MYHHUIUITAJIBHOE BIOJKETHOE OBIIEOBPA30OBATEJIBHOE YUPEXJIEHUE
HOBOCUBUPCKOI'O PAMOHA HOBOCUBUPCKOM OBJIACTH
«JIEHUHCKAS CPEJIHSSA HIKOJIA Ned7»

630555, HoBocubupckas o6actb, HoBocubupckuii paitos, ¢. JIeaunckoe, yi. Jlenuna, 50
tenedon/daxc 2-954-453, S 47 _nov@edu54.ru

Brinucka u3 0cCHOBHO 00pa3oBaTeIbHON IPOrpaMMbl
OCHOBHOT0 00I1IeT0 00pa30BaHUs

Pabouas nporpamma yueOHOTO npeameTa

«MatemaTuka»



Pabouass mporpamma mo yueOHOMY mnpeamery «Maremaruka» (Jajgee COOTBETCTBEHHO -
nporpaMMa IO MaTeMaTHKe, MaTeMaTHKa) BKIIIOYAeT IOSCHUTEIbHYIO 3aIllUCKY, COAEp KaHue
00yueHUs, INIAHUPYEMBIE PE3YJbTaThl 0CBOEHUS IPOTPaMMbl II0 MaTEMAaTHKE.

[TosicHuTenbHAS 3aMIUCKA.

[Tporpamma o MmareMaTuke st o0yqaromuxcs 5-9 kinaccoB pazpadborana Ha ocHoBe PI'OC OOO.
B nporpamme no MaremaTuke yuTeHbI UAEU U NTOJI0KEHUS KOHLEIIIMY Pa3BUTHS MAaTEMAaTHUECKOr0
oOpa3zoBanus B Poccuiickoii @enepanuu.

[IpeameroM MaremMaTUKu SBIAIOTCA  (YyHAAMEHTAlbHbIE CTPYKTYphl —HAIlero Mupa -
IPOCTPAaHCTBEHHBIE (POPMBI U KOJUYECTBEHHbIC OTHOLICHUS (OT MPOCTEUIIMX, yCBAaUBACMbIX B
HEMOCPEJCTBEHHOM OIIBITE, 10 JOCTaTOYHO CIIOKHBIX, HEOOXOAUMBIX JJIsl pa3BUTHUS HAYUHBIX U
OPUKIAAHBIX Haei). Maremarndeckue 3HaHUS O0O0ECHEYMBAIOT TOHMMAaHHWE MPUHIMIIOB
YCTPOMCTBA UM MCIIOJIB30BAHUS COBPEMEHHOW TEXHHMKH, BOCHPHUATHE U HHTEPIPETALUIO
COLMAIbHOM, YKOHOMHYECKOW, MOJIMTUYECKOW HH(OpPMALMHU, HAIOT BO3MOXKHOCTH BBINOJIHATH
pacy€Thl U COCTABIIATH AJITOPUTMbI, HAXOAUTh U MIPUMEHATH (YOPMYIIbL, BIaJETh IPAKTUYECKUMHU
npuéMaMy reOMETPUYECKUX U3MEPEHHUN U MOCTPOEHUH, YNTaTh UHPOPMALIUIO, TIPEACTABICHHYIO
B BHUJE Ta0Nul], AUarpaMM U TpaduKoB, *KUTh B YCIOBMSX HEONPENEIEHHOCTH M IOHUMATh
BEPOSATHOCTHBIN XapakTep CllydallHbIX COOBITHM.

N3yuenne maremMatuku QopMUpYyeT y OOYYarOLIUXCSl MaTeMaTW4YeCKUH CTWIb MBIIUICHHS,
IPOSIBJISIIOLIMICS B ONPENEIEHHBIX YMCTBEHHBIX HaBblkax. OOyuaroluecss OCBauBalOT TaKue
IpUEMBI U METO/IbI MBILIUIEHUS, KAK MHAYKLUSA U IeyKIHsL, 00001eH1e U KOHKPETU3alUsl, aHATIN3
U CHHTE3, Kiaccu(puKanuss W cucTeMaru3anusi, a0cTparupoBaHue © aHaiorui. OOBEKTHI
MareMaTU4eCKUX YMO3aKJIIOYEHUI, NpaBuUiIa UX KOHCTPYUPOBAHMS PACKPBIBAIOT MEXaHU3M
JIOTHYECKUX TIOCTPOSHHI, CITOCOOCTBYIOT BBIPA0OTKE yMEHUs (hOpMYIMpOBaTh, 00OCHOBHIBATH U
JIOKa3bIBaTh CYKIECHHUS, TEM CaMbIM Pa3BHBAIOT JIOTHYECKOE MbIILICHHE. V3yueHue MaTreMaTuku
oOecrneurBaeT GOPMUPOBAHHE ANTOPUTMUYECKOW KOMITOHEHTHI MBIIIJIEHUS ¥ BOCITUTaHUE YMEHUI
JEICTBOBaTh 10 3aJaHHBIM aJITOpPUTMaM, COBEPLIEHCTBOBAaTb W3BECTHBIE M KOHCTPYHPOBATh
HOBBIE. B mpoiiecce pemienus 3aa4y - 0CHOBOM yueOHOMN NesATENbHOCTH Ha YPOKAaX MaTeMaTHKH -
pa3BHUBAIOTCS TBOPYECKAs U MPUKJIIAJAHASL CTOPOHBI MBILIUICHUS.

OOyudeHne maremMaTruke Aa€T BO3MOXKHOCTh Pa3BUBATh Yy OOYYAIOIIKUXCSI TOYHYIO, PAllHOHAIBHYIO
U HHPOPMATUBHYIO peub, YMEHHE OTOMpaTh HanboJee MOAXOIAINE SI3bIKOBbIE, CHMBOJIMYECKHE,
rpaduyeckue cpeacTBa s BRIPAXKEHUS CYKACHUHM U HAIJISIIHOTO UX MPEACTaBICHHUS.

[Ipy u3ydeHUH MaTeMaTHKH OCYIIECTBIseTcs oO0Ilee 3HAKOMCTBO C METOJaMM MO3HAHUSA
JEHCTBUTENBHOCTH, MPEACTABICHUAMU O IMpeaIMeTe U METOAAX MAaTeMaThKH, UX OTIMYHUU OT
METOJIOB JIDYTMX €CTECTBEHHBIX M TyMaHUTApHBIX HayK, 00 OCOOEHHOCTAX NPUMEHEHUs
MaTeMaTHKU JJIs PEelIeHUs] HayYHbIX U MPUKIAAHBIX 3a/1a4.

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

dbopMupoBaHUE LEHTPAJIBHBIX MaTeMAaTUYECKUX MOHATUN (YHCIIO, BEMYMHA, T€OMETpHYecKast
¢urypa, mnepeMeHHas, BEPOSITHOCTb, (YHKIMS), OOECHEUMBAIONIUX IPEEMCTBEHHOCTh U
MEePCIEeKTUBHOCTh MaTeMaTHUYeCKOT0 00pa30BaHus 00yJaroInXCs;

NoBEICHHE OOYYaIOIIMXCsl Ha JOCTYITHOM JJsi HHUX YPOBHE K OCO3HAaHMIO B3aWMOCBSI3U
MaTeMaTUKd WU OKPYXAIOUIero MHUpa, MOHMMaHHE MaTeMaTHKH KaK YacTh OOIIed KyIbTypbl
4eJI0BEUECTBA;

Pa3BUTHE WHTEJUICKTYaJIbHBIX M TBOPYECKHX CIOCOOHOCTEH OOyJaromIMXcs, MO3HABaTEIbHON
AKTUBHOCTH, MCCJEN0BATEIbCKUX YMEHMM, KPUTUYHOCTH MBILUICHUS, UHTEpEca K H3Y4YECHHIO
MaTeMaTHKU;

¢dopmupoBanue (HYHKIMOHAIBHOW MaTeMaTMYECKOW TI'pPaMOTHOCTH: YMEHHs paclo3HaBaTh
MPOSIBJICHUS] MaTEMaTHUYECKUX MOHATUH, 00BEKTOB U 3aKOHOMEPHOCTEH B peaibHBIX HKU3HEHHBIX
CUTyallUsIX M TPU HU3YYEHHM JPYTUX Y4eOHBIX MPEIMETOB, IPOSBICHUS 3aBUCUMOCTEH U
3aKOHOMEPHOCTEH, (OPMYIMpPOBATh MX Ha SI3bIKE MATEMATHKU M CO3[aBaTb MaTreMaTH4ecKHe
MOJENIN, NPUMEHATh OCBOCHHBIH MAaTeMaTHYeCKUil amnmapar Juisd pelIeHUs IPaKTHKO-
OpPUEHTHPOBAHHBIX 3aJ]a4, UHTEPIPETUPOBATh U OLIEHUBATh MOTY4YE€HHBIE PE3yJIbTaThI.

OcHOBHBIE JIMHMM COAEp>KaHMS MNporpamMmsl 10 Maremaruke B 5-9 kmaccax: «Yucna 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
napajuieNibHO, KaKJasi B COOTBETCTBUU C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCHMO OJ[HA OT
JIPYroi, a B TECHOM KOHTAKTE U B3aUMOACHCTBUU.

ConmepkaHue TMporpaMMbl [0  MareMaTHKe, pachpelnenéHHoe Mo TromaM  oOyuyeHwus,
CTPYKTYpUPOBAaHO TakuM 00Opa3oM, 4TOOBI KO BCEM OCHOBHBIM, MPUHIMIIMAIBHBIM BOIPOCAM
oOyyaromiuecs: 0Opanianch HEOAHOKPATHO, YTOOBI OBJIaICHUE MAaTEeMaTUYeCKUMU MOHITUSIMH U
HaBBIKAMHU OCYILECTBILIOCH IMOCIEAOBAaTEIbHO U MOCTYMATENbHO, C COOJIIOACHUEM MPUHIIHIIA
IIPEEMCTBEHHOCTH, a HOBbIE 3HAHUS BKIIOYAIWCh B OOIIYI0 CHUCTEMY MaTeMaTUYeCKUX
NPEACTaBICHUN O0yJaroluXCcs, paciupss U yriyomnsist e€, oOpa3ys MpPOYHbIE MHOXKECTBEHHBIC
CBSI3HU.

B cootBerctBuu ¢ ®PI'OC OO0 Maremaruka sSBISETCS 00s13aTeNbHBIM YY€OHBIM MPEIMETOM Ha
YpOBHE OCHOBHOTO 00111eT0 00pazoBanus. B 5-9 kinaccax MaremaTuka TpaJullMOHHO U3y4aeTCs B
pamMKax 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 yueOHbI Kypc «BepostTHOCTh U
CTaTUCTHKA.

OO01iee ynciIO 4acoB, PEKOMEHJOBAHHBIX JJIsi M3Y4eHMs] MareMaTuku (0a30Bbli 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 Heneno), B 7 kiacce - 204 yaca (6 yacoB B HeZIeN0), B 8 Kilacce
- 204 gaca (6 yacoB B Hezel0), B 9 kiacce - 204 yaca (6 4acoB B HEJIEIIO).

W3yuyeHne MareMaTuKy Ha YpOBHE OCHOBHOTO OOIIETO 00pa30BaHMs HAIPABICHO HA JIOCTHKCHHE
00y4aronMMUCs TUYHOCTHBIX, METANPEMETHBIX U MPEAMETHBIX 00pa30BaTeNIbHBIX PE3YIbTaTOB
OCBOEHHUSI yUeOHOTO MpeIMeTa.

JIM4HOCTHBIE PE3YNIBTaThl OCBOECHHUS IIPOIPaMMBI 110 MATEMATHKE XapaKTEPU3YIOTCSL:
NaTpUOTUYECKOE BOCIIUTAHUE!

IIPOSIBJIEHMEM MHTEpeca K IMPOLUIOMY M HACTOSAILIEMY POCCHICKONM MaTreMaTHKH, LIEHHOCTHBIM
OTHOIIIEHUEM K JJOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUICKON MaTeMaTH4eCKOM IIKOJIbI,
K UCTOJIb30BAaHHIO 3THX JOCTHKEHUH B IPYTUX HAayKaxX W MPUKIAIHBIX cepax;

Ipa)KAaHCKOE U TyXOBHO-HPAaBCTBEHHOE BOCIIUTAHUE!

TOTOBHOCTBIO K BBINOJHEHUIO O00sS3aHHOCTEH TpaKAaHWHA W peaju3alMd ero Impas,
NPEICTaBICHUEM O MaTEeMaTUYeCKUX OCHOBAaX (PYHKIMOHMPOBAHMS DPA3JIUYHBIX CTPYKTYD,
SBJICHUH, TPOLEAYp TpakJaHCKOro oOliecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTBIO K
O00CYXKIEHHMIO 3TUYECKUX IMPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM INPUMEHEHHEM JOCTUKEHUI
HAyKH, OCO3HaHNEM BaKHOCTU MOPAJIbHO-ITUYECKUX IPUHLIAIIOB B IEATEIbHOCTH YUYEHOTO;
TPYOBOE BOCITUTAHUE!

YCTAaHOBKOM Ha AaKTHUBHOE Y4YaCTHE€ B PELIEHUU MPAKTUYECKUX 3ajJad MaTeMaTudecKou
HaIpaBJIE€HHOCTH, OCO3HaHWEM Ba)XKHOCTH MaTeMaTHyecKoro o0pa3oBaHMs HAa MPOTSHKEHUU Beel
KHU3HH Ul YCHEIHONW MpOoQeCcCHOHATBHON IEATENIbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHIA,
OCO3HAHHBIM BBIOOPOM U TMOCTPOEHUEM HHJWBHUIYaJbHOM TpaeKTOPUH o0Opa3oBaHUS U
KU3HEHHBIX TJIAHOB C YYETOM JINYHBIX HHTEPECOB M OOIIECTBEHHBIX MOTPEOHOCTEH;
ACTETUYECKOE BOCITUTAHUE:

CHOCOOHOCTBIO K AMOIIMOHAIBHOMY U 3CTETHUECKOMY BOCIPHUATHIO MareMaTH4eCKUX OOBEKTOB,
3aJa4, pelieHni, pacCy K I€HUI, YMEHHUIO BUIETh MaTeMaTHUECKIe 3aKOHOMEPHOCTH B UCKYCCTBE;
LIEHHOCTH HAay4YHOTI'O MIO3HAHHUS:

OpHUEHTAIMEH B 1EITETbHOCTH HAa COBPEMEHHYIO CUCTEMY Hay4HBIX ITPEJICTABICHUIH 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHs UYEJIOBEKa, NMPHUPOJBI U OOIIEeCTBA, MOHUMAHUEM MaTreMaTu4ecKoi
HayKH Kak cepbl UeT0BEYECKON IeATeIbHOCTH, 3TAMOB €€ pa3BUTHS U 3HAUMMOCTH ISl pa3BUTHUS
LIMBUJIN3AL1MH, OBJIAJICHUEM SI3bIKOM MAaTEMAaTUKU U MaTeMaTHYECKON KYJIbTYpOl KaK CpEACTBOM
MTO3HAHUS MUPA, OBJIAICHUEM NIPOCTEHIIMMHU HABBIKAMH UCCIIEA0BATEIbCKOM 1€ TEIbHOCTH;
¢u3nueckoe BocnuTanue, GoOpMUPOBAHUE KYIIBTYPbI 30POBbS M AMOILIMOHAIBHOTO OJIArOMOTy Y sl :



TOTOBHOCTBIO NPUMEHATh MareMaTHUYeCKHE 3HAHUS B HMHTEpPECAaxX CBOETO 370POBbs, BEIEHUS
37I0pOBOro 00pa3za ’KM3HU (30POBOE NMHUTaHHUE, COATAHCUPOBAHHBIA 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 MareMaTW4yeCKUX 3HAaHWM M pelleHus 3azad B o0jacTu
COXPAaHHOCTH OKpPY)KAIOIIEW Cpebl, IUIAHUPOBAHUS IIOCTYIIKOB M OLIEHKM HX BO3MOYKHBIX
HOCIEICTBUM Ul OKpY)Karolled cpefbl, 0CO3HAaHUEM INI00AJbHOI0 XapakTepa HKOJIOTMYECKHX
Ipo0JIeM U IMyTeH UX pelIeHMUs;

aJlanTalnys K M3MEHSIOIUMCS YCIOBHSIM COLIMAIbHON U IPUPOAHON Cpebl:

TOTOBHOCTBIO K JIEHCTBUSAM B YCIOBMSIX HEONPEAEIEHHOCTH, IIOBBILLIEHUIO YPOBHS

CBOEH KOMIIETEHTHOCTH 4Yepe3 MPAKTHUUYECKYIO AEATENbHOCTb, B TOM UHUCIIE YMEHUE YUUTBCS Y
JIpyrux Jofei, mnpuoOperarb B COBMECTHOM JEATENIbHOCTH HOBBIE 3HAaHUS, HABBIKH U
KOMIIETEHIIUH U3 OIbITA APYTHX;

HEOOXOIMMOCTBIO B (DOPMHUPOBAHNN HOBBIX 3HAHH, B TOM YHCIe (POPMYIUPOBATH HIIEH, TIOHSITHS,
TUIIOTE3bl 00 00BEKTaX M SBJICHUSX, B TOM YHCIIE paHEe HE M3BECTHBIX, OCO3HABATh Ae()ULIUTHI
COOCTBEHHBIX 3HAaHUIN U KOMIIETEHTHOCTEW, IUIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CUTYallMI0, BOCIIPUHUMATh CTPECCOBYIO CUTYALMIO KaK
BBI30B, TpEOYIOIIMI KOHTPMEp, KOPPEKTUPOBaTh NPUHUMAEMBIC pELICHHS U JICHCTBHSA,
(bopMyaMpOBATh U OLICHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATH OIIBIT.

B pesynbprare 0cBOCHHUSI IPOTPaMMBI [0 MaTeMaTHKE Ha YpOBHE OCHOBHOTO OOIIEro 00pa3oBaHHS
y oOyuaromerocst OynyT c(hOpMHpPOBAaHBI METANPEIMETHBIE pPe3ylbTaTbl, XapaKTepHU3yrOIIuecs
OBJIAJICHUEM  YHUBEPCAJIBbHBIMM  II03HABATEJIIbHBIMU  JIEUCTBUSIMH,  YHUBEPCAJIbHBIMU
KOMMYHUKATUBHBIMU JACHCTBUSMH U YHUBEPCAIbHBIMU PETYIATUBHBIMU ACHCTBUSAMH.
VYHuBepcalibHble  [O3HABaTelIbHbIE JAeWCTBUS  oOecrieunBaOT  (opMUpOBaHHE  0a30BbIX
KOTHUTUBHBIX MPOLIECCOB OOydaroUIMXcsi (OCBOEHHE METOJOB MO3HAHMS OKPY)KAIOLIEro Mupa,
IIPUMEHEHHUE JJOTHUECKHX, UCCIIE0BaTEebCKUX Olepaluii, yMeHui paboTars ¢ UHpOpMaLuen).

VY oOyuaromierocst 6ynyT copMHpOBaHBI cleyrolue 6a30Bble JOrHYecKue AeUCTBUS KaK 4acTb
YHHUBEPCAJbHBIX I03HABATEIbHBIX YUEOHBIX AEHCTBUIA:

BBISBIISIT U XapaKTepU30BaTh CYIIECTBEHHbIC MPHU3HAKK MAaTEMAaTHUYECKUX OOBEKTOB, MOHSATHA,
OTHOIICHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATh OIpPENEICHUs] TOHSATHI, YCTaHABIMBAaTbh
CYIIECTBEHHBIN MPU3HAK KiIacCU(UKAILMHU, OCHOBAHUS JJIs1 0000IIEHHUS U CpaBHEHHUS, KPUTEPUU
MIPOBOJIMMOTO aHAJIN3A;

BOCIIPUHMMATh, (opMynupoBaTh M MNpeoOpa3oBBIBATh CYXKAEHUS: yTBEpPIUTENbHBIE U
OTpULATEIbHbIE, €IMHUYHbIE, YACTHBIE U 00IIKE, YCIOBHBIE;

BBISBIISITH MaTeMaTHUECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M IPOTUBOpEUUs B (pakTax, TaHHBIX,
HAOJIONEHUAX U YTBEPXKACHHUAX, MpEAjaratb KpUTEPUH JUIsl BBISBICHHSI 3aKOHOMEPHOCTEH U
IIPOTUBOPEUNH;

MIPOBOJIUTH BBIBOABI C MCIOJb30BAHUEM 3aKOHOB JIOTUKH, JENYKTUBHBIX M HHIYKTUBHBIX
YMO3aKJIIOUEHHH, YMO3aKJIIOUEHHH 110 aHAJIOTUH;

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

U KOHTPIPUMEPbI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnoco® perieHus y4yeOHOM 3aiaun (CpaBHMBATh HECKOJIBKO BapHaHTOB pEILLEHUS,
BBIOMpATh HanboJee MOAXOIAIINN C YUETOM CAaMOCTOSTEIBHO BBIICIEHHBIX KPUTEPHEB).

Y obyuatomerocst OymyT chopMHUPOBaHBI CIEAYIOIIHE 0a30BhIE UCCIICIOBATEILCKUE ICUCTBUS KaK
YacTh YHUBEPCAIbHBIX MIO3HABATEIbHBIX yUCOHBIX EHCTBHIA:

UCIOJIb30BaTh BOIPOCHl KAaK HCCIENOBATEIICKUNA HHCTPYMEHT II03HaHUs, (OpPMYIUpPOBATh
BOIIPOCHI, (PUKCUPYIOIIUE IPOTUBOPEYHE, TPOOIEMY, CAMOCTOSATENIHO YCTaHABINBATh HCKOMOE U
JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTUPOBATH CBOIO MO3MIIUIO, MHEHUE;

IPOBOAUTH 10 CAMOCTOSITEILHO COCTABJIEHHOMY IUIaHY HECJIOXKHBIM AKCIIEPUMEHT, HEOObIIoe



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

CaMOCTOAITENIFHO (POPMYIHPOBATH OOOOIIEHUS M BBIBOJABI IO pe3yJbTaraM IPOBEAEHHOTO
HAOJIOIEHNUs, UCCIIEIOBAaHUs, OLICHUBATh JOCTOBEPHOCTh MOIYYEHHBIX PE3ylIbTaTOB, BHIBOJIOB U
000011IEHHI;

MPOrHO3UPOBATH BO3MOXKHOE pa3BUTHE IIpOIECcCa, a TaKke
BBI/IBUTaTh IPEATIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX YCIOBHSIX.

Y oOyugaromerocss OyayT chopMHpoOBaHbl yMeHHsT paboTarb ¢ HH(OpMaluMell Kak YacThb
YHUBEPCAIbHBIX IT03HABATEIIBHBIX YU€OHBIX JCHCTBUI:

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

BbIOMpATh, aHAIU3UPOBATh, CUCTEMATU3UPOBATh U UHTEPIPETUPOBATh MHPOPMALIMIO Pa3THMUHBIX
BUOB U (POPM IIPEACTABICHUS;

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

OLICHMBATh HAAEKHOCTh HWHGOPMAIMU MO0 KPUTEPHUSAM, MPEIJIOKEHHBIM Yy4YUTElIeM WU
c(OpPMYITUPOBAHHBIM CAMOCTOSATENIBHO.

YHuBepcanbHble KOMMYHUKAaTUBHbBIE JIEHCTBUSL 00eCIEYMBAIOT CPOPMHUPOBAHHOCTh COLUATIBLHBIX
HAaBBIKOB 00y4arOIIHNXCSI.

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

BOCIPUHUMATH U (POPMYIHUPOBATH CYXKICHHSI B COOTBETCTBHH C YCIOBUSIMU U IENSIMU OOIICHUS,
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 337]aBaTh BOIPOCHI 110 CYIIECTBY OOCYKIaeMOI TeMbI, TPOOIEMBI, pelraeMon
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 PE3YIbTaThl pEIIeHUs 3ajadd, OHKCIEPUMEHTa, WCCIEIOBaHMs, IPOEKTa,
CaMOCTOATENILHO BBIOMPATh (hopMar BBICTYIUIEHUS C YUETOM 3a/1a4 MPe3eHTALUU U 0COOEHHOCTEelH
ayIUTOPHH.

VY obyuatomierocsi OynyT copMHpPOBaHBl YMEHHsI COTPYIHHYECTBA KaK 4acTh YHHUBEPCAIbHBIX
KOMMYHHMKAaTUBHbBIX Y4€OHBIX JEMCTBUIA:

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

OPUHUMATH 11€7Ib COBMECTHOM JeSITEIbHOCTH, IUIAaHUPOBATh OPraHU3alMI0 COBMECTHON PaboTHl,
pacmpenemnsiTh BUIbI paboT, TI0rOBapuBaThCs, 00CYKIaTh MPOIIECC U PE3YAbTAT paboThl, 00001I1aTh
MHEHUS HECKOJIBKUX YEJIOBEK;

y4acTBOBATh B IPYMNIOBLIX (popmax paboTel (00CykaeHMs, 0OMEH MHEHUSMH, MO3TOBBIE ILITYPMbI
U JIpyTue), BBINOJIHATH CBOIO 4YacTh pabOThl M KOOPAWHUPOBATH CBOM JIEHCTBHUSA C JIPYTUMHU
YIeHaMU KOMaHbl, OLIEHHWBAaTh Kaue€CTBO CBOEr0 BKJaJa B OOIMIMHA MPOAYKT MO KPUTEPHSIM,
c(OpMyYITUPOBAaHHBIM YYaCTHHUKAMU B3aUMOJICHCTBUSI.

YHuBepcallbHbIE PETYISTUBHBIE 1EWCTBUS 00€CIeUnBaIOT (POPMUPOBAHUE CMBICTIOBBIX YCTAHOBOK
Y )KM3HEHHBIX HABBIKOB TUYHOCTH.

VY obyuatomerocst 6ynyT copMUpOBaHBl YMEHHUSI CAMOOPTaHU3AIMH KaK 9acTh YHHUBEPCATbHBIX
PETYIATUBHBIX YU€OHBIX ACHCTBUIL:

CaMOCTOSITEJIBHO COCTABIIATH TJIaH, AITOPUTM PEIICHUS 3a1a49H (MIIH €T0 9acTh), BRIOUPAaTh CIOCO0
peleHns ¢ y4€TOM MMEIOLINXCS PECYPCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh U
KOPPEKTUPOBATh BApHAHTHI PEHICHU ¢ y4ETOM HOBOM MH(POPMAIIUH.

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

BIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CaMOKOHTPOJS Tpolecca MU pe3yabrara pelieHus



MaTeMaTHU4YeCKOM 3a7auu;

IIPEIBUIETh TPYAHOCTH, KOTOPBIE MOTYT BO3HUKHYTH IIPHU PEILEHUH 3a/1a41, BHOCUTH KOPPEKTHUBBI
B JCATEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB, HAMIEHHBIX OIIMOOK, BBISBICHHBIX
TPYAHOCTEM;

OLIGHUBATh COOTBETCTBHE PE3y/IbTaTa ACATEIbHOCTH OCTABICHHOM eI U YCIOBUSAM, OOBSICHATD
OPUYMHBI JTOCTUXKEHUS WM HEJOCTHIKEHUS LeJIM, HaXOoAUTh OWMOKY, JaBaTb OLEHKY
IPUOOPETEHHOMY OIIBITY.

IIpenmeTHBIE PE3YNIBTATBl OCBOCHHS IPOTPAMMBI 110 MAaT€MAaTHKE NPEACTABIEHBI IO Tojam
o0y4eHHus1 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), 0OECHEeYMBAIOIIMX IPEEMCTBEHHOCTh U  IEPCIEKTUBHOCTb
MaTreMaTu4ecKoro 00pa3oBaHus 00yJarOIIUXCS;

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

HOoABEJCHUE OOY4YaIOUIMXCsl Ha [JOCTYIIHOM JJsi HHUX YPOBHE K OCO3HAaHMIO B3aUMOCBSI3U
MaTeMaTHKU U OKPYXKaIOLIEro MUpa;

dopmupoBaHue (YHKIMOHAIBHONH MaTeMaTHUYECKOH TI'pPaMOTHOCTU: YMEHMS pPAacHO3HaBaTh
MareMaTH4eckue 0OBbEKThl B PEAJIbHBIX )KM3HEHHBIX CUTYAIUSIX, IPUMEHATh OCBOCHHBIE YMEHUS
JUIsl PELIEHUs] IPAKTUKO-OPUEHTUPOBAHHBIX 3a]1a4, HHTEPIPETUPOBATh I1OJIyYE€HHBIE PE3YIIbTaTh
Y OLIEHUBAaTh X Ha COOTBETCTBUE MPAKTUUECKON CUTYaAIUH.

Hcnonb30BaTh YUCIEHHBIE METOJbI B IEKTPOHHBIX TaONMMIAX JUId pEeIIeHUs 3a7a4 U3 Pa3HbIX
y4eOHBIX IPEIMETOB: YHCIECHHOTO MOJICIIMPOBAHNS, PEIICHUS YPABHEHUH U MOMCKA ONTUMAJIbHBIX
pELIEHU.

OcHOBHBIE JIMHUU COJEp)KaHUS Kypca MareMaTuku B 5-6 Kkiaccax - apupMmeTuHdeckas u
reoMeTpHUECKasi, KOTOpble Pa3BUBAIOTCS MapayljIeNbHO, KaKJasi B COOTBETCTBUU ¢ COOCTBEHHOM
JIOTUKOW, O/IHAKO, HE HE3aBUCHUMO OJHAa OT JPYroi, a B TECHOM KOHTAKT€ U B3aMMOJEHUCTBHUU.
Taxxe B Kypce MaTeMaTHKH MPOUCXOAUT 3HAKOMCTBO C 3JIEMEHTaMU alreOpbl M OMHCaTeTbHON
CTaTUCTUKH.

N3yueHne apupmMeTnyecKkoro Marepruaia HaYMHAeTCsl CO CUCTEMAaTU3allui U pa3BUTHUS 3HAHUH O
HaTypaJbHBIX YHCJAX, MOJIyUEHHBIX Ha ypOBHE HadaJbHOTO 00Iiero odpaszoBanus. Ilpu sTom
COBEpPILIEHCTBOBAHHE BHIYUCIUTEIBHOM TEXHUKH ¥ ()OPMUPOBAHUE HOBBIX TEOPETUUECKUX 3HAHUN
COYETaeTCsl C Pa3BUTHEM BBIUHCIUTENBHON KYIbTYpbl, B YACTHOCTH C OOy4Y€HHEM MPOCTEUIINM
npuéMaM TPUKUIKA M OLEHKH pe3yJabTaTOB BBIUMCIECHHN. V3ydueHHMe HaTypasbHBIX YHCET
MPOOIDKaeTCs B 6 Kilacce 3HAKOMCTBOM C Ha4aJIbHBIMU MOHSATUSMU TEOPUH I€TUMOCTH.

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 APOOEH B MONHOM 00BEME MPEIIIECTBYET U3YUECHHUIO
JNECATUYHBIX Jpo0eii, 4To 11es1ec000pa3HO C TOUKH 3PEHHMSI JIOTUKH U3JI0KEHUS YUCIOBOM JTMHUH,
KOIJla TpaBWiIa JEHCTBUHA C JECATUYHBIMU JIPOOSMHU MOXKHO OOOCHOBATH YyX€ H3BECTHBIMHU
AJITOPUTMaMH BBITIOJTHEHUS 1EUCTBUN C OOBIKHOBEHHBIMU JPOOSIMU. 3HAKOMCTBO C JECATUYHBIMU
JIpOOSMHU PacIIMPUT BO3MOKHOCTH JJIsi IOHUMAaHUS 00y4YaroIUMUCS MPUKIATHOTO TIPUMEHEHHUS
HOBOM 3allMCH NPHU HU3YHYEHHUU JPYTUX MPEIMETOB U NPU MPaKTHUYECKOM HcIosib3oBaHuu. K 6
KJIacCy OTHECEH BTOPOH 3Tall B M3Y4E€HUH JpoOei, Iie IPOUCXOIUT COBEPILICHCTBOBAHUE HABBIKOB
CpaBHEHMs M IpeoOpa3oBaHus ApoOeil, OCBOCHHE HOBBIX BBIUMCIUTEIBHBIX AJITOPUTMOB,
OTTaYMBAHWE TEXHUKHM BBIYMCIEHUH, B TOM YHCJIE 3HAUEHUN BBIPAXKECHUH, COIAEpXKAIMX U
OOBIKHOBEHHBIE, U JECATHYHBbIE APOOH, YCTAHOBJIEHHE CBS3€H MEXAy HHMH, PACCMOTPEHHE
npuéMOB pelIeHus 3a1a4d Ha ApoOu. B Hauane 6 kiacca MPOUCXOIUT 3HAKOMCTBO C TOHSTHEM



IIPOLIEHTA.
OCOOEHHOCTBIO N3YUYEHHS TIOJOKUTENIBHBIX U OTPULIATEIIBHBIX YUCEN SABISETCA TO, YTO OHU TaKXKe
MOTYyT pPacCMaTpuUBaThCA B HECKOJIBKO JTanoB. B 6 kiacce B Hayale U3yyeHUS TEMBbI
«[lonoxxurenpHple U OTPULIATENBHBIE YHUCIIAa» BblAesAeTcs noarema «llembple yncna», B paMKax
KOTOPOM 3HAaKOMCTBO C OTPHULIATENIBHBIMU YMCIAMH M JEUCTBUAMU C IOJIOKUTEIbHBIMU U
OTPULATEIBLHBIMHA YMCIIAMU IPOUCXOAUT HA OCHOBE COLEPXKATEIBHOIO MOAX0Aa. JTO MO3BOJISET
Ha JIOCTYITHOM YpOBHE II03HAKOMHTH OOYYAIOUIMXCSI 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.

ITpu oOyueHMM pELIeHHI0 TEKCTOBBIX 3a7ad B 5-6 Kjaccax HCHONb3YIOTCS apudmernueckue
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
IPOU3BOJUTEIBHOCTD, HA MPOLIEHTHI, HA OTHOLICHUS U nporopiuy. O0yJaromuecs: 3HaKOMSTCS ©
npuémaMi peleHus 3aad nepedopoM BO3MOKHBIX BApUAHTOB, y4yarcs paboTarh ¢ MHPpOpMaIuei,
MPEJICTABICHHON B (popMe TAOJHII WITH TUaTrpaMM.

B  nporpamme  ywyeOHoro kypca «Maremartuka» — OpeAyCMOTpeHO  (opMupoBaHHe
NPOTEICBTUYECKIX alTreOpanvecKkux IMpecTaBleHHH. bykBa Kak CHMBOJI HEKOTOPOTO YHCIIa 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 BBIYMCIICHHS TEOMETPUYECKUX BEJINYMH, B KAYECTBE «3aMECTUTEII» YUCIIA.

B mporpamme yueGHOro kypca «Maremaruka» @peICTaBlI€HAa HaIVIsAHAsg TEOMETpUs,
HalpaBJIeHHasT Ha pa3BUTHE O0Opa3HOr0 MBIIIEHHUS, NPOCTPAHCTBEHHOIO BOOOPaKEHMS,
n300pa3UTENbHBIX YMEHUN. DTO BaXKHBIH 3Tall B U3YYEHUU T€OMETPHH, KOTOPBIA OCYIIIECTBIISETCS
Ha HaNISAHO-TIPAKTMYECKOM  YpPOBHE, OIUpPAeTCs Ha HamIAHOOOpa3HOE  MBILIUICHHUE
oOyyatromuxcsi. bosnbmias pojab OTBOAUTCS MPAKTUYECKOW AESITEIbHOCTH, OMBITY, SKCIIEPUMEHTY,
MozenpoBaHuto. O0yuaroyecs 3HAKOMATCS ¢ TEOMETPUUECKUMH (PUTYypaMH Ha TUIOCKOCTH U B
IPOCTPAHCTBE, C UX MPOCTEHIIMMH KOHPUTYPALIUIMHU, y4aTcsi H300paxkarh UX Ha HEJIMHOBAaHHOMN
U KieTyaroil Oymare, paccMaTpuBalOT MX HpocTelme cBoiictBa. B mpomecce wu3yueHus
HaIVISIIHOM reoMeTpUM 3HaHMs, MOJIyY€HHbIE OOydYalolIMMHUCS Ha YPOBHE HAa4aJbHOTO OOIEro
00pa3oBaHMsl, CUCTEMAaTU3UPYIOTCS U PACLIHPSIOTCS.

CornacHo yueOHOMY IJ1aHy B 5-6 Kjlaccax U3y4aeTcsl MHTErpUPOBaHHBIN penMeT «MaremaTuka,
KOTOpBI BKJIIOUAeT apU(PMETHYECKH MaTepual M HaDIAJHYI0 TEeOMETpPHIO, a TakKke
IPOMNEACBTUYECKUE CBEACHHMS M3 anreOpbl, SJIEMEHThl JIOTUKM M Hadaja OIHCaTeIbHON
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.

Harypanenoe uuncino. Psg narypansabix umcen. Yucno 0. M3o0paxeHne HaTypajdbHBIX YHCEN
TOYKaMU Ha KOOPAMHATHOU (YHUCIOBOM) MPSAMOIA.

[To3unmonHas cucreMa cuucieHus. PuMckas Hymepanus Kak npuMep HEMO3UIIMOHHOM CHCTEMBbI
cuncieHus. JlecaTuuHas cuctemMa CUMCIEHUs.

CpaBHeHuE HaTypalbHbBIX YHCEll, CPABHEHUE HAaTypajbHBIX uncen ¢ HylnéM. CriocoObl cpaBHEHUSI.
OxpyrneHue HaTypaJbHbBIX YUCEIL.

CrnoxxeHne HaTypajJbHBIX YMCEJ, CBOMCTBO HYNS MpH CIOXKEHUU. BbhlunTaHue Kak JAelCTBUE,
0o0paTHOE CIIOKEHHIO. YMHOXXEHHE HaTypasbHBIX 4YHCEJ, CBOIMCTBAa HYNS M €IUHMIBI TpU
yMHOXXeHUU. [lenenue kak neicTBue, oOparHoe yMHOXEHHIO. KOMIOHEHTHI AEWCTBUIA, CBS3b
Mexxay Humu. IlpoBepka pesyabrara apudmerndeckoro neicrBus. IlepemecturenbHoe u
coYeTaTeIbHOE CBOMCTBA (3aKOHBI) CIIOKEHHMS M YMHOXKEHHS, paclpelelUTeNIbHOE CBOHCTBO
(3aKOH) YMHOKEHHUS.

Hcnonb3oBanne OykB i OOO3HAYEHUs HEM3BECTHONO KOMIIOHEHTa W 3alliCH  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 YUCIa B BUJE CYMMbI Pa3psiIHbIX CIaraeMblXx.
YucioBoe BblpakeHUE. BbIluKciieHHe 3HAYEHUN YHMCIIOBBIX BBIPAXKEHHH, MOPSAAOK BBINOIHEHUS
JnercTBuid. Vcronp30BaHue NpHU BBIYMCICHUSIX MEPEMECTUTEIBHOIO U COYETATEIBLHOIO CBOMCTB
(3aKOHOB) CIIOXKEHHS U YMHOKEHUS, PACIIPEICTUTEILHOTO CBOMCTBA YMHOKECHHUS.

Hpolu.

[IpencraBnenue o Apodu Kak crmocobe 3amucu 4YacTd BelduuuHbl. OOBIKHOBEHHBIE ApPOOU.
[IpaBuibHBIE U HETIpaBUIbHBIE ApoOH. CMemanHas qpo0b, IpeACcTaBIeHne CMEIIaHHOH ApoOH B
BUJIC HEMPaBUIBHOM JpOoOM U BbIAEJCHHE IEJOM YacTH 4YHCciIa W3 HENpPaBHIBHON ApoOu.
N3o0paxenne qpodeil ToukaMu Ha YnuciIoBO# npsiMoii. OCHOBHOE CBOICTBO Apodu. CokpalieHue
npobeit. [IpuBenenne npodu k HoBoMy 3HaMeHaTeno. CpaBHEHHE JIpoOei.

CrnoxeHue W BBIUMTAHHE JIpoOel. YMHOXKEHHUE U JefieHHe Apo0eid, B3auMHO-O0paTHbIE JAPOOH.
HaxoxeHue yacTu 1eaoro U Uesoro 1o €ro 4acTH.

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

ApudmeTrndeckue IEHCTBUS C NeCATUYHBIMU ApoOsiMu. OKpyIiieHne JeCATHYHBIX Jpo0eii.
Pemenue TekCTOBBIX 3a7a4.

Perienne TeKCTOBBIX 3a7a4 apupMETHUECKUM criocoboM. Perienre noruueckux 3amad. Pemenue
3aa4 1mepedopoM BCEX BO3MOXKHBIX BapHaHTOB. Vcronb30BaHMEe TpU pEIICHUH 3a1ad TaOIull U
CXEM.

Pemenne 3amau, conmepkKalux 3aBHCHUMOCTH, CBSA3BIBAIOIIME BEJIMYUHBL: CKOPOCTb, BpeEMs,
paccTosiHhe, 11€Ha, KOJMYECTBO, CTOMMOCThb. EIMHHIIBI M3MEpEeHHs: Macchl, 00bEMa, IICHBHI,
paccTosiHuUS, BpeMeHH, CKOpocTU. CBA3b MEXIY €AMHUILIAMU U3MEPEHUSI KayK0W BEITMUNHBI.
Perienne 0CHOBHBIX 3a/1a4 Ha JpoOu.

[IpencraBnenre JaHHBIX B BUJIE TaOIHII, CTOJIOYATHIX AUATPAMM.

Harnsignas reomerpusi.

Harnsnnuele npeacraBnenuss o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi, OTPE3OK, JyY, Yrod,
JIOMaHasi, MHOTOYT'OJIbHUK, OKPYXKHOCTb, KpPYI. YTou. IIpsAmoii, OCTpbIN, Tynoil U pa3BEPHYTHIN
YIUIBL.

JlninHa oTpeska, METpUUYECKHE EAUHUIIBI AJIUHBL. JJIMHA JIOMaHOH, IEpUMETP

MHOTOYyToJbHUKA. MI3MepeHune 1 MocTpoeHre YIIOB € TOMOIIbIO TPAHCIIOPTUPA.

Harnsinaelie npeacrasnenus o purypax Ha INIOCKOCTH: MHOTOYTOJIBHHK, TPSIMOYTOJIBHUK, KBaIPaT,
TPEYTOJIbHUK, O PAaBEHCTBE (PUTYP.

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

[Tnomanp mpsAMOYroJbHUKAa U MHOTOYTOJIBHMKOB, COCTABJICHHBIX M3 MPSIMOYTOJIBHUKOB, B TOM
yucie Guryp, n300paxEHHBIX Ha KiieTdaTtoil Oymare. EnuHUIBI ©13MepeHHs TUIOIIAIH.
Harnsinuple npencraBieHusi O IPOCTPAHCTBEHHBIX (UTypax: MPsIMOYTOJbHBIN Mapajuiesenumne],
Ky0, MHOrorpaHHuku. HM300pakeHHe TMPOCTEHIINX MHOTOIpaHHMKOB. Pa3BépTku kyda u
napawtenenunena. Cozmanue Mojeneil MHOTOTpaHHUKOB (M3 Oymaru, MpOBOJIOKH, TUIACTUIINHA U
JIPYTUX MaTepHalioB).

O0BEM MPSIMOYTOLHOTO NapaJlieienuneaa, kyoa. Enuanip uamMepenus oonéMa.

Conepxanue o0yueHus B 6 Kiacce.

HarypanbHbie uncna.

ApudmeTndeckue AeCTBUS C MHOTO3HAYHBIMU HATYPAIbHBIMU YHCTIaMU. YHCIIOBBIE BEIPAXKCHHS,
MOPSIIOK ~ NIEWCTBHM,  WCIIOJNb30BaHUWE  CKOOOK.  lMcmonmb3oBaHWME TMpPU  BBIYHCICHHSIX
NEPEMECTUTEIBHOIO U COYETATEIBHOIO CBOMCTB CIIOKEHUS U YMHOKEHUS, PacCpeAeIuTEIbHOIO
CBOMCTBA YMHOKEHUS. OKpyITIEHUE HaTypaJbHbBIX YHUCEI.

Jenutenu U KpaTHbIE 4yuclia, HAMOONBIIMK OOIIMI ENUTENh M HaMEHbIIee O0Iee KpaTHoe.



JenmuMocCTh CyMMBI U TPOU3BEACHUSA. [[eIeHrne C OCTaTKOM.

Hpobu.

OObIKHOBEHHAsT Jpo0Ob, OCHOBHOE CBOWCTBO JpoOW, cokpamieHue apobeir. CpaBHeHHE U
ynopsaounBanue qpoOeil. Pemenne 3aga4 Ha HaXOXKJE€HHE YacTH OT LIEJIOr0 M LEJIOro IO €ro
yactu. J[poOHOe umcio Kak pesynbrar neneHus. IlpeacraBienue aecaTHYHON ApoOu B BHIE
OOBIKHOBEHHOM JApoOM M BO3MOXKHOCTb IPEJCTABICHUS OOBIKHOBEHHOM Jpobu B BuUlE
necITUYHOM. JlecsaTuanbie ApoOu M MeTpHUecKas cucrema mep. ApudmeTndeckue IeHCTBUS U
YKCJIOBBIE BBIPAXKEHUS C OOBIKHOBEHHBIMU U JIECSITUYHBIMH IPOOSMHU.

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

[TonsitTue mpoueHTa. BblunciieHue NpPOLIEHTa OT BEIMYMHBI U BEJIMYMHBI 110 €€ IIPOLEHTY.
BeipakxeHue npoLeHTOB JeCATUYHBIMU ApoOsmu. PelneHue 3ajad Ha NpoUEeHTHl. BwipakeHue
OTHOIIEHUS BEJIMUUH B IPOLIECHTAX.

[TonokuTeNbHBIE U OTPULATEIbHBIC YHUCIA.

ITonoxutenbHble W OTpULATENbHBIE uncna. Llensle uncna. Monyns yucna, reomMeTpudeckas
UHTepHpeTanus MoAyias uducna. M3o0paxeHue uyucesl Ha KOOPAMHATHOW mpsMoil. YUucioBble
npomexyTkd. CpaBHeHue uyucen. ApudMeTHuecKne [eHCTBUS C TOJOXKUTEIBHBIMH U
OTpULATEIbHBIMU YU CIIAMHU.

[IpsmMoyrospHas crucTeMa KOOpAMHAT Ha IIOCKOCTH. KoopiHaThl TOYKM Ha III0CKOCTH, adciucca
u opauHara. [loctpoeHue Touek u GpUryp Ha KOOpAUHATHOM MJI0CKOCTH.

BykBeHHBIE BBIPAKEHUSI.

[Ipumenenue OykB JUIs 3alMCH MaTeMaTW4YeCKUX BbIpaXeHUH U mpemioxkeHuid. CoiicTBa
apumeTnyeckux JerucTBUi. ByKBeHHbIE BBIpaXEHHUS U YMUCIIOBBIE IOJCTAaHOBKU. BykBEHHbIE
PaBEHCTBA, HAXOXKICHNE HEM3BECTHOIO KOMIIOHEHTa. PopMyIbl, (hOpMYIIbl IEpUMETPaA U IIIOIIAH
IpsIMOYTOJIbHUKA, KBaJipara, 00bEMa napajuiesenunesna u Kyoa.

Pemenne TekcTOBBIX 3a/1ad.

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

Pemenne 3amau, conepskamuxX 3aBUCUMOCTH, CBSI3BIBAIOLIMX BEJIMYUHBI: CKOPOCTh, BpEM,
paccTosiHue, 1i€Ha, KOJIMYECTBO, CTOMMOCTb, IMPOU3BOIUTENBHOCTh, BpeMs, OO0bEM palOTHI.
EnuHunbl M3MepeHus: Macchl, CTOMMOCTH, PAcCTOSHUS, BpeMEHH, CKOpocTH. CBA3b Mexay
€IMHULIAMU U3MEPEHUSI KaKIOW BEITMUNHBL.

Pemenne 3anmau, cBA3aHHBIX C OTHOLIEHMEM, MPOMOPIHOHAIBHOCTHIO BEIMYUH, MPOLIEHTaMU;
pelleHre OCHOBHBIX 3a/1ad Ha ApOOU M MPOLEHTHI.

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

[IpencraBnenue JaHHBIX ¢ MOMOIIbIO Tabnuil U AuarpamMm. Cronbyarbie

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.

B3aumHOoe pacnonokeHue IBYyX INpSAMBIX Ha IUIOCKOCTH, MapajulebHbIE IPSMBIE,
NEepIeHIUKYIsIpHbIe TpsiMble. V3MepeHne pacCTOSHMI: MEXIy JABYMsl TOYKaMH, OT TOYKH J0
IPSIMOM, AJIMHA MAapIIPyTa HA KBaJPAaTHOM CETKE.

WN3mepeHre W TNOCTPOEHHE YIIOB C TIOMOUIBIO TPAHCIOPTHPA. Buabl TpeyroabHUKOB:
OCTPOYTOJIbHBIM, TMPSMOYTOJBHBIA, TYINOYTOJNbHBIM, paBHOOEAPEHHBIH, PABHOCTOPOHHHMA.
YeThIpEXyroibHUK, MPUMEPHl YETHIPEXYTOIbHUKOB. [IpsIMOYronbHMK, KBaapaT: HCIOIb30BAHUE
CBOWCTB CTOpOH, YIVIOB, 1uaronasueil. M3o0paxeHnne reomeTpuueckux (GUryp Ha HETMHOBAaHHOM
Oymare ¢ HCHOJIb30BAHUEM ILUPKYJs, JMHEWKH, YrojbHMKA, TpaHcnoptupa. [locTpoenus Ha
KJIeT4aTon Oymare.

[lepumerp MHoroyrompHuka. [loHsTne miomann QUrypbl, €IMHULBI HW3MEPEHUS IUIOIIAIM.
[TpubnmxEénHOE U3MEpEHHE TUTOMAAN GUTyp, B TOM YHCIIe Ha KBagpaTHOH ceTke. [Ipubmmkénnoe



U3MEpEHHE JUTMHBI OKPY>KHOCTH, TUIOMIANA KpyTa.
CumMmeTpusi: IeHTpajbHasl, 0CeBasi U 3epKalbHAsi CHMMETPHH.

[TocTpoeHne cUMMETPUYHBIX UTyp.

Harmsinuple mpeacraBieHus O MPOCTPAHCTBEHHBIX (QUrypax: Mapajuienenure], Kyo, Mmpu3Ma,
nupamua, KOHyc, IUIMHAP, map u chepa. Mzo0pakeHrne npocTpaHCcTBEHHBIX GuUryp. Ilpumepsr
pa3BEPTOK MHOTOTPAHHUKOB, HWJIMHJIpA U KoHyca. Co31aHre Mozelieli MPOCTPaHCTBEHHBIX QUTYp
(13 Oymaru, MpoBOJIOKH, TUTACTHIIMHA U JPYTHX MaTEPHAJIOB).

[Tonstue oObéMa, eqUHHIBI U3MepeHus: 00béMa. OObEM MPAMOYTOJILHOTO MapaluleNienuea,
KyOa.

[IpenmeTHBIE pe3yNIBTaTHl OCBOEHUS IPOrpaMMBbl yueOHOTO Kypca «MareMaThka.

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

[TorrMaTh ¥ MPaBUIIBHO YIIOTPEONIATH TEPMUHBI, CBSI3aHHBIC C HATYPAIbHBIMU

YHclIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMH JIPOOSIMH.

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

COOTHOCUTH TOYKY Ha KOOPJMHATHOM (YUCIOBOM) MPSIMOW C COOTBETCTBYIOIIUM € UYHCIOM U
n300paxkaTh HATypaJbHbIC YHCIA TOYKAMH Ha KOOPJIWHATHOMN (YHCIIOBOM) MPSIMOH.

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

BrITIONHATE IPOBEPKY, MPUKHUJIKY PE3YIbTaTa BEIYUCICHHIMA.

OkpymIsaTh HaTypaIbHBIC YHCTA.

Pemienue TeKCTOBBIX 3a7a4.

Pemate TekcToBble 3amaud apuMETHYECKUM CIIOCOOOM M C TMOMOIIBIO OpPraHM30BAaHHOTO
KOHEUHOTO Tiepedopa BCEX BO3MOXKHBIX BAPUAHTOB.

Pemate 3amaum, comepikamiue 3aBUCUMOCTH, CBS3BIBAIOIIME BEIWYMHBL: CKOPOCTh, BpeMS,
paccTosiHue, 11eHa, KOJIMYECTBO, CTOUMOCTD.

Hcnonp30Barh KpaTKue 3alUCH, CXEMBbI, Ta0IHUIIbI, 0003HAYEeHHUS TTPH PEIICHUN

3a/1au.

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

W3Bnekarh, aHATIW3UpPOBATh, OIEHMBATh WH(MOPMAIUIO, MPEICTAaBICHHYI0 B Talnuie, Ha
CTOJIOUATON JUarpamMme, WHTEPIPETHPOBATH TMPEACTABICHHBIE JAaHHBIE, UCIOJb30BaTh JIaHHbBIC
MU PEIIeHUH 3a]1ay.

Harnsignas reometpusi.

[Tonp30BaThCcsi TEOMETPUYECKUMH TOHSTHUSMU: TOUYKa, TpsiMas, OTPE30K, JIyd, Vrod,
MHOTOYTOJIbHUK, OKPYXHOCTh, KPYT.

[IpuBoauTh TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHUpPA, HUMEIOMMX (GopMy HU3ydeHHBIX
TeOMeTpUYECKuX Puryp.

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

N300paxars u3ydeHHbIE reoOMeTpUUecKre (PUTyphl Ha HETMHOBAHHOW U KJIETYaToi

Oymare ¢ MOMOUIbIO IIUPKYJIS U JIMHEUKH.

HaxomuTe niMHBI OTPE3KOB HEMOCPEACTBEHHBIM M3MEPEHUEM C MOMOIIbI0 JTUHEHKH, CTPOUTH
OTPE3KH 33JaHHOM JIJIMHBI; CTPOUTH OKPYKHOCTb 33/IaHHOTO pajuyca.

Hcnonp30Barh CBOWMCTBa CTOPOH W YIVIOB MPSMOYTOJIbHHMKA, KBajpara AN HX IMOCTPOCHUS,
BBIYHCIICHUSI TUIOIIA/IA U TIEPUMETpa.

BoruncnaTe mepuMeTp M IUIOIMIAAL KBaJpara, MPsSMOYrojdbHUKA, (UTYpP, COCTABICHHBIX U3
MIPSIMOYTOJIbHUKOB, B TOM YHCIIe (DUTYp, N300paKEHHBIX Ha KJIETYATON Oymare.

[Tonp30BaThCsi OCHOBHBIMH METPUYCCKUMU €AMHUIIAMU U3MEPEHUS JITUHBI, TJIOMIA/IN; BBIPAXKATh
OJTHU €ITMHUIIbI BEJIMUUHBI Yepe3 IpyTHe.

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



U3MEPEHMS], HAXOIUTh U3MEPEHHS Mapaieenuresna, Kyoa.

Bbruncnsate 00béM  KybOa, napajuienenunena IO 3aJaHHbIM HU3MEpPEHUSIM, IOJIb30BATHCS
eIMHUIIAMU U3MEPEHHsS 00BbEMA.

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

[IpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBbl yUeOHOTO Kypca K KOHIy o0ydeHus 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 YIOPSI0UMBATH LENbIE YKHCIIA, OOBIKHOBEHHBIC U JIECATUYHbIE IPOOH, 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 YHCIAMHU.

BpruucnsaTe 3HAYEHUS YMCIOBBIX BBIPAKEHUM, BBIMOIHATH MPUKHAKY U OILICHKY pe3ysbTrara
BBIUMCJICHUM, BBIMONHATh MPEOOPa30BaHUsA YHCIOBBIX BBIPAKEHHWH Ha OCHOBE CBOMCTB
apuMeTUYECKUX JIeHCTBUM.

COOTHOCUTB TOUKY Ha KOOPAUHATHOU MPSIMOM C COOTBETCTBYIOLIUM € YHCIIOM

Y M300pakaTh YMCiIa TOYUKAMH Ha KOOPJIWHATHOM MPSMOMN, HAXOAUTh MOAYJb YHCTIA.

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

Yucnosbie 1 OyKBEHHBIC BBHIPAKECHHUS.

[Tonumats U ynoTpeosiTh TEPMUHBI, CBSI3aHHBIE C 3aMMMCHIO CTEMIEHU YUCJIIa, HAXOAUTh KBAJIpar 1
KyO 4rcia, BBIYUCIATh 3HAYCHUS YUCIIOBBIX BBIPAKECHUM, COEPIKAIINX CTETICHU.

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

[Tonp30BaTbest MacITabOM, COCTABIIATH IPOMIOPLIMU U OTHOILLIEHUS.

Hcnonp3oBarh OyKkBBI IS OOO3HAYEHHUS YHUCEN MPH 3alHCH MaTeMaTUYECKUX BBIPAKEHUH,
COCTaBJISITh OyKBEHHBIEC BBIPAKECHHUS U (OPMYJbI, HAXOIAUTh 3HAYCHHUS] OYKBEHHBIX BBIPAKEHUH,
OCYIIECTBIISAISI HEOOXOIMMBIE MOJICTAHOBKHU U MPE0Opa30BaHMUS.

Haxonuts HEM3BECTHBIN KOMIIOHEHT PaBEHCTBA.

Pemenue TekCTOBBIX 3a/1a4.

Pemrats MHOTOIIIArOBBIE TEKCTOBBIE 3a71aul apU(METUUYECKIUM CIIOCOOOM.

Pemarp 3ajmaun, CBA3aHHBIE C OTHOILIEHHUEM, MPOMOPLUUOHAIBHOCTHIO BEIUYHMH, MPOLEHTAMH,
pemarb Tpyu OCHOBHBIE 33/1a4d Ha APOOU U MPOIEHTHI.

Pemars 3amaun, conepkalive 3aBUCUMOCTH, CBSI3bIBAIOIIME BEIMYUHBI: CKOPOCTb, BpEM,
paccTosiHie, IIeHa, KOJMYeCTBO, CTOMMOCTB, NPOU3BOIUTEIBHOCTh, BpeMs, 00bEéMa paboThI,
UCTIONB3YA apu(MeTndecKre NeHCTBUS, OIIEHKY, IPUKUJIKY, TIOJIh30BaThCS €MUHUIIAMU U3MEPEHUS
COOTBETCTBYIOIINUX BEJTUYHH.

CocraBisaTh OyKBEHHBIE BRIPAKECHHUS 110 YCIOBUIO 3a/1a4H.

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

[IpencraBnsaTh HHGOPMALIKIO C TOMOIIIBIO TAONHUIIL, IUHEHHOUN U CTOIOUYATON JHArpaMM.
Harnsinnast reometpusi.

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

N300pakaTh ¢ TOMOIIBIO IUPKYIS, JTUHEHKH, TPAHCIOPTHpPA HA HEJIMHOBAHHOM M KIIETYATOM
Oymare H3y4YeHHBIC IUIOCKHE T€OMETpHuYecKue (urypsl U KOH(UTYpaluh, CHMMETPUYHBIE

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



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

HaxonuTe BeTMYMHBI YIIIOB MU3MEPEHUEM C MOMOIIbIO TPAHCIOPTHUPA, CTPOUTH YIVIbI 3aJaHHON
BEJIMYMHBI, TOJH30BAaTbCs TPU PEIICHHM 33734 TpagyCHOW MEpod YIVIOB, paclo3HaBaTh Ha
yepTexKax OCTPBIM, MPsIMOH, pPa3BEPHYTHIA U TYIION YIJIbI.

BeraucnsaTe JIHHY JJOMaHOM, IIEPUMETP MHOTOYTOJIBHUKA, ITOJIB30BATHCS CAUHUIIAME U3MEPECHUS
JUTMHBI, BBIPA)KaTh OJIHU €AMHUIIBI U3MEPEHUs JJIMHBI Yepe3 IpyTHe.

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

Beraucnsate mnomanb GUryp, COCTaBICHHBIX U3 MPSIMOYTOJLHUKOB, HCIIOJIb30BaTh Pa30MEeHNUE Ha
NpSIMOYTOJIbHUKHM, HA paBHbIE (QUIYpbl, JOCTpauBaHHE A0 MPSMOYTOJbHUKA, IOJb30BaThCs
OCHOBHBIMH €IMHUIIAMHU M3MEPEHUS IJIOMIA/IN, BBIPAXKATh OJHU CIUHUIBI U3MEPEHUS TUIOMIA TN
yepes Ipyrue.

PacrioznaBath Ha MOAENSAX ¥ HM300pPAKEHUSX MHPAMUAY, KOHYC, MHIUHAP, HUCIOIH30BATh
TEPMUHOJIOTHIO: BeplUINHa, peOpo, TpaHb, OCHOBaHUE, pa3BEPTKA.

N300paxkarh Ha KJIeT4aToi Oymare MpsiMOYTrOJIbHBIN TapaieseHIe].

Bbrancnsate 00bEM MPSAMOYTOJIBHOTO Mapauvlefienunena, Ky0a, IMONb30BaThC OCHOBHBIMU
eAMHUIIAMU U3MEpPEHUs 00bEMa;

Permate HecnOXHBIE 3a7a4ll Ha HAXOXKICHHE TIEOMETPUYECKUX BEJIMYUH B MPAKTUUYECKUX
CUTYaITUsX.

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

[TosicHuTebHAS 3aMKCKa.

Anrebpa sBISETCS OIHHUM W3 OIOPHBIX KypCOB OCHOBHOTO 0Omero oOpa3oBaHHs: OHA
oOecreunBaeT U3y4yeHUe IPYruX AUCLUHUIUINH, KaK €CTeCTBEHHOHAYYHOT0, TaK U TYMaHUTAPHOTO
IIUKJIOB, €€ OCBOCHUE HEOOXOIMMO ISl TIPOJODKEHHST 00pa30BaHUsl M B TIOBCETHEBHON JKH3HH.
PazBute y oOyuaromuxcs Hay4HbIX MPEICTaBICHUNA O TMPOUCXOKACHUM U CYIIHOCTH
anreOpandyeckux aOCTpakIMil, crnocode OTpaKeHHsl MaTeMaTU4YeCKOW HayKoH SBJICHUNH U
MIPOILIECCOB B MPUPOJIE U OOIIECTBE, POJIM MAaTEMATUYECKOTO MOJICTHPOBAHUS B HAYYHOM [MO3HAHUU
U B TIPAKTHKE CIIOCOOCTBYET (POPMUPOBAHHUIO HAYYHOTO MHUPOBO33PCHHSI H KAaY€CTB MBIITUICHUS,
HEOOXOMMBIX MJIsS ajanTallMd B COBpeMeHHOM mudpoBoM obmiectBe. M3yuenue anreOpbl
o0ecrieunBaeT pa3BUTHE yMEHUS HaONI0NaTh, CPABHUBAThH, HAXOIUTH 3aKOHOMEPHOCTH, TpedyeT
KPUTHYHOCTH MBIIUICHUS, CIOCOOHOCTH apryMEHTHPOBAaHHO OOOCHOBBIBATH CBOM JACWUCTBUSA U
BBIBOZIBI, (hOpMyIMpoBarh yTBepkIaeHHs. OCBOeHHE Kypca aireOpsl oOecredrBaeT pa3BHTHE
JIOTUYECKOTO MBIIUICHUS! OOYYalOIIUXCS: OHU HCIONB3YIOT JACAyKTHBHBIE M WHIYKTHBHBIC
paccyxienus, 00001IeHne U KOHKpeTHU3aIuio, abcTparupoBanue u aHanoruto. Ooyuenue anredpe
IpeanoiaraeT 3HAYUTEIbHBIA 00BEM CaMOCTOSITETFHON IeATEIHbHOCTH O0yYarOIINXCs, TOITOMY
CaMOCTOSITENIFHOE PEIICHUE 33134 SIBIISICTCSI pean3aineii qesiTeIbHOCTHOTO IPUHITAITA O0yYeHHUS.
B ctpykType mporpammbl ydebHOTO Kypca «Anredpa» uisi OCHOBHOTO 0OOIero oOpa3oBaHUS
OCHOBHOE MECTO 3aHMMAIOT COJEPKATEIbHO-METOAMYECKUE JTHHUU: «Uuclia W BBIYMCICHUS»,
«AnreOpanueckuie BBIpOKEHUS», «YpaBHEHUS M HEpaBeHCTBa», «DyHkiumy. Kaxnas u3 »Tux
COJICPXKATEITLHO-METOMYCCKUX JTMHUA Pa3BUBACTCS HA MPOTSDKEHUU TPEX JIET U3ydeHHS Kypca,
B3aMIMOJICUCTBYsl C JIPYTUMH €r0 JMHUAMH. B Xome u3ydeHusl y4eOHOro Kypca oOydaronimumcs
MIPUXOAUTCS JIOTHICCKH PACCYXK/IaTh, HCITOJIb30BaTh TEOPETUKO-MHOKECTBEHHBIH SI3bIK. B CBSI3M ¢
3TUM B MpOrpaMMmy Yy4eOHOTo Kypca «AnredOpa» BKIIOYEHBI HEKOTOPHIE OCHOBBI JIOTHKH,
NPEACTAaBICHHBIE BO BCEX OCHOBHBIX paslellaXx MaTeMaTH4ecKoro oOpa3oBaHHS U
CIIOCOOCTBYIOIINE OBJIAICHUIO 00YJAIOIIMMHUCS OCHOB YHUBEPCATHHOTO MAaTEMaTHUECKOTO SI3bIKA.
ConeprkaTelbHOM M CTPYKTYPHOM OCOOEHHOCTBIO Y4eOHOTO Kypca «Anredpa» SBISETCS €ro
WHTEIPUPOBAHHBIN XapakTep.

Copnepxanne nuHUM «YHcIa ¥ BBIYUCICHUS» CIYKUT OCHOBOW I JAJbHEHIIET0 W3y4eHUS
MaTeMaTHK{, CIOCOOCTBYET pPAa3BUTHUI0O y  OOydYaIOMIUXCS  JIOTUYECKOTO  MBIIUICHUS,
(GbOopMUPOBAaHUIO YMEHHUS MOJB30BaThCs aJrOPUTMaMH, a TaKXKe MPUOOPETEHHUIO MPAKTUUYECKUX
HABBIKOB, HEOOXOMUMBIX Jisi TOBCEAHEBHOW >KM3HU. Pa3BUTHE MOHATHS O YHUCIIE HA YPOBHE



OCHOBHOTO 0011ero 00pa30BaHUs CBA3aHO C PALMOHAIBHBIMH M MPPALUOHATIBHBIMH YHCIAMHU,
dbopMupoBaHUEM MPEACTABICHUN O ACMCTBUTEIHLHOM YHUCIE. 3aBEpIlieHUE OCBOCHUS YUCIIOBOM
JUHUH OTHECEHO K CpeIHEMY 001eMy 00pa30BaHUIO.

ConepxkaHue IBYX anreOpandeckux JIMHUN - «AnreOpanueckue BhIpRKEHUS» U «YpaBHEHUS U
HEPaBEHCTBa» CHOCOOCTBYeT (POPMUPOBaHHMIO y OOYYAIOIIMXCS MaTeMaTHUECKOTO ammapara,
HEOOXOMMOTrO JUIsl pEeUIeHHs 3aJad MaTeMaTHK{, CMEXHBIX TNPEeIMETOB U IPaKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHe OCHOBHOro oOmiero oOpa3oBaHHs Y4eOHBI MaTepual
TPYNIHUPYETCS BOKPYr pPAlMOHANBHBIX BBIpaKEHUH. Aunrebpa JAeMOHCTpUPYET 3HAuCHUE
MaTeMaTHUKU KaK $3bIKa JUIsl MOCTPOECHUS MAaTeMaTHUYeCKUX MOJIENEH, ONMMCaHMs IPOLECCOB U
ABJICHUI peanbHOro Mupa. B 3amaum oOyuenust anreOpe BXOAST Takke JajibHeIiee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUICHUS, HEOOXOAMMOro, B YaCTHOCTH, Ui OCBOCHHS Kypca
uH(GOpPMATUKH, U OBJIAJCHHE HaBbIKAMHM JCIYKTHBHBIX paccyxiaeHuil. [IpeoGpasoBanue
CHUMBOJIBHBIX (POPM CITIOCOOCTBYET Pa3BUTHIO BOOOpPaKEHUS, CIOCOOHOCTEH K MareMaTu4ecKOMY
TBOPUYECTBY.

Conepxanne (yHKIMOHATIHHO-TPAPUUECKON JIMHUKM HAIEIEHO HAa IOIYyYEeHHE OOydYaroIMIMMUCS
3HaHUU O (PYHKIMSAX KaK BaKHEHIIeH MaTreMaTH4eCcKOil MOJAENH JJsl ONMCAHUS M UCCIIeIOBaHUS
pa3HoOOpa3HBIX NPOIECCOB W SABICHWI B Mpupoae u oOmectBe. M3ydeHwe wmarepuana
CIIOCOOCTBYET Pa3BUTHIO y OOYyYaIOIIMXCS YMEHHS UCIOJIb30BaTh Pa3MUHbIC BBIPA3UTEIbHbBIC
CpeICTBa sA3bIKa MAaTeMaTUKHU - CIOBECHBIE, CUMBOJIMYECKHE, IpaduuecKkue, BHOCUT BKJIAJ B
dbopmMupoBaHue MpeACTaBICHUN O POIM MATEMATUKU B Pa3BUTUU LIUBUIIN3ALIUU U KYJIBTYPHI.
CornacHo y4yeOHOMY IuTaHy B 7-9 Kiaccax m3ydaercs y4eOHBIM Kypce «Airedpay», KOTOPBIHA
BKJIIOYAET CIEAYIOUIME OCHOBHBIE pa3ienbl  coaepxaHus: «YHucna ¢ BBIYMCICHUS»,
«Anrebpanueckre BIPAKEHUS», « YPAaBHEHHS U 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 JECATHYHBIE, MEPEXoa OT OAHOM (OpMBI 3amUCH JIpoOeill K APYrow.
[TonsiTHE pPaLMOHAJIBHOIO YMCIIA, 3alMCh, CPABHEHUE, YHNOPAAOYMBAHME PALIMOHAIBHBIX YHCEI.
Apudmerndeckue AeMCTBU ¢ pallMOHaIbHBIMU YMCIaMU. Pelienue 3a1ad U3 peanbHON NPaKTUKU
Ha YacTH, Ha POOH.

CreneHb ¢ HaTypajJbHBIM ITOKa3aTeseM: olpesesieHue, Ipeodpa3oBaHie BhIPAXKEHUN HAa OCHOBE
oTpeJiesIeHus], 3aiCh OONMbIINUX YKcen. [IpoleHTsl, 3amuch NPOLIEHTOB B BUJE ApoOU U JIpodu B
BU/JIE MPOILIEHTOB. TpHU OCHOBHBIE 337ja4K HA MTPOLIEHTHI, PELICHHUE 3a/1a4 U3 PEaIbHON MPAKTUKH.
[TpuMeHeHne TPU3HAKOB JEIMMOCTH, Pa3I0KEHUE HA MHOKUTENIN HaTypaIbHbIX YHCEN.
PeanbHble 3aBUCHMOCTH, B TOM YHCIIE TIpsiMast U oOpaTHas MpONOpLUUOHATIBHOCTH.
Anrebpanyeckue BbIpaXKEeHHUS.

[lepemenHbIE, YHCIOBOE 3HAYEHUE BBIPAXKEHUS C TMEpeMEeHHOH. JlomycThumble 3HAYEHUSA
nepeMeHHbIX. [IpecTaBieHne 3aBUCUMOCTH MEX/1y BeJTMUYMHAMU B BUe (OpMyibl. Berancienus
no ¢opmynam. IIpeobpazoBanue OyKBEHHBIX BBIPAKEHHM, TOXKJIECTBEHHO PaBHbBIE BBIPAKEHUS,
npaBuia MpeoOpa3oBaHMUs CyMM U MPOU3BEACHUH, NMpaBUiIa PAaCKPHITHS CKOOOK M MPUBEACHUS
MOJOOHBIX ClIaraeMbIX.

CBolicTBa CTENEHNU C HATYpaJIbHBIM IOKA3aTeIEM.

Opnounensl ¥ MHorowieHbl. CreneHb MHorowieHa. CllOK€HUE, BbIUWTAHUE, YMHOXKEHUE
MHOTowIeHOB. DOpMysbl COKPAIIEHHOTO YMHOMKEHUS: KBaJApaT CyMMBbl M KBaJpaT pPa3HOCTH.
dopmyna pa3HOCTH KBaJApaToB. Pa3inokeHrne MHOTOWICHOB HA MHOKUTENH.

YpaBHEHMS U HEPABEHCTBA.

VYpaBHeHHe, KOpPEHb YypaBHEHHS, NpaBHJa MpPeoO0pa3oBaHUs YpaBHEHHs, 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.

Jlunelinoe ypaBHEHHWE C JABYMs IepeMeHHbIMH U ero rpaduk. CucremMa IByX JIMHEHHBIX
YpaBHEHUU C JByMsl TIEpeMEHHBIMH. PelieHue CuUCTeM ypaBHEHHH CIOCOOOM IOJICTaHOBKHU.
[Ipumeps! perieHns: TEKCTOBBIX 33/1a4 ¢ TOMOIIBIO CUCTEM YPaBHEHHUM.

DyHKIHUH.

Koopaunara touku Ha mpsimoil. YuciioBble TPOMEXYTKU. PaccrosiHue Mexay AByMsl TOUKaMU
KOOPAUHATHOU IIPSIMOA.

[IpsmoyronbHast cucrtema koopauHar, ocu Ox u Oy. AOcuucca M OpIuMHaTa TOYKH Ha
KOOpAMHATHOHN TuiockocTH. Ilpumepsl rpadukoB, 3agaHHbIX (QopMmynamu. UreHue TpaduroB
peanbHbIX 3aBUcUMOcTed. [Tonstue pynakunu. ['paduk Gynkmuu. CoiicTBa

bynkuui. Jluneitnas dynkums, e€ rpaduk. ['paduk dynkiun V~\*\. I'paduyeckoe pemnieHue
JIMHEUHBIX YPABHEHUN U CUCTEM JIMHEHMHBIX YPABHCHUM.

Coneprxanue oOy4yeHus B 8 Kiacce.

Yucna v BBIYKCICHHUS.

KBaznparuslif kopeHs U3 uncia. [lonstue 06 uppaunoHaabHOM yKcie. JlecaTuuHble TPpUOIHKEHNS
UppanroHaIbHBIX yncen. CBoicTBa apru(PMETHIESCKUX KBAIPATHBIX KOPHEW M UX NMPUMEHEHHE K
peoOpa30BaHUIO YUCIIOBBIX BBIPAXKEHUH U BIUUCIECHUAM. JleHCTBUTEIbHBIE YUCTIA.

Crenens ¢ 1eabpIM NoKa3areneM 1 €€ cBoiicTBa. CTaHgapTHas 3alluch YKUCa.

Anrebpanyeckue BbIpaXeHHUs.

KBanparuseiil TpéxuiieH, pa3iaokKeHHe KBaIpaTHOTO TPEXUIeHa Ha MHOKUTEIIH.

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

VYpaBHEHMS U HEPABEHCTBA.

KBanparHoe ypaBHeHue, popmyna kopHell kBajpaTHoro ypaBHeHus. Teopema Buera. Permenue
YpaBHEHUH, CBOASIIMXCS K JUHEHMHBIM M KBaapaTrHbIM. [Ipocrelimme npoOHO-panmoHaIbHBIE
YPaBHEHHS.

I'paduueckas uHTEpHpeTanus ypaBHEHUH C JByMs NEPEMEHHBIMH M CHCTEM JIMHEHHBIX
YPaBHEHHUH € IByMsI IEpEMEHHBIMU. [ [prMepsl pelieHns cucTeM HETMHENHBIX YPaBHEHUH C IBYMS
NEPEMEHHBIMH.

PerieHne TeKCTOBBIX 3a/1au aJIreOpandeckiuM CocoOoM.

YucnoBsle HEpaBeHCTBA U MX CBOWcTBAa. HepaBeHCTBO ¢ OgHONM nepeMeHHOW. PaBHOCHIBHOCTH
HEPaBEHCTB. JIMHENHbIEe HEPABEHCTBA C OAHOW NepeMeHHOM. CHCTEeMBl TMHEWHBIX HEPABEHCTB C
OJTHOM IIEPEMEHHOM.

DyHKIUH.

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

I'padpux pynkuuu. Urenue cpoiictB dyHkiuu no e€ rpaduxy. [Ipumepsl rpadukoB QyHKIMIA,
OTPaXKAIOIINX PEaJIbHBIE IPOLECCHI.

@OYHKIINH, OMKUCHIBAIOLINE MPSAMYIO U 00paTHYIO IPOMOPLIHOHANIbHbIE 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 4yncia, UPpallMOHAIbHBIE YHCIIa, KOHEYHbIE M OECKOHEUHBIE IeCATUYHBIE IPOOH.
MHOXeCTBO NEeWCTBUTENbHBIX YMCEN, AEMCTBUTEIbHBIE YMCIIA KaK OECKOHEUYHbIE NECATUUYHbBIE
npobu. B3auMHO OJHO3HAUYHOE COOTBETCTBUE MEXKIY MHOXKECTBOM JCHCTBUTENBHBIX YHMCEN H
KOOPJIMHATHOU MPSMOI.

CpaBHeHUE IEHCTBUTENBHBIX YHCEIN, apu(METHUECKUE IEHCTBUSA C IeHCTBUTEIBHBIMH YHCIAMU.
Pa3zMepbl 00BEKTOB OKPYXKAIOLIET0 MUPA, TUTEIBHOCTD IIPOLECCOB B OKPYXKAIOIEM MUPE.
[TpubnmxEéHHOE 3HaUEHNE BEITMYMHBI, TOUHOCTh NMpuOmmkeHus. Okpyrienue uucen. [pukuaka 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 ypaBHEHH TpeThed U 4eTBEPTOM CTENEHEH pa3iioKeHHEM Ha
MHOKUTEJIN.

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

VYpaBHEHHE ¢ IByMs IMEpEMEHHBIMU U ero rpaduk. Pemienue cuctem AByX JUHEHHBIX ypaBHEHUN
C IByMs IIepeMEeHHBIMU. PellieHne cuctem AByX ypaBHEHUM, OJTHO U3 KOTOPBIX JINHEHHOE, a APyroe
- BTOpoii crenenu. ['paduueckast UHTepHpeTalUsl CUCTEMbI YPaBHEHHM ¢ ABYMS IEPEMEHHBIMH.
Pemennie TekCTOBBIX 3a/1a4 aIreOpandecKuM CriocoOOM.

YuciioBble HEPABEHCTBA U UX CBOKCTBA.

PemreHne nuHENHBIX HEPABEHCTB C OJHOM NIEPEMEHHON. Penenue cucTeM JIMHENHBIX HEPaBEHCTB
¢ onHoM mepemeHHO#. KBagparHbie HepaBeHCTBa. | paduyeckas UHTEpHpETAIUsl HEPABEHCTB U
CUCTEM HEPaBEHCTB C JByMs [IEPEMEHHbBIMHU.

DyHKIUH.

KBanparnanas ¢pyaknus, e€ rpaguk u cBoiicta. [lapabona, KOOpAHHATHI BEPIIUHBI TAPAOOIIHI,
0Ch CUMMETPHUH MapadoIbl.

AA . Y=VY=Ux+by=y=xy=ualx 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
#oopmunaTHOl mIocKoCTH. JIMHEHHBII M SKCIOHEHIMANBHBI pocT. CIIOKHBIE TIPOICHTHI.
YlpenmeTHble pe3yabTaThl OCBOSHHS IPOrpaMMbl Y4eOHOTo Kypca «Anredpay.

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

BoinonHATh, coderas yCTHbIE M IUCBMEHHBIE MpUEMBI, apudmernyeckue AEUCTBUS C
PanmoHanbHBIMM YHCIAMU.

HaxonuTe 3HAYE€HUS YUCIIOBBIX BBIPAXXEHHM, MPUMEHITh pa3HOOOpa3Hble CIIOCOOBI U MPUEMBI
BBIYUCIICHUS] 3HAUEHWH JPOOHBIX BBIPAKEHUH, COAEP)KAIIMX OOBIKHOBEHHBIE U JECATHYHBIC
Tpo6H.

[TepexoauTh OT OAHOM (GOPMBI 3aMHMCH YHCET K IPpYroi (MpeoOpa3zoBbIBaTh JECATUUHYIO IpOOb B
OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B JI€CATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO JIE€CATUYHYIO
IpOOB).

CpaBHUBaTh U YIOPSAA0UYUBATH PALIMOHAIBHBIE YUCIIA.

OxpyrsaTh uncna.

BbINOMHAT NPUKHIAKY W OLIEHKY pe3yjabTara BBIYMCIEHUM, OLEHKY 3HAUE€HUN YHCIIOBBIX
BBIPaXCHUU. BBINOIHATE NEHCTBUSA CO CTENEHAMH C HaTYPAJIbHBIMU IT0KA3aTEISIMHU.

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

Pemarp mnpakTUKO-OpUEHTHMPOBAaHHBIE 3aJadd, CBS3aHHbIE C OTHOIIEHUEM BEJIUYMH,
MPONOPLMOHAILHOCTHIO BETUYMH, MPOLEHTAMH, HHTEPIPETUPOBATh PE3YIbTaThl PEIICHUS 3a]a4
C y4€TOM OrpaHMUYEHHH, CBI3aHHBIX CO CBOMCTBAMH paccMaTpuBaeMbIX 0ObEKTOB.
Anrebpanyeckue BbIpaXKeHUSI.

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

Haxonuts 3HaueHust OyKBEHHBIX BBIPQ)KEHUH MPH 3aJaHHBIX 3HAYCHHUSAX ITEPEMEHHBIX.
BemonHaTe mpeoOpazoBaHUS 1ENOr0 BBIPAXKEHHUS B MHOTOWIEH MpPHUBEIECHHUEM MOJOOHBIX



CJIaraeMbIX, PaCKphITHEM CKOOOK.

BEINONHAT YMHOXKEHHE OJHOWIEHAa HA MHOTOWIEH M MHOIOYJIEHA Ha MHOTOWIEH, PUMEHSATH
(dbopMyIBl KBagpaTa CyMMBI U KBaJIpaTa pa3HOCTH.

Ocy1ecTBIATh Pa3I0kKEHNE MHOTOWICHOB HAa MHOXMTEIM C IOMOILBIO BBIHECEHUS 3a CKOOKHU
O0IIero MHOXHTEJSl, TPYNIHUPOBKH ClIaraeMbIX, HPUMEHEHHUS (QOPMYIT COKpAIIEHHOTO
YMHO)KEHUS.

[TpumeHsTh TpeoOpa3oBaHUsT MHOTOWICHOB JJISl PEUICHHS Pa3IMYHBIX 337a4 M3 MareMaTuKH,
CMEKHBIX IIPEIMETOB, U3 PEaIbHON IIPAKTUKHU.

Hcnonb30Barh CBOWMCTBA CTENEHEW C HATypalbHBIMU IIOKa3aTeNsIMU JUIS MPeoOpa3oBaHUs
BBIPAXKCHUM.

YpaBHEHMS U HEPABEHCTBA.

Pemare ninHElHBIE ypaBHEHUS C OIHOM IEPEMEHHOM, IPUMEHSI IIpaBUIIa IEPEeXoaa OT UCXOJHOTO
YpaBHEHHUS K paBHOCWIbHOMY eMy. [IpoBepsiTh, SIBISETCS JIM YMCIIO0 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 TpaUK JIMHEHHOTO ypaBHEHHUS C JBYMs IEPEMEHHBIMHU,
H0JIb3YSICh IpauKOM, IPUBOANUTE PUMEPHI PELICHUS YPaBHEHUS.

Pemrars cucTeMbl IBYX TUHEWHBIX YpaBHEHUH € AByMS IEPEMEHHBIMH, B TOM YHCIIE TPaduIecKH.
CocraBiiaTh M penlarb JUHEHHOE YPABHEHHME WM CUCTEMY JIMHEWHBIX YPaBHEHHUH II0 YCIOBHIO
3a/1a4M, UHTEPIIPETUPOBATH B COOTBETCTBUU C KOHTEKCTOM 3a/1a4M ITOJYYEHHBIN pe3yJIbTaT.
DyHKIUH.

N300paxkars Ha KOOPIWHATHOW NPSIMOW TOYKH, COOTBETCTBYIOIIHME 3aJIaHHBIM KOOPIMHATAM,
Jy4H, OTPE3KH, UHTEPBAJIbl, 3alIMCHIBATh YMCIOBbIE IPOMEKYTKH Ha aJreOpandeckoM si3bIKe.
OtmeuaTh B KOOPJAMHATHOM MJIOCKOCTH TOYKH MO 3aJlaHHBIM KOOpAMHATaM, CTPOUTH rpaduku
AuHeNHHBIX QyHKIMHA. CTpouTh rpaguk QyHKINM;; = [X.

OnucelBaTh ¢ NMOMOIIBIO (PYHKIIUN HM3BECTHBIE 3aBUCHMOCTH MEXAY BEJIMYUHAMH: CKOPOCTH,
BpEMsl, pacCTOSIHUE, LIeHa, KOJIMYECTBO, CTOMMOCTb, TPOU3BOUTEIBHOCTh, BpeMs, 00bEM padoThI.
HaxonuTe 3HaueHne GyHKIMU 110 3HAYEHUIO €€ apryMeHTa.

[Tonumare rpaduyeckuil crnocod mNpencTaBleHUs M aHaiau3a HHQOpPMAalMM, HW3BIEKaTh U
MHTEPIPETUPOBATh HH(OPMAINIO U3 IpaMKOB peaJIbHBIX MPOLECCOB U 3aBUCUMOCTEH.
[TpeameTHbIe pe3yabTaThl OCBOSHUS IPOTpaMMbl yueOHOro Kypca K KOHIly o0ydeHus B 8 kiacce.
Yucna v BBIYKCICHHUS.

Hcnonp30BaTh HauaabHbIE MPEACTABIECHUS O MHOKECTBE IEHCTBUTENIBHBIX YHCEN ISl CPAaBHEHUS,
OKPYIJICHHS M BBIYMCIIEHUH, N300paxkarh NEHCTBUTENbHbIE YMCIa TOYKAMU Ha KOOPAWHATHOU
IPSIMOA.

[TpumeHsTh TOHATHE apU(METUUYECKOTO KBaJPaTHOTO KOPHS, HAaXOIWUTh KBaJpaTHBIE KOPHH,
UCTIONB3Ys. TMpPH HEOOXOAMMOCTH KaJIbKYISATOP, BBINOJIHATH IPEOOpa30BaHUsl BbIPAXKEHUH,
COJIEpKAINX KBAaJpaTHbIE KOPHU, UCIIONB3Ysl CBOWCTBA KOPHEM.

Hcnonb30Barh 3amucH OOJNBIINX U MaJbIX YHCEN C IMOMOILBIO JECITUYHBIX Jpo0eil u crenenei
gucina 10.

Anrebpanyeckue BbIpaXKEeHHUS.

[TpyMeHsITh OHATHE CTENEHU C LIEIbIM IT0Ka3aTesIeM, BBIOIHATH NMPEo0pa30BaHus BhIPpaXKEHUH,
COJIEPKAILUX CTEIEHNU C LEJBbIM [1I0Ka3aTeIIEM.

BbINOTHATE TOXIECTBEHHBIE MPEOOpPa30BaHUsl pallMOHATIbHBIX BBIPAKEHUH HA OCHOBE MPaBUI
JeCcTBUI HaJl MHOTOWICHAMHU U alNTreOpandecKuMu IPOOsIMH.

PacknaapiBaTh KBaJpaTHBIN TPEXWIEH HA MHOXKHUTEIH.

[TpumeHsATh TpeoOpa3oBaHUs BBIPAKEHUN IS pEIICHHs Pa3IUYHBIX 3a7ad M3 MaTeMaTHKH,
CMEKHBIX IIPEIMETOB, U3 PEabHON IIPAKTUKH.

YpaBHEHMS U HEPABEHCTBA.

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



IIpoBOOUTE NpPOCTEHINNE HUCCIECAOBAaHUS YPAaBHEHUHW M CUCTEM YpPaBHEHHUM, B TOM 4YHUCIE C
IpUMEHEHHEM IrpaduyecKuX MpeacTaBiIeHuil (YyCTaHaBIMBAaTh, UMEET JIM ypaBHEHUE UM CUCTEMA
YPaBHEHUH PELLIEHUs, €CIIU UMEET, TO CKOJIBKO, U IIPOYEE).

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

[IpyuMeHsTh CBOWCTBAa YMCIOBBIX HEPABEHCTB JUIsl CPAaBHEHHUS, OLICHKHM, pellaTh JIMHEHHbIE
HEpaBEHCTBA C OJHOW IEPEeMEHHOW M MX CHCTEMBl, JaBaTh I'paUUECKyr0 WIUIIOCTPALUIO
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 YNOPSAA0YUBATH PALIMOHAJIBHBIE U UPPALIMOHAIIBHBIE YHCIIA.

BomonHATE apuMeTHYecKne ACHCTBHS C pAalMOHAIBHBIMH YHCIAMH, COYEeTas YCTHBIE W
IIMCbMEHHBIEC IPUEMBI, BBIIIOJIHATH BBIYUCIICHUS ¢ UPPALIMOHAIBHBIMU YHACIAMH.

HaxonuTe 3Ha4YeHMsI CTENEHEH C LENbIMU IOKa3aTelsMU U KOpPHEH, BBIYMUCIATH 3HAYECHUS
YHCIJIOBBIX BBIPAXKEHUH.

©OKpYIVIATh JIEHCTBUTENbHBIE YHUCIIA, BBINOJHATH NPUKHUAKY pe3yabTaTa BBIYUCIECHUN, OLEHKY
WICIIOBBIX BBIpAKEHUM.

¥paBHenus u HepaBeHCTBA.

Pewmars nuHElHBIE M KBaJgpaTHBIE YpaBHEHMS, YPAaBHEHUS, CBOIALIMECS K HUM, IPOCTEHIINE
XpoOHO-palivoHaNbHbIE YpaBHEHHUS.

Pemare cucrempl ByX JIMHEHHBIX YpaBHEHHMH C JABYMsI INEPEMEHHBIMH U CHCTEMBI JABYX
ypaBHEHUH, B KOTOPBIX OIHO YpaBHEHHUE HE SBISETCS JINHEHHBIM.

Pemare TekcToBbIe 3a7a4K anreOpanyecKuM CocoOOM ¢ MTOMOIIBIO COCTABJICHUS YPABHEHUS UITH
CUCTEMBI IBYX YPAaBHEHHH C ABYMS IEPEMEHHBIMH.

[TpoBomuTE MpoOCTEWIINE HCCIENOBAHMS YPAaBHEHUN M CUCTEM YpPaBHEHUH, B TOM YHUCIE C
MpUMEHEHHEM TpaduUecKuX MpeicTaBiIeHn (YyCTaHaBIMBaTh, UMEET JIM ypaBHEHUE UITU CHUCTEMA
YypaBHEHMI pelIeHns, eClId UMEET, TO CKOJIbKO, U Ipoyee).

Pemars nuHeiliHble HEpaBeHCTBa, KBaJpaTHbIE HEPABEHCTBA, N300pakaTh pelIeHNe HEPABEHCTB Ha
Y1CIIOBOM MPSAMOA, 3aMUCHIBATh PELIEHHE C TTOMOIIIbIO CUMBOJIOB.

Pemarp cuctemsl TMHEHHBIX HEPABEHCTB, CUCTEMbBI HEPABEHCTB, BKIIIOYAIOIINE

KEAPIPRRA0E (BE[HARECTHOJIORBOD [(aylaIR pAIcet iep e decMbl HEPABEHCTB HA YHCIIOBOM TPSIMOM,
3alMChIBaTh PEIIEHUE C IIOMOLIBIO0 CUMBOJIOB.

Hcnonp30BaTh HEpaBEHCTBA MPU PELICHUH Pa3IMYHBIX 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 3Ha4€HUH K03((HUILIMEHTOB, OMUCHIBAaTh CBOMCTBA (PYHKLIUH.

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

Pacno3naBarh KBajgpaTHMyHyIO0 (QYHKIHIO 10 (opMyle, NPUBOTUTH NPUMEPHl KBaApPAaTUYHBIX
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 3amauu, CBSI3aHHBIE C YMCIOBBIMU IIOCJIEIOBAaTEIIBHOCTSMH, B TOM YHUCIE 3aJa4d W3
peanbHON )KU3HHU (C UCTIOIB30BaHUEM KaIBKYISATOPA, IIU(PPOBBIX TEXHOJIOTHIA).

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

[losicHuTenBbHAS 3aMKCKa.

I'eoMeTpust Kak OIMH U3 OCHOBHBIX Pa3esIOB IIKOJIBHONW MaTe€MaTUKH, UMEIOIIMM CBOCH LENbIO
o0ecreunTh U3y4yeHue CBOMCTB U pa3MepoB (PUryp, UX OTHOLICHUM U B3aUMHOE PACIIOIOKEHUE,
ONMPAETCS Ha JIOTMYECKYIO, 10KA3aTeIbHYIO JIMHMIO. LIeHHOCTh H3y4YeHHs T€OMETPUH Ha YPOBHE
OCHOBHOTO OOIIero oOpa3oBaHUS 3aKJIIOYAETCS B TOM, YTO OOYYAIOLIUICS YYUTCS HMPOBOIUTH
JI0Ka3aTeJIbHbIE PACCYKJEHUS, CTPOUTH JIOTMUYECKHE YMO3AaKJIIOUEHUS, J10Ka3blBaTb HMCTHUHHbBIC
YTBEPKJICHUS U CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKACHUS «OT IPOTUBHOTO»,
OTJINYATh CBOMCTBA OT MPU3HAKOB, (OPMYIHPOBATH OOPATHBIC YTBEPKICHHUS.

Llenpro U3yyeHuss reOMETPUU SIBJIETCS MCIOJIb30BAHUE €€ KaK MHCTPYMEHTA IIPU PELICHUU KaK
MaTeMaTH4eCKuX, TaK M MPAKTUYECKUX 3a]a4, BCTPEYAIOIIMXCS B pPEAJbHON JKU3HU.
OOyuaromuiicss JOKEH HAyYUTHCS OMPEAeNsATh TeOMETPUUYECKYIO (UTYPY, OMUCKHIBATH CIOBAMU
4yepTEX WU PUCYHOK, HAWTHU IUIOIIAJ(b 3€MEJIBHOTO Y4acTKa, pacCUUTaTh HEOOXOAUMYIO JUIMHY
ONTOBOJIOKOHHOTO Kalens uiu TpeOyemble pa3Mepbl rapaxa s aBtomoOwis. Ilpu pemrenun
3a/1a4 [PAKTUYECKOIo XapakTrepa OOydaroIIMics YYUTCS CTPOUTh MaTeMaTU4YeCKUe MOJENU
peabHBIX KU3HEHHBIX CUTYallMid, TPOBOAUTH BBIUUCICHUS U OLICHUBATh MIOJYUYEHHBIN Pe3yibTar.
Baxxno nonu€pkuBarh CBA3M I'€OMETPUU C IPYTMMU y4eOHBIMU NpEAMETaMH, MOTHBHPOBATH
UCIIOJIb30BaTh OMPEeNICHUsI TeOMETPUIECKUX (PUTYp U MOHATUH, IEMOHCTPUPOBATh MPUMEHEHNE
MOJTyYEHHBIX YMEHU B (PU3MKE U TEXHUKE. DTH CBSA3U HanOoJiee SpKo BUAHBI B TeMax «BeKTopbl»,
«TpuroHomerpuueckue COOTHOIEHUs», «MeTtoa koopauHar» U «Teopema [Iugaropar.
Vuebnsiii kypc «leoMeTpus» BKIIOYAET CIEAYIOIIME OCHOBHBIE pa3/eNibl CONEPKAHUS:
«[eomerpuueckue ¢urypel M UX CBOHCTBa», «lI3MepeHHE TIeOMETPUYECKHX BEITUUUHY,
«/lekapToBbl ~ KOOpAMHATBl HAa  IUIOCKOCTH», «BekTopbl», «/IBUXKEHHS  IJIOCKOCTH»,
«[IpeobpazoBanus mogoOUs».

O6111ee yKciio 4acoB, peKOMEHI0BaHHBIX [T U3y4eHHsl yueOHoro Kypca «l eomeTpusi», - 204 vaca:
B 7 kjacce - 68 yacoB (2 yaca B HeZlent0), B 8 kiacce - 68 yacoB (2 yaca B HeZlento), 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 ymiel.  buccekrpuca yma. JlomMaHas, MHOIOYroJbHHK.
[TapanienbHOCTh U MEPHEHIUKYASIPHOCTD IPSIMBbIX.

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

OcHOBHBIE NOCTPOEHUS C MOMOIIBI0 LUPKYIsd M JuHEKku. TpeyronsHuk. BeicoTa, menuana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U paBHOCTOPOHHUI TpeyroibHUKH. HepaBeHCTBO TpeyroabHUKA.

CaoiicTBa 1 IPU3HAKKU paBHOOEAPEHHOTO TPEyrojabHUKa. [Ipr3HaKky paBeHCTBA TPEYrOIbHUKOB.
CBolicTBa M NpU3HAKKU NapaJlyIeNbHBIX NpsAMbIX. CymMMa YITIOB TPEYroJIbHHMKA. BHemHue yrisl
TPEYToJIbHUKA.

[TpsimoyronbHblil  TpeyronbHUK. CBOWCTBO  Me€AMAaHbl  INPSMOYTOJBHOIO  TPEYroJbHUKA,
NpoBeAEHHOW K THMNOTeHy3e. [Ipu3HakuM paBeHCTBa MPSMOYTOJIBHBIX — TPEYroJIbHHUKOB.
ITpstMOyronbHBIN TPEYTrOJbHUK € YoM B 30°.

HepaBeHcTBa B reoMeTprN: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMaHOM, TEOpeMa
0 OonbieM yriie v 0oJbIIei cTopoHe TpeyroabHuKa. [leprneHanKyIsip 1 HaKJIOHHAs.
['eomeTpuyeckoe Mecto Touek. buccekrpuca yria v cepeAuHHbIN NEPHEHANKYIAP K OTPE3KY KaK
reOMETPUUYECKHUE MECTA TOYEK.



OKpyXHOCTb U KpYI, XOpAa U AMAMETP, UX CBOICTBA. B3auMHOE pacroyiokeHue OKpYKHOCTU U
npsiMoil. KacarenbHas u cexyias K oKpy»kHOCTH. OKpYyKHOCTb, BIMCaHHas B yroy. Bnucannas u
ONMCAHHAs OKPYKHOCTHU TPEYTOJIbHUKA.

Coneprxkanue oOydeHHs B 8 Kiacce.

UYerplpéxyronbuuku. [lapamienorpamMM, ero npu3Haku U CBOWCTBA. YacTHbIE Cily4au
napajuieorpaMMmoB (TIPSIMOYTOJIBHUK, poMO, KBajpaT), MX NpU3HAKU U CBoicTBa. Tpamenus,
paBHOOOKas Tparenus, €€ CBOHCTBA U MpU3HaKU. [IpsMoyronpHas Tpamnenus.

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

Cpennue TMHUM TPEyrojibHUKA U Tpaneuuu. LleHTp macc TpeyronbHUKa.

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

CpoiicTBa 1UIOmaneil reomerpuueckux Quryp. Dopmynsl Ui IUIOMAAM TPEYrojbHHKA,
napajuienorpaMmma, pomoa u tpaneuud. OTHOILICHHE Mol MOJ00HBIX QUTYp.

Boruncnenue miomazeil TpeyroJbHUKOB 1 MHOTOYTOJIBHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. Ilpumenenue Teopemsl [ludaropa npu pemieHun

IPAKTUYECKUX 3a]ay.

CuHyC, KOCHHYC, TaHI€HC OCTPOro ymjia IpsAMOYTOJbHOIO TpeyroibHuka. OCHOBHOE
TPUTOHOMETPUUYECKOE TOXAECTBO. Tpuronomerpruueckue GpyHkuu yros B 30°, 45° u 60°.
BnucanHubie ¥ LIEHTpaJIbHBIE YIJIBI, YTOJ MEXAY KacaTeJIbHOW U XOpAOH. YIIIbl MEXIY XOpAamMu U
CeKyllMMHU. BrnucaHHble M oOmHMCaHHbIE YETHIPEXYTONbHUKU. B3auMHOE pacroyiokeHHE 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.
DopMyIbl IPUBEICHHUS.

Pemenne tpeyronbHukoB. TeopeMa KOCMHYCOB M T€OpeMa CHHYCOB. PelieHHne NpakTHYeCKHX
3a/1a4d ¢ UCMOJIb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[TpeoOpasoBanue noaoous. [Togobre cOOTBETCTBEHHBIX AIIEMEHTOB.

Teopema o mpou3BeIEHUN OTPE3KOB XOPA, TEOPEMBI O TPOU3BEICHUU OTPE3KOB CEKYIIHNX, TEOpeMa
0 KBaJipaTe KacareJIbHOM.

Bexrop, anuHa (MoAylib) BEKTOpa, COHANPABICHHBIE BEKTOPHI, TPOTUBOIMOJIOKHO HAlpaBJICHHbIE
BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpallMM HaJ BEKTOPaMHU.
Pa3znoxxenue BekTopa 1Mo JBYM HEKOJUIMHEAapHBIM BekTopam. Koopaunarel BekTopa. CkansipHoe
IIPOU3BE/IEHUE BEKTOPOB, IPUMEHEHUE JJIs1 HAXOXKACHUS JUIMH U YIJIOB.

JlexapToBbl KOOpAMHATHl Ha IJIOCKOCTH. YPaBHEHMs NPSIMOM U OKPYXHOCTH B KOOpAMHATAX,
NEpECEUEHUE OKPYKHOCTEN U NPSIMBIX. METOA KOOPIMHAT U €r0 IPUMEHEHHUE.

[IpaBuibHBIE MHOTOYroJdbHHMKHU. JlMHA OKpy:KHOCTH. ['pamycHas W paguaHHas Mepa yria,
BBIUMCJIEHHUE JUIMH OyT OKpyXHocTel. [Tnomane kpyra, ceKkropa, CEerMeHTa.

JIBUKEHUsI TIJIOCKOCTH M BHYTPEHHHE CHUMMETpUHM (Uryp (dJIeMeHTapHbIe MpeICTaBICHMUS).
ITapamtensHblil nepesoc. I1oBopoT.

[IpenmeTHBIE pe3yNIbTAThl OCBOEHUS IPOrpaMMBbl yueOHOTo Kypea «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 (QUryphl, BBIOJIHATH YEPTEKU IO YCIOBUIO 3aqaud. M3mepsaTh
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 00bEKTOB. Pazinnuars pazMepsl ITHX 00BEKTOB MO MOPSJIKY BEIUYNHBI.
Crpouth 4epTekH K TEOMETPUUECKHUM 3a/1auaM.

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



ITpoBOIUTE JTIOrMUECKHUE PACCYKICHMSI C UCIIOJIb30BAHUEM T€OMETPUUECKUX TEOPEM.
[Tonp30BaThbCsl MPU3HAKAMU PABEHCTBA MPSIMOYTOJIbHBIX TPEYrOJIbHUKOB, CBOMCTBOM MEIHAHBI,
IPOBEAEHHON K TUIIOTEHY3€ IPSIMOYTOJIbHOTO TPEYTOJIbHUKA, B PEILIEHUU T€OMETPUUECKUX 3a/1au.
OnpenensTh NapaiebHOCTh NMPSAMBIX C TOMOMIBIO YIJIOB, KOTOpPbIE 00pa3yeT ¢ HUMH CEKyIlasl.
OnpenensaTh NapajuieIbHOCTh NMPSAMBIX C IOMOILIBIO PABEHCTBA PACCTOSHUM OT TOYEK OIHOMN
MPSMOM 10 TOYEK APYTror MPSIMO.

Pemare 3aaun Ha KieT4aroit Oymare.

[TpoBOIUTE BBIYUCIICHUS U HAXOAUTH YHUCIOBBIE U OyKBEHHBIE 3HAYCHUS YIIIOB B TEOMETPUUYECKUX
3a/1a4ax C MCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJbHUKOB U MHOTOYTOJbHUKOB, CBOMCTB YIVIOB,
00pa30BaHHBIX MPU MEPECEUCHUH ABYX MMapaJlIeIbHBIX NMPSAMBIX ceKyieil. Pemars npaktuueckue
3a/1aud Ha HaXOXJIEHUE YIJIOB.

Bnaners moHATHEM TeOMETPUYECKOTO MECTa TOYEK. YMETh ONpEeNeNsaTh OMCCEKTpUCY yIvia U
CEPEIMHHBIN NEPIEHIUKYISIP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOYEK.

@opMyIUpOBaTh OIpENETICHUs] OKPY)KHOCTH M Kpyra, XOpIbl W JUaMeTpa OKPYKHOCTH,
MOJIb30BAThCS UX CBOMCTBAMU. YMETh IPUMEHSTh 3T CBOKMCTBA IIPU PELICHUH 3a/1a4.

Brnaners moHATHEM ONMUCAHHOW OKOJIO TPEYroJbHHKA OKPYKHOCTH, YMETh HAXOAHUTH €€ LEHTP.
[Tonp3oBaTbest pakTaMu O TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYTOJIbHHUKA MEPECEKAIOTCS B OTHOM
TOYKE, U O TOM, YTO CepeAHHHbBIC MEPIEHAUKYISAPBI K CTOPOHAM TPEYTOJIbHHUKA MEPECEKaI0TCs B
OJIHOU TOUKE.

Bnagerp  moHATHeM ~— KacaTelbHOW K  OKPYXKHOCTH,  IIOJIb30BAaThCS ~ TEOPEMOM O
NEePIEHIUKYISIPHOCTH KacaTeIbHOU U pajauyca, IPOBEAEHHOIO K TOUKE KAaCAHMUS.

[Tonp30BaThCsi MPOCTEHIIMMH TEOMETPUUECKUMHU HEPABEHCTBAMU, MOHUMATh MX MPAKTUYECKUI
CMBICIL.

[TpoBOIUTH OCHOBHBIE TEOMETPUUYECKHIE MOCTPOCHUS C IIOMOIIBIO HUPKYIISA U TUHEUKH.
[TpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo Kypca K KOHIy o0yueHus B 8 Kiacce.
Pacnio3naBarh OCHOBHBIE BUIbI UETHIPEXYTOILHUKOB, UX SJIEMEHTHI, TIOJIh30BATHCS KX CBOMCTBAMU
IIPU PEIIEHNU T€OMETPUUECKUX 3a/1au.

[TpuMeHsTh CBOWCTBAa TOYKU TMEPECEUYEHUs MEIuaH TPEeyroibHUKa (IEHTpa Macc) B PEUICHUH
3a/1au.

Bnaners moHsTHeM CpedHEW JMHUM TPEYroJbHUKA M TpAmelud, MPUMEHSITh UX CBONCTBA MPHU
pemeHun reoMmerpuueckux 3anad. llome3oBarbea  Teopemon Pameca W TeopeMoM O
MPOMOPLMOHAIBHBIX OTPE3KaX, MPUMEHSTh UX IS PEIICHUS MPaKTUYECKUX 3a1ad.

[TpuMeHSTH IPU3HAKK MTOJOOHS TPEYTOIHHUKOB B PEIICHHH T€OMETPHUYECKUX 3a]1a4.
[Tons3oBatbest Teopemoit [ludaropa ans pemieHuss T€OMETPUUYECKUX M MPAKTHYECKUX 3aj1ad.
Crpouth MaTeMaTH4ECKyI0 MOZENb B IMPAKTUYECKUX 3ajjadaX, CaMOCTOSITEIIbHO IPOBOIUTH
4epTEX U HAXOJUTh COOTBETCTBYIOIINE AITUHBI.

Brnaznets noHATUSAMEU CHHYCA, KOCUHYCA M TAHTE€HCA OCTPOTO yIvIa IPSIMOYTOJIbHOTO TPEYTOJIbHUKA.
[Tonp30BaThCst STUMU MOHSATUSMU JJIS1 PEIICHUS TIPAKTUYECKUX 3a/1a4.

Bbruncnsate (pa3iuyuHbIMH CIIOCOOAMH) IJIOLIA/Ab TPEYrojJbHUKA M IJIOLIAJAM MHOTOYTOJbHBIX
¢buryp (MoOnB3ysAch, I HEOOXOMUMO, KaJbKyISITOpoM). IIpUMEHATh MOJTydYeHHBIE YMEHHS B
MPAKTHYECKUX 3a]1a4ax.

Brnageth mOHATHUSMU BIHMCAHHOTO U IEHTPAIBLHOTO YIJIa, UCTIOIB30BaTh TEOPEMBI O BIMCAHHBIX
yIrilax, yriax Mex1y XopAamH (CeKyIUMH) U yIiie MEeKIy KacareJIbHOW M XOpJoW MpHU pelieHun
TEOMETPUUYECKUX 3aad.

BraneTs moHsITHEM OMUCAHHOTO YETHIPEXYTOIEHUKA, TPAMEHSTH CBOHCTBa

OTHMCAHHOTO YETHIPEXYTOIbHUKA TPU PEUICHUH 3a/1a4.

[IpyMeHsTh MoNydyeHHbIE 3HAHUS HAa MPAKTHKE - CTPOUTH MareMaTHYeCKHEe MOJENH Ul 3ajad
pEaIbHON JKM3HHM U TPOBOAUTH COOTBETCTBYIOIINE BBIYHMCICHUS C MPUMEHEHHWEM TMOAO00HS U
TPUTOHOMETPHH (ITONB3YAChH, TJIe HEOOXOMUMO, KaTbKYIATOPOM).

[TpeameTHBIE pe3yabTaThl OCBOCHHUS IPOTPaMMBbI YUeOHOT0 Kypca K KOHITy o0y4eHus B 9 kiacce.
3HaTh TPUTOHOMETpHUYECKHE (YHKIIMH OCTPBIX YIJIOB, HAXOAUTh C HUX IMOMOUIbIO pazIUYHbIE
AIIEMEHTHI TPSIMOYTOJIBHOTO TPEYroJbHUKA («PEIICHUE MPSIMOYTONBHBIX TPEYTOIHHHUKOB)).



Haxonuts (¢ moMOIIbI0 KadbKyISITOPA) JIUHBI U YIJIBI UISI HETAOMUYHBIX 3HAYCHUI.
[Tonp30Barbest GopMyIIaMHU MPUBEACHUS W OCHOBHBIM TPHUTOHOMETPHUYECCKHUM TOXJIECTBOM JIJIS
HAXOXKJICHHSI COOTHOIIICHUH MEXy TPUTOHOMETPUUYECKUMHU BETHUNHAMMU.

Hcnonp30BaTh TEOpPEMbl CHHYCOB M KOCHHYCOB JUIS HAXOXKJICHHUS Pa3IMYHBIX 3JEMEHTOB
TPEYTOJIbHUKA («PEIICHHE TPEYTOJBbHUKOBY»), MPUMEHITh MX IMPH PEHICHUH TeOMETPUYCCKUX
3a/1ad.

Brnagets moHsATHSAMEU peoOpa3oBaHus MOJ00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJJOOHBIX (QUTYP.
[Tonp30BaThCs CBOMCTBAMH MOAOOMS ITPOU3BOIBHBIX (DUTYD, YMETh BBIYHCIIATH JUTHIIB 1 HAXOIUTh
yribl 'y monoOHbIX (uryp. [IpumeHsTh CBOICTBa MOMOOUS B MPAKTHYECKHX 3a7adax. YMETh
MPUBOAMTH IPUMEPHI MOTOOHBIX (PUTYP B OKPYKAIOIIEM MHPE.

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

[Tonp30BaThCsi BEKTOPAMU, TOHUMATh UX TEOMETPUUYECKUNA U PU3NICCKUIN CMBICT, TPUMEHSTh HX
B PCIICHUU T€OMETPUYECCKUX M (PHU3MUecKMX 3aj1ad. IIpHMEHSATh CKalsIpHOE IIPOM3BEICHUE
BEKTOPOB JIJIsI HAXOXKJACHUS JTHH U yIJIOB.

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

Branerp MOHATHSAMH TPABWIBHOTO MHOTOYTOJbHHKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JIyTH
OKPY)KHOCTH W pPaJHaHHON MeEphl yIlla, YMETh BBIYHCIATH IUIOMIATL KpPyra W €ro 4Yacre.
[TpuMeHSTh MOTYyYCHHBIC YMEHUS B IPAKTHUYCCKUX 3ajIavax.

Haxomute ocu (WM WEHTPBI) CHUMMETpPUH (QUTYp, TPUMEHSTHh ABWKEHHS 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 BEpOATHOCTb M CTAaTHCTHUKA NpUOOpeTaroT BCE OONBLIYIO
3HaYMMOCTb, KaK C TOUKU 3PEHHS MPAKTUYECKUX MPUIIOKEHHUH, TaK U UX POJIM B 00pa30BaHHH,
HEOOXO0IMMOM KaXKAoMYy uesioBeky. Bospactaer umcno mpodeccuid, npu OBIaJeHUN KOTOPBIMU
TpeOyercs xopomasi 0a3oBasi TOATOTOBKAa B O0JAcCTH BEPOATHOCTH M CTAaTHCTHUKH, TaKas
NOATOTOBKA BakKHA JJIsI NPOAOIDKEHHs OOpa3oBaHMs W JJs YCHEIIHOM NpodeccnoHaIbHON
Kapbepebl.

Kax1p1ii uenoBek MOCTOSTHHO MPUHUMAET PELICHHUS Ha OCHOBE MMEIOLINXCS Y HETrO JaHHBIX. A s
00OCHOBaHHOTO TPHWHSTHS PEIICHUS B YCIOBHAX HENOCTaTka WM W30BITKA WHGOpPMAIUU
HEOOXOMMO B TOM YHCIIE XOpOIIO C(HOPMUPOBAHHOE BEPOATHOCTHOE U CTaTUCTUYECKOE
MBITIICHHE.

NmenHo MO3TOMY OCTPO BCTaJIa HEOOXOAUMOCTh C(POPMUPOBATH

y oOyuarommxcs (yHKIIMOHAIBHYIO TPaMOTHOCTh, BKIIOUAIONIyl0O B ce0sg B KadyecTBe
HEOTHEMJIEMOI  COCTaBISIONIEH yMEHHE BOCHPUHUMATh M KPUTHUECKH aHAIU3UPOBaTh
UHPOPMAITNIO, TIPEACTABICHHYI0 B PAa3JIMYHBIX (hopMax, MOHWMATh BEPOSTHOCTHBIA XapakTep
MHOTHX peaJbHBIX IPOILECCOB U 3aBUCUMOCTEH, MPOU3BOAUTH HPOCTEUIINE BEPOSTHOCTHBIE
pacy€Thl.

3HaKOMCTBO B Y4eOHOM Kypce ¢ OCHOBHBIMH IMpPHHLMIAMM cOOpa, aHajau3a M IMPeICTaBICHUS
JNAHHBIX W3 Pa3IUYHBIX cep KU3HM OO0IIeCTBAa M TOCydapcTBa MPHOOIIAeT OO0ydYaIOIUXCS K
o011ecTBEHHBIM HHTepecaM. 3ydenrne ocHOB KOMOWHATOPUKU pa3BUBAEeT HABBIKM OpraHU3aLUU
nepebopa ¥ NoAcy€éTa Yuciia BApUAHTOB, B TOM UHUCIIE B IMPUKIAAHBIX 3a/adyaX. 3HAKOMCTBO C
OCHOBaMHM Teopuu TrpadoB co3AaéT MareMaTuyeckuil ¢yHaaMeHT a8 (HOpMHUpPOBAHUS
KOMIETEHIMI B 00s1acTh MH(OpMATUKU U HUGPOBBIX TeXHONOTUM. [Ipn n3ydeHnn cTaTuCTUKU U



BEPOSITHOCTH 00OTaIaloTCs MPEACTaBICHUST OOYJaloUIMXCsl O COBPEMEHHOM KapTHHE MHpa U
METOAAaX €ro WcCCleoBaHusA, (OpPMHUpPYETCS INOHMMAHHWE 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 o0Opa3oBaHUS BBIACICHBI CICAYIOIIUE COJCPKATEIBHO-
MeTtoanueckue TuHuM: «lIpencraBieHre qJaHHBIX U ONUCATENbHAS CTATUCTUKAY, «BepoaTHOCTHY,
«DneMeHThl KOMOMHATOPUKIY, «BBenenue B Teopuro rpados.

Conepxanue nuuun «lIpeacraBneHue JaHHBIX M OMMCATENIbHAS CTATUCTHKA» CIYKUT OCHOBOMU
s (OpMUpPOBaHMS HABBIKOB paboOThl ¢ wHH(pOpMAaLMEH: OT YTEHHS M HWHTEpIpETaliH
uH(poOpMalMK, NpPEJCTaBIEHHOM B Tabmuuax, Ha JauarpamMmmax © Trpadukax, a0 cOopa,
IIPEJICTABJICHUS U aHAJIN3a JaHHBIX C UCIOJIb30BAaHUEM CTATUCTUUECKUX XapAKTEPUCTUK CPEIHUX
u pacceuBaHus. PaboTas ¢ maHHBIMU, OOyYaroIIMeCs y4arcsi CUMTHIBATH U MHTEPIPETUPOBATH
JlaHHbIE, BBIIBUTaTh, ApI'YMEHTUPOBATh U KPUTUKOBATh IPOCTEUIIINE TUIIOTE3bl, PA3MBIILIATH HaJl
¢dakTopaMu, BBI3BIBAIOIIMMHU HM3MEHYHMBOCTh, U OLIEHHWBATh MX BIMSHHUE HAa paccMaTpuBaeMble
BEJIMUMHBI U ITPOLIECCHI.

HMHTYyuTUBHOE MpeACTaBICHUE O CIy4yailHOW M3MEHYMBOCTH, HCCIEIOBAaHUE 3aKOHOMEPHOCTEH U
TEHJICHUMI CTAHOBUTCS MOTUBUPYIOLLEH OCHOBOM JJISI U3YYEHHUS TEOPUHU BEPOSITHOCTEN. bobioe
3HaYeHHE UMEIOT TNPAKTUYECKHWe 3aJaHusi, B UYACTHOCTU ONBITHI C KIACCUYECKUMU
BEPOSTHOCTHBIMU MOJIEIISIMU.

[ToHsiTHe BEpOSTHOCTH BBOJIUTCS KaK Mepa MpaBIononoous ciydaiiHoro coobitus. [Ipu nzyuenuun
y4eOHOro Kypca OOydJaroniuecs 3HAKOMATCS C MPOCTEHINIMMH METOAAMH  BBIYMCICHUS
BEPOSITHOCTEW B CIy4YailHBIX SKCIIEPUMEHTAX C PAaBHOBO3MOXKHBIMHU 3JIEMEHTAPHBIMH HUCXOJIaMHU,
BEPOSITHOCTHBIMU 3aKOHAaMU, IO3BOJIIOIIMMHU CTaBUTh U pelIarh Oojiee CIIOKHbIE 3anadu. B
yueOHBI Kypc BXOJSAT HayalbHbIE MPEICTABICHUS O CIy4YalHBIX BEIMYMHAX M MX YHCIOBBIX
XapaKTepUCTHUKAX.

B pamkax y4eOHOro Kypca OCYILECTBISETCS 3HAKOMCTBO OOYYAIOLIMXCS C MHOXKECTBaMHU U
OCHOBHBIMH OIEpalisiMi HaJl MHOXKECTBAMH, PAacCMaTpUBAIOTCA MPUMEPbl NMPUMEHEHUS s
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 ONMUCAaTEIbHAs CTaTUCTHUKA», «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 kiacce - 34 gaca (1 gac B
Hezeno), B 9 kiacce - 34 yaca (1 gac B Hezeo).

Conepxanue oOydeHus B 7 Kiacce.

[IpencraBnenre NaHHBIX B BUJIE TaONHIl, Juarpamm, rpagukoB. 3arnoilHeHUe TaOlul, YTeHUuEe U
MIOCTPOEHHUE AUarpamMmMm (CTOIOMKOBBIX (CTOJIOYATHIX) U KPYroBbIX). UTeHne rpadukoB peaabHbIX
npoueccos. M3Brneuenre nHbopMaly U3 quarpamMmm 1 TalOiuil, UCIIOIb30BaHUE U UHTEPIpETaus
JTAaHHBIX.

OmnucarenpHasi CTaTUCTUKA: cpelnHee apudmervyeckoe, MeAMaHa, pa3Max, HaubOonbliee U
HalMEHbIIIee 3HaYeHUs Habopa YMCIIOBBIX TaHHBIX. [Ipumeps! ciydaiiHOW H3MEHUYHUBOCTH.
CrnyyaliHplii SKcliepUMeHT (ONBbIT) U ciydaiiHoe coObiTHe. BepositHocTh u yactoTa. Pomb
MaJIOBEpOSATHBIX U MPAKTUUYECKH JIOCTOBEPHBIX COOBITUH B MpHUpoae U B odmiecTBe. MoHeTa U
urpajbHasi KOCTb B TEOPHH BEPOSATHOCTEM.

I'pad, BepmmHa, pebpo. Crenenp BepumnHbl. Yuciao pédep M CymMMapHas CTENEHb BEpPIIMH.
[IpencraBnenne o cBs3noctu rpada. llenu u mukiel. [Tyta B rpadax. O6xox rpada (ditnepon
nyth). [Ipeacrasnenue o6 opueHTHpOBaHHOM Tpade. Pemenue 3amay ¢ moMomsio rpagos.
Copeprxanue oOydeHHs B 8 Kiracce.

[IpencraBienne naHHBIX B BUJE TAOIHII, AUArpaMM, TpadUKoB.

MHO0XecTBO, 3IEMEHT MHOXKECTBA, MOAMHOKeCTBO. Onepauu HaJl MHOKECTBaAMH: 00ObEAMHEHUE,
nepeceueHue, paomnosHeHue. CBolicTBa omepalyii HajJ MHOXKECTBAMHU: IEPEMECTUTENIBHOE,



coderarelbHOE,  paclpeleNuTeNbHOe,  BKIIOYeHHs.  Vcnonb3oBaHue — rpaduueckoro
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. CiydaliHble COOBITHS. BeposTHOCTH COOBITHIA.
OnbITEl C paBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU cOObITUAMU. Citydaiinblii BBIOOp. CBsI3b MEXAY
MaJIOBEpOSTHBIMHU M MTPAKTUYECKH JOCTOBEPHBIMHU COOBITUSMU B TIPUPOJIE, OOIIIECTBE M HAyKE.
JepeBo. CBolicTBa AepeBbEB: €AMHCTBEHHOCTh IIyTH, CYLIECTBOBAaHUE BUCSUYEH BEPIIUHBI, CBA3b
MEX/y YUCIIOM BEpIIMH U uuciioM péoep. IlpaBmiio ymHOXeHus. Pemenue 3agad ¢ mOMOIIbIO
rpados.

[TpotuBononoxueie coObiTHs. [uarpamma Ditnepa. OObeqUHEHHE W TMEPECEUCHUE COOBITHIA.
HecoBmecTHble coObITHs. DOpMyIa CI0XKEHUS BEPOSTHOCTEH. YCioBHas BeposTHOCTh. [IpaBuio
ymHOeHus. HezaBucumbie coObiTus. [IpeacraBnenue skcnepumeHTa B BUJE AepeBa. 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, TpagikoB, HHTEPIIPETAIUS JaHHBIX. UTeHHE
U TIOCTPOEHME TAaOIUL, TUarpaMm, rpaKoB [0 pealbHbIM JAHHbBIM.

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

['eomerpuueckas BeposTHOCTb. CityyaiiHblil BBIOOp TOUKH U3 (UI'Yphl HA MJIOCKOCTH, U3 OTpE3Ka
U U3 IYTU OKPYKHOCTH.

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

CnyyaiiHas BeJIMYMHA M pacHpeielieHHe BeposTHOcTell. Maremarnueckoe OXUIaHUE U
mucnepcus. [IpuMepbl MaTeMaTHyecKoro OXHJaHUS KaK TEOPETUYECKOTO CPEAHEro 3HaueHUus
BEJINYMHBI. MaremaTtnueckoe OXHJIaHUe U JTUCTIEPCHs CIydaifHON BETMYMHBI «YHUCIIO YCIIEXOB B
Cepuu UCIbITaHUN bepHymm».

[Tonsatne o 3akoHe OonpIIMX YHced. M3MepeHHe BeposSTHOCTEH ¢ MOMOINBI0 4yacToT. Ponb u
3HAUYEHHUE 3aKOHA OOJBIIUX YMCET B IPUPOJIE U OOIIECTRBE.

[TpeameTHbIe pe3yabTaThl OCBOCHUS IPOTpaMMbl yUeOHOTo Kypca

«BeposTHOCTB M CTaTUCTUKAY.

[TpenmeTHBIE pe3yNIbTaThl OCBOEHUS IPOrpaMMBbl yueOHOTo Kypca K KOHIy oOy4deHHs B 7 KJiacce.
Yurars HHGOPMAIUIO, IPEICTABICHHYIO B TaOMUIaX, Ha AUarpamMmax, MpeicTaBiIsaTh JaHHbIE B
Buje TaONMIl, CTPOUTH JHarpaMMmbl (CTOJIOMKOBBIE (CTONOYAThIE) W KPYTOBBIE) MO MaccUBam
3HAYEHUN.

OnuceIBaTh U HMHTEPIPETUPOBATH PealibHbIE YUCIIOBBIE JaHHbIE, IPEACTaBICHHbIE B Ta0INIaX, HA
quarpammax, rpapukax.

Wcnonp3oBarh Ui ONMCAaHUS  JIAaHHBIX  CTaTUCTHYECKHWE  XapaKTePUCTUKU:  CpeaHee
apudmernyeckoe, MeiMaHa, HauboJIbllIee U HaMMEHbIIIee 3HAYeHUsI, pa3Max.

HmeTpb mpencTaBieHle O CIy4aifHOW M3MEHUYMBOCTH Ha NMpHUMepax LeH, PU3NUYEeCKUX BEINYMH,
AHTPONOMETPUUECKUX JaHHBIX, UMETh IPECTABIEHNE O CTATUCTUYECKON YCTONYHNBOCTH.
[TpeameTHbIE pe3yabTaThl OCBOCHUS IPOTpaMMbl yUeOHOTo Kypca K KOHIly oOy4eHus B 8 kiacce.
W3Bnekath u mpeoOpazoBbiBaTh MHGOpPMAIMIO, MPEACTABICHHYIO B BUIE TaONUL, Tuarpamw,
rpauKoOB, MPEACTABIATh JaHHBIE B BUJIE TaOIUL, TUarpaMM, rpadukos.

OnuceiBaTh JaHHBIE C TOMOIIBIO CTAaTUCTHYECKUX IOKa3areieil: CpeqHUX 3HaueHUuil u Mep
pacceuBaHusl (pa3max, AUCIIEPCHSI U CTAaHAAPTHOE OTKIIOHEHHUE).

HaxoauTe 4acTOThl YMCIOBBIX 3HAYEHUH U YaCTOTHI COOBITHH, B TOM YHUCIIE€ HO pe3ylbTaraM
U3MEPEHUI U HAOIIONEeHU .

Haxoaute BEpOSATHOCTH CIy4alHBIX COOBITHII B OIBITAX, 3HAas BEPOSTHOCTH 3JIEMEHTapHBIX
COOBITHI1, B TOM YHUCIIE B OIIBITAX C PABHOBO3MOXHBIMH JIEMEHTAPHBIMH COOBITHUSMU.



Hcnonb3oBarh rpaduueckue MOAETH: IEPEBO CIYy4allHOTO SKCIEpUMEHTa, AuarpaMmbl Diepa,
YHCJIOBAs MPAMas.

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

Hcnonp3oBarh rpadguueckoe MpeicTaBIeHHe MHOXKECTB M CBSI3€H MEXy HUMH JUIS OIUCAHUSA
IIPOLIECCOB U SIBJICHUH, B TOM YKCJIE IIPU PEILICHUH 3a1a4 U3 APYTUX

y4€OHBIX IIPEAMETOB U KYPCOB.

[TpeameTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMBbI YUeOHOT0 Kypca K KOoHIly oOy4eHus B 9 kiacce.
W3Bnekars U npeoOpa3oBbIBaTh MH(OpMALMIO, MPEICTABICHHYIO B PA3JIMYHBIX HMCTOYHHKAX B
BUE TaONHUIL, TUarpaMM, rpauKoB, MPEICTABIATh JaHHBIC B BUIE TaOIUII, THarpaMm, rpauKoB.
Pemars 3amaunm OpraHu3oBaHHBIM Ie€peOOPOM BapUaHTOB, a TAaKXe C HCIOJIb30BaHUEM
KOMOMHATOPHBIX MPaBUII M METO/IOB.

Hcnonp30BaTh onucareabHble XapaKTEPUCTUKH /Il MACCUBOB YHMCIIOBBIX JAHHBIX, B TOM YHCIIE
CPEIHHME 3HAUYCHHUsI U MEPbI PACCEUBAHMUS.

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

HaxoauTte BEpOSATHOCTH CIy4alHBIX COOBITUH B M3YYEHHBIX OIBITAaX, B TOM YHCIE B ONbITaX C
PaBHOBO3MOXHBIMU JIEMEHTAPHBIMU COOBITUSIMH, B CEpUAX HCHBITAHUN JIO MEPBOro ycnexa, B
CepUsX UCIbITaHUN bepHym.

NmeTs npeAcTaBieHUE O CIy4ailHOM BEJIMYMHE U O PACIIPEAECIEHUH BEPOATHOCTEM.

Hmetp mnpencraBieHHE O 3aKoHE OOJBIIMX YHCENl KaK O MPOSBICHUMM 3aKOHOMEPHOCTH B
CIIydaifHON M3MEHYMBOCTH M O POJIM 3aKOHA OOJIBIINX YKCEIl B IPUPOJIE U OOIIEeCTBE.

B ¢denepanbHbIX W perHOHANBHBIX TNPOIEAYypax OLEHKH KadecTBa 0Opa3oBaHUS
UCIIONIB3YETCSl  TMepeyeHb (KOAM(PUKATOP) pachpeleseHHbIX 0 KJlaccaM IPOBEPSIEMBIX
TpeOoBaHUIl K pe3yapTaTaM OCBOCHHS OCHOBHOU 00pa3oBaTeNbHON MPOrpaMMbI 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, OOBIKHOBEHHBIMHU M JIECATUYHBIMU APOOSIMHU
12 CpaBHHMBaTh M yHNOPSAAOUYMBATH HATypaJibHbIE YHWCA, CpPaBHUBATh 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

Brimonsate apupmernyeckue ACWCTBUS C HATypalIbHBIMM YHCIAMHU, C

14 .
OOBIKHOBEHHBIMU APOOSIMHU B MPOCTEHIINX CITydasix




1.5

BhImonHATE NpoBepKy, NPUKUAKY pe3yIbTaTa BHIYMCICHUN

1.6 OKpyTJIIATh HaTYpaJIbHBIC YUCITIA
2 Pemennie TekcTOBBIX 3a7a4
21 Pemate TekcroBble 3amaund apuPMETHUYECKHM CIOCOOOM M C IMOMOIIBIO
' OpPraHU30BaHHOI'0 KOHEYHOTO epedopa BceX BO3MOKHBIX BApHAHTOB
29 Pemarp 3amauun, conepikaiiye 3aBUCHMOCTH, CBSI3bIBAIOIIME BEIWYHHBL:
' CKOpOCTh, BpeMsl, PaCCTOSIHUE, 11€Ha, KOJIMYECTBO, CTOUMOCTh
23 Hcnonp3oBarh KpaTKue 3alucCH, CXEMBbI, TaOJUIBI, O00O03HAUYEHUS IIpPH
) PEIICHUY 3a]1a4
[Tonb30BaTbCcsl OCHOBHBIMHM €OUHHUIIAMH HW3MEPEHHS: IIeHbI, MAacChl,
2.4 paccTosiHUsA, BPEMEHH, CKOPOCTH, BBIPAXKaTh OJHH EAMHUIBl BEINYHHBI
yepes apyrue
W3Bnekarpb, aHanH3UPOBATh, OLICHUBATh HH(OPMAIINIO, TIPEICTABICHHYIO B
2.5 TabnuIle, Ha CTOI0YATON qUarpaMMe, MHTEPIIPETUPOBATH MPEICTABICHHbBIE
JaHHbIE, UCIIOIH30BaTh JAHHBIC MTPH PEIICHUH 3a1a4
3 Harnsignas reomerpust
31 [Tonmp30BaThCcs TEOMETPHUSCKUMHE TMOHATUSMHU: TOUYKA, TpsiMasi, OTPE3OK,
' Jy4, YTrojl, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT
39 [TpuBOANTE MpUMEPBI OOBEKTOB OKPYXKAIOIIET0 MUpPa, UMEOLUX (opMy
' U3YyYEHHBIX TEOMETPUIECKUX HUTYp
Hcnonp30BaTh TEPMUHOIOTHIO, CBSI3aHHYIO C YTIIAMH: BEPIINHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAaMH:  Yroji, BepIIMHA, CTOpPOHA, JAMaroHalb; ¢
OKPYKHOCTBIO: PaINyC, TUAMETP, IIEHTP
34 N306paxkaTh M3ydeHHbIE reoMeTpHuecKhe (UIrypbl Ha HEIMHOBAHHOW M
' KJIeTyaToi Oymare ¢ OMOIIbIO IIUPKYJIS U TMHEHKH
HaxoauTe JIMHBI OTPE3KOB HETIOCPEACTBEHHBIM H3MEPEHUEM C ITOMOIIIBIO
3.5 JWHEWKH, CTPOWTh OTPE3KH 3aJaHHOW JUTUHBI; CTPOHUTH OKPYKHOCTB
3aJJaHHOTO pajnyca
36 Hcnonp3oBaTh CBOWCTBA CTOPOH M YIJIOB MPSIMOYTOJIBHUKA, KBaJIpaTa JUIs
' UX TTOCTPOCHMS, BEIYUCIICHHS TUIOMIAIN U TIEepUMETpa
BbIUuciaTe mepuMeTp W IUIOMAAb KBalpara, MPsSMOYrojbHHKA, (QUTYD,
3.7 COCTaBJIEHHBIX M3 IPSAMOYTOJILHUKOB, B TOM 4YHcle GUTYp, H300paskeHHBIX
Ha KJIeT4aTou Oymare
38 [Tonp30BaThCcs OCHOBHBIMU METPUYECKHMHU €AMHUIIAMH U3MEPEHUS IITHHBI,
' TUIOIA/IN; BBIPAaXXaTh OHHU €IUHUIIbI BEJIMUHUHBI Yepe3 Ipyrue
Pacno3naBath mapamienenures, KyO, HCIOJIb30BaTh TEPMUHOJIOTHUIO:
3.9 BepUIMHA, pedpo, TIpaHb, U3MEPEHUs;  HAXOIUTh  HM3MEPEHHS

napajuiesenumnesaa, Kyoa




3.10

MMOJIb30BAaThHCA CAMHULIAMHA U3MCPCHUA o0bema

Bbruncnsate 00beM kyOa, mapajuiefienuiena mno 3aJaHHbIM HU3MEpEeHHsIM,

3.11

MPAKTUYCCKUX CUTYyallUusAX

Pemate HecoXHEIC 3aa4u Ha U3MCPCHUC TI'COMCTPHUYCCKUX BCIWYHUH B

ITpoBepsieMble JIEMEHTHI coiepkanus (S Kitacc)

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

Tabmuua 11.1

Kon [IpoBepsiemMblil 31IeMEHT COaEpKaHUs 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 cuctemMa CYMCICHHS M1J1XQT5
13 CpaBHeHHE HATYpaJIbHBIX YHCEN, CPAaBHEHUE HATypalbHbIX | https://m.edsoo.ru/6
' ymcell ¢ HyneM. OKpyrjieHue HaTypalbHbIX YHCEI M1J1XQTS
CrnoxxeHue, BBIUATAHUE, YMHOXKCHHE H  JICJICHHE
HaTypalbHbIX uynceld. CBOWCTBO HyNS MTPH CIOXEHHH,
14 CBOWCTBA HyId ® CIUHHWIBI NpH  yMHOXeHwWH. | https://m.edsoo.ru/6
' [lepemecTuTeNnbHOE M COUETATENILHOE CBOMCTBA (3aKOHBI) M1J1XQT5
CIIOKCHHSI U YMHOXEHUS, PACIPEICTUTEIILHOE CBONCTBO
(3aKOH) YMHOXEHHS
Hcnons3oBanue OykB aiisi 00O3HAUYEHUS HEM3BECTHOTO
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 CreneHpb ¢ HaATypaJbHBIM ITOKa3aTelieM. 3amuch 4uciaa B| https://m.edsoo.ru/6
' BUJIE CYMMBI Pa3psiAHbIX CIaraeMblx M1J1XQT5
YucnoBoe BeIpakeHHE. BrIuuciieHrne 3Ha4eHUi YHCITOBBIX
BBIPKCHUM, TOPSITTOK BBITIOJTHEHUS eUCTBHH.
p AL ! https://m.edso0.ru/6
1.8 Hcnonb3oBaHue Mpy BBIYUCICHUSAX MTEPEMECTUTENHHOTO H M1J1XOT5
COYETATEeTLHOTO  CBOWCTB  (3aKOHOB)  CJIOKECHHS 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
BbIJIEJICHHUE LI€JI0W YacTH 4MCIa U3 HEMPAaBUIBLHOU JPOOH.
N3o0pakeHue npodeit ToOUKaMu Ha YUCIIOBOW MPSAMOi

M1J1XQTS

o |G ol s Compente 18| s iy ot
apobei M1J1XQT5
CnoskeHrie U BBIUMTAHHE NpoOei. YMHOXKEHHE U JeICHHUE

2.3 Ipooeid, B3aI/IMHO-06paTHIIfe IpoowH. Haxonc):[eHHIe[: qacTu httpTVI://lTl.(;?S(%%.ru/G
LIEJIOT0 U LIEJIOTO 110 €0 YacTh MLIIXQTS
Jecstuunas 3anuck 1pobeil. [lpencrasienue aecsTHUHOMN

24 JIpobu B BHJE OOBIKHOBEHHOM. M300paxkenue aecatuunbIx | https://m.edsoo.ru/6

' npoOeil TouKkaMH Ha 4YHCIOBOM mnpsmMoil. 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 BO3MOXKHBIX BapJII/IaHTOB. I/IcnonisoBaHEe ﬁpn httpsl'\:/{g_r\?iijsc?;um
pelieHuu 3a1a4 TabiIuIl U CXeM MLIIXQT5
Pemenne 3aj1ad, COJIePIKAIITIX 3aBUCHMOCTH,

CBSI3BIBAIOIINE BEJTHYUHBI: CKOPOCTh, BPEMSI, pACCTOSHUE, hitps://m.edso0.ru/6

3.3 IIEHy, KOJUYECTBO, CTOMMOCTh. EJWHUIBI H3MEPCHUS: o .
Macchl, 00beMa, IEHBI, PACCTOSHHS, BPEMEHH, CKOPOCTH. MIJIXQTS
CBsI3b MEXK/Ty €IMHUIIAMH H3MEPEHUS KaX 10U BETHINHBI

3.4 Pernrenre OCHOBHBIX 3a/1a4 Ha APOOH https://m.eds00.ru/6

' M1J1XQT5

35 [lpencraBiaeHre MaHHBIX B BHJE TaOmuIl, CTONOUaThX | https://m.edsoo.ru/6

) JquarpamMmm M1J1XQT5
4 Harnsgnas reomerpust https://m.edso0.ru/6
M1J1XQT5
Harnsimasle mpejactaBieHuss o Gurypax Ha TUIOCKOCTH:
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 JuinHBL. [lmuaa | https://m.edsoo.ru/6

JIOMaHOW, TEPUMETP MHOIrOyrojibHUKa. HM3mepenue wu

M1J1XQTS
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MOCTPOCHHUE YIJIOB C TOMOIMIBbIO TPAHCIIOPTUPA
Harnsiguele npencraBieHus o Qurypax Ha IUIOCKOCTHU:
8 e Puryp https://m.edso0.ru/6
4.3 MHOTOYTOJIFHUK, MPSMOYTOJIbHUK, KBAJPaT, TPEYTOJbHUK; MLILXOT5
0 paBeHCTBE QUTyp MLIIXQTS
Hzob6paxenue ¢puryp, B TOM 4UCle Ha KIET4aToi Oymare.
Iloctpoenne  koOH@Urypauwii U3 4YacTed  NPAMOUN
P Puryp N i ’| https://m.edso00.ru/6
4.4 OKPY)KHOCTH Ha HEJIMHOBAaHHOM M KJIETYaTOW Oymare. M1J1XOT5
Hcnons3oBanue CBONCTB CTOPOH 51 YIJI0B
IpsIMOYTOJIbHUKA, KBajipaTa
[Mnomane  TPSAMOYTONBPHWKA W MHOTOYTOJBHUKOB,
45 COCTaBJICHHBIX M3 MPSIMOYTOJLHUKOB, B TOM uucie ¢uryp, | https://m.edsoo.ru/6
' U300paXeHHbIX Ha  Kietdyarol Oymare. EnuHuiel M1J1XQTS
M3MEPEHUS IO N
Harnsigaele  mpencTtaBieHus O MPOCTPAHCTBEHHBIX
durypax: TOpSIMOYroJbHBIN  Mapajuielenunen,  Kyo,
16 MHOTOIPAaHHHKH. H3o0pakenue npocreimmx | https://m.edsoo.ru/6
' MHOrorpaHHukoB. Pa3BepTku kyba u mnapauienenumnesa. M1J1XQTS
Coznmanue Mojeneil MHOTOTpaHHUKOB (M3 Oymaru,
IIPOBOJIOKH, TUIACTHIIMHA U IPYTUX MAaTEPHUAJIOB)
47 O0ObeM  TIPSAMOYroOJBHOTO  Hapajuienenunena, Kyoa.| https://m.edsoo.ru/6
' Enunuiiel usmepenus odbema M1J1XQT5
Tabnuna 11.2
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBarebHON MporpamMmsl (6 Ki1acc)
Kon [IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
IIPOBEPSEMOTO o0pa30BaTeNbHOM MPOrpaMMbl OCHOBHOTO 00111ero 00pa3oBaHUs
pe3ynbTara
1 Yucna v BEIYUCICHUS
3HaTh U TIOHUMATh TEPMUHBI, CBSA3aHHBIE C PA3IMYHBIMHU BHJIAMU YUCET U
11 croco6aMu uXx 3aIucH, NepexoIuTh (€CIH ITO BO3MOXKHO) OT OJHON (OPMBI
3aMucH Yuclia K Jpyroi
19 CpaBHUBaTh ¥ VYIOPSJAOYHMBATH IEJbIE YHCITA, OOBIKHOBCHHBIC W
' JECATHYHBIE TPOOH, CPAaBHUBATH YKCIIA OJHOTO U PAa3HBIX 3HAKOB
BoimonHsATh, coyeTass YCTHbIE M MHUCHMEHHBIE MPHEMBI, apu(METHIECCKIE
1.3 JNEHCTBUS C HATYPAIbHBIMH M IICJIBIMH YHCJIAMH, OOBIKHOBEHHBIMH H
JNECATUYHBIMH JIPOOSMU, TOJTOKUTEILHBIMHA U OTPUIIATEILHBIMH YUCIIAMU
BIYUCIISITh 3HAYCHUS UYWCIIOBBIX BBIPAKEHUH, BBINONHITH MPUKHUIKY U
B , y
14 OLICHKY pe3yJibTaTa BBIYUCICHUHN, BBINOIHITH MPEOOPa30BAHUS YUCIOBBIX
BBIPa)KEHUI Ha OCHOBE CBOMCTB apu(METUUECKHUX JACHCTBHMA
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OKpyryiTh 1ieNble YHuciaa U JeCATHYHbIe ApoOU, HaXOIUTh MPHUOIMKEHUS

1.5
quce
CoOOTHOCUTH TOUKY Ha KOOPAMHATHOM IPSIMOH C COOTBETCTBYIOIIUM €M
1.6 YUCIOM M H300paxkaTh 4YMCIa TOYKAMU Ha KOOPAMHATHOW MpPSMOIA,
HaXOJUTh MOAYJIb YHCIIA
17 CoOTHOCUTH TOUKY B IPSIMOYTOJIHON CHCTEME KOOPAMHAT ¢ KOOPAUHATAMHU
' 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 4YMCIa, BBIUUCIATH 3HAYCHUS YHCIOBBIX
BBIPA)KEHUI, CoepKalUX CTENEHU
29 [Tonp3oBaTbes NpHU3HAKAMU JETUMOCTH, pacKiIaiblBaThb HATypaJbHbIE
' 4yCia Ha MPOCThIE MHOXKUTEIIN
2.3 [Tomp30BaThcs MacITaboM, COCTABIIATH MPOTIOPLUU M OTHOIICHUS
Ucnonp3oBare  OykBBI  Jisi  OOO3HAUEHWS YHUCEN TMPH  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 ApoOU W
HPOIIEHTHI
Pemate 3amaum, cojepkaiiye 3aBHCHMOCTH, CBSI3bIBAIOIIUE BEIMYMHBIL:
CKOpOCTh, BpEMs, pAacCTOSHUE, IIeHy, KOJHYECTBO, CTOMMOCTbD,
3.3 POU3BOIUTENEHOCTD, BpeMsl, 00beM PabOThI, UCTIONIB3YS apU(PMETHIECKHE
NEWCTBUS, OLICHKY, TPHUKHUJIKY; TOJh30BATHCA EAMHUIAMH HW3MEPEHUS
COOTBETCTBYIOLIUX BEIUYHH
3.4 CocTtaBisaTh OYKBEHHBIE BEIPRKEHUS 110 YCIOBHUIO 331a4H
W3BnekaTh mHpOpMaLHUIO, MPEICTaBICHHYIO B TalOJHIaX, Ha JIMHEHHOM,
3.5 cTonOuYaTO  WJIM ~ KpPYroBOM  JauarpaMmax,  HHTEPIpPETHPOBATH
IpeJCTaBICHHbIE JaHHbIE, HCII0JIb30BaTh JAHHbIE ITPH PEIICHUH 3a1a4
36 [IpencraBmsiTh HHPOPMALIUIO C TTOMOITLIO TAOJINIL, IMHEHHON M CTOJIOYATOM
) JarpaMm
4 Harnsannas reomerpus
4.1 [IpuBoauTh MpuUMeEpsl 00BEKTOB OKPYXKAIOIIET0 MHpa, UMEIOIUX (hopMy




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

N300paxkaTh € TIOMOIIBIO LUPKYJIS, JUHEWKH, TpaHCHOpPTHpa Ha
4.2 HEJIMHOBAHHOW M KJICTYAaTOW Oymare N3y4eHHBIE TUIOCKHE Te€OMETPHUECKHE
¢burypsl u KoHpUTypaLuu, CHMMETPUYHBIE (PUTYPHI

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

HaxonuTts BEJIMYMHBI YIJIOB M3MEPEHHEM C IOMOLIBIO TPAHCIIOPTHPA,
CTPOUTH YIUIBI 3aJaHHOW BEIMYMHBI, IIOJIB30BATHCA IIPU PELICHUH 3a1ad
IpaJyCHOM MEpOH YIJOB, paclo3HaBaThb HA 4YepTEk)ax OCTPbIM, IPSIMOH,
Pa3BEPHYTHIN U TYNOH YTJIbI

4.4

BpruucnaTe JUIMHY JIOMaHOM, NEPUMETP MHOIOYIOJBHHKA, I0Jb30BAThCS
4.5 €IUHULAMU U3MEPEHHs [UIMHBI, BBIPAXKATh OJHU CIMHULIBI U3MEPEHHUS
JUIMHBI Yepe3 Apyrue

Haxoauts, MCHONB3ys YEpTEKHBIE HMHCTPYMEHTBI, PACCTOSHUSA: MEXIY

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

Bbruucnate miomans  Quryp, COCTaBIEHHBIX M3 MPSIMOYrOJIbHHUKOB,
UCTIOJIB30BaTh pa3OMeHrne Ha MPSMOYrOJbHHKH, HA paBHbBIC (UTYPHI,
4.7 JIOCTpauBaHUE 10 IPSIMOYTOJIBHUKA, [TOJIb30BAaThCS OCHOBHBIMU €IMHULIAMU
WU3MEPEHMs IUIOIIAAN, BBIpaXKaTb OJHU EIMHHIIBI M3MEPEHUS IUIOLIAIH

yepes Apyrue

Pacno3naBath Ha MOJAEISAX U I/1306pa)KeHI/I$IX nupaMmuay, KOHyC, HUJIUHIP,

4.8 UCIIOJIb30BaTh TEPMMHOJIOTHIO: BEpILIMHA, pedpo, TpaHb, OCHOBAHHUE,
pa3BepTKa
4.9 N300pakaTh Ha KJ1eT4aToi Gymare npsMOYToJIbHbIN Mapasuienenumnes
410 Bbruucnate  00beM  MpsIMOYrOJbHOTO  Hapajienenunena,  Kyoa,
' MIOJIb30BATHCSl OCHOBHBIMH €AMHUIIAMH U3MEPEHHUs 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, paclpCaAcIuTCIbHOIO
CBOMCTBaA YMHOXCHU S

OxkpyrieHne HaTypalbHbBIX YUCEI

https://m.edsoo.ru/Q

1.2 0ZZVEHR5
eJIMTEIM W KpaTHbIE YuUcCia, HAWOOJBIINH OOLIUiA
1.3 HI[GHHTCHB u HaI/IIl)\/IeHI)HICC o6mée KpaTHOE IIGJ'II/IMglCTI) https://m.eds00.ru/Q
CYMMBI ¥ IPOU3BEICHHUS 0ZZVEHRS
14 Jlenenue ¢ OCTaTKOM https://m.edsoo.ru/Q
' 0ZZVEHR5
5 Jpodu https://m.edsoo0.ru/Q
0ZZVEHR5
OBIKHOBEHHAsI 00b, OCHOBHOE CBOICTBO ooun
0 APOOP APODH, https://m.edsoo.ru/Q
2.1 cokpamieHue aApoo6eil. CpaBHEHHE | YIOPSAOYHUBAHUE 0ZZVEHR5
npobei E—
29 Penrenue 3a1a4 Ha HAXOXKIEHUE YACTH OT LEJOro 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 MpPEICTaBICHHS OOBIKHOBEHHOM dZZVEHRé
JIpoOu B BUJIE JECATUIHOM —_—
e€CITUYHBIE 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 JCCATUYHBIMU IPOOIMHU e
25 Otnomenue. Jlenenue B JaHHOM OoTHomeHHH. MacmTa0, | https://m.edsoo.ru/Q
) npomopuus. [IpuMeHeHne NpomopLUA IPU PEIIEHNHN 3a1a4 0ZZVEHR5
ponop p pomop pup UZ£LVERRO
[TonsiTre porieHTa. BhIuuciieHne mpomeHTa OT BETHYHUHBI
26 ¥ BEIMYMHBI [0 €€ MpPOLEHTYy. BripaxkeHue 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 JEUCTBHS C TOJOKUTEIbHBIMU || 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 BEIUYUHBI: CKOPOCTh, BPEMs, PaCCTOSIHHUE,
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 TPHUKHIKA,  OKPYIJICHHUE e3yJbTaTa.
9.5 CECTaBJIeHHe 0 pBeHiI)D,( BBI pay;eﬂnﬁ nop yCJ'IOBI/IIO 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 nuarpaMMbl. YTeHHE KPYrOBBIX Juarpamm 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:(, roJJz:I/IK a HT, e J;o;/[ml{{ni’ https://m.edso0.1u/Q
' o ’ pexy P ’|  0ZZVEHR5
OKPYXHOCTb, KpYT'
6.2 B3anmHoe pacronioskeHue IBYX TPSAMBIX 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 ¢ UCIIOJIb30BaHUEM LIUPKYJIS, IMHENKH, 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 tuomagu QUrypel, eIUHHUIBI W3MEPEHHUS
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

Harnsinaele  mpenctaBieHUss 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
IPOCTPAHCTBEHHBIX ¢uryp (u3 Oymaru, MpPOBOJIOKH,
IUTACTHJIMHA U APYTHX MaTepHajioB)

https://m.edsoo.ru/Q

0ZZVEHR5

6.13

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

https://m.edsoo.ru/Q

0ZZVEHR5

Tabmuua 11.4

[IpoBepsieMble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM

oOpasoBarenbHON TTporpamMMmsl (7 Ki1acc)

Kon

MIPOBEPSEMOTO
pe3ynpraTta

[IpoBepsieMbie TpeIMETHBIE PE3yIbTaThl OCBOCHUS OCHOBHOM
00pazoBaTenbHON TPOrpaMMbl OCHOBHOTO 00111ero 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 YIOPSAJOYMBATh PALIMOHAJIBHBIE YUCIIA
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 BhIpaXKeHUs
21 Hcnonb30Bath anredpandyeckyro TEPMUHOJIOTHIO U CUMBOJIUKY, IPUMEHSTh
ee B IIpoIecce OCBOCHUS y4eOHOT0 MaTepuaa
29 Haxonute 3HayeHHs1 OYKBEHHBIX BBIPRKEHUH NPH 33TaHHBIX 3HAYEHUSIX
' NIEPEMEHHBIX
23 BoinonuATe  mpeoOpa3oBaHMsI  LENOrO  BBIPAKEHUS B MHOTOYJIEH
' MIPUBEJICHNEM TTOJO00HBIX CIIAraéMbIX, PACKPBITHEM 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 BBIHECEHMsI 32 CKOOKHM OOIIEro MHOXXUTEJNS, T'PYNIUPOBKU ClIaraeMblX,
IpUMEHEHHUs (HOPMYI COKPAILIEHHOTO YMHOKEHUS
26 [IpumensaTs IpeoOpazoBaHusi MHOTOWIECHOB JJIs pEIIEHHUs pa3IMYHbIX 3a/1a4
' 13 MaTEMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIBHOM NPAKTUKU
27 Hcnonp30BaTh CBOWCTBA CTENEHEH € HATypalIbHBIMU MOKA3aTENSIMU JUIS
' 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 JI YUCIIO KOPHEM YpaBHEHHUS
39 [IpumensTh rpaduyeckre METO bl PU 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 TIpapuKOM, MPUBOIAUTH TMPUMEPHI
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 YCIOBHUIO 3aJaud, UHTEPIPETUPOBATH B COOTBETCTBUHU 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 alNredpandeckoM s3bIKe
4.2 Otmeuats B KOOPJMHATHOM TIOCKOCTHU TOYKH I10 33/1aHHBIM KOOpJNHATaM
4.3 Crpouts rpaduku muHeHHbIX QyHKIUNA. CTpouTh rpaduk QyHKINHN y = [X]|
OnuceiBaTh ¢ MOMOLIBIO (YHKIUN H3BECTHbIE 3aBUCUMOCTU MEXIY
4.4 BEJIMYMHAMU: CKOPOCTb, BpEMs, pPACCTOSHHUE, IIeHY, KOJUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIILHOCTD, BpeMsi, 00beM paboThI
4.5 Haxoxuts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apTyMEHTa
[ToHumathb rpaduueckuii cnocod NpeAcTaBiIeHUs U aHaIKU3a UH(OpMAIHH,
4.6 U3BJIEKATh U MHTEPIPETHPOBATh MHPOpPMAIMIO U3 TIpadUKOB peallbHbIX
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 UYHCIOBBIE  JIAHHBIE,
' IpeJICTaBICHHbIE B TA0IMIIAX, HA JUarpammax, rpagukax
Hcnonp30BaTh A ONUCAHUS JAHHBIX CTAaTHCTUYECKUE XapaKTEPUCTUKHU:
5.3 cpeaHee apupMeTHYecKoe, MeauaHa, HauOoJblllee M HaUMEHbIIee
3HAYEHUs, pa3zMax
HNMeTp mpencTaBiieHHE O CIy4allHOW W3MEHYMBOCTH Ha IpUMeEpax IEH,
5.4 ¢u3nUecKux  BEIMYMH,  AHTPOINOMETPHUYECKUMX  JaHHBIX,  HMMETh
MPEJCTABICHUE O CTATUCTUYECKON YyCTOMYUBOCTH
6 ['eomerpus
Pacno3naBare M3ydyeHHBIE TIeOMeTpUYecKHe (QUIyphl, ONpPEAETSATh HuX
B3aMMHOE  PacCIHoOJIOKCHHE, H300pakaTh T'€OMETpUYECKUE (UTYPHI,
6.1 BBITOJIHATH YEPTEXKU 110 YCIOBUIO 3aauu. MI3MepsaTh IMHENHbIE U YITIOBBIE

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




Jlenats rpyOyi0 OLIEHKY JIMHEWHBIX W YIJIOBBIX BEIWYHMH IIPEIMETOB B
6.2 peanabHON >KM3HH, Pa3MEpOB MPUPOJHBIX 0OBEKTOB. PaznmuaTh pazmepsl
9THX 0OBEKTOB 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 JTOTUYECKHE 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

OnpenensaT NapajuIeIbHOCTh MPSMBIX C TOMOIIBIO YIJIOB, KOTOpBIE
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 YUCIIOBbIE U OYKBEHHbIE 3HAUEHUS
YIJIOB B TEOMETPUYECKUX 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

Brnaners MOHATHEM Te€OMETPHUYECKOTO MECTa TOYEK. YMETh ONpEeAesaTh
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 CBOMCTBAMU. YMETb IPUMEHATH 3TH
CBOMCTBA IIPU PELICHHUHU 3a7a4

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
NEePIEHAUKYIISPBI K CTOPOHAM TPEYTOJIBHUKA IEPECEKAIOTCS B OJHOM 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 HCpaBCHCTBaMU,

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

U JUHEWKU

Tabmuua 11.5



[TpoBepsiembie Ay1eMeHTHI coepkanust (7 Kiacc)

bub6simoreka [{TOK: https://m.edsoo.ru/7f415b90

Kon IIpoBepsieMblii 2JIEMEHT COAEpKAHUS 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
YIOPSIIOYNBAHUE PALIHOHATBHBIX YHCEIT
19 Apudmernueckue IeHCTBHS C pallHOHAIBHBIMU YnciIaMu. | hitps://m.edsoo.ru/7f
' Pemenue 3ana4d u3 peanbHOI NPAKTUKK HA YacTH, Ha APOOH 415b90
CreneHb ¢ HaTypaJbHBIM NIOKA3aTeNeM:  ONPEAENEHNE, | e/ odsao. ru/7f
1.3  |mpeoOpa3oBaHue BBIPAXCHHI Ha OCHOBE OIPEICICHUS, 415090
3anuch OOJBIINX YHCET -
ITporieHTHI, 3auCh MPOIIEHTOB B BUE APOOM U JApoOU B https://m.eds0o.ru/7f
1.4  |Buae mpoueHTOB. Tpy OCHOBHBIC 33/1la4d Ha TMPOILICHTEHL, 415090
pelieHue 3a1a4 U3 PeaabHOU MPAKTUKH S
15 [lpumeHeHre NPHU3HAKOB JETMMOCTH, pasjoxkeHue Ha| https://m.edsoo.ru/7f
' MHOKUTENN HaTypaJIbHBIX YUCEIl 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[pescTaBiaeHne 3aBUCHMOCTH MEX1y BeIHMUHMHaMH 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, BBIUMUTaHUE, 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 e
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
HIOMOIIBIO CHCTEM YpaBHEHHUI
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. Paccrosiuue 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, 3agaHHbIX (opmyaamu. UYrenue | https://m.edsoo.ru/7f
' rpadMKOB peallbHBIX 3aBUCUMOCTEH 415b90
[Mousitue ¢pynkiuu. ['paduk Gpyrkimu. CoiicTBa Gpyukuuii | 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'paduueckoe pelniecHre JTMHEHHBIX ypaBHEHHMI W cucteM | hitps://m.edsoo.ru/7f
' JIMHEHHBIX YpaBHEHUI 415b90
5 BeposiTHOCTh 1 cTaTHCTHKA https://m.edsoo.ru/7f
415b90
[pencraBieHne MaHHBIX B BHIAC TaONHIl, AUATPaAMM,
rpaduxoB. 3amoyiHeHUWE TaOJHll, YTEHHE U TOCTPOCHHE
nuarpaMM  (CTOJOMKOBBIX (CTONMOUATBIX) M KpyroBbix). | hitps://m.edsoo.ru/7f
51
Urenne rpaduKoOB peanbHBIX MporeccoB. M3BiedueHne 415b90
uH(OpPMAIMK U3 JUArpaMM M TaOIHIl, UCTIOJIb30BAHUE U
WUHTEPIPETAINS TaHHBIX
OnucatenpHas CTAaTHCTHKA: CpeiHee apudMeTHyeckoe,
59 MeJuaHa, pa3Max, HauOoJIblliee U HauMeHbIliee 3HaueHus | hitps://m.edsoo.ru/7f

Habopa YHCJIOBBIX
U3MCEHYUBOCTHU

naHHbiX. [Ipumepsl  cimywaliHOM

415b90
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Cry4aifHbI SKCIEPUMEHT (OIBIT) M CIIY9alfHOE 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 BepmuHbl. Yucio pedep
U CyMMapHas CTeleHb BepliuH. [IpencraBieHue o
54 cesaznoctu rpada. Lenu u nmukisl. [Tyrtu B rpadax. O6xox | https://m.edsoo.ru/7f
' rpaga (siinepoB IyTh). [IpencraBnenue 00 415b90
OpPHEHTHPOBaHHOM rpade. Pemenne 3amad ¢ MOMOIIBIO
rpa¢os
6 I'eomerpus https://m.edsoo.ru/7f
415b90
Hauanbnbie noustus reomerpun. Touka, mpsiMasi, OTPE30K,
6.1 ayd. Yron. Bumpl yriios. BeprukanbHbie u cMexHbIe yruibL. | https://m.edsoo.ru/7f
' buccektpuca  yria. Jlomanas, MHOTOYTOJIbHHK. 415b90
[NapamiensHOCTD U IEPIEHANKYISIPHOCTD MIPSIMBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOMCTBa oceBoii | https://m.edsoo.ru/7f
' cuMMeTpud. [IpumMepsl CHMMETpHH B OKPYKAIOIIEM MHpe 415b90
OCHOBHBIC TIOCTPOCHHS C TIOMOIIBIO IIUPKYJIS M JIMHEHKH. https://m.edsoo.ru/7f
6.3 Tpeyronsuuk. Beicota, Menuana, OuccekTpuca, HX 415b90
CBOMCTBA -
PaBHOOEpeHHBII W PaBHOCTOPOHHHMN TpeyroynbHUKH. | https://m.edsoo.ru/7f
6.4
HepaBeHcTBO TpeyronbHuKa 415b90
6.5 CBoiicTBa M TPH3HAKU PaBHOOCIPEHHOTrO TpeyroybHUKa. | https://m.edsoo.ru/7f
' [Tpu3HaKu 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,  MPOBENEHHOH K| o adeno ru/7f
6.7 runoreHy3e. [Ipu3Haku paBeHCTBA  MPSIMOYTOJIBHBIX 415090
TPEyroNbHUKOB. [IpAMOYTOJIbHBIN TPEYTOJIBHUK C YTIIOM B S
30°
HepaBeHCTBa B reOMeTpHUH: 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  TEPHEHAMKYJIAP K  OTPEe3Ky  Kak 415090
TEOMETPUYECKUE MECTA TOUCK S
6.10 OKpYXHOCTb M KpYyT, XOpJa ¥ JuaMeTp, MX CBoicTBa. | hitps://m.edsoo.ru/7f

B3anmHoe pacnonokeHue OKpPY)KHOCTH M HPSAMOM.

415b90
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KacarenbHas u cexyias K OKpy>KHOCTH

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 00pa30BaTeNbHON MPOrpaMMBbl OCHOBHOTO 001IIero o0pa3oBaHUs
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
[TpuMeHsTh TOHSTHE apUPMETHUYECKOTO KBAJIPATHOTO KOPHS, HAXOIHUTh
19 KBaJpaTHbIC KOPHH, HCIONB3Yys TIPU HEOOXOJUMOCTH KaJbKYJISATOD,
' BBINOJIHATh NPEOOPA30BaHUsl BBIPAKEHHI, COACPIKAIIMX KBaJpaTHBIC
KOPHH, UCIOJIb3ysl CBOMCTBA KOPHEMN
13 Hcnonp30Bath 3ammcu OONBIINX W MAJIBIX YUCEI C TTOMOIIBIO JIECSITUYHBIX
' 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 MpPaBWJ JACHCTBUI 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 ¥ HEPABCHCTBA
31 Pemrate nuHElHBIC, KBaJpaTHBIC YPaBHEHUS M pallHOHAIBLHBIC YpaBHEHMUS,
' CBOJISIIIMECS K HUM, CUCTEMBI JIBYX YPaBHEHUH C IByMs IEPEMEHHBIMU
[IpoBouTH MpoOCTENIINE UCCIEIOBAHNS YPAaBHEHUI U CUCTEM YpaBHEHUH,
39 B TOM 4YHCIe C TIpUMEHEHHEM TpapHuuecKuX IpeICTaBICHHUHA
' (ycTaHaBiIMBaTh, UMEET JIM YpaBHEHHE WIIM CUCTEMa YPaBHEHUH pelICHHS,
€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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UHTEPIPETUPOBATh B COOTBETCTBHM C KOHTEKCTOM 3a/layMl MOJyYeHHBIN
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
[TonuMaTh ¥ UCTIONB30BaTh (DYHKIIMOHAIBHBIC MMOHATHUS U A3BIK (TEPMUHBI,
4.1 CHMBOJIMYECKHE O0O0O3HAYCHHMsI), ONpPENeATh 3HA4YeHHE (YHKIUU TI0
3HAYEHUIO apTyMEHTa, ONPEeNIATh CBOMCTBA (DYHKIUH 10 ee Tpaduky
4.2 o X —u2 s — U3
Ctpouts rpaduku 31eMeHTapHbIX (PYHKINN BUIA: L Y=X5,Yy =Xy
= |x|, onuchIBaTH CBOMCTBA YUCIOBOM (DYHKIIUU MO €€ rpaduKy
5 BeposaTHOCTh U cTaTUCTHKA
W3Bnekaty u mpeoOpa3oBbIBaTh WH(GOPMAIUIO, MPEICTABICHHYIO B BHJIE
5.1 TabNuI, auarpaMM, rpaduKoB, MPEACTABIATh JaHHBIE B BUJAE TaOIMII,
quarpamm, rpaukoB
OnuceiBaTh JJaHHBIE C MOMOIIbIO CTATUCTUYECKHUX IMOKa3aTelNei: 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 BEepoATHOCTH CIy4alHBIX COOBITUI B ONBITaX, 3Hasi BEPOSATHOCTH
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 TOHSATHSAMH: MHOXECTBO, TIOJMHOKECTBO; BBITOJIHSITH
5.6 olepaliy HajJ MHOXECTBaMHU: 0OBbEJMHEHHE, IepecedeHre, JOMOITHEHNE;
NEPEYHCISITh DIIEMEHTHI MHOJKECTB, TPUMEHSTH CBOHCTBa MHOXKECTB
Hcnonp3oBate rpaduyeckoe mpencTaBlieHHe MHOXKECTB M CBS3EH MEKIY
5.7 HUMH JJIS1 OMMCAHUS MPOIECCOB U SIBICHHUM, B TOM YHUCIIE NMPU 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 [IpumMeHsTH CBOICTBA TOUKM NEpECEUCHHs MeIMaH TPEYrojJbHUKa (LEHTpa

Macc) B PEIICHHUH 3aa4




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

6.3 . .
Teopemoit daneca U TEOPEMON 0 IPOITOPLHUOHAIBHBIX OTPE3Kax, IPUMEHSITh
UX JUIsl pEIIeHUs IPaKTUUECKUX 3a]a4
6.4 [IpumensTh  TpU3HAKM  MOAOOWS  TPEYTOJBHUKOB B PEIICHHUH
' TFEOMETPUUYECKUX 3a7a4
[Tons3oBatbess Teopemoil Iludaropa nns pemieHuss reoMeTpU4YecKUX U
65 IpaKTHYeCKUX 3a1a4d. CTpOUTh MAaTEMaTHUYECKYIO MOJENb B IPAKTUYECKUX

3aga4dax, cCaMOCTOATCIIbHO ACJIaTh YCPTEK U HAXOAUTHh COOTBETCTBYIOLIUEC
JJIMHBI

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

Bbruucnate (pa3nuuHbIMU C1IOCOOaMN) IUIOINAAb TPEYroJdbHHUKA U IUIOIIAAH
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 YIVIaX, YIJIaxX MEXAY XOpAaMH (CEKYLIMMM) U yIiie
MEXly KacaTeJIbHOM U XOpA0H IPU PEIIEHUU N'€OMETPUUECKHX 3a1a

BianeTs noHATHEM OIKMCAaHHOTO YCTBIPEXYTOJIbHUKA, ITIPUMCHSATDH CBOICTBA

6.9

OINMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUH 3a7a4

[IprMeHATH NOy4eHHBIE 3HAaHUSI HA NIPAKTUKE - CTPOUTh MaTeMaTH4YECKUE
6.10 MOJEIN U 3a4a4 PEAJbHOW XU3HU U IPOBOAUTH COOTBETCTBYIOILHE

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

KBanmparusiii  kopenb u3  uymcna. [lonstue 06
11 UppalMoHaIbHOM uucie. JlecATHUHBIE NPUOIMHKEHUS
VPPALMOHAIBHBIX YUCEN

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

CaolicTBa apu(dMeTHyecKux KBaJApPaTHBIX KOpHEH M uX
1.2 IpUMEHEHHE K MPeoO0pa30BaHHIO YHCIOBBIX BBIPAKEHUH U
BBIYMCIICHUSIM. [{eliCTBUTENbHBIE YHCIIA

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
ParrionasnbHbIe BBIp@XKEHUS U MX NPEOOpa3oBaHue https://m.edsoo.ru/7f
2.4
417af8
3 YpaBHEHUS U HEPABEHCTBA https://m.edsoo.ru/7f
417af8
31 KBanpatHoe ypaBHenue, ¢opmyna KopHeil kBaapatnoro | https://m.edsoo.ru/7f
' ypaBHeHus. Teopema Buera 417af8
3. Pemienrie ypaBHEHMI, CBOAAMIMXCS K JUHEHHBbIM | https://m.edsoo.ru/7f
' KBaJIPaTHBIM 417af8
[pocreiimire ApoOHO-pAIMOHATIBHBIC 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
YpPaBHEHHUH 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
CIIy4aifiHOTO 3KCIIEPUMEHTA, 1uarpaMM Diiepa -
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 u | https://m.edsoo.ru/7f
' npusHaku. [IpsmoyronsHas Tpanenus 417af8
Metoxn yaBoeHusi MeauaHbl. lleHTpanbHas CHMMETpUS. hitps://m.edso0.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 [Tpusnaku monoOust  TpeyrosbHUKOB. I[IpumeHeHue 417af8
N0JI00Us TIPH PELICHUH MPAKTUUECKHX 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 yIJa MPSIMOYTOJILHOTO
6.11 |TPEYrobHHKA. OcHOBHOE TpuroHomerpudeckoe | https://m.edsoo.ru/7f
' TOXAecTBO. TpuroHomerpuueckue GyHkuuu yriaos B 30°, 417af8
45° u 60°
BnncaHHHev W UEHTPANBHEIE YIUBI,  YION  MEKAY | e i adsoo.ru/7
6.12 KacaTeIbHOM U XOpJoil. VYTIbl MEXAy XopJaMu U 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
' CBOJISIIIIUXCSI 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 41908
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. Pemenne 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 Ucnpitanne. Ycmex u Heymada. Cepust ucmbitanuii 7o | https://m.edsoo.ru/7f
' HIepBOTO ycrexa 419d08
57 Cepust ucnbitanuii bepuymiu. BepositHoctn coObituii B | hitps://m.edsoo.ru/7f
' cepuu ucnelTaHuil bepHymm 419d08
. . https://m.edsoo.ru/7f
5.8 CrnyuaiiHas BeIMYUHA U pacrpesielieHue BEpOsSTHOCTEN 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




