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Pabouass mporpamma mo yueOHOMY mnpeamery «Maremaruka» (Jajgee COOTBETCTBEHHO -
nporpaMMa IO MaTeMaTHKe, MaTeMaTHKa) BKJIIOYAeT HOSCHUTEIbHYIO 3aIlUCKY, COAEp KaHue
00yueHUs, IIIAHUPYEMBbIE PE3YJbTaThl 0CBOEHUS IPOTPaMMbl IO MaTEMaTUKE.

[TosicHuTenbHAS 3aMIUCKA.

[Tporpamma o MmareMaTuke st o0yqaromuxcs 5-9 kinaccoB pazpadborana Ha ocHoBe PI'OC OOO.
B nporpamme o MaremaTuke yu4TeHbI HAEH U MOJIOKEHNS KOHLEIIIMY Pa3BUTHS MAaTEMaTH4ECKOrO
oOpa3zoBanus B Poccuiickoii @enepanuu.

[IpeameroM MaremMaTUKu SBIAIOTCA  (YyHAAMEHTAlbHbIE CTPYKTYphl —HAIlero Mupa -
IPOCTPAaHCTBEHHBIE (POPMBI U KOJUYECTBEHHbIC OTHOLICHUS (OT MPOCTEUIIMX, yCBAaUBACMbIX B
HEMOCPEICTBEHHOM OIIBITE, 10 JOCTAaTOYHO CIIOXKHBIX, HEOOXOIUMBIX JUIsl pa3BUTHs HAy4YHBIX U
OPUKIAAHBIX Haei). Maremarndeckue 3HaHUS O0O0ECHEYMBAIOT TOHMMAaHHWE MPUHIMIIOB
YCTPOMCTBA UM MCIIOJIB30BAHUS COBPEMEHHOW TEXHHMKH, BOCHPHUATHE U HHTEPIPETALUIO
COLMABHOM, YKOHOMHYECKOW, MOJIMTUYECKON HH(pOpMammu, Aal0T BO3MOXHOCTH BBIIOJIHSTH
pacy€Thl U COCTABIIATH AJITOPUTMbI, HAXOAUTh U IPUMEHATH (OPMYIIbI, BIaIeTh IPAKTUYECKUMU
npuéMaMy reOMETPUYECKUX U3MEPEHHUN U MOCTPOEHUH, YNTaTh UHPOPMALIUIO, TIPEACTABICHHYIO
B BHUJE Ta0Nul], AMarpaMM U TpadUKoB, )KUTh B YCIOBHUSX HEONPENEIEHHOCTH M NOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIy4alHbIX COOBITHM.

N3yuenne maremMatuku QopMUpYyeT y OOYYarOLIUXCSl MaTeMaTW4YeCKUH CTWIb MBIIUICHHS,
IPOSIBJISIIOLIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaroluecss OCBauBalOT TaKue
IpUEMBI U METOIbl MBILIUIEHUS, KAK MHIYKLUSA U IeyKIHsI, 00001eHIe U KOHKPETHU3allus, aHATIU3
U CHHTE3, Kiaccu(uKkamusi W cucTeMaru3anus, a0crparupoBaHue H aHanorus. OOBEKTHI
MareMaTU4eCKUX YMO3aKJIIOYEHUI, NpaBuUiIa UX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX TOCTPOEHHH, CITOCOOCTBYIOT BHIPA0OTKE YMEHHUsT (POPMYIHPOBATH, 0OOCHOBBIBATH H
JIOKa3bIBaTh CY)KIECHHUS, TEM CaMbIM Pa3BHBAIOT JIOTUUECKOE MbIIIICHHUE. V3yueHne MareMaTuku
oOecrneurBaeT GOPMUPOBAHHE ANTOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS ¥ BOCITUTaHUE YMEHUI
JEICTBOBaTh 110 33JaHHBIM aJITOPUTMaM, COBEPLIECHCTBOBAaTh WM3BECTHBIE M KOHCTPYMPOBATh
HOBBbIE. B mpoiiecce pemienus 3aa4y - 0CHOBOM yuyeOHOM JesATEIbHOCTH Ha YPOKaX MaTeMaTHKH -
pa3BHUBAIOTCS TBOPYECKAs U MPUKJIIAJAHASL CTOPOHBI MBILIUICHUS.

OOyudeHne maremMaTruke Aa€T BO3MOXKHOCTh Pa3BUBATh Yy OOYYAIOIIKUXCSI TOYHYIO, PAllHOHAIBHYIO
U HHPOPMATHBHYIO peub, yMEHHE OTOMpaTh Hanbosee NOAXOAAIIME S3bIKOBbIC, CHMBOJIMYECKHE,
rpaduyeckue cpeacTBa s BRIPAXKEHUS CYKACHUHM U HAIJISIIHOTO UX MPEACTaBICHHUS.

[Ipy u3ydeHUH MaTeMaTHKH OCYIIECTBIseTcs oO0Ilee 3HAKOMCTBO C METOJaMM MO3HAHUSA
JNEHCTBUTENBHOCTH, MPEICTABICHUAMHU O IMpEeIMeTe M MEeToJaX MareMaTHKH, WX OTIUYHMU OT
METOJIOB JIDYTMX €CTECTBEHHBIX M TyMaHHMTApHBIX HayK, 00 OCOOEHHOCTSAX NPUMEHEHUS
MaTeMaTHKU JJIs PEelIeHUs] HayYHbIX U MPUKIAAHBIX 3a/1a4.

[TpropuTeTHBIMHU 1IENAMU 00yUSHHS MaTeMaTuke B 5-9 kiaccax sBISIOTCS:

dbopMupOBaHUE LEHTPAIBHBIX MaTeMAaTHYECKUX MOHATUN (YHMCIIO, BEMYMHA, FeOMEeTpHUyecKas
¢urypa, mnepeMeHHas, BEPOSITHOCTb, (YHKIMS), OOECHEUMBAIONIUX IPEEMCTBEHHOCTh U
MEePCIEeKTUBHOCTh MaTeMaTHUYeCKOT0 00pa30BaHus 00yJaroInXCs;

NojBECHHE OOYYaIOIIMXCsl Ha JOCTYITHOM JJsi HHUX YPOBHE K OCO3HAaHHUIO B3aHMMOCBSI3U
MaTeMaTUKd WU OKPYXAIoUIero MHUpa, MOHMMAaHME MaTeMaTWKH KaK 4YacTd OOILIed KyJIbTypbl
4eJI0BEUECTBA;

Pa3BUTHE WHTEJUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOyJaromIMXcs, MO3HABaTEIbHON
AKTUBHOCTH, MCCJIENOBATE€IbCKUX YMEHHMI, KPUTUYHOCTU MBILIUIEHHS, UHTEpeEca K H3YyUEHUIO
MaTeMaTHKU;

dopmupoBanue (YHKIMOHAIBLHOH MaTeMaTHUYeCKOH TI'paMOTHOCTH: YMEHMS pPAaclo3HaBaTh
MPOSIBJICHUS] MaTEMaTHUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX HKU3HEHHBIX
CUTyalUsX M TPU H3YUYEHHH JPYTUX Y4YeOHBIX MPEIMETOB, IMPOSBICHUS 3aBHCUMOCTEH H
3aKOHOMEPHOCTEH, (OPMYIMpPOBATH MX HA SI3bIKE MATEMATHKU M CO3[aBaTh MaTeMaTHYECKUe
MOJENIN, NPUMEHATh OCBOCHHBIH MAaTeMaTHYeCKUil amnmapar Juisd pelIeHUs IPaKTHKO-
OpPUEHTHPOBAHHBIX 3aJ]a4, UHTEPIPETUPOBATh U OLIEHUBATh MOTY4YE€HHBIE PE3yJIbTaThI.

OcHOBHBIE JIMHMM COAEp)KaHMSI NporpamMmbl 1O Maremartuke B 5-9 kmaccax: «Uucna u



BBIYUCIICHUS», «Anrebpa» («AnreOpandeckue BbIpaKEHHs», «YpaBHEHUS U HEPAaBEHCTBAY),
«Dynkuny», «leomerpus» («l'eomerpuueckue GUrypsl M HX CBOWCTBa», «l3mepeHue
FEOMETPUYECKUX BEIMYMH»), «BepoATHOCTH M cTarucTuka». JlaHHbIE JIMHUU pa3BUBAIOTCA
napajuiesibHO, KaKJ1asi B COOTBETCTBUHU C COOCTBEHHOM JIOTMKOM, OJJHAKO HE HE3aBUCHUMO OJ[HA OT
JIPYroi, a B TECHOM KOHTAKTE U B3aUMOACHCTBUU.

ConmepkaHue TMporpaMMbl [0  MareMaTHKe, pachpelnenéHHoe Mo TromaM  oOyuyeHwus,
CTPYKTYpUPOBAaHO TakuM 0Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, HMPUHIMIIHAIBHBIM BOIIPOCAM
oOyyaromiyecs: 00paniaguch HEOAHOKPATHO, YTOOBI OBJIA/ICHUE MAaTEMaTUYECKUMU MOHITUIMH U
HaBBIKAMHU OCYILECTBILIOCH IMOCIEAOBAaTEIbHO U MOCTYMATENbHO, C COOJIIOACHUEM MPUHIIHIIA
MIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAINCh B OOLIYI0 CHCTEMY MaTreMaTHYeCKHX
NpPEACTaBICHUN O0yJaroluXcs, paciupsas U yroyomnss e€, oOpa3ys MpOYHbIe MHOXKECTBEHHBIE
CBSI3HU.

B cootBerctBuu ¢ ®PI'OC OO0 Maremaruka sSBISETCS 00s13aTeNbHBIM YY€OHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO 00111eT0 00pazoBanus. B 5-9 kinaccax Maremaruka TpaJIuLMOHHO U3y4aeTcs B
pamKax cleayroumx y4eOHbIX KypcoB: B 5-6 kiaccax - kypca «Maremaruka», B 7-9 kmaccax -
KypcoB «Anre0pa» (BKJIIOYas 3JIEMEHThI CTAaTUCTUKU M TEOpUU BeposiTHOCTeN) U «['eoMeTpusi».
[IporpaMMoil o MaremaTvKe BBOJUTCS CaMOCTOSITENIbHBIN yueOHbIH Kypc «BepositTHOCTh u
CTaTUCTHKA.

OO01iee 4uciIO 4acoB, PEKOMEHJOBAHHBIX JJIsi M3Y4eHMs] MareMaTuku (0a30BbI ypoBEHb) Ha
YpOBHE OCHOBHOTO 00111eT0 00pa3zoBanus, - 952 yaca: B 5 kinacce - 170 yacoB (5 4yacoB B HelleINi0),
B 6 kiacce - 170 gacoB (5 yacoB B Hezeno), B 7 kiacce - 204 yaca (6 yacoB B HeZIeN0), B 8 Kilacce
- 204 gaca (6 yacoB B Hezeln), B 9 kiacce - 204 yaca (6 4acoB B HEJIEIIO).

W3yuyeHne MareMaTuKy Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHMs HAIPABICHO HA JIOCTHKCHHE
00y4aronMMUCs TUYHOCTHBIX, METAIPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX PE3YILTATOB
OCBOEHHUSI yUeOHOTO MpeIMeTa.

JIn4HOCTHBIE PE3YIIBTaThl OCBOEHUS IPOIPAMMBI 110 MATEMATHKE XapaKTEPU3YIOTCS:
NaTpUOTUYECKOE BOCIIUTAHUE!

IIPOSIBJIEHMEM MHTEpeca K IMPOLUIOMY M HACTOSAILIEMY POCCHICKONM MaTreMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JJOCTHKEHUSIM POCCUMCKUX MareMaTUKOB U POCCHIICKON MaTeMaTU4eCKOM IIKOJIbI,
K MCIIOJIb30BAaHMIO 3THX JOCTHKEHUH B IPYTUX HAayKaxX W MPUKIAIHBIX cepax;

Ipa)KAaHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBINOJHEHUIO O00sS3aHHOCTEH TpaKAaHWHA W peaju3alMd ero Impas,
NPEJICTaBICHUEM O MAaTeMarHYeCKUX OCHOBAaX (DYHKIMOHHPOBAHUS PA3IUYHBIX CTPYKTYP,
SBJICHUH, TPOLEAYp TpakJaHCKOro oOliecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXKIEHHMIO 3TUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM INPUMEHEHHEM JOCTUKEHUI
HAyKH, OCO3HaHUEM BaXHOCTU MOPAJIbHO-ITUUYECKUX IPUHLIUIIOB B IEATEIbHOCTH YUEHOTO;
TPYIOBOE BOCITUTAHUE!

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHE€ B PELIEHUU MPAKTUYECKUX 3ajJad MaTeMaTudecKou
HaIpaBJIE€HHOCTH, OCO3HaHWEM Ba)XKHOCTH MaTeMaTHyecKoro o0pa3oBaHMs HAa MPOTSHKEHUU Beel
KHU3HH Ul YCHEIHOW NpoeCCHOHANBHON AEATEIbHOCTH U Pa3BUTHEM HEOOXOJUMBIX YMEHHIH,
OCO3HAaHHBIM BBIOOPOM U TMOCTPOEHUEM HHJWBHUYaJbHOM TpaeKTOPUH o0Opa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;
ACTETUYECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K AMOIMOHATIBHOMY U 3CTETHUECKOMY BOCIPHUATHIO MAaTEMaTHYeCKUX OOBEKTOB,
3aJa4, pelieHni, pacCy K I€HUH, YMEHHUIO BUIETh MaTeMaTHUECKIE 3aKOHOMEPHOCTH B UCKYCCTBE;
LIEHHOCTH HAay4YHOTI'O MIO3HAHHUS:

OpHUEHTAIMEH B 1EITETbHOCTH Ha COBPEMEHHYIO CUCTEMY Hay4HbIX IPECTaBICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHsI UEJIOBEKa, MPHUPOJBl U OOIIEeCTBA, MOHMMAHUEM MaTeMaTHUeCKOU
HayKH Kak cepbl UeT0BEYECKON IeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH ISl pa3BUTHUS
LIMBUJIN3AL1MH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKON KYJIbTYpOl KaK CpEACTBOM
MO3HAHUS MUPA, OBJIAICHUEM ITPOCTEHIIMMHU HAaBBIKAMH UCCIIEA0BATEIBCKOM IE€ATEIBHOCTH;
¢u3nueckoe BocnuTanue, GoOpMUPOBAHUE KYIIBTYPbI 30POBbS M AMOILIMOHAIBHOTO OJIArOMOTy Y sl :



TOTOBHOCTBIO NPUMEHATh MareMaTHUYeCKHE 3HAHUS B HMHTEpPECAaxX CBOETO 370POBbs, BEIEHUS
37I0pOBOro 00pa3za KM3HM (30pOBOE MUTaHUE, cOAJAHCUPOBAHHBIA PEXUM 3aHATHH U OTIbIXA,
perynspHast pU3MUecKas aKTUBHOCTb), C(HOPMHUPOBAHHOCTHIO HaBbIKa pediiekcuu, Mpu3HaHHUEeM
CBOETO IpaBa Ha OUIMOKY U TAaKOI'0 K€ IIpaBa APYroro 4eloBeKa;

HKOJIOTMYECKOE BOCIIUTAHUE!

OpUEHTalMel Ha NpPUMEHEHHE MaTeMaTW4yeCKUX 3HAaHWM I pelleHus 3azad B o0jacTu
COXPAaHHOCTH OKpPY)KAIOIIEH Cpelbl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX
HOCIEICTBUM Ul OKpY)Karolled cpefbl, 0CO3HAaHUEM INI00AJbHOI0 XapakTepa HKOJIOTMYECKHX
Ipo0JIeM U IMyTeH UX pelIeHMUs;

ajlanTanys K M3MEHSIOIUMCS YCIIOBHUAM COLIMAIbHON U IPUPOAHOM Cpelbl:

TOTOBHOCTBIO K JIEHCTBUSM B YCIOBUSX HEONPENEIEHHOCTH, MIOBBIIIEHNIO YPOBHS

CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUUYECKYIO AEATENbHOCTb, B TOM UHUCIIE YMEHUE YUUTBCS Y
JOpyrux Jofei, mnpuoOperarb B COBMECTHOW JEATEIIbHOCTH HOBBIC 3HAHMSA, HABBIKU H
KOMIIETEHIIUH U3 OIbITA APYTHX;

HEOOXOIMMOCTBIO B (HOPMUPOBAHNUN HOBBIX 3HAHHA, B TOM YHCIe (POPMYIUPOBATH HIIECH, TTOHSITHS,
TUIIOTE3bl 00 00BEKTaX M SBJICHUSX, B TOM YHCIIE paHEe HE M3BECTHBIX, OCO3HABATh Ae()ULIUTHI
COOCTBEHHBIX 3HAaHUM U KOMIIETEHTHOCTEM, IIJIaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYALlMIO, BOCIPUHUMATh CTPECCOBYIO CUTYAIMIO KaK
BBI30B, TpEOYIOIIMI KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMBIC pELICHHS U JICHCTBHSA,
(bopMyaMpOBATh U OLICHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

B pesynbrare ocBoeHuUs1 IpOrpaMMBbl 110 MaT€MaTHKE Ha YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus
y oOyuaromerocst OynyT c(hOpMHpPOBAaHBI METANPEIMETHBIE pPe3ylbTaTbl, XapaKTepHU3yrOIIuecs
OBJIAJICHUEM  YHUBEPCAJIBbHBIMM  II03HABATEJIIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JACHCTBUSAMHU U YHUBEPCAJIbHBIMU PETYISTUBHBIMU ACHCTBUSAMM.
VYHuBepcalibHble  [O3HABaTeJIbHbIE JAEWCTBUS  oOecrednBaloT  (opMUpOBaHHE  0a30BBIX
KOTHUTUBHBIX MPOLIECCOB OOydaroUIMXcsi (OCBOEHHE METOJOB MO3HAHMS OKPY)KAIOLIEro Mupa,
IPUMEHEHHE JTOTMUECKHX, UCCIIE0BaTeNbCKUX Olepaluii, yMeHui padboTars ¢ HHGopMaIei).
VY oOyuaromierocst 6ynyT copMHUpOBaHBI cleyrolue 6a30Bble IOTHYECKHE IEHCTBUS KaK 4acTh
YHHUBEPCAJbHBIX I03HABATEIbHBIX YUEOHBIX AEHCTBUIA:

BBISBIISIT U XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKK MAaTEMAaTHUYECKUX OOBEKTOB, MOHSATHA,
OTHOIICHUH MEXIy TMOHATUAMH, (GOPMYIUPOBATH OIpPEAEICHUS TOHATUM, YCTaHaBJIUBATh
CYIIECTBEHHBIN MPU3HAK KIacCU(pUKAIIMK, OCHOBAHUS 751 000OLIECHUS U CPaBHEHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHMMATh, (opMynupoBaTh M MNpeoOpa3oBBIBATh CYXKAEHUS: yTBEpPIUTENbHBIE U
OTpULATEIbHbIE, €IMHUYHbIE, YACTHBIE U O0IINE, YCIOBHBIE;

BBISBJISITH MaTeMaTUUECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M POTUBOpEUUs B (pakTax, TaHHbIX,
HAOJIONEHUAX U YTBEPXKACHHUAX, MpEAjaratb KpUTEPUH JUIsl BBISBICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

MIPOBOJIUTH BBIBOABI C MCIOJb30BAHHEM 3aKOHOB JIOTUKH, JE€AYKTUBHBIX W WHAYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

pa3dupaTh J10Ka3aTelbCTBA MAaTeMaTHMYeCKHX YTBEpXKJIEHUH (MpsMble U OT TPOTUBHOIO),
IPOBOANUTH CAMOCTOSITEILHO HECIOKHBIE I0Ka3aTeIbCTBA MAaTEMAaTHUECKUX (DAaKTOB, BHICTPAUBATh
apryMeHTaluIo, IPUBOAUTH IPUMEPHI

U KOHTPIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco® perieHus ydyeOHOM 3ajnaun (CpaBHMBATh HECKOJIBKO BapHaHTOB pEILLEHUS,
BBIOMpATh HanboJee MOAXOIAIINN C YUETOM CAaMOCTOSTEIBHO BBIICIEHHBIX KPUTEPHEB).

VY obyuatomerocst OynyT chopMHPOBaHEI CIEAYIOITHE 0a30BbIe UCCIIETIOBATENHCKUAE ACHCTBUS KaK
YaCTh YHHUBEPCAIbHBIX TTO3HABATEIbHBIX yUCOHBIX IEHCTBHIA:

UCIOJIb30BaTh BOIPOCHl KAaK HCCIENOBATEIICKUNA HHCTPYMEHT II03HaHUs, (OpPMYIUpPOBATh
BOIIPOCHI, (PUKCUPYIOIIKE POTUBOPEUHE, TPOOIEMY, CAMOCTOATEIBHO YCTAaHABIMBATH HCKOMOE H
JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APIYMEHTUPOBATH CBOIO MO3UILIMIO, MHEHUE;

IPOBOAUTH 10 CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIM AKCIIEPUMEHT, HEOObIIoe



UCCIICIOBAHNE TI0 YCTAHOBJICHMIO OCOOCHHOCTEH MAaTeMaTHYeCKOro OOBEKTa, 3aBHCUMOCTEH
00BEKTOB MEXKIy COOOM;

CaMOCTOATENILHO (POPMYJIMPOBATH OOOOIIEHUS ¥ BBIBOJBI IO peE3ylbTaraM MpPOBEAEHHOTO
HAOJIOIEHNUs, UCCIIEIOBAaHUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3ylIbTaTOB, BHIBOJIOB U
000011IEHHI;

MPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpOIECcCa, a TaKke
BBI/IBUTaTh IPEATION0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Y oOyugaromerocss OyayT chopMHpOBaHBI yMEHHs paborarh ¢ HWHQOpMamuMedl Kak dYacTh
YHUBEPCAIbHBIX IT03HABATEIIBHBIX YU€OHBIX JCHCTBUI:

BBISIBJISITh HEJJOCTATOYHOCTh U U30BITOYHOCTh HMHGOpMAIMKM, JaHHBIX, HEOOXOAMMBIX  JJIs
pelLlIeHus 3a1auu;

BbIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO Pa3TMUHBIX
BUOB U (POPM IIPEACTABICHUS;

BbIOUpaTh popmy npeacTaBieHus HHOOPMAIUU U WILTIOCTPUPOBATH PelIaeMble 3a/1a4ul CXEMaMH,
IrarpaMMamu, HHOH Tpadukoiil U X KOMOMHALIUAMUY;

OLICHMBATh HAAEKHOCTh HHGOPMAIMU 10 KPUTEPUAM, TMPEATOKCHHBIM YUUTEIEM WU
c(OPMYITUPOBAHHBIM CAMOCTOSATEIBHO.

YHuBepcanbHble KOMMYHUKAaTUBHbBIE JIEHCTBUSL 00eCIEYMBAIOT CPOPMHUPOBAHHOCTh COLUATIBLHBIX
HAaBBIKOB 00y4arOIIHNXCSI.

Y obyuaromerocs OyayT chopMUpOBaHBI yMEHHsS OOIIEHHS KaK 4YacTh YHHUBEPCATbHBIX
KOMMYHHUKAaTUBHbBIX Y4€OHBIX AEHCTBUMN:

BOCIPUHUMATh U (POPMYIHUPOBATH CYXKACHHSI B COOTBETCTBUHU C YCIOBHSIMH U LIETSIMU OOIIEHUS,
SCHO, TOYHO, IPAMOTHO BbIpa)kaThb CBOIO TOUKY 3PEHHUS B YCTHBIX U MHUCbMEHHBIX TEKCTaX, AaBaTh
MOSICHEHUS IO X0y PEIICHUS 3a/1a4i U TIOJTYYSHHBIM pe3ylIbTaraM;

B X0J1€ 00CYX/ICHHS 3a]]aBaTh BOMPOCHI 110 CYIIECTBY OOCYKIaeMOM TeMBI, TPOOIEMBbI, pelIaeMon
3aJ]a4M, BBICKa3bIBaTh MJIEH, HAIlEJICHHbIE Ha MOMCK PEIICHUs, CONOCTABIATh CBOM CYKACHUS C
CYXJCHUSIMU JIPYTHX YYaCTHUKOB JIMajora, OOHapyXHUBaTh pa3iMdle U CXOJCTBO IMO3ULUH, B
KOppeKTHOH dopme (HOopMyTUpOBaTh pa3HOIIIACHS], CBOU BO3PAXKEHUS;

NPEICTaBIATh PE3YJIbTaThl pEIIeHUs 3a7add, OJKCIEPUMEHTAa, WCCIEJOBAHMs, IIPOEKTa,
CaMOCTOATENILHO BBIOMPATh (hopMar BBICTYIUIEHUS C YUETOM 3a/1a4 MPe3eHTALUU U 0COOEHHOCTEelH
ayIUTOPHH.

VY obyuatomierocsi OynyT cOpMHpPOBAaHbI YMEHHUS COTPYIHHMYECTBA KaK YacTh YHUBEPCAJIbHBIX
KOMMYHHUKAaTUBHbBIX YU€OHBIX AEHCTBUM:

MOHUMATh U UCIIOJIb30BaTh MPEUMYILECTBA KOMaHIHOW ¥ UHIMBUAYaJIbHON pabOThI IPH PELICHUU
y4eOHBIX MaTeMaTHUYeCKHX 3ajay;

OPUHUMATh 11€7b COBMECTHOM JeSITEIbHOCTH, TUNIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM paboOTHI,
pacmpenensiTh BUIbI paboT, 1I0rOBapuBaThCs, 00CYKIaTh MPOIIECC U PE3yabTaT paboThl, 000011aTh
MHEHUS HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B IPYMNIOBLIX (popmax paboTel (00CykaeHMs, 0OMEH MHEHUSMH, MO3TOBBIE ILITYPMbI
U JIpyTue), BBINOJIHATH CBOIO 4YacTh paOOThl W KOOPAMHUPOBATh CBOU JAEHCTBHS C JAPYTMMHU
YiIeHaMUd KOMaHbl, OLIEHHWBaTh KayeCTBO CBOEro BKJaJa B OOIIMN HPOAYKT MO KPUTEPUSIM,
c(OpMyYITUPOBAaHHBIM YYaCTHHUKAMU B3aUMOJICHCTBUSI.

YHuBepcallbHbIE PETYISTUBHBIE 1EWCTBUS 00€CIeUnBaIOT (POPMUPOBAHUE CMBICTIOBBIX YCTAHOBOK
Y )KU3HEHHBIX HABBIKOB TUYHOCTH.

VY obyuatomerocst 6ynyT chopMUpOBaHBI YMEHHS CAaMOOPTAHHU3AIUN KaK YaCTh YHHUBEPCATHHBIX
PETYIATUBHBIX YU€OHBIX ACHCTBUIL:

CaMOCTOSITEJIBHO COCTABIIATH TJIaH, AITOPUTM PEIICHUS 3a1a49H (MIIH €T0 9acTh), BRIOUPAaTh CIOCO0
peleHns ¢ y4€TOM MMEIOLINXCSI PECYpPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATh BApHAHTHI PEHICHUI ¢ y4ETOM HOBOM MH(POPMAIIUH.

VY obyuatomierocsi OynyT chOpMHpPOBAHBI YMEHHUS CAMOKOHTPOJS KaK 4YacTh YHUBEPCAJIbHBIX
PETYIATHUBHBIX YU€OHBIX JIEHCTBUMA:

BIAJCTh CIIOCOOAMU CaMOIIPOBEPKH, CAaMOKOHTPOJS Tpollecca W pe3ylbrara pelIeHus



MaTeMaTHU4YeCKOM 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTb IIPHU PEILIEHUH 3a/1a41, BHOCUTH KOPPEKTHBBI
B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OLICHUBATh COOTBETCTBHE PE3YJIbTaTA ACATEIbHOCTH ITOCTABICHHOM LIETU U YCIOBUSIM, OOBSACHATH
OPUYMHBI JTOCTUXKEHUS WM HEJOCTHIKEHUS LeJIM, HaXOoAUTh OWMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OIIBITY.

IIpenmeTHBIE PE3YNIBTATBl OCBOCHHS IPOTPAMMBI 110 MAaT€MAaTHKE NPEACTABIEHBI IO Tojam
0o0y4eHHUs1 B paMKax OTJEJIBHBIX Y4eOHBIX KypcOB: B 5-6 kiaccax - kypca «Maremarukay, B 7-9
KJlaccax - KypcoB «Anredpay, «l eomerpus», «BeposSsTHOCTh U CTaTUCTHKAY.

QenepanbHas pabouasi mporpamMma ydeOHOro Kypca «Maremaruka» B 5-6 kiaccax (nanee
COOTBETCTBEHHO - IIporpaMma y4eOHoro Kypca «Maremaruka», yaeOHbIN Kypc).

[ToscHuTENBbHAS 3AIIMCKA.

[TpropuTeTHBIMHU LIENIIMU 00yUEHHSI MaTeMaTuKe B 5-6 Kiaccax sBISIOTCS:

poNoDKEHHE (OPMHUPOBAHUS OCHOBHBIX MAaTEMaTHUECKUX MOHATUH (YMCIIO, BEIMYHMHA,
reoMerpuueckas  Qgurypa), 0OECHEeYMBAIOIUX IPEEMCTBEHHOCTb U  MEPCHEKTUBHOCTb
MaTreMaTu4ecKoro 00pa3oBaHus 00yJarOIIUXCS;

pa3sBUTHE HHTEIUIEKTyaJlbHBIX U TBOPUECKUX CIIOCOOHOCTEH OOyuarommxcs, MO3HaBaTeIbHOU
AKTUBHOCTH, UCCJIEIOBATEIbCKUX YMEHHM, HHTEpEca K U3YYEHUIO MaTEMaTHUKHY;

nojBeIeHHe OOydYaroUIMXCsl Ha [JOCTYIIHOM JJsi HHUX YPOBHE K OCO3HAaHHMIO B3aMMOCBSI3U
MaTeMaTHKU U OKPYXKaIOLIEro MUpa;

dopmupoBaHue (HYHKIMOHAIBHONH MaTeMaTHUYECKOH TI'pPaMOTHOCTU: YMEHMS pPAacHO3HaBaTh
MareMaTH4eckue 0OBbEKThl B PEAJIbHBIX )KM3HEHHBIX CUTYAIUSIX, IPUMEHATh OCBOCHHBIE YMEHUS
JUISL PELIEHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, MHTEPIPETUPOBATh I1OJIyYE€HHBIE PE3YIbTaThI
Y OLIEHUBAaTh X Ha COOTBETCTBUE MPAKTUYECKONW CUTYaIUH.

Hcnonb30BaTh YUCIEHHBIE METOJbI B IEKTPOHHBIX TaONMMIAX JUId pEeIIeHUs 3a7a4 U3 Pa3HbIX
y4€OHBIX IPEIMETOB: YUCICHHOTO MOJICIIMPOBAHMNS, PEIICHNS YPABHEHUH 1 MOMCKA O TUMAJIbHBIX
pELIEHU.

OcHOBHBIE JIMHUU COJEp)KaHUS Kypca MareMaTuku B 5-6 kiaccax - apupMmeTHdeckas u
reoMeTpHUECKasi, KOTOpble Pa3BUBAIOTCS MapayljIeNbHO, KaKJasi B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTUKOMW, O/IHAKO, HE HE3aBUCUMO OJHA OT JPYroi, a B TECHOM KOHTaKT€ M B3aHUMOJECHCTBHUHU.
Taxxe B Kypce MareMaTHKH MPOUCXOIUT 3HAKOMCTBO C 3JIEMEHTaMH anreOpbl U ONucaTeIbHON
CTaTUCTUKH.

N3yueHne apupmMeTnyecKkoro Marepruaia HaYMHAeTCsl CO CUCTEMAaTU3allui U pa3BUTHUS 3HAHUH O
HaTypaJbHBIX YHCIaX, MOJYYEHHBIX Ha yYpOBHE HA4aJbHOTO o0Imiero obOpazoBanus. Ilpu stom
COBEpPILIEHCTBOBAHNE BHIYUCIUTEIBHON TEXHUKH M (POPMUPOBAHNE HOBBIX TEOPETUYECKUX 3HAHUI
COYETaeTCsl C Pa3BUTHEM BBIUHCIUTENBHON KYIbTYpbl, B YACTHOCTH C OOy4Y€HHEM MPOCTEUIINM
npuéMaM TPUKUIKA M OLEHKH pe3yJabTaTOB BBIUMCIECHHN. V3ydueHHMe HaTypasbHBIX YHCET
MPOAOIDKAETCs B 6 Kilacce 3HAKOMCTBOM C HayaJIbHBIMU MOHATUSMU TEOPUH JIETUMOCTH.

Hauaio nzyuenust OObIKHOBEHHBIX U JIECITUYHBIX IPO0Ei OTHECEHO K 5 Kiaccy. DTO MEepBbIi ATar
B OCBOCHHH JIpo0eil, Koraa MPOUCXOAUT 3HAKOMCTBO C OCHOBHBIMHU UJACSIMH, MOHSATUSIMU TEMBI.
[Tpu 3TOM paccMoTpeHne OOBIKHOBEHHBIX ApoOei B MOJHOM 00BbEME MPEIIECTBYET U3YUYEHUIO
JNECATUYHBIX Jpo0eii, 4To 11es1ec000pa3HO C TOUKH 3PEHHMSI JIOTUKH U3JI0KEHUS YUCIOBOM JTMHUH,
KOIJla TpaBWiIa JEHCTBUHA C JECATUYHBIMU JIPOOSMHU MOXKHO OOOCHOBATH YyX€ H3BECTHBIMHU
AJITOPUTMaMH BBITTOJIHEHUS 1EUCTBUN C OOBIKHOBEHHBIMH JPOOSIMH. 3HAKOMCTBO C JI€CATUYHBIMU
JIpOOSMHU PacIIMPUT BO3MOKHOCTH JJISi TOHUMAHUS 00y4YaroIMMUCS MPUKIAAHOTO TPUMEHEHHUS
HOBOM 3allMCH NPHU HU3YHYEHHUU JPYTUX MPEIMETOB U NPU MPaKTHUYECKOM HcIosib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOH 3Tall B M3Y4E€HUH IpOoOEH, Iie IPOUCXOIUT COBEPIICHCTBOBAaHHE HABBIKOB
CpaBHEHMs M IpeoOpa3oBaHus ApoOeil, OCBOCHHE HOBBIX BBIUUCIUTEIBHBIX aJlrOPUTMOB,
OTTaYMBAHWE TEXHUKHM BBIYMCIEHUH, B TOM YHCJIE 3HAUEHUN BBIPAXKECHUH, COIAEpXKAIMX U
OOBIKHOBEHHBIC, U JECATUYHBIE APOOH, YCTAHOBJIEHUE CBS3€H MEXAYy HUMH, PacCMOTpEHHE
npuéMOB pelIeHus 3a1ad Ha ApoOu. B Hayane 6 kigacca MPOMCXOAUT 3HAKOMCTBO C MOHSITHEM



IIPOLIEHTA.
OCOOEHHOCTBIO N3YUYEHHS TIOJOKUTENIBHBIX U OTPULIATEIIBHBIX YUCEN SABISETCA TO, YTO OHU TaKXKe
MOTYyT paccMaTpuUBaTbCi B HECKOJbKO JTanoB. B 6 kiacce B Hayajne W3Y4EHHUS TEMBbI
«[lonoxxurenpHple U OTPULIATENBHBIE YHUCIIAa» BblAesAeTcs noarema «llembple yncna», B paMKax
KOTOPOM 3HAaKOMCTBO C OTPHULIATENIBHBIMU YMCIAMH M JEUCTBUAMU C IOJIOKUTEIbHBIMU U
OTpULATEIBbHBIMHA YMCIIAMHU IPOUCXOAUT HA OCHOBE COACPKATEIBHOIO MOAXO0AA. DTO MO3BOJISIET
Ha JIOCTYITHOM YpOBHE IIO3HAKOMHTH OOYHYAIOIIMXCS MPAKTUYECKH CO BCEMH OCHOBHBIMHU
HOHATUSAMM TE€MBbl, B TOM YHCJ€ U C IPAaBUIAMU 3HAKOB IPU BBINOJHEHUM apU(PMETHUYECKUX
neiictBuil. 3ydueHne paiMoHaIbHBIX YUCEN OyJeT MPOJOHKEHO B Kypce anreOpsl 7 Kiacca.

[Tpn oOyueHMM pELICHHIO TEKCTOBBIX 3a7ad B 5-6 KjaccaX HCHONb3YHOTCS apudMeTHueckue
npuémsl pemeHus. [Ipu oTpaboTKe BEIYUCIUTEIBHBIX HABBIKOB B 5-6 KJlaccax paccMaTpHBaIOTCS
TEKCTOBBIE 337a41 CJIIEAYIOLIMX BHIOB: 3a/1a4u HA JABM)KEHHE, HA YaCTH, HA TIOKYIKH, HA paboTy U
IIPOU3BOAMTEIBHOCTD, HA IPOLIEHTHI, HA OTHOLIEHU U nponopuuu. OO0ydaroniyecs: 3HaKOMATCS C
npuémaMi peleHus 3aad nepedopoM BO3MOKHBIX BApUAHTOB, y4yarcs paboTarh ¢ MHPpOpMaIuei,
MPEJICTABICHHON B (popMe TAOJHII WITH TUaTrpaMM.

B  nporpamme  ywyeOHoro kypca «Maremartuka» — IOpeayCMOTpPEHO  (opMupOBaHHE
IPOTEIEBTUYECKIX AITeOpanvecKux IMpencTaBlIeHN. bykBa Kak CHMBOJI HEKOTOPOTO 4YHCIa B
3aBHCHUMOCTH OT MaT€MaTH4E€CKOIO KOHTEKCTa BBOJUTCS IIOCTEIICHHO. DyKBEHHas CHUMBOJIMKA
HIMPOKO UCIIOJIb3YETCS IPEXKAE BCEro Ul 3alIUCH OOLINX YTBEPKIACHUH U MpeIoKeHUH, popmy,
B YACTHOCTH /ISl BBIYMCIICHUS TEOMETPUUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEII» YUCIIA.

B mporpamme yueGHOro kypca «Maremaruka» @peICTaBlI€HAa HaIVIsAHAsg TEOMETpUs,
HalpaBJIeHHasT Ha pa3BUTHE O0Opa3HOr0 MBIIIEHHUS, NPOCTPAHCTBEHHOIO BOOOPaKEHMS,
n300pa3UTENbHBIX YMEHUN. DTO BaYKHBIH ATAIl B U3YYCHUU TEOMETPUH, KOTOPBI OCYIECTBISIETCS
Ha HaDISAHO-TIPAKTMYECKOM  YpPOBHE, OIUPAETCs Ha HamIAHOOOpa3HOE  MBILIUICHHUE
oOyyatromuxcsi. bosnbmias pojab OTBOAUTCS MPAKTUYECKOW AESITEIbHOCTH, OMBITY, SKCIIEPUMEHTY,
MozenpoBaHuto. OOyuaromuecs 3HaKOMATCS ¢ TEOMETPUUECKUMHU (PUTYpaMH Ha TUIOCKOCTH U B
IPOCTPAHCTBE, C X MPOCTEHIINMU KOHPUTYpallUsIMH, ydaTcsl 1300pakaTh UX Ha HETMHOBAHHOMN
U KieTyaroil Oymare, paccMaTpuBalOT MX HpocTelme cBoiictBa. B mpomecce wu3yueHus
HaIVISIIHOM TeOMEeTpUM 3HaHMs, MOJIyY€HHbIE OOydalolMMUCS Ha YpOBHE Ha4yaJbHOTO OOIIETO
00pa30oBaHMsl, CUCTEMAaTU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yueOHOMY IJ1aHy B 5-6 Kjlaccax U3y4aeTcsl MHTErpUPOBaHHBIN penMeT «MaremaTuka,
KOTOpBI BKJIIOUAeT apU(PMETHYECKH MaTepual M HaDIAJHYI0 TEeOMETpPHIO, a TakKke
IPOMNEACBTUYECKUE CBEIACHUS U3 airedpbl, 3JEMEHThl JIOTMKM M Hayaja ONHcaTelbHON
CTaTUCTUKH.

OO0m1ee yncI0 YacoB, PEKOMEHIOBAHHBIX JIJIsl U3yUYeHUs] MaTeMaTuku, - 340 JacoB: B 5 kiacce -
170 gacoB (5 yacoB B HeJlent0), B 6 kiacce - 170 yacoB (5 4acoB B HeEMI0).

Coneprxanue oOydeHus B 5 Kiacce.

HarypasbHble uncna u Hyinb.

Harypansnoe uucno. Pag Harypansabix uncen. Yucno 0. M3o0pakeHue HaTypaidbHBIX YHUCET
TOYKaMU Ha KOOPAMHATHOU (YHUCIOBOM) MPSAMOIA.

[To3unmonHas cucreMa cuucieHus. PuMckas Hymepanus Kak npuMep HEMO3UIIMOHHOM CHCTEMBbI
cuncieHus. JlecaTuuHas cuctema CUMCIIEHUS.

CpaBHeHue HaTypalbHbBIX YUCEIl, CPABHEHNE HATypajbHBIX uncen ¢ HynéM. CriocoObl cpaBHEHUSI.
OxpyrneHue HaTypaJbHbBIX YUCEIL.

CrnoxxeHne HaTypajJbHBIX YMCEJ, CBOMCTBO HYNS MpH CIOXKEHUU. BbhlunTaHue Kak JAelCTBUE,
0o0paTHOE CIIOKEHHIO. YMHOXXEHHE HaTypalbHbIX 4YHCEN, CBOWCTBA HYJS U E€AWHUIBI pU
yMHOXXeHUU. [leneHue kak nedcTBue, oOparHOe yMHOXKEHHIO. KOMIOHEHTHI AEMCTBHi, CBS3b
Mexxay Humu. IlpoBepka pesyabrara apudmerndeckoro neicrBus. IlepemecturenbHoe u
coyeTaTeIbHOE CBOWCTBA (3aKOHBI) CIIOKEHHS M YMHOMKEHMsI, paclpelesIUTENbHOE CBOMCTBO
(3aKOH) YMHOKEHHUS.

Hcnonb3oBanne OykB i OOO3HAYEHUS HEHU3BECTHOIO KOMIIOHEHTa W 3alMCH CBOWCTB
apu(MeTHIECKUX ICHCTBUH.



Jenurenn m KpaTHble 4YMCIa, PAa3IoKEHHE HAa MHOXUTENU. [IpocTble M cocTaBHBIE YHCIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢ 0CTaTkoM.

CreneHb ¢ HaTypaJIbHBIM IOKa3areieM. 3aluch YUCIIa B BUIE CYMMBbI Pa3psIHbIX CIaracMblX.
YucioBoe BblpakeHUE. BbIluKciieHHe 3HAYEHUN YHMCIIOBBIX BBIPAXKEHHH, MOPSAAOK BBINOIHEHUS
JnercTBuid. Vcronb30BaHuE NP BBIYUCICHUSIX MEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB
(3aKOHOB) CIIOKEHHS U YMHOXKEHHUS, PACTIPEIETUTEILHOTO CBOMCTBA YMHOKEHHUS.

Hpolu.

[IpencraBnenue o Apodu Kak crmocobe 3amucu 4YacTd BelduuuHbl. OOBIKHOBEHHBIE ApPOOU.
[IpaBuibHBIE U HETIpaBUIbHBIE ApoOH. CMemanHas qpo0b, IpeACcTaBIeHne CMEIIaHHOH ApoOH B
BUJIC HEMPaBUIBHOM JpoOM U BbIAEICHHE IO YacTH 4YHclia U3 HENPaBWIBHON ApoOu.
N3o0paxenne qpodeil ToukaMu Ha YnciIoBoi npsiMoii. OCHOBHOE CBOICTBO Apodu. CokpalieHue
npobeit. [IpuBenenne npodu k HoBoMy 3HaMeHaTeno. CpaBHEHHE JIpoOei.

CrnoxeHue W BBIUMTAHHE JIpoOel. YMHOXKEHHE U JiefieHue ApoOei, B3aMMHO-00paTHbIE JPOOH.
HaxoxeHue yacTu 1esaoro U Uesoro 1o €ro 4acTu.

Hecatuunas 3anuchk Apodeit. IlpencraBieHue OeCATUYHOW IpoOM B BHIE OOBIKHOBCHHOM.
H3o0paxeHne NecATUYHBIX ApoOel TOYKaMu Ha YHUCIIOBOM mpsMoil. CpaBHEHHE AECATUYHBIX
IPOOCH.

ApudmeTrnueckue IEHCTBUS C NeCATUYHBIMU ApoOsiMu. OKpyIiieHne JeCATUYHBIX APOOeH.
Pemenue TekCTOBBIX 3a7a4.

Perienne TeKCTOBBIX 3a7a4 apupMETHUECKUM criocoboM. Perienre noruueckux 3amad. Pemenue
3aa4 mepedopoM BCEX BO3MOXKHBIX BapHaHTOB. VICIonb30BaHME MU pEIICHUH 3a1ad TaOIUI] U
CXEM.

Pemenue 3amau, conmepkKalMx 3aBHUCHUMOCTH, CBS3BIBAIOLIME BEJIMYHMHBI: CKOPOCTh, BpEM,
paccTosiHhe, 11€Ha, KOJMYECTBO, CTOMMOCThb. EIMHHIIBI M3MEpEeHHs: Macchl, 00bEMa, IICHBHI,
paccTosiHuUS, BpeMeHH, CKOpocTU. CBA3b MEXIY €AMHUILIAMU U3MEPEHUSI KayK0W BEITMUNHBI.
Pemienne 0CHOBHBIX 3a/1a4 Ha JpoOu.

[IpencraBneHne JaHHBIX B BUJIE€ TAOIHI], CTOJIOYATHIX JUArpamMM.

HarsinHas reomerpus.

Harnsnnuele npeacraBnenuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JyY, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXKHOCTb, KpyI. YToil. IIpsmoii, OCTpbId, TymOol U pa3BEPHYTHIN
YIUIBL.

JlnnHa oTpeska, METpUUYECKHE EAMHUIIBI IIUHBL. J[TMHA TOMaHOi, IepuMeTp

MHOTOYyToJbHUKA. MI3MepeHune 1 MocTpoeHre YIIOB € TOMOIIbIO TPAHCIIOPTUPA.

Harnsanaele npeacraBienus o GUrypax Ha ioCKOCTH: MHOTOYTOJIbHUK, TPSIMOYTOJIbHUK, KBapar,
TPEYTOJIbHUK, O PAaBEHCTBE QUTYP.

N300paxkenue ¢puryp, B ToM 4ncie Ha kierdaroil Oymare. [Tocrpoenue kondurypauuit u3 yacren
MPSIMOM, OKPYKHOCTH Ha HETMHOBAHHOM U KJieTdaToi Oymare. Vcrnonbp3oBaHue CBOMCTB CTOPOH U
YIJIOB MPSIMOYTOJIbHUKA, KBaApaTa.

[Tnomanp npsAMOYroJbHUKAa U MHOTOYTOJIBHUKOB, COCTABJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM
yucie Guryp, n300paxEHHBIX Ha KileT4aTtoil Oymare. EnuHUIBI H3MepeHHs TUIOIIAIH.
Harnsinuple npencraBieHusi O IPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIN Mapajuiesenumne],
Ky0, MHOrorpaHHukd. M3o00pakeHHe MPOCTEHIINX MHOIOrpaHHMKOB. Pa3BépTku Kyda u
napautenenumnena. Cozmanue Mojeseld MHOTOTpaHHUKOB (13 Oymaru, MpOBOJIOKH, TUIACTUIINHA U
JIPYTUX MaTepHalioB).

O0BEM MPSIMOYTOLHOTO NapaJlieienuneaa, kyoa. Enuanip uamMepenus oonéMa.

Conepxanue o0yueHus B 6 Kiacce.

HarypanbHbie uncna.

Apudmernueckue 1eicTBUS ¢ MHOTO3HAYHBIMU HATYpAIbHBIMU YuclIaMu. YHCTIOBBIE BBIPAKEHHUS,
MOPSIIOK ~ NIEWCTBHM,  WCIIOJNb30BaHUWE  CKOOOK.  lMcmonmb3oBaHWME TMpPU  BBIYHCICHHSIX
NEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, PacCpeAeIuTEIbHOIO
CBOMCTBA yMHOXeHUsA. OKpyIIIeHHE HATYypaJbHbIX YUCE.

Jenutenu U KpaTHbIE 4yHcia, HAaHOONBIIMK OOLIMI JenUTeNnh U HauMEHbIee olliee KpaTHOoe.



JenmuMocCTh CyMMBI U TPOU3BEACHUSA. [[eIeHrne C OCTaTKOM.

Hpobu.

OObIKHOBEHHAsT Jpo0Ob, OCHOBHOE CBOWCTBO JpoOW, cokpamieHue apobeir. CpaBHeHHE U
ynopsaouuBanue qpodei. Pemenue 3ajad Ha HaXOXJIEHUE YacTH OT LIEJIOr0 U LIEJIO0ro MO €ro
yactu. J[poOHOe umcio Kak pesynbrar neneHus. IlpeacraBienue aecaTHYHON ApoOu B BHIE
OOBIKHOBEHHOM JApoOM M BO3MOXKHOCTb IPEJCTABICHUS OOBIKHOBEHHOM Jpobu B BuUlE
necaTUYHOM. JlecsaTuuneie ApoOu UM MeTpuuecKas cucreMa mep. ApupMeTHuecKue IeHCTBHUS U
YKCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMHU M JECTUUHBIMU JIPOOSIMHU.

Otnomrenue. Jlenenue B JaHHOM OTHOHIeHWH. Macmral, nponopuus. [IpuMmenenue nponopuunit
IIPY PELICHUN 3a]ay.

[TonsiTue mpoueHTa. BblunciieHMe NpPOIEHTa OT BEIMYMHBI U BEIMYMHBI 10 €€ IPOLIEHTY.
BeipaxeHne npoueHTOB JEeCATUYHBIMHU ApoOsimu. Perienue 3amad Ha npoleHThl. BbipaxeHue
OTHOIIEHUS BEJIMUUH B IPOLIECHTAX.

[TonokuTeNbHBIE U OTPULATEIbHBIC YHUCIA.

ITonoxutenbHble W OTpULATENbHBIE uncna. Llensle uncna. Monyns yucna, reomMeTpudeckas
UHTEpHpeTanus MoAyias uucna. M3o0paxeHue uyucesl Ha KOOpAMHATHOW mpsMoil. UucioBble
npomexyTkd. CpaBHeHue uyucen. ApudMeTHuecKne [eHCTBUS C TOJOXKUTEIBHBIMH U
OTpULATEIbHBIMU YU CIIAMHU.

[IpsmMoyrospHas crucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopiHaThl TOYKM Ha III0CKOCTH, adciucca
u opauHara. [locrpoenune Touek 1 GpuUryp Ha KOOpAUHATHOM MJIOCKOCTH.

BykBeHHBIE BBIPAKEHUSI.

[Ipumenenue OykB JUIs 3alMCH MaTeMaTW4YeCKUX BbIpaXeHUH U mpemioxkeHuid. CoiicTBa
apumeTnyeckux JerucTBUi. ByKBeHHbIE BBIpaXEHHUS U YMUCIIOBBIE IOJCTAaHOBKU. BykBEHHbIE
PaBEHCTBA, HAXOXKJCHUE HEU3BECTHOr0 KoMIOHeHTa. PopMyiibl, HopMyIbl IepuMeTpa U IIIOIIAAH
IpsIMOYTOJIbHUKA, KBaJipara, 00bEMa napajuiesenunesna u Kyoa.

Pemenne TekcTOBBIX 3a/1ad.

Pemenue TekcToBbIX 3a1a4 apupMeTHIecKkuM crocodoM. Pemenne nornyeckux 3aaad. Pemienue
3aja4 nepeGopoM BCEX BO3MOXKHBIX BAPHAHTOB.

Pemenune 3amau, conepkamux 3aBUCUMOCTH, CBS3bIBAIOIIMX BEJIIMYMHBI: CKOPOCTh, BpeMS,
paccTosiHue, 1i€Ha, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIUTENBHOCTh, BpeMs, OO0bEM palOTHI.
EnuHunbl M3MepeHus: Macchl, CTOMMOCTH, PAcCTOSHUS, BpEeMEHH, CKOpocTHU. CBS3b MEXAY
€IMHULIAMU U3MEPEHUSI KaKIOW BEITMUNHBL.

Pemenne 3anau, cBA3aHHBIX C OTHOLIEHHUEM, MPONOPLHMOHAIBHOCTHIO BEJIMYUH, MPOLEHTaMHU;
pelleHre OCHOBHBIX 3a/1ad Ha ApOOU M MPOLEHTHI.

OneHka 1 NpUKHJIKA, OKpyITIeHHe pe3ynbTara. CocTaBieHne OyKBEHHBIX BBIPaXKEHHH IO YCIOBUIO
3a/1a4u.

[IpencraBnenre JaHHBIX ¢ TOMOIIbIO TaOnuil U AuarpaMMm. Ctondyarsie

JUarpaMMbl: YTEHHE U IOCTPOEHHE. UTEHNE KPYTOBBIX AUArpaMM.

Harnsinnast reometpusi.

Harnsaguele mpenctaBieHuss o gurypax Ha IUIOCKOCTH: TOYKa, MpsMasi, OTPE3OK, Jyd, Yrod,
JIOMaHasi, MHOTOYTOJIbHUK, YEThIPEXYTOJIbHUK, TPEYTOJIbHUK, OKPY)KHOCTb, KPYT.

B3aumHOe pacronokeHue OBYX HpSAMBIX Ha  IUIOCKOCTH, MapajuleNbHbIE  IpsIMBIE,
NEepIeHIUKYIsIpHbIe TpsiMble. V3MepeHne pacCTOSHMI: MEXIy JABYMsl TOYKaMH, OT TOYKH J0
IPSIMOM, AJIMHA MAapIIPyTa HA KBaJPAaTHOM CETKE.

W3mepeHne W TNOCTPOECHHE YIIOB C NIOMOLIBIO TPAHCIOPTHpPA. BuABI TpeyroiabHUKOB:
OCTPOYTOJIbHBIM, TMPSMOYTOJBHBIA, TYHOYTOJNbHBIM, paBHOOEAPEHHBIH, PABHOCTOPOHHMM.
YeThIpEXyroibHUK, MPUMEPHl YETHIPEXYTOIbHUKOB. [IpsIMOYronbHMK, KBaapaT: HCIOIb30BAHUE
CBOWCTB CTOpOH, YIVIOB, tuaronaiueil. M3o0paxenue reomeTpudeckux (GUryp Ha HEJIMHOBAHHOU
Oymare ¢ HCHOJIb30BAaHUEM ILMPKYNs, JUHEWKH, YrolbHHKaA, TpaHcnoptupa. [loctpoeHus Ha
KJIeT4aTon Oymare.

[lepumerp MHoroyrompHuka. [loHsTne miomann QUrypbl, €IMHULBI HW3MEPEHUS IUIOIIAIM.
[TpubnmxEénHOE U3MEpEHHE TUIOMAAN (GUTyp, B TOM YHCIIe Ha KBaIpaTHOH ceTke. [Ipubnmxénnoe



W3MEpEHHE UTMHBI OKPYKHOCTH, TUIOMIAIA KpyTa.
CumMmeTpusi: IeHTpajbHasl, 0CeBasi U 3epKalbHAsi CHMMETPHH.

[TocTpoeHne cUMMETPUYHBIX UTyp.

Harmsinuple mpeacraBieHus O MPOCTPAHCTBEHHBIX (QUrypax: Mapajuienenure], Kyo, Mmpu3Ma,
nupamMuia, KOHyc, UIUHAP, map u chepa. M3o0pakenne nmpoctpancTBeHHbIX (uryp. [Tpumepst
pa3BEPTOK MHOTOTPAHHUKOB, HWJIMHJIpA U KoHyca. Co31aHre Mozelieli MPOCTPaHCTBEHHBIX QUTYp
(13 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U JPYTHX MaTEPHAJIOB).

[Tonstue o0béma, equHHUIBI U3MepeHus: o0béMa. OObEM HPSIMOYTOJILHOTO Mapalljiesienumnena,
KyOa.

[IpenmeTHBIE pe3yNIBTaThl OCBOSHUS IPOrpaMMBbl yueOHOTO Kypca «MareMaThka.

[TpeameTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMBbI YU€OHOT0 Kypca K KOHITy 00y4eHus B 5 Kiacce.
Yucna v BBIYUCTICHUS.

[TorrMaTh ¥ MPaBUIIBLHO YIIOTPEOIATh TEPMUHBI, CBSI3aHHBIC C HATYPAIbHBIMU

YHclIaMH, OOBIKHOBEHHBIMH U AECITHUYHBIMH TPOOSIMH.

CpaBHUBaTh M YIOPSJOYMBATH HATypaJIbHBbIC YHCIIA, CPAaBHUBAaTh B MPOCTEHIIUX CIydasx
OOBIKHOBEHHBIC IPOOH, ACCATUIHBIC TPOOH.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOM (YMCIIOBOM) MPSAMOM C COOTBETCTBYIOIIUM €M YHUCIIOM U
n300paxkaTh HATypajJbHbIC YKCIIA TOYKAMU HA KOOPIUHATHOHN (YMCIIOBOI) IPSIMON.

BeimonHATs apudMeTHIecKue IeHCTBUS ¢ HATypaIbHBIMUA YHCIIAMH, C OOBIKHOBEHHBIMH APOOSIMU
B IIPOCTEHIINX CITy4asiX.

BrITIONTHATE IPOBEPKY, MPUKHUJIKY PE3yabTaTa BEIYUCICHUH.

OkpymIsaTh HaTypaIbHBIC YHCTA.

Pemienue TeKCTOBBIX 3a7a4.

Pemate TekcToBble 3amaud apu(METUYECKUM CIIOCOOOM M C MOMOIIBIO OpPraHM30BAHHOTO
KOHEUHOTO Tiepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, comepikaiiue 3aBUCUMOCTH, CBS3BIBAIOIIUE BEIUYHHBI: CKOPOCTb, BpEMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30Barh KpaTKue 3aUCH, CXEMBbI, TAOIUIIbI, 0003HAUCHUS TIPU PEIICHUU

3a/1au.

[Tonp30BaThCcsi OCHOBHBIMU E€IMHUIIAMU HM3MEPEHHUS: LIEHBI, MacChl, PACCTOSHUS, BpPEMEHH,
CKOpPOCTH, BBIPAXKATh OJTHU €IUHUIIBI BEJIMUYNHBI Yepe3 JIPYyTHE.

W3Bnekarh, aHANW3MPOBATh, OIIEHUBATh WH(GOpPMAIMIO, MPEACTaBICHHYIO B Ta0nuie, Ha
CTOJIOUATON JUarpamMme, WHTEPIPETHPOBATH TMPEACTABICHHBIE JAaHHBIE, UCIOJb30BaTh JIaHHbBIC
MU PEIIeHUH 3a]1ay.

Harnsignas reometpusi.

[Tonp30BaThCcsi TEOMETPUYECKUMHU TOHSATUSAMM: TOUYKa, TMpsiMasi, OTPE30K, JydY, YrOJ,
MHOTOYTOJIbHUK, OKPYXHOCTh, KPYT.

[IpuBoAMTh TpPUMEPHI OOBEKTOB OKPYKAIOIIEr0 MHpa, UMEIMHX (HOpMy H3y4EHHBIX
TeOMeTpUYECKuX Puryp.

Hcnonp30Barh TEPMUHOJIOTHIO, CBSI3aHHYIO C YITIaMU: BEPIINHA, CTOPOHA; C MHOTOYTOJIbHUKAMHU:
yroJ, BeplUINHA, CTOPOHA, AUATOHAJIb; C OKPYKHOCTBIO: pauyc, TUaMeTp, HEHTP.

N300paxars u3ydeHHbIe reoMeTpuuecKkre (PUTyphl Ha HETMHOBAaHHOU U KJIETYaTOM

Oymare ¢ MOMOUIbIO IIUPKYJIS U JIMHEUKH.

HaxomuTe niMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOIIbI0 JTUHEHKH, CTPOUTH
OTPE3KH 33JaHHOM JIMHBL; CTPOUTH OKPY>KHOCTH 33JaHHOTO pajuyca.

Hcnonp30Barh CBOWMCTBA CTOPOH W YIVIOB MPSMOYTOJNbHUKA, KBajpara Ais WX MOCTPOSHUS,
BBIYHCIICHUSI TUIOIIA/IA U TIEPUMETpa.

BoruncnaTe mepuMeTp M IUIOIMIAAL KBaJpara, MPsSMOYrojdbHUKA, (UTYpP, COCTABICHHBIX U3
MPSIMOYTOJIbHUKOB, B TOM YK CJIe (PUTYp, H300pakEHHBIX Ha KJIETYaTON Oymare.

[Tonp30BaThCsi OCHOBHBIMH METPUYECKUMU €IMHULIAMU U3MEPEHHSI IJTUHBI, TUTOIIA/IN; BRIPAXKATh
OJTHU €ITMHUIIbI BEJIMUUHBI Yepe3 IpyTHe.

PacnioznaBath mapasuienenurnes, Ky0, MCIIOIh30BaTh TEPMUHOJIOTHIO: BEpIINHA, pedpo, TPpaHb,



W3MEPEHMS], HAXOAUTh U3MEPEHHS Mapaienenurena, Kyoa.

Bbruncnsate 00béM  Kyba, mnapajuienenunena MO 3aJaHHBIM H3MEPEHHSM, I0JIb30BaThCs
eIMHUIIAMU U3MEPEHHsS 00BbEMA.

Pemarp HecnOXHBIE 3aa4yd Ha HM3MEPEHUE TE€OMETPUYECKUX BEIMYMH B IPAKTUYECKUX
CUTYyalLUsIX.

[IpenmeTHBIE Pe3yNIBTATHl OCBOEHHUS TPOrPaMMBbl y4eOHOT0 Kypca K KOHITy 00yueHus B 6 Kiacce.
Yucna v BbIYKCICHHUS.

3HaTh U IOHUMaTh TEPMUHBI, CBS3aHHBIE C PA3JIMYHBIMU BUJIAMU YHCEI U CIOCO0AMH MX 3aIlHCH,
MEPEXOAUTH (€CIIM ATO BO3MOXKHO) OT OHON (hOPMBI 3aIMCH YHCIIA K APYTOH.

CpaBHUBaTh U YIOPSA0UMBATH LEJbIE YKHCIIa, OOBIKHOBEHHBIC U JIECATUYHbBIC JPOOH, CPAaBHUBATD
YKCJla OAHOIO M Pa3HbIX 3HAKOB.

BbmonHsaTh, couetas yYCTHbIE W NUCbMEHHBbIE NPUEMBI, apuUpMETHUECKHe IEHCTBUS C
HATYpaJbHBIMH W ICIBIMH  YHCIAMH, OOBIKHOBEHHBIMH U JICCATUYHBIMU JPOOSMHU,
MOJIOKUTEJIbHBIMU U OTPULIATEIbHBIMH YHUCIAMU.

BeruucnsaTe 3HAYEHUS YMCIOBBIX BBIPAKEHUW, BBIMOIHATH MPUKUIKY M OILEHKY pe3yibrara
BBIUMCJICHUM, BBIMONHATh MPEOOPa30BaHUsA YHCIOBBIX BBIPAKEHHWH Ha OCHOBE CBOMCTB
apuMeTUYECKUX JIeHCTBUM.

COOTHOCUTH TOUYKY Ha KOOPJUHATHOU MPSIMOM C COOTBETCTBYIOLIUM €1 YMCIIOM

Y M300pakaTh YMCiIa TOYKAMH Ha KOOPJWHATHOM MPSMOM, HAXOIUTh MOAYJIb YUCIIA.

COOTHOCUTB TOUKH B MPSMOYTOJIBHOM CUCTEME KOOPJMHAT C KOOPJAMHATAMU 3TOU TOUKH.
OKpyIJISITH 1EJIbIe YUCIIa U JECATUYHBIE IPOOU, HAXOAUTH MPUOIMIKEHUS YUCET.

Yucnosbie 1 OyKBEHHBIC BBIPAKECHHUS.

[Tonumars U ynoTpeosiTh TEPMUHBI, CBSI3aHHBIE C 3aMMMCHIO CTEIIEHU YUCIIa, HAXOIUTh KBaJApaT U
KyO 4rcia, BBIYUCIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM, COEPIKAIINX CTETICHU.

[Tonp30BaTbCcsi TpHU3HAKaMH JEIMMOCTH, PpacKJIaiblBaTh HaTypalbHbIE YHCIAa Ha IPOCTHIE
MHOXXHTEJIH.

[Tonp30BaTbest MacITabOM, COCTABIIATH IPOMIOPLIMU U OTHOILLIEHUS.

Hcnonp3oBarh OykBBI AJiE OOO3HAYEHUS YHCENl TPH 3alMCH MaTeMaTUYECKUX BBIPAKEHUH,
COCTaBJISITh OyKBEHHBIEC BBIPAKECHHUS U (OPMYJbI, HAXOIAUTh 3HAYCHHUS] OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISASI HEOOXOIUMBIE TTOJICTAHOBKH M MPE0OPa30BAHHUS.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TekCcTOBBIX 3a/1a4.

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a71aul apU(METUUYECKIUM CIIOCOOOM.

Pemarp 3ajmaun, CBA3aHHBIE C OTHOILIEHHUEM, MPOMOPLUUOHAIBHOCTHIO BEIUYHMH, MPOLEHTAMH,
pemarh Tpu OCHOBHBIE 337]a4d HA IPOOH U TIPOLICHTHI.

Pemarp 3amaun, coaepikallve 3aBUCHMOCTH, CBSI3bIBAIOIME BEIUYUHBI: CKOPOCTb, BpEMS,
paccTosiHie, IIeHa, KOJMYeCTBO, CTOMMOCTB, NPOU3BOIUTEIBHOCTh, BpeMs, 00bEéMa paboThI,
UCTIONB3YA apu(MeTHdecKre NeHCTBUS, OIICHKY, IPUKUIKY, TIOTh30BATHCS SIUHUIIAMH HU3MEPEHUS
COOTBETCTBYIOIINUX BEJTUYHH.

CocraBisaTh OyKBEHHBIE BBRIPAKECHUS 10 YCIOBHUIO 3a/1a4U.

N3Bnekars nH(OpMAIIHIO, TPEACTABICHHYIO B TAONIHIIAX, HA IMHEWHOMN, CTOJIOUATON HIJTH KPYTOBOM
JuarpaMmax, THTEPIPETUPOBATh NMPEACTaBICHHbIE JaHHBIE, UCIIOJIb30BaTh JAHHBIE PU PEILICHUN
3ajay.

[TpencraBnsaTh HHGOPMAIIKIO C TOMOIIBIO TAONIHUII, IMHEHHOU U CTONOYATON AHArpaMM.
Harnsinnast reometpusi.

[IpuBoaMTh TpPUMEPHI OOBEKTOB OKPYKAIOIIEr0 MHpa, UMEIMHX (HOpMy H3yYEHHBIX
TEOMETPUYECKUX TIOCKUX W MPOCTPAHCTBEHHBIX (UTYpP, MPUMEPHI PaBHBIX U CHUMMETPHUUHBIX
buryp.

N300pakarh ¢ TMOMOIIBIO IUPKYIIS, JTUHEHKH, TPAHCIIOPTHUPA HA HEJIMHOBAHHOW W KIIETYATOU
Oymare H3y4YeHHBIC IUIOCKHE T€OMETpHuYecKue (urypsl U KOH(UTYpaluh, CHMMETPUYHBIE

burypsl.
[Tonp30BaThCsi TEOMETPUYCCKUMU TOHSTUSIMH: PABEHCTBO (QUTYpP, CHUMMETpHSI, HCIIOIb30BATh



TEPMUHOJIOTHIO, CBSI3aHHYIO C CHMMETPHUEH: OCh CHMMETPHH, IEHTP CUMMETPHH.

HaxonuTe BEIMYMHBI YITIOB U3MEPEHHEM C MOMOIIBIO TPAHCIOPTUPA, CTPOUTH YIVIbl 33JaHHOMN
BEJIMYMHBI, TIOJH30BaTbCS TPH PEIICHUW 3a/ad TPaJayCHOW MEpoH YIVIOB, pacmo3HaBarh Ha
yepTexKax OCTPBIN, MPsIMOH, Pa3BEPHYTHIA U TYIIOW YIJIBI.

BerancnsaTe JUIMHY JJOMaHOM, IEPUMETP MHOTOYTOJIBHHKA, ITOJIH30BATHCS SAMHUIIAMH H3MEPEHUS
JUTMHBI, BBIPA)KaTh OJIHU €AMHUIIBI U3MEPEHUs JJIMHBI Yepe3 IpyTHe.

Haxonuts, ucnomnb3ys 4epTéxHbIC MHCTPYMEHTHI, PACCTOSHUS: MEXKIY ABYMS TOYKAMH, OT TOYKU
JI0 TIPSIMOM, JJIMHY MYTH Ha KBaJIpaTHOM CeTKe.

Beruncnsate muomanp GUryp, COCTaBICHHBIX U3 MPSIMOYTOJIBHUKOB, UCIOIB30BaTh pa3OueHue Ha
NpSIMOYTOJIbHUKHM, HA paBHbIE (QUIYpbl, JOCTpauBaHHE A0 MPSMOYTOJbHUKA, IOJb30BaThCs
OCHOBHBIMU €IMHUIIAMU MU3MEPEHUS IJIOMIAN, BBIPAXaTh OJHU €IUHUIIBI U3MEPEHUS TIIONIAAN
yepes Ipyrue.

PacriozHaBath Ha MOAENSAX M HM300pPAKEHUSAX NHPAMUAY, KOHYC, LUIUHAP, HCIOIH30BAThH
TEPMUHOJIOTHIO: BeplUINHa, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4aToi Oymare MpsiMOYTrOJIbHBIN TapaieseHIe].

Bbruncnsate 00bEM MPSMOYTOJIBHOTO Mapajiefienumnena, Ky0a, MOoib30BaTbCs OCHOBHBIMU
eAMHUIIAMU U3MEpPEHUs 00bEMa;

Permate HecnoOXXHBIE 3aJa4l Ha HAXOXKICHHE TIEOMETPUYECKUX BEJIMYUH B TMPAKTUYECKUX
CUTYaITUsX.

OenepanbHas paboyas mporpamma ydeOHOro Kypca «Aunrebpa» B 7-9 kmaccax (manee
COOTBETCTBEHHO - IIporpamMma yueoHoro Kypca «Aisredpay, yueOHbIN Kypc).

[TosicHuTebHAS 3aMKCKa.

Anrebpa sBISE€TCS OIHHUM H3 OIOPHBIX KypCOB OCHOBHOTO 0Omero oOpa3oBaHHs: OHA
oOecreunBaeT U3y4yeHUe IPYruX AUCLUHUIUINH, KaK €CTeCTBEHHOHAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHUE HEOOXOIUMO IS IPOIODKEHHSI 00pa30BaHUs U B TIOBCEIHEBHOW KU3HMU.
PazBute y oOyuaromuxcs HaydyHBIX TWIPEICTABICHUH O TWPOUCXOKACHUU U CYIIHOCTH
anreOpandyeckux aOCTpakIMil, crnocode OTpaKeHHsl MaTeMaTU4YeCKOW HayKoH SBJICHUNH U
MPOIIECCOB B MPUPOJIE U OOIIECTBE, POJIM MAaTEMAaTUYECKOTO MOICTTUPOBAHUS B HAyYHOM IMO3HAHUU
U B TIPAKTHKE CIIOCOOCTBYET (DOPMUPOBAHUIO HAYYHOTO MHUPOBO33PEHUS U Ka4eCTB MBIILICHUS,
HEOOXOMMBIX MJIsS ajanTallMd B COBpeMeHHOM mudpoBoM obmiectBe. M3yuenue anreOpbl
o0ecrieynBaeT pa3BUTHE yMEHUsS HaONIOAaTh, CPAaBHUBATH, HAXOIUTH 3aKOHOMEPHOCTH, TpeOyeT
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBATH CBOU JIEHCTBUS U
BBIBOZIBI, (hOpMyIMpoBarh yTBepkIaeHHs. OCBOeHHE Kypca aireOpsl oOecredrBaeT pa3BHTHE
JIOTUYECKOTO MBIIIIEHUST OOYYaIOIIUXCS: OHU HCIONB3YIOT JEAYKTUBHbIE M WHIYKTHBHBIC
paccyxienus, 00001IeHne U KOHKpeTU3aIuio, abctparupoBanne u ananoruto. OdyueHnue anreope
IpeanoiaraeT 3HAYUTEIbHBIA 00BEM CaMOCTOSITETFHON IeATEIHbHOCTH O0yYarOIINXCs, TOITOMY
CaMOCTOSITENIbHOE PEIICHUE 33134 SIBIISICTCSI pean3aneii esiTeIbHOCTHOTO IPUHITAITA O0yICHHUSI.
B ctpykType mporpammbl ydebHOTO Kypca «Anredpa» uisi OCHOBHOTO 0OIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOAMYECKUE JTHHUU: «Uuclia W BBIYMCICHUS»,
«AnreOpanueckuie BBIpOKEHUS», «YpaBHEHUS M HEpaBeHCTBa», «DyHkiumy. Kaxnas u3 »Tux
COJIePXKATEITLHO-METOMYCCKIX JTMHUA Pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET U3ydeHHS Kypca,
B3aMMOJICUCTBYSl C JIPYTUMH €r0 JMHUAMU. B Xome u3ydeHusl ydeOHOro Kypca oOydaroniumcs
MIPUXOAUTCS JIOTHICCKH PACCYXK/IaTh, HCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M ¢
3TUM B MporpaMMmy Yy4eOHOTO Kypca «AnreOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NpEACTAaBICHHBIE BO BCEX OCHOBHBIX pasJellaXx MaTeMaTH4ecKoro oOpa3oBaHHA U
CIIOCOOCTBYIOIINE OBJIAICHUIO 00YJAIOIIMMHUCS OCHOB YHUBEPCATHHOTO MAaTEMaTHUECKOTO SI3bIKA.
ConepkaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTo Kypca «Anredpa» SBISETCS €ro
WHTEIPUPOBAHHBIN XapakTep.

Copnepxanne nUHUM «YHCIa ¥ BBIYMCIECHUS» CIYKUT OCHOBOW I JAJbHEHIIET0 W3y4eHUS
MaTeMaTHK{, CIOCOOCTBYET pPAa3BUTHUI0O y  OOydYaIOMIUXCS  JIOTUYECKOTO  MBIIUICHUS,
(GbOpMUPOBAHUIO YMEHHUS MOJB30BaThCsl aJTOPUTMAMH, a TAaKKe MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOMUMBIX Jisi MOBCEAHEBHOW >KM3HU. Pa3BUTHE TOHSTHUS O 4YHCIE HAa ypOBHE



OCHOBHOTO 0011ero 00pa30BaHUs CBA3aHO C PALMOHAIBHBIMH M MPPALUOHATIBHBIMH YHCIAMHU,
dbopMupoBaHuEM MPEACTABICHUN O AEMCTBUTEIHLHOM YHUCIE. 3aBepIlIeHNE OCBOCHHUS YHCIOBOMN
JUHUH OTHECEHO K CpeIHEMY 001eMy 00pa30BaHUIO.

Conepkanue IBYX anreOpandeckux JIMHUN - «AnreOpanueckue BhIpRKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (POPMUPOBaHHMIO y OOYYAIOIIMXCS MaTeMaTHUECKOTO ammapara,
HEOOXOMMOTrO JUIsl pEeUIeHHs 3aJad MaTeMaTUKHU, CMEXHBIX MPEIMETOB U IPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHe OCHOBHOTrO 00IIero oOpa3oBaHMs y4eOHBI MarepHai
TPYNIHUPYETCS BOKPYr pPAlMOHANBHBIX BBIpaKEHUH. Aunrebpa JAeMOHCTpUPYET 3HAuCHUE
MaTeMaTHUKU KaK $3bIKa JUIsl TIOCTPOEHMsI MareéMaTHMYeCKUX MOJEJEH, ONucaHus IMpOLECCOB U
ABJICHUI peanbHOro mMupa. B 3amaum oOyueHus anreOpe BXOHST TakKe JaibHeIlee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B YaCTHOCTH, Ui OCBOCHHS Kypca
uH(GOpPMATUKH, U OBJIAJCHHE HaBbIKAMHM JCIYKTHBHBIX paccyxiaeHuil. [IpeoGpasoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOPaKEHUS, CIOCOOHOCTEH K MareMaTu4ecKOMY
TBOPUYECTBY.

Conepxanne (yHKIMOHATIHHO-TPAPUUECKON JIMHUKM HAIEIEHO HAa IOIYyYEeHHE OOydYaroIMIMMUCS
3HaHUU O (PYHKIMSAX KaK BaKHEHIIeH MaTreMaTH4eCcKOil MOJAENH JJsl ONMCAHUS M UCCIIeIOBaHUS
pa3HoOOpa3HBIX MPOIECCOB W SBICHHWH B Mpupoae u oOmectBe. V3yueHwe wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYYaIOIIMXCS YMEHHS HCIOJIb30BaTh Pa3jMUHbIE BBIPA3UTEIbHbBIC
CpeICTBa sA3bIKa MAaTeMaTUKHU - CIOBECHBIE, CUMBOJIMYECKHE, IpaduuecKkue, BHOCUT BKJIAJ B
dbopmMupoBaHue MPEACTABICHUIN O POIH MaTeMATUKU B PA3BUTUU IIUBIIIU3ALMH U KYIbTYPHI.
CornacHo y4yeOHOMY IuTaHy B 7-9 KiaccaX m3ydaercs y4eOHBIH Kypce «Airedpay, KOTOPBIHA
BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3ienbl  coaepxaHus: «YHucna ¢ BBIYMCICHUS»,
«Anredpanueckre BRIPAKEHUS», « YPAaBHEHHS 1 HEPABEHCTBAY, «DYHKIIUNY.

O011ee ynciIo 4acoB, PEKOMEH0BAHHBIX JIJIsl U3YYEHHsI yueOHOro Kypca «Anredpay, - 306 yacos:
B 7 xiacce - 102 yaca (3 yaca B Hezenmo), B 8 kiacce - 102 gaca

(3 gaca B Hezeno), B 9 knacce - 102 yaca (3 yaca B HE/IETIO).

Coneprkanue oOydeHus B 7 Kiacce.

Yucna v BBIYUCICHHUS.

Jpobu OOBIKHOBEHHBIE U JECATHUYHBIE, MEPEXoi OT OAHOW (HOPMBI 3amUCH JIpoOeil K APYrou.
[TonsiTHE pPaLMOHAJIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YHNOPAAOYMBAHME PALIMOHAIBHBIX YHCEI.
Apudmerndeckue AeMCTBYs C pallMOHAIbHBIMU YMCIIaMU. Pelienue 3a1au U3 peanbHON NPaKTUKU
Ha YacTH, Ha POOH.

CreneHnb ¢ HaTypaJdbHBIM ITOKa3aTesieM: olpesesieHue, npeoOpa3oBaHUe BHIPAKEHUIT Ha OCHOBE
oTpeJiesIeHus], 3aiCh OONMbIINUX YKcen. [IpoleHTsl, 3amuch NPOLIEHTOB B BUJE ApoOU U JIpodu B
BU/JIE MPOILIEHTOB. TpU OCHOBHBIE 337]a4 HA MTPOLIEHTHI, PEeLIEHUE 3aa4 U3 peaIbHON MPAKTHKU.
[TpuMeHeHne TPU3HAKOB JEIMMOCTH, Pa3ioKEeHHE Ha MHOXKUTEIN HATypaJIbHbIX YHCEIL.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMast U oOpaTHas MpONOpLUUOHATIBHOCTH.
Anrebpanyeckue BbIpaXKEeHHUS.

IlepemeHHbIE, YKMCIOBOE 3HAYEHUE BBIPAKEHUS C TMEpeMEHHOM. JlomyCcTUMbIE 3HAYEHUS
nepeMeHHbIX. [IpecTaBnene 3aBUCUMOCTH MEX/1y BeTMUYMHAMHU B BUI€ GOpMyIIbl. Boruncnenus
no ¢opmynam. IIpeobpazoBanue OyKBEHHBIX BBIPAKEHHM, TOXKJIECTBEHHO PaBHbBIE BBIPAKEHUS,
npaBuiia MpeoOpa3oBaHUs CyMM U MPOU3BEACHUH, MPaBUia PACKPBITHS CKOOOK M MPHUBEICHUS
MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHNU C HATYpaJIbHBIM IOKA3aTeIEM.

Opnounensl ¥ MHorowieHbl. CreneHb MHorowieHa. CllOKeHUE, BbIUWTAHUE, YMHO)XKEHUE
MHOTowIeHOB. DOpMysbl COKPAIIEHHOTO YMHOMKEHUS: KBaJApaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJApaToB. Pa3inokeHne MHOTOWICHOB HA MHOKHUTEH.

YpaBHEHMS U HEPABEHCTBA.

VYpaBHeHHe, KOpPEHb YypaBHEHHs, NpaBHJa MpPeoOpa3oBaHUsl YpaBHEHMs, PaBHOCUIBHOCTH
YpaBHEHUM.

JIuHeitHoe ypaBHEHUE C OAHON MEPEMEHHOW, YMCIO KOPHEW JIMHEHHOTO YpaBHEHUSI, PEIICHHUE
JUHENHBIX ypaBHeHUI. CocTaBlIeHNE ypaBHEHUH 10 YCIOBUIO 331a4M. PelieHne TeKCToBbIX 3a/1a4



C IOMOUIBIO YPABHEHUM.

JluneiliHoe ypaBHEHHWE C JBYMs IepeMeHHbIMH M ero rpaduk. Cucrema ABYX JIMHEHHBIX
YpaBHEHUU C JByMsl TIEpeMEHHBIMH. PelieHue CuUCTeM ypaBHEHHH CIOCOOOM IOJICTaHOBKHU.
[Ipumeps! perieHns: TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHUM.

DyHKIHUH.

Koopaunara touku Ha npsimMoil. YuclioBble POMEXYTKU. PaccTrosiHue Mexay ABYMs TOUYKaMHU
KOOPAUHATHOU IIPSIMOA.

[IpsimoyronbHast cucrtema koopauHar, ocu Ox u Oy. AOcuucca M OpIuMHaTa TOYKH Ha
KOOpAMHATHOHN TuiockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (QopMmynamu. UreHue TpaduroB
peanbHbIX 3aBUcUMOcTel. [Tonstue pynknuu. ['paduk dyakuun. CoiicTBa

bynkuui. Jluneitnas dynkums, e€ rpaduk. ['padux dyaknum YV~\*\. I'paduyeckoe pemnieHue
JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPABHCHUM.

Coneprxanue oOy4yeHus B 8 Kiacce.

Yucna v BBIYKCICHHUS.

KBaznparuslif kopeHb U3 uncia. [lonstue 06 uppannoHaabHOM yucie. JlecaTuunble puOnInKeHns
UppanroHaIbHBIX yncen. CBoWcTBa apupMETHIECKUX KBAIPATHBIX KOPHEH M WX MPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BIUUCIECHUAM. JleHCTBUTEIbHBIE YUCTIA.

Crenens ¢ 1eabIM Noka3areneM 1 €€ cBoiicTBa. CTangapTHas 3allUCh YKCa.

Anrebpanyeckue BbIpaXeHHUs.

KBanparHusblil TpéxuiieH, pa3iokKeHHe KBaIpaTHOTO TPEXWIEHA Ha MHOXKUTEIH.

Anrebpanueckast 1po6s. OCHOBHOE CBOWCTBO anredpanydeckoi qpodu. CioxeHue, BHIYUTAHUE,
YMHOXCHHE, JIelIeHue anreOpamueckux npobei. PanumoHanbHble BBIpOXEHHS H  UX
npeoOpa3oBaHHUe.

VYpaBHEHMS U HEPABEHCTBA.

KBanparHoe ypaBHeHue, popMmyna kopHe#l kBajpaTtHoro ypaBHeHus. Teopema Buera. Pemenue
YpaBHEHUH, CBOASIIMXCS K JUHEHMHBIM M KBaapaTrHbIM. [Ipocrelimme npoOHO-panmoHaIbHBIE
YPaBHEHHS.

I'paduueckas uHTEpHpeTanus ypaBHEHUH C JByMs NEPEMEHHBIMH W CHUCTEM JIMHEHHBIX
YPaBHEHHUH € IByMsl IEpEMEHHBIMU. [[puMepsl pelieHns CUCTEM HETMHENHBIX YpPaBHEHUH C IBYMS
NEPEMEHHBIMH.

PerieHne TeKCTOBBIX 3a/1au aJIreOpandeckiuM CocoOoM.

YucnoBsle HEpaBeHCTBA U MX CBOWcTBAa. HepaBeHCTBO ¢ OgHONM nepeMeHHOW. PaBHOCHIBHOCTH
HEPaBEHCTB. JIMHENHbIE HEPABEHCTBA C OJHOM MEepeMEeHHON. CHCTEMBI TMHEUHBIX HEPABEHCTB C
OJTHOM IIEPEMEHHOM.

DyHKIUH.

[Tonsitne hyakuun. O6GMacTh onpeneneHrs U MHOXKeCTBO 3HauYeHUH QyHKIMH. CriocoObI 3aaHus
byHKIHA.

I'padpux pynkuuu. Urenue cpoiictB dynkiuu no e€ rpaduxy. Ilpumepst rpapukos GyHKIUH,
OTPaXKAIOIINX PEaJIbHBIE IPOLECCHI.

@OYHKIINH, OMUCHIBAIOLINE NPSAMYIO U 00paTHYIO MPOMOPLHOHAIBHbIE 3aBUCUMOCTH,

ux rpapuxu. @ynxiuu y =x, y = x°, y ™A, y=\x|. ['paduueckoe pelieHne ypaBHeHHil U cUCTEM
YpaBHEHUM.

Conepxanue oOyueHus B 9 kiacce.

Uucna u BBIYUCITIEHUS.

ParnmonanbHble Yncia, HppaloHaIbHbIE YUCIA, KOHEUHbIE M OECKOHEUHBIE I€CATUYHBIE IPOOH.
MHOXeCTBO NEeWCTBUTENbHBIX YMCEN, AEMCTBUTEIbHBIE YMCIIA KaK OECKOHEUYHbIE NECATUUYHbBIE
npobu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEKIY MHOXKECTBOM JEHCTBUTENBHBIX YHCEN U
KOOPJIMHATHOU MPSMOI.

CpaBHeHUE IeHCTBUTEIBHBIX YHCEN, apu(METHUECKUE ICHCTBHS C IEHCTBUTEIbHBIMU YHCIAMH.
Pa3zMepbl 00BEKTOB OKPYXKAIOLIET0 MUPA, TUTEIBHOCTD IIPOLECCOB B OKPYXKAIOIEM MUPE.
[TpubnmxEéHHOE 3HAUECHHE BEIMYMHBI, TOYHOCTH NMpuoOmkenus. Okpyrnenue yrncen. [Ipukunka u
OLICHKA PE3yNbTaTOB BHIYMCICHUMN.



YpaBHEHMS U HEPABEHCTBA.

JIuneitHoe ypaBHeHue. Penienue ypaBHeHUH, CBOASIIMXCS K TUHEUHBIM.

KBagparHoe ypaBHeHue. PemieHue ypaBHEHMM, CBOIALIMXCA K KBaJApaTHbIM. bukBagparHoe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHHN TpeThbed W YETBEPTOM CTENEHEW pa3sIoKEHUEM Ha
MHOKUTEJIN.

Pemenne npoOHO-pallMOHANBHBIX YpaBHEHMH. PelieHne TEKCTOBBIX 3ajay anreOpandyeckum
METOZOM.

VYpaBHEHHE ¢ IByMs IMEpEMEHHBIMU U ero rpaduk. Pemienue cuctem AByX JUHEHHBIX ypaBHEHUN
C IByMs IIepeMeHHbIMU. Pelienue cuctem AByX ypaBHEHHI, OJHO U3 KOTOPBIX JIMHEIHOE, a Ipyroe
- BTOpoii crenenu. ['papudeckast UHTEpHpeTalUsl CUCTEMbI YPaBHEHHH ¢ JBYMSI IEPEMEHHBIMH.
Pemennie TekCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOKCTBA.

PemreHne nuHENHBIX HEPABEHCTB C OJHOW IIEPEMEHHOM. Penienue cucTemM JIMHENHBIX HEPaBEHCTB
¢ onHoi mepemeHHoil. KBanparHbie HepaBeHcTBa. [ paduueckas uHTepnperanus HEPaBEHCTB U
CUCTEM HEPaBEHCTB C JByMs [IEPEMEHHbBIMHU.

DyHKIUH.

KBanmparnanas ¢pyaknus, e€ rpaduk u cBoiicta. [lapaGona, KOOpAMHATEI BEPIIMHEI TapadoIIbl,
0Ch CUMMETPHUH MapadoIbl.

AA . Y=VY=UJx+by= y=xy=nax y= x|

r

R ux cBoiicTsa.

#1icioBBIE MOCIIEAOBATEIBHOCTU U IPOTPECCHUH.

flonaTie wumcnoBOil mOCHENOBATENBHOCTH. 3ajaHMe IIOCIENOBATEILHOCTH PEKyPPEHTHOM
thopmyroit u GopmMyIol n-eo dneHa.

Kpudmernueckas u reomerpuyeckas nporpeccuu. Gopmynsl #-ro 4wieHa apupMETHYECcKol u
HeoMeTpruyecko IpOrpeccuil, CyMMBI IIEPBBIX 7 YJIEHOB.

N300pakeHne uiIeHOB apu(METHUECKOW M TIeOMETPUYECKOM Mporpeccuii TOYKaMu Ha
#oopunaTHO mIocKkocTH. JIMHEHHBII M SKCIOHEHINAIBHEIH PocT. CII0XKHbBIE POLICHTHL.
YIlpenmeTHble pe3yabTaThl OCBOSHHS TPOrpaMMbl Y4eOHOTO Kypca «Anreopay.

HpenmeTHble pe3ylbTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo Kypca K KOHIy o0y4ueHus B 7 Kiacce.
Hucna v BBIYUCICHHUS.

BoinonHATh, coderas YCTHbIE M IUCbMEHHBIE NpPHUEMBI, apuU(pMETHUYECKUE JEHUCTBUSA C
PanmoHanbHBIMM YHCIAMU.

HaxonuTh 3HA4YE€HHS YUCIIOBBIX BBIPAXXEHHM, MPUMEHITh pa3HOOOpa3HbIE CIOCOOBI U MPHUEMBI
BBIYUCIICHUS] 3HAUEHWH JPOOHBIX BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U JECATHYHBIC
Tpo6H.

[TepexoauTh OT OAHOM (OPMBI 3aMMCH YUCEN K IpYyroi (mpeoOpa3oBhIBaTh JECATUYHYIO TpoOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECITHUYHYIO, B YAaCTHOCTH B OECKOHEUHYIO JECSITHUHYIO
IpOOB).

CpaBHUBaTh U YIOPSAA0UYUBATH PALIMOHAIBHBIE YUCIIA.

OxpyrsaTh uncna.

BbINOMHAT NPUKHIAKY M OLIGHKY pe3ylbTara BBIYMCIEHUMN, OLIEHKY 3HAY€HUN YHCIIOBBIX
BBIpaXCHUU. BBINOIHATE 1EHCTBUS CO CTENEHSAMU C HaTypaJIbHBIMH MOKA3aTEIsIMHU.

[TpuMeHsTh MPU3HAKU JETMMOCTH, pa3ioKeHne Ha MHO)KUTEIN HaTypaJIbHbIX YHCEIL.

Pemarp mnpakTUKO-OpUEHTHMPOBAaHHBIE 3aJadd, CBS3aHHbIE C OTHOIIEHUEM BEJIUYMH,
MPONOPLUUOHAILHOCTHIO BETUYHH, NMPOLIEHTAMU, UHTEPIPETUPOBATh PE3YJIbTAThl PEIIeHUs 33134
C y4€TOM OrpaHMYEHHH, CBI3aHHBIX CO CBOMCTBAMH pacCMaTpUBaeMbIX 0ObEKTOB.
Anrebpanyeckue BbIpaXKeHUSI.

Hcnonb3oBarh anreOpanyeckyio TEPMUHOJOTMIO W CHMBOJIMKY, IPUMEHSATh €€ B Ipolecce
OCBOEHUS y4eOHOTO Marepuara.

Haxonuth 3HaueHust OyKBEHHBIX BBIPQXKEHUH MPH 3aJaHHBIX 3HAUCHHUSIX TIEPEMEHHBIX.
BemonHaTe mpeoOpazoBaHUS 1ENOr0 BBIPAXKEHHUS B MHOTOWIEH MpPHUBEIECHHUEM MOJOOHBIX



CJIaraeMbIX, PaCKphITHEM CKOOOK.

BBINONHAT YMHOXEHHE OJHOWIEHAa HA MHOTOWIEH M MHOIOYJICHAa Ha MHOTOWIEH, PUMEHATh
(dbopMyIBl KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0KEHUEe MHOTOWIEHOB HAa MHOXHTEIM C ITOMOILBIO BBIHECEHUS 3a CKOOKH
O0IIero MHOXHTEJSl, TPYNIHUPOBKH ClIaraeMbIX, HPUMEHEHHUS (QOPMYIT COKpAIIEHHOTO
YMHO)KEHUS.

[TpumensTh TpeoOpa3oBaHMsi MHOTOWICHOB JJISl PELICHHUS Pa3IMYHBIX 337a4 M3 MaTreMaTuKH,
CMEKHBIX IIPEIMETOB, U3 PEAJbHON IIPAKTUKH.

Hcnonb30Barh CBOWMCTBA CTENEHEW C HATypalbHBIMU IIOKa3aTeNsIMU JUIS MPeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHEHMS U HEPABEHCTBA.

Pemare iMHElHBIE ypaBHEHUS C OIHOM IEPEMEHHOM, IPUMEHSIS IIpaBUila IEPEX0AA OT UCXOAHOTO
YPaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, ABISETCS 1M YUCIIO KOPHEM YpaBHEHUS.
[TpumensTh rpaduyeckre MeTo/Ibl IPU PELICHUH JIMHEHHBIX YPABHEHUH U UX CUCTEM.
[TonOupars mpuMepsl Map 4YUCEN, SIBIAIOIIMXCS PELICHUEM JIMHEHHOTO YPAaBHEHMSI C JBYMsI
IIEPEMEHHBIMH.

CtpouTh B KOOPIMHATHON IJIOCKOCTU TpadUK JIMHEHHOTO ypaBHEHHUS C IBYMsI IIEpEMEHHBIMH,
H0JIb3YSICh IpauKOM, IPUBOANUTE PUMEPHI PELICHUS YPaBHEHUS.

Pemrars cucTeMbl IBYX TUHEWHBIX YpaBHEHUH € AByMS IEPEMEHHBIMH, B TOM YHCIIE TPaduIecKH.
CocraBiaTh M penarb JUHEHHOE ypaBHEHUE WM CUCTEMY JIMHEHHBIX YPABHEHUH IO YCIOBHIO
3a/1a4M, MHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJYYEHHBIN pE3yJIbTaT.
DyHKIUH.

N300paxkars Ha KOOPIWHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBaJIbl, 3alIMChIBATh YHCIOBbIE IPOMEKYTKH Ha aJreOpandyeckoM si3bIKe.
OtmeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKM MO 3aJlaHHBIM KOOpAMHATaM, CTPOUTH Ipaduku
AuHeNHHBIX QyHKIMHA. CTpouTh rpaguk QyHKINM;; = [X.

OnucelBaTh ¢ NMOMOIIBIO (PYHKIIUN HM3BECTHBIE 3aBUCHMOCTH MEXAY BEJIMYUHAMH: CKOPOCTH,
BpEMsl, pacCTOSIHUE, LIeHa, KOJINYECTBO, CTOMMOCTh, TPOU3BOJUTEIBLHOCTh, BpeMs, 00bEM padoTHI.
HaxonuTe 3HaueHne GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuil crnocod mNpencTaBleHUs M aHaiau3a HHQOpPMAalMM, HW3BIEKaTh U
MHTEPIPETUPOBATh HH(OPMAIINIO U3 IpaUKOB pealbHbIX MPOLIECCOB U 3aBUCUMOCTEH.
[TpeameTHbIe pe3yabTaThl 0CBOSHUS IPOTpaMMbl yUeOHOIo Kypca K KOHITy oOydeHus B 8 Kiacce.
Yucna v BBIYKCICHHUS.

Hcnonp30BaTh HauaabHbIE MPEACTABIECHUS O MHOKECTBE IEHCTBUTENIBHBIX YHCEN ISl CPAaBHEHUS,
OKpYIJICHHS M BBIYMCIIEHUH, M300pakaTh JEHCTBUTEIbHBIE YUCJIAa TOYKAMU Ha KOOPJIMHATHOMN
IPSIMOA.

[TpumeHsTh TOHATHE apU(METUUYECKOTO KBaJPaTHOTO KOPHS, HAaXOIWUTh KBaJpaTHBIE KOPHH,
UCTIONB3Ys. TMpPH HEOOXOAMMOCTH KaJIbKYISATOP, BBINOJIHATH IPEOOpa30BaHUsl BbIPAXKEHUH,
COJIEpKAIUX KBaJpaTHbIE KOPHU, HUCIIOIb3Ys CBOWCTBA KOPHEM.

Hcnonb30BaTh 3amucH OOJBIIMX M MAJIbIX YUCEN C MOMOIIbIO JIECATHUHBIX JIpoOed U cTeneHen
gucina 10.

Anrebpanyeckue BbIpaXKEeHHUS.

[TpyMeHsITh OHATHE CTENEHU C LIEIbIM IT0Ka3aTesIeM, BBIOIHATH NMPEo0pa30BaHus BhIPpaXKEHUH,
COJIEpKAIINX CTENEHHU C LIEJIBIM IT0KA3aTEIEM.

BbIOTHATE TOXIECTBEHHBIE MPEOO0pa30BaHUs pallOHATIbHBIX BBIPAXKEHUH HAa OCHOBE IMpPaBHII
JeCcTBUI HaJl MHOTOWICHAMHU U alNTreOpandecKuMu IPOOsIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumeHsTh TpeoOpa3oBaHMUs BBIPAKEHUN U PEIICHHs PAa3MUYHBIX 3a7ad M3 MaTeMaThKH,
CMEKHBIX IIPEIMETOB, U3 PEabHON IIPAKTUKH.

YpaBHEHUS U HEPABEHCTBA.

Pemare nuHeElHbIE, KBagpaTHBIC YPABHEHHS W PAallMOHAJIBHBIC YPaBHEHMS, CBOASIIMECS K HUM,
CUCTEMBI IBYX YPaBHEHUH C ABYMsI IEPEMEHHBIMHU.



IIpoBOOUTE MHpOCTEHINNE HUCCIECIOBAaHUS YPAaBHEHHW M CHUCTEM YPaBHEHUW, B TOM 4YHCIE C
IPUMEHEHHEM IrpaduyecKux npeacTaBiIeHuil (ycTaHaBIMBaTh, UMEET JIM YPAaBHEHHUE WU CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

[Tepexoauth OT ciiOBeCHOH (HOPMYIUPOBKHU 3a/auu K e€ aireOpandeckoll Mojaeiau ¢ IMOMOLIbIO
COCTaBJICHUSl YPAaBHEHUsI WM CUCTEMbl YPAaBHEHMH, WHTEPHPETUPOBAaTb B COOTBETCTBUU C
KOHTEKCTOM 3aJ1a4¥ IIOJYy4YCHHBIN Pe3yIbTar.

[IpyuMeHsTh CBOWCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUS, OLICHKHM, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IEpPEeMEHHOW M MX CHCTEMBbl, JaBaTh I'paUMuecKyr0 HILIOCTPALUIO
MHO’KECTBA PELIEHUI HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

DyYHKIUH.

[Tonumare W WCHONB30BaTh (PYHKIIMOHAIBHBIE MOHATUS W S3bIK (TEPMUHBI, CUMBOJIMYECKUE
0003Ha4YeHNUs), ONPENEIIATh 3HaYeHUe (PYHKLMHU 110 3HAYEHUIO apryMeHTa, OIpeeNsaTh CBOMCTBA
byukun 1o e€ rpaduky.

Crpoutsb rpaduKu 3JeMEHTapHBIX (YHKIMHA BUA:

y

ITpeameTHble pe3yabTaThl OCBOSHUS IPOrpaMMbl yueOHOro Kypca K KoHIly oOydeHus B 9 kiacce.
Hycna v BbIYKCIICHHUS.

CpaBHUBaTH U YNOPSL0YHUBATH PALIMOHAJIBHBIE U UPPALIMOHAIILHBIC YHCIIA.

BoinonuaTe apudmMernyeckue JEHCTBUS C pallMOHAJIbHBIMU YHCIaMM, COYETas YCTHBIE U
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALIMOHAIBHBIMU YHACIAMH.

HaxonuTh 3Ha4YeHMsI CTENEHEH C LEeNbIMU I[OKAa3aTeNsIMU U KOPHEH, BBIUMCIATH 3HAUYEHUs
YHCIJIOBBIX BBIPAXKEHUH.

©OKpYIVIATh JIEHCTBUTENIBHBIE YHUCIA, BBINOJHATh NPUKUAKY pe3yJbTara BBIYMCICHUH, OLIEHKY
WICIIOBBIX BBIpAKEHUM.

¥paBHenus u HepaBeHCTBA.

Pewmars nuHElHBIE M KBaJgpaTHBIE YpaBHEHMS, YPAaBHEHUS, CBOIALIMECS K HUM, IPOCTEHIINE
XpoOHO-panvoHaIbHbIE YPaBHEHHUS.

Pemare cucrempl 1ByX JIMHEHHBIX YPAaBHEHMH C JAByMs IEPEMEHHBIMH M CHCTEMBI [JBYX
YpaBHEHUI1, B KOTOPHIX OJJHO YPaBHEHUE HE SIBJIAETCS JTMHEUHBIM.

Pemare TekcTOBBIE 33a4M AITreOpandecKUM CIOCOOOM C IMTOMOILBIO COCTABJICHUS YPABHEHUS UITH
CUCTEMBI JIByX YPaBHEHUH C JABYMsI IEPEMEHHBIMHU.

JIpoBonuTe mpocTeine HcciaeIoBaHWS YpPaBHEHMM M CHUCTEM YpPaBHEHHH, B TOM YHCIE C
lipuMeHeHrneM rpaduiecKux MpeicTaBlIeHu (YCTaHaBINBATh, UMEET JIN ypaBHEHUE UJTU CHCTEMA
YpaBHEHUH pelleHus], €CIM UMEET, TO CKOJIBKO, U ITPOYee).

Pemarp nuHeliHble HEpaBEHCTBA, KBaIpaTHBIE HEPABEHCTBA, N300paXKaTh PellIEHNE HEPABEHCTB Ha
YUCJIOBOM MPSIMOM, 3aIIMChIBaTh PEHIEHUE C IOMOIIBI0 CHMBOJIOB.

RemngrBams TROL CTRA SHHBIR EOSD BEHATRY AHT BEMFIAdRPRRCHCTB, BKITIOYAIOIINE

KBaJI[paTHOE HEPABEHCTBO, M300pa)kaThb peIllleHHEe CHUCTEMbl HEPABEHCTB Ha YMCJIOBON MpSMOM,
3alMChIBaTh PEIIEHUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PELICHUH Pa3IMUHBIX 3a]1ay.

DyHKIHUH.

Pacno3naBarh (yHKIMM H3Y4YEHHBIX BHUAOB. [loka3piBaTh CXeMaTHUECKH pACIOJIOKEHUE Ha
KOOPAMHATHOMH MI0CKOCTU TpaduKoB PyHKIMI BUAA:
y=8x,y=Sx+Db,y=y=ax’+bx+c,y=x>y="y-"9

B 3aBHCHMOCTH OT 3Hau€HUH K03()()UIIMEHTOB, OMUCHIBATh CBONCTBA (PYHKLIUH.

CrpouTth U n300pakarb CXeMaTHYECKU rpauKy KBaJpaTUUHBIX (DyHKIIMHA, OMHMCHIBATH CBOWCTBA
KBaIPAaTUIHBIX QYHKITUN TTO X TpauKaM.

Pacno3naBarh KBajpaTH4yHylO0 (QYHKIHIO MO (opMmyse, HNPUBOJUTH NPUMEPHl KBAAPATUYHBIX
GYHKIIUN U3 pealibHOM XU3HU, (PU3UKH, TCOMETPHUH.

YucnoBble OCIEA0BAaTENBHOCTH U IPOTPECCHH.

Pacnio3naBarhb apuMeTniyecKyro ¥ TeOMETPUUECKYIO IPOrPECCUU MPH Pa3HbIX CIOCO0axX 3a/1aHusl.



BBINONHATE BBIUMCIEHUS C HCHOJB30BaHUEM (OPMYI N-TO UiIeHA apU(PMETHUYECKOH H
F€OMETPUYECKOM MPOrPECCHi, CYMMBI IIEPBBIX I YIEHOB.

N300pakaTh 4eHBI MOCIEA0BATEIBHOCTH TOYKAMH HA KOOPIMHATHON TIOCKOCTH.

Pemarp 3agauu, CBS3aHHBIE C YMCIIOBBIMU IIOCJEIOBAaTEIbHOCTSIMHU, B TOM YHCIIE 3aJa4d W3
peanbHOU )KU3HHU (C MCTIOIBb30BaHUEM KaIbKYISTOPA, IIU(PPOBBIX TEXHOJIOTHI).

OenepanbHas paboyas mporpamma ydebHoro kypca «leomerpus» B 7-9 kiaccax (manee
COOTBETCTBEHHO - IpOrpaMMa y4eOHOro Kypca «l eomeTpus», yaeOHbIi Kypc).

[losicHuTenbHAs 3amucka.

I'eoMeTpust Kak OJMH U3 OCHOBHBIX Pa3ZeiIOB IIKOJBHOM MaTeMaTUKU, UMEIOIIHUN CBOEH LENbIO
o0ecreunTh U3y4yeHue CBOMCTB U pa3MepoB (PUryp, UX OTHOLICHUM U B3aUMHOE PACIIOIOKEHUE,
ONMPAETCS Ha JIOTMYECKYIO, 10KA3aTeIbHYIO JIMHMIO. LIeHHOCTh H3y4YeHHs T€OMETPUH Ha YPOBHE
OCHOBHOTO OO0IIero oOpa3oBaHUs 3aKIIIOYAE€TCS B TOM, YTO OOYYAIOLIUICS YYUTCS MPOBOJUTH
JI0Ka3aTeJIbHbIE PACCYKJEHUS, CTPOUTH JIOTMUYECKHE YMO3AaKJIIOUEHUS, J10Ka3blBaTb HMCTHUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKACHUS «OT IPOTUBHOTO»,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOPATHBIC YTBEPKICHUS.

Llenpro U3yyeHuUs FEOMETPUU SIBIIAECTCS MCIOJIb30BaHUE €€ KaK MHCTPYMEHTA MPHU PELICHUU KaK
MaTeMaTH4eCKuX, TaK M MPAKTUYECKUX 3a]a4, BCTPEYAIOIIMXCS B pPEAJbHON JKU3HU.
OOyuaromuiicss JOKEH HAyYUTHCS OMPEAEISATh TeOMETPUUECKYI0 (PUTYpY, OMUCHIBATh CIIOBAMH
yepTEX WM PUCYHOK, HalTH IUIOIIAJ(b 3€MEJIHOTO Y4acTKa, pacCUYUTaTh HEOOXOIUMYIO JIUHY
ONTOBOJIOKOHHOTO Kalens uiu TpeOyemble pa3Mepbl rapaxa s aBtomoOwis. Ilpu pemrenun
3a/1a4 [PaKTUYECKOIO0 Xapakrepa OOydarolMiicsl Y4YUTCS CTPOUTh MaTeMAaTUYECKUE MOENU
peabHBIX KU3HEHHBIX CUTYAllUl, TPOBOAUTH BBIUUCICHHUS U OLIEHUBATH MTOJIYYEHHBIA PE3YbTar.
Baxxno nonu€pkuBarh CBA3M I'€OMETPUU C IPYTMMU y4eOHBIMU NpEAMETaMH, MOTHBHPOBATH
MCIIOJIb30BaTh OMPEENICHUs TEOMETPUUYECKUX (PUTYp U MOHATUHN, IeMOHCTPUPOBATH IPUMEHEHHUE
MOJyYEHHBIX YMEHU B (PU3MKE U TEXHUKE. DTH CBA3U HanOoJiee IpKo BUAHBI B TEMaxX «BeKTopbD»,
«TpuroHomerpuueckue COOTHOIEHUs», «MeTtoa koopauHar» U «Teopema [Iugaropar.
Vuebnsiii kypc «leoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eNibl CONEPKAHUS:
«[eomerpuueckue ¢urypsl M UX CBOHCTBa», «VI3MepeHHE TeOMETPUYECKHX BEITUUUHY,
«/lekapToBbl ~ KOOpAMHATBl Ha  IUIOCKOCTH», «BekTopbl», «/IBHXKEHHS  IJIOCKOCTH»,
«[IpeobpazoBanus mogoOUs».

O6111ee yKciio 4acoB, peKOMEHI0BaHHBIX [T U3y4eHHsl yueOHoro Kypca «l eomeTpusi», - 204 vaca:
B 7 kjacce - 68 yacoB (2 yaca B HeJlent0), B 8 kiacce - 68 yacoB (2 yaca B HeJeln), B 9 kiacce -
68 JacoB (2 yaca B HEZIENIO).

Conepxanue o0ydeHus B 7 Kiacce.

HauanbHple mnoHATHA TeomeTpuu. Touka, mpsiMasi, OTpPe30K, Jyd. Yroa. Buasl ymios.
BeprukanbHble W cMexHble ymibl. buccekrpuca ymia. JlomMaHas, MHOIOYroJbHHK.
[TapanienbHOCTh U MEPHEHIUKYASIPHOCTD MPSIMBIX.

Cummerpuunble Gurypsl. OCHOBHBIE CBOMCTBAa OCEBOM cUMMeETpHH. [IpuMepsl cUMMETpUHM B
OKPY’KaloIlleM MUDE.

OcHOBHBIE NOCTPOEHUS C MOMOIIBI0 LUPKYIsd U JuHelku. TpeyronsHuk. Bwicora, mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEPEHHBIN U PaBHOCTOPOHHUI TpeyroibHUKU. HepaBeHCTBO TpeyrojibHUKA.

CaoiicTBa 1 IPU3HAKKU paBHOOEAPEHHOTO TPEyrojabHUKa. [Ipr3HaKky paBeHCTBA TPEYrOIbHUKOB.
CBolicTBa M NpU3HAKKU NapaJjIeNbHbIX NpsMbIX. CymMMa YITIOB TpeyrojbHUKa. BHemHue ymibl
TPEYToJIbHUKA.

[TpsimoyronbHblil  TpeyroinbHUK. CBOWCTBO  MeAMAaHbl  INPSAMOYTOJBHOTO  TPEYTOJIBbHUKA,
NpoBeAEHHOW K THMNOTeHy3e. [Ipu3HakuM paBeHCTBa MPSMOYTOJIBHBIX — TPEYroJIbHHUKOB.
ITpstMOyronbHBIN TPEYTrOJbHUK € YoM B 30°.

HepaBeHcTBa B reoMeTprN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMAHOU, TEOpeEMa
0 OonbIeM yriie v 0oJbIIei cTopoHe TpeyroabHuKa. [leprneHanKyssp 1 HaKJIOHHAS.
['eomeTpuyeckoe Mecto Touek. buccekrpuca yria v cepeAuHHbIN NEPHEHANKYIAP K OTPE3KY KaK
reOMETPUUYECKHUE MECTA TOYEK.



OKpyXHOCTb U KpYI, XOpAa U AHaMETp, UX CBOICTBAa. B3auMHOE pacnosiokeHHue OKPYKHOCTU U
npsimMoil. KacarenbHas u cexyias K okpy»kHOCTH. OKpYKHOCTb, BIMCaHHas B yroy. Bnucannas u
ONMCAHHAs OKPYKHOCTHU TPEYTOJIbHUKA.

Coneprxkanue oOydeHHs B 8 Kiacce.

Yerpipéxyronbuuku. [lapamienorpaMM, ero mnpusHaku U cBoMcrBa. YacTHble cilydau
napajuieiorpaMMmoB (TMPSIMOYTOJIBHUK, PoMO, KBaJapar), UX NpHU3HAKW U cBoiicTBa. Tpameuus,
paBHOOOKas Tparenus, €€ CBOHCTBA U MpU3HaKU. [IpsMoyronpHas Tpamnenus.

Meron ynBoenusi Menuanbl. lLlenTpansHas cummerpus. Teopema @Paneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEyrojbHUKA U Tpaneuuu. L{eHTp Macc TpeyroibHUKa.

[Tomobue TpeyronpbHUKOB, Ko3(dumment mnomodus. Ilpu3Haku TOAOOMS TPEYroIHHUKOB.
[Tpumenenue noaoOus pU PEelICHUH MPAKTUYECKUX 3a/1a4.

CpoiictBa 1uiomaneil reomerpuueckux ¢uryp. Dopmynsl Ui IUIOMAAM TPEYrojbHHKA,
napasesnorpaMma, pom6a u Tpaneuuu. OTHoOIIEHHE TUIOIAAeH NOA0OHBIX GUryp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHun

IPAKTUYECKUX 3aj1ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOr0 yIia IpsMOYIOJbHOIO TpeyronbHuka. (OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO. Tpuronomerpruueckue GpyHkuu yros B 30°, 45° u 60°.
BnucanHubie ¥ LIEHTpaJIbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOW U XOpAOH. YIIIbl MEXIY XOpAamMu U
CeKyllMMHU. BrucaHHble M ONMCAaHHbIE YETBHIPEXYrONbHUKH. B3auMHOE pacrosiokeHHe IBYX
okpyxHoctell. Kacanue okpyxxHoctelt. O01mue kacaresbHble K ABYM OKPYKHOCTSIM.
Conepxanue oOy4ueHus B 9 kiacce.

Cunyc, xocunyc, tanreHc ymios oT 0 no 180°. OcCHOBHOE TPUTOHOMETPUYECKOE TOMKIECTBO.
DopMyIIbl IPUBEICHHUS.

Pemenne tpeyronbHMKoB. TeopeMa KOCMHYCOB M T€OpEMa CHHYCOB. PeleHue mpakTHYecKHX
3a/1a4d ¢ UCMOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpasoBanue noaoous. [Togobre cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o Mpou3BeIEHUN OTPE3KOB XOP, TEOPEMBI O TPOU3BEIEHUU OTPE3KOB CEKYIINX, TEOpEMa
0 KBaJipaTe KacareJIbHOM.

Bexrop, anuHa (MoAylib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTUBOIMOJIOKHO HAlpaBJICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOPaMHU.
Pa3znoxxenue BekTropa 1o ABYM HEKOJUIMHEAapHBIM BekTopam. Koopaunarel BekTopa. CkansipHOe
IIPOU3BEJIEHUE BEKTOPOB, IPUMEHEHUE JJIs1 HAXOKACHUS [UIMH U YIJIOB.

JlexapToBbl KOOpAMHATHl Ha IJIOCKOCTH. YPaBHEHMs NPSIMOM U OKPYXHOCTH B KOOpAMHATAX,
NepeceueHre OKPYKHOCTENH U IPSIMbIX. METO KOOPIMHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYrOJdbHHUKHU. JlMMHA OKpyKHOCTH. ['pagycHas u paauaHHass Mepa yria,
BBIUMCJIEHHUE JUIMH OyT OKpyXHocTel. [Tnomane kpyra, ceKkropa, CEerMeHTa.

JIBUKEHUsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (Uryp (dJIeMeHTapHbIe MpeICTaBICHMUS).
ITapatensHblil epeHoc. I110BopoT.

[IpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo Kypca «I” eoMeTpusi».

[TpeameTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMbl yUeOHOT0 Kypca

K KOHILy 00y4eHusl B 7 Kjacce.

Pacnio3naBath M3yueHHBIE T€OMETpUYECKHE (PUTYPBI, ONPEAETATh UX B3aUMHOE PACIOJIOKEHHE,
n300paxarh reoMeTpuueckue (Urypbl, BBIIOJIHATH YEPTEXKHU IO YCIOBHUIO 3amauu. M3mepsTs
JUHENHbIE W YIJIOBBIE BEIMYMHBI. Pemare 3ajauu Ha BBIYMCIEHHE JUIMH OTPE3KOB M BEIUYMH
YIJIOB.

[TpoBoaAUTH TpyOyIO OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYMH IMPEIMETOB B PEAJbHON KHU3HH,
pa3MepoB MPUPOIHBIX 00BbEKTOB. Paznuuarh pasMepsl TUX 00BEKTOB IO MOPSIIKY BEJIUYUHBI.
Crpouth 4epTekH K TEOMETPUUECKHUM 3a/1auaM.

ITonp30BaTbCsi MPU3HAKAMHU PABEHCTBA TPEYTOJbHUKOB, HCIIONb30BaThb NPU3HAKM M CBOMCTBA
pPaBHOOEIPEHHBIX TPEYTOJIBHUKOB MIPU PELICHUHU 33/1a4.



[TpoBOAUTH JIOTUYECKHE PACCYKICHHS C UCIIOIb30BAHUEM I'€OMETPHUECKUX TEOPEM.
[Tonp30BaThbCsl MPU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIHAHBbI,
IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a/1au.
Onpenenste NapajuiebHOCTh MPSIMBIX C MTOMOIIBIO YIJIOB, KOTOPbIE 00pa3yeT ¢ HUMU CEKYIasl.
OnpenensaTh NapajjieIbHOCTh NMPSMBIX C IOMOIIBIO PABEHCTBA PACCTOSIHMM OT TOYEK OAHOM
MPSMOM 10 TOYEK APYTror MPSIMO.

Pemare 3aaun Ha KieT4aroit Oymare.

[TpoBOIUTH BBIYUCIICHUS U HAXOAUTD YUCIOBbIE U OYKBEHHBIE 3HAYCHUS YIIIOB B TEOMETPUYECKUX
3a/1auax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTI'OYTOJILHUKOB, CBOMCTB YIVIOB,
00pa30BaHHBIX MPU MEPECEUCHUH ABYX MMapaJlIeIbHBIX NMPSAMBIX ceKyieil. Pemars npaktuueckue
3a/1aud Ha HaXOXJIEHUE YIJIOB.

Bnaners moHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh ONpEeNesiATh OUCCEKTPUCY YIa U
CEPEIMHHBIN NEPIEHIUKYISP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIUpOBaTh OIpENETICHUs] OKPY)KHOCTH M Kpyra, XOpIbl W JUaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. YMETh IPUMEHSTH 3T CBOKMCTBA IIPU PEIICHUU 3a/a4.

Bnaners moHATHEM ONMMCAHHOW OKOJIO TPEYrOJIbHHKA OKPYKHOCTH, YMETh HAXOAUTh €€ LEHTP.
[Tonp3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OTHOM
TOYKE, U O TOM, YTO CepeANHHbIC MEPIEHAUKYISAPBI K CTOPOHAM TPEYrOIbHUKA MEPECEKAIOTCS B
OJIHOU TOUKE.

Bnagerp  moHATHEeM — KacarelbHOW K  OKPYXKHOCTH,  TOJB30BaTbCAd  TEOPEMOH O
NEePIEHIUKYISIPHOCTH KacaTeIbHOU U pajauyca, IPOBEAEHHOIO K TOUKE KAaCAHMUS.

[Tonp30BaThCsi MPOCTEHIIMMH TEOMETPUUECKUMHU HEPABEHCTBAMU, MOHUMATh MX MPAKTUYECKUI
CMBICIL.

[TpoBOIUTH OCHOBHBIE TEOMETPUUECKHE MOCTPOSHUS C IIOMOIIBIO HUPKYIIS U TUHEUKH.
[TpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOro Kypca K KOHIy o0yueHus B 8 Kiacce.
Pacrnio3HaBaTh OCHOBHBIE BU/IbI YETHIPEXYTOJILHUKOB, UX 3JIEMEHTHI, [T0JIb30BaThCsI X CBOMCTBaMU
NIPY PEUICHUH TEOMETPUIECKHX 3a/1a4.

[TpuMeHATh CBOMCTBAa TOYKM IEpeceuyeHHUs] MeIuaH TPeyroyibHUKa (LEHTpa Macc) B PELIeHUU
3a/1au.

Brnaners nmoHaTueM cpeaHel JMHUM TPEYrojibHUKA W Tpareluud, IpUMEHITh UX CBOMCTBa MpHU
pemieHun reoMmerpuueckux 3anad. llomp3oBarecsa  Teopemoint Panmeca M TEOpeMOH O
NPONOPLHUOHAIBHBIX OTPE3KaX, IPUMEHSITh UX JUIS PEIICHUs MPAKTHYECKUX 3a/1a4.

[TpuMeHSTH IPU3HAKK MTOJOOHS TPEYTOIHHUKOB B PEIICHHH T€OMETPHUYECKUX 3a]1a4.
[Tons3oBarbest Teopemoil IIudaropa ans pemeHuss reoMeTpUYECKUX M MPAKTUYECKHX 3a7ad.
CrpouTh MaTeMaTH4ECKyl0 MOJENIb B IMPAKTUYECKUX 3a7adax, CaMOCTOSTENbHO MPOBOIUTH
4epTEX U HAaXOAUTh COOTBETCTBYIOIINE JTTHHBI.

Brnaznets noHATUSAMEU CHHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO yIvIa IPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
[Tonp30BaTbCst STUMU HOHATHAMM ISl PELISHUS PAKTHYECKUX 3a/1ay.

Bbraucnate (pa3nmuvHbBIME CrIOco0aMH) TUIOIIAAb TPEYroJIbHUKA W TUIOMAJd MHOTOYTOJBHBIX
¢uryp (monb3ysch, rae HeoOXOAMMO, KaJIbKYISATOpoM). IIpuMeHSTh MOJdydeHHBIE YMEHHS B
MPAKTHYECKUX 3a]1a4ax.

Brnaners MOHATHSAMM BIMCAHHOTO U HEHTPAIBHOTO yIvia, UCHOIb30BaTh TEOPEMbI O BIMCAHHBIX
yIilax, yriax Mexay XopAamH (CeKyIIUMH) U yIile MeXKIy KacaTeJIbHOW M XOpJ0i mpU pelieHnn
reOMETPUUYECKUX 3a/1ad.

BraneTs moHsITHEM OMUCAHHOTO YETHIPEXYTOIEHUKA, TPAMEHSTH CBOHCTBa

OINKCAHHOTO YETHIPEXYTOIbHUKA IIPU PEIICHUH 3a/1ay.

[TpuMeHSTh TOTYYEeHHBIC 3HAHHUS HA TPAKTHUKE - CTPOUTH MareMaTH4YeCKHe MOJACTH IS 3a/1ad
peanbHON JKM3HU U TPOBOIUTH COOTBETCTBYIOLIME BBIUMCICHHUS C NMPUMEHEHHEM MOoA0OUs U
TPUTOHOMETPHH (ITONB3YAChH, TJIe HEOOXOMUMO, KaTbKYIATOPOM).

[TpeameTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMbl YUeOHOT0 Kypca K KOoHIly o0y4eHus B 9 kiacce.
3HaTh TPUTOHOMETpHUYECKHE (YHKIIMH OCTPBIX YIJIOB, HaXOAUTh C MX TOMOILIBIO Pa3IUYHBIC
BIIEMEHTHl MPSIMOYTOJIBHOTO TPEYrojbHHUKA («pEIICHHE MPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).



Haxonuts (¢ moMOIIbI0 KadbKyISITOPA) JIUHBI U YIJIBI UISI HETAOMUYHBIX 3HAYCHUI.
[Tonmp30BaTbest GopMysIaMU MPUBEICHUS W OCHOBHBIM TPHUTOHOMETPHYECCKUM TOXKJIECCTBOM JUIS
HAXOXKJICHHSI COOTHOIIICHUH MEXKy TPUTOHOMETPUUYECKUMHU BETHUNHAMMU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JUIS HAXOXKJICHHUS Pa3IMYHBIX 3JEMEHTOB
TPEYTOJIbHUKA («PEIICHHE TPEYTOJIbHUKOBY»), MPUMCHITh MX MPH PEIICHHH T€OMETPHYSCKHX
3a/1ad.

Brnagets moHsATHSAMEU peoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX JIEMEHTOB MOJOOHBIX PUTY.
[Tonp30BaThCs CBOMCTBAMH MOAOOMS ITPOU3BOIBHBIX (DUTYD, YMETh BBIYHCIIATH JUTHIIB 1 HAXOIUTh
yroibl 'y monoOHbX (uryp. [IpuMeHSTh CBONCTBA MOmOOMST B NMPAKTHUECKHUX 3a7adax. YMETh
HPUBOAMTD MIPUMEPHI ITOTOOHBIX (DUTYP B OKPYIKAIOIIEM MHPE.

[Tonmp30BaThCsi TEOPEMaMU O MPOU3BEACHUN OTPE3KOB XOPJI, O IPOU3BEICHUH OTPE3KOB CEKYIIHX,
0 KBaJIpaTe KacaTeJIbHOM.

[Tonp30BaThCsi BEKTOPAMH, TTIOHUMATh UX TEOMETPUUECKUNA U PU3NICCKUN CMBICT, IPUMEHSTh UX
B PCIICHUU T'€OMETPUYECCKUX M (H3MUecKuX 3ajgad. [IpUMEHSATh CKaJIpHOE IPOU3BEIACHUE
BEKTOPOB JIJIsI HAXOXKJACHUS JTHH U yIJIOB.

[Tonp30BaThCsl METOZOM KOOPMHAT HA INIOCKOCTH, IIPUMEHSTh €0 B PEIICHHH T€OMETPUICCKUX U
MPAKTHYECKHUX 3a]1a4.

Branerp MOHATHSAMH TIPABWIBHOTO MHOTOYTOJbHHMKA, JUIMHBI OKPY)KHOCTH, JJIMHBI JIyTH
OKPY)KHOCTH W PaJHaHHON MEphI yIlia, YMETh BBIYHCIATH IUIOMIATh KPyra W €ro 4YacTeu.
[TpuMeHSTh MOTYyYCHHBIC YMEHUS B IPAKTHUYCCKUX 3ajIavax.

Haxomute ocum (WM HEHTPH) CHMMETpUM (UTYp, TPUMEHSTH JABHKCHHS IUIOCKOCTH B
HOPOCTEHILINX CITydasiX.

[TpuMeHSTh TOTYYEHHBIC 3HAHHUSA HA MPAKTUKE - CTPOUTH MareMaTH4YeCKHe MOJACTH IJIS 3a/ad
peanbHON JKM3HU U MPOBOJIUTH COOTBETCTBYIOUIME BBIYMCICHHMS C MPUMEHEHHEM Monolus u
TPUTOHOMETPUUYECKUX PYHKUIUN (TIOTB3YACH, T/1€ HE0O0X0AUMO, KaJIbKYISITOPOM).

denepanbHas pabodas mporpamma yueOHoro kypca «BeposTHOCTb M cTaTUCTHKa» B 7-9 Kiaccax
(Tayee COOTBETCTBEHHO - MpOrpaMMa y4eOHOTro Kypca «BeposTHOCTh M CTaTHCTHKAY, YIeOHBIN
Kypc).

IlosicHuTeNnbHAS 3amucKa.

B coBpemeHHOM 1M(POBOM MHpE BEPOSATHOCTh M CTAaTHCTUKAa HPUOOpETaroT BCE OOJBIIYIO
3HaYMMOCTb, KaK C TOUKU 3PEHHS MPAKTUYECKUX MPHJIOKEHUH, TaK U UX POJIH B 00pa3oBaHUM,
HEOOXO0IMMOM KaXKAoMYy uesioBeky. Bospactaer umcno mpodeccuid, npu OBIaJeHUN KOTOPBIMU
TpeOyeTrcs xopomasi 0a3oBasi IOATOTOBKAa B 00JacTH BEPOATHOCTH W CTAaTHCTUKH, TaKas
NOATOTOBKA Ba)kKHA JJIs NPOAOIDKEHHMs OOpa3oBaHMsl M A YCHEIIHOW mHpodeccHOHaTIbHON
Kapbepebl.

Kax1p1ii uenoBek MOCTOSTHHO MPUHUMAET PELICHHUS Ha OCHOBE MMEIOLINXCS Y HETrO JaHHBIX. A s
00OCHOBaHHOTO TPHWHSTHS PEIICHUS B YCIOBHAX HENOCTaTka WM W30BITKA WHGOpPMAIUU
HEOOXOIMMO B TOM YHCJIE XOpOIIO C(HOPMUPOBAHHOE BEPOSTHOCTHOE U CTaTUCTHYECKOE
MBITIICHHE.

NmenHo MO3TOMY OCTPO BCTaJIa HEOOXOAUMOCTh C(POPMUPOBATH

y oOyuarommxcs (yHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIOUAIONIyl0O B ce0sg B KadyecTBe
HEOTHEMJIEMOM  COCTaBISIONIEH yMEHHE BOCHPUHUMATh M KPUTHUYECKH aHAIM3HPOBATh
UH(POPMAITNIO, TIPEACTABICHHYI0 B PAa3JIMYHBIX (OpMax, MOHHUMATh BEPOSTHOCTHBIA XapakTep
MHOTHX peaJbHBIX IPOILECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH HPOCTEUIINE BEPOSTHOCTHBIE
pacy€Thl.

3HAaKOMCTBO B Y4eOHOM Kypce C OCHOBHBIMM NMpPHUHLMIAMK cOOpa, aHaiM3a U MpeACTaBICHUS
JAHHBIX W3 Pa3IUYHBIX cep KU3HM OOIIEeCTBA M TOCYIApCTBa MPHUOOIIACT OOyJaronIuxcs K
o011ecTBEHHBIM HHTepecaM. 3ydenrne ocHOB KOMOWHATOPUKU pa3BUBAEeT HABBIKM OpraHU3aLUU
nepedbopa M noAcy€Ta Yuciia BApUAHTOB, B TOM YHUCIIE B MPUKIAAHBIX 3a/adaX. 3HAKOMCTBO C
OCHOBaMHM Teopuu rpadoB co3daéT MareMaTHyecKuil ¢GyHAaMeHT g  (QOpPMUPOBAHHS
KOMIETEHIMI B 00s1acTh MH(OpMATUKU U HUGPOBBIX TeXHONOTUM. [Ipn n3ydeHnn cTaTuCTUKU U



BEPOSITHOCTH 00OTaIaloTCs MPEACTaBICHUST OOYJaloUIMXCsl O COBPEMEHHOM KapTHHE MHpa U
METOAAaX €ro WcCCleAoBaHusA, (OpPMHUpPYETCSd NOHMMAaHUE pOJIM CTATUCTHKU KaK HMCTOYHHUKA
COLMAJIBHO 3HAYMMOM MH(POPMAIIUH U 3aKJIA/IBIBAIOTCS OCHOBBI BEPOSITHOCTHOTO MBIIILICHUSI.

B cooTBeTcTBUU € TaHHBIMU LIETSIMU B CTPYKTYpE MPOrpaMMbl yueOHOTo Kypca «BeposTHOCTh 1
CTaTUCTHKa» OCHOBHOTO OOIIEro oO0pa3oBaHUS BBIAEICHBI CIEAYIOIUE COJCPIKATEIBHO-
MeTtoanueckue TuHuM: «lIpencraBieHre qJaHHBIX U ONUCATENbHAS CTATUCTUKAY, «BepoaTHOCTHY,
«DneMeHThl KOMOMHATOPUKIY, «BBenenue B Teopuro rpados.

Conepxxanue nuuun «lIpeacraBneHue JaHHBIX M OMHCATENIbHAS CTATUCTHKA» CIYKUT OCHOBOM
s (OpMHUpPOBaHUS HABBIKOB pabOThl ¢ uHpOpMaLWEl: OT YTEHHS M HHTEPIpETalHH
uH(poOpMalMK, NpPEJCTaBIEHHOM B Tabmuuax, Ha JauarpamMmmax © Trpadukax, a0 cOopa,
IIPEJICTABJICHUS U aHAJIN3a JaHHBIX C UCIOJIb30BAaHUEM CTATUCTUUECKUX XapAKTEPUCTUK CPEIHUX
u pacceuBaHus. PaboTas ¢ naHHBIMH, OOydaroIIuMecs ydaTcsi CUMTBHIBATh U HMHTEPIPETUPOBATH
JlaHHbIE, BBIIBUTaTh, ApI'YMEHTUPOBATh U KPUTUKOBATh IPOCTEUIIINE TUIIOTE3bl, PA3MBIILIATH HaJl
¢dakTopaMu, BBI3BIBAIOIIMMHU HM3MEHYHMBOCTh, U OLIEHHWBATh MX BIMSHHUE HAa paccMaTpuBaeMble
BEJIMUMHBI U ITPOLIECCHI.

MHTYyuTUBHOE NpeACTaBICHUE O CIy4ailHOW M3MEHYMBOCTH, MCCIIEIOBAaHIE 3aKOHOMEPHOCTEH U
TEHJICHUMI CTAHOBUTCS MOTUBUPYIOLLEH OCHOBOM JJISI U3YYEHHUS TEOPUHU BEPOSITHOCTEN. bobioe
3HaYeHHE UMEIOT TNPAKTUYECKHWe 3aJaHusi, B UYACTHOCTU ONBITHI C KIACCUYECKUMU
BEPOSTHOCTHBIMU MOZEIISIMU.

[TonsiTrie BepOSTHOCTU BBOJUTCS KaK Mepa MpaBAononoodus ciydaitHoro coobitus. [Ipu nzyuenuun
y4eOHOro Kypca OOydJaroniuecs 3HAKOMATCS C MPOCTEHINIMMH METOAAMH  BBIYMCICHUS
BEPOSITHOCTEW B CIy4YailHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH HUCXOJIaMHU,
BEPOSITHOCTHBIMU 3aKOHAaMU, IO3BOJISIIOIIMMU CTaBUTh U pelIaTh Oosiee CIIOKHbIE 3ajnauu. B
yueOHBI Kypc BXOJSAT HayalbHbIE MPEICTABICHUS O CIy4YalHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax y4eOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYAIOLIMXCS C MHOXKECTBaMHU U
OCHOBHBIMH OIlEpalMsIMU HaJl MHOXKECTBaMH, PacCMaTpUBAIOTCS NPUMEPhbl MPUMEHEHMsS IS
peleHns 3agad, a TaKKe HCIOJIIb30BaHUs B JAPYIMX MaTreMaTHYeCKUX Kypcax M y4eOHbIX
npeaMeTax.

B 7-9 knmaccax m3yuaercs y4eOHBIH Kypc «BeposSTHOCTh M CTaTUCTHKa», B KOTOPBIA BXOAST
paznensl: «lIpeacraBneHne JaHHBIX U ONUcaTeIbHasl CTaTUCTUKA», «BeposTHOCTbY, « IIEeMEHThI
KOMOMHATOpUKN», «BBeneHue B TeopHio rpadon.

OO0miee 4yMciIO 4YacoB, PEKOMEHIOBAHHBIX I M3y4deHHs ydueOHoro kypca «BeposTHOCTh U
cTaructukay, - 102 gaca: B 7 knacce - 34 yaca (1 gac B Hezmenio), B 8 kinacce - 34 yaca (1 yac B
Hezeno), B 9 kiacce - 34 yaca (1 gac B Hezeio).

Conepxanue oOydeHus B 7 Kiacce.

[IpencraBnenre NaHHBIX B BUJIE TaONHIl, Juarpamm, rpagukoB. 3arnoilHeHUe TaOlul, YTeHUuEe U
MOCTPOEHHUE AUarpamm (CTOIOMKOBBIX (CTOJI0YATHIX) U KPYroBbIX). UTeHne rpadMKoB peabHbIX
npoueccos. M3Bneuenre nHbopMaliy U3 AuarpaMm U Tabiaull, UCIIOJIb30BaHUE U UHTEPIpETaus
JTAaHHBIX.

OmnucarenpHasi CTaTUCTUKA: cpelnHee apudmervyeckoe, MeAMaHa, pa3Max, HaubOonbliee U
HalMEHbIIIee 3HaYeHHUs Habopa YMCIIOBBIX NaHHBIX. [IpuMeps! ciny4yaiHoi H3MEHUYNBOCTH.
CrnyuyaliHplii 9KcIiepUMEHT (ONBIT) U ciydaiiHoe coObiTHe. BepositHocTh M uyactora. Poinb
MaJIOBEpOSATHBIX U MPAKTUUYECKH JIOCTOBEPHBIX COOBITUH B MpHUpoae U B odmiecTBe. MoHeTa U
urpajbHasi KOCTb B TEOPHH BEPOSATHOCTEM.

I'pad, BepmmHa, pedpo. Crenenp BepummHbL. Ywncno pédep M cymMMapHas CTENEHb BEpIIMH.
[IpencraBnenne o cBs3noctu rpada. llenu u mukiel. [yt B rpadax. O6xox rpada (ditnepos
nyth). [Ipeacrasnenue o6 opueHTHpOBaHHOM Tpade. Pemenue 3amay ¢ moMomsio rpagos.
Copeprxanue oOydeHHs B 8 Kiracce.

[IpencraBienne naHHBIX B BUE TAOJIHII, AUATPaAMM, TPaPHKOB.

MHO0XecTBO, 3IEMEHT MHOXKECTBA, MOAMHOXKeCTBO. Oniepaiiuu HaJl MHOXKECTBAMH: OObEIMHEHHE,
nepeceueHue, paomnosHeHue. CBolicTBa omepalyii HajJ MHOXKECTBAMHU: IEPEMECTUTENIBHOE,



coderarelbHOE,  paclpeleNuTeNbHOe,  BKIIOYEHHsA.  Vcmonb3oBaHWMe — Trpaduyueckoro
IPEACTaBICHUS MHOXKECTB JUUIsl OIIMCAHUS PealbHbIX IPOLIECCOB U SIBIECHUM,

IPU PELICHUH 3a/1a4.

W3mepenue paccenBanus AaHHbIX. Jlucriepcust 1 CTaHJAPTHOE OTKIOHEHUE YMCIIOBBIX HAOOpOB.
Juarpamma paccenBaHusl.

OneMeHTapHbIe COOBITHA ciydaiiHoro ombiTa. CiydaiiHpie coObITHA. BeposTHOCTH COOBITHIA.
OnbIThl C paBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSMU. CiiydaiiHblii BbIOOp. CBSI3b MEXTY
MaJIOBEpOSTHBIMHU M MTPAKTUYECKH JOCTOBEPHBIMHU COOBITUSMU B TIPUPOJIE, OOIIIECTBE M HAyKE.
HepeBo. CBOICTBa AEpEBHEB: €AMHCTBEHHOCTb IIYTH, CYIIIECTBOBAHUE BHCAYEH BEpPLIMHBI, CBSI3b
MEX/y YUCIIOM BepIIMH U uucioMm péoep. IlpaBmino ymHoxeHus. Pemienue 3amay ¢ moMoInsro
rpados.

[TpotuBononoxueie coObiTHs. [uarpamma Ditnepa. OObeqUHEHHE W TMEPECEUCHUE COOBITHIA.
HecoBmecTHble coObITHs. DOpMyIa CI0XKEHUS BEPOSTHOCTEH. YCioBHas BeposTHOCTh. [IpaBuio
ymHOxeHus. HezaBucumble coObiTus. IIpencraBnenue skcnepumeHTa B BUJe jAepeBa. Perienue
3aj]a4 Ha HaXOX/I€HUE BEPOSATHOCTEN C OMOILIBIO JAepeBa CIy4alHOIo SKCIEPUMEHTA, AUarpaMm
Ditnepa.

Coneprxanue oOyuyeHus B 9 kiacce.

[IpencraBienne naHHBIX B BUJE TaOIUI, TUarpaMM, rpadukoB, HHTepIpeTays JaHHBIX. YTeHne
¥ TIOCTPOCHHE TaOIHII, TUarpaMm, TpauKoB 1O peaTbHBIM JaHHBIM.

[TepectanoBku u ¢pakropuan. Coyeranus u yuciao couetanuid. TpeyronbHuk [lackans. Pemenue
3a/1a4 ¢ MCIOJIb30BAHUEM KOMOMHATOPUKH.

I'eomerpuueckas BeposTHOCTb. CityyaiiHbIil BBIOOp TOUKM U3 (QUIyphl HA IUIOCKOCTH, U3 OTpE3Ka
U U3 IYTU OKPYKHOCTH.

Hcnbitanue. Yenex u Heynaya. Cepust ucnbITaHuil g0 mepBoro ycnexa. Cepusi MCHBITaHUHN
bepnynnu. BepositHocTu coObITHI B cepun ucnibiTanuii bepHymu.

CnyvaiiHas BelIMYMHA M pacHpeiesieHHe BeposSTHOCTEH. MareMmarnuyeckoe OXUJaHue |
mucnepcus. [IpuMepsl MaTeMaTHYecKOro OXHMJAHUS KaK TEOPETHUYECKOTO CPEIHEro 3HaueHUus
BEJINYMHBI. MaremaTtnueckoe OXHJIaHUe U JTUCTIEPCHs CIydaifHON BETMYMHBI «YHUCIIO YCIIEXOB B
Cepuu UCIbITaHUN bepHymm».

[Tonstue o 3akoHe OosbHIMX yMcend. M3MmepeHue BeposTHOCTEH ¢ momolsio yactor. Pombs u
3HAUYEHHUE 3aKOHA OOJBIITUX YMCEI B IPUPOE U OOIIECTRE.

[TpeameTHbIe pe3yabTaThl OCBOCHUS IPOTpaMMbl yUeOHOTo Kypca

«BeposTHOCTB M CTaTUCTUKAY.

[TpenmeTHBIE pe3yNIbTaThl OCBOEHUSI IPOrpaMMBbl yueOHOro Kypca K KOHIy o0yueHus B 7 Kiacce.
Yurars HHGOPMAIUIO, IPECTABICHHYIO B Ta0MUIaX, Ha AUarpaMMax, MpeJCTaBlIATh JaHHbIE B
Buje TaONMIl, CTPOUTH JHarpaMMmbl (CTOJIOMKOBBIE (CTONOYAThIE) W KPYTOBBIE) MO MaccUBam
3HAYEHUN.

OnwuceIBaTh U MHTEPIPETUPOBATH peasibHbIE UNCIIOBBIE JaHHBIE, TPEACTABICHHBIEC B TA0IUIaX, HA
quarpammax, rpapukax.

Hcnonb3oBarh Ui ONMCAaHUS  JIaHHBIX  CTAaTUCTUYECKHE  XapaKTepUCTUKH:  CpeaHee
apudmernyeckoe, MeiMaHa, HauboJIbllIee U HaMMEHbIIIee 3HAYeHUsI, pa3Max.

HmeTpb mpencTaBieHle O CIy4aifHOW M3MEHUYMBOCTH Ha NMpHUMepax LeH, PU3NUYEeCKUX BEINYMH,
AHTPOMOMETPUYECKHUX JaHHBIX, UMETh MPEJCTABIEHNE O CTATUCTUYECKON YCTOMUNBOCTH.
[TpeameTHbIE pe3yabTaThl OCBOCHUS IPOTpaMMbl yUeOHOTo Kypca K KOHIly oOy4eHus B 8 kiacce.
W3Bnekath u mpeoOpazoBbiBaTh MHGOpPMAIMIO, MPEACTABICHHYIO B BUIE TaONUL, Tuarpamw,
rpauKoOB, MPEACTABIATH JaHHBIC B BUJIE TaOJIUI, TUarpaMM, rpadukosB.

OnuceiBaTh JaHHBIE C MOMOIIBIO CTAaTUCTUYECKUX IOKa3aTeseil: CpeqHUX 3HAuUeHUH U Mep
pacceuBaHusl (pa3max, AUCIIEPCHSI U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUH M 4YaCTOTHI COOBITHII, B TOM YHCIE IO pe3ylbTaram
U3MEPEHUI U HAOIIONEeHU .

Haxoaute BEpOSATHOCTH CIy4aWHBIX COOBITMH B OIBITAaX, 3Has BEPOATHOCTU 3IIEMEHTAPHBIX
COOBITHI1, B TOM YHUCIIE B OIIBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITHUSMU.



Hcnonb3oBarh rpaduueckue MOIETH: IEPEBO CIYyYalHOTO SKCIEPUMEHTa, Auarpammbl Ditepa,
YHCJIOBAs MPAMas.

OnepupoBarh MOHATUSAMHU: MHOXKECTBO, IIOJMHOXECTBO, BBIIOJHATH ONEPALUU  HAJ
MHOXKE€CTBAMH: OOBEAMHEHHE, NepeceueHue, JONOJHEHHUE, NEePeUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonp3oBarh rpadguueckoe NMpercTaBieHHe MHOXKECTB U CBSI3€H MEXIy HUMM AJIS ONMCAHUS
IIPOLIECCOB U SIBJICHUI, B TOM YMCJIE IIPU PEILECHUH 3a/1a4 U3 APYTUX

y4€OHBIX IIPEAMETOB U KYPCOB.

[TpeameTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMBbI YUeOHOT0 Kypca K KOoHIly oOy4eHus B 9 kiacce.
N3Bnekars U npeoOpazoBbiBaTh MH(OpMAlLMIO, MPEACTABICHHYIO B Pa3JIMYHBIX MCTOYHHMKAX B
BUE TaONHUIL, TUarpaMM, rpauKoB, MPEACTABIATh TaHHBIE B BUAE TAOIHUL, TUarpaMm, rpauKoB.
Pemars 3amaunm OpraHu3oBaHHBIM Ie€peOOPOM BapUaHTOB, a TAaKXe C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MPaBUII M METO/IOB.

Hcnonp30Barh onucareabHble XapaKTEPUCTUKH JUIsI MACCUBOB YMCJIOBBIX JAHHBIX, B TOM YHCIIE
CPEIHHE 3HAUYCHUsI U MEPBl pACCEUBAHMSL.

Haxoaute 4acToThl 3Ha4€HUH M 4YaCTOThl COOBITUS, B TOM YMCJE IOJIB3YACh pe3ylbTaTaMu
IPOBEAEHHBIX U3MEPEHUI U HAOIIONCHUH.

HaxoauTe BEpOSTHOCTH CIy4alHbIX COOBITHH B M3YUEHHBIX OIBITAaX, B TOM YHCIE B OMNbITaX C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU COOBITHUSIMH, B CEPHSIX MCHBITAHHUNA JIO MEPBOTO YCIexa, B
CepUsX UCIbITaHUN bepHym.

NmeTs npeAcTaBieHUE O CIy4ailHOM BEJIMYMHE U O PACIIPEAECIEHUH BEPOATHOCTEM.

Hmetp mnpencraBieHHE O 3aKoHE OOJBIIMX YHUCEN KaK O IMPOSBICHUHM 3aKOHOMEPHOCTH B
CIIy4aifHOM U3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBLIMX YHCEN B IPUPOE U OOLIECTBE.

B ¢denepanbHbIX W perHOHANBHBIX TNPOIEAYypax OLEHKH KadecTBa 0Opa3oBaHUS
UCIIONIB3YETCSl  MepeyeHb (KOAM(PHUKATOP) paclpeleIeHHbIX IO KJaccaM IPOBEPSIEMBIX
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHO MPOrpaMMbl OCHOBHOTO
00111ero 00pa3oBaHUs U AIEMEHTOB COJEP>KaHMsI TI0O MaTEMaTHKeE.

Tab6mumna 11
[TpoBepsiemble TpeOOBaHUS K pe3ybTaTaM OCBOCHHS OCHOBHOMN
o0pa3oBaTeNnpHOM MpOorpaMMsI (5 Ki1ace)
Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHUSI OCHOBHOM
IIPOBEPSIEMOr0 o0pa3oBaTeNbHON POTrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHMs
pe3yibTaTta

1 Uucna u BBIYUCIECHUS
11 [lonumath W TNpPaBUIBHO  YHOTPEONATH TEPMHUHBI, CBSA3aHHBIE C

' HATYpaJIbHBIMH YHCJIaMU, OOBIKHOBEHHBIMU U JIECATUIHBIMU IPOOSIMU
12 CpaBHMBaTh M yHOPSAAOYMBATH HATypaJibHbIE YHWCIA, CpPAaBHUBATh B

MPOCTEHIINX CclTydasix OOBIKHOBEHHBIE IPOOH, IECATHUHBIE IPOOH

CooTHOCUTH TOYKY Ha KOOPJUHATHOM (YUCIIOBOM) mpsiMoil ¢
13 COOTBETCTBYIOLIUM €1 YHCIIOM U U300pakaTh HATYpaJIbHbBIE YHCIa TOUKAMU
Ha KOOPJIMHATHOM (YMCIIOBOI) MPSMOU

14 Brimonsate apupmernyeckue ACWCTBUS C HATypalIbHBIMM YHCIAMHU, C
' OOBIKHOBEHHBIMH JIPOOSIMH B TIPOCTEHIITNX CITydasx




1.5

BhImonHATE NpoBepKy, NPUKUAKY pe3yIbTaTa BHIYMCICHUN

1.6 OKpyTJIIATh HaTYpaJIbHBIC YUCITIA
2 Pemienue TekcToBbIX 3a1a4
21 Pemate TekcroBble 3amaun apuPMETHUYECKHUM CHOCOOOM M C TOMOIIBIO
' OpPraHM30BaHHOI'O KOHEYHOTo Nepedopa BceX BO3MOXKHBIX BAPHAHTOB
29 Pemate 3ajaum, copepikaiiyue 3aBUCUMOCTH, CBSI3BIBAIOLIME BEIMYUHBL:
' CKOpOCTh, BpeMsl, PaCCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTh
23 Hcnonp3oBarh KpaTKue 3alucH, CXEMBbI, TAaONWIbI, OOO3HAYECHUS IIPH
) PEIICHUY 3a]1a4
[Tonp30BaTbcss OCHOBHBIMU —€IMHHMLIAMH H3MEPEHHUsS: IIEHbI, MaccChl,
2.4 paccTosiHUsA, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJHH EAMHUIBl BEINYHHBI
yepes pyrue
W3BnekaTb, aHAJIM3UPOBATh, OLEHUBATH HH(POPMALINIO, IPEJCTABICHHYIO B
2.5 TabJuIle, Ha CTOJIOUATON AMarpaMMe, HHTePIPETHPOBATD MIPEICTABICHHBIE
JTaHHbIE, UCII0JIb30BaTh JIAaHHbIE [P PELLICHUU 3aJ1a4
3 Harmnsiinas reomerpust
31 [Tonmp30BaThCcs TEOMETPHUSCKUMHE TMOHATUSMHU: TOUYKA, TpsiMasi, OTPE3OK,
' Jy4, YTrojl, MHOTOYTOJIbHUK, OKPYXHOCTb, KpYT'
39 [TpuBOANTE MpUMEPBl OOBEKTOB OKPYXKAIOIIEro MHUpa, UMEIUX (opmy
' U3YyYEHHBIX TEOMETPUIECKUX HUTYp
Hcnonp30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YTIIAMH: BEPIINHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAaMH:  Yroji, BepIIMHA, CTOpPOHA, JAMaroHalb; ¢
OKPYKHOCTBIO: PAJIYC, THAMETp, IICHTP
34 N306paxkaTe M3ydeHHbIE reoMeTpHUYecKHe (UIypbl Ha HEIMHOBAHHOW M
' KJIeTyaToi Oymare ¢ OMOIIbIO IIUPKYJIS U TMHEHKH
HaxoauTe JIMHBI OTPE3KOB HETIOCPEACTBEHHBIM H3MEPEHUEM C ITOMOIIIBIO
3.5 JWHEWKH, CTPOHUTH OTPE3KH 3aJaHHOW JJIUHBI; CTPOHUTH OKPY)KHOCTBH
3aJJaHHOTO pajnyca
36 Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJVIOB NMPSIMOYTOJIbHUKA, KBaapaTa Jis
' UX TTOCTPOCHMS, BEIYUCIICHHS TUIOMIAIN U TIEepUMETpa
BbIUuciaTe mepuMeTp W IUIOMAAb KBalpara, MPsSMOYrojbHHKA, (QUTYD,
3.7 COCTaBJIEHHBIX U3 MPSIMOYTOJIbHUKOB, B TOM YHuclie GUTYp, H300paKeHHBIX
Ha KJIeT4aTou Oymare
38 [Tonp30BaThCcs OCHOBHBIMU METPUYECKHMHU €AMHUIIAMH U3MEPEHUS IITHHBI,
' IUIOINAAN; BBIPAXKaTh OJJHU €AMHUIBI BEJIMYMHBI Uepe3 Apyrue
Pacno3HaBath mnapasenenunen, KyO, HCIOJIb30BaThb TEPMHUHOJIOIHUIO:
3.9 BepUIMHA, pedpo, TIpaHb, U3MEPEHUs;  HAXOIUTh  HM3MEPEHHS

napajuiejenumneaa, kyoa




3.10

MMOJIb30BAaThHCA CAMHULIAMHA U3MCPCHUA o0bema

Bbruncnsate 00beM kyOa, mapajuiefienuiena mno 3aJaHHbIM HU3MEpEeHHsIM,

3.11

MPAKTUYCCKUX CUTYyallUusAX

Pemate HecIoXHEIC 3aaa4u Ha U3MCPCHUC TICOMCTPHUYCCKUX BCINYHH B

ITpoBepsieMble JIEMEHTHI coiep kanus (5 Kiacc)

bubmmoreka ITOK: https://m.edsoo.ru/6M1J1XQT5

Tabmuua 11.1

Kon [IpoBepsiemMblil 31eMEHT coaep KaHus bubnuorexa [JOK
1 HarypasbHble 4rcia U HyIb https://m.edsoo0.ru/6
M1J1XQT5
Harypanbnoe uucno. Pan nHarypanpabix uucen. Yucmo 0.
P Al Hatyp https://m.edso0.ru/6
11 H3o0paxeHne HATypadbHBIX 4YHCEN TOYKAMHU  Ha M1J1XOT5
KOOPJMHATHOM (YUCIIOBOM) IpsIMOM
19 [Mo3urmonHas cuctema cumciacHus. Pumckas nymepanus. | https://m.edsoo.ru/6
' JlecaTuyHas cucTremMa CYMCICHHS M1J1XQT5
13 CpaBHeHHE HATYpaJIbHbIX YHCENl, CPAaBHEHHE HATypasbHbIX | hitps://m.edsoo.ru/6
' ymcell ¢ HyneM. OKpyrjieHue HaTypalbHbIX YHCEI M1J1XQTS
CrnoxxeHue, BBIUATAHUE, YMHOXKCHHE H  JICJICHHE
HaTypalbHbIX uynceld. CBOWCTBO HyNS MTPH CIOXEHHH,
14 CBOMCTBa HyJIs ¥ CIMHHUIBI [pU  yMHOXKeHHWH.| https://m.edsoo.ru/6
' [lepemecTuTeNnbHOE M COUETATENILHOE CBOMCTBA (3aKOHBI) M1J1XQT5
CIIOKCHHSI U YMHOXEHUS, PaCIpeeTUTSIIbHOE CBONCTBO
(3aKOH) YMHOXEHHS
Hcnons3oBanue OykB aiisi 00O3HAUY€HHUsS HEH3BECTHOTO
1.5 KOMIIOHEHTa | };I;nnﬂcn CBOMCTB  apudmeTnyeckux https://m.eds00.ru/6
' MTOHC! P M1J1XQT5
neicTBuit
SIUTETN U KPAaTHBIC YHCIIa, PA3JIOKCHUE Ha MHOKHUTEIIH.
A P P https://m.edso0.ru/6
1.6 [Ipocteie u cocTaBHbIe yncna. [Ipu3Haku qenuMocTH Ha 2,
M1J1XQT5
5, 10, 3, 9. Jlenenue ¢ oCTaTKOM
17 CreneHb ¢ HATypaJbHBIM ITOKa3aTesieM. 3amuch uucia B| https://m.edsoo.ru/6
' BUJIE CYMMBI Pa3psiAHbIX CIaraeMblx M1J1XQT5
YucnoBoe BeIpakeHHE. BrIuuciieHrne 3Ha4eHUi YHCITOBBIX
BBIPAXKEHHI, TIOPSIOK BBITTOJTHEHUS EHCTBUM.
p AL ! https://m.edso0.ru/6
1.8 Hcnonb3oBanue Mpy BBIYUCICHUAX MIEPEMECTUTEIHHOTO U M1J1XOT5
COUYETATEeNIbHOTO  CBOMCTB  (3aKOHOB)  CIIOKE€HUS U
YMHOXEHHUS, PACIPEEIUTETFHOTO CBOMCTBA YMHOKEHUS
5 Jpodu https://m.edsoo.ru/6
M1J1XQT5
2.1 [MpencraBiaenne o apobM Kak crmocoOe 3amucu dvacTH | https://m.edsoo.ru/6
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BennunHbl. OObIKHOBeHHBIE JpoOu. IlpaBunbHbBIE WU
HenpaBWIbHBIE Ipoou. CMenanHas 1poob, peicTaBlIeHUe
CMEIIaHHON JpoOu B BHUAE HEMPAaBWIBHON JpoOu U
BBIJICJICHUE LIEJI0M YacTH YMCIa U3 HEMPaBUIBHON IpoOu.
N3o0pakeHue npodeit ToOUKaMu Ha YUCIIOBOW MPSAMOi

M1J1XQTS

OCHOBHOE CBOWCTBO oou. Coxpaienue 00¢eH.
2.2 [IpuBenenue npodbu H(fgzmy 3HaMeHI;.TI:JIIO. Cp:g)HeHHe httpf\/l:lllr?i(;?;sqlf)éru/G
npobei
s | o ot ot 1 s
LIEJIOT0 U LIEJIOTO 110 €0 YacTh MLJIXQTS
Jecstuunas 3anuck 1pobeil. [lpencrasienue aecsTHUHOMN
24 JIpobu B BHJE OOBIKHOBEHHOM. M300paxkenue aecatuunbIx | https://m.edsoo.ru/6
' npobeil ToukamMM Ha 4YHCIOBOH mpsMoil. CpaBHEHHE M1J1XQTS
JECATUYHBIX Apo0eit
25 Apudmernueckue IEHCTBHS C IECATHYHBIMH Ipobsmu. | https://m.edsoo.ru/6
' OxpyrieHue JecSITUYHBIX ApoOeit M1J1XQTS
3 Pelrenne TEKCTOBBIX 33144 https://m.edso00.ru/6
M1J1XQT5
31 Pemienne TekcToBBIX 33714 apupmMeTHueckuM criocodom | https://m.edsoo.ru/6
' M1J1XQT5
Pemrenne normueckux 3ajgad. Pemenue 3amad nepedbopom
3.2 BCEX BO3MOJKHBIX BapJII/IaHTOB. I/IcnonisoBaHEe ﬁpn httpsl'\:/{g_r\?iijsc?;um
pelieHuu 3a1a4 TabiIuIl U CXeM MLIIXQT5
Pemenne 3aj1ad, COJIePIKAIITIX 3aBUCHMOCTH,
CBSI3BIBAIOIINE BEJIMYMHBI: CKOPOCTh, BPEMsl, PacCTOSIHUE, hitps://m.edso0.ru/6
3.3 IIEHy, KOJUYECTBO, CTOMMOCTh. EJWHUIBI H3MEPCHUS: o .
Macchl, 00beMa, IEHBI, PACCTOSHUS, BPEMEHHU, CKOPOCTH. MIJIXQTS
CBsI3b MEX/Ty €MHHUIIAMH U3MEPCHHS KaX 10 BETHUHUHBI
3.4 Pernrenre OCHOBHBIX 3a/1a4 Ha APOOH https://m.eds00.ru/6
' M1J1XQT5
35 [IpencraBiaeHre MaHHBIX B BHAE TaOmuWIl, CTONOYaThix | https://m.edsoo.ru/6
) JquarpamMmm M1J1XQT5
4 Harnsgnas reomerpust https://m.edso0.ru/6
M1J1XQT5
Harnsimasle mpejpctaBieHuss o ¢urypax Ha IUTOCKOCTH:
41 TOYKa, MpsMas, OTPe30K, JIiyd, yroj, JiomaHas,| https://m.edsoo.ru/6
' MHOTOYTOJIBHUK, OKPYKHOCTh, Kpyr. Yroa. Ilpsmoii, M1J1XQT5
OCTPBIH, TYIION U pa3BEPHYTHIN YIJIb
49 JnHa OTpe3ka, METpHuYecKHe eauHMIBI JauHbl. [nuHa| https://m.edsoo.ru/6

JIOMaHOW, TEPUMETP MHOIrOyrojibHUKa. HM3mepenue wu

M1J1XQTS
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MIOCTPOCHHE YTJIOB C TOMOIIBIO TPAHCIOPTUPA

4.3

Harnsinaele nmpexacraBieHuss o (Qurypax Ha IUIOCKOCTH:
MHOT'OYTOJIbHUK, IIPIMOYT'OJIBHUK, KBaJpaT, TPEYrOJIbHUK;
0 paBeHCTBE GuUryp

https://m.edso0.ru/6

M1J1XQTS

4.4

N3o0pakenue puryp, B TOM 4KcClie Ha KJIeT4aToi Oymare.
[Moctpoerrne koHUTrypamuwii W3 dYacTed  TPSIMOH,
OKPYKHOCTM Ha HEJIMHOBAaHHOM W KieTryaToid Oymare.
Hcnons3oBanue CBONCTB CTOPOH 51 YIJI0B
IpsIMOYTOJIbHUKA, KBajipaTa

https://m.edso0.ru/6

M1J1XQTS

4.5

[Mnomane  TPSAMOYTONBPHWKA W MHOTOYTOJBHUKOB,
COCTABJICHHBIX M3 MPSIMOYTOJILHUKOB, B TOM 4HCJe QUryp,
M300paXCHHBIX HAa  KIeT4aroi Oymare. EnuHUIBI
HU3MEPCHUS TUIOIA M

https://m.edso0.ru/6

M1J1XQTS

4.6

Harnsigaele  mpencTtaBieHus O MPOCTPAHCTBEHHBIX
durypax: TOpAMOYroJIbHBIA  Mapajuiesienumnen, Kyo,
MHOTOTPaHHHKH. N3o06paxkenue MPOCTEHIINX
MHOrOrpaHHUKOB. Pa3BepTku kyba M mnapauienenumnesa.
Coznmanue Mojeneil MHOTOTpaHHUKOB (M3 Oymaru,
MIPOBOJIOKH, TUIACTHJIMHA U IPYTUX MATEPUAJIOB)

https://m.edso0.ru/6

M1J1XQTS

4.7

O0beM  TPSAMOYTOJNILHOTO  Mapajuienenunena, Kyoa.
Enununp! usmepenus oobema

https://m.edso0.ru/6

M1J1XQTS

Tabmuua 11.2

[TpoBepsiemble TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM

o0pa3oBarebHON MporpamMmsl (6 Ki1acc)

Kon

IIPOBEPSEMOTO
pe3yJbprara

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON MTPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

11

3aMMCcH YuClia K Jpyroi

3HaTh U IIOHMMAaTh TEPMUHBI, CBA3aHHBIE C Pa3JIMYHBIMM BHJIAMHU YHUCEN U
croco6aMu uXx 3aIucH, NepexoIuTh (€CIH ITO BO3MOXKHO) OT OJHON (OPMBI

1.2

CpaBHI/IBaTI) U ynopsgaoduuBaThb LCIBIC YHCIIA,
JACCATHYHBIC ,Z[pO6I/I, CpaBHHBATb YMCJIa OJHOTI'O U pa3HbIX 3HAKOB

OOBIKHOBEHHBIE W

1.3

BBIHOJ'IHHTB, COoUCTasA YCTHBIC W IMUCBMCHHBLIC IIPUCMBI, apI/I(bMeTI/I‘-IeCKI/IC
HeﬁCTBHH C HaATypaJbHBIMH MW OCJIBIMHU YHCIIaMH, OOBIKHOBEHHBEIMHM U
JACCATHYHBIMHA I[pO6$IMI/I, MOJIOKUTCIIBHBIMHA U OTPULATCIIbHBIMHA YU CJIaMU

14

BpluncnsaTe 3Ha4€HMS YMCIIOBBIX BBIPAKCHWM, BBINOIHATH INPUKUAKY H
OLIEHKY pe3yJbTaTa BbIYUCIEHHH, BBIIOJIHATH PEOOpa30BaHUs YHCIOBBIX
BBIPa)KEHUI Ha OCHOBE CBOMCTB apu(METUUECKHUX JACHCTBHMA
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OKpyryiTh 1eNble YKucia U JeCATHYHbIE APOoOU, HaXOIUTh MPUOIMKEHUS

1.5
qrcen
CoOTHOCUTH TOUKY Ha KOOPAMHATHOM NIPSIMOM C COOTBETCTBYIOLIUM €M
1.6 YUCIOM M H300paxkaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MpPSMOIA,
HaXOJUTh MOAYJIb YHCIIA
17 CoOTHOCUTH TOUKY B IPSIMOYTOJIHOM CHCTEME KOOPIUHAT C KOOPHMHATAMH
' 3TOH TOUKH
18 OKpyriisiTh IeNble Yhcia U JAECATUYHBIC IPOOU, HAXOAUTh MPUOIMKCHUSA
' Yucell
2 YucnoBble U OyKBEHHbIE BBIPAXKEHUS
[ToHumaThb ¥ ynoTpeOiasiTh TEPMHUHBI, CBSI3aHHBIE C 3aIIUChIO CTENIEHU YKCIIa,
2.1 HaXOJUTh KBaJpaT M KyO 4HCIA, BBIYMCIATH 3HAUYCHHUS] YHCIIOBBIX
BBIPA)KEHUI, CoepKalUX CTENEHU
29 [Tonp3oBaTbcs MNpHU3HAKAMU JEITUMOCTH, pacKJaAblBaThb HAaTypaJibHbIE
' 4yCia Ha MPOCThIE MHOXKUTEIIN
2.3 [Tomp30BaThcs MacITaboM, COCTABIIATH MPOTIOPLUU M OTHOIICHUS
Ucnonp3oBare  OykBBI st 0003HAUEHUS YHCEI MpPH  3aIUCH
2.4 MaTeMaTHYECKUX BBIPAKEHHUH, COCTaBIATh OYKBEHHBbIE BBIPAXKEHUS U
(bopMyITbI, HAXOAUTH 3HAUYEHUS OYKBEHHBIX BBIPAKEHHI
2.5 Haxonuth HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemenue TekcToBBIX 3a1a4
3.1 Pemate MHOTOIIArOBBIE TEKCTOBBIE 3374l ApU(PMETUIECKUM CIIOCOOOM
Pemate 3amaun, cBs3aHHbIE C OTHOIIEHHEM, IPOMOPIUOHAIBHOCTHIO
3.2 BEJIMYMH, TPOIEHTAMH, peIIaTh TPH OCHOBHBIE 3aJaud Ha JApOOH U
HPOIIEHTHI
Pemate 3amaum, cojepkaiiye 3aBHCHMOCTH, CBSI3bIBAIOIIUE BEIMYMHBIL:
CKOpOCTh, BpEMs, pAacCTOSHUE, IIeHy, KOJHYECTBO, CTOMMOCTbD,
3.3 POU3BOIUTENEHOCTD, BpeMsl, 00beM PabOThI, UCTIONIB3YS apU(PMETHIECKHE
NEWCTBUS, OILEHKY, TNPHUKUAKY; TOJIb30BAThCA EAMHUIIAMH H3MEpPEHHUS
COOTBETCTBYIOLIUX BEIUYHH
3.4 CocTtaBisaTh OYKBEHHBIE BEIPRKEHUS 110 YCIOBHUIO 331a4H
W3Bnekats mHpOpMaNUIo, MpeICTaBICHHYI0 B TaOiIMIax, HA JMHEWHOH,
3.5 cTonOuYaTO  WJIM ~ KpPYroBOM  JauarpaMmax,  HHTEPIpPETHPOBATH
npeJCTaBICHHbIE JaHHbIE, HCIIOJIb30BaTh JaHHbIE MTPH PELICHUHU 3a7a4
36 [IpencraBmsiTh HHPOPMALIUIO C TTOMOITLIO TAOJINIL, IMHEHHON M CTOJIOYATOM
) JarpaMm
4 Harnsannas reomerpus
4.1 [IpuBoauTh mpuMepsl 0OBEKTOB OKPYKAIOIIETO0 MHUpA, UMEIOMUX (Gopmy




U3YUYEHHBIX TE€OMETPUYECKUX IUIOCKUX W MPOCTPAHCTBEHHBIX (GUTYD,
MPUMEPBI PABHBIX M CHMMETPHYHBIX (DUTYD

N300paxkaTh € TIOMOIIBIO LUPKYJIS, JUHEWKH, TpaHCHOpPTHpa Ha
4.2 HEJIMHOBAHHOU ¥ KJIETYaTOH Oymare M3y4eHHbIE IUIOCKHE TeOMETPUIECKUE
¢burypsl u KoHpUTypaLuu, CHMMETPUYHBIE (PUTYPHI

[lonmp30BaTbcs  TEOMETPUYECKMMH  TOHSATHSMU:  pPaBEHCTBO  (uryp,
4.3 CUMMETPUS; UCIIOIB30BaTh TEPMUHOJIOTHIO, CBA3aHHYIO C CHMMETPHEN: OCh
CUMMETpPUH, UEHTP CUMMETPUH

Haxoguts BEJIMYMHBI YIJIOB WM3MEPEHHEM C IIOMOIIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIBI 3aJaHHOW BEIMYMHBI, IIOJIB30BATHCA IIPU PELICHUH 3a1ad
IpaJyCHOM MEpOH YyIJIOB, paclo3HaBaThb Ha yepTeXaxX OCTPbIM, NPAMOMH,
Pa3BEPHYTHIN U TYNOH YTJIbI

4.4

BpruucnaTe JUIMHY JIOMaHOM, NEPUMETP MHOIOYIOJBHHKA, I0Jb30BAThCS
4.5 €IUHULAMU U3MEPEHMS [UIMHBI, BBIPAXKATh OIHU CAWHMIBI U3MEPECHUS
JUIMHBI Yepe3 Apyrue

Haxomutb, MCHONB3ys YEpTEKHBIE HMHCTPYMEHTBI, PACCTOSIHUSA: MEKIY

4.6 . .
ABYMSA TOYKaMH, OT TOUKH O IIPAMOU, AJIMHY IIYTHU HA KBAAPATHOU CCTKC

Bbruucnate miomans Quryp, COCTaBIEHHBIX M3 MPSMOYrOJIbHHUKOB,
UCTIOJIB30BaTh pa3OMeHrne Ha MPSMOYrOJbHHKH, HA paBHbBIC (UTYPHI,
4.7 JIOCTpanBaHUE 0 IPSIMOYTOJIbHUKA, [TOJIb30BAThCA OCHOBHBIMU €IMHULIAMU
WU3MEPEHMs IUIOIIAAN, BBIpaXKaTb OJHU EIMHHIIBI M3MEPEHUS IUIOLIAIH
4yepes apyrue

Pacno3naBath Ha MOJAEISAX U I/1306pa)KeHI/I$IX nupaMmuay, KOHYC, HUIUHAP,

4.8 UCIIOJIb30BaTh TEPMMHOJIOTHIO: BEpILIMHA, pedpo, TpaHb, OCHOBAHHUE,
pa3BepTKa
4.9 N300pakaTh Ha KJ1eT4aToi Gymare mpsMOYTOJIbHBIN Mapasiesenumne
410 Bbruucnate  00beM  MpsIMOYrOJbHOTO  Hapajienenunena,  Kyoa,
' MI0JIb30BATHCSl OCHOBHBIMH €AMHUIIAMH N3MEPEHHUs 00beMa
411 Pemate Hecno)xHbIE 33a4d Ha HAXOXIEHUE T'€OMETPUUYECKUX BEIUYHMH B

MPAKTUYCCKUX CUTyallUsIX

Tabmuma 11.3

[TpoBepsiembie 71eMEHTHI coaepskanus (6 Kacc)
bubanorexa I{OK: https://m.edsoo.ru/Q0ZZVEHRS

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS bubnmnoreka [JOK
1 HatypanbHble uucna https://m.edsoo0.ru/Q
0ZZVEHR5

Apudmerndeckue  IEUCTBUS c MHOTO3HAYHBIMHU
11 HaTypaJbHBIMU YncIaMu. YUCIOBBIE BBIPAKEHUs, TOPSIOK
JIEHCTBUM, MCIOJIb30BaHUE CKOOOK. Vcromp3oBaHue mpu

https://m.edsoo.ru/Q
0ZZVEHR5
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BBIUUCIICHUAX TMEPEMECTUTCIIBHOIO MW COYCTATCIIBHOI'O
CBOMCTB CJIOXKCHHUS U YMHOKCHHA, paclpCACIUTCIIbHOTO
CBOMCTBaA YMHOXCHU S

OxkpyrieHne HaTypalbHbBIX YUCEI

https://m.edsoo.ru/Q

1.2 0ZZVEHR5
eJIMTEIM W KpaTHblE YucCiia, HAWOONBIINN OOIIHI
1.3 HI[GHHTCHB u HaI/IIl)VICHI)HIee o6mée KpaTHOE I[enI/IMI(J)lCTL https://m.eds00.ru/Q
CYMMBI U TIPOU3BEICHUS 0ZZVEHRS
14 Jlenenue ¢ OCTaTKOM https://m.edsoo.ru/Q
' 0ZZVEHR5
5 Jpodu https://m.edsoo0.ru/Q
0ZZVEHR5
OOBIKHOBEHHAss JpoOb, OCHOBHOE CBOWCTBO JpoOH, hitps://m.eds00.ru/O
2.1 cokpamieHue aApoo6eil. CpaBHEHHE | YIOPSAOYHUBAHUE dZZVEHRé
npobei E—
29 Penrenue 3a1a4 Ha HAXOKIEHUE YACTH OT LEJOTro U nenoro | https://m.edsoo.ru/Q
' 1o ero yactu. J[poOHOE YnCII0 Kak pe3ylbTaT AeTICHUS 0ZZVEHR5
[IpencraBnenue AecITHYHON qPOOH B BIIE OOBIKHOBEHHOM hitps://m.eds00.ru/O
2.3 IpoOM W BO3MOXHOCTh MPEICTaBICHHS OOBIKHOBEHHOM dZZVEHRé
JIpoOu B BUJIE JECATUIHOM —_—
ECSITUYHBIE 00M W MeTpHYecKass CHCTEMa Mep.
A AP . P P https://m.edsoo.ru/Q
2.4 Apudmerndeckue JCHCTBUS M YHCIOBBIC BBIPAXKCHUS C 0ZZVEHRS
OOBIKHOBEHHBIMH U JCCATUUHBIMU APOOIMHU e
25 Otnomenue. Jlenenue B JaHHOM OoTHomeHHH. MacmTa0, | https://m.edsoo.ru/Q
' npomopuus. [IpuMeHeHne NpomopLUA IPU PEIIEHNHN 3a1a4 0ZZVEHR5
ponop p pomop pup UZLVERRO
[TonsiTre porieHTa. BhIuuciieHne mporeHTa OT BETHYHUHBI
26 ¥ BEIMYMHBI [0 €€ MpPOLEHTYy. BbipaxkeHue mporueHToB | https://m.edsoo.ru/Q
) JNECATUYHBIMHU Jpo0siMu. Permenue 3amad Ha TPOIEHTHI. 0ZZVEHR5
BripakeHue OTHOIICHHUS BEJIMYHMH B TIPOIICHTaX
3 [TonoxutensHbIC U OTPUIIATETILHBIC YHCIIA https://m.edsoo0.ru/Q
0ZZVEHR5
[TomosxxuTepHBIC ¥ OTPUIIATEIIbHBIC YKciia. [lenmplie unca.
31 Monynb Ynciia, TeoMeTprueckas HHTeprperanus Moy | https://m.edsoo.ru/Q
' ymucna. M300pakeHue 4ucen Ha KOOPAMHATHON MPSIMOM. 0ZZVEHR5
Yucnossie TpoMexxyTku. CpaBHEHUE YHCE
39 Apudmerndeckue JEWCTBHS C TOJOKUTEIBHBIMU M| https://m.edsoo.ru/Q
' OTPHLIATEIEHBIMU YU CIIAMH 0ZZVEHR5
IIpssMoyronpHass cUCTEMa KOOPAMHAT Ha IUIOCKOCTH.
PAMOYT P https://m.edsoo.ru/Q
3.3 KoopanHaTsl TOUKH Ha IUIOCKOCTH, abcLucca U OpIMHAaTA.

[TocTpoenue Todek u GUTyp Ha KOOPAUHATHOHN TIIOCKOCTH

0ZZVEHR5
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bykBeHHbIE BhIpaKEeHUS

https://m.edsoo.ru/Q

4 0ZZVEHR5
[lpumenennie OykB Ui  3alUCH  MaTEMaTHYECKHX
BBIPOKEHUI U npesoxkeHnil. CBoiicTBa apu(MeTHIEeCKUX
DmeE Dot pHd https://m.edso0.ru/Q
4.1 JEUCTBUM. DyKBEHHBIE  BBIPAKEHHS U YHCIOBBIC
0ZZVEHR5
NOJICTAHOBKU.  ByKBeHHBIE  paBEHCTBAa, HAaXOXKICHUE
HEM3BECTHOTO KOMITOHEHTA
dopmysibl, OpMyJBl ~ TIepUMeTpa U IUIOINAAH
4.2 h§ SIII)VIOy oanH(Ii()apK;/a aTa ogLeMapna anﬂenemzln;Jl aI[I/I https://m.eds00.ru/Q
KyOa —
5 Penrenue TEKCTOBBIX 3a7a4 https://m.edsoo.ru/Q
0ZZVEHR5
51 Peuienne TekcTOBBIX 3a/1au aprudmMeTHueckuM criocodom | https://m.edsoo.ru/Q
' 0ZZVEHR5
Pemrenue normyeckux 3agad. Pemrenue 3amayd nepedopom | https://m.edsoo.ru/Q
5.2
BCEX BO3MOKHBIX BAPUAHTOB 0ZZVEHR5
Pemenune 3ajad, COJIepIKALITIX 3aBHCUMOCTH,
CBSI3BIBAIOIINX BEIMYHMHBI: CKOPOCTh, BPEMsI, PACCTOSIHHE,
IICHa, KOJMYECTBO, CTOMMOCTb, IPOU3BOAUTEILHOCTS, | https://m.edsoo.ru/Q
5.3
Bpems, 00beM paboThl. ENMHUIBI W3MEpeHHs: MaccChl, 0ZZVEHR5
CTOMMOCTH, PAacCTOSIHUS, BPEMEHH, CKOpOocTH. CB3b
MEXy SIUHUIIAMHA U3MEPEHUS KaXKI0U BEJIMYHHBI
Pemenne  3amau CBSI3aHHBIX  C  OTHOIICHUEM
A, > | https://m.edsoo.ru/Q
5.4 IIPONOPLUMOHAIBHOCTBIO BEJIMYUH, IIPOLICHTAMM; PEIICHHE
0ZZVEHR5
OCHOBHBIX 33J1a4 Ha IpoOU M MPOIIEHTHI
OmeHka W  TIPUKHUIKA,  OKPYIJICHHUE €3yJbTaTa.
9.5 C;)_ICTaBJ'IeHI/Ie 0 pBeHiI)I),( BBI pay;eHHﬁ nop YCJIOBI/HO https://m.eds00.1u/Q
' K P y 0ZZVEHR5
3a7a4M.
[IpeacraBneHne TaHHBIX C MOMOIIBIO TAOIHII U quarpamm. | https://m.edsoo.ru/Q
5.6
Cronbyarble nuarpaMMsbl. YTeHHE KPYTOBBIX IHarpaMm 0ZZVEHR5
6 Harnsgnas reomerpust https://m.edsoo0.ru/Q
0ZZVEHR5
Touka a 0Tpe30 o OoMaHa
6.1 MHI({)I;o, OJI;IEI,)IjII/\I/[KZ’ q:TpLI eI:(, roJ;ZI:I,I/IK a J-f[, e J;orblli{ﬂi’ https://m.edso0.1u/Q
' o ’ pexy TP ’|  0ZZVEHR5
OKPYXHOCTb, KpYT'
6.2 B3anmHoe pacroniokeHue IBYX THPSAMBIX Ha IJIOCKOCTH, | https://m.edsoo.ru/Q
' napaJuleJIbHbIE MIPSIMbIE, IEPIIEHANKYIISAPHBIE IPSIMbIE 0ZZVEHR5
6.3 W3mepeHne paccTosHUIA: MEXTy IByMsl TOYKaMH, OT ToukH | https://m.edsoo.ru/Q
' JI0 TIPSIMOM, JUTMHA MapIIpyTa Ha KBaJPaTHOM CETKe 0ZZVEHR5
6.4 W3mepenne W  MOCTpOEHHE yrioB ¢  momomisio | https://m.edsoo.ru/Q

TpaHCIOpTHpa

0ZZVEHR5
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6.5

Buasl TpeyroJbHUKOB: OCTPOYTOJIbHBIN, TPSIMOYTOJbHBIM,
TYIOYTOJIbHBIN, paBHOOCAPEHHBIH, PABHOCTOPOHHUI

https://m.edsoo.ru/Q

0ZZVEHR5

6.6

YeTplpexyroybHUK. IIpssAMOYTOJIbHUK, KBaJpar:
HCII0JIb30BaHUE CBOWCTB CTOPOH, YIJIOB, AMArOHAJIEH

https://m.edso0.ru/Q

0ZZVEHR5

6.7

N300paxeHne reoMeTpuyeckux (Guryp Ha HEIMHOBAHHOM
Oymare ¢ MCIIOJIb30BaHUEM LIUPKYJIS, IMHEHKHU, YTOIbHUKA,
Tpancnoptupa. [loctpoenus Ha kier4yaroii Oymare

https://m.edsoo.ru/Q

0ZZVEHR5

6.8

IIepumeTp MHOTOYroJIbHUKA

https://m.edso0.ru/Q

0ZZVEHR5

6.9

[lonstne mmomanun GUIypsl, EIUHULBI U3MEPEHUS
wiomaan. [IpubmmkeHHoe n3MepeHue miomaau Guryp, B
TOM YHCJIC HA KBaJIPaTHOM CeTKe

https://m.edso0.ru/Q

0ZZVEHR5

6.10

[TpubnnxeHHoe U3MepeHne JUIMHBI OKPYKHOCTH, IIOIIAH
Kpyra

https://m.edsoo.ru/Q

0ZZVEHR5

6.11

CummeTpusi: LEHTpajbHasi, oOceBas U
[TocTpoeHne cUMMETPUYHBIX GUTYD

3epKaJibHasl.

https://m.edso0.ru/Q

0ZZVEHR5

6.12

Harnsinuele  mpexactaBieHuss O IPOCTPAHCTBEHHBIX
¢urypax: mnapamienenunen, KyO, Npu3Ma, NHpPaMH[A,
KOHYC, LWIMHAp, map u chepa. M3oOpaxkenue
NpOCTpaHCTBEHHBIX  ¢uryp.  [Ipumepsl  pa3BepTOK
MHOT'OI'paHHHUKOB, IMJIMHApPA U KoHyca. Co3/iaHue Mozenei
POCTPAHCTBEHHBIX ¢uryp (u3 Oymaru, TpPOBOJIOKH,
IUTaCTHJIMHA U IPYTUX MaTepUasoB)

https://m.edsoo.ru/Q

0ZZVEHR5

6.13

[TonsiTne ob6bemMa, enuHULBI U3MepeHus: oobema. OOBeM
IPsIMOYTOJIBHOTO NIapajuienenunena, Kyoa

https://m.edso0.ru/Q

0ZZVEHR5

Tabmuua 11.4

[IpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM

oOpasoBarenbHON TTporpamMMmsl (7 Ki1acc)

Kon

MIPOBEPSEMOTO
pe3ynpraTta

[IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pasoBaTenbHON MPOrpaMMbl OCHOBHOTO 001IIeT0 00pa3oBaHus

1

Yucna ¥ BEIYUCICHUS

11

HeﬁCTBHH C palqMOHaJIbHBIMH YUCJIaMH

BBIHOJ'IHHTB, COoUCTasA YCTHBIC W IMUCBMCHHBLIC IIPUCMBI, apI/I(pMCTI/I‘-IeCKI/IC

1.2

HaxoauTh 3HaueHUs YHCIOBBIX BBIPAKEHUH, MPUMEHATH Pa3HOOOpa3HbIC
CrocoObl W TPUEMBbl BBIYUCICHHS 3HAUYCHHHA JPOOHBIX BBIPAKEHHIA,
coJiepXKaIuX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH

1.3

[TepexoauTh OT 0HOM (HOPMBI 3aITUCH YUCEN K APYrou (1mpeoOpa3oBhIBAThH
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JECATUYHYIO IpoOb B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JIECATUYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO JPOOH)

14 CpaBHUBATh U YIIOPAJOUMBATH PAllMOHAIbHBIC YHUCIIA
15 OxpyrisTh yucna
BBINONHATP NPHUKUAKY W OLIGHKY pe3ylbTaTa BBIYUCICHUMN, OLICHKY
1.6 3HAQYCHUI YMCIIOBBIX BBIPAKEHUW. BBINOIHATE IEHCTBUS CO CTEIEHSAMHU C
HaTypaJIbHBIMU I10Ka3aTeJIIMU
17 [IpuMeHATh TpU3HAKK  ACIUMOCTH, pPa3jOKEHHUE Ha  MHOMKUTENH
' HaTypaJIbHBIX YUCET
Pemath nmpakTUKO-OPUEHTUPOBAHHbBIE 3a/1a4M, CBA3AHHBIE C OTHOILIEHUEM
18 BEJIMYHUH, IIPONOPLIUOHAIBHOCTBIO BEJIMYHUH, IIPOLIEHTaMH,
' MHTEPIIPETUPOBATh PE3YJIbTAThl PEIEHUs 3a7ady C YYETOM OIpaHUYECHHH,
CBSI3aHHBIX CO CBOICTBaMHU pacCMaTpUBAEMBIX 00BEKTOB
2 Anrebpanyeckue BbIpaXKeHUs
21 Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
ee B IIpoIecce OCBOCHUS y4eOHOT0 MaTepuaa
29 Haxonute 3HayeHHs1 OYKBEHHBIX BBIPRKEHUH NPH 33TaHHBIX 3HAYEHUSIX
' NIEPEMEHHBIX
23 BoinonuATe  mpeoOpa3oBaHMsl  LEIOTO  BBIPAXKEHUS B MHOTOWIEH
' MIPUBEJICHNEM TTOJOOHBIX CIaraeMbIX, paCKPBHITHEM CKOOOK
24 BBINONHATE YMHOJKEHHE OJHOWIEHA HAa MHOTOWIEH M MHOTOWIEHa Ha
' MHOTOYJIEH, IPUMEHTH (POPMYJIbI KBaJlpaTa CyMMBbI U KBaJpaTa pa3HOCTU
OcylecTBIATh pa3oK€HUE MHOTOYJIEHOB HAa MHOXKUTEIH C IOMOIIBIO
2.5 BBIHECEHMs 32 CKOOKHM OOIIEro MHOMKHUTENs, T'PYNIUPOBKU ClaraeMbix,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs IpeoOpazoBaHusi MHOTOWIECHOB JJIs pEIIEHHUs pa3IMYHbIX 3a/1a4
' 13 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM NPAKTUKU
27 Hcnonp30BaTh CBOWMCTBA CTENEHEH C HATYpaJbHBIMU MOKAa3aTENIAMU IS
' peoOpa3oBaHus BEIPAKEHUI
3 YpaBHEHUS U HEpPAaBEHCTBA
PemaTte nuHeliHbIE ypaBHEHUS ¢ OJHOW NMEPEMEHHOMW, MPUMEHSS IIpaBUiIa
3.1 Iepexo/ia OT UCXOJHOIO YPaBHEHMsI K paBHOCWIbHOMY eMmy. IIpoBepArs,
SBJISIETCS JIU YUCIIO KOPHEM YpaBHEHUS
39 [IpumensTh rpaduyeckre METOIbl MPU PEIIEHUH JIUHEHHBIX YpaBHEHUN U
' UX CUCTEM
33 [TonOupars mpumepsl Mmap 4YUCEN, SABISIONIMXCS PELUIEHHEM JHHEHHOIro
' YPaBHEHHUS € ABYMs IEPEMEHHBIMU
3.4 CtpouTh B KOOPAMHATHOM IUIOCKOCTH TIpauK JMHEHHOTO ypaBHEHUS C




IBYMsI TIEPEMEHHBIMM; TMOJb3YSICh TpapuKoOM, TMPUBOAUTH MPUMEPHI
pElIeHUs] ypaBHEHUS

Pewmate cuctemel ABYX JIMHEMHBIX YPABHEHUU C ABYMs IEPEMEHHBIMU, B

3.5
TOM 4Hce rpadu4ecKu
CocraBnaTh M pelarh JIMHEHHOE ypaBHEHHME WM CUCTEMY JIMHEHHBIX
3.6 YPaBHEHUH IO YCIOBHIO 3aJaud, UHTEPIPETUPOBATb B COOTBETCTBUU C
KOHTEKCTOM 3a]1aui IOJy4YE€HHBIN pe3ysbTaT
4 Koopaunats! u rpaduku. OyHKmm
N300paxkaTh Ha KOOpPIMHATHOW MPSMOM TOYKH, COOTBETCTBYIOLIME
4.1 3aJJaHHbIM KOOpJAMHATaM, Jy4M, OTpPE3KH, HWHTEpBaJbl, 3alMChIBATh
YHCJIOBBIE TPOMEKYTKH Ha alIreOpandeckoM s3bIKe
4.2 Otmeuats B KOOPAMHATHOM IJIOCKOCTU TOYKH I10 33/IaHHBIM KOOpJIUHATaM
4.3 Crpouts rpaduku muHeHHbIX QyHKIUNA. CTpouTh rpaduk QyHKINHN y = [X]|
OnuceiBaTh ¢ MOMOLIBIO (YHKIUN H3BECTHbIE 3aBUCUMOCTU MEXIY
4.4 BEIMYMHAMU: CKOPOCTb, BpEMs, pPACCTOSHUE, LEHY, KOJINYECTBO,
CTOUMOCTb, IPOU3BOIUTENILHOCTD, BpeMsi, 00bEM pabOThI
4.5 Haxoxuts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apTyMEHTa
[ToHumathb rpaduueckuii cnocod NpeAcTaBiIeHUs U aHaIKU3a UH(OpMAIHH,
4.6 U3BJIEKATh U HHTEPIPETHPOBATH MHPOPMALMIO U3 IpaUKOB peanbHBIX
MPOLECCOB U 3aBUCUMOCTEM
5 BepoaTHOCTB U cTaTUCTHKA
Yurtath MHPOpMAIUIO, MPEACTABICHHYIO B TaOJHMIaX, Ha JuUarpamMmax,
5.1 MPEJICTaBIISTh IaHHbIE B BU/I€ Ta0JIULl, CTPOUTH 1UarpaMMbl (CTOJIOMKOBBIE
(cronbuareie) U KPyroBbie) MO MaCCHBaM 3HAYCHUN
59 OnucelBaTb M UHTEPIPETHPOBATH PEAIbHBIE YHUCIOBBIE  JIAHHBIE,
' IpeJICTaBICHHbIE B TA0IMIIAX, HA JUarpammax, rpagukax
Hcnonp30BaTh A ONUCAHUS JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTUKHU:
5.3 cpeaHee apupMeTHYecKoe, MeauaHa, HauOoJblllee M HaUMEHbIIee
3HAYEHUs, pa3zMax
HNMeTp mpeacTaBieHUE O CIIy4alHOW WM3MEHYMBOCTH HAa IpUMEpAX IEH,
5.4 ¢u3nUecKux  BEIMYMH,  AHTPOINOMETPHUYECKUMX  JaHHBIX,  HMMETh
MPEJCTABICHUE O CTATUCTUYECKON YyCTOMYUBOCTH
6 ['eomerpus
Pacno3naBare M3ydyeHHBIE TIeOMeTpUYecKHe (QUIyphl, ONpPEAETSATh HuX
B3aMMHOE  PacCIoOJIOKEHHE, HW300pakaTh TIeOMETpUUYECKHe (UTYPHI,
6.1 BBITOJIHATH YEPTEXKU 10 YCIOBHIO 3a7auu. M3MepsTh TuHEHBIE U YITIOBBIE

BeIMUYMHBI. Pemiate 3aauyu Ha BBIYUCIICHUE JJIMH OTPE3KOB M BEITUYMH
yTJIOB




Jlenats rpyOyi0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIWYHMH IIPEIMETOB B
6.2 pearbHOM >KHU3HHU, pa3MEpOB NPUPOAHBIX OOBEKTOB. PaznmuaTh pazmepsl
9THX 00OBEKTOB IO MOPSIIKY BEINYNHBI

6.3 Ctpouth 4epTekH K FeOMETPUUECKUM 3a/1a4am

[Tonmp30BaTbCd NpPU3HAKAMH PAaBEHCTBA TPEYrOJBHUKOB, HCIIOJIB30BATH
6.4 NPU3HAKH W CBOWCTBA PAaBHOOEIPEHHBIX TPEYrOJbHHKOB IMPHU PELICHUU
3a1a4

[IpoBOAUTH JTOTHYECKHE PACCYKACHUS C UCIIOJIH30BAHUEM T€OMETPUUECKUX
TeopeM

6.5

ITonb30BaTbCs NMPU3HAKAMU PABEHCTBA NPSAMOYIOJIBHBIX TPEYIOJIbHUKOB,
6.6 CBOMCTBOM MEJHAHBI, IPOBEACHHOW K THIIOTEHY3€ IIPSIMOYTOJIBHOIO
TPEYroJIbHUKA, B PEILICHUU N'€OMETPUYECKUX 3a1a4

OnpenensaTh NapajuIeTIbHOCTh MPSMBIX C I[OMOIIBIO YIJIOB, KOTOPHIE
obpazyer ¢ HuUMH cekymas. Onpenensirts NapayIebHOCTh MNPSIMBIX C

6.7 o . .
MIOMOIIIFI0 PAaBEHCTBA PACCTOSIHMHA OT TOYEK OJHOW MPSIMOM JIO TOYEK
JIPYrou npsMoun

6.8 Pematp 3a1aun Ha KiteT4aroi Oymare

[IpoBOAUTH BBIYMCIEHUS M HAXOIUTh YUCIOBbIE U OYKBEHHBIE 3HAUCHMUSI
YyIJIOB B TE€OMETPUYECKUX 3aJadax C HCIOJB30BAHUEM CYMMBI YIJIOB
6.9 TPEYrOJIbHUKOB U MHOTOYT'OJIbHUKOB, CBOMCTB YIJIOB, OOpa30BaHHbIX MPHU
NIEPECCUCHUN  JIBYX  MAapaUICNIBHBIX  MPAMBIX  cexymiei. Pemarts
IIPaKTUYECKHE 3a7a4X Ha HaXO0KJICHNE YIII0B

Bianers moHATHEM T€OMETPUYECKOTO MECTa TOYEK. YMETh ONPEIEATh
6.10 OMCCeKTpUCYy YyIia M CepeJUHHBbIM MEepHeHIUKYIIp K OTpe3Ky Kak
reOMETPHUYECKHE MECTa TOUEK

DopMynMpOBATH ONPEACICHUS OKPYKHOCTH U KPYyra, XOpAbl U AUaMETpa
6.11 OKPY>KHOCTH, IIOJIb30BaTbCd HMX CBONCTBAMU. YMETb IIPUMEHATH JTH
CBOMCTBA IIPU PEIICHUH 3a/1a4

BJ'IaI[eTL MMOHATHEM OIMMCAHHOM OKOJIO TPCYroJIbHUKAa OKPYKHOCTHU, YMCTb
HaxXOoJUThb €€ LICHTP. Ilons30BaThCA q)aKTaMI/I O TOM, 4YTO 6HCC€KTpHCH YrijioB

6.12 .
TPEYrOJIbBHUKA IIEPECEKAIOTCS B OAHOW TOYKE, U O TOM, YTO CEPEAUHHBIE
NEPHEHAUKYIISIPBI K CTOPOHAM TPEYTOJIbBHUKA IEPECEKAIOTCS B OTHOU TOUKE
BianeTs noHATHEM KacaTeIbHON K OKPY>KHOCTH, MOJIb30BAThCS TEOPEMOU O

6.13 NEPIEHANKYJIIPHOCTH KacaTeIbHONM U pPaaMyca, IPOBEIECHHOIO K TOYKE
KaCaHusa

6.14 ITomp30BaTHCH HpOCTGfILHPIMPI TCOMETPUICCKUMU HEpaBCHCTBAMU,

' [IOHUMATh UX MPAKTUYECKUNA CMBICII
6.15 HpOBO[[I/ITB OCHOBHBIC TCOMCTPHUUYCCKUC MMOCTPOCHUA C TOMOIIBIO TUPKYIIA

U JUHEWKU

Tabmuua 11.5



[TpoBepsiembie Ay1eMeHTHI coepkanust (7 Kiacc)

bu6smoreka [{TOK: https://m.edsoo.ru/7f415b90

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS bubmumoreka [IOK
1 UYucia v BBIYUCICHHS https://m.edsoo.ru/7f
415b90
JpoOu OOBIKHOBEHHBIE M JIECATHYHbIC, TIEPEXO OT OJHOU
11 dopmbl  3ammcu  Apobeit  k  gpyroit.  Ilowmstue | https://m.edsoo.ru/7f
' parMoOHAIBHOTO qHycia, 3aIMCh, CpaBHEHHUE, 415bh90
YIOPSI0UYMBAHNE PAIMOHATBHBIX YHCEIT
19 Apudmernueckue IeHCTBHS C pallHOHAIBHBIMU YnciIaMu. | hitps://m.edsoo.ru/7f
' Pemenue 3ana4d u3 peanbHOI NPAKTUKK HA YacTH, Ha APOOH 415b90
CreneHb ¢ HaTypalbHBIM NIOKA3aTeNeM:  ONPEAENEHNE, | e/ odsao. ru/7f
1.3 npeoOpa3oBaHKe BBHIPAKCHUII HA OCHOBE OIPE/ICIICHUS, 415090
3anuch OOJBIINX YHCET -
[IpoueHThI, 3aMKch MPOLIEHTOB B BHJE JpOoOU U JpodH B hitps://m.edsoo.ru/7
1.4 BHUJIC TPOLECHTOB. Tpu OCHOBHBIC 33[a4d HA HPOLCHTHI, 415090
pelICHUE 3a1a4 U3 PeaTbHOM MPAKTHKH S
15 [lpumeHeHre NPHU3HAKOB JETMMOCTH, paszioxenue Ha| https://m.edsoo.ru/7f
' MHOKUTENN HAaTypaJIbHBIX YUCEI 415b90
16 PeasbHbIC 3aBHCUMOCTH, B TOM YHKCIie psiMasi 1 oOpaTHas | https://m.edsoo.ru/7f
' HPOTOPIIMOHATIBHOCTH 415b90
5 AnrebpanuecKue BHIPAKCHHS https://m.edsoo.ru/7f
415b90
21 [lepemeHHble, 4YHCIOBOE 3HAa4YeHHE BbIpakeHus c | https://m.edsoo.ru/7f
' nepeMeHHoi. [lonycTrmble 3HaUeHUS TIEPEMEHHBIX 415b90
29 I[pescTaBineHne 3aBUCHMOCTH MEX/1y BeIMuHHaMu B Buje | https://m.edsoo.ru/7f
' dbopmybl. Beraucnenus mo ¢popmynam 415b90
23 [Ipeobpa3oBanme OYKBEHHBIX BBIpAKEHHIA, TOXKAeCTBeHHO | https://m.edsoo.ru/7f
' paBHBIE BBIPAXKECHUS 415b90
24 CBoiicTBa CTENEHU C HATYPaJIbHBIM ITOKa3aTelleM https://m.edsoo.ru/7f
' 415b90
25 OpHowiensl W MHorowrieHsl. CrenmeHp MHOTOWIEHA. | https://m.edsoo.ru/7f
' CnoxeHue, BBIUNTaHUE, YMHOKEHUE MHOTOUYJIEHOB 415b90
@DopMyIbl COKPAILLIEHHOTO YMHOMKCHUSI: KBAJIPAT CyMMbI H https://m.eds0o.ru/7f
2.6 KBaapar paszHocTH. Dopmyna pa3sHOCTH KBaJapaToB. 415090
Pa3ioxeHne MHOTOYWICHOB HA MHOXKUTEIH S
3 YpaBHeHuUs https://m.edsoo.ru/7f

415b90
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YpaBHeHMe, KOPeHb YpaBHEHUS, IIpaBUiia MpeoOpa3oBaHus

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

3.1 ypaBHEHHSI, PABHOCUIILHOCTD YPaBHEHHIA 415b90
3.9 JluHeliHOe ypaBHEHHE C OJTHOM MepeMeHHOM, Yo KopHe# | https://m.edsoo.ru/7f
' JUHEHHOTO ypaBHEHMUS, pelICHNEe TMHEHHBIX YpaBHECHUIN 415b90
33 CocraBjicHHE ypaBHEHHH 10 YCIIOBHIO 3amaud. Pemrenue | https://m.edsoo.ru/7f
' TEKCTOBBIX 3a7[ay C MOMOIIBIO YpPaBHEHUN 415b90
JluHeliHOe ypaBHEHHE ¢ JABYMS IE€peMeHHbIMH M ero | hitps://m.edsoo.ru/7f
34
rpaduk 415b90
CucremMa JAByX JIMHEWHBIX ypaBHEHUH C  JABYMs
35 nepeMeHHbIMH. PellieHne cucteM ypaBHeHH# crocobowm | https://m.edsoo.ru/7f
' MOJICTAaHOBKHU. [IpuMepsl pemieHuss TEKCTOBBIX 3ajad C 415b90
HOMOIIBIO CUCTEM YPaBHEHHIA
4 Koopaunats! u rpaduku. OyHKIHH https://m.edsoo.ru/7f
415b90
41 Koopaunara TOYKH Ha MPSIMOi https://m.edsoo.ru/7f
' 415b90
42 YucmoBble MpOMEXYTKH. Paccrosiaue wmexay aByms | https://m.edsoo.ru/7f
' TOYKaMHU KOOPIUHATHOW TPSIMOMA 415b90
43 [MpsmoyronbHas cucrema koopauHat, ocu Ox u Oy.| https://m.edsoo.ru/7f
' Abcuucca 1 opAMHATa TOYKU HAa KOOPAMHATHOM MJIOCKOCTH 415b90
44 [Ipumepsl rpadukoB, 3amaHHbIX (opmyraamu. UYrenue | https://m.edsoo.ru/7f
' rpadMKOB peallbHBIX 3aBUCUMOCTEH 415b90
[Monsrue pyukiuu. I'paduk Gpynkuun. CBoiictBa Gpynkuuii | https://m.edsoo.ru/7f
4.5
415b90
Jluneiinas pynxiwus, ee rpaduk. ['padux dyrxmum y = [x| | https://m.edsoo.ru/7f
4.6
415b90
47 I'paduyeckoe perreHne MMHEHHBIX ypaBHeHWil n cucteM | https://m.edsoo.ru/7f
' JIMHEHHBIX YpaBHEHUI 415b90
5 BeposiTHOCTh 1 cTaTHCTHKA https://m.edsoo.ru/7f
415b90
IpencraBieHne MaHHBIX B BHAC TaONHIl, JHATPAMM,
rpaduxoB. 3amoyiHeHUWE TaOJHll, YTEHHE U TOCTPOCHHE
nuarpaMM  (CTOJOMKOBBIX (CTONMOUATBIX) M KpYyroBbiX). | hitps://m.edsoo.ru/7f
51
Urenne rpaduKoOB peanbHBIX MporeccoB. M3BiedueHne 415b90
uH(OpPMAIMK U3 JUArpaMM M TaOIHIl, UCTIOJIb30BAHUE U
WUHTEPIPETAINS TaHHBIX
OmucarenbHas CTAaTHCTHKA: CpelqHee apuMeTH4YecKoe,
59 Me/uaHa, pa3Max, HauOoJIblliee U HauMeHbIliee 3HaueHus | hitps://m.edsoo.ru/7f

Habopa YHCJIOBBIX
U3MCEHYUBOCTHU

naHHbiX. [Ipumepsl  cimywaliHOM

415b90
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CryqaifHbIA SKCIEPUMEHT (OIBIT) M CIIY9aifHOE COOBITHE.

BepositHocts ¥ wacrora. Poiib  ManoBEpOSITHBIX H _
N https://m.edsoo.ru/7f
53 NPAaKTHYECKH JIOCTOBEPHBIX COOBITHH B TPHPOAEC H B
415b90
obmectBe. MoHeTa W WrpajbHas KOCTb B TEOPUHU
BEPOSATHOCTEU
I'pad, BepmmHa, pedpo. Ctenens BepmnHbl. Yncio pedep
U CyMMapHas CTeleHb BepliuH. [IpencraBieHue o
54 cesaznoctu rpada. Lenu u nmukisl. [Tytu B rpadax. O6xox | https://m.edsoo.ru/7f
' rpaga (siinepoB IyTh). [IpencraBnenue 00 415b90
OpPHEHTHPOBAaHHOM Trpade. Pemenne 3amad ¢ MoMOIIbIO
rpa¢os
6 I'eomerpus https://m.edsoo.ru/7f
415b90
Hauanbnbie noustus reomerpun. Touka, mpsiMasi, OTPE30K,
6.1 ayd. Yrou. Bumsl yrios. BeprukanbHbie u cMexHbIe yrutbl. | https://m.edsoo.ru/7f
' buccektpuca  yria. Jlomanas, MHOTOYTOJIbHUK. 415b90
[NapamiensHOCTD U IEPIEHANKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoii | https://m.edsoo.ru/7f
' cuMMeTpud. [Ipumepsl CHMMETPHH B OKPYKAIOLIEM MUPE 415b90
OCHOBHBIC TIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS M JIMHEHKH. https://m.edsoo.ru/7f
6.3 Tpeyronsuuk. Beicota, Menuana, OuccekTpuca, HX 415b90
CBOMCTBA -
PaBHOOEpeHHBI W PAaBHOCTOPOHHMH TpeyroybHUKH. | https://m.edsoo.ru/7f
6.4
HepaBeHcTBO TpeyronbHuKa 415b90
6.5 CBoiicTBa M TPH3HAKU PaBHOOCIPEHHOTrO TpeyroybHUKa. | https://m.edsoo.ru/7f
' [Ipu3HaKku paBeHCTBA TPEYTOJIHHUKOB 415b90
6.6 CpoiicTBa M TpU3HAKH MapayuieibHbIX npsiMbix. Cymma | https://m.edsoo.ru/7f
' YIJI0B TPEYrOJbHUKA. BHENIHNE yIiIbl TpEYTrOIbHUKA 415b90
[IpssmoyronbHblii  TpeyroapHuUK. CBOMCTBO  MeIMaHBI
MPAMOYTONEHOTO  TPEYFONBHUKA,  MPOBENCHHOH K| e adeno ru/7f
6.7 runoreHy3e. [Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX 415090
TPEyroNbHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM B S
30°
HepaBeHCTBa B reOMETpHUHU: HEPABEHCTBO TPEYTOJIbHHKA,
6.8 HEPaBEHCTBO O JUTMHE JIOMaHOM, Teopema o Oonbmem yrie | https://m.edsoo.ru/7f
' u Oonpuieil cropoHe TpeyroibHuka. [lepnennukynsap u 415b90
HaKJIOHHASI
r COMETPHHECKOE  MECTO  TOYEK. buccekrpuca yria wu https://m.edsoo.ru/7f
6.9 CepeNMHHBIA  TEPHeHAUKYJIIP K  OTPEe3Ky  Kak 415090
TEOMETPUYECKUE MECTA TOUCK S
6.10 OKpYXHOCTb M KpYyT, XOpJa ¥ JuaMeTp, MX CBoicTBa. | hitps://m.edsoo.ru/7f

B3anmHoe pacnonoxkeHue OKPYKHOCTH ¢ NPSAMOI.

415b90
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KacarenbHas 1 cexyias K OKpyKHOCTH

OKpyKHOCTb, BITUCAHHAs B yroJ. Briucannas u omrcanHas | https://m.edsoo.ru/7f

6.11
OKPYXHOCTH TPEYTOJIbHHUKA 415b90
Tabnuna 11.6
[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
00pa3oBaresibHON MTporpamMMsbl § Kiiacca
Kon [IpoBepsieMbie IpeAMETHBIC PE3YJIbTAThl OCBOCHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHOM MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHuUs
pe3yabTara
1 Yucna v BBIYUCIICHUS
Hcnonp30BaTh HavyaIbHBIC IPEICTABICHUS O MHOKECTBE JICHCTBUTEIBHBIX
11 yhcesl JUId CpaBHEHUS, OKPYIJIEHUsT M BBIYMCIECHUH, H300paxarb
JICHCTBUTEIILHBIC YMCIIa TOYKAMH Ha KOOPIUHATHOW TIPSIMOMA
[TpumeHsaTh MOHSTHE apU(METHUECKOTO KBAJIPATHOTO KOPHS, HAXOIUTh
19 KBaJpaTHbIC KOPHH, HCIOJNB3YSl TPH HEOOXOAMMOCTH KaJIbKYJISATOD,
' BBINOJIHATh NPEOOPA30BaHUsl BBIPAKEHHI, COACPIKAIIMX KBaJpaTHBIC
KOPHH, UCIOJIb3ysl CBOMCTBA KOPHEMN
13 Hcnonp30Bath 3ammcu OONBIINX W MAJIBIX YUCEI C IOMOIIBIO ECITHIHBIX
' npobeit u cteneneit yucna 10
2 Anrebpanueckue BbIpaXKEHUS
21 [TpuMeHATh TOHATHE CTENeHM C LeJIbIM I10Ka3aTesieM, BbINOIHATh
' npeoOpa30BaHus BEIPAXKEHUH, COIEPIKAIINX CTETIEHH C IIETIBIM IToKa3aTeeM
BBINONHATE TOX/AECTBEHHbIE TPEOOPa30BaHMsl pAllMOHAIBHBIX BBIPAKECHUN
2.2 Ha OCHOBE MpPaBHJ JCHCTBUI HAJ MHOTOWICHAMH W alreOpandecKuMU
Ipo0sIMU
2.3 PacknanpiBaTh KBaipaTHBIN TPEXWIECH HA MHOKUTEIH
24 [TpumensTh mpeoOpa3oBaHus BHIPAKEHUN JUIS PEIICHUS Pa3IMYHbIX 3a/1a4
' U3 MaTeMaTHKH, CMEKHBIX TPEJMETOB, U3 PEATBHON MPAKTHKH
3 YpaBHEHHS ¥ HEPAaBCHCTBA
31 Pemrate nuHEWHBIC, KBAIpaTHBIC YPaBHEHUS M PAllMOHATIBHBIC YPaBHEHHUS,
' CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU
[IpoBouTH MpoOCTENIINE UCCIEIOBAHNS YPAaBHEHUI U CUCTEM YpaBHEHUH,
39 B TOM 4YHCIE€ C TIPUMEHEHHEM TpaQHuuecKuxX MpeaCcTaBICHHH
' (ycraHaBiIMBaTh, UMEET JIM YpaBHEHUE WM CUCTEMa YPaBHEHUH peleHMs,
€CITM IMEET, TO CKOJIBKO, U TIpOoYee)
33 [TepexoauTh OT cioBeCHOW (HOPMYIUPOBKHU 3a7aud K €€ anre0pandecKou
' MOJIENIM C TIOMOIIBIO COCTABJICHHUS YpPaBHEHHUS HJIM CUCTEMbl YpaBHEHHIA,
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MHTEPIPETUPOBATH B COOTBETCTBUHM C KOHTEKCTOM 3a/1ayHl IMOJIyYEHHBIH
pe3yabTaT

HpI/IMeHSITb CBOICTBA YHCIIOBBIX HCPABCHCTB [JIA1 CpaBHCHHA, OLCHKH,
peuiaTb JIMHEHHBIE HEpaBCHCTBa C 0,I[HOI>1 HepeMCHHOﬁ N HUX CHUCTCMEI,

3.4 .
JaBaTh TpagHUUuECcKyl0 MILTIOCTPAIIMI0 MHOKECTBA PEIICHUN HEPaBEHCTBA,
CUCTEMbI HEPAaBEHCTB
4 DOyHKIHUH
[TonnMaTh ¥ UCTIONB30BaTh (PYHKIMOHATIBHBIC TIOHATHS U S3bIK (TEPMHHBI,
4.1 CHMBOJIMYECKHE O0O0O3HAYCHHMsI), ONpPENeATh 3HA4YeHHE (YHKIUU TI0
3HAYEHUIO apTyMEHTa, ONPEeNIATh CBOMCTBA (DYHKIUH 10 ee Tpaduky
4.2 o X v=y2 y=y3
Ctpouts rpaduku 3MeMeHTapHbIX QYHKIUN BUIA: L Y=X5,Yy =Xy
= |x|, onuchIBaTH CBOMCTBA YUCIOBOM (YHKIUU 1O ee rpaduxy
5 BeposaTHOCTh U cTaTUCTHKA
W3Bnekaty u mpeoOpa3oBbIBaTh WH(GOPMAIUIO, MPEICTABICHHYIO B BHJIE
5.1 TabNuI, auarpaMM, rpaduKoB, MPEACTABIATh JaHHBIE B BUJAE TaOIMII,
auarpamm, rpaukoB
OnuceiBaTh JJaHHBIE C MOMOLIbIO CTATUCTHMUYECKUX IOKa3aTeei: cpeHux
5.2 3HAYEHUH W Mep paccewBaHusa (pa3max, AUCHEpCHsl U CTaHAApTHOE
OTKJIOHEHHE)
53 HaxonuTh 4acTOTHI UMCIIOBBIX 3HAUEHHUH U YAaCTOThI COOBITHI, B TOM UHUCIIE
' M0 pe3yabTaTaM U3MEPEHHI 1 HaO0IeHU
HaxonuTh BEpOATHOCTH CTy4allHBIX COOBITUI B OMBITaX, 3Hast BEPOSTHOCTU
5.4 AJIEMEHTApHBIX COOBITUH, B TOM YHCIIE B ONBITaAX C PABHOBO3MOXXHBIMH
3JIEMEHTAPHBIMH COOBITUAMU
55 Hcnonb3oBath rpaduueckre MoJIeNu: AEpeBO CIy4yailHOro 3KCIepuMeHTa,
' JMarpaMmsl Dilsiepa, YAcIoBas MpsiMast
OnepupoBaTh TOHATHSIMH: MHOXXECTBO, IIOJMHOKECTBO; BBITIOIHSITH
5.6 olepaliy HajJ MHOXECTBaMHU: 0OBbEJMHEHHE, IepecedeHre, JOMOITHEHNE;
NEPEYHCISITh DIIEMEHTHI MHOJKECTB, TPUMEHSTH CBOHCTBa MHOXKECTB
Hcnonp3oBate rpaduyeckoe mpencTaBlieHHe MHOXKECTB M CBS3EH MEKIY
5.7 HUMH JJISl OMHMCAaHUS MPOLECCOB U SIBICHUI, B TOM YUCIIE MPU pEIICHUH
3aj71a4d U3 IPYTUX YIeOHBIX TPEIMETOB M KYPCOB
6 ['eomeTpus
6.1 Pacmio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJHHUKOB, WX DIIEMEHTHI,
' MOJIb30BAThCSl X CBOMCTBAMHU MIPU PELICHUU T€OMETPUUYECKHX 33134
6.2 [IpuMeHsATH CBOICTBA TOUKM IEpeCeUeHHsI MeIMaH TPEYrojibHUKa (LIeHTpa

Macc) B PEIICHHUH 3aa4




Bnanets noHsTueM cpefHel IMHUM TPEYroJIbHUKA U Tpaneuu, IPUMEHATh
UX CBOWCTBAa IIpU pELIEHUU TIeoMeTpuueckux 3anad. Ilosb3oBarbed

6.3 . .
TeopeMmoii daneca U TEOpEMOH O IPONOPLUOHAIIBHBIX OTPE3KaX, IPUMEHATh
UX JUIsl pEIIeHUs TPaKTUYECKUX 3a]1a4
6.4 [IpumensTh  TpU3HAKM  MOAOOWS  TPEYTOJBHUKOB B PEIICHHUH
' TFEOMETPUUYECKUX 3a7a4
[Tons3oBatbess Teopemoil Iludaropa nns pemieHuss reoMeTpU4YecKUX U
65 IpaKTH4ecKuX 3a1ad. CTpOUTh MAaTEMaTUUYECKYIO MOJIENb B MPAKTUYECKUX

3aga4dax, cCaMOCTOATCIIbHO ACJIaTh YCPTEK U HAXOAUTHh COOTBETCTBYIOIIHC
JJIMHBI

Biiagers mNOHATHUSMM CHHYCAa, KOCHHYCAa M TaHI€HCa OCTpPOro yria
6.6 MPSAMOYTOJIBHOTO TpeyroyibHUKa. [10ap30BaThCsi 3TUMHU MOHATUAMH IS
pelIeHNs IPaKTUYECKUX 3a/1a4

Bbruucnate (pa3nuuHbIMU CIIOCOOaMH) IUIOIIAb TPEYTOJAbHUKA U IIOIIA M
6.7 MHOTOYTOJIbHBIX (UTyp (HOJB3YSCh, TJI€ HEOOXOAUMO, KaIbKYJISATOPOM).
[TprMeHSATH MOJTyYeHHbIE YMEHUS B IPAKTUYECKUX 3aadax

Biagere NOHATUSAMU BIKMCAHHOIO M LIEHTPAJIBHOIO YIVIA, UCIIOIb30BATh
6.8 TEOPEMBI O BIMCAHHBIX YIJIaX, YIJIaX MEXAY XOopAaMH (CEKYLIUMH) U yTiie
MEXly KacaTeJIbHOM U XOpA0H IPU PEIIEHUH N'€OMETPUUECKHX 3a1a4

BianeTs noHATHEM OIKMCAaHHOTO YCTBIPEXYTOJIbHUKA, ITIPUMCHSATDH CBOICTBA

6.9

OINMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUH 3a7a4

[IprMeHATH NOy4eHHBIE 3HAaHUSI HA NIPAKTUKE - CTPOUTh MaTeMaTH4YECKUE
6.10 MOJCIN Ul 3a4ad PEAJIbHOW XU3HU U IPOBOJUTH COOTBETCTBYIOLLHE

BBIUMCJIEHHSI C IPUMEHEHUEM MOJ00Usl U TPUTOHOMETPHUH (IIOJIB3YSCh, T1ie
HE00X0/IMMO, KaJIbKYJIATOPOM)

Tabmuma 11.7

[TpoBepsiembie 37eMEHTHI coaepkanus (8 Kiacc)
bubarnorexa I{TOK: https://m.edsoo.ru/7f417af8

Kon [IpoBepsiemMBlii 2JIEMEHT COEepKAHUS bubnnorexka [JOK
1 Yucna ¥ BBIYUCICHUS https://m.edsoo.ru/7f
417af8

KBanmparueiii  kopenb u3  uyucna. llonarue 06
11 UppalMoHaIbHOM uucie. JlecATHuHBIe NPUOIMKEHUS
VPPALMOHAIBHBIX YUCEN

https://m.edsoo.ru/7f
417af8

CaolicTBa apu(dMeTHyecKux KBaJApPaTHBIX KOpHEH M uX
1.2 IpUMEHEHHE K MPeoO0pa30BaHHIO YHCIOBBIX BBIPAKEHUH U
BBIYMCIICHUSIM. [{eliCTBUTENIbHBIE YK CIIA

https://m.edsoo.ru/7f
417af8

CreneHp C WEJBIM IIOKa3aTelieM W ee  cBoiicTsa. | https://m.edsoo.ru/7f
CraniapTHas 3aich yuciaa 417af8

1.3
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Anrebpanyeckue BbIpaKeHHs

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

2 417af8
21 KBagpatHelii  TpexwieH, pas3lioxeHue KeaapartHoro | https://m.edsoo.ru/7f
' TpeX4aeHa Ha MHOKHTEIN 417af8
Anrebpanueckas IpOOB. OcHoBHOE cBoiicTBo | https://m.edsoo.ru/7f
2.2 o
anreOpandyeckoi 1podu 417af8
Cioxenue, BBEIYMTAHHE, YMHOKEHHE, nenenue | https://m.edsoo.ru/7f
2.3 N
anredpandecKux Ipooei 417af8
PanronasnbHbIe BBIpaKEHUS U MX IPeoOpa3oBaHue https://m.edsoo.ru/7f
2.4
417af8
3 YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/7f
417af8
31 KBanpatHoe ypaBHenue, ¢opmyna KopHeil kBagparhoro | https://m.edsoo.ru/7f
' ypaBHeHus. Teopema Buera 417af8
3. Pemienrie ypaBHEHMI, CBOAAMIMXCS K JUHEHHBbIM | https://m.edsoo.ru/7f
' KBaJIPaTHBIM 417af8
[pocreiimire ApoOHO-pAIMOHATBHBIC YPABHCHHSI https://m.edsoo.ru/7f
3.3
417af8
I'paduueckas wuHTEeprperanys ypaBHEHUH C JABYMS
3.4 NePEeMEHHBIMA M CHCTEM JIMHEWHBIX ypaBHeHHMH ¢ nByms | https://m.edsoo.ru/7f
' nepeMeHHbIMU. [IpuMepsl pemeHus cucTeM HEIUHEHNHBIX 417af8
YpPaBHEHUH C IBYMSI TEPEMEHHBIMH
35 Penienne TeKCTOBBIX 3a/1a4 AJIreOpandecKUM CIIOCOO0OM https://m.edsoo.ru/7f
' 417af8
YuciioBbie HEPABEHCTBA U X CBOMCTBA https://m.edsoo.ru/7f
3.6
417af8
HepaBeHCTBO ¢ 01HO TepeMeHHON https://m.edsoo.ru/7f
3.7
417af8
PaBHOCHIIBHOCTD HEPABEHCTB https://m.edsoo.ru/7f
3.8
417af8
JluHeliHbIe HEPaBEHCTBA C OJIHOM MepeMEHHOMN https://m.edsoo.ru/7f
3.9
417af8
CucteMbl IMHEWHBIX HEPABEHCTB C OJHOM MePEeMEHHOMN https://m.edsoo.ru/7f
3.10
417af8
4 OyHKIIN https://m.edsoo.ru/7f
417af8
41 [Monsitre ¢pynkuun. O6nacTh onpeaeneHuss 1 MHOxecTBo | https://m.edsoo.ru/7f

3HaueHni PpyHkimu. CriocoObl 3aanus GyHKITII

417af8
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I'padux ¢ynkun. UteHwe CBONUCTB (PYHKIMHA 1O €€

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

4.2 rpaduxy 417af8
43 [Mpumepsl rpadukoB (QYHKIMIA, OTpakarommx peajibHbie | https://m.edsoo.ru/7f
' IPOLIECCHI 417af8
44 OyHKIMK, ONUCHIBAIOIIME TMpsAMYyH0O W obpartHyro | https://m.edsoo.ru/7f
' IPONOPIHUOHATIBHBIE 3aBUCUMOCTH, HX Tpa(uKu 417af8
45 | QymKwmy= x5, y=x3 https://m.edsoo.ru/7f
' 417af8
https://m.edsoo.ru/7f
= X _
46 | dynicm Y Vx Y =[x 417af8
4.7 I'paduueckoe peieHre ypaBHEHHIA U cUCTEM ypaBHeHu#t | https://m.edsoo.ru/7f
' 417af8
BeposiTHOCTB 1 cTaTHCTHKA https://m.edsoo.ru/7f
5
417af8
[IpencraBiaeHre AaHHBIX B BHIE TaOmuI, auarpamu, | https://m.edsoo.ru/7f
51
rpadukoB 417af8
MHOXECTBO, JJIEMEHT MHOXXECTBa, [OJMHOXKECTBO. https://m.eds0o.ru/7
5.2 Onepanuu HaJ MHO>KECTBAMHU: 00BeIMHEHHE, 417af8
nepeceveHue, OMOTHCHUE -
CaoiicTBa orneparui HaJl MHOJKECTBAMM: | i eds00.ru/7f
53 HIepEeMECTHUTENIFHOE, COYeTaTeIbHOE, PacIpeleIuTeIbHOE, 417af8
BKJTFOUCHHUS I
Hcnonp3oBanue rpauueckoro mpeacTaBIeHHs MHOXKECTB | | . i edsoo.ru/7f
5.4 JUISL OIMCAHUs PEANBHBIX IIPOLIECCOB M SIBICHHUM, IPH 417af8
pelLIeHuH 3a1ay. E—
N3mepenne paccewBaHusi JNaHHbIX. [ucnepcus u hitps://m.edso0.ru/7f
5.5 CTaHJapPTHOE OTKJIOHEHHE YHCIIOBBIX Ha00poB. Jlnarpamma 417af8
paccerBaHUsI B
DneMeHTapHbIe COOBITHS CITy4ailHOTO omnbITa. CiydaiiHbIe
COOBITHS. BepositHocTn COOBITHH. OnbIThI c
56 PaBHOBO3MOXHBIMH AIIEMEHTAPHBIMU cooObrTusmu. | https://m.edsoo.ru/7f
' Crnyuaiinplii BeIOOp. CBSI3b MEXIY MaJlOBEPOSITHBIMU H 417af8
NPaKTHYECKH JIOCTOBEPHBIMU COOBITHSIMH B TIPHPOJE,
oO1iecTBe U HayKe
HepeBo. CBoiicTBa J1€peBBEB: E€IMHCTBEHHOCTh MYTH,
57 CYIIECTBOBaHME BUCSUCH BEPIIUHBI, CBSI3b MEXy uucioM | https://m.edsoo.ru/7f
' BEpILUH U ynciioM pedep. [IpaBuiio ymHoxxenus. Pemenue 417af8
3aJa4 ¢ MOMOoUIbIo rpadoB
[IpoTrBOMONOXKHEIE  COOBITHS. ﬂnarPaMMa Ditnepa. hitps://m.edsoo.ru/7f
5.8 OO0benuHeHNEe W TepeceueHue coObITui. HecoBmecTHBIE

coObITHs. POpMyIIa CI0KEHUS! BEPOSITHOCTEH

417af8
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VYcioBHass ~ BeposATHOCTh.  IlpaBmiio  yMmMHOXeHus. | hitps://m.edsoo.ru/7f
59
He3zaBucumblie coObITHS 417af8
IIpencraBnenue 3KCnepuMeHTa B BUJIC JepeBa. Pemenue https://m.eds00.ru/7f
5.10 |3agauy Ha HAXOXKIEHHE BEPOSTHOCTEH C TIOMOIIBIO JepeBa 417af8
CIIy4ailHOTO SKCIIEPUMEHTA, IUarpaMM Dujepa -
6 I'eomerpus https://m.edsoo.ru/7f
417af8
6.1 Yersipexyronbuuku. [lapamienorpamm, ero npusHaku u | https://m.edsoo.ru/7f
' CBOMCTBa 417af8
6.2 [IpsMOyTOIBHUK, pOMO, KBaIpaT, UX MPH3HAKK U CBOMCTBA | https://m.edsoo.ru/7f
' 417af8
6.3 Tpamenusi, paBHOOOKas Tpamenusi, ee cBoicTBa | https://m.edsoo.ru/7f
' npusHaku. [IpsmoyronsHas Tpamnenus 417af8
Metoxn yaBoeHusi MeauaHbl. lleHTpanbHas CHMMETpUS. hitps://m.edsoo.ru/7f
6.4 Teopema @aneca U TeopeMa O NPONOPLIMOHAIBHBIX 417af8
OTpe3Kax B
6.5 Cpennue JTUHUM TpeyrojbHUKa U Tpaneimu. Llentp macc | https://m.edsoo.ru/7f
' TPEYroJbHUKA 417af8
[TonoOue  TpeyrodbHUKOB, KOIPPUIMEHT MOI00US. https://m.eds00.ru/7f
6.6 [Tpuznaku monoOust  TpeyronbHUKOB. IlpumeHenue 417af8
N0JI00MS TP PELICHUH MPAKTHYECKHUX 3a1a4 B
6.7 Dopmybl TSt TUTOLIATH TpeyroyibHuKa, | https://m.edsoo.ru/7f
' napaijenorpaMma, poMoa 1 Tpanenuu 417af8
6.8 CBoiicTBa moimia el reomerpuueckux ¢uryp. OtHormrenue | https://m.edsoo.ru/7f
' riomiael noJoOHbIX GUryp 417af8
6.9 Brruucienue [UIoIamei TPEYroJILHUKOB u | https://m.edsoo.ru/7f
' MHOTOYTI'OJIbHUKOB Ha KjleT4aToi Oymare 417af8
6.10 Teopema Iludaropa. Ilpumenenne teopemsr Iludaropa | https://m.edsoo.ru/7f
' IIPY PELICHNN IPAKTUUECKUX 3a4a4 417af8
CuHyC, KOCHHYC, TAHT'€HC OCTPOTO yIJia MPSIMOYTOJIBHOTO
6.11 |TPEYrobHHKA. OcHOBHOE TpuroHomerpudeckoe | https://m.edsoo.ru/7f
' TOXAecTBO. TpuroHomerpuueckue GyHkuuu yriaos B 30°, 417af8
45° u 60°
BnncaHHHev W UEHTPANBHEIE YIUBI, YrON  MEKAY| e i adsoo.ru/7f
6.12 KacaTeJIbHOW M XOpJIOH. YTIbl MEXAYy XOpJaMU H 417af8
CEeKYIIUMHU B
BriucanHbIe U OMTUCAHHBIE YE€THIPEX yTOJbHUKH https://m.edsoo.ru/7f
6.13
417af8
6.14 |BzaumHoe pacronoxeHue IBYX OKpyxkHocTed. Kacanwme | https://m.edsoo.ru/7f
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OKpyXHOCTeH. O01IMe KacaTeIbHBIC K IBYM OKPY>KHOCTSIM 417af8

Tabmuua 11.8

[IpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBaresbHON MporpamMmsl (9 Kiacc)

Kon [IpoBepsieMbie MTpeIMETHBIE Pe3yIbTaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero o0pa3oBaHUs
pe3yinbTara
1 Yucna v BBIYKCICHUS
11 CpaBHUBATh U YIOPSAIOUYNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIa

Bemonaate apudpmernyeckue ACHCTBHS C paAIlMOHAIBHBIMU YHCIIAMH,
1.2 coderas YCTHbIE M IIMCbMEHHBIC IIPUEMBI, BBINOJHATH BBIYHUCICHUS C
MPPALMOHAIBHBIMU YU CIIAMH

Haxonuth 3HaueHUs CTENEHEW C LENbIMH IIOKA3aTelIIMU M KOPHEW,

1.3 .
BBIUNCIIATh 3HAYECHHS YUCIOBBIX BBIPAXKCHHUN
14 OKpyrysiTh JEHCTBUTENIBHBIE YHCJIA, BBIIOJHATH IPUKHUIKY pe3ysbTara
' BBIYMCIICHU, OLIEHKY YMCIIOBBIX BBIPAKECHUN
2 VYpaBHeHUs U HEpaBEHCTBA
21 Pemats nuHeliHble U KBaJpaTHbIE YPaBHEHUS, YPABHEHUSI, CBOSIINECS K
' HUM, IPOCTeNIINEe APOOHO-PAlMOHAIbHbIE YpPaBHEHUS
Pemats cucrempl ABYX JIMHEHHBIX YpaBHEHUH C JBYMs NEPEMEHHBIMU U
2.2 CUCTEMBI [IBYX YypPaBHEHHUH, B KOTOPBIX OIHO YPAaBHEHHE HE SBIIAETCS
JIMHEVUHBIM
Pemate TekcTOBBIE 3amaud  anreOpanvecKUM CIOcOOOM C TOMOIIBIO
2.3 COCTaBJICHUS YPAaBHEHHs WINM CHCTEMBl JBYX YPaBHEHUH C JByM:

MNEPEMECHHBIMU

IIpoBoNTH ITpOCTENIINE UCCIIEIOBAHNS YPABHEHUN U CUCTEM ypaBHEHUH,
24 B TOM YHCJIE C NMPUMEHEHHEM TpapHuecKuX IMpeCTaBIeHUN EHaHpHMep,
YCTaHaBIMBATh, UMEET JIN YPABHEHUE WJIM CUCTEMAa YPABHEHUM pEIICHMUS,
€CIIM UIMEET, TO CKOJIBKO)

Pemate nuHeiiHble HepaBEeHCTBa, KBaJpaTHbIE HEPaBEHCTBA, M300paXkaTh
2.5 pElIeHNEe HEpPaBEHCTB Ha YHMCIOBOM IPSMOM, 3alUCBhIBaTh PEIICHHE C
IIOMOILBIO CUMBOJIOB

Pemlate cucreMbl JIMHEHMHBIX HEPABEHCTB, CHUCTEMbl HEPABEHCTB,
BKJIIOYAIOIME KBAJpPaTHOE HEPABEHCTBO, M300pakaTh PELICHHE CHUCTEMbI
HEpPaBEHCTB HA YHUCJIOBOM MpPsSIMOM, 3alUCHIBaTh PEHICHHUE C TOMOIIbIO
CUMBOJIOB

2.6

2.7 Hcnonk30BaTh HEPABEHCTBA MIPH PEIICHUN PA3IUMYHBIX 3a7a4



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

DyHKIUU

PacriosnaBath (yHKIIMM H3y4eHHBIX BHJIOB. [loKa3bIBaTh CXeMaTHYECKH
pacroyio’keHre Ha KOOPAWHATHOHM IIIOCKOCTH rpaduKoB QYHKIUI BUOA: Y

3.1 = K
=kx,y =kx + b, X y = ax? + bx + ¢ B 3aBUCHMOCTH OT 3HAUCHUI
K03(pPHUIIMEHTOB, ONMUCHIBATH CBOMCTBA (DyHKIIUN
[Toka3piBaTh CXEMATHUYECKH PACIIOJIOKECHHUE HAa KOOPIUHATHOM MJIOCKOCTH
3.2 . Yy =+X _ .
rpa¢ukoB GYHKIUA BHUAQ , Y = [X| u omuceBaTh CBOWCTBa
GyHKIMHA
33 CTtpouTh ¥ U300paxarh CXeMaTUYCCKU rpa)uKu KBAIPATUIHBIX (DYHKITHIA,
' OIKCHIBATH CBOMCTBA KBAIPATUYHBIX (DYHKIMNA 1O UX TpaduKam
3.4 Pacno3naBare KBagpaTH4HyO QYHKIHUIO 11O GOPMYIIe, IPUBOAUTH IPUMEPHI
' KBaJ[PaTUYHBIX QYHKIIUI U3 peabHOM JKU3HHU, PU3HKH, TCOMETPHH
4 Apudmerndeckas 1 reOMETpUIECKast IPOrpecCcuu
41 Pacrnio3HaBaTh apu(METHYECKYI0O U TCOMETPUYECKYIO NPOTPECCUU TpPHU
' Pa3HBIX CIIOCO0ax 3aaaHuMs
BEIMONHATE  BBIUMCIIEHUS C HCIOJB30BaHMEM (opMyn n-ro wieHa
4.2 apu(MeTHUeCKO M T'eOMETPUYECKON Mporpeccuif, CyMMbl MNEpPBBIX N
YJICHOB
43 N300pakaTh 4JIeHbl MOCIEJOBATEIBHOCTH TOYKAMH Ha KOOPIMHATHOM
' TUTOCKOCTH
Pemate 3amaum, cBsA3aHHBIE C YHCIOBBIMH MOCIIEIOBATEIBHOCTSIMHU, B TOM
4.4 quciae 3aJaud M3 pealbHOM JKU3HU (C MCIOJIb30BaHUEM KaJbKyJIATOpA,
U (POBBIX TEXHOJIOTHI)
5 BeposiTHOCTB U cTaTUCTHKA
W3Bnekath © mpeoOpa3oBeIBaTh WH(GOpPMAIHIO, MPEICTABICHHYIO B
5.1 pa3NIMYHBIX HUCTOYHMKAX B BHJEe TabmuI, JAuarpammM, TIpaduKoOB,
NPEJCTaBIIATh JAaHHBIC B BUE TaOJIHII, AUarpamMmm, TpaduKoB
59 Pemate 3amaum OpraHM30BaHHBIM TIepeOOpPOM BapHAHTOB, a TaKXKe C
' UCIIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOIOB
53 Hcnonb30BaTh ONMUCATENbHBIE XapaKTEPUCTUKU JJISI MACCUBOB YHMCIIOBBIX
' JAHHBIX, B TOM YHCJIE CPETHUE 3HAYCHHS U MEPHI PaCCEHBAHUS
54 HaxoauTe 4acTOThl 3HaU€HUI U 4aCTOTHI COOBITHUS, B TOM YHCJIE MOJIB3YSICh
' pe3ysbTaTaMH MIPOBEACHHBIX H3MEPEHH U HaOII0IeHUH
HaxonuTh BEpOSITHOCTH CITy4aitHBIX COOBITHH B M3yYCHHBIX OIBITAX, B TOM
5.5 YHCI€ B ONBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMH COOBITUSMH, B

CepHUAX UCTIBITAHUH JI0 MEPBOTO yCIEXa, B CepUsIX UCTbITaHUN bepHynu




NmeTs mnpencraBieHue O CIy4allHOM BEJIMYMHE M O PacHpeAcsiCHUU

5.6 .
BEPOSITHOCTEM

Nmetp mpeacTaBieHHE O 3aKOHE OOJBIIMX YHUCEN Kak O MPOSBICHUU
5.7 3aKOHOMEPHOCTH B CIIy4allHON M3MEHUYHMBOCTH W O POJIM 3aKOHA OOJIBIITUX
YHCeN B IPUPOE U O0IIEeCTBe

6 ['eomerpus

3HaTh TPUTOHOMETPUYECKUE (DPYHKIIMHU OCTPBIX YIJIOB, HAaXOIUTh C HX
MOMOILbIO  PA3JIMYHBIE  3JEMEHThl  MPSIMOYTOJIBHOTO  TPEYroJibHUKA

6.1
("pemeHre MPSAMOYTOJIBHBIX TPEyroibHUKOB"). HaxomuTe (¢ mOMOIIbIO
KaJbKYJIATOPA) JIIMHBI U YTJIBI 11 HETAaOJMYHBIX 3HAYCHUI
[Tonb30BaThCA hopmynamu MIPUBEICHUS u OCHOBHBIM
6.2 TPUTOHOMETPHUUECKUM TOXKIECTBOM JJI HAXOKICHHUS COOTHOILIEHUN MEXKIY

TPUTOHOMCTPUYCCKNMH BCINYHHAMU

Hcnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JUIS HAXOXJICHUS
6.3 pa3IMYHBIX DJIEMEHTOB TpeyroibHuka ("pelieHne TpeyroJbHUKOB"),
MPUMECHSTH UX IPU PEIICHAH T€OMETPHYCCKHX 3a1a4

Brnagers mnoHsTMSMU TpeoOpa3oBaHUs 000U, COOTBETCTBEHHBIX
97eMeHTOB ToM00HbIX ¢uryp. Ilonp3oBaThCsi CBOWMCTBAMU MOAOOMS
IIPOU3BOJIBHBIX (DUTYpP, YMETh BBIYMCIATH JUIMHBI U HAXOAUTH YIJIbl Y
nogo0HbIX ¢uryp. IlpumeHsTs cBoiicTBa M0OA00US B INPAKTHUECKUX
3a7a4ax. YMeTh MPUBOJIUTH MPUMEPHI MOJOOHBIX (QUIYp B OKpYXKaroLIeM
MuUpe

6.4

ITons3oBaThCs TeOpEeMaMu O TPOU3BCACHHU  OTPE3KOB  XOpHA, O

6.5 .
IIPOM3BEACHUH OTPE3KOB CEKYIINX, O KBaApaTe KacaTeIbHON

[Tonb30BaTbcs BEKTOpamMH, MOHUMATh UX F€OMETPUUYECKUN U (PU3HUECKUN
CMBICJI, IPUMEHATh UX B PEIICHUU F€OMETPUYECKUX U (PU3MUECKUX 3a/ad.
IIpuMeHATh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB JUISI HAXO0XKACHUS JUIMH U
YIJI0B

6.6

ITonw3oBaThCs MCTOIOM KOOpJAWHAT Ha IIJIOCKOCTH, MPUMCHATH €ro B
PEIICHUN TCOMETPUUCCKUX U IIPAKTUYCCKUX 3a1a4

6.7

BJ'IaI[eTL MOHATUAMU NPABUIIBHOTO MHOT'OYT'OJIbHUKA, JJIMHBI OKPYKHOCTH,
JJIMHBI AYTU OKPYXHOCTH H pa)maHHoﬁ MEpPBI yriia, YMETH BBIYHUCIIATH
miomazab Kpyra u C€ro yacTeH. HpI/IMCHHTB MOJIYYCHHBIC YMCHHS B
IMPAKTUYCCKUX 3aaadax

6.8

HaxoauTth ocu Win LEHTPhl CUMMETpUM (DUTYp, TPUMEHSThH JABHKEHUS

6.9 .
IUIOCKOCTH B MPOCTENUIINX CIIy4asx

[TpuMeHsTh TOTyYeHHBIC 3HAHUS HA MPAKTHKE - CTPOUTH MaTeMaTHYECKHE
MOJENU U 3a7ad pealbHOW JKU3HU W TIPOBOAMTH COOTBETCTBYIOIIHE
BBIYUCIICHHS C IPUMEHEHHEM MOJ00MS M TPUTOHOMETPUUYECKUX (DYHKIIMH
(TOMB3YACh, T/I€ HEOOXOIUMO, KaTbKYISTOPOM)

6.10

Tabmuma 11.9



[TpoBepsiembie Ay1eMeHTHI coepkanust (9 kiacc)

bub6imoreka [{TOK: https://m.edsoo.ru/7f419d08

Kon IIpoBepsieMblii 2JIEMEHT COlEpKaAHUS bubmumoreka [IOK
1 Yptena 1 BLMHCICHIS https://m.edsoo.ru/7f
419d08

11 ParpoHaibHbIe YHCIIa, HppalMOHaIbHBIC YK CiIa, KOHeUHbIe | hitps://m.edsoo.ru/7f

' 1 OECKOHEYHBIE JIECATUYHBIE IPOOH 419d08
MHOXECTBO JCHCTBUTCIBHBIX YHCEJ, JICHCTBHUTCIIBHEIC
qrclia KaKk OCCKOHEUHBIC IECATUYHBIE ApoOu. B3aumHO https://m.eds00.ru/7f

1.2 OJIHO3HAYHOE  COOTBETCTBUE  MEXIYy  MHOXKECTBOM 419408
JICUCTBUTEIIbHBIX YHUCEI W KOOPJAMHATHOM MPSIMOIL. -
CpaBHEHHE ICUCTBUTEIBHBIX YHCEIT

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

1.3 ApudmeTndeckne eUCTBUS C JCHCTBUTEILHBIMH YHCITAMH 419408
Wsmepenusi, npubmmkenusi, oneHKd. Pa3Mepsl 00BEKTOB
OKpYXKAloIIero MHpa, JAJUTEIBHOCTh TPOIECCOB B )

14 okpyxatomieM mupe. [IpubnnxeHHoe 3HaueHue BETUUHHBI, httpS.//ﬂ.ggggo.ruﬂf
TOYHOCTH npubImxkenus. Okpyriaenue yucen. [lpuxkuaka u -
OLICHKA PE3YJIbTATOB BHIUUCICHUI

2 YpaBHEHHUs U HEPABEHCTBA https://m.edso0.ru/7t
419d08
. . https://m.edsoo.ru/7f
2.1 VYpaBHEHHUsI C OHON TEpEMEHHON 419408
29 Jluneiinoe ypaBHeHue. Perienne ypaBHeHui, cBoasammxcs | https://m.edsoo.ru/7f
' K JTUHENHBIM 419d08
23 KBagpatHoe  ypaBHeHHe. Pemenue  ypaBHeHwui, | https://m.edsoo.ru/7f
' CBOJISIIIUXCSI K KBAIPATHBIM 419d08
BI/IKBa;[UpaTHoe ypaBHeHI:Ie. HpI/IMepIiI pemeHUs ypaBHeHui | ttps://m.edsoo.ru/7f

2.4 TPEThbe W YETBEPTOM CTEICHEW pAa3JIOKCHHEM Ha 419408
MHOXHUTEIN -

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

2.5 Pemenue mpoOHO-paiMOHAIBHBIX YpaBHEHUN 419408

2.6 Cucrembl ypaBHEHUI https://ﬂggggo.ruﬂf

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

2.7 YpaBHeHHe ¢ AByMsI IEPEMEHHBIMU U €T0 rpaduk 419408

28 Pemrenne cucteM IBYX JIMHEHHBIX ypaBHEHHMH C aByms | https://m.edsoo.ru/7f

' HIepeMEHHBIMH 419d08
2.9 Pemenne cucteM IByX ypaBHEHHWi, 0JHO W3 KoTopbiX | https://m.edsoo.ru/7f
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JIMHEHOE, a IPYroe - BTOPOH CTENEHU

419d08

['padmyeckas uHTepIHpeTaluss CHUCTEMBbl YpaBHEHHH C

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

2.10 JBYMsI IIEPEMECHHBIMU 419d08
2.11 Pemenne TeKCTOBBIX 3a/1a4 aNreOpandecKuM criocooom https://m.edsoo.ru/7t
419d08
2.12 |YwucrmoBble HEPAaBEHCTBA U UX CBOMCTBA https://m.edsoo.ru/7f
' 419d08
. . . https://m.edsoo.ru/7f
2.13 |PemeHne TMHEHHBIX HEPABEHCTB C OJJHON IIEPEMEHHOM
419d08
Pemienne cucteM JIMHEWHBIX HEpPaBEHCTB C ojHoii | https://m.edsoo.ru/7f
2.14 N
[IEPEMEHHOIA 419d08
2.15 |KBagpaTHble HEpaBEeHCTBA https://m.eds00.ru/7f
' AP P 419d08
516 I'paduyeckass wuHTEeprnperanuss HepaBeHCTB W cucteM | https://m.edsoo.ru/7f
' HEPABEHCTB C JABYMS [I€PEMEHHBIMU 419d08
3 T https://m.edsoo.ru/7f
YHEI 419d08
KBagparnunas ¢yHkuus, ee rpaduK U  CBOWCTBA. hitps://m.edsoo.ru/7f
3.1 [Tapabona, KoopaWHATHI BEPUIMHBI TapaldoJbl, OCh 419408
CUMMETPUU NapaboJIbl E—
3.2 I'padukm pynknmii y = kx, y = kx + b u ux cBoiictsa https://m.eds0o.ru/7f
419d08
_k https://m.edsoo.ru/7f
33 =% 419008
I'paduxu GyHKIMiz X |y =x% u ux cBoiictpa —
_ https://m.edsoo.ru/7f
3.4 I'paduku dysaxmmit y= \/; , Y = |x| 1 ux cBoiicTBa 419d08
4 Yle10BLIe HOCTEIOBATELHOCTI https://m.edsoo.ru/7f
CJIOBBIE TIOCJIEI0BATEIILHOC 419408
Onpenenenne  u § CHocoOBl  3afaHUs  YMCIIOBBIX hitps://m.edso0.ru/7
4.1 nocjenoBaTeNbHOCTEH.  3aJaHue  IOCIIeA0BATEIbHOCTH 419408
pexyppeHTHOI (hopMyIioit 1 popMysIol n-ro wieHa -
42 Apudmerndeckass nporpeccus. Popmynsl n-ro uiena| https://m.edsoo.ru/7f
' apu(QMeTHYECKOil Mporpeccuu, CyMMBbI MEPBHIX N YJIEHOB 419d08
43 I'eomerpuueckast mporpeccus. Popmyasl n-ro wiena | https://m.edsoo.ru/7f
' TE€OMETPUUECKOIN MPOTrPECCUH, CYMMBI IIEPBBIX N UJIEHOB 419d08
44 N3obpaxenue YJICHOB apupMeTHIeCKOn u | https://m.edsoo.ru/7f

T€OMETPUUYECKON MPOTrpecCHil TOYKAMH Ha KOOPJIAUHATHOMN

419d08
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MJIOCKOCTH. JINHEHHBIN U SKCITOHEHIIMATBHBINA POCT

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

4.5 CI1o’XHBIC TTPOIICHTHI 419408
https://m.edsoo.ru/7f
) BeposiTHOCTB M cTaTUCTHKA 419408
[IpencraBnenre MaHHBIX B BHUAE TaONHI[, IUarpamw, https://m.edsoo.ru/7f
5.1 rpa¢uKoB, HHTEPIPETALNS JaHHBIX. UTEHHE U IIOCTPOCHHE 419408
Ta0JIUII, IUarpaMM, TpaduKOB MO PEATHHBIM JIAHHBIM -
5.2 [TepecTanoBku u pakTopuan httpS://ﬂggSgo.ruﬁf
5.3 CodeTaHus U YUCIIO0 COUCTAHUI https://m.edsoo.ru/ 7t
' 419d08
Tpeyronpuuk [ackans. Pemenue 3a1a4 ¢ ucnonbs3zoBanueM | https://m.edsoo.ru/7f
54
KOMOHWHATOPHKH 419d08
['eomerpuueckasi BeposTHOCTh. CirydaiHbIi BEIOOP TOYKH hitps://m.edsoo.ru/7
9.5 U3 (QUrypsl Ha IUIOCKOCTH, W3 OTpe3Ka WU W3 JYyTIH 419408
OKPY>KHOCTH S
56 Wcnpitanne. Ycrmex u Heymada. Cepust ucnbitanuii 1o | https://m.edsoo.ru/7f
' HIepBOTO ycrexa 419d08
57 Cepust ucnbitanuii bepuymiu. BepositHoctn coObituii B | hitps://m.edsoo.ru/7f
' cepuu ucnelTaHuil bepHymm 419d08
. N https://m.edsoo.ru/7f
5.8 CrnyuaiiHas BeIMYMHA U paclpeelieHue BeposTHOCTEH 419408
Marematnueckoe oxuaaHnue u aucnepcus. I[Ipumepsr hitps://m.edsoo.ru/7f
59 MaTeMaTHYECKOTO  OXHIAHHS KAk  TEOPETHYECKOTO 419408
CpEIHEro 3HaYCHHs BETMYMHBI S
MaTeMaTquiKoe OXUJAHUE M JHUCHEPCHS CHYSaHHOM | |\ cdeon ru/7f
510 |BemuuwmHBI "YHCIO YCIIEXOB B CEPUHM  HUCIBITAHUI
" 419d08
bepnymm
[Monsitue 0 3aKoHe Oompmmx uymcen. M3mepenue https://m.edsoo.ru/7f
5.11 |BeposiTHOCTEHl ¢ moMmolIpl0 4YacToT. Ponb W 3HaueHue 419408
3aKoHa OOJIBIIMX YUCEN B IPUPOJIE U 00IIecTBE A
5 LeoMeThis https://m.edsoo.ru/7f
cOMETP 419d08
6.1 Cunyc, kocunyc, Tanresac yriaos ot 0 go 180°. Ocuoroe | https://m.edsoo.ru/7f
' TPUTOHOMETPHUUECKOE TOXKAeCTBO. POPMYIIbI IPUBEICHUS 419d08
Pemenne tpeyronbHukoB. Teopema KOCHHYCOB U TeOpeMa https://m.edsoo.ru/7f
6.2 CHHYCOB. Pemenue MPaKTUYECKHUX 3a/1a4 c

HCIIOJIb30BAHUECM TCOPEMBI KOCMHYCOB U TCOPCMBI CHHYCOB

419d08
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6.3 [TpeobpazoBanue momobus. ITogobue cooTBeTCTBEHHBIX | hitps://m.edsoo.ru/7f
' AJIEMEHTOB 419d08
Teopema 0 HPOM3BEICHUU OTPE3KOB XOPI, TEOPEMBI O https://m.eds0o.ru/7

6.4 NPOM3BEACHUU OTPE3KOB CEKYIIMX, TEOpeMa O KBaJpaTe ) 41'9 408 )
KacaTeJbHON E—
Bekrop, nnuHa (MOIyib) BEKTOpa, COHAIpPaBICHHBIE
BEKTOPBI, IPOTHBOIIOJIOKHO HAIPABICHHBIE BEKTOPHI, .

6.5 KOJUIMHEAPHOCTb ~ BEKTOPOB,  PAaBEHCTBO  BEKTOPOB, https.//ﬂggggo.ruﬂf
olepanuu HaJ BeKTopamu. Pa3jokeHne BEeKTopa 1o IByM E—
HEKOJUTMHEApHBIM BEKTOpaM

6.6 Koopaunatet  Bektopa.  CkamsipHoe — mpowusBenenue | https://m.edsoo.ru/7f

' BEKTOPOB, IPUMEHEHHE JIJISl HAXOXKICHUS JUTHH U YTJIOB 419d08
JlexapToBbl KOOpAMHATHI Ha IUIOCKOCTH. YpPaBHEHUs

6.7 npsAMON M OKPY)KHOCTH B KOOpJHMHATax, mepeceueHwue | https://m.edsoo.ru/7f

' OKPY)KHOCTEH H TpsMBIX. MeTox KOOpAMHAT W €ro 419d08
pUMEHCHHE

6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH https://m.eds00.ru/7f

419d08

6.9 JlnmuHa oKpy)KHOCTH. ['pagycHast u paguaHHas mepa yria, | https://m.edsoo.ru/7f

' BBIUNCJIEHHUE JUIMH OYT OKPYKHOCTEU 419d08
6.10 |IImomaas kpyra, CEKTOpa, CETMEHTa https://m.edsoo.ru/7t
' HIa> KpyTd, pa, 419d08
JIBMOKCHUS TJIOCKOCTH M BHYTPEHHHE CUMMETPUHU q)nryli) https://m.eds0o.ru/7f
6.11 |(snemeHTapHBIC IpEeJCTaBICHNUS). [TapannenbHbIi
419d08
nepeHoc. [ToBopor
146.9. lns mpoBeaeHNs: OCHOBHOTO TOCY/IapCTBEHHOTO 3K3aMeHa M0 MaTeMaTHKe (Jajee -

OI'D mo MaremaTHKe) HCHOJIb3YyeTCsl MepeueHb (Koau(puKaTtop) MpoBEpsSEMbIX TPEeOOBAHUN K
pe3yjibTaTaM OCBOEHHUS OCHOBHOW 0OOpa3oBaTeIbHOM MPOrpaMMbl OCHOBHOTO  OOIIEro

06p330BaHI/I$I H DJIEMCHTOB COACPKAHUA.

Tabmuma 11.10

[Tposepsiembie Ha OI'D Mo MaTeMaTrke TpeOOBAHUS
K pe3yJbTaTaM OCBOEHHSI OCHOBHOM 00pa30BaTEIbHOMN MPOTpaMMbl
OCHOBHOTO 00ITIeT0 00pa30BaHMs

Kon [IpoBepsiembie TpeOOBaHUS K IPEIMETHBIM PE3yJIbTaTaM OCBOCHHS
MIPOBEPSIEMOTO | OCHOBHOM 00pa30BaTEIbLHOM MpOrpaMMbl OCHOBHOTO 00111eT0 00pa3oBaHus
TpeOoBaHUs Ha ocHoBe PI'OC
1 YmMmenne ONCpHUPOBATH NOHATUAMMA: MHOKCCTBO, IOAMHOKCCTBO, OIICpallun

HaJl MHOXKECTBaMH; yMEHHE ONIEpUPOBATh MOHATUSAMU: Ipad, CBSI3HBIN rpad,
JIepeBO, LUKII, TPUMEHATh UX MPHU PEUICHUH 33Ja4; YMEHUE HCIOJb30BaTh
rpadguyueckoe TMpEACTaBIEHWE MHOXECTB Ui OINUCAaHUS peabHBIX
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MIPOLIECCOB U ABJICHUH, IPU PELICHUH 33]a4 U3 IPYTHX YUeOHBIX MPEIMETOB

YmMmenue OIICPHUPOBATHE IIOHATUAMMU: OIPEACICHUEC, aKCHOMa, TEOpEMa,
J0Ka3aTCIbCTBO, YMCHUC pacrio3HaBaTb HCTUHHBIC n JIOKHBIC
BBICKA3bIBAHUA, IPUBOAUTE IMPUMEPbBI W KOHTPIIPUMCEPEBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUA BBICKA3bIBaHHUI

YMeHue omnepupoBaTh IMOHATUSAMHU: HATypalbHOE YMCIO, IIPOCTOE U
COCTAaBHOE YMCJIO, ACIMMOCTb HATYPAJIbHBIX YHCEN, IPU3HAKU JEIUMOCTH,
1IeJI0€ YKCII0, MOIYJb YHCNIa, OOBIKHOBEHHAs Apo0b U JIeCATUYHAs Ipo0b,
CTaHJApPTHBIA BHJ YMCJIA, PALMOHAIBHOE YUCIIO, UPPALMOHAIBHOE YHUCIIO,
apu(MeTHUECKUI KBaJpaTHBI KOPEHb; YMEHHE BBIMOJIHATH NCHCTBUS C
YHUCJIAMHU, CPABHUBATh U YIOPSIOYMBATH YMCIIA, MPEICTABIIATH YHMCIA Ha
KOOPJMHATHOM MNPAMOM, OKPYIJIATH YMCIIA; YMEHHME AENaTh NPUKUIAKY H
OLICHKY pe3yJIbTaTa BBIYUCICHUN

YMeHue onepupoBaTh MOHATHSAMH: CTENEHb C LEJIbIM II0Ka3aTeseM,
apu(MeTHYeCKUl KBaJIpaTHBIH KOpEHb, MHOIOYJIEH, airedpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOH CTENeH: OOJbIe
€/IMHULIbI; YMEHHUE BBINOJHATH pacdyeTsl 1o (Gopmynam, mpeodpazoBaHUs
HENBIX, JPOOHO-PAIIMOHATBHBIX BBIPAKCHUH M BBIPAKCHUNH C KOPHIMH,
pa3ioKeHue MHOTO4JIeHa Ha MHOKUTENH, B TOM YUCIIE C UCIOJIb30BAaHUEM
(bopMyI pa3sHOCTH KBaJpaTOB U KBaJpaTa CyMMbI U Pa3HOCTH

VYMeHne onepupoBaTh MOHATUSAMHU: YHCIOBOE PAaBEHCTBO, YPaBHEHHE C
OJIHOU TIEPEMEHHOM, YUCIIOBOE HEPABEHCTBO, HEPABEHCTBO C IIEPEMEHHOM;
YMEHHME pellaTh JIMHEWHbIE W KBaJpaTHbIE YpaBHEHUs, JPOOHO-
palMoHaIbHBIE YPABHEHHUS C OJJHOM IEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX
yYpaBHEHUH, TMHEITHbIE HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHbIE U APOOHO-
paluoOHaIbHBIE HEPABCHCTBA C OJHOM IEPEMEHHOW, B TOM 4YHUCIE IIPU
peleHnn 3a7a4 U3 JpYyrux MNPeAMETOB M MPAKTHUYECKUX 33]1a4; YMEHUE
UCIIOJIB30BaTh KOOPAUHATHYIO NMPAMYIO U KOOPAWHATHYIO IUIOCKOCTBH IS
M300paKeHUs! pelIeHU ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATHAMH: (QYHKIMS, TpaduK (QYHKIHH, HYIH
(GyHKLINU, MPOMEXYTKH 3HAKOINOCTOSHCTBA, MPOMEXYTKH BO3pACTaHMUA,
yObIBaHMS, HaWOOJIbIIEE W HAWMEHbIIEEe 3HA4YCHUs (QYHKIUU, yMEHHE
ONEpUpPOBATh MOHATUSAMHU: TMpsMas MPONOPLHUOHAIBHOCTb, JIMHEWHAas
byHKMsA, KBaApaTuyHas (QyHKUUsA, oOpaTHas MPONOPLHUOHAIBHOCTD,
napabosa, runep0osia; yMeHUe CTPOUTh rpaduku GyHKIUHI, UCTIOTB30BaTh
rpaduku Ui onpeneNeHUs CBOMCTB IPOLIECCOB W 3aBUCUMOCTEH, IUIs
peleHus 3ajad M3 APYruxX Y4eOHBIX MPEIMETOB U PEANbHOM KHU3HU;
yYMEHHE BbIpakaTh GOpMyJIaMU 3aBUCUMOCTH MEXKy BeIMUYUHAMU

YMeHnE OIICPHUPOBATH MMOHATHUAMU: ITOCTICAOBATCIIBHOCTD, apmi)MeTquCKas{
U TeOMeTpUYecKass NPOrpeccHH; YMEHUE HCIONb30BaTh CBOMCTBA
MOCJIEIOBATEILHOCTEH, (hOPMYIIBI CYMMBI M OOIIETrO 4jeHa MPH PEIICHUH
3a/1a4, B TOM 4YHCIE 3a7a4 U3 APYTHX y4eOHBIX MPEAMETOB U PEaTbHOM
KU3ZHU

YMeHue pemiars 3a/1a4i pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOIEHTHI, 10JIU U
YacTH, JBI)KEHUE, padoTy, IIEHY TOBApOB M CTOMMOCTb MOKYIOK U YCIYT,
HaJIOTH, 3a7a4yd Hu3 O0JacTh YNpaBiICHUS JUYHBIMU U CEeMEHHBIMU




¢buHaHCaMM); YMEHHE COCTaBISATh BHIPAKEHUS, YpAaBHEHUS, HEPABEHCTBA U
CUCTEMBl IO YCJIOBUIO 3a/1ayd, MCCIEA0BaTh IIOJYyYEHHOE pElICHUE U
OLICHUBATH MPABAOINOI00HOCTH MOTYYEHHBIX PE3YIbTATOB

YMeHue onepupoBaTh NOHATHAME: (QUTYpa, TOYKA, OTPE3OK, psMas, JTyd,
JIOMaHasi, Yroj, MHOTOYI'OJbHUK, TPEYroJbHUK, PABHOOCAPEHHBIA U
PaBHOCTOPOHHHIA TPEYTrOJILHUKH, MIPSMOYTOJIbHBIN TPEYTOJIBHUK, ME/INaHa,
OuccekTpuca " BBICOTA TPEYroJbHUKA, YETHIPEXyTOJIbHUK,
napajieiorpaMM, — poM0,  TPSIMOYTOJIBHUK,  KBajapaT,  Tpamelus;
OKPYXHOCTh, KpPYT, KacaTeibHas; 3HAKOMCTBO C TPOCTPAHCTBEHHBIMU
burypamu,; yMeHue pemiath 3a7a4u, B TOM YHCIIC U3 TIOBCEHEBHOM KHU3HH,
HA HAXOXICHHE TEOMETPUYCCKUX BEIMYUH C MPUMEHEHHEM H3YYEHHBIX
CBOICTB Quryp u ¢pakroB

10

YMeHue omnepupoBaTh IMOHSATUSAMHU: PaBEHCTBO (UIyp, PaBEHCTBO
TPEYTOJIBHUKOB; MapaJUIEIbHOCTh U NEPIEHAUKYISAPHOCTD IMPSMBIX, YIOJI
MEXY MPSIMBIMHU, IEPIEHNKYIISP, HAKIOHHAS, IPOEKLUs, mogooue puryp,
N0JOOHBIE TPEYTOJILHUKH, CUMMETPHsSI OTHOCHTEIBHO TOYKH M TIPSMOIA;
YMEHHUE paclio3HaBaTb PaBEHCTBO, CUMMETpPHIO U mojpodbue uryp,
IIapaJJIEIIbHOCTD U NEPIIEHIUKYIIAPHOCTD MPSAMBIX B OKPYXKAIOIIEM MUpE

11

YMeHue onepupoBaTh MOHATUSIMM: JUIMHA, PACCTOSHUE, Yroji (BeJIWYMHA
yria, CHHYC U KOCHHYC yIJla TPEyroJibHUKA), TUIOIIA/b; YMEHHUE OIICHUBATh
pa3Mepsl IPEAMETOB U 00BEKTOB B OKPY>KAIOILIEM MUPE; YMEHHE IPUMEHSATh
(bopMyIbl IepuMeTpa U IJIOLIa M MHOTOYTOJIbHUKOB, JJTMHBI OKPYKHOCTH
U IUIOIIAJIM Kpyra, oObeMa MpsIMOYTOJIBHOTO Napajulesienunesia; yMeHue
IIPUMEHSATH NIPU3HAKKU PABEHCTBA TPEYTOJILHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojibHuka, Teopemy I[ludaropa, TpuroHomeTpuyeckue COOTHOLICHHS
JUISl BBIYACIICHUS UIMH, PACCTOSTHUM, TIOMAnEeH

12

YMenue u3zo0paxarb IUIOCKME (QUIypel W UX  KOMOWHaIuw,
IPOCTPAaHCTBEHHbIE (UIYphl OT PYKH, C TIOMOLIBIO YEPTEXKHBIX
MHCTPYMEHTOB U 3JIEKTPOHHBIX CPEJICTB IO TEKCTOBOMY HJIM CUMBOJIBHOMY
OIMCAHHUIO

13

YMeHue onepupoBaTh MOHATUSAMU: NPSAMOYTOJIbHAS CUCTEMA KOOpPJAWHAT;
KOOpJMHAThl TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEJCHUE BEKTOpa Ha
YHUCII0, CKANIPHOE IIPOM3BENEHUE BEKTOPOB; YMEHHME HCIIOJIb30BATh
BEKTOPBI U KOOPJAMHATHI JUIsl IPEICTABICHUS JaHHBIX U PELIEHUS 3a/1ay, B
TOM YHCJI€ U3 JPYrUX y4eOHBIX MPEAMETOB U PEAIbHOM KU3HH

14

YMeHue onepupoBaTh MOHITUSIMH: CTOJIONKOBBIE i KPYTOBBIE THArPaMMBI,
TaONMuIBl, cpeaHee apudMeTndeckoe, MeauaHa, HauOoJbplIee U
HaUMEHbIIIee 3HAYCHHUS, pa3Max YHCIOBOro Habopa; yMeHHE W3BJICKaTh,
MHTEPIPETUPOBATH U MPEOOPa30BbIBATh HH(OPMALINIO, TPEJICTABICHHYIO B
TablIMIaX ¥ Ha JUarpammax, OTPa)karollyl0 CBOMCTBA M XapaKTEPUCTHKHU
PEAIBHBIX IIPOLCECCOB M ﬂBHeHHfI; YMCHHUE paclio3HaBaTb HU3MCHYHBLIC
BEJIMYMHBI B OKPYKAIOIIEM MHUPE

15

YMeHue omnepupoBaTh IOHATUSMHU: CIIy4alHbI ONBIT (CIydaliHBIN
SKCTIIEPUMEHT),  JJIEMEHTapHOE  COOBITHE  (dJIEMEHTapHBIA  HCXO)
CJIy4aifHOTO OIIbITa, CIIy4aifHOE COOBITHE, BEPOATHOCTh COOBITUS; yMEHHE
HaXOJUThb  BEPOSTHOCTU  CIIydyailHBIX  COOBITMH B ONBITaX C




PaBHOBO3MOXXHBIMHA 3JICMCHTAPHBIMU CO6BITI/I5[MI/I; YMCHHE PCIIaTh 3aJadun
MCTOJOM OpIraHU30BAHHOI'O Hepe6opa U C HCIIOJB30BAHHUCM IIpaBHJIa
YMHOXCHHA, YMCHHC OLCHHBATb BCPOATHOCTH PCAJIBHBIX COOBITHH U
ﬂBHCHI/Iﬁ, IMOHUMATh POJIb MPAKTHUYCCKU HOCTOBCPHLIX U MAJIOBCPOATHBIX
COOBITHH B OKpYyXXaromeM MHPE U B KXKHU3HH, 3HAKOMCTBO C IIOHATHUEM
HC3aBUCHMbIX COGBITI/Ifl; 3HAKOMCTBO C 3aKOHOM OOJIBIIMX YHCEI M €ro
POJIBIO B MAaCCOBBIX SBJICHUAX

16 VYMeHue BbIOUpaTh MOAXOAIMN N3y4eHHBIH METOJ| JJIs pelleHHs 3a1auH,
IIPUBOAUTH NPUMEPHl MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEM B IPUPOAEC U
JKU3HHU, PaclO3HaBaTh IPOSBICHUE 3aKOHOB MAaTEMaTHKU B HCKYCCTBE,
OIMUCBIBATh OTJEJIbHBIE BBIJAIOLINECS PE3YJbTaThl, IIOJYYCHHBIE B XOJE
pa3BUTUSA MaTEMAaTUKHU KaK HayKH, IPUBOJUTH IPUMEPBI MATEMATUYECKUX
OTKPBITHH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU HCTOPUHU

Taomuua 11.11

[TepeueHs 31eMeHTOB coepkaHusl, mpoBepsieMbix Ha OI'D
10 MaTeMaTUKE

Kon [IpoBepsieMblil JIEMEHT COACPKAHUS
1 Yuciia ¥ BEIYUCIEHUS
1.1 Hatypanbnbie u nemnsie uncna. [IpusHaku 1eIMMOCTH IeNbIX YHCeN
1.2 OOBIKHOBEHHBIE U JIECATHYHBIE IPOOH, TIPOIEHTHI, OECKOHEUHBIE IEPUOANUECKIE
Ipodu

1.3 Pannonaneuble yncna. Apudmernyeckue onepamnuy ¢ palMoHaIbHBIMU YHCIAMU

14 JeiictButenpHple uyncia. ApudMeTndyeckue onepanuud ¢ JeHCTBUTEIbHBIMU
qHCcIaMu
1.5 [TpubnuxKeHHble BBIYMCICHMS, MpPaBUIa OKPYIJIEHUS, MNPHKUAKA U OIEHKa

pe3yJibTaTa BEIYMCIECHUN

2 AnrebpanuecKue BhIpaXKEHUS
2.1 BykBeHHbIE BhIpaykeHHsI (BBIPAKEHUS C IEPEMEHHBIMH)
2.2 Crenenb c nenbiM mokaszareneM. CTeneHb € palMOHAIBHBIM I10Ka3aTeNeM.

CBolicTBa CTEIIEHU

2.3 MHOTOYJIEHBI

24 Anrebpanueckas 1po0b

2.5 ApudmeTnuecknii KOpeHb HaTypajabHOU cTeneHu. JlefcTBUs ¢ apupMeTHUECKUMHU
KOPHSIMU HaTypaJlbHON CTENIEHH

3 YpaBHEHUS U HEPAaBEHCTBA

3.1 Ilensie w npoOHO-panoHaNbHBIE YypaBHEHUS. CHCTEMBI M COBOKYITHOCTH




YpaBHEHHI

3.2 Llensle n ApoOHO-panMOHANBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
HEPaBEHCTB
3.3 Pemienue TekcTOBBIX 3a1a4
4 YucnoBble IOCIIEI0BATEIBHOCTH
4.1 [TocremoBaTebHOCTH, CIIOCOOBI 3aJaHUS MTOCIIEI0BATEIBHOCTEH
4.2 Apudpmernueckass H reoMmeTpuueckas mporpeccur. Dopmyna  CIO0KHBIX
IPOIICHTOB
5 OyHKIMU
5.1. Oyukuus, cnocoOsl 3aganus pyHkuuu. ['papux Gyaxmumn. O01acTs onpeaeneHus
U MHOXECTBO 3HaueHMd ¢yHkumn. Hymm  yskumum.  IIpomexyTtkn
3HAKOMOCTOSHCTBA. [IPOMEXYTKM MOHOTOHHOCTH (YHKIHMH. MaKCUMyMBI |
MHHUMYMBl QyHKIMH. HamOombinee W HauMeHbllee 3HaueHHE (QYHKIHMU Ha
IPOMEKYTKE
6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapTOBBI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 ['eomerpuueckue GUrypsl 1 X CBOMCTBa
7.2 TpeyronbHuK
7.3 MHoroyronsHuKu
7.4 OKpy’»KHOCTb U KpyT
7.5 N3mepenune reomeTpuyecKkux BEITUYHH
7.6 BexTops! Ha TUIOCKOCTH
8 BeposTHOCTh ¥ CTaTUCTHKA
8.1 OmnwucarenpHast CTATUCTHKA
8.2 BepostHocTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padmsr




