIHCKUE
NeMCTBUS KaK 4acTh YHUBEPCAIbHBIX T03HABATEIbHBIX YU€OHBIX IEHCTBUI:

WCTIONb30BAaTh  BOIMPOCHl  KaK  HMCCIENOBATENbCKHA  WHCTPYMEHT  TIO3HAHUS,
(dbopmynupoBaTh BOMIPOCH], (DUKCHpYOIIME MNPOTHBOpEYHE, MPOOIEMy, CaMOCTOSATEIbHO
yYCTaHABJIMBATh HCKOMOE W JaHHOE, (OpPMHpOBATh THIIOTE3y, apTyYMEHTHPOBATH CBOIO
MTO3UIINIO, MHEHHE;

MPOBOJUTH MO CAMOCTOATEIBHO COCTaBJICHHOMY IIJIaHY HECIIOKHBIM 3KCIIEPUMEHT,
HEeOOJBIIOe HCCIE0BAaHUE 110 YCTAHOBIEHUIO OCOOEHHOCTEW MaTeMaTHYecKOro OObeKTa,
3aBUCUMOCTEN 00BEKTOB MEXK Y CO0O0i;

CaMOCTOSTENHHO  (OPMYJIMPOBAaTh OOOOIIEHWS] W BBIBOJALI IO  pe3yJbTaTraM
MIPOBEJIEHHOTO HAONIOEHUS, HCCIEIOBaHMs, OLCHHBATh JOCTOBEPHOCTH IOJyYEHHBIX
pe3ynbTaTOB, BBIBOJIOB U 000OIICHMIA;

MPOTrHO3UPOBAaTh  BO3MOJKHOE  pa3BUTHE Ipollecca, a TakkKe  BBIIBUTATH
MIPEIOJIOKEHUS O €T0 PA3BUTHUU B HOBBIX YCIOBUSX.

VY oOyuatomerocsi Oynyr chopMupoBaHbl yMeHHsI paboTaTh ¢ HHPOpPMAIHMEH Kak
4acTh YHUBEPCAJIbHBIX MO3HABATEIbHBIX YUEOHBIX ACHCTBHIL:

BBISIBIISITh HEAOCTATOYHOCTh U U30BITOYHOCTh MH(MOPMALMU, JTAaHHBIX, HEOOXOAUMBIX
JUI pEIICHUS 3a]1auH;

BBIOMpATh, aHAIU3UPOBATH, CUCTEMATHU3UPOBATh U UHTEPIPETUPOBATh MHGOPMAIUIO
Pa3IUYHBIX BUJIOB U (POPM MpEICTaBICHUS;

BbIOMpaTh (OpMy MpeAcTaBieHUs HH(POpPMALMM M WIUIIOCTPUPOBATH peIIaeMble
3a/lauM CXeMaMH, JuarpaMmMamMu, HHOM rpauKoil U uX KOMOMHAIIMSIMY,

OIICHUBATh HAJICKHOCTh MHPOPMAIIMH TI0 KPUTEPHSIM, TIPEIOKEHHBIM YUYUTEIEM HIIN
chOpMyITUPOBAHHBIM CAMOCTOSITENBHO.

YHuBepcanbHble KOMMYHUKATUBHBIE ACWCTBUSI OOECIEUMBAIOT CPOPMHUPOBAHHOCTD
COLIMAJIBHBIX HABBIKOB 00YUYAIOIIHUXCSL.

Y oOyuaromerocss Oynyr chopMUpOBaHbl yMEHHUS OOIIEHHMs Kak 4acTb
YHHUBEPCATbHBIX KOMMYHUKATUBHBIX Y4EOHBIX NEHCTBUM:

BOCIPUHHMMATh U (POPMYIUPOBATH CYXKAECHUS B COOTBETCTBHU C YCIOBHSIMM U LIETSIMU
oO11eHus, SICHO, TOYHO, TPAMOTHO BBIPa)KaTh CBOIO TOUKY 3PEHHs B YCTHBIX U TUCbMEHHBIX
TEKCTaX, JaBaTh MMOSICHEHUS 110 X0y PELIeHHUs 3aja4l U MOJYyYEHHBIM Pe3yJIbTaTaM;

B XoJe OOCYXJeHHs 3aJaBaTh BONPOCHI IO CYIIECTBY OOCYXAaeMOHl TeMbl,



npoOsiemMbl, pemaeMoil 3agaud, BBICKAa3bIBaTh WJEH, HAICJIEHHBIE HA TMOWCK pEIICHUS,
COMOCTaBIATh CBOM CYXJAEHUS C CYKICHHSAMH JIpYTUX yJacTHUKOB JHajiora,
oOHapyXHUBaTh Pa3IU4Me M CXOJCTBO IMO3UIHHA, B KOPpPEKTHOH (opme (opmyrarpoBath
pa3HorIacusi, CBOM BO3PaKEHHUS,

MPECTABIATh PE3YJAbTAThl PELUICHHUS 3a/1a41, SKCIIEPUMEHTA, UCCIIeI0OBAaHUS, ITPOEKTa,
CaMOCTOSITEIIbHO BbIOMpATh (OpMaT BBICTYIUIGHHS C YYETOM 3ajad IpPEe3eHTAlUd H
0COOEHHOCTEH ayJUTOPHH.

Y oOyuaromerocss Oymyt chOpMHpPOBaHBI YMEHHUS COTPYIJHHYECTBA KaK 4YacTh
YHHUBEPCATHHBIX KOMMYHUKATUBHBIX Y4COHBIX ICHCTBUH:

MOHUMATh W MCIOJB30BATh NPEUMYIIECTBA KOMAHIHOW M MHIUBHUIYaTbHOH pabOTHI
IIPH PEIICHUN YIeOHBIX MaTeMAaTHIECKUX 33/1a4;

NPUHAMATh [EJNb COBMECTHOW  JIGATENIHOCTH, IUIAHWPOBATh  OPraHHU3AILUIO
COBMECTHOH pabOTHI, pacTpeieNaTh BUABI paboT, JOTOBApUBATHCS, 00CYKIATh MPOLECC U
pe3ynbTaT paboThl, 0000IIaTh MHEHUSI HECKOJIBKHUX YEJIOBEK;

y4acTBOBaTh B TIpPyNNoBbIX (opmax paboTel (0OCyXJeHHs, OOMEH MHEHHUSIMHU,
MO3TOBBIC IITYPMBI U JIPYTHUE), BBITIOJIHATH CBOIO YacTh paOOTHl U KOOPAWHUPOBATH CBOU
JEWCTBUSL ¢ APYTMMH YJICHAMH KOMaHJBI, OIICHUBATh Ka4eCTBO CBOETO BKIIaJa B OOIIMiA
MPOIYKT IO KPUTEPHUAM, CPOPMYTUPOBAHHBIM YIaCTHUKAMH B3aHMO/ICHCTBHSL.

VYHuUBepcallbHBIE  pPETYISTHBHBIE  JIEHCTBHA  OOecredunBalOT  (POPMHUPOBAHUE
CMBICJIOBBIX YCTAHOBOK U )KH3HEHHBIX HAaBBIKOB JIMYHOCTH.

VY oOyuaromerocs OyayT chopMUpOBaHBI YMEHHS CaMOOPTaHU3AIMHM KaK dacTh
YHHUBEPCAIBHBIX PETYISTHBHBIX YICOHBIX IEHCTBHIA:

CaMOCTOSITEIBHO COCTABIISATh ITUIAH, QJTOPUTM pEHICHWs 3amadd (WM ero 49acTh),
BBHIOMpATh CIOCOO pEIIeHUST C YYEeTOM HMEIOIIUXCS PECypcoB U COOCTBEHHBIX
BO3MOYKHOCTEM, apryMEHTUPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHUI C y4ETOM HOBOM
nHpOpMaIuu.

VY oOygaromerocss OyayT cGOpMHpPOBAaHBI YMEHHS CaMOKOHTPOJIA KaK dYacTh
YHHUBEPCATbHBIX PETYISITUBHBIX YU€OHBIX AEHCTBUIA:

BJIAJIETh CIOCOOaMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS MPOLIECCa U pe3ysibTaTa pelieHus
MaTeMaTUYeCKOH 3a1aumu;

MpeIBUIETh TPYJHOCTH, KOTOPbIE MOTYT BOSHUKHYTh MPU PEUICHUH 3a/1a4l, BHOCUTH
KOPPEKTHUBBI B JEATEIHLHOCTh Ha OCHOBE HOBBIX OOCTOSITENBCTB, HANJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYJHOCTEH;

OIICHUBATh COOTBETCTBUE Pe3yibTaTa JAesITeIbHOCTH MOCTaBICHHOM 1I€JIU U YCIOBHSIM,
OOBSACHATh MPUYHUHBI JOCTH)KCHUS WIM HEAOCTM)KEHHUS LENH, HAXOAUTh OLIMOKY, JaBaTh
OIICHKY TPUOOPETEHHOMY OTIBITY.

IIpeameTHbBIE PE3YILTATHI OCBOCHHUS MPOrPaMMbI YUeOHOr0o Kypcea ""Maremaruka''.

IIpeaMeTHBIE PE3YALTATEL OCBOSHHUS MPOrpaMMBbI YIEOHOT0 Kypca K KOHIY 0OyUeHHs B
5 Kziacce.

Ywucaa ¥ BEIYMCIICHUS.

[loHumaTh W TPaBWIBHO YIOTPEONSATh TEPMUHBI, CBS3aHHBIE C HaTypalbHBIMHU
YHClIaMi, OOBIKHOBEHHBIMH H JIECITUYHBIMH TPOOSIMHU.

CpaBHMBaTh M YNOPSIOYMBATh HATypaJbHbIE 4YHUCIA, CPAaBHUBATh B MPOCTEUIIUX
clydasix OOBIKHOBEHHBIE ApOOU, AeCATUYHBIE APOOH.

CoOOTHOCUTH TOUKY Ha KOOPAWMHATHON (YMCIIOBOM) MPSMOM C COOTBETCTBYIOIIMM €M
YUCIOM M H300paxkaTh HATypaJbHbIE YKCIA TOYKAMU HAa KOOPJAMHATHOM (YUCIOBO)
MIPSIMOM.

BrimonHaATs apudmeTnueckue JecTBUS C HaTypaIbHBIMU YHCIAMU, C OOBIKHOBEHHBIM U




IpoOsSMU B MPOCTEHIINX CITydasiX.

BbInoJIHATE IPOBEPKY, NPUKUAKY PE3YIbTaTa BBIYUCICHUN.

Oxpyryarh HaTypajibHbIE YHCIIA.

Pemrenne TeKCTOBBIX 3a1a4.

Pemate  TekcToBBIE  337auM  apU(PMETHUECKUM  CIIOCOOOM H €  MOMOIIBIO
OpPraHM30BAaHHOTO KOHEYHOTO Mepedopa BCeX BO3ZMOXKHBIX BAPUAHTOB.

Pemarp 3amaum, coneprkaiive 3aBUCUMOCTH, CBSI3bIBAIOLIME BEIMYUHBI: CKOPOCTD,
BpeMsi, pacCTOSIHUE, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonb3oBaTh KpaTKUeE 3alliCH, CXEMbI, TAOIUIbI, 0003HAYEHMSI IIPU PELIEHUH 3a/1a4.

[lonb30BaTbCcsi OCHOBHBIMU €IMHULIAMU HW3MEPEHUS: LIEHbI, MAacChl, pPAacCTOSHUS,
BpEMEHH, CKOPOCTH, BBIPAXKATh OJIHU €IUHMIIBI BEJIMYUHBI YEpPE3 JPYTHUe.

W3BnekaTh, aHATM3UPOBATh, OIICHUBATH MH(POPMAIIIO, IIPEICTABICHHYIO B Ta0nuie, Ha
CTOJI0UaTOM JuarpamMme, HHTEPIPETHUPOBATh MPEACTABICHHbIE JaHHbBIE, HCIIOJIb30BATh
JTAaHHbIE TIPU PEILIEHUH 3ajay.

Harnsannas reomerpusi.

[Tonb30BaTbcsi TEOMETPUUYECKUMH MOHITHSIMM: TOYKa, MpsiMasi, OTPE30K, Jyd, Yrod,
MHOTOYT'OJIbHUK, OKPY’KHOCTb, KPYT.

[IpuBouTE MpUMepbl OOBEKTOB OKPYXKAIOUIET0 MHUpPA, UMEIOUIUX (POpMy H3yUEHHBIX
reOMEeTPUUECKUX QUTyp.

Hcnonb3oBaTh TEPMHMHOJIOTHIO, CBS3aHHYIO C YIJlaMU: BEpILIHMHA, CTOPOHA; C
MHOTOYI'OJIbHUKAMU: YIroJl, BEpUIMHA, CTOPOHA, JWAroHajgb; C OKPYKHOCTBIO: pajaHyC,
aMeTp, LeHTP.

N300paxkaTe u3yueHHblE reomMeTpuyeckue (Urypbl Ha HEIMHOBAHHOM W KIJIETYAaTOMN
Oymare ¢ MOMOUIBIO IIUPKYIIS U JTUHEHKH.

HaxonuTh AMHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHHUEM C IOMOUIbIO JIMHEHKH,
CTPOMTb OTPE3KH 3alaHHOMN JJIMHBI; CTPOUTH OKPYKHOCTb 3aJJaHHOTO pajuyca.

Hcnonps3oBaTe CBOWCTBA CTOPOH M YIVIOB IPSAMOYTOJIbHUKA, KBaapara Uil UX
MIOCTPOEHMSI, BEIUMCIICHHS IIJIOIIAN U IEpUMETpa.

Bbruucnare nepumeTp M MIIOMIAAs KBaapaTa, IpsIMOYTrolIbHUKA, GUTYP, COCTABICHHBIX
W3 TPSIMOYTOJILHUKOB, B TOM YHCIIe PUryp, N300paKEHHBIX Ha KJIeTUaToi Oymare.

ITonp30BaTbCcsl OCHOBHBIMM METPHUUECKUMM €AMHUIIAMU M3MEPEHMsl JJIUHBI, IUIOIAIN;
BBbIpaXKaTh OJJHU €JMHUIIbI BEJTMUUHBI Yepe3 ApyrHe.

Pacnio3naBare napajuienenunes;, Ky0, HCIOJIb30BaTh TEPMUHOJIOIHIO: BEpILMHA, PeOpo,
I'paHb, U3MEPEHNUs, HAXOUTh U3MEPEHNUs Napajlienenunesaa, Kyoa.

Bbruucnare o0beM Ky0a, nmapajuiesenuneaa no 3aJlaHHbIM U3MEPEHHsIM, M0JIb30BaThCs
eIMHULIAMU U3MEpEeHus oObeMa.

Pemate HecnoXkHbIE 33jaul HA U3MEPEHUE T'€OMETPUUECKUX BEJIIMYMH B MPAKTHUECKUX
CUTYallUsX.

IIpeaMeTHBIE PE3VALTATEL OCBOEHHUS MPOrpaMMEBl YYeOHOTO Kypca K KOHIY 0OyUeHUs B
6 Knacce.

Yucna U BEIYUCIIEHHUS.

3HaTh W MOHUMATh TEPMHUHBI, CBSI3aHHBIE C PA3NIUYHBIMU BUJAMH YHCET U CHOCOOAMHU
WX 3aMHCH, IEPEXOIUTH (€CITU 3TO BO3MOKHO) OT OJIHOU (hOPMBI 3alMCH YUCIa K JPYroil.

CpaBHUBaTh U YINOPSAOYUBATH IIENbIE YMCTa, OOBIKHOBEHHBIC U JIECATHYHBIE APOOH,
CPaBHUBATh YKCJIA OJIHOTO U Pa3HbIX 3HAKOB.

BrimonHATh, coueTas YCTHbIE M MHCbMEHHBIE MPUEMBI, apu(PMETUUECKUE ACUCTBUS C
HaTypaJbHBIMU ¥ [ENbIMU YHCIaMHU, OOBIKHOBEHHBIMH U JECATUYHBIMU APOOSIMH,
MOJIOKUTEIBHBIMU U OTPULIATEIBHBIMU YHCIAMHU.

BoluucnsaTe 3HaUY€HHS YHUCIOBBIX BBIPAKEHHH, BBINOIHATh MPUKUIKY M OLEHKY




pe3ynbTaTa BBIUYMCIICHHN, BBITIOTHATH MPeoOpa30oBaHMs YMCIOBBIX BBIPAKEHUN HA OCHOBE
CBOMCTB apu(PMETUICCKHX JCHCTBUA.

CoOoTHOCUTH TOUYKY Ha KOOPAMHATHON NPSMON C COOTBETCTBYIOIIMM €W YHCIOM U
n300paXkaTh YMCIIa TOYKAMH Ha KOOPAMHATHON NPSAMOiA, HAXOIUTh MOJTYJ b YUCIIA.

CoOTHOCUTH TOYKM B HPSIMOYIOJIBHOM CHUCTEME KOOPJAMHAT C KOOpPAMHATAMHU 3TOM
TOYKH.

OKpyTosTh LIENbIe YUCIIa U JECATUIHBIE JPpoOU, HAXOAUTh IPUOIMKEHUS YUCEIL.

UwucnoBbie 1 OYKBEHHBIC BRIPAKCHUSI.

[Tonumate U ynmoTpedyaTh TEPMUHBI, CBA3aHHBIC C 3aMMHUCHhIO0 CTENIEHU YMCIIA, HAXOAUTh
KBaJIpaT M KyO YUCJIa, BEIYUCIISATH 3HAYCHUS YUCIIOBBIX BBIPAXKCHHM, COICPIKAIIUX CTCTICHH.

[lonb3oBaTbcsi NpHU3HAKaMU JIEIMMOCTH, pacKiIaJbplBaThb HaTypallbHbIE 4YHUCJIA Ha
MPOCTHIE MHOKUTEIH.

[Tonb3oBarbest MacITabOM, COCTABIISTH IPOMOPLIMU U OTHOILLIEHUS.

Ucnonb3oBath OykBel A1 OOO3HAUEHMsI 4YHUCENl TPU 3alMUCH  MaTeMaTUYECKUX
BBIPAKEHUH, COCTABJISITh OYKBEHHBIE BBIPAXKEHHS U (POPMYJIbI, HAXOAWUTh 3HAYCHUS
OYKBEHHBIX BBIPaKEHUH, OCYIIECTBIISISI HEOOXOAMMBbIE MOJICTAHOBKY U ITPEOOPa30BaHMUS.

HaxonuTe HEM3BECTHBI KOMIIOHEHT PABEHCTBA.

Pemenue TekcTOBBIX 3a1a4.

Pemrate MHOTOIIIArOBBIE TEKCTOBBIC 3aaUl apU(HMETHUUECKUM CTIOCOOOM.

Pemars 3amgaum, CBSI3aHHBIE C OTHOUIEHHEM, MPOMOPLHUOHAIBLHOCTHIO BEJIWYHH,
MPOLIEHTaMU, pellaTh TPU OCHOBHBIE 331a4 Ha IPOOH U MPOLEHTHI.

Pemarp 3amaum, comeprkariyie 3aBUCHMOCTH, CBSI3bIBAIOLINE BEIMYMHBI: CKOPOCTH,
BpeMsi, pacCTOSIHUE, LI€HA, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAUTEIBHOCTD, BpeMs, 00beMa
paboThl, UCHONB3YS apupMeTHUYEeCKHe JeHCTBUS, OLIEHKY, MPUKUAKY, I0JIb30BaThCs
€AMHULAMHU U3MEPEHUS COOTBETCTBYIOIINX BETUYMH.

CoctaBiiaTh OyKBEHHBIE BHIPAKEHUS 110 YCIOBHIO 331a4H.

N3Bnekaty mHOpMaIUio, TPEACTABICHHYIO B TaOJWIAX, HA JIMHEHWHOW, CTOI0YATOM
WY KPYTOBOW Juarpammax, MHTEPIPETUPOBATh IPEACTABICHHBIE JAHHBIE, UCIOJIb30BaTh
JAHHBIE MPU PEIICHUH 3a7a4.

[IpencransaTs nHGOPMAIIHIO C TOMOIIBIO TAOJINII, TUHEHHON M CTOJI0YATOMN AUarpamMMm.

Harnsanas reomerpusi.

[IpuBoauTE mpUMepbl 0OBEKTOB OKPYXKAIOUIETO MHUPA, UMEIOLUX (OPMY HU3YUEHHBIX
FEOMETPUUECKUX IUIOCKUX U  MPOCTPAHCTBEHHBIX (UTYp, TMPUMEPHl pPaBHBIX H
CUMMETPUYHBIX QUTYP.

N300paxkaTh ¢ NMOMOUIbIO LUPKYIS, JUHEWKH, TPAHCIOPTHpPA Ha HEJIMHOBAHHOW U
KJIeT4aTol Oymare HW3Yy4eHHbIE IUIOCKHE TeoMeTpuueckue GUrypsl M KOHQHUrypauu,
CUMMETpUYHbBIE (QUTYPHI.

[Tonb3oBaThcsi TEOMETPUUECKUMU TMOHSATUSIMH: PaBEHCTBO (uryp, CcUMMETpHs,
WCIIOJb30BATh TEPMHUHOJIOTHIO, CBSI3aHHYIO C CHUMMETpPUEH: OChb CHMMETpPUHU, LIEHTP
CUMMETpPUHU.

Haxonuth BeaWMYMHBI YIJIOB U3MEPEHUEM C MOMOIIBK TPAHCHOPTHUPA, CTPOUTH YIJIbI
3aJIaHHOM BEJIMYMHBI, T0JIb30BaThCS MPU PELIEHUU 3aJad TpaayCHOM Mepoil yrios,
pacno3HaBaTh Ha YepTexax OCTPbIN, IPSMOM, pa3BEPHYTHIN U TYION YIJIbl.

BoluucnsaTe AnuHy JIOMaHOM, NMEPUMETP MHOTOYTOJbHUKA, MOJIb30BAThCS €AUHULAMU
W3MEPEHUS JJIMHBI, BBIPAXaTh OJTHU €IMHULIBI U3MEPEHUS JUIMHBI YEPE3 APYTHUe.

Haxonutb, ucnosb3ys 4epTexKHbIE HHCTPYMEHTHI, PACCTOSIHUS: MEXKY ABYMSI TOUKAMH,
OT TOYKH JI0 MPSAMOM, JJIMHY YTH HA KBAJPATHOU CETKE.

Boruncnate mnomaab GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB, HCIOJNIb30BATh
pa3zOueHne Ha MPSIMOYTOJbLHUKH, HA paBHbIC (QUTYpHI, JOCTpAaUBAHUE A0 MPSIMOYTOJIbHHKA,
MOJIb30BATHCSI OCHOBHBIMHU €IMHHUIIAMU W3MEPEHHUs IUIONIA/M, BBIPAXKATh OJHU €IUHMIIBI



M3MEpEeHUs TUIOIIAIN Yepe3 APyrue.

Pacnio3naBate Ha MOAENAX W M300pKEHUAX MNUPAMUIY, KOHYC, IWIMHAP,
WCIO0JIb30BaTh TEPMHUHOJIOTHIO: BEpIINHA, peOpo, TpaHb, OCHOBaHHE, Pa3BEPTKA.

N300paxkaTs Ha KJIeTYaTON Oymare MpsiMOYTOJIbHBIN TapasuIeIIeTI e/,

Beruncnsate  00beM  MPSAMOYrOJIBHOTO — Mapajuiefienunena, Kyba, IMOJIb30BaThCs
OCHOBHBIMH €IMHUIIAMH U3MEPEHUs 00bheMa.

Pemarr HecnokHBIE 3aJaYd  HAa HAXOXKICHHE TECOMETPHUYSCKUX BEJIMYMH B
MPAKTUYECKUX CHTYAITUSX.

IIpeaMeTHBIE Pe3YJbTATHI OCBOEHHUS IPOrPpaMMbl Y4eOHOr0 Kypcea '"Aaredpa'.

H‘[)CI[MGTHI)IG PE3VIAbTATHEI OCBOCHU ITPOTIpaAMMBI V‘~IC6HOFO KypcCa K KOHILY O6V‘~ICHI/I$I B
7 xjacce.

Yucna v BEIYUCIICHUS.

BoinonHATh, coyeTass yCTHbIE M MHCbMEHHbIE MPUEMBI, apu(pMETHUYECKUue AEUCTBUS C
paloOHaIbHBIMU YHCIIAMHU.

Haxonuth 3HaueHMs] 4MCIOBBIX BBIPAXKEHWH, NMPUMEHSITh Pa3HOOOpa3Hble CHOCOObI U
MpUEMBbl BBIYMCIEHUS 3HAYEHUI APOOHBIX BBIPAKEHUH, COJEp’KAlINX OOBIKHOBEHHBIE U
JeCSITUUHBIE IPOOH.

[lepexonuTh OT OJHON QOPMBI 3aMKCH YUCEN K Ipyroi (mpeoOpa3oBbIBaTh AECATUUHYIO
IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JECSATHUHYIO, B YaCTHOCTH B OECKOHEUYHYIO
JECATUIHYIO APOOB).

CpaBHUBaTh U YIOPSAIOUNBATH PallHOHAIbHbIE YHCIIA.

OKpyrisTh yncna.

BBINOJIHATE IPUKUAKY U OLICHKY PE3YJIbTaTa BEIYUCICHUM, OLICHKY 3HAYEHUHN YHUCIIOBBIX
BBIPAKECHUH. BBINIONIHATE NEWCTBUS CO CTENEHAMH C HATYPaJIbHBIMU [TOKA3aTEISIMHU.

IIpuMeHATs IPU3HAKY JEIMMOCTH, Pa3I0KEHUE Ha MHOKUTENIH HATYPAJIBHBIX YUCEIL.

PemaTe NpakTUKO-OPHMEHTHPOBAHHBIE 3a/la4yM, CBSI3aHHBIC C OTHOLICHHEM BEJIMYUH,
IIPONOPLMOHAIBHOCTBIO BEJIMYMH, NPOLICHTAMU, MHTEPIPETUPOBATh PE3YIbTaThl PEIICHUS
3aJa4d C y4eTOM OTPaHUYEHUH, CBA3aHHBIX CO CBOMCTBAMM pacCMaTpUBAEMbIX OOBEKTOB.

AnreOpanyecKkue BbIPaXKEHHUS.

Hcnonp3oBaTtek anreOpanyeckyr0 TEPMUHOJOIHMIO M CHMBOJIUKY, IPUMEHATh €€ B
Ipolecce OCBOEHUs y4eOHOro MaTepuaia.

Haxonuth 3HaueHus OYKBEHHBIX BHIPAKEHUH MPU 3aJaHHBIX 3HAUCHUSAX IEPEMEHHBIX.

BoinmonuaTe mnpeoOpa3oBaHUs 1LENOTO BBIPAKEHHWS B MHOTOWIEH IMPUBEICHHEM
MOAOOHBIX CJIaraeMbIX, paCKPhITHEM CKOOOK.

BbInoyHATE yMHOXKEHHE OJHOWIEHA HAa MHOTOWIEH UM MHOTOYJIeHa Ha MHOTOYJICH,
MPUMEHATH POPMYIBI KBaJIpaTa CyMMbI U KBaJpaTa pa3HOCTH.

OcyiecTBIATh Pa3IoKEHHE MHOTOWICHOB HAa MHOYXHUTEIH C MOMOIIBIO BBIHECEHHUS 3a
CKOOKM OOIIero MHOXXWTEJS, TPYNNUPOBKH  claraeMblX, HpuUMeHeHus GopMyn
COKPAIEHHOTO YMHOKEHHSI.

[IpumensaTh mnpeoOpa3oBaHMs MHOTOYJIEHOB [UIs pELISHUS pa3IUYHbIX 3a7ad U3
MaTeMaTHKH, CMEKHBIX IPEIMETOB, U3 PEAIbHOM MPaKTUKU.

Hcnonp3oBaTh  CBOMCTBA  CTENEHEH €  HATypaJbHbIMU  TMOKa3aTelsIMH Ui
peoOpa3oBaHMsl BEIPAKEHUH.

VYpaBHEHUS 1 HEPABEHCTBA.

Pemiate nuHeliHbIE ypaBHEHUS ¢ OJHOW NEPEMEHHOM, MPUMEHSs MpaBujia nepexoaa oT
HCXOJIHOTO YpPaBHEHHUS! K PAaBHOCHIBHOMY eMy. [IpoBepsiTh, sIBISE€TCS U YUCIO KOPHEM
ypaBHEHHUSI.



[TpumensTh rpadudeckre METoAbl P PEIICHUH JIMHEHHBIX YPAaBHEHUN U UX CUCTEM.

[TonOupath mpuMeEpsl Map YHCEIN, SBISIOMIMXCS PEIICHUEM JIMHEHHOTO ypaBHEHHUS C
JBYMsI IEPEMEHHBIMU.

CtpouTh B KOOPAMHATHOM IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHHS C ABYMS
NepPEMEHHBIMH, MOJIB3YACh TPAPUKOM, IPUBOIUTH IPUMEPHI PEIICHUS] YPAaBHCHHSL.

Pematp cucteMbl ByX JMHEWHBIX YPAaBHEHUH C JBYMS II€PEMEHHBIMH, B TOM YHCIE
rpaduuecKu.

CocraBiaTh U pewiaTh JUHEHHOE ypaBHEHHE WM CUCTEMY JMHEHHBIX YpaBHEHUH IO
YCIIOBUIO 33Ja4d, UHTEPIPETUPOBATh B COOTBETCTBUU C KOHTEKCTOM 33Ja4yd IOJIyYEHHBIN
pe3ynbTar.

OyHKIUN.

N300paxxaTh Ha KOOPAMHATHOM MPSIMON TOYKH, COOTBETCTBYIOUIME 33JaHHBIM
KOOpJIMHATaM, Jy4d, OTPE3KH, HWHTEpBaJbl, 3allMChIBaTh YWCJIOBbIE MPOMEXKYTKH Ha
anreOpanveckoMm si3bIKe.

OtmeudaTh B KOOPAMHATHOM IUIOCKOCTH TOYKU IO 33aJaHHBIM KOOpPJIMHATaM, CTPOUTH
rpaduku TuHeRHbIX QyHKUHUNA. CTpouTh rpaduk QyHKIUY .

OnuceiBaTh € MOMOLIBIO (PYHKIMH H3BECTHbIE 3aBUCHUMOCTH MEXJY BEJIUYMHAMU:
CKOPOCTb, BPEM$, PacCTOSHUE, 1I€Ha, KOJIMYECTBO, CTOUMOCTb, POU3BOIUTENBHOCTD, BpEMS,
00beM paboTHI.

Haxonuts 3HaueHre (yHKIMH 110 3HAYEHHIO €€ apryMEeHTa.

[Tornnmats rpaduuecknii crmocod mpeacTaBiIeHUs U aHAIM3a HWHPOPMAIIUX, U3BJIEKATh U
HMHTEPIPETUPOBATH MHGOPMAIINIO U3 TpaUKOB peaabHbIX MPOLIECCOB U 3aBUCUMOCTEN.

HDGJIMGTHBIG PE3VYIAbTATHEI OCBOCHUS ITPOTrpaMMBI V‘-IG6HOI‘O KypcCa K KOHILY O6V'-ICHI/I$[ B
8 KJacce.

Ypciaa ¥ BEIYMCIICHUS.

Hcnonp3oBaTh HavaldbHBIC MPEACTABICHUS O MHOXKECTBE JCUCTBUTEIBHBIX UWCE IS
CpaBHEHUS, OKPYTJICHUS W BBIYMCICHUH, N300paKaTh JACUCTBUTEIBHBIC YHUCIAa TOYKAMH Ha
KOOPJIMHATHOM MPSIMOHA.

[IpuMeHsTh MOHATHE apUPMETHUYECKOTO KBAAPATHOTO KOPHS, HAXOJUTh KBaJpaTHHIC
KOpPHHU, HWCHOJB3Yysd TPH HEOOXOJUMOCTH KAJIbKYJIATOP, BBINOJHATE IMPeoOpa3oBaHUs
BBIpAKEHUH, COJIEpP)KAIIUX KBaJIpaTHbIC KOPHU, UCIIOJIb3YysI CBOMCTBA KOPHEH.

Hcnonp3oBath 3anucu OOJIBIIMX M MAJIbIX YHCENI C IMOMOIIBIO JACCATHYHBIX ApOoOeH u
crerener uncna 10.

AnreOpandecKre BhIpaKEHUSI.

[IpuMeHSTh TIOHATHE CTENEHHM C IICJIBIM ITOKa3aTeJIeM, BBINOJHATh IPEoOpa3oBaHUs
BBIpKEHUH, COJIEPIKAIINX CTETICHH C IIEJIBIM TTOKa3aTelIeM.

BBIMOTHATE TOXKIECTBEHHBIC MPEOOpa30BaHUs PAIlMOHAIBLHBIX BBIPAKCHUH HA OCHOBE
MpaBUJI JCHCTBUI HAJL MHOTOWICHAMH U aJreOpanvdecKuMHu IpOoOsMH.

PackmanpiBaTh KBapaTHBIA TPEXUWICH HA MHOKUTEH.

[IpuMeHsaTh TIpeoOpa3oBaHUsS BBIPAKCHUN IS PEIICHUS pPa3jIuYHBIX 3a7a4 U3
MAaTE€MAaTHKH, CMEXHBIX TPEAMETOB, U3 PEAIbHON MPAKTUKH.

VYpaBHEHUs 1 HEPABEHCTB

Pemrate nuHeitHble, KBaJipaTHbIE YPABHEHHS U PAllMOHAJIbBHBIE YPABHEHUSI, CBOASIINECS
K HUM, CUCTEMBI JIBYX YPABHEHUM C JBYMS IEPEMEHHBIMHU.

[IpoBOoAUTH MpOCTENIIINE HCCIIEOBAHUS YPABHEHUN U CUCTEM YPaBHEHHUI, B TOM UUCIIE
C IpUMEHEHHEeM rpaHuecKux MpeacTaBieHul (ycTaHABIUBATh, UMEET JIU YpaBHEHUE WU
CUCTEMa ypaBHEHUH PEIICHHUs, €CITU UMEET, TO CKOJIBKO, U IIpoyee).

[TepexonuTs OT crnoBecHON (GOPMYIUPOBKU 3a7a4M K €€ anredpandeckoid MOJENH C



IOMOIIBK) COCTABJICHUS YPAaBHEHUS WM CHUCTEMBbl YpPaBHEHUM, HWHTEPIPETUPOBATH B
COOTBETCTBUU C KOHTEKCTOM 3a/1a4H II0JIy4CHHBIA PE3YIIbTAT.

[IpumeHATh CBOWCTBA YHMCIOBBIX HEPABEHCTB I CPaBHEHUS, OLEHKH, peElIaTh
JVMHCHHBIE HEPABEHCTBA C OJIHOW TEPEMEHHOM M WX CHCTEMBI, J1aBaTh TIpapuuecKyro
MJUTFOCTPALIMIO MHOXKECTBA PEILICHU HEPABEHCTBA, CUCTEMbI HEPABEHCTB.

OyHKIUU.

[lonumMath ¥ HUCMNONB30BaTh (PYHKIMOHAIBHBIE TIOHATHUS M S3bIK  (TEPMUHBI,
CHUMBOJIMYECKHE 0003HAYCHUs), ONPEACIIATh 3HaUeHHue (YHKIUU 10 3HAYCHHUIO apTyMEHTa,
OTIPENIENATh CBOWCTBA (PYHKIIMH 1O €€ rpaduKy.

Crpouth rpaduKy 3IEMEHTAPHBIX (YHKIMA BUIA W OIHUCHIBATH CBOMCTBA YHCIIOBOM
(GyHKIHH 110 ee rpaduKy.

HDGI[MCTHI)IG PEIVIILTATBI OCBOCHUA ITPOIrpaMMBbI V‘I€6HOFO Kypca K KOHITY O6V‘-I€HI/I$[ B
9 kyacce.

Yucna v BBIUKCIICHHUS.

CpaBHHBATH M YIIOPSIIOYMBATH PAllHOHATFHBIC H UPPAMOHATBHBIE YUCIIA.

BeImonHaTe apupMeTHIecKre NeCTBUS C pallOHABHBIMU YHCIIaMH, COYeTast YCTHBIC
Y TIMCBMEHHBIE TIPUEMBI, BHITIOHATH BBIYHCIICHHS C HPPAIIMOHATBHBIMA YHCITAMHU.

HaxomuTh 3HaveHWs CTeleHed ¢ MENbIMH TOKa3aTelsiIMH W KOPHEH, BBIYHCIATH
3HAYCHUST YHCIIOBBIX BBIPAKECHHIA.

OKpyrasTh NEHCTBUTEIBHBIC YMCIA, BBIMOJHATH MPUKUAKY Pe3yiIbTaTa BBIYUCICHUH,
OIICHKY YHCIIOBBIX BBIPAKCHUH.

YpaBHEHHUS 1 HEPABEHCTBA.

Pemate snuHelHbIE M KBaJpaTHblE YpPaBHEHMs, YPaBHEHMs, CBOJAIIMECS K HUM,
npocTeiie JpoOHO-pallMOHAIbHbIE YPABHEHMSL.

Pemate cucteMsl AByX JMHEHHBIX YPAaBHEHUH C JBYMs IIEPEMEHHBIMU U CUCTEMBI JIBYX
YPaBHEHUH, B KOTOPBIX OJHO YPAaBHEHHE HE SIBIISETCS IMHEHHBIM.

Pemate TekcTOBBIE 3amaun anreOpanyeckuM CIOCOOOM C IOMOIIBIO COCTaBJICHUS
YPaBHEHHUS WM CUCTEMBI IBYX YPAaBHEHHH C AByMsI IEPEMEHHBIMU.

[IpoBoaNTE NpoCTEiIINE NCCIIEA0BAHUS YPAaBHEHUI U CUCTEM ypaBHEHUH, B TOM YHUCIIE
C IpUMEHEHHUEM IpadHuecKuX MpeACTaBIeHUN (yCTaHABIMBATh, UMEET JIM YpaBHEHUE WU
cucTeMa ypaBHEHHH peleHts, €Clii UMEET, TO CKOJIBKO, U IIPoYee).

Pemare nuHeliHble HepaBeHCTBA, KBaJpaTHblE HEPAaBEHCTBA, M300pa)kaTh peEIlEHUE
HEpPaBEHCTB HA YHCJIOBOM MPSIMOM, 3aIIMChIBATh PEILIEHUE C TIOMOIIBIO0 CUMBOJIOB.

Pemare cucrembl JMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKJIIOYAIOIINE
KBaJpaTHOE HEPaBEHCTBO, M300pa)kaTb pELICHHE CUCTEMbl HEPABEHCTB HA YHCIOBOM
IPSIMOM, 3aMKCBIBATH PEIICHUE C IOMOILBIO CUMBOJIOB.

Hcnonp3oBaTh HepaBEHCTBA IPU PELIEHUN PA3IMYHBIX 3a/1a4.

DOyHKIUY.

Pacnio3HaBath (hyHKLIMHU H3y4yeHHBIX BUJIOB. [IoKa3pIBaTh CXeMaTHUECKH PACHOJIOKEHHE
Ha KOOPJMHATHOM IJIOCKOCTH rpadukoB (YHKIMH B 3aBHCHUMOCTH OT 3HAa4YeHUH
KO3 QUIIMEHTOB, ONMUCHIBATh CBONCTBA (DYHKLIUH.

Ctpouth 1 n300paXkaTb CXeMaTH4YeCKU I'padUKU KBAAPATUUYHBIX (DYHKIIMH, OMHUCHIBATH
CBOMCTBa KBaJApaTUYHBIX (PYHKIMN MO UX TpapuKaMm.

Pacnio3HaBaTe KBaJpaTW4yHyl (QYHKIUIO 10 ¢opMmyne, TNPUBOJUTH HPUMEPHI
KBaJIPaTUYHBIX QYHKIUI U3 peabHON )KU3HU, PU3UKH, TEOMETPUH.

YucnoBble MOcae10BaTeIbHOCTH U IPOTPECCHH.

Pacnio3HaBaTh apu(METHUYECKYI0O U TE€OMETPHUYECKYI0 MPOrPEecCHM IMpH pa3HbIX
crioco0ax 3aaHusl.



BBINONHATE BBIYMCICHUS C MCIOJIB30BaHUEM (OPMYI N-Iro YjieHa apuPMeTHYecKOl U
F€OMETPUUYECKON MPOrpeECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300pakaTh WieHbI MOCIEI0BATEILHOCTH TOYKAMH Ha KOOPIUHATHON TIOCKOCTH.

Pemrarts 3aga4u, CBsI3aHHBIE C YMCIOBBIMU IIOCIIEIOBATEILHOCTSMY, B TOM YHCIIE 331a41
U3 peaJbHOM KU3HU (C UCIIOIb30BaHUEM KaJIbKYISATOPA, HU(PPOBBIX TEXHOJIOTHIA).

IIpeaMeTHBIE PE3YJIbLTATHI OCBOCHHS NMPOrpaMMbl vueoHoro kypea ""I'eomerpus''.

H‘[)CI[MGTHI)IG PE3VYIAbTATEI OCBOCHUS ITPOT'PaAMMBI V‘~IC6HOFO KypcCa K KOHIIY O6V‘-I€HI/I$I B
7 Knacce.

Pacnio3naBate wM3ydeHHBIE TeOMETpUYECKHe (UTYpBI, ONpPEAETsITh HUX B3aUMHOE
pacrosio)kenue, n300pakaTb T€OMETPUUYECKHE (UTYPHI, BBITIOIHATH YEPTEKH IO YCIOBHUIO
3a1a4u. I/I3M€p$[TI: J'II/IHCI\/'IHI)IG nu er'IOBI)Ie BCIIMYUHBI. PGIHaTI: 3ala4 Ha BBIYUCJICHUC IJINH
OTPGSKOB 1 BCIIMYUH yFJIOB.

[IpoBoauTh rpyOyI0 OIIEHKY JMHEMHBIX U YIJIOBBIX BEJIMYMH IPEIMETOB B pealbHOMN
KU3HU, pa3MEPOB MPUPOAHBIX 00bEKTOB. Pasnuuarh pa3smepsl 3TUX OOBEKTOB MO MOPSIKY
BCIIMYUHBI.

Crpoutb 4epTeKH K T€OMETPUUECKUM 3a/1adam.

HOJ'IB?:OB&TI;CSI HpI/ISHaKaMI/I paBeHCTBa Tpeyl"OJ'H)HI/IKOB, HUCIIOJIB30BAThH HpI/ISHaKI/I nu
CBOMCTBa paBHOOEPEHHBIX TPEYTrOJIbHUKOB MPHU PEIICHUH 3a/1a4.

[TpoBOANTH JIOTHUECKHE PACCYKICHUSI C HCTIOJIb30BAHMEM T€OMETPHUIECKUX TEOPEM.

HOJ'IB?:OB&TI;CSI HpI/ISHaKaMI/I paBeHCTBa HpHMOYFO.]'H)HBIX TpGerJ'II)HI/IKOB, CBOfICTBOM
MEJIMaHbl, IMPOBEACHHOM K THUIOTEHY3€ IPSAMOYTOJIBHOTO TPEYroJbHUKA, B PEIICHUU
T€OMETPUUECKHX 3a/1a4.

Onpenensats napaIeTbHOCTh MPSIMBIX C TTOMOIIBIO YIJI0B, KOTOPbIE 00pa3yeT ¢ HUMH
cekymas. OnpenensaTh NMapajuIeIbHOCTh MPSIMBIX C MOMOIIBIO PaBEHCTBA PACCTOSHUN OT
TOYEK OJIHOM MPAMOM 10 TOUYEK APYro MPSIMOM.

Pemrate 3agaun Ha kieT4yaton Oymare.

[IpoBOAWTH BBHIYKCICHUS W HAXOAUTh YHUCIOBbIE W OYKBEHHBIE 3HAYEHUS YIJIOB B
TEOMETPUUECKHX 3aJa4aX C HKCIOJb30BAaHHEM CYMMBI  YIJIOB TPEYTOJbHUKOB U
MHOTOYTOJILHUKOB, CBOMCTB YIJIOB, 00pa30BaHHBIX MPH MEPECEUYCHUH JIBYX MapalICIIbHBIX
MPSMBIX CeKylel. Pemare mpakTuyeckue 3a1aun Ha HaX0XKJISHUE YTIIOB.

BrageTs moHsATHEM T'€OMETPUYECKOTO MECTa TOYeK. YMETh OIpPEACNATh OMCCEKTPUCY
yrila ¥ CEPeIMHHBINA MEPIECHANKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYCK.

DopMyIMpoOBaTh OMPEEICHUS OKPYKHOCTH U KPyra, XOpJbl M JUaMeTpa OKPYKHOCTH,
MOJIb30BaThCSI UX CBOMCTBAMH. ¥ METh MPUMEHSTh 3TH CBOWCTBA MMPHU PEIICHHUH 3a/a4.

Brnagers moHsTHEM ONKCAHHOW OKOJIO TPEYroJIbHUKA OKPYKHOCTH, YMETh HaXOJUTh €e
uentp. Ilomb3oBatbes (akraMu O TOM, YTO OHCCEKTPUCHI YIJIOB TPEYroJibHUKA
MepPeceKarnTcsi B OJTHOM TOYKE, U O TOM, YTO CEpPEAMHHBbIE MEePHEHIUKYIIPbl K CTOpOHAM
TpEeYroJbHUKa EPECEKaloTCsa B OJHON TOUKE.

Bnagerp mnoHsATHMEM KacaTedbHOW K OKPY)KHOCTH, IIOJIb30BAaThCsl TEOPEMOM O
MEePIEeHIUKYIIPHOCTH KacaTelbHOU U paauyca, MPOBEACHHOTO K TOYKE KacaHusl.

[Tonp30BaTbCcsi MPOCTEMIIMMH T€OMETPUUYECKUMHU HEPABEHCTBAMM, IIOHUMATh UX
MPAaKTUYECKHUI CMBICIL.

[IpoBOANTH OCHOBHBIE T€OMETPUUECKUE MTOCTPOEHUS C MMOMOILBIO [IUPKYIS U JTUHEHKHU.

IIpenMeTHBIE pe3VALTATHEL OCBOEHHUS OPOrPAMMEBL VYeOHOTO Kypca K KOHILY 00ydeHus B
8 KJacce.

Pacno3HaBaTh OCHOBHBIEC BHIBI YCTBIPCXYT'OJIbHUKOB, X 3JICMCHTBI, IIOJIb30BATHCA UX



CBOMCTBaMH IIpU PELIEHUH F€OMETPUUECKUX 3a/1a4.

[IpumeHsTh CBOMCTBA TOYKM IEPECEUYEHUs MEIUaH TPEyroJibHMKa (LIEHTpa Macc) B
pelIeHnH 3a1ay.

Bnagerp mnoHsTHeM cpenHEN JMHUM TPEYTOJbHUKA W Tpaleluu, HOPUMEHATbh HX
CBOMCTBA IIpUM peELIEHUU reomerpudeckux 3azad. Ilosb3oBarbcsa Teopemonn aseca u
TEOPEMOIl O IPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHATh UX Ui PELICHUS MPaKTHYECKUX
3azad.

[IpuMeHsTh IPU3HAKY [10100UsI TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3a/1a4.

[Tonb3oBarbest TeopeMoil Iludaropa s perieHnss reoMETpUUECKUX M IPAKTHUUYECKHUX
3ama4. CTpOUTh MaTeMAaTUYECKYIO MOJIEb B NPAKTUYECKUX 3a7adax, CaMOCTOSTEIbHO
IIPOBOJUTH YEPTEK U HAXOIUTh COOTBETCTBYIOIIUE JITTUHBI.

Bnagers nmoHATHSAMM CHMHYCA, KOCHHYCAa M TaHI'€HCa OCTPOTO yrja MpsIMOYTOJbHOIO
TpeyrojbHuka. [1071630BaThCsl 3STUMU NOHATUAMU JJIs1 PELLICHUS TPAKTUUECKUX 3a1a4.

Beruucnsate  (paznuyHbIMH - crioco0amMu) — IJIOMIAAL  TPEYroJbHUKA ¢ IJIOMIATH
MHOTOYTOJIbHBIX (uryp (monp3ysach, rje HEoOX0AUMO, KalbKyiasTopoM). [Ipumensts
MOJIyYE€HHbIE YMEHHMSI B MPAKTUYECKUX 3aadax.

Bnagerp MOHATHSMH BIOUCAHHOTO W IIEHTPAJIBbHOIO YIJIa, MCIOJB30BaThb TEOPEMBI O
BIMCAHHBIX YIJIaX, YIJIax MEXIy XopAaMu (CeKyUIMMH) M yrjie MeXIy KacaTelbHOW u
XOP/I0H MpHU pelIeHuH FreOMETPUUECKHX 3aay.

Brnanerp noHATHEM ONMHMCAHHOTO YETHIPEXYTOJIbHUKA, TIPUMEHSATH CBOMCTBA OMKMCAHHOTO
YeThIPEXYroJIbHUKA MPH PEIICHUN 33]ad.

[IpuMeHsTh MoJydyeHHbIE 3HAHUS HA NMPAKTUKE - CTPOUTh MaTeMaTHUYECKUE MOJENN IS
3a/la4 peajbHOW >KM3HU M TMPOBOJUTH COOTBETCTBYIOIME BBIYMCIEHHUS C MPUMEHEHHEM
oA00HS U TPUTOHOMETPUH (TIOJIB3YSICh, i€ HEOOXO0IMMO, KAJIbKYJISITOPOM).

IIpenqMeTHBIE pE3VALTATEL OCBOEHUS HPOrpaMMBI YUeOHOT0 Kypca K KOHIY OOVYEHUs B
9 xJacce.

3HaTh TPUTOHOMETPUYECKHE (YHKIIMHU OCTPBIX YIJIOB, HAXOJIUTh C WX IOMOIIBIO
pa3IUyHBIE DBJIEMEHTHI TMPSIMOYTOJBLHOTO TpeyrojbHUKa ("pelieHre MpsSMOYroIbHBIX
TpeyrobHUKOB"). HaxoquTh (C TOMOIIBIO KadbKYJIATOPA) JUTMHBI U YTIIbI )11 HETAOIMYIHBIX
3HAYCHMH.

[Tons3oBaTbest  opMynaMu  TPUBEACHUS ©W  OCHOBHBIM  TPUTOHOMETPHYECKHM
TOXXIECTBOM JIJIs1 HAXOXKJICHUSI COOTHOIIICHUN MEX]Ty TPUTOHOMETPUUCCKHUMU BETUIHMHAMM.

Hcnonp30BaTh TEOpEMbl CHHYCOB M KOCHUHYCOB Ui HAXOXKACHHS Pa3IMYHBIX
2JIEMEHTOB TpeyroyibHUKa (''peleHne TPeYroJbHUKOB"), MPUMEHATh MX TPH PEIICHUH
r€OMETPUYCCKHX 3aJ1a4.

Brnagets moHATHSAMH TIpeoOpa3oBaHUS TMOAOOMS, COOTBETCTBEHHBIX JJIEMEHTOB
nono6ubx Quryp. Ilonb3oBartbes cBolcTBaMU TOJ00MS MPOU3BOJBHBIX (UTYpP, YMETH
BBIYHCIIATH JUTMHBI U HAXOJAUTH YTJIbl y MOJO0HBIX Quryp. IIpuMensars cBoiicTBa mogo0us B
MPAKTUYECKUX 3a/adaX. YMETh NPUBOAUTH IpPUMEpPHI MOJOOHBIX (QUTYp B OKpYKaroIIeM
MHpeE.

[Tonp30BaTbCst TEOpEMaMu O MPOU3BEACHUN OTPE3KOB XOPA, O MPOU3BEICHUN OTPE3KOB
CEKYIIMX, O KBaJpaTe KacaTeabHOM.

[Tonb3oBaThcsi BEKTOpaMHU, MOHHMMATh UX TEOMETPUYECKHH M (U3MUYECKUN CMBICI,
MPUMEHATh UX B PEIICHUU T€OMETPUUECKUX U (hu3uueckux 3agad. [IpuMeHsATs ckalspHoe
MIPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKJAEHUS JUIMH U YTJIOB.

[Tonp30BaTbcsi METOAOM KOOpPAMHAT HA IJIOCKOCTH, HPUMEHATH €ro B PEUICHUU
F€OMETPUUECKHUX U MPAKTUUECKUX 3a/1ay.

Bragets noHATHAMEU MPaBUILHOTO MHOTOYTOJIbHUKA, TMHBI OKPY>KHOCTH, JJIMHBI AYT'H



OKPYXHOCTH M DPaJIMaHHOW MEphI yria, YMETh BBIUMCIATH IUIOLIAIL Kpyra M €ro yacTei.
[IpuMeHsTh MOTy4eHHbIE YMEHUSI B TPAKTUYECKUX 3a/1adyax.

Haxonuth ocu (MM IEHTPHI) CUMMETPHH (UTYD, TPUMEHSTh JBUKCHHUS TUIOCKOCTH B
MPOCTEHUIINX CITyqasiX.

[IpuMeHsTh MOTy4eHHBIC 3HAHUS HA MPAKTUKE - CTPOUTH MATEMATHUYECKUE MOJICIH IS
3a/1a4 peajbHON KU3HU U TMPOBOJUTH COOTBETCTBYIOLIME BBIUUCICHUSA C MPUMEHEHUEM
MOJ00MS ¥ TPUTOHOMETPHUYECKUX (PYHKINHN (TIOJB3YSCH, T/Ie HEO0X0IMMO, KaIbKyIITOPOM).

IIpenMeTHBIE Pe3VJALTATHLI 0CBOCHHS NPOrpaMMbl yueOHOro kypca ''BepositTHoCTh
MU CTAaTHCTHKA' .

[IpenMeTHBIE pe3yabTaThl OCBOEHUS MPOrpaMMBbl yYeOHOTO Kypca K KOHILY OOy4eHUs B
7 xnacce.

Yurarhs nH(popMalKio, IPEJCTaBICHHYIO B TaOlIuIaxX, Ha JuUarpaMMax, MpeacTaBiIsaTh
JAaHHBIE B BHUJI€ TaOIUIl, CTPOUTH JUArpPaMMbl (CTOIOUKOBBIE (CTOJIOUYATHIC) U KPYTOBBIE) TIO
MacCHBaM 3HAYEHHUH.

OnuceiBaTh U MHTEPIPETUPOBATH pEalibHbIE YHUCIOBBIE JaHHbIE, MPEACTABICHHbIE B
Tabnuuax, Ha AuarpaMMax, rpagukax.

Wcnonb3oBath A1 ONUCAaHUS JaHHBIX CTAaTHUCTUYECKUE XapaKTEPUCTHKU: CpEeIHee
apudmernyeckoe, MeraHa, HanboJblllee U HaMEHbIlIee 3HaYeHUs, pa3Max.

Nwmetps mpencraBieHre O ciaydaiHOW HM3MEHUMBOCTH Ha MpuUMepax LeH, GU3NYECKUX
BEJIMYMH, AHTPOTIOMETPUUYECKUX JaHHBIX, HMETh IPEICTABJICHHE O CTaTHCTUYECKOM
YCTOWYHUBOCTH.

HDGJIMGTHBIG PE3VYIAbTATHEI OCBOCHUS ITPOTrpaMMBI V‘-IG6HOI‘O KypcCa K KOHILY O6V'-ICHI/I$[ B
8 KJacce.

W3Bnekatp u mpeoOpa3oBbIBaTh WHGOPMAIMIO, MPEACTABICHHYIO B BHUIE TaOHII,
IMarpamm, rpadukoB, PEICTABIATh JaHHBIC B BUIIE TaOJIUI], TUarpaMM, rpadukos.

OnwuceIBaTh JaHHBIE C TIOMOIIBIO CTATUCTHYECKUX MOKA3aTeJe: CPeIHUX 3HAYCHUN U
Mep pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHAAPTHOE OTKIIOHECHHUE).

HaxomuTh 4YacTOTHI YMCIIOBBIX 3HAUYEHHH M YacCTOTHI COOBITHI, B TOM YHCIE TIO
pe3yabTaTaM U3MEPEHUI U HAOJIFOICHHIA.

HaxomuTh BEpOSITHOCTH CIIy4aliHBIX COOBITHA B OMBITaX, 3Has BEPOSTHOCTH
AJIEMEHTAPHBIX COOBITHH, B TOM YHUCIIC B OIBITaX C PABHOBO3MOXXHBIMH 3JIEMEHTapHBIMU
COOBITHSAMH.

Hcnonp3oBark rpaduuecKkiue MOJICTH: IEPEBO CIYyYAHHOTO 3KCIIEPHUMEHTA, JUarpaMMbl
Diinepa, 4ucaoBas npsmasi.

OnepupoBaTh MOHATHAMH: MHO>KECTBO, IOJMHOXXECTBO, BBINOJHATH OMNEpallMd Haj
MHOXKECTBAMHU: OOBEIMHEHHUE, TICPECCUCHHEe, JOIMOJHEHHE, MEPEYUCIATh AJIEMEHTHI
MHOJKECTB, IPUMEHSTh CBOMCTBA MHOYKECTB.

Hcnonb3oBark rpadguyeckoe MPEICTaBICHUE MHOXKECTB U CBSI3CH MEXIY HUMHU JUIsI
OINMCAHMSI TIPOIIECCOB W SIBIICHHIA, B TOM YHCJIC NMPHU PEIICHUH 3334 U3 JAPYTUX y4eOHBIX
MPEeIMETOB M KYyPCOB.

IIpenMeTHBIE pE3VALTATHEL OCBOEHHUS OPOrPAMMEBL VYEOHOTO Kypca K KOHILY 00ydeHus B
9 xJacce.

W3BnexkaTb M 1peoOpa3oBbIBaTh HH(MOPMALMIO, TMPEICTABICHHYI0 B Pa3IMYHBIX
UCTOYHMKAX B BUJAE TaOIHI, AUarpamm, rpadukoB, MpeACTaBIATh JaHHBIE B BUJE TaOIUI,
JMarpamm, rpagukos.



Pematp 3a7aun opraHM30BaHHBIM MepeOOPOM BapHAHTOB, a TAKXKE C MCIOJIH30BAHHEM
KOMOWHATOPHBIX MTPABUII U METOJIOB.

Hcnonp3oBarh onucaTeabHbIE XapAaKTEPUCTUKHU JIJII MACCHBOB YHCJIOBBIX JaHHBIX, B
TOM YHCJIE CPETHUE 3HAYEHHUSI U MEPBI PACCEUBAHUS.

Haxonuth d9acToThl 3HAUYEHWH © YACTOTHI COOBITHS, B TOM 4YHCIE IOJIB3YsCh
pe3ynbTaTaMu MPOBEACHHBIX U3MEPEHUN U HAOIIOCHUH.

Haxonuth BepoSITHOCTH CIydalHBIX COOBITHI B M3yYEHHBIX OIBITAX, B TOM YHCIE B
OTBITaX C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU, B CEPHUSIX HCIBITAHUU [0
IIEPBOIO yCIIEXa, B CEpUAX UCHBbITaHUM bepHymuin.

HNmets npencraBienHue o CIiy4aiHOW BETUYUMHE U O PACHIPEACIICHUN BEPOATHOCTEN.

Nwmets npencraBieHne 0 3aKOHE 0OJIBLIMX YHCEN KaK O MPOSIBICHUN 3aKOHOMEPHOCTH B
CIIy4ailHOM M3MEHYMBOCTHU U O POJIM 3aKOHA OOJIBIIMX YKCEN B IPUPOJE U OOLIECTBE.

CojaepikaHue y4e0HOIo npeaMera

Coneprxanue o0ydeHus B 5 KJiacce.

HartypanbHble ynciia ¥ HYJb

HarypansHoe uncino. Pan Hatypanbhbix uncen. Yucno 0. M300paxeHne HaTypadbHBIX
YKcesl TOUKaMH Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

[To3unmonHas cucreMa cunciaeHus. Pumckas HyMmepanus Kak puMep HEMO3UIIMOHHON
CUCTEMBI CUMCIICHHUS. [lecaTruHas cucteMa CUUCIICHHUS.

CpaBHeHHE HATYpaJbHBIX YHCEJ, CPABHEHHUE HATypaJbHBIX 4yHcenl ¢ HyneM. CrocoObl
cpaBHeHHs. OKpYIJIEHHE HATYPAIBbHBIX YHCEI.

CrnoxeHue HaTypaJlbHbIX 4YHCEJ, CBOICTBO HYINsl NMpPH CIIOXEHUHM. BplumTaHme Kak
neiicTBre, oOpaTHOE CIIOKEHHIO0. YMHOXEHHE HaTypallbHbIX 4HCEd, CBOWCTBA HYNIS U
€MHUILIBI IPU YMHOKEHUU. Jlenenue kak neiicrBue, oOpaTHoe yMHOKeHHI0. KOMITOHEHTHI
NEHCTBUM, CBs3b MEXAy HHUMH. [IpoBepka pesyiabTaTta apupMETHUIECKOTO JEHCTBHSL.
IlepemecTurensHOE M cOYeTaTENbHOE CBOWCTBA (3aKOHBI) CIOKEHUS W YMHOXKEHMS,
pacrnpenenuTeIbHOe CBOMCTBO (3aKOH) YMHOXEHUSI.

Hcnonbs3oBanue OykB A 0003HaUEHUS] HEM3BECTHOTO KOMIIOHEHTA U 3allCU CBOMICTB
apuMETUYECKUX JTCUCTBUH.

Jlenmurenu M KpaTHBIE 4YUCIIA, PA3IOKEHHE Ha MHOXUTENU. IIpocThle M cocTaBHBIE
yucna. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenienue ¢ ocTaTkoM.

Crenenp ¢ HaTypaJbHBIM IIOKa3aTelleM. 3allUCh YMCIAa B BHUJAE CYMMBI Pa3psIHBIX
CJIaracMblX.

UucnoBoe BbIpakeHUE. BbluMClieHME 3HAUYEHHUH YHCIOBBIX BBIPAKECHUH, MOPSIOK
BBIIIOJIHEHUS J€MCTBUM. lMcnosb30BaHME IpU  BBIYMCICHUAX IEPEMECTUTENBHOTO H
COYETATEeJIbHOTO CBOWCTB (3aKOHOB) CJIOXEHUS M YMHOXEHMs, PpaclpeAeIUTeIbHOTO
CBOMCTBA YMHOKEHHUSI.

[Apobu

[IpencraBnenue o qpodu Kak croco0e 3anucu 4acTu BeuurHbl. OObIKHOBEHHBIE
npo6u. IlpaBuiibHbIe U HenpaBUiIbHbIE JpoOu. CMentaHHas ApoOb, IPEICTaBICHUE
CMEILIaHHOM JIpoOU B BUJE HEMPABUWIBHOM ApoOU U BbIIETIEHUE LIE€JI0H YacTH YHcia U3
HenpaBUIbHOM Jpodu. M300paxxenue 1podeil ToukaMu Ha YUCIoBOM npsaMoil. OCHOBHOE
cBoiicTBo npodu. Cokpaienue apodeii. [IpuBenenne 1podu K HOBOMY 3HaAMEHATEIIIO.
CpaBHeHue 1poOei.

CrnoxeHnue U BlYUTaHue ApoOeil. YMHOXeHUe U JefeHue ApoOeil, B3auMHO-00paTHbIE
npo6u. HaxoxieHne yacTu 1esoro U 1eJIoro Mo ero yacTu.

Hecsatuunas 3anuch apoodeit. [IpencraBnenue aecaTHUHOM qpoOu B BHE
0OBIKHOBEHHOH. M300pakeHue qecaTHYHbIX ApoOeil ToukaMu Ha YMCIOBOM MPSIMO M.
CpaBHeHUE IeCATUYHBIX JpoOeit.




Apudpmernueckue 1eiCTBUA € AECATHUHBIMU Apo0siMu. OKpyTieHne AeCATHUHBIX
IpoOeii.
PemeHne TEKCTOBBIX 3a/1a4.

PerieHne TeKCTOBBIX 337au apuPMETUYCCKUM CIIOCOO0OM. PellieHue Joruueckux 3aaad.
Perrenue 3amad mepebOpoM BCeX BO3MOXKHBIX BapHaHTOB. VICrosib30BaHHME MPU PEHICHUU
3a7a4 TaOJULL U CXEM.

Pemenne 3amau, conepx’amuyx 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIUYUHBI: CKOPOCTb,
BpeMsl, pacCTOsTHUE, II€Ha, KOJIWYECTBO, CTOMMOCTh. EMMHUIIBI M3MepeHus: Macchl, 00beMa,
LIEHBI, PACCTOSIHUS, BPEMEHHU, CKOPOCTU. CBs3b MEXAY EIUHUIIAMH H3MEPEHUs KaxXI0u
BEJIMYUHBI.

Pemrenne ocHOBHBIX 3a/1a4 Ha APOOH.

[IpencraBneHue JaHHBIX B BUJIE TAOJINII, CTOJIOYATHIX JUATPAMM.

Harasiiuas reoMmerpus

Harnanuele npencrasienust o (Gurypax Ha IUIOCKOCTH: TOYKa, IpsiMasi, OTPE30K, Jyd,
YroJi, JIOMaHasi, MHOTOYI'OJIbHHK, OKPYKHOCTb, Kpyr. Yroia. IIpsmoii, octpelii, Tynoil u
Pa3BEPHYTHIN YIJIBL.

JnuHa oTpe3ka, METpUYECKHE €OWHWLbl JJIMHBL. [[IuHa JO0MaHOW, TEepUMETp
MHOT'OYTOJIbHHKA. I3MepeHne u NoCcTpoeHue yriioB ¢ IOMOUIbIO TPAHCIOPTHPA.

Harnsgaeie npencraBieHus o  ¢urypax Ha  IJIOCKOCTH:  MHOTOYTOJBHUK,
MPSIMOYTOJIbHUK, KBaJpaT, TPEYrOJIbHUK, O paBEHCTBE QUTYP.

N3obpaxenue ¢uryp, B TOM 4ucie Ha kieryatoit Oymare. [loctpoenne koHdurypanmii
W3 YacTel MpsMOM, OKPYKHOCTH Ha HEJIMHOBAHHOW M KieTdaroi Oymare. Mcmonb3oBaHue
CBOMCTB CTOPOH M YIJIOB IPSIMOYTOJIbHUKA, KBapaTa.

[Tnomaas NpsAIMOYroJbHUKAa U MHOTOYT'OJIbHUKOB, COCTABJIEHHBIX U3 MPSMOYTOJIbHHUKOB,
B TOM uucie puryp, n300pa’keHHBIX Ha KieTyatoi Oymare. EquHUILIBI H13MEpeHust MII0IaIu.

Harnanuele mnpeactaBieHuss O MPOCTPAHCTBEHHBIX (uUrypax: MPSIMOYTOJIbHBIM
napajuiefnienunesa, KyO0, MHOTrOrpaHHukd. M3o0pakeHune NpOCTEUIINX MHOTOTPAHHUKOB.
Pa3Beptku kyba u mapamnenenunena. CozgaHue Mojeneid MHOTOTPaHHUKOB (M3 Oymard,
MIPOBOJIOKH, TUIACTUIIMHA U APYTUX MAaTEPHAIIOB).

O6beM MpSMOYroJIbHOTO Mapaluienenuneaa, kyoa. Enqunuisl nsmepenus odbema.
Pemenue npakTuueckux 3a/1a4 ¢ MPUMEHEHUEM MPOCTEUIITNX CBOMCTB (uryp.

Conepxxanue o0yuenus B 6 Kiiacce.

HarypanpHbie yncia.

ApI/I(bMeTI/I‘IeCKI/Ie JICUCTBUSL C MHOTO3HAYHBIMU HAaTypaJlbHbIMU YHCJIAMU. Yucnossie
BBIpAKCHUSA, IOPAOOK HeﬁCTBHﬁ, HCIOJB30BAaHHE CKOOOK. Hcnonb3oBanue IIpH
BBIYUCIICHUAX IMECPEMECTUTCIIBHOIO M COYCTATCIBHOI'O CBOMCTB CJIOJKCHMSA U YMHOXCHU,
pacnpeaACIuTCIbHOTO CBOMCTBa YMHOKCHHA. OprTJ'IeHI/Ie HAaTypaJIbHBIX YHUCCIIL.

I[GHI/ITCJ'II/I U KpaTHBIC YHCIIA, HanOOIbIINH O6H.[HI>1 JACIUTCIIb U HAMMCHBIICC 06Iuee
KpaTHOC. Z[eJ'II/IMOCTB CYMMEI U ITIPOU3BCACHH. HCHGHI/IG C OCTAaTKOM.

Hpobu

OObIKHOBEHHAas ApoOb, OCHOBHOE CBOMCTBO ApoOH, coKpalieHue ipodei. CpaBHeHHE U
yrnopsouuBaHue Jpooeil. Pemenue 3a1a4 Ha HaX0XJAE€HUE YacTH OT LEJIOTO M LIEJIOro Mo
ero yactu. J[poOHOE 4MciI0 Kak pe3ynbTar jeneHus. [IpencraBnenue necaTHdHoi n1podu B




BUJIe OOBIKHOBEHHOH POOH M BO3MOKHOCTH INPEJICTABICHHSI OOBIKHOBEHHON IpoOU B BHJIE
necaTudHol. [lecaTnynbie 1podu U MeTpHUEecKas cuctemMa Mep. ApudmMerndeckue AeHCTBUSL
Y YHCIIOBBIC BBIPAKEHUS ¢ OOBIKHOBEHHBIMH U JACCATHYHBIMU JAPOOSIMH.

OtHomenue. Jlenenne B JaHHOM OTHOLIeHUH. Macmtad, nponopuus. [lpumenenne
MIPONOPLUI IIPU PELICHUN 3a1a4.

ITonaTHe npoueHTa. Berunciaenue npoueHTa OT BEIMYHUHBI U BEJITMYMHBI 110 €€
MIPOLIEHTY. BhIpaXkeHne Npo1eHTOB AeCATUYHBIMU Ipo0sMuU. Perienne 3a1a4 Ha IPOLEHTBHI.
BeIpaxxeHue OTHOLIEHUS BEJIMYUH B IIPOLICHTAX.

[TonoXHUTENbHbBIE M OTPUIIATENbHBIC YHCIIA

IlonoxwurenpHble U OTpULATENbHBIC YuCIa. Llenpie yncna. Moayns ducina,
reoMeTpHuuecKas HHTepIpeTaus Moayns yucia. M3o06paxeHnue ynuces Ha KOOPAUHATHOM
npsiMmoii. YncioBeie mpomMexyTku. CpaBHeHHE yncen. ApudMeTHIECKUe TEHCTBUS C
ITOJIOKUTEIILHBIMU M OTPULATEIbHBIMH YHCIIAMU.

[IpssMoyronpHas cucTeMa KOOPAUHAT Ha MJIOCKOCTH. KoopAMHATBI TOUKHM HA TNIOCKOCTH,
abcuucca u opanHata. Iloctpoenue Touek u GUryp Ha KOOpAUHATHOH MIIOCKOCTH.

ByKBEHHBIE BBIDAKEHHUS.

[Ipumenenue OyKB /s 3allMCU MAaTEMAaTUYECKUX BBIPAKEHUH U MPEATI0KEHUH.
CpoiicTBa apudmeTnueckux aeiicTBuil. BykBeHHbIE BbIpaXKEHHS U YMCIIOBBIE MTO/ICTAHOBKHU.
BykBeHHbIE paBeHCTBA, HAX0XK/I€HNE HEU3BECTHOTO KOMIIOHEHTa. DopMyibl, GOopMyIIbI
HepuMeTpa M IJI0IA 1 NpsIMOYroJbHHUKA, KBagpaTa, 00beMa napasuiesenunesia u Kyoa.

Pemenne TEKCTOBBIX 3a]1a4.

Pemenne TekcTOBBIX 3a7a4 apudMeTHUIeCKUM criocoOoM. PerieHue iormdeckux 3amad.
Pemenne 3agau mepebOpoM BCeX BO3MOKHBIX BAPUAHTOB.

Pemienne 3amau, conepkamux 3aBUCUMOCTH, CBS3BIBAIOIIUX BEIWYUHBI: CKOPOCTH,
BpeMsl, PacCTOSIHUE, IIEHA, KOJMYECTBO, CTOMMOCTh, MPOW3BOJUTEIBLHOCTh, BpeMs, 00BheM
paboTtel. EquHUIEI M13MEepeHus: MacChl, CTOMMOCTH, PaCCTOSIHUSI, BpeMEHH, CKOpocTH. CBs3b
MEXI1Yy €AUHULIAMUA U3MEPEHUS KKI0W BEJIMYUHBI.

Pemienne 3amay, CBS3aHHBIX C OTHOIIEHHWEM, MPOMOPIMOHAIBHOCTHIO BEJIUYHH,
MPOIICHTaMU; PEIICHHE OCHOBHBIX 3a/1a4 Ha APOOH M TPOIICHTHI.

OrneHka W MPUKHIKA, OKpyrieHue pesyabrara. CocraBiieHne OYKBEHHBIX BBIpAKEHUUN
10 YCJIOBUIO 3a]1a4H.

[IpencraBneHue NMaHHBIX ¢ TOMOIIBIO Tabyuui U auarpamMm. CrtosiodyaThie AHArpaMMBI:
YTEHHUE U MOCTpOeHHE. UTeHHE KPYroBbIX JUArpamM.

Harnsggnas reomerpus.

Harnsaneie npeacraBnenus o ¢urypax Ha IUIOCKOCTH: TOYKA, MpsMasi, OTPE30K, JIyd,
yTOJ1, JOMaHasi, MHOTOYT OJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT.

B3anmHOe pacnosiokeHue [ABYX MpAMBIX Ha IUIOCKOCTH, MapajulieibHble MpPsSMbIE,
NEepIEHIUKYIISPHbIE IpsMble. MI3MepeHue pacCTOsHUN: MEX1y IBYMsI TOUKaMH, OT TOUYKH J0
NpsIMOM, JJIMHA MapUIpyTa Ha KBAaJIpaTHOM CETKe.

N3mepenne u nocTpoeHHe YIJIOB € MOMOILIBIO TPAaHCIOPTHPA. Buabl TpeyrojbHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIN, TYMOYTrOJbHBIN, PAaBHOOEIPEHHBIN, PABHOCTOPOHHUU.
UeThlpexyrojibHUK,  HOPUMEPBl  YEThIPEXYrOJIbHUKOB. [IpsiMoyronbHUK,  KBagpar:
WCIIOJIb30BaHME CBOMCTB CTOpPOH, YIJIOB, AuaroHaneid. M3o0pakeHHe TreoMeTpudecKux
¢buryp Ha HETMHOBAaHHOW Oymare ¢ HCIOJb30BAHMEM LHUPKYJS, JTHUHEWKH, YTOJIbHUKA,
TpaHcnoptupa. [locTpoenus Ha kieT4aroii dymare.

[lepumerp wMHOroyronpHuka. [loHsTHe mnomanu QUTYpBl, EIUHUIBI H3MEPEHUS
wiomaau. [IpubnuxeHHoe uaMepeHue miomaan GUryp, B TOM 4uclie Ha KBaJIpaTHON CETKe.
[TpubnmkeHHoe N3MEpPEeHHe JUTMHBI OKPYKHOCTH, TUIOIIAIN KpyTa.

CummeTpusi: HeHTpallbHAsL, OCEBasi U 3€pKajibHasi CHMMETPHUU.




[TocTpoenune cUMMETPUUHBIX (DUTYD.

Harnsaneie mpejacTaBieHusi O NMPOCTPAHCTBEHHBIX (UTypax: Mapajulesienuries, Kyo,
npusMa, TUpamMKaa, KOHyC, IUIMHAP, map u chepa. M3o0pakeHne MmpoCTpaHCTBEHHBIX
¢uryp. Ilpumepsl pa3BepTOK MHOTOTPAaHHUKOB, LWJIMHApAa U KoHyca. Co3maHue Mojenen
MPOCTPAHCTBEHHBIX GUryp (U3 Oymaru, MpOBOJIOKH, MJIACTUIMHA U IPYTUX MAaTEPHAIIOB).

[Monsitne oObema, enuHUIBI U3MepeHHs oObemMa. OO0beM  MPSIMOYTOJEHOTO
napajuiesenumnesaa, Kyoa.

Cojaep:xaHne Kypca MaTeMaTuKH B 7—9 KJiaccax

Auredpa
Conepxxanue 00yyeHus B 7 Kiacce.

Yucna v BIYUCIEHUS.

JlpoOu OOBIKHOBEHHBIE M JECATUYHBIE, MEPEX0]l OT OJHOW (OpPMBbI 3amuch Jpodel K
npyroil. IloHsitue palMOHANIBPHOIO  YHWCNA, 3alUCh, CpPaBHEHUE, YHNOPAJOUYMBAHUE
palMoHANBHBIX yucesl. ApudMeTndeckue IEHCTBHS C palMOHAIbHBIMU uynciaMu. Perienue
3a]1a4 U3 pealbHOM MPaKTUKK Ha YacTH, Ha JpoOu.

Crenenp ¢ HaTypaJIbHBIM IOKa3aTeJIeM: OINpejeeHne, IpeoOpa3oBaHue BhIPAKEHUIN Ha
OCHOBE OIpEIEEeHNUS, 3aMUCh 0OIbIINX YKcel. [IpoleHTsl, 3amuch MPOLEHTOB B BUE ApoOU
U JIpobu B BHJIE NPOLEHTOB. TpHU OCHOBHBIE 3aJaud Ha MPOLEHTHI, pelleHue 3a7ad M3
peanbHON NPAKTUKY.

[IpumeHeHMe MpU3HAKOB JETMMOCTH, Pa3JI0KEHHE Ha MHOKUTEN HaTypaJIbHbBIX YHUCEL.

PeanbHble 3aBUCUMOCTH, B TOM YHCIIE MpsiMasi U 0OpaTHask PONOPLHUOHATIBHOCTH.

Anrebpanyeckue BhIPAKEHHUS.

[TepemenHbIe, YHCIIOBOE 3HAYEHUE BBIPAKEHHS C MEepeMEHHOM. JlomycTumble 3HAYEHUS
nepeMeHHbIX. [IpeicTaBieHne 3aBUCHMOCTH MEXIy BeIMYMHAMH B BUAe (GOPMYIIbL.
Boeruucnennss mo Qopmynam. IlpeobpazoBanne OyKBEHHBIX BBIPAXEHUH, TOXKISCTBEHHO
paBHbIE BBIpa)KEHUs, IpaBUiIa IpeoOpa3oBaHUsl CYMM U MPOM3BEACHUH, IPaBUiIa PACKPBITUS
CKOOOK U TIPUBEICHHUS TTOTI0OHBIX ClIaraeMbIX.

CBolicTBa CTENEHU C HATYpPaAJIbHBIM TOKA3aTEIIEM.

Opnounens! 1 MHOrowieHsl. CTernenb MHOrouwsieHa. Clno)keHre, BEIYUTAaHNE, YMHOKEHHE
MHOTOWIEHOB. POPMYIIBI COKPALIEHHOTO YMHOXEHHUS: KBAaJIpaT CyMMbI U KBaJpaT Pa3HOCTH.
dopmyra pa3HOCTH KBapaToB. PaznoxeHre MHOTOUJICHOB HA MHOKUTEIIH.

YpaBHEHUS U HEPABEHCTBA.

VYpaBHeHue, KOpeHb YpaBHEHUs, NpaBuia IpeoOpa3oBaHusl ypaBHEHHUs, PaBHOCHIIbHOCTh
yYpaBHEHUH.

JluneliHOe ypaBHEHHME C OJHOM IMEPEMEHHOM, YUCJIO KOPHEM JIMHEHHOTO YpaBHEHU,
pelieHre JIMHEeHHbIX ypaBHeHU. CocTaBiieHMe ypaBHEHUM MO YCJIOBHUIO 3aaayd. PernieHue
TEKCTOBBIX 3a]1a4 C MOMOIIIbIO YPaBHEHHIA.

Jlunelinoe ypaBHEHHE C JABYMsI IepeMEeHHBIMU U ero rpaduk. Cucrema AByX JMHEHHBIX
ypaBHEHHI C JBYMS MEepeMEHHBbIMU. PelieHne cucteM ypaBHEHHH CIOCOOOM MOJICTAHOBKH.
[Ipumepsl perieHns: TEKCTOBBIX 3a/1a4 C TIOMOIIBIO CHCTEM YpaBHEHUM.

DyHKINH.

Koopmuuara touku Ha mpsimol. UwmcnoBble mpoMexyTku. PaccrosHue Mexay IByms
TOYKaMH KOOPAMHATHOM MPSMOM.

[IpsiMmoyronpHass cucTeMa KOOpAMHAT, OcH. AOcmucca W OpAMHATa TOYKM Ha
KOOpJMHATHOM TIocKocTH. [Ipumepsl rpadukoB, 3agaHHbIX GopmynaMu. Utenue rpaduxos
peanbHbIX 3aBucuMocteil. [lonstue ¢ynkuuu. I'padux ¢ynkium. CoiictBa (yHKUHMIL.
JIuneitnas ¢yHkuus, ee rpapuk. I'padux dynkium . ['paduueckoe penieHne JTUHEHHBIX
YPaBHEHHUHU U CUCTEM JIMHEWHBIX YPaBHEHUN.

Conepxanue o0yueHus B 8 Kiacce.




Yucna v BBIYUCIECHUS.

Ksagpatubiii kopenb u3 uucina. Ilonstue o0 wuppanuoHanbHOM uucie. JlecsTuunbie
NPUOIDKEHHST UPPALMOHATBHBIX yncesl. CBONCTBA apu()METHUECKUX KBAAPATHBIX KOPHEH U
UX TPUMEHEHHE K MpeoOpa3OoBaHUIO YHCIOBBIX BBIPQKEHHHA W BBIYUCIICHUSM.
JlelicTBUTEINBHBIE YHCIIA.

Crenensb ¢ 11eqbIM MIOKa3aTeNneM U ee cBoiicTBa. CTaHAapTHAs 3alIUCh YKCIIa.

AunreOpanveckie BIPaKEHHUSI.

KBanpatHslii TpexusieH, pa3iokKeHne KBaJpaTHOrO TpeXwieHa Ha MHOKUTEIH.

AnreOpandeckass qpoOb. OCHOBHOE CBOWMCTBO aireOpanmyeckoii apobu. CroxkeHue,
BbIUMTaHHUE, YMHOXKEHHE, JeJIeHEe areOpandeckux ApoOeil. ParnmoHanbHble BHIpAXEHNUS U UX
npeoOpazoBaHue.

YpaBHEHUS ¥ HEPABEHCTBA.

KBanpaTtHoe ypaBHeHue, (opMyna KOpHEW KBaJpaTHOTO ypaBHeHHs. Teopema Bwuera.
Pemenve ypaBHeHMil, cBOIAIIMXCA K JMHEWHBIM M KBajapatHeIM. [Ipocteiiimue npoOHO-
paloHalIbHbIE YpaBHEHHUSI.

I'padmueckas unaTepnperaysi ypaBHEHUN C ABYMS MEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUN C JBYMs NEepeMEHHbIMU. [IprMephl penieHust CUCTeM HEIMHENHBIX YPAaBHEHUH C
JBYMS IEPEMEHHBIMH.

Pemenue TeKCTOBBIX 3a/1a4 anreOpandecKuM CrocoOOM.

UucnoBele HEpaBEHCTBA M HX CBoOWcTBA. HepaBEeHCTBO € OAHOW NEPEMEHHOM.
PaBHOCMIBHOCTE HEpaBeHCTB. JIMHENHBIE HEpPAaBEHCTBA C OJHOM mnepeMeHHOW. Cucremsl
JIMHENHBIX HEPABEHCTB C OJJHOW ITEPEMEHHOM.

DOYHKIINH.

[onsitne gynkuuu. O6nacTe onpeaeneHuss 1 MHOXKECTBO 3HaYeHUH QyHKIuU. CriocoObl
3a/1aHusl PYHKITH.

I'paduk dynxum. Yrenue cBoiictB ¢yHkuuu no ee rpaduky. [Ipumeps! rpadukos
(GyHKLMI, OTpaXaIOIMX peaibHble MPOLECCHL.

@DyHKIMHY, ONMUCHIBAIOIIUE MPSAMYI0 U OOpaTHYIO MPONOPLUUOHAIBHBIE 3aBUCUMOCTH, UX
rpaduxn. Oyskmmn y=x2,y=x°> ,y=vx ,y=|x| . ['padudeckoe penieHne ypaBHEHHIl U CHCTEM
YpaBHEHUM.

Conepxxanne oOyueHus B 9 Kiacce.

Ywuciia ¥ BEIYUCIEHUA.

PanmonanbHbIe yncia, MpparroHaIbHBIC YMCIa, KOHEUHbIE U OECKOHEUHBIC ACCATUYHBIC
npobu. MHOXXECTBO JEHCTBUTENBHBIX YHCEIN, JCHCTBUTEIbHBIC 4YHCIA KaK OCCKOHEUHBIC
JECATUYHbIE JpoOu. B3aMMHO O0JHO3HAYHOE COOTBETCTBHE MEXIYy MHOXKECTBOM
JICACTBUTEIIBHBIX YHACE U KOOPJMHATHOMN MIPSIMOMA.

CpaBHeHHE NIEHCTBUTEIBHBIX YHCEN, apu(METHYCCKUE ACUCTBHUS C JCHCTBUTEIHHBIMU
YHUCIIaMH.

Pasmepbl 00BEKTOB OKPYKAIOLIETO MHPA, JJIUTEIBHOCTH IPOIECCOB B OKPYKAIOIIEM
MHUpE.

[Ipubnu>keHHOE 3HAUEHHE BEIMYUHBI, TOYHOCTh NpuOIMkeHus. OKpyrieHue 4ucell.
[Ipukuka u oLleHKa Pe3yabTaTOB BHIYMCIICHUH.

VYpaBHEHHS 1 HEPAaBEHCTBA.

JluneitHoe ypaBHeHue. Pelienne ypaBHEHUH, CBOIAIIMXCS K IMHEUHBIM.

KBagpatHoe ypaBHenue. PemieHne ypaBHEHMi, CBOISIIMXCS K  KBaJpPaTHBIM.
bukBagparHoe ypaBHeHue. [Ipumepsl pelleHrs ypaBHEHUN TPETbEW U YETBEPTOM CTENEHER
pas3JI0KEHUEM Ha MHOKHUTEIH.

Pemenne  npoOHO-pallMOHANBHBIX  ypaBHEHHWH.  PemieHue  TEKCTOBBIX  3a7ad
alreOpanyeckuM METOJIOM.

VYpaBHeHue ¢ OByMs MEepeMEHHBIMH U ero rpaduk. PemeHue cucreM ABYX JHMHEHHBIX
YPaBHEHHUH C JBYMs NEPEMEHHBbIMU. PellleHne cucreM JBYyX ypaBHEHUH, OJIHO U3 KOTOPBIX
TUHEWHOe, a Ipyroe - BTOPO# cTerneHu. [ 'paduueckas MHTEpIpETalns CUCTEMbI ypaBHEHHUH €




JBYMsI [IEPEMEHHBIMM.

PereHne TEeKCTOBBIX 3a/1a4 AJITeOpanuecKiM CriocoOoM.

UuciioBble HEPaBEHCTBA U UX CBOMCTBA.

Pemenue nMHEMHBIX HEPABEHCTB C OJHOM IEPEMEHHOM. PeleHue cucreM JIMHEHHBIX
HEPaBEHCTB C OJHOM mepeMeHHoi. KBaaparHsie HepaBeHcTBa. ['paduyeckas HHTEpIpeTays
HEPAaBEHCTB U CUCTEM HEPABEHCTB C IBYMS IIEPEMEHHBIMMU.

DOYHKINH.

KBampatnunas ¢yskmus, ee rpaduk u cBoiictBa. Ilapaboia, KOOpAWHATHI BEpPIIHHBI
1apaboJIbl, OCh CHMMETPHUH MapadOJIbL.

I'padmku Gynximii: y=kx , y=kx+0 ,y=x/x ,y=x? , y=x°,y=VX ,y=|X| , 1 UX cBoiicTBa.

YuciioBbI€ TOCIE0BATEILHOCTH U IIPOIPECCUM.

[lonsiTve uncIOBON MOCIEA0BATENBLHOCTH. 3aJaHNE MOCIIEA0BATEIbHOCTH PEKYPPEHTHOM
(bopmyoii u GopMyIoi n-ro wieHa.

Apubmerndeckass W reoMmerpuueckas —mporpeccur. Dopmynael  n-ro  uieHa
apu(MeTHIecKoil 1 reoMeTpUYECKON MPOTPECCUI, CyMMBI ITEPBBIX N YJICHOB.

N300pakeHne uneHoB apu(PMETUUEeCKO M IreoMeTpUYEecKOM MpOrpeccHil TOYKaMu Ha
KOOPJMHATHOM MJIOCKOCTH. JIMHEHHBIIN U SKCOHEHIIUAIbHBIN pocT. CI0XKHbIE MPOLIEHTHI.

I'eomerpus
Conepxanme o0yueHns B 7 Kjacce.

Havanphbie nmonsitus reomerpuu. Touka, mpsiMasi, OTpe30K, Jyd. Yroi. Buasl yrios.
BeptukanbHele W cMexHble yribl. buccektpuca yria. JlomaHas, MHOTOYTrOJbHHK.
[TapannensHOCTh ¥ EPICHAUKYISIPHOCTH TPSIMBIX.

Cummerpuunbie  ¢urypbl. OCHOBHBbIE CBOMCTBa OceBOM cuMMeTpuu. [Ipumepbl
CUMMETPHUHU B OKPYKAIOIIEM MUDE.

OCHOBHBIE TIOCTPOCHMSI C MOMOIIBI0 HUPKYJIS W JUHEWKHU. TpeyronbHHK. BbicoTa,
MeraHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOEIpEHHBIN ¥ pABHOCTOPOHHUN TPEYrOJbHUKH. HepaBeHCTBO TpeyroapHUKa.

CBoiicTBAa W TIPU3HAKKM PaBHOOEIPEHHOTO TpEYroJibHUKA. [Ipu3HaKuM paBeHCTBA
TPEYroJIbHUKOB.

CBolicTBa M MPU3HAKHU MapaJIeIbHbIX MpsMbIX. CymMMa yrioB TpeyrojbHuka. BHeniHue
YTJIbl TPEYTOJIbHUKA.

[IpssMoyronpHbIil TpeyroapHUK. CBOKWCTBO MEIMAHbI MPSMOYTOJBHOIO TPEYroJbHUKA,
MPOBEACHHOW K runoreHys3e. lIpu3sHaku paBeHCTBa MNPSIMOYTOJBHBIX TpPEYrOJbHHUKOB.
[IpsiMmOyroabHBIN TPEYTrOJbHUK € yTiIoM B 30°.

HepaBencTBa B TreoMeTpuu: HEPaBEHCTBO TPEYTrOJbHHUKA, HEPABEHCTBO O JJIMHE
JIOMaHOM, Teopema o 0oJIblleM yrie u 0oJiblieil cTopoHe TpeyrojabHuka. [lepnenaukynsap u
HAaKJIOHHAs.

I'eomeTpuueckoe mecto Touek. buccekrpuca yriia U CepelIMHHbBIA MEPIEHIUKYISP K
OTPE3KY KaKk FT€OMETPUUYECKUE MECTa TOUEK.

OKpy)XHOCTb M KpYI, XOpJa M JUMaMeTp, UX CBOWcTBa. B3anmHOe pacnosnoxeHue
OKPYXHOCTH U npsiMoid. KacarenbHas u cekymas K OKpy*KHOCTH. OKpPYKHOCTb, BIIMCAHHAS
B yroJji. BniucanHas 1 onrcanHast OKpY>KHOCTH TPEYT'OJIbHUKA.

Conepxxanue oOyyeHHs B 8 Kiiacce.

YersipexyronpHuku. Ilapamnenorpamm, ero mpusHakd U cBoWcTBa. YacTHbIE ciydyau
napajieslorpaMMoB  (TIPSIMOYIOJIbHUK, pOMO, KBajpaT), WX TMpPHU3HAKM U CBOWCTBA.
Tpaneuus, paBHoOOKast Tparnenus, ee CBONCTBa U npu3Haku. [IpsmMoyroabHas Tpanemnus.

Meton ynBoenus Meauansl. LlentpanbHas cummerpus. Teopema daneca u Teopema o



IIPONOPLIMOHAIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. L{eHTp Macc TpeyroyibHUKA.

[Togob6ue  TpeyrompHUKOB,  Kod3duument  momobus. IlpmsHaku  momobus
TpeyroJsHUKOB. [IpuMeHeHne nogo0ust py pelIeHny MPaKTHIECKUX 3aj1ay.

CoiicTBa miomaaeit reomerpudeckux puryp. @opmyssl Ajs IOMAIN TPEYroJbHHKa,
napajuieniorpamma, pom6a u tpanernuu. OTHOIIEHUE IUIOMAeH Mo 00HBIX Quryp.

Boruncnenue miomaaeil TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIeT4aToil Oymare.

Teopema Iludaropa. I[Ipumenenne Teopemsl [Iudaropa mpu pemeHHH MPaKTUYECKUX
3azad.

CuHyC, KOCMHYC, TaHI'€HC OCTPOrO Yyrja IMpsSIMOYTOJbHOIO TpeyrosibHuka. OCHOBHOE
TPUTOHOMETPUYECKOE TOXIeCTBO. Tpuronomerpudeckue pyHkuuu yrios B 30°, 45° u 60°.

Brnucannble ¥ HEHTPAIBHBIE YIUIBI, YTOJ MEXAY KacaTeIbHON U XOPAOU. YTJbl MEXKIY
XOpJAaMH U CEeKyUIMMH. BrucaHHble M ONMCaHHBIE YETHIPEXYroJbHUKH. B3aumHoe
pacrosio’keHue JByX OKpyxkHoctei. Kacanue oxpyxxHocteil. O0mue kacarenbHbIE K JIBYM
OKPY>KHOCTSIM.

Conepxanue o0ydeHusd B 9 knacce.

Cunyc, kocunyc, tanreHc yrioB oT 0 o 180°. OCHOBHOE TpPUTOHOMETPUYECKOE
TOXKAECTBO. DOPMYITBI TPUBEICHHS.

Pemenne TpeyrompHHKOB. Teopema KOCHHYCOB H TeopeMa CHHYCOB. PerieHue
MPAKTUYECKHX 33/1a4 C UCTIOIb30BaHUEM TEOPEMBI KOCHHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nomoo6us. [logo6re cCOOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema O TpOW3BENEHUH OTPE3KOB XOPJ, TEOPEMBI O TPOU3BEICHHH OTPE3KOB
CEeKYIINX, TeOpeMa O KBajpare KacaTeJIbHOH.

Bextop, anmuHa (MOIysib) BEKTOpa, COHAINpPABJICHHBIE BEKTOPbI, MPOTHUBOIOJIOXKHO
HaIpaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpaIlMy Haj
BekTOpamu. PasnokeHne BeKTopa IO JABYM HEKOJUIMHEapHbIM BekTopam. KoopauHaTbl
BekTopa. CkanspHOe MNpOU3BEACHHUE BEKTOPOB, NMPUMEHEHHUE JUIsl HAXOXKICHWS JUIMH U
yTJIOB.

JlekapTOBbl KOOpPAMHATHI HA IUJIOCKOCTH. YPaBHEHUS TMPSIMONM U OKPYKHOCTU B
KOOpJIMHATaX, I[epeceyeHrue OKPYXKHOCTeH M NpsMbIX. MeToq KOoOpAuHAT U  €ro
MIPUMEHEHHE.

[IpaBunbHbIE MHOTOYrOJIbHUKU. J[MHA OKpyXHOCTH. ['pamycHass ¥ panuaHHas mepa
yria, BBIYUCIIEHUE IJIUH AyT OKpykHOcTeill. [lnomanp kpyra, cektopa, cerMmeHTa.

JIBuKeHHsI TUIOCKOCTM M BHYTPEHHHE CHUMMeETpuM  Guryp (3reMeHTapHbIe
npeacrasienus). [lapamnensupiii nepeHoc. [1oBopoT.

BeposiTHOCTD U CTATHCTHKA

Coneprxanue oOydeHus B 7 Kiiacce.

[IpencraBneHne AaHHBIX B BHIC TAOJHIL, AUarpamm, rpadukoB. 3aroJIHCHHE TaOJHIL,
YTeHHE M TOCTPOCHHE auarpaMM (CTOJNOMKOBBIX (CTOJIOYATHIX) M KPYroBbIX). UTeHue
rpadukoB peanpHBIX MporeccoB. M3BneueHne wWHGOPMAIMKM M3 JUarpaMM W TaOJHII,
WCIOJIb30BaHKE U MHTEPIPETalUs JAHHBIX.

OnucarenpHasi CTaTUCTUKA: CpeqHee apupMeTHIeCKoe, MeIuaHa, pa3Max, HanOobliee
Y HauMeHbIllee 3HaYeHHsI Ha0opa YHCIOBBIX JaHHBIX. [IpuMepsl ciyuyaitHO HU3MEHUYUBOCTH.

CnyyaitHblii SKCIIEpUMEHT (OMBIT) U CciaydailHOe coObiTHe. BeposTHOCTH M yacToTa.
Ponp ManoBepoSTHBIX M MPAKTHYECKU JOCTOBEPHBIX COOBITHIA B MPHPOJAE U B OOIIECTBE.
MoHeTa u urpajibHasi KOCTb B TEOPHH BEPOSITHOCTEH.

I'pad, BepmmHa, pebpo. Cremenp BepuminHbL. Yucio pebep u cyMMapHas CTENeHb




BepiwH. [Ipencrasnenne o cesiznoctu rpada. Lenum u nukiet. [Tytu B rpadax. O6xon rpada
(atinepoB myth). [IpeacraBnenue 06 opueHTHpPOBaHHOM Tpade. Pemenue 3agaq ¢ TOMOIIBIO

rpados.

Coneprxanue oOydenus B 8 Kiacce.

[IpencraBnenne AaHHBIX B BUJIE TaOJIUI, TUarpaMm, rpadukoB.

MHo0x€ecTBO, 3JE€MEHT MHOXECTBa, MOAMHOXECTBO. Onepauuy HaJ MHOXKECTBAaMHU:
oObenMHeHne, mepeceueHue, pomnosHeHne. CBOWCTBa Omepanuii HaJx MHOXKECTBAMHU:
[IEPEMECTUTENBHOE, COYETaTEeNIbHOE, paclpee/inTeNbHOe, BKIIOUEHUd. Vcnonb3oBaHue
rpadUuecKoro MpeICTaBICHUs] MHOKECTB JUIsl ONIMCAHUS PEAbHBIX MPOILIECCOB U SIBICHUH,
IIpH pelIeHUH 3a/1ay.

W3mepenue paccenBaHusl AaHHBIX. Jucnepcus M CTaHIApPTHOE OTKIOHEHUE YMCIIOBBIX
HabopoBs. /luarpamma paccerBaHUsI.

DOnemMeHTapHble COOBITUSA ciay4aiiHOro omnbiTa. CiywaiiHele coObiTus. BepositHocTH
coObITHI. ONBITEI ¢ PABHOBO3MOKHBIMH 3JIEMEHTApHBIMU COOBITUSAMU. CiydaiiHbIN BBIOOD.
CBsi3p MEXIy MAJOBEPOSITHBIMU U IMPAKTHUYECKU TOCTOBEPHBIMU COOBITHSIMH B IPHUPOIE,
0OLIeCTBE U HayKe.

HepeBo. CBoiicTBa J€peBbEB: E€IUHCTBEHHOCTh IIyTH, CYLIECTBOBAaHHE BHUCSYEH
BEPIIMHBI, CBA3b MEX]Iy UNCIOM BepUINH U yncioM pebep. [IpaBuino ymHoxkeHus. Pemenue
3a/1a4 ¢ TOMOIIBIO TpadoB.

[IpoTuBomnonoxusie coObiTHs. Jnarpamma Oinepa. OObeIWHEHHE U TIEPECEUCHHE
coObiTuil. HecoBmectHble coObiTus. Dopmyna clIOXKEHUS BEpOSITHOCTEH. YcClloBHas
BeposiTHOCTh.  [IpaBuno  ymHokeHus.  HeszaBucumble  coOwiTusa.  Ilpencrasienue
JKCIIEPUMEHTa B BUJIE JepeBa. PelieHue 3a7au Ha HaXOXX/JEHHE BEPOSTHOCTEH C MOMOUIBIO
JIepeBa CIIy4allHOTO SKCIIEPUMEHTA, JUarpamm Diepa.

Conepxanue o6ydeHus B 9 kiacce.

[IpencraBienre AaHHBIX B BHAE TaOnull, auarpamm, rpaduKoB, HHTEpHpeTarus
JNaHHbIX. UTeHHe U MOCTpOoeHNe Talull, AUarpaMM, rpaduKoB MO PeasibHbIM JTAHHBIM.

[TepectanoBku u dakropuan. CouyeraHuss U Yucio coueraHuid. TpeyroapHuk I[lackans.
Pemenue 3aay ¢ ucnosib30BaHEM KOMOMHATOPUKH.

I'eomerpuueckas BepossTHOCTh. CitydaiiHbIi BEIOOP TOUKH U3 (DUTYPHI HA MIIOCKOCTH, U3
OTpe3Ka U U3 Iyr'dl OKPY>KHOCTH.

Ucnwitanume. Ycnex u Heymada. Cepus wucnbeITaHui a0 mnepBoro ycmnexa. Cepus
ucnbiTanuii beprymau. BeposiTHOCTH COOBITHIA B cCepyU UCTIbITaHUN bepHysim.

CnyyaiiHas BelMYMHA U paclpesiesieHHe BeposiTHOCcTel. MaTemaTrueckoe OXUAaHue u
mucnepcusi. [lpuMepsl MaTeMaTHMYecKOTo OXHIAHUS KaK TEOPETUYECKOro CpelIHero
3HAUEHUS BEIMYMHBI. MaTeMaTHuuecKoe OKUJAHHE U JUCIEepPCUs CIy4alHOW BEIUYUHBI
"YyuCI0 yCexoB B cepuu ucnblTaHuii beprnymnu".

[Tonsitne o 3akone OosblIux yucen. M3mepeHue BepOATHOCTEW € MOMOIIBIO YacCTOT.
Ponp 1 3HaueHne 3aKkoHa OOJIBIINX YHCET B IPUPOE U OOIIECTBE.




TEMATHUYECKOE IIJIAHUPOBAHUE
5 KUIACC mareMmaTuka

KoaunuecTBO 4YacoB DJIeKTPOHHBbIE
Ne HauMeHoBaHHe (undpoBbIe)
n/ pasaesioB 1 TeM | Bceer Konrpoububl | IIpakTHyecku Oﬁpa::)BaTe.]IbHLIe
n NporpamMmel 0 e padoThl e padoThI pecypebi
Harypanbusie
quca. bu6mmoreka [{OK
JeticTBus C 43 1 https://m.edsoo.ru/7f4131
HaTypaJIbHBIMU ce
YHUCIaMU
H
reaol;;:fl{;: bu6mmoreka [IOK
PHA. 12 2 https://m.edsoo.ru/7f4131
Jlunun Ha ce
IUIOCKOCTH =
bu6moteka [IOK
ObLIKHOBCHHEIE 48 1 https://m.edsoo.ru/7f4131
Ipoou ce
H
reiﬁ:f‘*;: Bu6miorexa [JOK
PHA. 10 1 https://m.edsoo.ru/7f4131
MHOroyrojasHuK ce
" ce
bu6moreka [IOK
JAecaturnpie 38 1 https://m.edsoo.ru/7f4131
Ipoou ce
Harnsannas
bu6moreka [IOK
reomerpus. Tena 9 1 https://m.edsoo.ru/7f4131
u purypsr B ce
MIPOCTPAHCTBE -
TOBTODCHIC 1 bu6moreka [IOK
P 10 1 https://m.edsoo.ru/7f4131
00001enne ce
OBILIEE
KOJIMYECTBO
YACOBIIO 170 4 4
[TPOTPAMME



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

6 KJIACC maremaTuka

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsie | TpaxTieckie (undposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTejibHbIE
padoTsI padoTbI pecypeI
bubmmoreka [{OK
. Harypabhere wncna 30 . https://m.eds00.ru/7f414736
2 Harnsaanas reomerpus. [Ipsmelie Ha v bubnnorexa [JOK
TTOCKOCTH https://m.edso0.ru/7f414736
bu6mmoreka [{OK
3 Jlpodu 32 1 1 https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
4 Harnsannas reomerpus. Cummerpust 6 1 https://m.edso0.ru/7f414736
bu6moreka [IOK
S Bripaxcenus ¢ Oyksami 6 https://m.edsoo.ru/7f414736
6 Harnsannas reomerpus. @urypsl Ha 14 1 1 bubnuoreka [IOK
IIJIOCKOCTH https://m.edsoo.ru/7f414736
bu6mmoreka [IOK
7 [TonoxxutenbHbBIE U OTPUIIATEIBHBIC YHCTIA 40 1 https://m.edsoo.ru/7f414736
bu6mmoreka [JOK
8 TpencTapeHHe JaHHbIX 6 1 https://m.edso0.ru/7f414736
9 Harnsannas reomerpusi. @urypsl B 9 1 bubmuoreka [JOK
MPOCTPAHCTBE https://m.edsoo.ru/7f414736
10 [ToBTOpEHUE, 0000IICHNE, 20 1 bu6mmoreka [JOK
CHUCTEMAaTU3aLU https://m.edsoo.ru/7f414736
OBHIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 170 5 5



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

7 KIIACC aareopa

KoJsnvecTBO 4yacoB DJIeKTPOHHBbIE
N/ HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckue (uu¢posrIe)
NPorpamMmbl Bcero 5 6 o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
1 Yucna u BeUUCICHUs. ParnoHanbpHbIe o5 1 bubmmoreka [{OK
qyucia https://m.edso0.ru/7f415b90
bubmmoreka [{OK
2 AJTedpantIecKue BLIpakeHia 27 1 https://m.edso0.ru/7f415b90
bubmmoreka [IOK
3 YpaBHEHHS ¥ HEPAaBEHCTBA 20 1 https://m. eds00.ru/7f415b90
bu6moreka [IOK
4 Koopaunats! u rpaduku. OyHKIIIN 24 1 https://m. edsoo.ru/7f415b90
bu6moreka [IOK
S Hostopenne u 0600mennue 6 1 https://m.edsoo.ru/7f415b90
OBILIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 102 5 0



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

8 KVIACC aare0pa

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (undgpossbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
bubmmoreka [IOK
1 Uucna u Beruucnenus. KpagpatHeie KOpHH 15 https://m.edsoo. ru/7f417af8
2 Uucna u Berauciienns. CTeneHb ¢ 1eTbIM 7 bubmmoreka [{OK
IIOKa3aTeIeM https://m.edsoo.ru/7f417af8
3 Anrebpandeckue BbIpaKEHHUSL. 5 1 bubnnorexa [JOK
KBagpartHslii TpéxuneH https://m.edsoo.ru/7f417af8
4 Anrebpandeckue BbIpaKeHHUsL. 15 1 bubnuoreka [IOK
AnrebOpandeckas 1po0b https://m.edsoo.ru/7f417af8
5 YpaBHeHus u HepaBeHCTBA. KBasipaTHbie 15 1 bubmuorexa [JOK
YpaBHEHUSA https://m.edsoo.ru/7f417af8
6 VYpaBHeHus 1 HepaBeHCTBA. CUCTEMBI 13 bubnuoreka [IOK
YpaBHEHUU https://m.edsoo.ru/7f417af8
bu6mmoreka [IOK
7 VYpaBHeHus 1 HepaBeHCTBA. HepaBeHcTBa 12 1 https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
8 PyHKIHH. OCHOBHbIC NOHATHA > https://m.edsoo.ru/7f417af8
bu6mmoreka [JOK
9 Dymxuun. ucnossie pyniun ; https://m.edsoo.ru/7f417af8
bubmuoreka [JOK
10 Tosropere 1 obobmenne 6 . https://m.edsoo.ru/7f417af8
OBHIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 102 5 0



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

9 KJIACC aare0pa

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontpoabmie | TpakTieckie (uudgposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
1 Yucna v BerunciieHus. JleicTBUTEIbHBIE 9 bubnuoreka [JOK
qucna https://m.edso0.ru/7f419d08
2 YpaBHEHUS U HEPABEHCTBA. Y PAaBHEHUS C 14 1 bubnuoreka [JOK
OJHOM NEPEMEHHOMN https://m.edsoo.ru/7f419d08
3 VYpaBHeHus 1 HepaBeHCTBA. CHUCTEMBI 14 1 bubmuorexa [JOK
ypaBHEHUU https://m.edso0.ru/7f419d08
bu6moreka [IOK
4 VYpaBHeHus u HepaBeHCTBA. HepaBeHncTBa 16 1 https://m.eds00.ru/7f419d08
bu6moreka [IOK
S Pynxim 16 1 https://m.edsoo.ru/7f419d08
bu6mmoreka [IOK
6 YucoBble OCIEA0BATEIBHOCTH 15 1 https://m. edsoo,ru/7£419d08
7 [ToBTOpEHME, 0000IIEHNE, CUCTEMATHU3AIIHS 18 1 bubnuoreka [IOK
3HaAHUU https://m.edso0.ru/7f419d08
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 102 6 0



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

7 KITIACC reomerpust

KoJsnyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 06pazoBaTeIbHbIE
padoTsbI padoTbI pecypesI
H o
) i cooficrsa, Hmepeme reoerpmaccsnx | 14 Bubmnonexa LIOK
’ p p https://m.edsoo.ru/7f415e2e
BCIIMYNH
bubmmoreka [{OK
2 Tpeyroabauin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [IOK
TPEYTrOJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. ['eomeTpruyeckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
N bubmuorexa [JOK
5 [ToBTOpEeHue, 0600IMIeHNE 3HAHMI 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 4 0



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

8 KITACC reomerpusi

KoanuecTBo 4acoB DJIeKTPOHHBbIE
N/ HaumeHoBaHue pa3ie/ioB U TeM KonTpoabnbie | IpakTiueckue (ungposrbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypebi
N bubmmoreka [{OK
! HerpIpExyrombHikH 12 . https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 HpOlI')IOh;HI/IOHaJ'II)HII:IDZ OTII)DCI\;IKaX 10/100HbIE 15 1 bubmorexa [JOK
’ https://m.edsoo.ru/7f417e18
TPEYTrOJbHUKHU
[Tnomane. Haxoxnenne miomaen
3 TpJ-IeyIII"IOJ'I)IIfHI/IKO); I>/IK iﬂli)?ogfoiﬁﬂmj buryp 14 1 bubmorexa LIOK
’ https://m.edsoo.ru/7f417e18
[Tnomaau nogo6HbIX puryp
4 Teopema IIudaropa n Hauana 10 1 bubnuoreka [IOK
TPUTOHOMETPHUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OTHMCAHHBIE YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpykHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
N bubnuoreka [JOK
6 Tlostopenne, obobmenne sHamUH 4 1 https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KITACC reomerpus

KoanuecTBo 4acoB DJIeKTPOHHBbIE
Ne n/m HaumeHoBaHue pa3ie/ioB U TeM Kontpoabmsie | TpaxTieckie (uudposbie)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/bHbIE
padoTsI padoThbI pecypesI
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHre TpeyroJbHIUKOB https://m.edsoo.ru/7f41al2c
[IpeoGpa3zoBanue nmonobus. Metpuueckue bubnuorexa [JOK
2 10 1 _
COOTHOUIEHUS B OKPY’KHOCTHU https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
3 Bexroper 12 1 https://m.edsoo.ru/7f41al2c
4 JlexkapToBbI KOOPAUHATHI HA TJIOCKOCTH 9 1 bubmiorexa HOK
https://m.edsoo.ru/7f41al2c
et B oo 10K
Py HIa/Ih Kpyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bu6moreka [IOK
6 JIBHOKCHIA IL10CKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHuEe, 0600IICHNE, 7 2 bubnuoreka [JOK
cUcTeMaTU3alys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

7 KJIACC BeposITHOCTBH M CTATUCTHKA

KoanuyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbubre  TpakTieckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [IOK
1 Tpencrasnenue nanHEX ! 2 https://m.edsoo.ru/7f415fdc
bubmmoreka [{OK
2 Onucatensuas craTucTuKa 8 1 https://m.edsoo.ru/7f415fdc
. bubmmoreka [{OK
3 CrydaitHas H3MCHIHBOCTE 6 1 https://m.edsoo.ru/7f415fdc
bu6moreka [IOK
4 Brenenne B Teopmio rpagos 4 https://m.edsoo.ru/7f415fdc
5 BeposTHOCTE M yacToTa Cay4aitHOTO 4 1 bubnuoreka [IOK
COOBITHS https://m.edsoo.ru/7f415fdc
N bubmuorexa [JOK
6 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 5 2 https://m. edsoo,ru/7f415fdc
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 5



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

8 KJIACC BeposITHOCTb M CTATUCTHKA

KoanuyecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbubre  TpakTieckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [IOK
. Hostopenne kypea 7 knacca 4 https://m.edso0.ru/7f417fb2
2 OnmcarenpHas cTaTUCTUKA. PaccenBanme 4 bubmmoreka [{OK
JTAHHBIX https://m.edso0.ru/7f417fb2
bubmmoreka [IOK
3 Muosxectsa 4 https://m.edsoo.ru/7f417fb2
. bu6moreka [IOK
4 BeposiTHOCTE citydyaltHOTO COOBITHUS 6 1 https.//m.eds00.ru/7f417fb2
bu6moreka [IOK
S Baezenne B Teopuio rpagos 4 https://m.edsoo.ru/7f417fh2
N bubmuorexa [JOK
6 Crrysaidnbie coObITHA 8 https://m.edsoo.ru/7f417fh2
. bu6mmoreka [IOK
7 O0o001Ienne, cucTeMaTH3aus 3SHaHUH 4 2 https://m.edsoo.ru/7f417b2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 1



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

9 KJTACC BeposAITHOCTb M CTATUCTHKA

KosauuecTBo 4acoB DJIeKTPOHHbIE
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM Kontponbupie  TpakTneckue (uudgposbie)
NMPOrpaMmblI Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThI pecypesI
bubmmoreka [IOK
! TosTopenne iypea 8 kracca 4 https://m.edso0.ru/7f41a302
bubmmoreka [{OK
2 DIEMEHTBI KOMOMHATOPHKH 4 1 https://m.edso0.ru/7f41a302
3 I'eomeTpuyeckast BEpOSITHOCT 4 bubmmorexa LIOK
https://m.edsoo.ru/7f41a302
bu6moreka [IOK
4 Henbrranus bepuyim 6 1 https://m.edsoo.ru/7f41a302
5 CnyyaitHas BenMyuHa 6 bubmrorexa [JOK
https://m.edsoo.ru/7f41a302
bu6mmoreka [IOK
6 Obodmenne, konTpo, 10 1 https://m.edsoo.ru/7f41a302
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 1 2



https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302
https://m.edsoo.ru/7f41a302

YUYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLUECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUIS1 YYEHUKA
* H. 4. Bunenkun, B. 1. XKoxos, A. C. UecHokos, JI. A. Anekcanaposa, C. U. IlIBapuoypr.
MaremaTrka 5 ximacc: 6a30BbIi ypOBeHb: YIeOHHK B 2-X yacTsix — M.: [IpocBemienne 2023 T.
* Anrebpa, 7 kimace/ Mepsisk A.I'. u apyrue, AknuoHepHOe 001mecTBo «M3maTenbeTBo
«IIpocsemenne»
* AnreOpa, 8 kimacc/ Mepsisk A.I'. u apyrue, AknuonepHoe oOiectBo «M31aTenbcTBoO
«IIpocBemenue»
* Anre6pa, 9 xinacc/ Mep3msik A.I'. u apyrue, AxiumoHepHoe obmectBo «M31aTenbcTBo
«IIpocsemenue»
* 'eometpusi, 7xitacc/ Mepansak A.I'. u apyrue, AkiinonepHoe oo6mectBo «M3aarenscTBo
«IIpocsemenue
* 'eomerpusi, 8xitace/ Mepansak A.I'. u apyrue, AkiinonepHoe oomectBo «M3aarenscTBo
«IIpocsemenue
* ['eometpus, 9xitace/ Mepansak A.I'. u apyrue, AkinonepHoe oomectBo «M31arenscTBo
«IIpocsemenue
* BeposiTHOCTB U cTaTucTHKA 7-9 ki1ace Beiconkwid, Smenko 1 u 2 yactu
METOANYECKHUE MATEPUAJIBI JIJISI YUUTEJIA
* Matemartuka. 5-6 kiaccol. ba3oBblil ypoBeHb. MeToIMUECKHE PEKOMEHJAIIUN K
npeaMeTHOM nuHuM yueOHnKoB o MatemaTtuke H. S1. Bunenkuna, B. 1. XKoxosa, A. C.
Uecnoxona, JI. A. Anekcanaposoii, C. U. [lIBapudypra. M.: [Ipocsemienuit 2023 r.
* Meronnueckue pekoMeHaanun- Mepsinsk A.I'. u npyrue. Anredpa 7 kiacc.
* Meronnueckue pekoMeHnanun- Mepsisik A.I'. u npyrue Anredpa 8 kiacc.
* Meronnueckue pekoMeHnanuu- Mep3isk A.I'. u npyrue Anre6pa 9 xiacc.
* ['eomerpus, 7xknacc/ Mepansk A.I'. u apyrue, AkiimonepHoe oouiectBo «M3naTenbcTBo
«[IpocBemienue»
* ['eomerpusi, 8xitace/ Mepansak A.I'. u apyrue, AkinonepHoe ooiectBo «M3marenbcTBo
«[IpocBemienue»
* ['eometpus, 9xitacc/ Mepansak A.I'. u apyrue, AkinonepHoe oo1ectBo «M31arenbcTBo
«[IpocBemienue»
HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
UHTEPHET
https://uchi.ru/
https://resh.edu/ru/
https://oge.sdamgia.
https://fipi.ru
https://www.math.ru
www.school-
cjllection.edu.ru/E
https://myschool.edu.ru/
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https://oge.sdamgia/
https://fipi.ru/

	Содержание учебного предмета
	Содержание курса математики в 7–9 классах
	Алгебра
	Геометрия
	Содержание обучения в 7 классе.
	Начальные понятия геометрии. Точка, прямая, отрезок, луч. Угол. Виды углов. Вертикальные и смежные углы. Биссектриса угла. Ломаная, многоугольник. Параллельность и перпендикулярность прямых.
	Симметричные фигуры. Основные свойства осевой симметрии. Примеры симметрии в окружающем мире.
	Основные построения с помощью циркуля и линейки. Треугольник. Высота, медиана, биссектриса, их свойства.
	Равнобедренный и равносторонний треугольники. Неравенство треугольника.
	Свойства и признаки равнобедренного треугольника. Признаки равенства треугольников.
	Свойства и признаки параллельных прямых. Сумма углов треугольника. Внешние углы треугольника.
	Прямоугольный треугольник. Свойство медианы прямоугольного треугольника, проведенной к гипотенузе. Признаки равенства прямоугольных треугольников. Прямоугольный треугольник с углом в 30 .
	Неравенства в геометрии: неравенство треугольника, неравенство о длине ломаной, теорема о большем угле и большей стороне треугольника. Перпендикуляр и наклонная.
	Геометрическое место точек. Биссектриса угла и серединный перпендикуляр к отрезку как геометрические места точек.
	Окружность и круг, хорда и диаметр, их свойства. Взаимное расположение окружности и прямой. Касательная и секущая к окружности. Окружность, вписанная в угол. Вписанная и описанная окружности треугольника.
	Содержание обучения в 8 классе.
	Четырехугольники. Параллелограмм, его признаки и свойства. Частные случаи параллелограммов (прямоугольник, ромб, квадрат), их признаки и свойства. Трапеция, равнобокая трапеция, ее свойства и признаки. Прямоугольная трапеция.
	Метод удвоения медианы. Центральная симметрия. Теорема Фалеса и теорема о пропорциональных отрезках.
	Средние линии треугольника и трапеции. Центр масс треугольника.
	Подобие треугольников, коэффициент подобия. Признаки подобия треугольников. Применение подобия при решении практических задач.
	Свойства площадей геометрических фигур. Формулы для площади треугольника, параллелограмма, ромба и трапеции. Отношение площадей подобных фигур.
	Вычисление площадей треугольников и многоугольников на клетчатой бумаге.
	Теорема Пифагора. Применение теоремы Пифагора при решении практических задач.
	Синус, косинус, тангенс острого угла прямоугольного треугольника. Основное тригонометрическое тождество. Тригонометрические функции углов в 30 , 45  и 60 .
	Вписанные и центральные углы, угол между касательной и хордой. Углы между хордами и секущими. Вписанные и описанные четырехугольники. Взаимное расположение двух окружностей. Касание окружностей. Общие касательные к двум окружностям.
	Содержание обучения в 9 классе.
	Синус, косинус, тангенс углов от 0 до 180 . Основное тригонометрическое тождество. Формулы приведения.
	Решение треугольников. Теорема косинусов и теорема синусов. Решение практических задач с использованием теоремы косинусов и теоремы синусов.
	Преобразование подобия. Подобие соответственных элементов.
	Теорема о произведении отрезков хорд, теоремы о произведении отрезков секущих, теорема о квадрате касательной.
	Вектор, длина (модуль) вектора, сонаправленные векторы, противоположно направленные векторы, коллинеарность векторов, равенство векторов, операции над векторами. Разложение вектора по двум неколлинеарным векторам. Координаты вектора. Скалярное произве...
	Декартовы координаты на плоскости. Уравнения прямой и окружности в координатах, пересечение окружностей и прямых. Метод координат и его применение.
	Правильные многоугольники. Длина окружности. Градусная и радианная мера угла, вычисление длин дуг окружностей. Площадь круга, сектора, сегмента.
	Движения плоскости и внутренние симметрии фигур (элементарные представления). Параллельный перенос. Поворот.
	Вероятность и статистика
	Содержание обучения в 7 классе. (1)
	Представление данных в виде таблиц, диаграмм, графиков. Заполнение таблиц, чтение и построение диаграмм (столбиковых (столбчатых) и круговых). Чтение графиков реальных процессов. Извлечение информации из диаграмм и таблиц, использование и интерпретаци...
	Описательная статистика: среднее арифметическое, медиана, размах, наибольшее и наименьшее значения набора числовых данных. Примеры случайной изменчивости.
	Случайный эксперимент (опыт) и случайное событие. Вероятность и частота. Роль маловероятных и практически достоверных событий в природе и в обществе. Монета и игральная кость в теории вероятностей.
	Граф, вершина, ребро. Степень вершины. Число ребер и суммарная степень вершин. Представление о связности графа. Цепи и циклы. Пути в графах. Обход графа (эйлеров путь). Представление об ориентированном графе. Решение задач с помощью графов.
	Содержание обучения в 8 классе. (1)
	Представление данных в виде таблиц, диаграмм, графиков.
	Множество, элемент множества, подмножество. Операции над множествами: объединение, пересечение, дополнение. Свойства операций над множествами: переместительное, сочетательное, распределительное, включения. Использование графического представления множ...
	Измерение рассеивания данных. Дисперсия и стандартное отклонение числовых наборов. Диаграмма рассеивания.
	Элементарные события случайного опыта. Случайные события. Вероятности событий. Опыты с равновозможными элементарными событиями. Случайный выбор. Связь между маловероятными и практически достоверными событиями в природе, обществе и науке.
	Дерево. Свойства деревьев: единственность пути, существование висячей вершины, связь между числом вершин и числом ребер. Правило умножения. Решение задач с помощью графов.
	Противоположные события. Диаграмма Эйлера. Объединение и пересечение событий. Несовместные события. Формула сложения вероятностей. Условная вероятность. Правило умножения. Независимые события. Представление эксперимента в виде дерева. Решение задач на...
	Содержание обучения в 9 классе. (1)
	Представление данных в виде таблиц, диаграмм, графиков, интерпретация данных. Чтение и построение таблиц, диаграмм, графиков по реальным данным.
	Перестановки и факториал. Сочетания и число сочетаний. Треугольник Паскаля. Решение задач с использованием комбинаторики.
	Геометрическая вероятность. Случайный выбор точки из фигуры на плоскости, из отрезка и из дуги окружности.
	Испытание. Успех и неудача. Серия испытаний до первого успеха. Серия испытаний Бернулли. Вероятности событий в серии испытаний Бернулли.
	Случайная величина и распределение вероятностей. Математическое ожидание и дисперсия. Примеры математического ожидания как теоретического среднего значения величины. Математическое ожидание и дисперсия случайной величины "число успехов в серии испытан...
	Понятие о законе больших чисел. Измерение вероятностей с помощью частот. Роль и значение закона больших чисел в природе и обществе.
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