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20. PaGouas mporpamma 1o yueOHOMYy npeameTy «Marematrka (0a30BbIi ypOBEHB).

20.1. Pabouass mporpamma 1mo y4deOHOMY mnpenmery «Martematnkay (0a30BBI ypOBEHB)
(mpeametHas obnacth «MaTtemarrka u HHGOpPMATHKaY) (ajiee COOTBETCTBEHHO — IMporpamMmma rno
MaTeMaThKe, MaTeMaTHhKa) BKJIIOYAET TMOSCHUTENIbHYIO 3alKCKy, coAepXaHHe OoOydyeHus,
IUTAHUPYEMBbIE Pe3yNIbTaThl OCBOCHUSI IPOTPAMMBI IO MAaTEMAaTHKE.

20.2. IlosicHuTenbHas 3amucka.

20.2.1. [Iporpamma mo maTemaTuke s oOydaromuxcs 5-9 kimaccoB pa3paboTaHa Ha
ocHoBe ®I'OC OOO. B nporpamme 1no MareMaTUKE YYTCHBI MACH U TOJIOKEHHUS KOHIIEHIIUU
pa3BUTHS MaTeMaTH4YecKoro oopasoanus B Poccuiickoit deneparum.

20.2.2. [IpeameToM MaTeMaTUKH SABJISIOTCS (QyHIaMEHTAIbHBIE CTPYKTYPBI HAIIETO MUpa —
MPOCTPAHCTBEHHBIE ()OPMBI U KOJIWYECTBCHHBIE OTHOLICHUS (OT MPOCTEHUINUX, YCBaUBAEMbIX B
HETOCPEACTBEHHOM OIIBITE, JI0 JJOCTATOYHO CJIOKHBIX, HEOOXOIMMBIX JJIs1 Pa3BUTHsI HAyYHBIX U
NPUKIAIHBIX uAeH). Maremaruueckue 3HaHUS OOCCIEYMBAIOT TMOHMMAHHME MPUHIUIIOB
YCTPOMCTBA W UCIOJB30BAaHUS COBPEMEHHOW TEXHUKH, BOCHPHUITHE U HHTEPIPETALUIO
COLMAIBHOM, KOHOMHUYECKOH, MOJUTHYECKOW HH(OpMAIUK, AAI0T BO3MOXKHOCTH BBITIOJIHATH
pPacUéThl M COCTABIISTh ATOPUTMBI, HAXOJIUTh U IPUMEHSITH ()OPMYJIBI, BIAJCTh MPAKTHUECCKUMU
npuéMamMy reOMETPUIECKUX U3MEPEHHUI U TIOCTPOCHUH, YNTaTh WH(POPMALIUIO, TIPEICTABICHHYIO
B BUJC TAOIUWI, IUarpamMM M TpaduKOB, KUTh B YCJIOBHUSX HEONPEICICHHOCTH W TOHUMATh
BEPOSITHOCTHBIN XapaKTep CIIydaifHbIX COOBITHH.

20.2.3. 3yyenne mareMaTuku (OPMHUPYET Yy OOYYaIOUIMXCS MaTeMaTHYeCKUH CTHIIb
MBIIUICHUS, TPOSIBISIIONIUMNCA B ONpENeiEHHBIX YMCTBEHHBIX HaBbikax. OOyvaroniuecs
OCBAMBAIOT TaKUe MPUEMBI U METOJbl MBIIUICHHS, KaK MHAYKIUSA U JAETyKIHs, 0000IIeHne u
KOHKpETH3aIus, aHallu3 W CUHTE3, KIacCH(PHUKAIUs W CUCTeMAaTu3alus, aOCTparupoBaHUE H
aHanorus. OOBEKThl MaTEMaTHUYECKUX YyMO3aKIIOUEHUH, TMpaBujia WX KOHCTPYMPOBAHUS
pPacKpbIBalOT MEXaHU3M JIOTUYECKUX TOCTPOCHUH, CIOCOOCTBYIOT BBIPAOOTKE YMEHUS
dbopMynupoBaTh, 000CHOBBIBATh U JOKA3bIBaTh CY)KJICHHUS, TEM CaMbIM Pa3BUBAIOT JIOTUUECKOE
MbIlUIeHHe. M3ydeHne MaTemMaTuku oOecrneuynBaeT (OPMUPOBAHHE  AITOPUTMHUYECKON
KOMIIOHEHTBI MBIIIJIEHUSI U BOCIUTAHME YMEHUW J€MCTBOBATH MO 3aJaHHBIM aJrOpUTMaM,
COBEPLICHCTBOBATH U3BECTHBIE M KOHCTPYMPOBATh HOBBIE. B mporiecce pemenus 3a1a4 — 0CHOBOM
yueOHOM JesATENbHOCTH Ha YpOKax MaTeMaTUKH — Pa3BUBAIOTCS TBOpUYECKas W MPHUKIaIHAs
CTOPOHBI MBILIUICHHUS.

20.2.4. OGyueHue maremaTuke JaéT BO3MOKHOCTh pa3BHBaTh y OOYy4aroUIUXCs TOYHYIO,
palMOHATIBHYI0 U UHGOPMATUBHYIO pedb, yMEHHE OTOMpaTh Hanbosee MOIXOAIINE SI3bIKOBBIE,
CUMBOJINYECKUE, TpapUuecKue CpencTBa [UId BBIPAKEHUS CYXKICHUM M HarjlsggHOro HX
MIpPEJICTaBICHMUS.

20.2.5. [Ipn u3yuyeHUH MaTEMaTHUKH OCYIIECTBIAETCS 0O0Iee 3HAaKOMCTBO C METOJaMU
MO3HAHUS JICUCTBUTEIBHOCTU, TPEACTABICHUSIMU O TPEAMETe M METOJaX MaTEeMaTHUKH, HX
OTJIMYMHU OT METOJOB JPYTUX €CTECTBEHHBIX M T'yMaHUTapHbIX HayK, 00 OCOOEHHOCTAX
MIPUMEHEHHUS MATEeMAaTHKH TSI pEIICHUSI HAYYHBIX M MPUKJIATHBIX 3a]1a4.

20.2.6. [IpuoputeTHBIMU TIEIIMU 00YYCHHST MaTEMaTHKE B 5—9 Kjaccax SIBISIIOTCS:

dbopMHUpOBaHHE  IMCHTPATBHBIX  MAaTEMATHYECKUX  TOHATHH  (YMCIO,  BEJIIMYMHA,
reoMeTpuueckas  ¢urypa, TepeMeHHas, BEPOATHOCTh, (YHKIHSA), 0O0ECIEeUYNBAIOIINX
IIPEEMCTBEHHOCTh U NMEPCIEKTHBHOCTh MAaTEMaTHUECKOro 00pa30BaHus 00YUarOIIUXCS;



MoJIBeJIcHUEe O0YyYaromMXcsl Ha JOCTYITHOM JJiIi HUX YPOBHE K OCO3HAHHUIO B3aWMOCBSI3H
MaTEeMATHKH M OKPYXKAIOIIEro MHUpa, MOHMMAaHWE MAaTeMATHKU KaK 4YacTH OOIIeH KyIbTyphI
4eJI0BEUECTBA;

pa3sBUTHE  HMHTEUIEKTYyalbHBIX M  TBOPYECKHX  CHOCOOHOCTEH  OOydYaromiuxcs,
[I03HABATEJILHON aKTUBHOCTH, UCCIIEI0BATENBCKUX YMEHUNM, KPUTUYHOCTH MBIIIEHUS, HHTEpeca
K U3Y4YEHHUIO MAaTEMaTUKU;

¢dopmupoBanre (QyHKIMOHATIHLHON MaTeMaTHUECKOW IPaMOTHOCTH: YMEHHUS PAaCIO3HABATH
IIPOSIBJICHUS] MaTEMaTUUECKUX NOHATUH, 0OBEKTOB U 3aKOHOMEPHOCTEHN B PEANIbHBIX KU3HEHHBIX
CUTyallUsSX W TPU HU3YUYEHUH JPYTUX Y4eOHBIX MPEAMETOB, IMPOSBICHHUS 3aBHCUMOCTEH U
3aKOHOMEPHOCTEH, (HOpMYIMPOBATH UX HA SI3BIKE MAaTEMAaTUKU U CO37aBaTh MaTeMaTHYECKUE
MOJIEJIM, IPUMEHSTh OCBOEHHBIM MaTeMaTMYeCKMM ammapar mJid pEeleHUs [PaKTUKO-
OpPUEHTUPOBAHHBIX 3aJa4, MHTEPIIPETUPOBATH U OLIEHUBAThH MOJyUYCHHBIEC PE3YIbTATHI.

20.2.7. OcHOBHBIE JIUHUH COJICPKaHUS TPOTPaMMBbI IO MaTeMaTuke B 5—9 kiaccax: «Hucia
U BBIYHUCIICHUS», «Anredpay («Anredpanyeckue BBIPRXKEHUS», «YpaBHEHUS U HEPABEHCTBAY),
«Dynkmuny», «l'eomerpus» («['eomerpuueckne Gurypsl W uX CcBoicTBay, «l3MepeHue
TEOMETPUUECKUX BEJIMYMHY»), «BeposTHOCTh M cTaTUCTHKay». [laHHBIE JTMHHHM Pa3BUBAIOTCS
napasuiebHO, KaKasi B COOTBETCTBUU C COOCTBEHHOMU JIOTHKOM, OTHAKO HE HE3aBUCHUMO OJ[HA OT
JIPYToH, a B TECHOM KOHTaKT€ U B3aUMOJCHCTBUH.

CogepxaHue mporpaMmbl IO MaTeMaTHKE, pacmpele€HHOe M0 TrojaM OO0y4YeHws,
CTPYKTYpPUPOBAHO TaKUM OOpa3oM, YTOOBI KO BCEM OCHOBHBIM, MPUHLHUIHUAIBHBIM BOIMPOCAM
oOyuaroruecs: 00panianuch HEOAHOKPATHO, YTOOBI OBIIJICHUE MATEMAaTUYECKUMU MTOHATHIMH U
HABBIKAMHU OCYIIECTBISIIOCH IMOCIEN0BATENLHO M TOCTYNATeIbHO, ¢ COOMIOEHUEM MPUHIIUIIA
IIPEEMCTBEHHOCTH, a HOBBIE 3HAHMS BKJIIOYAJIUCh B OOLIYI0 CHCTEMY MaTeMaTHYeCKUX
MPEACTABICHUIN 00YJarOIUXCsl, paciupssi U yriyossisi e€, o0pa3ysl MPOUYHbIE MHOXKECTBEHHBIC
CBSI3H.

20.2.8. B cootBerctBun ¢ ®I'OC OOO mMarematuka sIBISETCS OOS3aTENbHBIM y4eOHBIM
OpeMETOM Ha YpPOBHE OCHOBHOTO oOmiero oOpaszoBanms. B 5-9 kiaccax maremaruka
TPaJMLIMOHHO HM3y4YaeTcs B paMKax CIEAYIOUIMX Y4eOHBIX KypcoB: B 5—6 Kilaccax — Kypca
«Matematukay, B 7-9 kiaccax — KypcoB «AureOpa» (BKJIIOYas 3J€MEHTbl CTATUCTUKU U TEOPUU
BeposiTHOCcTe) U «['eomerpusi». [lporpammoit mo maTemMaTHKE BBOJIUTCS CaMOCTOSTEIbHBIN
yueOHBbIN Kypc «BepoSATHOCTb U CTaTUCTHKA.

20.2.9. O0miee 4ymuclIO YacoB AJsl U3Y4YEeHUsS MaTeMaTHKU (0a30BbI ypOBEHb) Ha YpPOBHE
OCHOBHOTO 001iero odpa3oBanus — 952 gaca: B 5 knacce — 170 gacoB (5 yacoB B Heflento0), B 6
kiacce — 170 gacoB (5 yacoB B Heziento), B 7 knacce — 204 yaca (6 yacoB B HEJIEINIO), B 8 KJlacce —
204 yaca (6 yacoB B Henen0), B 9 kimacce — 204 gaca (6 4acoB B HE/IETIO).

20.3. M3y4yeHne MaTeMaTUKH Ha YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHusl HAIIPABICHO HA
JOCTH)KEHUE 00YYaIOIMMHUCS TMYHOCTHBIX, METAIIPEMETHBIX U IPEAMETHBIX 00pa30oBaTeIbHBIX
pe3yJbTaTOB OCBOEHUS Y4eOHOr 0O MpeMeTa.

20.3.1. JInuHOCTHBIE pE3yJIbTaThl OCBOEHUS MPOrPaMMBbI I10 MATEMATUKE XapaKTEPU3YIOTCS:

1) maTpuoTHYECKOE BOCTIUTAHHE:

IPOSIBIIEHUEM MHTEpeca K NPOIUIOMY M HACTOSIIEMY POCCHUHCKONM MaTeMaTHKW,
LIEHHOCTHBIM OTHOIIEHUWEM K JOCTHKEHHSAM POCCHICKMX MaTeMaTUKOB U POCCUHCKON
MaTEeMaTUYECKON IIKOJIbI, K UCIIOJIb30BAHUIO 3TUX JOCTUKEHUN B IPYTUX HAYKaX U MPUKIATHBIX
chepax;

2) rpax/1aHCKOE U TyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBINIOJHEHUIO OOS3aHHOCTEW TpakJIaHWHA M peau3aliyd ero Ipas,
IpEJICTaBICHUEM O MaTeMaTHYeCKHX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIUYHBIX CTPYKTYP,
SBJIEHUH, TPOLIEyp TPakJIaHCKOTO o0IiecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K



OOCYXJIEHUIO TUYECKUX MPOOJEM, CBSI3aHHBIX C MPAKTUUECKUM IMPUMEHEHHEM JOCTHUKEHUH
HAaYKH, OCO3HAHUEM BaKHOCTH MOPAIbHO-3TUYECKUX IMPUHLUIIOB B ACATEIBHOCTH YIEHOTO;

3) TpyZ10BOE BOCIIUTAHUE:

YCTAaHOBKOW Ha aKTHBHOE YYacTHE B PEIICHUM TNPAKTHUYECKUX 3aJad MaTeMaTHYECKOU
HAIpaBJICHHOCTH, OCO3HAHUEM BaKHOCTH MaTEeMaTH4ECKOTr0 00pa30BaHUs Ha MPOTSHKEHUHU BCei
KHU3HH JUIs YCIEITHON MPpo(ecCHOHANIBHOM AEATEIbHOCTH M Pa3BUTHEM HEOOXOIMMBIX YMEHHIA,
OCO3HAaHHBIM BBIOOPOM U TIOCTPOCHHEM HMHIUBUAYAJbHOH TPACKTOPHH OOpa3oBaHUS H
YKU3HEHHBIX TVIAHOB € YYETOM JIMYHBIX HUHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3CTETUYECKOE BOCITUTAHHE:

CHOCOOHOCTBIO K 3MOIMOHAIBHOMY M 3CTETHYECKOMY BOCIPHUSATHIO MaTeMaTHUECKUX
00BEKTOB, 33/1a4, PELICHUN, PACCYKICHHI, YMEHUIO BUIETh MaTEMaTUYECKHE 3aKOHOMEPHOCTH B
UCKYCCTBE;

5) LIEeHHOCTH HayYHOTr'O O3HAHU:

OpHUEHTAlMe B AEATENIbHOCTH HAa COBPEMEHHYIO CHCTEMY HAayuHBIX HpPEACTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUs UEJIOBEKa, MPUPOAbI M OOLIECTBAa, IOHUMAaHHUEM
MaTeMaTHYeCKOM HayKu Kak c@epbl YeIOBEYECKOW MAeATEIbHOCTH, ITANOB €€ pa3BUTHUS U
3HAYMMOCTH Ul Pa3BUTHsI LIMBUIIM3ALMH, OBJIAJICHUEM S3bIKOM MAaTEMAaTUKHU U MaTeMaTH4YEeCKON
KyJbTYpOH Kak CpEJICTBOM IIO3HAHUS MHUpA, OBJIAJACHHUEM IPOCTEHIIMMHM HaBBIKAMHU
UCCIIEI0BATEIbCKON AEATEIbHOCTH;

6) pusnueckoe BocnHMTaHUE, (HOPMUPOBAHHE KyJIbTYpPhl 30POBbSI M 3MOLIMOHAIHLHOIO
OJaromnoyyyus:

TFOTOBHOCTBIO IPUMEHATh MaTEMAaTUUECKUE 3HAHUS B MHTEPECaX CBOETO 3710POBbS, BEICHUS
3I0pOBOTO 00pa3a KU3HU (370pOBOC MUTAHUE, COATAHCHUPOBAHHBINA PEKUM 3aHITHA U OTABIXA,
perynsipHast pusmyecKkasi akTHBHOCTbB), COPMHPOBAHHOCTBIO HaBBIKA peICKCHH, TPU3HAHUEM
CBOETO MpaBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) PKOJIOTUYECKOE BOCTIUTAHUE:!

OpHEHTAIMel Ha MPUMEHEHHE MAaTeMaTHYeCKUX 3HAHUH JUIA peuleHus 3aaad B o0jacTu
COXPaHHOCTH OKpYXKarolleld Cpepl, TUIAHUPOBAHHS IIOCTYIIKOB M OIIGHKH WX BO3MOXHBIX
MOCNEACTBUM ISl OKpY’KaIOLIEH cpesbl, 0CO3HAHUEM IJ100aJIbHOTO XapaKTepa SKOJIOIMUECKUX
po0JieM U IyTel X peleHus;

8) amanTaiys K M3MEHSIOUIMMCS YCIOBUSM COITMAIEHON M IPHPOTHON CPEIb:

TOTOBHOCTBIO K JICHCTBHSAM B YCJIOBHSX HEOMPEACNEHHOCTH, TMOBBIIICHUIO YPOBHS CBOCH
KOMIIETEHTHOCTH 4epe3 MPAaKTUYECKYIO JIeATebHOCTh, B TOM YHCIE YMEHHE YUYUTHCS Y JIPYTHX
Jrofied, mpuoOpeTaTb B COBMECTHOM JESATEILHOCTH HOBBIC 3HAHMSI, HABBIKM U KOMIIETEHIIMU U3
OTIbITA APYTHX;

HE00X0/IMMOCTBIO B (DOPMUPOBAHUM HOBBIX 3HAHUM, B TOM 4Hcie (OPMYIHPOBATH UJIEH,
HOHATHS, THUIIOTE3bl 00 00BEKTAaX U SBJICHMUAX, B TOM YHCIE paHee HE U3BECTHBIX, OCO3HABATh
neGUIUTEI COOCTBEHHBIX 3HAHUH U KOMIIETEHTHOCTEH, IIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPEOYIOUIMI KOHTpMEp, KOPPEKTHPOBaTh MpPHUHUMAaeMble pPELICHUs M JIeHCTBHI,
(GopMyIHpOBaThH M OLICHUBATH PUCKHU U MOCIEICTBU, (HOPMUPOBATH OIBIT.

20.3.2. B pe3ynbTaTe OCBOSHHS IIPOrpaMMBbI 10 MaTeMaTHKe HAa YPOBHE OCHOBHOT'O OOIIETO
oOpa3oBanusi y oOyd4aromerocss OyayT chopMUpOBaHBl MeETallpeIMETHbIE pPe3yJbTaThl,
XapaKTEPU3YIOIINECS  OBJIAJCHHEM  YHUBEPCAIBHBIMH  TO3HABATEIBHBIMUA  JCHCTBHUSIMH,
YHHUBEPCATHHBIMH KOMMYHHKATHBHBIMH JCHCTBUSIMH ¥ YHUBEPCATBHBIMH PETYJISATHBHBIMU
JICUCTBUSIMU.

20.3.2.1. YuuBepcanbHble TO3HABaTeNIbHbIE JEUCTBUSA 0OecreuynBaoT (OpMUPOBaHUE
0a30BBIX KOTHUTHUBHBIX MPOLIECCOB 00YUYaAOLIUXCsl (OCBOCHHE METO/I0B MTO3HAHUS OKPYKAIOIIETO



MUpa, TPUMEHEHUE JIOTUYECKUX, MCCIe0BaTEIbCKUX ONepanuil, yMeHuil pabdoTaTth C
uHpopmanueil).

20.3.2.2. YV oOyuatomerocss OynyT chOPMHUPOBAHBI CIEIYIOMIME O0a30BbIE JIOTUYECKUE
JIeMCTBUS KaK YaCTh YHHUBEPCAIbHBIX MIO3HABATEIBHBIX YUCOHBIX AEHCTBHIA:

BBISBJISITH W XapaKTePU30BaTh CYIIECTBCHHBIE MPU3HAKH MATEeMATUYECKUX OOBEKTOB,
MOHITHI, OTHOIICHUH MEXIy TMOHSATHUSAMHU, (QOPMYIUPOBATH ONPEACICHUS TOHATHUH,
YCTAHABJIMBATh CYIIECTBEHHBIH MNpPHU3HAK KIACCH(UKAMKN, OCHOBAHHS JUIsI OOOOIIEHHS |
CpaBHEHHsI, KPUTEPUH ITPOBOIUMOTO aHAIN3a;

BOCIIPHHUMATh, (OPMYJIHPOBATH M NPEOoOPa30BBIBATH CYKICHHS: YTBEpIUTEIbHBIE U
OTpHIIATENIbHBIC, €IMHIUYHBIC, YACTHBIE U 00IUE, YCIOBHEIC,

BBISBIISITh MaTeMaTHUECKUE 3aKOHOMEPHOCTH, B3aUMOCBSI3M M TPOTUBOpeunsi B (pakrax,
JMaHHBIX, HAOMIONEHUSX U  YTBEPXKICHHUSX, TMpeasiaraTb KPUTEPUU IS BBIABICHUS
3aKOHOMEPHOCTEN U IPOTUBOPEUHIA;

IIPOBOAMTH BBIBOJbI C MCIOJIb30BAHUEM 3aKOHOB JIOTUKHU, NEAYKTUBHBIX M WHAYKTHBHBIX
YMO3aKJIIOYEeHUN, YMO3aKIIFOUEeHUH 110 aHAJIOTUH;

pa3duparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKACHUN (TPSAMbIE U OT MPOTHUBHOIO),
MIPOBOAUTH CAMOCTOSATEIHHO HECTIOKHBIE I0KA3aTEIhCTBA MATEMATUYECKUX (DaKTOB, BLICTPAUBATh
apryMeHTallll0, MPUBOJUTh MPUMEPHl M KOHTPHPUMEPHI, OOOCHOBBIBAaTH COOCTBEHHBIE
paccyXIeHus;

BBIOHpATH CIIOCO0 perieHus yueOHoM 3a1a4un (CpaBHUBATh HECKOJIBKO BApUAHTOB PEILICHUS,
BbIOHpaTh Hanboee MOAXOASAIMINN C YIETOM CaMOCTOSITENILHO BBIJICIIEHHBIX KPUTEPUEB).

20323V oOyuarorerocs OynyT chopMUpOBaHBI CIEIyIOIIHE 0a30BEIE
UCCIIEIOBATEIIbCKUE EHCTBUS KaK YacTh YHUBEPCAIBHBIX TT03HABATEIBHBIX YU€OHBIX ICHCTBUIA:

UCTIOJIB30BaTh BOMPOCH! KaK MCCIIEOBATEIICKAN HHCTPYMEHT TO3HAHUS, (POPMYITHPOBATH
BOTIPOCHI, PUKCHPYIOIIIE TPOTUBOPEUHE, TPOOIIEMY, CAMOCTOATEIBHO YCTAaHABINBATH HCKOMOE U
na"Hoe, (HOPMHUPOBATH THIIOTE3Y, APTYMEHTUPOBATH CBOIO IMTO3UINIO, MHEHHE;

NPOBOIUTH 110 CAMOCTOSITENIHO COCTaBICHHOMY IUIAaHY HECIIOKHBIA OSKCIEPUMEHT,
HeOOJIbIIOE HCCIIeI0OBAaHUE [0 YCTAHOBJIEHHUIO OCOOEHHOCTEM MaTeMaTH4ecKOro oOOBEKTa,
3aBUCUMOCTEN 00BEKTOB MEXKy COOOi;

CaMOCTOSITENIbHO (POPMYIIMPOBaTH 00OOIIEHNS M BBIBOJIBI 10 PE3yJbTaTaM MPOBEAEHHOTO
HaOJFOICHNS, UCCIIEIOBAHMSI, OIEHUBAThH JIOCTOBEPHOCTH MOJIyYE€HHBIX PE3yJIbTaTOB, BEIBOJIOB U
00001IeHNI];

MIPOTHO3UPOBATh BO3MOYKHOE Pa3BUTHE MPOIECCa, a TAK)KE BBIIBUTaTh MPEANOIOKEHUS O
€ro pa3BUTHH B HOBBIX YCIOBUSX.

20.3.2.4. YV oOyuatomerocst OyayT copMupoBaHbl yMeHUs paboTaTh ¢ MHPOpMalueil Kak
YacTh YHUBEPCATbHBIX MIO3HABATEIbHBIX YUEOHBIX JCHCTBHIA:

BBISIBJISITH HEJAOCTATOYHOCTh U M30BITOYHOCTH MH(OPMAIINH, JAHHBIX, HEOOXOIUMBIX IS
pelleHus 3aa4H;

BbIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HMHTEPIPETUPOBATH HHOOPMAIIUIO
pa3IMYHBIX BUJOB U (DOPM IMpE/ICTaBICHHUS,

BbIOUpaTh (hopMy mpeacTaBieHUss MHPOpPMAIMH M WIUTIOCTPUPOBATH pEIIaeMble 3aauu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHAIIMSIMH;

OIICHUBATh HAAEKHOCTh HH(POPMAIMH O KPUTEPHUSAM, MPEIIOKEHHBIM YUHTEIEM WIH
cOPMYITHPOBAHHBIM CAMOCTOSITEIIEHO.

20.3.2.5. YHuBepcaJbHbIE KOMMYHHKaTHUBHBIE JIEHUCTBUS obecreynBaroT
c(hOpMUPOBAHHOCTH COITMATBLHBIX HABBIKOB 00yYaOIIUXCS.

20.3.2.6. Y obOyuatomerocs OyayT chopMupoBaHb yMeHHs OOIIEHHUS KaK dYacTh
YHHBEPCATHHBIX KOMMYHHUKATUBHBIX YUeOHBIX JICHCTBUM:



BOCIIPUHUMATh U (HOPMYIHUPOBATh CYKIEHHS B COOTBETCTBUU C YCIOBUSMHU M LEIIMHU
oOIIeH s, SICHO, TOYHO, TPAMOTHO BBIPAXKAaTh CBOKD TOYKY 3PEHHUS B YCTHBIX M MHUCHMEHHBIX
TEKCTax, JaBaTh MOSICHEHUS 110 X0y PELICHNUS 3aJa4l U NOJy4YEHHBIM PE3yJIbTaTaMm;

B XOJle OOCYXXICHHS 3aJaBaTh BOIPOCH MO CYIIECTBY OOCYXIAaeMOW TEMbI, MPOOIEMBI,
pelaeMoil 3a1auy, BBICKA3bIBATh WJIEHM, HALIEIEHHBIE HA IOMCK PELIEHMs], CONOCTaBISATh CBOU
CYXJIEHUS C CYKACHUSMHU APYrHMX YYaCTHHKOB JUANOra, OOHApY>KMBATh PAa3IM4HUe U CXOICTBO
NO3HLINH, B KOPPEKTHOU popme HOpMyTHUpOBaTh Pa3HOIIACHS, CBOU BO3PAKEHHUS,

IPEJICTaBIISITh PE3yJIbTAaThl PEIICHUs 3aJauM, IKCIEPUMEHTAa, HCCIEAOBaHUSA, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (POPMAT BBICTYIUICHHS € YUETOM 3a7a4 MPE3CHTALUU U OCOOCHHOCTEN
ayJIMTOpUH.

20.3.2.7. YV obyuaromerocss 0yayT chOpMHUPOBAHBI YMEHHUs COTPYJHHYECTBA KaK YacTh
YHHUBEPCATbHBIX KOMMYHUKATUBHBIX YUE€OHBIX IEHCTBUI:

MOHUMATh M HCIOJIb30BaTh MPEUMYIECTBA KOMAHIHOW U MHIUBUAYATbHONH pabOTHI MpH
pelieHnn y4eOHbIX MaTeMaTHUYeCKUX 3a/1ay;

MPUHUMATH 1I€JIb COBMECTHOHM JAESTENbHOCTH, IUIAHUPOBATh OPTraHU3AlMI0 COBMECTHOM
paboThl, pacrpeAensaTh BUIbI padoOT, JOrOBApUBATHCS, 00CYKIATh MPOIECC U Pe3ybTaT paboThl,
0000111aTh MHEHHSI HECKOJIBKUX YEJIOBEK;

y4acTBOBaTh B IPYMNNOBBIX (hopMax paboThl (00CykIeHUsl, OOMEH MHEHUSIMHU, MO3TOBbBIE
HITYPMBl U JIPYTHE), BBIMOJIHATH CBOIO YacTh pabOThl U KOOPAWHUPOBATH CBOM JIEHCTBUS C
IpYTMMH YI€HaMHd KOMAaHJbl, OLIEHWBAaTh KayeCTBO CBOETO BKJIaJa B OOIIMI MPOIYKT IO
KpUTEpUaM, chOpMyIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUSI.

20.3.2.8. YHuBepcalbHbIE PETYISATUBHBIC JIEHCTBUSA OOECHeurBalOT (HOopMHUpOBaHHE
CMBICJTIOBBIX YCTAHOBOK U )KM3HECHHBIX HABBIKOB JTMYHOCTH.

20.3.2.9. V obyuaromerocss OyayT copMUpOBaHBI YMEHHSI CAMOOPTaHU3AIMHA KaK 4acTh
YHHUBEPCATHHBIX PErYISITUBHBIX YICOHBIX JCHCTBHIA:

CaMOCTOSITENIFHO COCTABJIATh IUIaH, AITOPUTM PEUICHHUs 33aauu (MJIH €ro 4acTh), BEIOUPATh
Croco0 pemeHuss ¢ y4€TOM HMEIOIIMXCS PECypcoB U COOCTBEHHBIX BO3MOKHOCTEM,
apryMEHTHPOBATh U KOPPEKTUPOBATH BAPUAHTHI PEIICHHUH ¢ yIETOM HOBOW MH()OPMAIIHH.

20.3.2.10. ¥ oOyuatomierocst 0yayT chOpMHpPOBAHBI YMEHHUS CAaMOKOHTPOJS KakK YacTh
YHHUBEPCATHHBIX PETYISITUBHBIX YICOHBIX JCHCTBHIA:

BJIQJIETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS Mpollecca M pe3yjbpTaTa pPElIeHUs
MaTeMaTHYeCKOM 3aa49M;

NPEeIBUIETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NpPH PEIICHHHM 337a4d, BHOCHTH
KOPPEKTHUBBl B JEATETLHOCTb HAa OCHOBE HOBBIX OOCTOSTENHCTB, HAWIEHHBIX OMIMOOK,
BBISIBJICHHBIX TPYJHOCTEH;

OIICHMBATh COOTBETCTBHE pe3ylbTaTa MEATEIbHOCTH TOCTABICHHOW IENH U YCIOBUSM,
OOBSACHATH MPUYUHBI JOCTH)KCHUS WIIM HEJOCTUKEHHUS 1[EJIH, HAXOIUTh OIMINOKY, 1aBaTh OLEHKY
npUOOPETEHHOMY OTIBITY.

20.3.3. [IpeameTHbIe pe3ynbTaThl OCBOSHHS MPOTPaMMbl IO MaTeMaTUKE MPEACTABICHBI MO
rojgam oOy4eHus B paMKaX OTAETbHBIX Y4eOHBIX KYpCcOB: B 5—6 Kilaccax — Kypca «MaTemMaTHKay,
B 7-9 Kiaccax — KypcoB «Anredpay, «['eomerpusi», «BeposITHOCTh U CTaTUCTHKAY.

20.4. Pabouass mporpamma yueOHOro Kypca «Matematuka» B 5—6 Kiaccax (manee
COOTBETCTBEHHO — MporpamMma y4eOHOro Kypca «MaTtemaTHKay, yueOHbIN Kypc).

20.4.1. [losicHuTENBHAS 3AIKCKA.

20.4.1.1. IlpuopuTeTHBIMH LETAMH O0yUEHUS MaTeMaTHKE B 5—6 Kilaccax SIBJISFOTCS:

MPOJIOJDKCHHE (POPMHUPOBAHUS OCHOBHBIX MAaTEMAaTHYECKHX IMOHSATHH (YMCIIO, BEITHYWHA,
reoMeTpuueckas  (Gurypa), O0OECHEUYMBAIOIIUX MPEEMCTBEHHOCTh M  TMEPCHEKTUBHOCTH
MaTeMaTHUYeCKOro o0pa3oBaHMs 00yUarOMINXCS;



pa3BUTHE  UHTEIUIEKTyaJbHBIX M  TBOPYECKMX  CIOCOOHOCTEHl  oOydarommxcs,
MO3HABATEIILHON aKTUBHOCTH, UCCIIEAOBATEIHCKUX YMEHUH, HHTEpeca K N3YICHUIO MATEMAaTHKH;

NOJBE/ICHNE OOYYaIOUIMXCS Ha JIOCTYITHOM JUISI HUX YPOBHE K OCO3HAHHUIO B3aUMOCBS3H
MaTEMaTUKHU U OKPYXKAIOLIEro MUpA;

¢dopmupoBaHre (HYyHKIMOHATHLHON MaTeMaTHYECKOW IPaMOTHOCTH: YMEHUS PAaCIO3HABAThH
MaTeMaTHYECKHUE OOBEKTHl B PEATbHBIX KU3HEHHBIX CUTYaIUAX, IPUMEHATh OCBOCHHBIC YMEHUS
JUTSL pELICHHS TPAKTHKO-OPUEHTUPOBAHHBIX 33/1a4, HHTEPIIPETUPOBATH IMOTYYCHHBIE PE3yIbTaThl
Y OLIEHUBATh UX HAa COOTBETCTBUE NMPAKTUYECKON CUTYALIUH.

20.4.1.2. OCHOBHbBIE JMHUM COAEpXKAHMSI Kypca MaremMaTMKu B 5-6 Kiaccax —
apudMeTHuecKass W TEeOMETpPHYECKas, KOTOpble pa3BHBAIOTCSA MapajuIelbHO, Kaxaas B
COOTBETCTBUHM C COOCTBEHHOW JIOTMKOW, OJHAKO, HE HE3aBUCHUMO OJHA OT JPYroi, a B TECHOM
KOHTaKTe W B3auMojeicTBUU. Takxke B Kypce MaTEeMaTHKH IPOUCXOJUT 3HAKOMCTBO C
3JIEeMEHTaMU aJIreOphl U OMKUCATEIHHON CTATUCTUKH.

20.4.1.3. 3ydyenne apudMETHYECKOTO MaTepHaia HAYMHACTCS CO CHUCTEMAaTH3allid H
pa3BUTHS 3HAHUI O HATypaJbHBIX YHUCIAX, MOJYyYEHHBIX HAa YPOBHE HAYaJIbHOIO OOILEro
oOpazoBanus. [Ipu 3TOM COBEpIICHCTBOBAHHE BBIYUCIUTEIHLHOW TEXHUKH U (OPMUPOBAHHE
HOBBIX TEOPETHUECKUX 3HAHUN COUYETAeTCS C PA3BUTUEM BBIUMCIUTEIHHON KYIbTYphI, B
YaCTHOCTH C O0YYEHHEM MPOCTEUITUM IpruéMaM MPUKUAKU U OLIEHKH PE3YJIbTaTOB BbIUMCICHU.
W3ydyeHrne HaTypalbHBIX YHKCEN MpoJonkKaeTcs B 6 Kilacce 3HAKOMCTBOM C HAayalbHBIMU
MOHITUSIMHA TEOPUU JAECTUMOCTH.

20.4.1.4. Hauano u3y4eHus OOBIKHOBEHHBIX M JECSITHUUHBIX APOOEH OTHECEHO K 5 Kiaccy.
DTO0 MepBbIil 3Tall B OCBOCHUU JpOOEid, KOria MpOUCXOJUT 3HAKOMCTBO C OCHOBHBIMH HJIESIMHU,
NOHATUSAMH TeMbl. [Ipu 3TOM paccMOTpeHHe OOBIKHOBEHHBIX IpoOel B MOJHOM 00BEME
NPEIIECTBYET M3YyYCHHIO NECATHYHBIX POOEH, UTO IeIecO00pasHO C TOYKH 3PEHUS JOTHKH
W3JIOKECHUST YUCJIOBOM JIMHHWH, KOTJa TpaBWJIa JEHCTBUU C JECATUYHBIMU JPOOSIMH MOXKHO
000CHOBAaTh Y€ W3BECTHBIMU aJITOPUTMAaMHU BBIIOJIHCHUS JEHUCTBUH C OOBIKHOBCHHBIMHU
IpoOsiMU. 3HAKOMCTBO C JIECATUYHBIMHU JAPOOSMH PACHIMPUT BO3MOKHOCTH IS TIOHMMAaHUS
00y4aromuMUCs MPHUKIATHOTO MPUMEHEHHsI HOBOM 3aITUCH NPY M3YYEHUHU IPYTUX MPEIMETOB U
IpU IPAKTHYECKOM Hcnoiib30BaHuu. K 6 kimaccy oTHECEH BTOpOIl ATam B U3y4eHUH ApOOeH, rie
IIPOMCXOJUT COBEPIIEHCTBOBAHUE HABBIKOB CPaBHEHMs U NpeoOpa3oBaHHs ApoOel, ocBOeHHE
HOBBIX BBIYHCIUTEILHBIX aJTOPUTMOB, OTTAaUYMBAHWE TEXHUKH BBIYHCICHUH, B TOM YHCIIC
3HAYCHUU BBIPAKEHHH, COACPIKAIMX M OOBIKHOBEHHBIC, W JCCATHYHBIC JPOOH, YCTAaHOBIICHHE
CBs3eM MeXIy HMMH, pacCMOTpPEHHE MPUEMOB pelleHus 3a7ad Ha Apoou. B Hauane 6 kiacca
IPOMCXOTUT 3HAKOMCTBO C MOHATHEM TPOLIEHTA.

20.4.1.5. Oco6eHHOCTHIO N3YUEHUS TTOJOKUTENBHBIX U OTPULIATENBHBIX YHCET SABISETCS TO,
YTO OHHM TaKKe€ MOTYT pacCMaTpUBAThCS B HECKOJBKO ATamoB. B 6 kilacce B Hayaie U3y4eHUS
TeMbl «[lonokutenpHble W OTpHUIIATEIbHBIC YHUCIa» BhIIENseTcs moarema «llempie uucna», B
paMKax KOTOpOi 3HAKOMCTBO C OTPHUIATEIbHBIMU YHCIIAMU U IEHCTBUSMU C MOJOKUTEIbHBIMU U
OTPHUIATENILHBIMH YHCIIAaMU MIPOUCXOIUT HA OCHOBE COJIEPKATENBHOTO MOAX0Aa. ITO MO3BOJISET
Ha JIOCTYITHOM YypOBHE IMO3HAKOMUTh OOYYAIOIIMXCS TMPAKTUYECKH CO BCEMH OCHOBHBIMH
MOHITUSIMA TEMBI, B TOM YHCJIIE W C MPaBWIAMHU 3HAKOB MPH BBIMOJTHEHUU apUPMETHUICCKHX
neiictBuil. 3ydyeHue paloHalbHBIX yrces OyIeT MPOJ0KEHO B Kypce anredpsl 7 Kiacca.

20.4.1.6. Ilpu oOydeHMM pEIICHHIO TEKCTOBBIX 3ajlad B 5—6 KilaccaX HCIOIb3YIOTCS
apudmernueckue npuémsl pemieHus. [Ipu oTpaboTke BIUMCIUTENBHBIX HABBIKOB B 5—6 Kilaccax
paccMaTpUBAIOTCS TEKCTOBbIE 3aJaud CIIEAYIOIIMX BHUJOB: 3a/ladll Ha JBM)KEHME, HAa YacTH, Ha
MOKYTIKH, Ha paboTy U NPOU3BOAUTENBHOCTb, Ha MPOIEHTHI, HA OTHOLIEHHUS MU MPOIOPLHUHU.
OOyyaronuecs 3HaKOMATCA ¢ MpUEMaMU pelIeHHs 3a/1ad 1nepedopoM BO3MOKHBIX BAPUAHTOB,
yuarcs paboTath ¢ HHGopMalue, npeacTapieHHoN B (hopMe TabIuIl WK AUarpaMM.



20.4.1.7. B nmporpamMmmMe ydeOHOTO Kypca «MaTemaTukay MpeaycMOTPEeHO (opMHUpOBaHHE
IPOTEIEBTHUECKUX anreOpandeckux NpeicTaBieHuid. bykBa Kak CUMBOJ HEKOTOPOTO 4MCia B
3aBUCUMOCTH OT MaTe€MaTH4YE€CKOIO0 KOHTEKCTa BBOJUTCS MOCTENEHHO. ByKBeHHas CHMBOJIMKA
IIMPOKO HCIONB3YETCS TMPEXKIEC BCEro Ui 3amiCH OOIIMX YTBEPXKACHUNW M TPEASIOKEHHIA,
(dopMyI1, B 4aCTHOCTH JJISl BBIYMCICHUS T€OMETPUUYECKUX BEIUYMH, B KAUECTBE «3aMECTUTEIISD)
qucia.

20.4.1.8. B mporpamme yueOHOro Kypca «MarTemMaTHKa» NPEICTABICHA HarsaHas
FEOMETpUsI, HaNpaBiI€HHAasT Ha pa3BUTHE OOpPAa3HOrO MBIIIIEHUS, MPOCTPAHCTBEHHOIO
BOOOpakeHus1, N300pa3UTEIbHBIX YMEHUNA. DTO BaXKHBIHM ATAIl B U3YUYCHUH T€OMETPUHU, KOTOPBII
OCYILECTBIISICTCSI Ha HAIJISIHO-TIPAKTUYECKOM YpPOBHE, ONHMPAECTCS Ha HarJsgHO-00pazHoe
MBIIIEHHE O0y4aromuxcs. bonpiias posib OTBOAWUTCS NPAKTHUECKOW JAEATEIBHOCTH, OMBITY,
JKCIIEPUMEHTY, MOAeNupoBanuio. O0yyaronirecs 3HaKOMSTCS ¢ TeOMETpUYECKUMU GUTYpaMy Ha
IUIOCKOCTH M B MIPOCTPAHCTBE, C UX MPOCTEHIINMU KOH(UTYpaIUsIMH, ydaTcsl H300pakaTh UX Ha
HEJIMHOBAHHOM M KJIeTY4aTOW Oymare, pacCMaTpHWBAIOT WX MPOCTeHIIme cBoiicTBa. B mporecce
M3YYEHHUS HATJSIHONW TeOMETPUU 3HAHUS, MOJydYeHHbIE 00yUYaIOUIMMUCS Ha YPOBHE HAYaJIbHOTO
o011ero o0pa3oBaHus, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCA.

20.4.1.9. CornacHo yyeOHOMY IUTaHy B 5—6 Kjlaccax M3ydaeTcss MHTErPUPOBAHHbIN IpeIMeT
«MareMaTuka», KOTOPBI BKIIIOUaeT apudMETHUYECKH MaTepuaia U HArJsAHYI0 T€OMETpPHUIo, a
Tak)Ke MPOMNEJAEBTUUECKUE CBEACHUS U3 anreOpbl, SJIEMEHTHI JIOTMKU M Hayalla ONHcaTeIbHON
CTaTUCTHUKH.

20.4.1.10. OGiee uncino yacoB A u3ydeHus: MatemaTuku — 340 yacos: B 5 kiacce — 170
yacoB (5 4acoB B Heneno), B 6 kinacce — 170 yacoB (5 4acoB B HE/IEIIO).

20.4.2. Coneprxanue o0yueHus B 5 Kiacce.

20.4.2.1. HarypanpHble 4uclia U HyJb.

HarypanbHoe uucno. Psan Harypanbubix uucen. Yucno 0. M3o00paxkeHne HaTypajgbHBIX
YyHCeJl TOYKaMU Ha KOOPAMHATHOM (YMCIIOBOM) IPSIMOH.

Ilo3unmoHHas cucreMa cuyucieHus. PuMckas Hymepauus Kak IPUMEP HENO3WIMOHHOU
CUCTEMBI cuucieHus. [lecsaTuunas cuctemMa CUUCIICHUS.

CpaBHeHuE HaTypaJlbHbIX YHCEJ, CpaBHEHHE HATypaJbHbIX uucesl ¢ HynéM. CrnocoObl
cpaBHeHUs. OKpyTJIeHHE HAaTypaJlbHbBIX YUCEIL.

CrnosxeHue HaTypaibHBIX YUCEII, CBOWCTBO HYJISI IIPU CIOXKEHUH. Bbluntanue kak aencTaue,
o0paTHOE CIIOKEHHMIO. YMHOXXEHHME HaTypalbHbIX YHCEN, CBOMCTBA HYJIS M €IWHHULBI TNpPU
yMHOXKeHUH. [leneHue kak aeWcTBue, oOpaTHOE YMHOXeHMI0. KOMIOHEHTHI AEHCTBHM, CBA3b
mexxay Humu. [IpoBepka pesynbTara apudmernueckoro neiictBus. llepemectutensHoe u
COYeTaTeNIbHOE CBOMCTBA (3aKOHBI) CIOKEHUS M YMHOXKEHUS, paclpeieuTeIbHOe CBOMCTBO
(3aKOH) YMHOXEHHS.

Hcnonb3oBanue OykB s 0003HAUEHUS HEM3BECTHOTO KOMIIOHEHTA M 3alllCU CBOMCTB
apu(MeTHYECKUX AeHCTBUI.

Jlennrenu U KpaTHBIE 4YKCIIa, PA3JIOKEHUE HA MHOXHUTENU. IIpocTelie U cocTaBHBIE YKCIIA.
[Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢ 0cTaTKOM.

CreneHp C HaTypaJgbHBIM IIOKa3aTeJeM. 3alKCh YUCIa B BHJIE CYMMbl Ppa3psIHBIX
CJIaracMbIX.

YucnoBoe Bblpa)keHHE. BpluncieHMe 3HAYEHMM 4YMCIOBBIX BBIPAKEHUM, MOPAIOK
BBIMIOJHEHUsT  JeiicTBuil. lcmonb3oBaHMe TMpH  BBIUMCICHHUSX MEPEMECTHTEIBHOTO U
COYETATEILHOTO CBOWCTB (3aKOHOB) CJOXKEHUS M YMHOXKEHUS, paclpeleIUTeIbHOr0 CBONCTBA
YMHOXEHHUS.

20.4.2.2. Ipobwu.



[IpencraBnenne o Apodu Kak crocoOe 3amucy 4acTu BeduduHbl. OOBIKHOBEHHBIC JTPOOH.
[IpaBunibHbBIE M HETIpaBUIbHBIE IpoOH. CMemanHas ApoOk, IpeACcTaBIeHnEe CMEIIaHHOH ApoOH B
BUJC HENpPaBWIBHON JIpoOM M BBIIEJIECHUE IIEJIOW YacTH YWCIIa U3 HENpaBWIBHON JIpOOH.
N3o0paxenue qpodeit TouKkaMu Ha YUCIIOBOM mpsiMoit. OCHOBHOE CBOMCTBO Apoou. CokparnieHue
npob6eii. [IpuBenenue aqpodbu k HOBOMY 3HaMeHaTen. CpaBHEHHE APOOCH.

CrnoxeHue W BbIUMTAHHE OpoOel. YMHOXKEHHE U JelieHHe IpoOeid, B3auMHO-0OpaTHbIC
npodu. HaxoxaeHue yacTu 1esioro U IeJIoro Mo ero YacTH.

Hecstuunas 3amuck npobeid. [IpencraBieHue necaTHIHONW ApoOu B BHIE OOBIKHOBEHHOM.
N300pakeHre OECATUYHBIX IpoOel TOYKaMu Ha 4YUCIOBOM mpsMoil. CpaBHEHHE AECATUYHBIX
TIpoOeii.

Apudmernueckue 1eHCTBHS € AECATHUHBIMU Apo0siMu. OKpYTIeHHE AeCATUYHBIX APOOEH.

20.4.2.3. Pemnrenue TEKCTOBBIX 3a/ad.

Pemenne TekcToBBIX 3a1ad apudmMeTHuecKuM crocoboM. Pemienue joruyeckux 3aaad.
Pemenue 3anau nepebopoM Bcex BO3MOXKHBIX BapHaHTOB. Vcrosib30BaHKUEe NpU pEIICHUM 3aJad
TaOJIUI] U CXEM.

Pemenue 3anay, conepkanmx 3aBUCUMOCTH, CBA3BIBAIOIINE BEJIMUUHBL: CKOPOCTh, BpeMs,
paccTosiHue, LieHa, KOJUYECTBO, CTOMMOCTb. EJMHMIBI M3MepeHus: Macchl, 00bEMa, LIEHBI,
paccTosiHusA, BPEMEHHU, CKOPOCTH. CBS3b MEXy €IMHULIAMU U3MEPEHNS KAKIOW BETUYHHBI.

Perenue oCHOBHBIX 3a/1a4 Ha IpOOH.

[IpencraBiaeHne JaHHBIX B BUJE TAOIUL], CTOJIOYATHIX AUArPaMM.

20.4.2.4. HarnsanHasi reoMeTpus.

Harmnsiiaele npeacraBieHus o Gurypax Ha INIOCKOCTH: TOUKa, IpsMasi, OTPE30K, JIyd, YIoJl,
JIOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, Kpyr. YTo0ia. IIpsmMoii, ocTpslid, Tynol U pa3BEPHYTHIN
YTJIBL.

JlniuHa oTpes3ka, MeTpUYECKMEe E€AUHMLbI JUIMHBL. J[IMHa JIOMaHOW, MepUMETp
MHOTrOYTrojbHUKa. MI3MepeHne u nocTpoeHue yriioB ¢ IOMOILBIO TPAaHCIIOPTHUPA.

Harnsanuele npencraBiaeHus o Gurypax Ha IUIOCKOCTH: MHOTOYTOJIBHUK, MPSIMOYTOJIbHUK,
KBaJlpaT, TPEYTrOJIbHUK, O PaBEHCTBE (QUTYp.

N3o6paxenue ¢puryp, B ToM 4uciie Ha kierdator Oymare. [locrpoenne koHdurypanuii u3
yacTel NpsMOM, OKPYXHOCTH Ha HEJIMHOBAHHOW M KiieTdaroil Oymare. Mcnonp3oBanue cBONCTB
CTOPOH U YIJIOB IPSIMOYTOJIbHUKA, KBaJpaTa.

[Tnomanp NpsMOYTOJbHUKA U MHOTOYTOJILHUKOB, COCTaBJICHHBIX U3 MPSMOYTOJbHUKOB, B
TOM uHcie Guryp, n300pakEHHBIX Ha KileTdaTol Oymare. EAMHUIBI H3MEpeHus MII0LIa Iu.

Harnsinaele  mpeacTaBieHHss O — NPOCTPAHCTBEHHBIX — (Urypax:  HPSMOYTOJIbHBIN
napaujenenunes, Ky0, MHOrorpaHHUKH. I300pakeHue NpPOCTEHIIMX MHOIOI'PAaHHHUKOB.
Pa3zéprkn kyba u mnapamnenenunena. CozgaHue Mojeneil MHOTOrpaHHUKOB (M3 Oymaru,
MPOBOJIOKH, TUIACTUIIMHA U IPYTUX MAaTEPUATIOB).

O0BEM NpsAMOYTOJIBHOTO Napaenenunesa, kyoa. Equauiel namMepenus oobeéma.

20.4.3. Coneprxanue o0yueHHs B 6 Kilacce.

20.4.3.1. HarypanbHble uncna.

Apudmernueckue IeWCTBUS C MHOTO3HAYHBIMH HATypalbHBIMHU YHUCIaMH. YHCIOBbIE
BBIpQ)KEHUS, MOPAJOK JIEHCTBUI, MCIONb30BaHUE CKOOOK. VCmosip30oBaHWE HpU BBIYUCICHUIX
NIEPEMECTUTENIBHOTO U COYETATENBHOIO CBOMCTB CIOKEHUS U YMHOXKEHUS, PACIIPEAETUTEIILHOTO
CBOMCTBA YMHOXEHMS. OKpyTieHne HaTypaIbHbIX YUCEI.

Jenutenun W KpaTHbIE YWCa, HAHMOONBINMK OOIIMI NETUTENh W HaWMEHbIIEEe OO0IIee
KpaTHoe. J[eTMMOoCTh CyMMBI U ITpou3BeAeHUsl. [leeHue ¢ OCTaTKOM.

20.4.3.2. IpoOu.



OObIKHOBEHHAs 1poOb, OCHOBHOE CBOMCTBO ApOOH, COkpaimieHue apobeii. CpaBHEeHHE U
yrnopsaounBanue npobdeid. Permenne 3aqau Ha HaXOXKJIEHHE YAcTU OT IIEJIOT0 U LIEJOro MO €ro
yactu. J[poOHoe umcio kak pe3ynabTar aeneHus. [IperncraBieHue necATHUHOW OpoOu B BHIE
OOBIKHOBEHHOM JApOoOM M BO3MOXKHOCTH IPEJCTaBICHUS OOBIKHOBEHHOH JpoOM B BHUjE
necaTUYHOH. JlecsaTuynble ApoOH M MeTpuuecKas cucreMa mep. ApupMeTHUecKue JCHCTBHS H
YHCIIOBBIC BEIPAXKEHUS C OOBIKHOBEHHBIMU H JICCATUYHBIMU JPOOSIMHU.

OtHomenue. JleneHne B JaHHOM OTHOIIEHMH. Macmrad, npomopuus. [Ipumenenue
IIPONOPLUI IIPU PELICHUY 3a/1a4.

[TonsiTue npoueHTa. BeluncieHyue npoueHTa oT BEIUYMHBI U BEJIUYMHBI 110 €€ IPOLEHTY.
BolpaskeHue mpoLEHTOB AECATUYHBIMU JpoOsimMu. PelieHue 3agad Ha NpoLEHTHl. BripakeHue
OTHOILIECHUSI BEJIMYMH B ITPOLIEHTAX.

20.4.3.3. IlosoKUTETbHBIC U OTPULIATEIIBHBIC YHCIIA.

[TonoxurensHbIe U OTpULATENbHBIE yicia. Llenbie uncna. Moayip dncna, reoMmeTpudeckast
UHTEpHpeTanus MoAyns ducia. M3o0paxeHue uyucesl Ha KOOPAMHATHOM mpsMoil. Uuciosble
npomexxyTtkd. CpaBHeHue uucenl. ApudmMeTHueckue AEUCTBUS C  IOJOKUTEIbHBIMU U
OTPHLIATEJIbHBIMU YHCIIaMHU.

[IpsMoyronbHas cucTteMa KOOpAUHAT Ha IJIOCKOCTU. KoopAMHATBl TOUYKM HA IJIOCKOCTH,
abcuucca u opauHara. [loctpoeHue Touek U GUryp Ha KOOpAUHATHOM MJIOCKOCTH.

20.4.3.4. bykBeHHbIE BBIPAXKCHMUS.

[Tpumenenue OykB AJs 3alMCH MaTeMaTHUYECKUX BbIpaXeHUH U npesuiokeHuil. CoiicTBa
apupMeTHuecKuX JIeHUCTBUNA. ByKkBeHHBIE BBIpaXKEHHS M UYUCIIOBBIE IMOJCTAHOBKU. BykBeHHBIE
pPaBEHCTBA, HAXOXJIEHUE HEU3BECTHOrOo KoMIOHEeHTa. Popmyinbl, (GopMylbl NepuMeTpa Hu
TJIOIIAIU TPSIMOYTOJIbHUKA, KBaJipaTa, 00bEMa napajienenuneaa u Kyoa.

20.4.3.5. PenieHue TEKCTOBBIX 3a/1a4.

Pemenne TekcToBBIX 33may apudMeTHUecKuM crocobom. PemreHue jgormyeckux 3ajaad.
Pemenue 3a1ay nepe6OpoM Bcex BO3MOMXKHBIX BApUAHTOB.

Pemenue 3anay, conepkaniyx 3aBUCUMOCTH, CBSI3bIBAIOLIUX BEIMUUHBI: CKOPOCTh, BpeMs,
paccTosiHue, 1ieHa, KOJMYECTBO, CTOMMOCTb, MPOM3BOAMUTEIBHOCTh, BpeMs, 00BbEM pabOTHI.
EnuHunbl M3MepeHus: Macchl, CTOMMOCTH, PAacCTOSHUS, BPEMEHH, CKOpPOCTH. CBs3b MEXAy
eAMHUIIAMU U3MEpPEHUS KaX 101 BEIINYNHBI.

Pemenne 3amay, CBSI3aHHBIX C OTHOILIEHUEM, MPOMOPLUOHAIBHOCTHIO BEJIMYUH,
IPOLIEHTaMH; pelIeHHe OCHOBHBIX 33J1a4 Ha ApoOU U MPOLIEHTHI.

OrneHka M NpUKUAKA, OKpyrieHue pe3ynbrara. CocraBieHne OYKBEHHBIX BBIPAKEHHUH IO
YCIIOBUIO 3aJ1a4H.

[IpencraBiaeHrne AaHHBIX C MoOMouIblo TaOnui U auarpamm. Crosbyarbie AMArpaMMBbL:
YTEHHE U TIocTpoeHue. UTeHne KpyroBbIX IHarpaMM.

20.4.3.6. HarnsigHast reoMeTpus.

Harnsiaele npencraBiaeHus o GUrypax Ha IJIOCKOCTH: TOUKa, MpsiMasi, OTPE30K, JIyd, yrodi,
JIOMaHasi, MHOTOYT OJIbHUK, YETBIPEXYTOJIbHUK, TPEYTOJIBbHUK, OKPYKHOCTD, KPYT.

B3anmHOE pacnosio)keHHE JBYX MpsIMBIX Ha IUIOCKOCTH, IapajuleJIbHBIE MPSIMBIE,
NEPNEHIUKYIIApHbIE MpsiMble. M3MepeHue paccTOSIHUM: MEXIy ABYMs TOYKaMHU, OT TOYKH /0
IPSIMOM, IJIMHA MapUIpyTa Ha KBaJpaTHON CETKE.

M3MmepeHne M INOCTPOEHHME YIVIOB C IIOMOIIBIO TpaHCIOPTHpAa. BHIbpl TpeyrosbHHUKOB:
OCTPOYTOJIbHBIN, MPSIMOYTOJIbHBIM, TYHOYTOJbHBIA, pPAaBHOOENPEHHBIH, pPABHOCTOPOHHU.
YeThIpEXYroabHUK, IPUMEPHI YETHIPEXYTOIbHUKOB. [IpsIMOYTrobHUK, KBaJpaT: UCIIOJIb30BaHNE
CBOICTB CTOpOH, yIJOB, AuaroHanei. M3o00paxkeHue reoMeTpruueckux GUryp Ha HEITMHOBAHHOMN
OyMmare c HCIOJNb30BaHUEM LMPKYIs, JUHEHKU, yrojbHUKA, TpaHcrmoptupa. lloctpoenus Ha
KJIeT4yaTou Oymare.



[Tepumerp MHOTOYrONBHUKA. [loHATHE MITOIMAAN GUTYPBI, €AUHULIBI U3MEPEHHUS TIOIIATH.
[TpubnmxEHHOE N3MEpeHHe IIoMaan (GUryp, B TOM YMCIIe Ha KBaApaTHOI ceTke. [IpubmmkénHoe
U3MEpPEHUE JUIMHBI OKPY>KHOCTH, IIJIOLIA/IA KpyTa.

CumMmMeTpus: LIeHTpallbHasA, OCEBas U 3€pKajbHasi CUMMETPHUHU.

[TocTpoeHne cUMMETPUYHBIX (UTYD.

Harnsanele mpesactaBieHuss O NPOCTPAHCTBEHHBIX (HUrypax: HapajuieNenunes, Kyo,
npu3Ma, THpaMHa, KOHYC, IHIUHADP, map u cdepa. M3o0paskeHre MpoCTpaHCTBEHHBIX (UTYP.
[Ipumepsl  pa3BEPTOK MHOIOTPaHHMKOB, LMIMHApa U KoHyca. Coznanue Mopenei
POCTPAHCTBEHHBIX (puryp (M3 Oymaru, MpoOBOJIOKH, IUTACTHUIIMHA U APYTHX MATEPHAJIOB).

[Tonsitne  o0BEMa, eawHHMIBI  uU3MepeHus 00béma. OOBEM  MPSIMOYTOJILHOTO
napajienenumnesna, Kyoa.

20.4.4. [IpenmeTHBIC PE3yNIbTaThl OCBOSHUS MTPOTPaMMBbl YIEOHOTO Kypca «MaTemMaTuKay.

20.4.4.1. IlpenMeTHbIe pe3yabTaThl OCBOSHHUS IPOrpaMMbl y4eOHOro Kypca K KOHITY
0o0ydeHus B 5 Kiacce.

20.4.4.1.1. Yucna u BbIYUCICHUSA.

[TonnmaTth ¥ MPaBWIBHO YNOTPEOISATh TEPMHUHBI, CBSI3aHHBIC C HATYpaJlbHBIMH YHCIAMHU,
OOBIKHOBEHHBIMU U JIECATUYHBIMU JAPOOSIMHU.

CpaBHUBATh U yNOPSIOYMBATh HATypalbHbIC YHCIIA, CPABHUBATH B MPOCTEUIINX CIydasx
OOBIKHOBEHHBIE IPOOH, ACCATUIHBIC TPOOH.

COOTHOCUTH TOUKY Ha KOOPJMHATHOM (YMCIIOBOI) MPSMOIl C COOTBETCTBYIOIIUM € YHCIIOM
U N300pakaTh HATypaJIbHBIE YKCIIAa TOUKAMH Ha KOOPAMHATHOMN (YUCIOBOI) MPSIMOH.

Bemonusate apudmernyeckue NEHCTBUS C HATYPaJbHBIMU YHCIAMHU, C OOBIKHOBEHHBIMU
IpoOsSMHU B IPOCTEHIIUX CITydasix.

BbInonHATE IPOBEPKY, MPUKUIKY PE3YJIbTATa BBIYUCICHUH.

OxpyrisTh HaTypajibHbIEC YHCIIA.

20.4.4.1.2. Pemienne TEKCTOBBIX 3aj1a4.

Pemate TekcToBBIC 331aUM ApHPMETHIECKUM CIIOCOOOM M ¢ TIOMOIIBI0 OPTaHU30BAHHOTO
KOHEYHOTro nepebopa BCceX BOZMOKHBIX BAPUAHTOB.

Pemarp 3amaun, copepxaline 3aBUCUMOCTH, CBSI3bIBAIOIINE BETMYHUHBI: CKOPOCTb, BpEMS,
paccTosiHue, 1IeHa, KOJIMYECTBO, CTOUMOCTb.

Hcnonp30BaTh KpaTKue 3alIUCH, CXEMbI, TaOJIHUIIbl, 0003HAUYEHUS IPU PEILICHUH 3ajau.

[Tonb30BaThCs OCHOBHBIMH €IMHUIIAMH MU3MEPEHUs: LIEHbl, MacChl, paCCTOSIHUS, BPEMEHH,
CKOPOCTH, BBIPA)KaTh OJIHU €IMHHULIbI BEIMYMHBI UEPE3 APYTHE.

W3Brekatb, aHanM3upoOBaTh, OLICHWBATh MH(OpMalNIO, MPEACTaBICHHYIO B TabmuIe, Ha
cTONOUYaTON aUarpamMme, WHTEPIPETHUPOBATH MPEACTAaBICHHBIC AaHHBIC, WCIIOJNb30BaTh JaHHBIC
MIPU PEIIeHUH 3a7ay.

20.4.4.1.3. HarnsagHas reomeTpusl.

[lonb30oBaTbCcsl TE€OMETPUUYECKUMU MOHATHSAMHU: TOYKA, MpsMas, OTPE30K, Jyd, YIroJl,
MHOT'OYTI'OJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBoANTE mpUMeEpbl OOBEKTOB OKPYXKAIOIIETO0 MHUpA, MMEIOUIMX (OpMY H3yUEHHBIX
reoMeTpUIecKux (puryp.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYK) C  yIJlaMH: BEpLIMHA, CTOPOHA; C
MHOTOYI'OJIbHUKAaMU: yroJl, BEpIINHA, CTOPOHA, IUAaroHajb; C OKPYKHOCTBIO: paauyc, JUaMeTp,
HEHTP.

N3006paxaTh n3yuyeHHbIe reoMeTpuueckre (GUrypsl Ha HETMHOBAHHOM U KileT4aToi Oymare
C TIOMOIIIBIO LIUPKYIIS U JTUHEHKH.

HaxoauTh AMUMHBI OTPE3KOB HEMOCPEICTBEHHBIM H3MEPEHHEM C IOMOLIBI0 JIMHEHKH,
CTPOUTH OTPE3KU 3aJaHHOU JUIMHBI; CTPOUTH OKPYKHOCTh 3aJaHHOTO pajnyca.



Hcnonp30BaTh CBONCTBA CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBaJpaTa JIsl UX MOCTPOEHUS,
BBIYHCIICHUS TUIOIIA/IN U TIEPUMETpA.

Bbraucnare nepumerp M IIIOmaAb KBaapara, mpsSMOYrojibHUKA, (UTyp, COCTABICHHBIX W3
NpSMOYTOJIbHUKOB, B TOM 4Hcie Guryp, n300pak€HHBIX Ha KJIeT4aTon Oymare.

[Tonb30BaTbCcs OCHOBHBIMM METPUUYECKMMH E€AMHMIIAMHU H3MEPEHMS JUIMHBI, ILIOLIAAMN;
BbIpaXKaTh OJHU €IUHULIbI BEJIMUNHBI YEPE3 IPYTHE.

Pacno3naBare mapaiienenwumnes;, KyO, MCIOIb30BaTh TEPMHHOJIOTHIO: BEpIIMHA, PeOpoO,
rpaHb, U3MEPEHHUs, HAXOAUTh U3MEPEHUS Mapajuiesenumnena, Kyoa.

Boraucnare 00béM KyOa, mapajuienienuriesa Mo 3aJaHHBIM HW3MEPEHUsSIM, I0JIb30BaThCS
eMHUIIAMU U3MEPEHUS 00BEMA.

Pemate HecnoxHblEe 3a7a4l HA W3MEPEHUE I'€OMETPUUECKHUX BEJIMYMH B MPAKTUYECKUX
CUTYalUsX.

20.4.4.2. IlpenMeTHbIe pe3yabTaThl OCBOSHHUS IPOrpaMMbl y4eOHOro Kypca K KOHITY
00ydeHus B 6 Kiacce.

20.4.4.2.1. Yucna v BBIYUCIICHUSA.

3HaTh U MOHUMATh TEPMHHBI, CBSI3aHHBIE C PA3IMYHBIMHU BHJIAMHU YHCET M CIIOCO0aMU UX
3aIuCcH, MePEeXOUTh (€CIIM 3TO BO3MOXKHO) OT OJIHOM (POPMBI 3allKCH YKcia K IPYTOM.

CpaBHUBaTh U YIOPSAJOYMBATH IEJbIE YHUCIA, OOBIKHOBEHHBIC M JIECATHYHBIE JIpOOH,
CpPaBHHMBATh YUCJIA OJTHOTO U PA3HBIX 3HAKOB.

BeimonHsaTe, coderas yCTHbIE M MHUCbMEHHBIE NPHUEMBI, apu(PMETHUECKHUE ACUCTBUS C
HATYpaJIbHBIMM U IIEJIBIMH  YHUCIIaMH, OOBIKHOBEHHBIMH U JIECATUYHBIMU  JIPOOSMHU,
MOJIOKUTEIBHBIMU M OTPULIATEIHHBIMU YHCTIAMH.

BoruncnsaTe 3Hau€HUS YMCIOBBIX BBIPAXKEHUN, BBIIOIHATh IPUKUJIKY U OLICHKY pe3yJibTaTa
BBIYUCIICHUH, BBIMOMHATh NPeoOpa3oBaHUS YHCIOBBIX BBIPAKEHHH HAa OCHOBE CBOMCTB
apupMETUUECKUX JECHCTBUM.

COOTHOCUTH TOYKY Ha KOOPJIMHATHOM MPSAMON C COOTBETCTBYIOIIMM €l YHUCIOM H
n300paxkaTh YMCJIa TOUKAMU Ha KOOPAMHATHOM MPSAMOM, HAaXOIUTh MOAYJIb YUCIIA.

COOTHOCUTH TOUKH B MPSIMOYTOJILHON CUCTEME KOOPIUHAT C KOOPIMHATAMH 3TOM TOUKH.

OKpyTITh LIE€IbIe YuCia U IeCATUYHbIE IPO0HU, HAXOUTh PUOIMKEHUS YHUCE.

20.4.4.2.2. Yucnosble 1 OyKBEHHBIE BBIPAKECHHUSI.

[Tonumaths ¥ ynorpeOnsiTh TEPMHHBI, CBS3aHHBIE C 3allUCHIO CTENEHU YHCIA, HAXOAUThH
KBaJlpaT U KyO 4HuCIIa, BEIUMCIISATH 3HAUEHUS YHCIIOBBIX BBIPAXKEHUMN, COJEPIKAIINX CTETICHH.

[lonb30oBaTbcs MpPU3HAKAMU JIETUMOCTH, PacKaJblBaTh HATYpaJlbHbIE YMCIIA HAa MPOCTHIE
MHOHUTEIH.

[Tonp3oBaTbess MacITaboOM, COCTABIIAThH MPOTIOPLUUN U OTHOILICHHS.

Hcnons3oBaTh OYKBBI A1 0003HAUYEHHUS YKCEN TIPU 3aITUCH MAaTEMAaTHYECKUX BBIPAKEHUH,
COCTaBIISITh OYKBEHHbBIE BhIpAXKEHHSI U (POPMYJIbI, HAXOAUTH 3HAUCHUSI OYKBEHHBIX BBIPAKEHUH,
OCYILECTBIISE HEOOXOIUMBIE MOACTAHOBKH U MPeoOpa3oBaHMsL.

HaxoauTs HEU3BECTHBIN KOMIIOHEHT PaBEHCTBA.

20.4.4.2.3. PenieHue TEKCTOBBIX 3aja4.

Pemrate MHOTOIIaroBbIE TEKCTOBBIE 33a4l apU(METUYECKHM CIIOCOOOM.

Pemars 3ajmaun, cCBA3aHHBIE C OTHOLIEHHMEM, IPONOPLUOHAIBHOCTBIO  BEJIMYHH,
NPOIIEHTaMH, PelaTh TPU OCHOBHBIC 3a/1a4X Ha IPOOU U MPOLIEHTHI.

Pemarp 3amaun, copepxalirie 3aBUCUMOCTH, CBSI3bIBAIOIINE BETUYUHBI: CKOPOCTh, BpeMs,
paccTosiHue, I1eHa, KOJIMYECTBO, CTOMMOCTb, MPOU3BOAMTEIBHOCTh, BpeMs, 00bEMa pabOThI,
UCHIONB3YS apupMeTH4ecKre JeMCTBUs, OLIEHKY, MPUKUIKY, IOJb30BaThCA €IMHULAMU
U3MEPEHUS] COOTBETCTBYIOIUX BETUYHH.

CocTaBnsiTh OyKBEHHBIE BBIPAXKEHHS 110 YCIOBHIO 3aJauu.



N3Bnekars uHGOpMAINIO, MPEACTABICHHYIO B TaOMWIIax, HA JIMHEWHOW, CTOJIOYATOM WIIH
KpPYrOBOM TUarpaMMax, HHTepPIPETUPOBATh MPEACTABICHHBIC TaHHBIC, HCIIOJIb30BATh TaHHBIC TIPU
pellIeHny 3ajay.

[TpencraBisiTh HHPOPMAIIHMIO C ITOMOIILIO TAOIUII, THHEHHOW U CTONOYATON AHArpaMM.

20.4.4.2.4. HarnsaaHast reoMeTpusl.

[TpuBoUTE TpUMEpPHl OOBEKTOB OKPYKAIOIIETO MHPA, HUMEKIIUX (OpMYy H3YUCHHBIX
TEOMETPHYECKUX TUIOCKUX W MPOCTPAHCTBEHHBIX (PHUTYp, TMPUMEPHl PABHBIX M CHUMMETPHYHBIX
buryp.

N300paxarb C NOMOLIbIO LHUPKYJSA, JIUHEHKH, TpaHCIOpPTUpAa Ha HEJIMHOBAHHOW H
KJIETYaToO Oymare wW3ydeHHBbIC IUIOCKHE TeoMeTpuuecknue QUrypel U KOHQUTYPAIHH,
CUMMETPUYHBIC QUTYPEI.

[Tonb30BaTbCcs  TeOMETPUYECKUMH  MOHATHSIMH:  PaBEHCTBO  (UIYp, CHMMETpPHS,
UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBA3AHHYIO C CHMMETPHUEH: OCh CHMMETPUH, LIEHTP CUMMETPHH.

HaxoauTh BenUYMHBI YITIOB M3MEPEHHEM C IOMOIIBI0 TPAHCIOPTHPA, CTPOUTH YIJIbI
3aJJaHHOW BEJIMYMHBI, TOJIb30BATHCS IIPU PELICHUH 33/1a4 IpalyCHONU MEpOH YIIIOB, paclio3HaBaTh
Ha YepTekax OCTPHIi, MPSAMOi, pa3BEPHYTHINA U TYIIOH YTJIbL.

BbraucnsaTe UIMHY JOMaHO#, MEepUMETp MHOTOYTOJIbHHKA, MOJB30BaThCS €IUHHUIIAMU
W3MEPEHUS IJIMHBI, BRIPAXKATh OJHU €AMHUIIBI U3MEPEHHUS [UTUHBI Yepe3 ApYyTrue.

Haxoautb, UCcnionb3ys 4epTEKHBIE HHCTPYMEHTBI, PACCTOSHUS: MEXAY ABYMsI TOUYKaMH, OT
TOYKH JI0 MPSMOM, JUTMHY ITYTH Ha KBaIpaTHOU CETKE.

Bbruucnates mnomaab (GUryp, COCTaBICHHBIX W3 MPSIMOYTOJIbHUKOB, HCIIONIb30BATh
pa3OueHre Ha MPSMOYTOJbHUKHU, HAa paBHBbIE (UIYpHI, JOCTpaWBaHHE 10 MNPSIMOYTOJIbHUKA,
MOJIb30BAaThCS OCHOBHBIMHM €IMHUIIAMHM W3MEPEHHS TUIONIAJM, BBIPAXKATh OJHU €IUHUIIBI
W3MEPEHUS IUIOIAN Yepe3 IpyrHe.

PacnioznaBath Ha MoJenaX U U300paKEHUSAX MUPAMUIY, KOHYC, HWJIMHJP, UCIOIb30BaTh
TEPMHUHOJIOTHIO: BEPILINHA, peOpo, paHb, OCHOBAHUE, pa3BEPTKA.

N300paxkars Ha KJIeT4aToON Oymare mpsiMOYTroJIbHBIN Mapajuieenumnes.

Bbruncnsate 00bEM IpSIMOYTOJIBHOTO Mapajuienenuneaa, Kyoa, noiab30BaThCsl OCHOBHBIMU
eIMHUIIAMU U3MEPEHUST 00BEMA;

PemaTte HEClIOKHBIE 33/1a4M Ha HAXOXKJECHUE TeOMETPUUECKUX BEIMYUH B MPAKTHUECKUX
CUTYaITUsX.

20.5. Pabouass mporpamma yueOHOro Kypca «Anrebpa» B 7-9 kmaccax (manee
COOTBETCTBEHHO — MpOrpamMma yaeOHOTro Kypca «Anredpay», yaeOHBIH Kypc).

20.5.1. [TosicHuTeNbHAS 3aMKCKA.

20.5.1.1. AnreOpa sBisieTCsl OJHUM U3 OMOPHBIX KYPCOB OCHOBHOTO OOIIEr0 00pa3oBaHMs:
OHa oOecreynBaeT M3y4YeHHE JPYIHMX JUCIUIUIMH, KaK eCTECTBEHHO-HAy4yHOTo, TakK U
TYMaHUTapHOTO IIMKJIOB, €€ OCBOCHHE HEOOXOAMMO [UIsi TPOAODKEHHUS OOpa3oBaHHUS U B
MOBCEIHEBHOM KM3HU. Pa3zBuTHe y 00yJaronuxcs HayqHbIX MIPEICTABICHHUN O TPOUCXOKICHUH U
CYIITHOCTHU aredpandeckux adCTpakiuid, crmoco0e OTpaskeHUsl MaTeMAaTUYECKO HayKOU SBIEHUHN
U TPOIECCOB B MPHUPOAE U OOIIECTBE, POJIU MATEMAaTUYECKOTO MOJEIHUPOBAHHUS B HAYYHOM
MO3HAHUH U B TPAKTHKE CIIOCOOCTBYET (POPMUPOBAHUIO HAYYHOTO MHUPOBO33PECHHS U KayeCTB
MBIIUICHHSI, HEOOXOAUMBIX JUIsI aaliTalldd B COBpPEMEHHOM IudpoBoM oOmiectBe. M3yueHue
anreOpbl 00ecreurnBaeT pa3BUTHE YMEHUS HA0II01aTh, CPABHUBATh, HAXOJAUTh 3aKOHOMEPHOCTH,
TpeOyeT KPUTUYHOCTU MBILIUICHUS, CIHOCOOHOCTH apryMEHTHPOBAHHO OOOCHOBBIBaTh CBOU
JEeNCTBUS U BBIBOJBI, GOpMYyIupoBaTh yTBepkaeHUs. OcBoeHHE Kypca aireOpsl oOecrieunBaeT
pa3BUTHE JIOTUYECKOTO MBIIUICHUS OOy4YaloluXcs: OHM HCHOJb3YIOT JENYKTUBHBIE U
WHAYKTUBHBIE PAacCyXJeHUs, 0000IIeHHEe M KOHKPETH3alUlo, adCTparipoBaHUE U AHAJIOTHIO.
OOyueHue anrebpe mpeanosaracT 3HAYUTEIBHBI OOBEM CaMOCTOSTEIHHOW JESITEIBHOCTH



oOydaromuxcsi, TO3TOMY CaMOCTOSITEIbHOE  peIlIeHHEe 3aJad  SBJseTcsl  peaju3anuei
NeSITeIbHOCTHOTO MPUHLINTIA 00y4eHUSI.

20.5.1.2. B cTtpykType mporpammbl y4eOHOTO Kypca «Anredpa» Ajisi OCHOBHOTO OOMIETo
00pa30oBaHMsl OCHOBHOE MECTO 3aHUMAIOT COJEpKaTeIbHO-MeToAWYecKue JIuHuM: «Hucna u
BBIUUCIICHUS», «AJreOpandeckue BBIPAKEHUS», «YPaBHEHHS M HEPaBEHCTBa», «DyHKIHMY.
Kaxknas u3 3TUX colepKaTelIbHO-METOANYECKUX JIMHUN Pa3BUBAETCS Ha MPOTSDKEHUU TPEX JIET
U3y4eHHs Kypca, B3aUMOJICHCTBYS ¢ IPYTMMH €ro JHHUSAMHU. B Xone u3ydenus: yaeOHOro Kypca
00y4aromuMcs IPUXOANUTCS JTOTMUYECKH PacCyXAaTh, UCIIOJIb30BATh TEOPETUKO-MHOKECTBEHHBIN
S3bIK. B CBS3M ¢ 3THM B mporpaMmy y4eOHOro Kypca «Aaredpay BKIIOUYEHBI HEKOTOPHIE OCHOBBI
JIOTHKH, MpPEICTAaBICHHbIE BO BCEX OCHOBHBIX pa3leiax MaTeMaTHYecKoro oOpa3oBaHUS H
CHOCOOCTBYIOIIHE OBJIaICHUIO 00yYaIOIIMMUCS OCHOB YHUBEPCAIBHOTO MAaTEMaTHYECKOTO S3BIKA.
CopepxaTtenpHOM U CTPYKTYPHOH OCOOEHHOCTBbIO Y4eOHOro Kypca «Aunredpay» SBISETCS €ro
MHTETPUPOBAHHBIN XapakTep.

20.5.1.3. Conepxanue nuHuM «Hucaa v BEIYUCICHUSD CIY>KUT OCHOBOM JIJIs TaJIbHEHIIETO
M3YYEHUS MaTEMaTHKH, CIIOCOOCTBYET Pa3BUTHUIO y OOYYAIOIIMUXCS JIOTUYECKOTO MBIILICHUS,
(GbOpMHUPOBAHUIO YMEHHSI TMOJIb30BATHCA AITOPUTMAMH, a TAK)KE MPUOOPETECHUIO MPAKTUYECKUX
HABBIKOB, HEOOXOJUMBIX Ui TOBCEIHEBHOW XH3HU. Pa3BUTHE MOHATHS O 4YHUCIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30oBaHUs CBSI3aHO C PAMOHAIBHBIMH M HUPPALMOHAIBHBIMU YHCIIAMU,
dbopMupoBaHUEM MpEACTABICHUN O ACHCTBUTENHFHOM 4HCIE. 3aBEpIICHUE OCBOCHUS YHCIIOBOM
JMHUH OTHECEHO K CpeHeEMY 001eMy 00pa30BaHUIo.

20.5.1.4. ConepkaHue OBYX anreOpanyecKux JHHUNA — «AnreOpandecKkue BBIPAKEHUSD» U
«YpaBHEHHS ¥ HEPABEHCTBA» CIIOCOOCTBYET (POPMUPOBAHUIO Y O0YUAIOIINXCA MATEMATUYECKOTO
anmnapara, He0OX0JAMMOT0 /ISl pelIeHUs 3a/1ad MaTeMaTHUKU, CMEKHBIX MPEAMETOB U MPAKTUKO-
OpPUEHTHPOBAaHHBIX 3agad. Ha ypoBHE OCHOBHOrO 00IIero oOpazoBaHHs Y4eOHBIM MaTepual
TPYNIAPYETCS BOKPYT pAlMOHAIBHBIX BBIpOKEHHHA. AJredpa JeMOHCTPHUPYET 3HAYCHHE
MaTeMaTUKH KakK sI3bIKa JJI [MOCTPOCHMSI MAaTEMAaTUYECKUX MOJEJNIeH, ONMHUCaHUsl MPOLECCOB U
ABJICHUM peallbHOro Mupa. B 3amaun oOydeHus anreOpe BXOJIAT TaKKe AajbHEHIIee pa3BUTHE
QITOPUTMUYECKOTO  MBIIUIEHHUS, HEO0OXOJUMOro, B YaCTHOCTH, JJIsi OCBOEHHUS Kypca
nHpOpMaTUKH, ¥ OBJIAJCHHE HABBIKAMM JCIYKTUBHBIX paccyxaeHuid. [IpeobpasoBanue
CUMBOJIBHBIX ()OPM CIIOCOOCTBYET Pa3BUTHIO BOOOPAKEHUS, CHOCOOHOCTEHN K MaTeMaTHYECKOMY
TBOPYECTBY.

20.5.1.5. Conepxanue (yHKIMOHATBLHO-TpaUUeCKOW JTUHUM HAIEJICHO Ha TIOJy4YeHue
00yyaromuMuCs 3HaHUH 0 PYHKIUAX KaKk BaKHEHIIeH MaTeMaTu4eckoi MOAEIH [l OTUCaHUS U
UCCIIEIOBaHMUs Pa3HOOOPa3HBIX MPOLIECCOB U SIBIEHUM B mpupoae M ooduiectBe. M3ydeHue
MarepHuaja CIIOCOOCTBYET Ppa3BUTHIO y OOYYaIOLIMXCS YMEHHUS HCIIOJIb30BaTh pa3IMuHbIE
BbIpa3UTENbHbIE CPE/ICTBA SI3bIKa MAaTEMAaTUKU — CJOBECHBbIC, CUMBOJIMYECKHE, rpaduyeckue,
BHOCHUT BKJIaJ] B (GOPMUPOBaHME MPEACTABICHUH O PO MaTEMAaTUKU B PA3BUTHH LIUBUIIN3ALUH U
KYJIBTYPBI.

20.5.1.6. CornacHo yueOHOMY IJIaHy B 7-9 Kilaccax u3y4aercs yueOHBbIH Kypc «Anredpay,
KOTOpBIM BKJIIOUAET CIEAYIOLIME OCHOBHBIE paslenbl coiepxkaHus: «Huciaa U BBIYUCICHUSY,
«AnredpanyecKue BHIPAKEHUS», «Y paBHEHUS U HEPABEHCTBAY, «DYHKLIUN.

20.5.1.7. Obuiee uncno yacoB Ui U3ydeHus: yueOHoro kypca «Anredpa» — 306 yacos: B 7
knacce — 102 gaca (3 gaca B Henento), B 8 kiacce — 102 yaca (3 yaca B Henento), B 9 kinacce — 102
yaca (3 gaca B HEJICIIO).

20.5.2. Coneprxanue o0yueHus B 7 Kiacce.

20.5.2.1. Yucna v BBIYUCIICHHUS.

Jpobu 0ObIKHOBEHHBIE U IECATUYHBIE, IEPEXO0/T OT OAHON POPMBI 3aITUCH APOOEH K IPYTrou.
[ToHsiTHe pallMOHAIBHOTO YHCIIA, 3alHCh, CPABHEHHE, YHNOPSAJOYMBAHUE PAI[MOHAIBHBIX YHUCEIL.



Apudmerndeckue IeHCTBH ¢ palliOHATBLHBIMHU YUCIaMU. Perienne 3a1a4 u3 peaibHON MPaKTHUKA
HA YacTH, Ha JPOOH.

Crenenp ¢ HaTypaJbHBIM IOKa3aTeNeM: OIpeaesieHHe, MpeoOpa3oBaHne BBIPAKEHUH Ha
OCHOBE OTpE/ICICHHUS, 3aUCh OOIBIINX 4ncen. [IponenHTsl, 3anich MPOIEHTOB B BUJE IpoOH U
IpoOu B BHJIE NPOLEHTOB. TpHU OCHOBHBIC 33[a4d Ha MPOILEHTHI, PELICHUE 33a]ad U3 peabHOU
IPAKTHKU.

[TpuMeHeHre TPU3HAKOB JAEIMMOCTH, Pa3/I0KEHNE HAa MHOXKUTEIN HATYPAJIbHBIX YUCE.

PeanbHble 3aBUCUMOCTH, B TOM YHUCIIE IpsiMasi U 0OpaTHasi MPONOPLIMOHAIBHOCTH.

20.5.2.2. Anrebpandeckue BbIpaKEHUS.

IlepemeHHbIE, YUCIOBOE 3HAYECHHUE BBIPAKECHMS C IIepeMEHHOM. [lomycThMble 3HayeHUs
nepeMeHHbIX. [IpencTaBieHne 3aBUCUMOCTH MEX/Ty BEIMYMHAMU B Buze (hopMyIbl. Berancienus
no ¢gopmynam. IIpeo6pa3oBanue OyKBEHHbBIX BBIPAXKEHHUH, TOMXKAECTBEHHO PABHBIE BBIPAXKECHMS,
IpaBuia MpeodpazoBaHKs CyMM U IPOM3BEACHUH, IPaBUIa PACKPbITUA CKOOOK M NPUBEAECHUS
HOJOOHBIX Cl1araeMblX.

CBolicTBa CTENIEHU C HATYPAJIbHBIM I10KA3aTeIEM.

OpnowieHnsl 1 MHOrouiaeHsl. CteneHb MHorowieHa. CiloKeHHE, BBIYMTAHUE, YMHOXKCHHE
MHOro4eHOB. DOopMynbl COKpAIIEHHOTO YMHOYKEHUS: KBaZpaT CyMMBbl M KBaJpaT Pa3HOCTH.
®dopmyna pa3HOCTH KBagpaToB. Pa3noxkeHre MHOTO4JIEHOB HA MHOKUTEIH.

20.5.2.3. YpaBHEHMS U HEPABEHCTBA.

VYpaBHeHUe, KOpEHb YpaBHEHMs, IpaBuiIa NpeoOpa3oBaHUsl YpaBHEHMsI, PaBHOCUIbHOCTb
YpPaBHEHUU.

JIuneiiHoe ypaBHEHHE C OIHOW IEPEMEHHOM, YMCIIO KOPHEW JIMHEMHOIO ypaBHEHUS,
pelieHre JMHEWHbIX ypaBHeHUM. CocTaBieHHE YPaBHEHMH IO YCIOBUIO 3ajlauu. PemieHue
TEKCTOBBIX 33/1a4 C TIOMOIIIbIO YPAaBHEHUH.

JluneiiHoe ypaBHEHME C JByMs NEPEMEHHBIMU M ero rpapuk. Cucrema ABYX JMHEHHBIX
YpaBHCHUU C JBYMsS TIEPEMCHHBIMH. PellleHne cHUCTeM ypaBHEHUH CIOCOOOM IMOJICTaHOBKHU.
[Tpumepsl pelieHus: TEKCTOBBIX 3aau C IOMOILBIO CUCTEM YpaBHEHUI.

20.5.2.4. ®yukum.

Koopannara Toukm Ha npsmoi. UMClIOBBIE NpPOMEXYyTKH. PaccrossHme Mexny ABymMs
TOYKaMU KOOPJAMHATHON IIPSIMOM.

[TpstmoyronbHast cucrema koopauHat, ocu Ox u Oy. AOcuucca W opJuHaTa TOYKHM Ha
KOOpJMHATHOM IuIocKoCTH. [lpumeps! rpadukoB, 3agaHHbIX (QopMynamu. UYreHue rpadukoB
peanbHbIX 3aBUcUMocTel. [lonsTue pynkuuu. I'papux Gynkiun. CoiictBa GpyHkiuil. JInneitnas
bynknus, e€ rpaduk. I'paduk pynkiuuu y = |x|. ['padmdeckoe pereHne TMHEHHBIX YpaBHEHUH
Y CUCTEM JIMHEHHBIX YPaBHCHUMN.

20.5.3. Conepxanue o0yueHHs B 8 Kiacce.

20.5.3.1. Yucna u BBIYUCIICHUS.

KBanpatHelii kopeHb u3 umcna. [loHsTHe 00 wuppanuoHanbHOM uucie. JlecsTHUHBIE
NpUOIMKEHNS UppalMoHaIbHBIX uncen. CBolicTBa apuMeTHYecKuX KBaJpaTHBIX KOPHEH U UX
IPUMEHEHHE K IMpeoOpa3oBaHUIO YMCIOBBIX BBIPRKEHUHW W BBIYMCICHUSAM. JlefcTBUTEIbHBIE
qucia.

CreneHb C 1eNbIM MoKa3aTeneM 1 €€ cBoiicTBa. CTaHIapTHAS 3aMKCh YUCIa.

20.5.3.2. Anrebpanydeckrie BbIpaKEeHUS.

KBanpatublit TpéxuiieH, pa3inoxkeHne KBaApaTHOro TpEXUIeHa Ha MHOXKHUTEIH.

Anrebpanyeckass Jpods. OcHOBHOE CBOWCTBO anredOpamdeckoil apoOu. CloxeHue,
BbIUMTAaHUE, YMHOXKEHHE, JAelieHue aiaredpandyeckux apoOeil. PanuoHanbHble BBIPQXKEHUS U UX
npeobpazoBaHue.

20.5.3.3. YpaBHEHMS U HEPABEHCTBA.



KBagpatHoe ypaBHeHue, ¢dopmysia KOpHEW KBaJpaTHOTO ypaBHeHus. Teopema Buera.
Pemenne ypaBHEHUH, CBOASIIMXCA K JMHEWHBIM M KBajapaTHbIM. [Ipocteiimme npoOHO-
paluMOHAIbHBIC YPABHEHUS.

['paduueckast WHTEpHIpeTaUsi YPaBHEHUH C JByMs IEPEMEHHBIMU M CHCTEM JIMHEHHBIX
YPaBHEHUU € IByMs [IEpeMEHHBIMU. [ [prMephI pelieHns CucTeM HEJIMHEWHBIX YPABHEHUM C IBYMS
[IEPEMEHHBIMHU.

Pemienne TeKCTOBBIX 3a/1a4 alreOpandecKuM CriocoOoM.

YucnoBble HEpaBEHCTBA M WX CBoWcTBa. HepaBeHCTBO ¢ OJHOW IEPEMEHHOM.
PaBHOCUIBHOCT, HepaBeHCTB. JIuHeilHble HepaBeHCTBA C OJHOM mnepeMeHHOW. Cucrtemsl
JIMHEHHBIX HEPABEHCTB C OJHOU IIEPEMEHHOM.

20.5.3.4. Oyukuum.

[Tonsatue ¢pynkuuu. O6nacTe onpeAenaeHus U MHOXKECTBO 3HaueHHH QyHkuuu. CrocoOsl
3a1aHus PyHKITUH.

I'padux Pynkmuu. Yrenue cBoiictB ¢yHKiMuU 1o e€ rpaduky. Ilpumepsr rpadukos
(GYHKLUH, OTpaKaIOLUX peallbHble IPOLIECCHI.

@DyHKIMY, ONMUCHIBAIOIINE IMPSIMYI0 U OOpaTHYIO MPONOPLHOHAIBHBIE 3aBUCUMOCTH, UX
rpaduku. Oynkimn y = x2, y = x3, y =Vx, y=x|. Tpadudeckoe pelenye ypaBHEHH U CUCTEM
YpaBHEHUM.

20.5.4. Coneprxanue o0yueHus B 9 kiacce.

20.5.4.1. YUucna v BIYUCIICHHUS.

PanyonasnbHble yncia, UppalvoOHAIbHbIE YHMCIa, KOHEYHbIE U OECKOHEUHBIE JIeCTUYHbIC
npodu. MHOXKECTBO JI€HCTBUTENBHBIX YHCEN, JeHCTBUTENbHBIE YHCIIAa Kak OECKOHEYHbIE
JecaTUYHbIe ApoOu. B3anMHO 0JHO3HaYHOE COOTBETCTBUE MEXY MHOKECTBOM JAEHCTBUTEIbHBIX
YHCEN U KOOPJIMHATHOW MPSIMOM.

CpaBHeHUE JEHCTBUTENBHBIX 4YHCEN, apUpMETHUYECKHe AEUCTBHUS C JeHCTBUTENbHBIMU
YHCIIaMU.

Pa3zmMepbl 00bEKTOB OKPYXKAIOLIET0 MUPA, AJTUTEIbHOCTh IPOLIECCOB B OKPYXKAIOILEM MHpE.

[TpubnnxEHHOE 3HAYEHHWE BEJIWYMHBI, TOYHOCTh MNpHOMMKeHHs. OKpyrieHHe 4YHCenl.
[Tpukuaka v OLEeHKa Pe3yIbTaTOB BEIYNCICHUMN.

20.5.4.2. YpaBHEHUs U HEPABEHCTBA.

JInnelinoe ypaBHeHue. Pemenne ypaBHEHUH, CBOISIIMUXCS K JIMHEWMHBIM.

KBagparHoe ypaBHeHue. PemieHne ypaBHEHUH, CBOIAIINXCS K KBaAPATHBIM. bUKBagpaTHOe
ypaBHeHuE. [IpuMepsl pelieHus ypaBHEHUM TPETbEl U YETBEPTOM CTENEHEH Pa3JIOKEHHUEM Ha
MHOHTEIH.

Pemenue npoOGHO-paliMoHaNBHBIX YpaBHEHUN. PerieHne TeKCTOBBIX 3a/1a4 anreOpandeckum
METOJIOM.

VYpaBHeHHe ¢ ByMs NepeMeHHbIMU U ero rpaguk. Pemenue cucrem ABYX JTHMHEHHBIX
YpaBHEHUN C JBYyMs IIEpEMEHHBIMU. PeleHne cHucTeM JByX YpaBHEHHMH, OJHO U3 KOTOPBIX
JUHENHOoe, a Ipyroe — BTOpOM cTeneHu. ['paduueckas MHTEpHpeTalus CUCTEMbl ypaBHEHUH C
JIBYMsI IIEPEMEHHBIMHU.

Perrenne TeKCTOBBIX 3a/1ad aJlreOpanyeckKuM CrocoOoM.

YuciioBble HEPABEHCTBA U UX CBOMCTBA.

PemieHne nMHENHBIX HEPABEHCTB C OJHOW IEPEMEHHOW. PeleHune CUCTEM JIMHEHWHBIX
HEpaBEHCTB C OJHOW mepemMeHHOU. KBaapaTHble HepaBeHcTBa. ['paduueckas MHTepHpeTanus
HEPaBEHCTB U CUCTEM HEPABEHCTB C IBYMsI [IEPEMEHHBIMH.

20.5.4.3. ®yHkumu.

KBanpatnunas Qynkuus, e€ rpadpuk u cpoiictBa. Ilapaboma, xoopauHaThl BEpIIUHBI
napaboIIbl, 0Cb CAMMETPHH MapadoIIbl.



Ipadpuku ynkumii: y= £Ax, y= Ax+b, y= %, y=x3y=+x, y=|x|, u ux
CBOICTBA.

20.5.4.4. YucnoBble OCIEA0BATEILHOCTA U POTPECCUU.

[ToHsATHE YMCIIOBOM MOCIEN0BATEIBHOCTH. 3aJaHUE IOCIEJOBATEIBHOCTH PEKYPPEHTHON
dbopmyrioi u popMyIIoi N-To YiIeHa.

Apudmernueckas 1 reomeTpudeckas nporpeccuu. @opmyisl n-ro wieHa apupMeTun4eckoi
Y F€OMETPUYECKOH MPOrpeccHii, CyMMbI IEPBBIX N YICHOB.

N300pakeHre YICHOB apU(PMETUUYECKOH M TE€OMETPUYECKOH Mporpeccuii TOYKaMu Ha
KOOpPJMHATHOM IIOCKOCTHU. JINHENHBIN 1 SKCIOHEHLUAIbHBINA POCT. CII0KHBIE POLIEHTHI.

20.5.5. IlpenMeTHBIE pe3yabTaThl OCBOCHUS POTPaMMBbl y4€OHOTO Kypca «Anredpar.

20.5.5.1. IlpeameTHbIe pe3yabTaThl OCBOCHHS IMPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

20.5.5.1.1. Yucna v BBIYUCTICHUS.

BbimonHATh, coueTas ycTHbIE M THCbMEHHBIE MPUEMBI, apuU(PMETHUYECKUE IEHCTBHUSA C
palroHaIFHBIMU YMCIIAMHU.

HaxonuTe 3Ha4YeHUS YMCIOBBIX BBIPAKEHHH, NPUMEHSTH pazHOOOpasHbIE CIIOCOOBI |
npuéMbl BBIYUCICHHS 3HAYCHWH JPOOHBIX BBIPAKCHUH, COAEPIKAIIMX OOBIKHOBEHHBIE U
JeCATUYHbIE JPOOH.

[Tepexoauth OT OHOW (OPMBI 3aIIUCH YUCEN K APYroi (mpeoOpa3oBbIBATh NECITUUYHYIO
IpoOb B OOBIKHOBEHHYI0, OOBIKHOBEHHYIO B JECATUYHYIO, B YaCTHOCTH B OECKOHEUHYIO
JIECATHUYHYIO IPOOB).

CpaBHMBATh U YIOPSIOUYMBATh pallMOHAIbHBIC YUCIIA.

OxpyrisTh uncna.

BBINONHATE NPUKKUIKY U OLIEHKY pe3yJbTaTa BBIYMCICHUH, OLIEHKY 3HAYEHUIH YHMCIIOBBIX
BbIpa)K€HUI. BBINONHATE 1EHCTBHS CO CTENEHSAMHU C HaTypaJlbHBIMU MOKA3aTEISIMU.

[TpuMeHATH MPU3HAKK JETUMOCTH, Pa3JI0KEHUE HA MHOXKUTENIN HATYPaJIbHBIX YHCEIL.

Pemate MpakTHKO-OPHEHTUPOBAHHbBIE 3a7ayd, CBS3aHHBIE C OTHOIIEHHUEM BEJIWYMH,
IPONOPLHUOHATBHOCTBIO BEJIMYMH, IPOLIEHTAMH, HHTEPIIPETUPOBATh PE3yAbTaThl PEIICHUs 3aa4
C Y4ETOM OrpaHMUYEHUH, CBSI3aHHBIX CO CBOMCTBAaMH pacCMaTpuBaeMbIX OOBEKTOB.

20.5.5.1.2. Anrebpandeckue BbIpaKeHUS.

Hcnonp3oBaTh anreOpanyecKyr0 TEPMUHOJIOTUIO U CUMBOJIMKY, IPUMEHSTh €€ B IpoIecce
OCBOEHUS y4eOHOr0o MaTepuara.

HaxonuTh 3HaueHHst OyKBEHHBIX BBIPAKEHHUH MTPH 3aJJaHHBIX 3HAYCHUSIX NTEPEMEHHBIX.

BeimonHATe ipeoOpa3oBaHus 1EIOT0 BBIPAKECHUS B MHOTOWICH MPUBEICHUEM TOJOO0HBIX
CJIaraeéMbIX, paCKpbhITUEM CKOOOK.

BbINONHATE yMHOXXEHHE OJHOWIEHAa Ha MHOTOWIEH W MHOrOYjeHa Ha MHOTOYJIEH,
NPUMEHATH (POPMYITBI KBapaTa CyMMBI M KBaJIpaTa pa3HOCTH.

OcyiecTBIITh pa3ioK€HWEe MHOTOUYIEHOB HAa MHOXKUTENIM C MOMOUIbIO BBIHECEHHUS 3a
CKOOKM 0OIIero MHOKHUTENS, TPYNIMUPOBKH ClaraeMbIX, IpUMEHEHHUs (HOpMyT COKpamEHHOIro
YMHOXXEHHUS.

[TpuMeHsATh TpeoOpa3oBaHUSI MHOTOWIEHOB JUIsl pELICHHs pa3iMyHBIX 3a7ad U3
MaTeMaTHKHU, CMEXXHBIX MPEJMETOB, U3 PEaTbHOM MPAKTHKH.

Hcnonb30BaTh CBOWCTBA CTENEHEW ¢ HATypalbHBIMM ITOKA3aTeNsIMU JJIsl IpeoOpa3oBaHUs
BBIPAKCHU.

20.5.5.1.3. YpaBHEHHUS U HEPABEHCTBA.

Pemate nuHeliHbIE ypaBHEHMS C OJHOW NEpeMEHHOW, MPUMEHss MpaBHia Iepexoaa OT
UCXOJIHOTO YpaBHEHUS K paBHOCHWIBHOMY eMmy. IIpoBepsTh, SBISETCS M YUCIO KOPHEM
YpaBHEHHS.



[TpumensTH rpaduyeckre METOIbl IPU PELICHUHN JINHEHHBIX YPAaBHEHUH M X CUCTEM.

[TonOupath nmpuMepsl Map YUCel, SBISIIOIUXCS PEIICHHEM JIMHEHHOTO YpaBHEHUS C ABYMS
IIEPEMEHHBIMH.

CtpouTh B KOOPJAMHATHOW IUIOCKOCTH TpaduK JIMHEHHOTO YpaBHEHUS C JIByMs
NEPEMEHHBIMH, TIOJIB3YACh TPAaPUKOM, TIPUBOIUTH IPUMEPHI PEIICHUS YPABHEHUSI.

Pemats cucrembl ABYX JMHEMHBIX YPAaBHEHMH C JIByMsl NEPEMEHHBIMHU, B TOM YHCIE
rpadu4ecKy.

CocTaBnsiTh M peuiarh JIMHEHHOE YpPaBHEHHE WJIHM CUCTEMY JIMHEHHBIX YpaBHEHUH IIO
YCIOBUIO 3a/layl, HWHTEPIPETUPOBATh B COOTBETCTBHUM C KOHTEKCTOM 3aJaud IOJyYEHHBIN
pe3yJbTarT.

20.5.5.1.4. ®yHKuMHU.

N300pakaTb Ha KOOPAMHATHOM MpPsIMOM TOYKH, COOTBETCTBYIOLIME 33JaHHBIM
KOOpJAMHATaM, JIy4yd, OTPE3KH, MHTEpBajlbl, 3alUChIBaTh YHUCIOBBIE IPOMEXYTKH Ha
aJreOpanyeckoM si3bIKe.

OTtmeuaTh B KOOPAMHATHOM IJIOCKOCTH TOYKHM IO 3aJaHHBIM KOOpJMHATaM, CTPOMTH
rpaduxu nuHedHbIX QyHkuit. Ctpouts rpaduk GyHKINU y = [X|.

OnuceIBaTh ¢ MOMOUIBIO (YHKINN H3BECTHBIE 3aBUCUMOCTH MEKIY BETMUMHAMU: CKOPOCTb,
BpEMs1, pacCTOSIHUE, LIeHa, KOJIMYECTBO, CTOUMOCTh, TPOU3BOAUTEIILHOCTh, BpeMs, 00bEM padoThI.

HaxonuTh 3HaueHue GyHKIMU IO 3HAYEHUIO €€ apryMeHTa.

[Tonumats rpaguyeckuil croco® NpencTaBleHUs U aHalu3a MH(OpMaIUM, W3BIEKaTh U
UHTEPIPETUPOBATH HHPOPMALIUIO U3 TPa(QUKOB peanbHbIX NPOLIECCOB U 3aBUCUMOCTEH.

20.5.5.2. IlpeameTHble pe3yabTaThl OCBOEHMS MPOrpaMMbl Y4eOHOIO Kypca K KOHILY
oOyueHus B 8 Kiacce.

20.5.5.2.1. Yucna v BBIYUCTICHUS.

Hcnonb3oBath HayvajabHbIE MPEACTABICHUS O MHOXECTBE ACHCTBUTEIBHBIX YHUCEN IS
CPaBHEHHUsI, OKPYIJIEHUS M BbIYMCICHUI, HM300pa)kaThb AEHCTBUTENbHBIE YMCIA TOYKAMHU Ha
KOOPJIMHATHOMU IIPSIMOM.

[TprMeHsTh NOHATHE apUPMETUUECKOTO KBaIPpaTHOT'O KOPHS, HAXOAUTh KBaJpaTHbIE KOPHHU,
UCIIONIBb3YSl TIPU HEOOXOIMMOCTH KaJbKYJIATOp, BBIIOJHATH IPEeoOpa3oBaHUSl BBIPAKEHUH,
CoJIepKalIiX KBaJpaTHbIE KOPHHU, UCIOJIb3Ys CBOMCTBA KOPHEH.

Hcrnonb3oBaTh 3amucu OOJBIIMX M MaJIbIX YHCET C TMOMOIIBI0 JECATUYHBIX Jpo0Oel u
crenene uucina 10.

20.5.5.2.2. AnreOpanyeckue BbIpaXKEHUSI.

[IpuMeHATh TMOHATHE CTENEHM C IeJbIM II0Ka3aTeleM, BBINOJIHATH IpeoOpa3oBaHUs
BBIPAXECHUI, COAEPIKALUX CTENEHU C LIETIBIM [TOKA3aTEIIEM.

BBINONHATE TOXJIECTBEHHBIE MPeoOpa30BaHUs pallMOHAIBHBIX BBIPA)KEHUH Ha OCHOBE
IpaBWiI JEHCTBUIN HAaJl MHOTOUJICHAMH U alredpanyecKuMH JpoOsMu.

PackiaapiBaTh KBaApaTHBIN TPEXUICH HA MHOXKUTEIH.

[TpuMeHATH TpeoOpa3zoBaHUs BEIPAXKEHUH JUIsl pellICHHs pa3InYHbIX 33j]ja4 U3 MaTeMaTHKH,
CMEKHBIX IIPEMETOB, U3 PEAIbHON IIPAKTUKH.

20.5.5.2.3. YpaBHEHHUS U HEPABEHCTBA.

Pemate nuHeitHble, KBaJipaTHbIE YpaBHEHUS U PALMOHAIbHbIE YPAaBHEHHs, CBOJSIIMECS K
HUM, CUCTEMBI IBYX YPAaBHEHUH C IBYMS IEPEMEHHBIMH.

[IpoBOINTE MPOCTEMNIINE UCCAEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHI, B TOM YHCIIE C
pUMEHEHHEM TpaduiecKiX IpeICTaBIeHU (YCTaHABINBATh, UIMEET JIM ypaBHEHUE UITU CHUCTEMA
YpaBHEHUH pelleHus], €CJIU UMEET, TO CKOJIbKO, U TIpoyee).



[TepexoauTh OT cliOBeCHOH (HOPMYTUPOBKM 3amaud K €€ anreOpandeckod MOACIU ¢
IOMOILIBIO  COCTaBJICHUS ypPaBHEHMS WM CHUCTEMbl YpPaBHEHUH, HMHTEPIPETUPOBATH B
COOTBETCTBUH C KOHTEKCTOM 33/]1a4 TOJTYYECHHBIA PE3yNIbTaT.

[TprMeHSTH CBOMCTBA YUCIOBBIX HEPABEHCTB UIS CPAaBHEHUs, OLIEHKHU, peIlaTh JUHEWHBIC
HEpaBEHCTBA C OJHOM MEPEMEHHOM M HMX CHCTEMBI, JaBaTh TIpadUUYEcKyl0 HIUTIOCTPALUIO
MHOYECTBa PEIICHN HEPaBEHCTBA, CUCTEMbI HEPABEHCTB.

20.5.5.2.4. ®yHKUMH.

[ToHnMaTh 1 UCTIONIB30BaTh (PYHKIIMOHAIBHBIEC IOHATHS U A3bIK (TEPMUHBI, CHMBOJINYECKHE
0003HaYCHMSI), ONPECISATh 3HAYCHHE (PYHKIIMH 110 3HAYCHUIO apryMEHTa, ONPEACIsATh CBONCTBA
byHKIMY 10 e€ rpaduKy.

Crpoutsb rpaduku 1eMeHTapHbIX (GYHKINN BUIA:

y = %, y = x%, y= x3,y = +/x, y = |x|, onmuceiBaTh CBOMCTBA YHCIOBOI (HYHKIIHH TIO
e€ rpaduky.

20.5.5.3. IlpeameTHbIe pe3yabTaThl OCBOCHHS IMPOTPaMMBbl Y4eOHOTO Kypca K KOHILY
oOyueHus B 9 kiacce.

20.5.5.3.1. Yucna v BBIYUCTICHUS.

CpaBHHBATh ¥ YIOPSIOUYMBATH PAllHOHAIEHBIC M HPPALIOHAILHBIC YHCIIA.

BeimonuaTe apudmernueckue ASWCTBUS C PalMOHAIbHBIMM YMCIIAMH, COYETasi YCTHbIE U
HNUCbMEHHBIE IPUEMBI, BBHITIOIHSTH BEIYUCICHHS ¢ UPPALIMOHATIBHBIMH YHCIaMHU.

HaxonuTh 3HaueHus cTeneHel ¢ LeIbIMU MOKa3aTeNIIMU U KOPHEH, BBIYMCIATh 3HAUYCHUS
YHCIIOBBIX BBIPAKEHUI.

OKpyrisiTh JAECUCTBUTEIbHBIE YHCIA, BBINOJHATH IMPHUKUAKY pPE3yibTaTa BBIYMCICHHH,
OLIEHKY YHMCJIOBBIX BBIPAXKECHUH.

20.5.5.3.2. YpaBHEeHUA U HEPABEHCTBA.

Perats nuHelHbIE U KBaJIpaTHbIE YpaBHEHUs, YPABHEHUS, CBOJAIIMECS K HUM, TPOCTeHIINe
JIpOoOHO-pallMOHATIbHBIE YPABHEHUS.

Pemate cuctemsl ABYX JMHEWHBIX YpaBHEHHUH C JABYMs NEPEMEHHBIMU U CHUCTEMBI JBYX
YPaBHEHMI, B KOTOPBIX OJHO YpaBHEHHE HE SIBJISETCS TUHEHHBIM.

Pemate TeKcTOBBIE 3amauM  anreOpauecKuM CIIOCOOOM C TOMOMIBIO COCTABIICHHS
YPaBHEHHSI WJIM CUCTEMBI JIBYX YPaBHEHHH C IBYMS IIEPEMEHHBIMHU.

IIpoBONTH MpOCTEMNIINE UCCIEAOBAaHUS YPABHEHUN U CUCTEM YPaBHEHHM, B TOM YHCIIE C
NpUMEHEeHHEM rpadUIecKux MpencTaBlIeHUH (YCTaHaBIMBATh, HMEET JIM yPaBHEHUE HITH CUCTEMaA
YpaBHEHHI PELICHHS, €CITH HMEET, TO CKOJIBKO, U TIpoUee).

Pemate nuHeiiHBIE HEpaBEHCTBA, KBAJpaTHBIE HEPABEHCTBA, HM300pa)kaTh pEUICHHE
HEPaBEHCTB HA YMCIIOBOW MPSIMOM, 3aITUCHIBATH PEIICHHUE C TIOMOIIBIO CHMBOJIOB.

Pemrate cucTemMbl TMHEWHBIX HEPABEHCTB, CUCTEMbI HEPABEHCTB, BKIIOYAIONINE KBAIPATHOE
HEPaBEHCTBO, M300pakaTh pEIIeHHE CHUCTEMBbI HEpaBEHCTB Ha YHMCIOBOHM IPSIMOH, 3alMCHIBAThH
pelIeHue ¢ TOMOIIBI0 CHMBOJIOB.

Vcnonb30BaTh HEpaBEeHCTBA MPU PEIICHUH Pa3IMYHbIX 3a]1adu.

20.5.5.3.3. ®yHKUMH.

Pacnio3naBate (yHKIMH U3y4yeHHBIX BUJOB. [IoKa3pIBaTh CXeMaTHYECKH PACIONIOKEHHE Ha

o o *
KOOPJAWHATHOM TUTOCKOCTH TpadukoB GyHKIMIA Buga: y = £x, y= #x+ b, y = = y =

ax?+bx+c, y= x3, y=+/x, y=|x| B 3aBucUMOCTH OT 3HaueHHil KOA(PHUIUEHTOB,
OIMCHIBAaTh CBOMCTBA (DYHKLIUH.

Crpouth W M300pakaTh CXEMaTHUYECKH TpaduKH KBaJPaTUYHBIX (YHKIWH, OMHCHIBATH
CBOICTBa KBaJIpaTUUHbBIX (PYHKUIUN MO UX rpaduKam.



Pacno3HaBaTh KBagpaTH4HYO (QYHKIMIO IO GOpMYJie, IPUBOAUTE IPUMEPHI KBaIPATUYHBIX
(byHKUMH U3 peabHOW KU3HH, PU3UKU, TECOMETPUH.

20.5.5.3.4. YucnoBble NOCIEI0BATENILHOCTH U IIPOIPECCUH.

Pacno3naBare apuMeTHUECKYI0 U T€OMETPHUECKYIO IPOTPECCUU MPHU Pa3HBIX crocobax
3a/1aHusl.

BbINONHATE BBIYUCIEHUS C WCIOJB30BAHMEM (OPMYN N-rO wWieHa apupMETHUYECKOH M
T€OMETPUYECKON ITPOTrPECCUM, CYMMBI IIEPBBIX N YJICHOB.

N300paxarh 4ieHbI 0CIEI0BATEIIBHOCTH TOUKaMH Ha KOOPJAMHATHON IJIOCKOCTH.

Pemats 3a1auu, cBsA3aHHBIE C YMCIOBBIMHU [10CIIEJOBATEILHOCTAMHU, B TOM YUCIIE 3a/1a4H U3
peabHOM JKU3HU (C UCTIONB30BaHUEM KAJIBKYIATOPA, UPPOBBIX TEXHOJIOTHH).

20.6. Pabouass mporpamma yuebHoro kypca «l'eomerpus» B 7-9 xKimaccax (maiuee
COOTBETCTBEHHO — IIporpaMma y4ueOHoro kypca «I'eomerpusi», yueOHbIil Kypc).

20.6.1. [TosicHuTENbHAS 3AMKCKA.

20.6.1.1. I'eomeTpus Kak OJIUH U3 OCHOBHBIX Pa3/IejOB MIKOJbHOM MaTeMaTUKH, UMEIOIIUI
CBOEH LieNbl0 00ECNeYnTh U3y4eHUEe CBOMCTB U pa3MepoB (UIyp, UX OTHOLIECHUH M B3aUMHOE
pacrojoKeHUe, ONUPAcTCd Ha JIOTMYECKYH0, JOKa3aTeNIbHYK JuHUI0. l[leHHOCTh u3yueHus
reOMEeTPUH Ha YPOBHE OCHOBHOTI'O O0IEro o0pa3oBaHMsl 3aKII0YAETCs B TOM, YTO 0Oydaronuics
YUUTCS TNPOBOJAUTH JIOKA3aTEIbHBIE PACCYKIEHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOYEHHUS,
JIOKa3bIBaTb MCTUHHBIE YTBEP)KICHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOIUTH
paccyXIeHus «OT MPOTUBHOI0», OTIMYATh CBOMCTBA OT MPU3HAKOB, GOPMYIUpPOBATH OOpAaTHBIE
YTBEPKACHHUS.

20.6.1.2. Llenbro u3yyeHUs TEOMETPUU SIBISIETCS UCIIOJIb30BAHKUE €€ KaK MHCTPYMEHTA IpU
pELIeHUH KaK MaTeMaTHYeCKUX, TaK U IMPAaKTUYECKUX 3a/1a4, BCTPEUAIOLUXCS B PeaIbHON KU3HU.
OO0yyaromuiicst JOHKEH HAYYUTHCS ONPEAEIATh T€OMETPUUECKYIO0 (QUTYPY, OIUCHIBATH CIIOBAaMU
YepTEX WM PUCYHOK, HAMTH TUIOMIAAb 3€MENIbHOTO y4acTKa, pacCUuTaTh HEOOXOAUMYIO JITUHY
ONTOBOJIOKOHHOTO Kalensl uiu TpedyeMble pa3Mepsl rapaxa g apromoOwis. [Ipu permenun
3324 MPAKTHYECKOT0 XapakTepa OOydYalOMIMWCS YYHUTCS CTPOUTH MaTeMaTHUYECKHE MOJENU
peaIbHBIX KU3HEHHBIX CUTYAlIUH, IPOBOJIUThH BBIYMCIECHUS U OLICHUBATDH MOJyYEHHBIH pe3ysbTar.

Baxxno nogu€pkuBarh CBSI3U FT€OMETPUU C APYTUMHU YU€OHBIMU PEAMETAMH, MOTUBUPOBATH
HCIIOJIb30BAaTh OIPEIEICHUS T€OMETPUUECKUX QUTYDP U OHATUMN, IEMOHCTPUPOBATH NPUMEHEHNE
MOJIyYEHHBIX YMEHHH B (PU3HKE U TEXHUKE. DTH CBSA3U HanboJiee IpKo BUAHBI B TeMax «BekTopsl»,
«Tpuronomerpuyeckue cOOTHOIIEHU», «Metoa koopauHaT» u «Teopema ITudaropay.

20.6.1.3. Yuebnbiif kypc «l'eomeTpus» BKIIOYAET CIEIYIOLIME OCHOBHBIE pa3zelbl
conepxanusi: «l'eomerpuueckue Qurypsl M uX cBoicTBa», «l3MepeHHe TreoMeTpUYecKux
BEIMYNH», «JleKapTOBbI KOOpIMHATBl HA IUIOCKOCTH», «BekTopbl», «IIBMKEHMS IUIOCKOCTHY,
«[IpeobpazoBanus mogo0us».

20.6.1.4. Obuiee yncino yacoB A U3ydeHus yueOHoro kypca «I'eomerpus» — 204 vaca: B 7
KJacce — 68 yacoB (2 yaca B Hellento), B 8 kiacce — 68 yacoB (2 yaca B Hezenio), B 9 knacce — 68
qacoB (2 yaca B HEZEII0).

20.6.2. Conepxanue o0yyeHHs B 7 Kiacce.

Havanenbie nonatusa reomerpuu. Touka, mpsiMas, OTpe3OK, Jyd. Yroia. Buael yrios.
BeprukaneHele U cMmexHble yrabel. buccekrpuca yrma.  JlomaHas, MHOrOYroJjbHUK.
[TapamienpHOCTD U NEPNEHIUKYISIPHOCTD MPSIMBIX.

Cummerpuunblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOil cummerpuu. [Ipumepsl cuMMmeTpun
B OKPY’KaroIlleM MUpE.

OCHOBHBIE IOCTPOEHMS C TOMOIIBIO IUPKYJIS M TUHEHKH. TpeyronsHUK. BricoTa, Mennana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOeIpeHHBIN 1 paBHOCTOPOHHUH TpeyroibHUKH. HepaBeHCTBO TpeyroibHUKa.



CroiicTBA W TMNpU3HAKA PaBHOOEAPEHHOTO TpeyrojbHUKA. [Ipu3HakKu paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajuledbHBIX OpsAMbIX. CymMma yrioB TpeyrojbHuKa. BHemninue
YIJIbl TPEYTOJIbHUKA.

[TpsimoyronbHblil  TpeyroapHUK. CBONCTBO MeAMaHbl NPSMOYIOJBHOTO TPEYrOJIbHUKA,
IPOBEACHHOW K runoreHyse. IIpusHaku paBeHCTBA IPSAMOYIOJBHBIX TPEYTrOJIbHUKOB.
[TpstMOyToNbHBIN TPEYroJIbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reoMeTpuH: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOH,
TeopeMa o 0OJIbIIEM yTiie U OONbIIEH CTOPOHE TPeYTroNbHUKA. [lepreHIuKysap U HaKJIIOHHAS.

['eomeTrpuueckoe MecTo Touek. buccekTpuca yria M CepeaUHHBIA NEPHEHAMKYISAP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOUEK.

OKpy)XHOCTB M KpYyr, XOpAa M JAHaMeTp, HUX CBOMCTBA. B3auMHOE pacnonoxeHue
OKpYkHOCTH U Ipsimoi. KacarenpHas u cexyimas K OKpykKHOCTU. OKpy>KHOCTb, BIUCAHHAsI B YTOJL.
BrincanHas u onrcaHHas OKPYKHOCTH TPEYTOJIbHUKA.

20.6.3. Coneprkanne oOydeHus B 8 Kiiacce.

YerbipéxyronpHuku. IlapamienorpamM, ero Hnpu3Haku M CBOWCTBA. YacTHbIE ciydau
napajiesiorpaMMoB (TIPSIMOYTOJIHUK, POoMO, KBaJpaT), UX HpPU3HAKU U cBoiicTBa. Tpamenws,
paBHOOOKas Tpaneuus, e€ cBoiicTBa u npusHaku. [IpsaMoyronbHas Tpanenus.

Meton ynBoeHus menuansbl. llentpanbHas cummerpus. Teopema aneca u Teopema o
IIPONOPLUOHAIIBHBIX OTPE3KAX.

Cpennue TMHUM TPEYroJabHUKA U Tpaneuuu. LleHTp Macc TpeyroibHuKa.

[Tonobue TpeyroiabHUKOB, K03pduirent nonodus. [IpuzHaku momgoOust TPEYroJbHUKOB.
[TpumeHneHne no1o0Ust PU PEIIeHUH TPAKTUUECKUX 3ajau.

CpoiictBa momaneii reomerpuueckux ¢uryp. @opMyisl A TUIOMAAH TPEYrOJIbHUKA,
napajuiesiorpaMma, pomoOa u tpanenun. OTHOIIEHHUE IUIOMAACH MOT00HBIX Quryp.

Boruncnenue miomazeil TpeyroJbHUKOB U MHOTOYTOJIbHUKOB Ha KJIeT4aToi Oymare.

Teopema I[Tugaropa. Ilpumenenne reopemsl [lugaropa npu perieHUN NpaKTHUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TaHT€HC OCTpPOro YyrIJila MpsSIMOYTIOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIECTBO. TpuroHoMerpuueckue GpyHkuu yrios B 30°, 45° u 60°.

BrnycanHbple M LEHTpaJIbHBIE YIUIBI, YTOJ MEXAY KacaTelIbHOM M XOpPJAOW. YTJIBI MEXIY
XOpAaMH U CeKyIIMMHU. BricanHble U onucaHHble YeThIpEXYTOJIbHUKH. B3anMHoOe pacnonokenue
IByX okpyxHocTell. Kacanue okpyxHocteill. OO1ie kacaTeabHble K JBYM OKPY>KHOCTSIM.

20.6.4. Coneprxanue o0yueHus B 9 kiacce.

Cunyc, xocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO.
DopMyIbl IPUBEACHHUS.

Pemenne tpeyronpHukoB. Teopema KOCMHYCOB W TeopeMa CHUHYCOB. PemnieHue
IIPAKTUYECKUX 3a7a4 C UCIIOIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[TpeoOpa3zoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HJIEMEHTOB.

Teopema 0 Mpou3BeACHUH OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEICHUH OTPE3KOB CEKYILHUX,
TeopeMa O KBaJpaTe KacaTeJIbHOM.

Bekrtop, amumHa (MOIyNb) BEKTOpa, COHANpPABIEHHBIE BEKTOPBI, MPOTHBOIIOIOKHO
HaIpPaBJIEHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OINEpallMM HaJ
BEKTOpaMHU. PaznokeHue BeKTOpa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpA.
CkanspHoe Mpou3BeIeHHE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlexapToBbl KOOpPIHMHATBl HA IUIOCKOCTH. YPaBHEHUS TMPAMOM M OKPYXHOCTH B
KOOpJMHATAaX, MIepeceueHue OKPYKHOCTEH U mpsIMbIX. MeTo1 KOOpAMHAT U €Tr0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[TuHa OKpyXKHOCTH. ['pajycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIMH OyT OKpykHOCTel. [Inomanps kpyra, cektopa, cerMmeHTa.



JIBM>KEHUS TIOCKOCTH U BHYTPEHHHUE CUMMETPUH (DUTYp (3JIEMEHTapHbIE MPEACTaBICHUS).
[TapayiensHslil nepenoc. 11oBopor.

20.6.5. IlpeaMeTHBIE pe3yabTaThl OCBOCHUS IPOTPaMMBbI yueOHOTO Kypea «I eomeTpusi».

20.6.5.1. IlpenmeTHble pe3ysbTaThl OCBOEHHUS MPOrpaMMbl y4yeOHOro Kypca K KOHILY
o0OyueHus B 7 Kiacce.

Pacno3naBate M3y4eHHBIE TEOMETpUYECKHE (UTYpBI, OINpPENeNATh HX B3aUMHOE
pacrionio’keHue, n300pakaTb TeOMETPHUECKUE PUTYPBHI, BBIMOIHATH YEPTEIKH 1O YCIOBHIO 33/1a4H.
W3MepsaTh NTMHEWHBIE U YIJIOBbIE BEIMYMHBI. PemaTh 3a1auu Ha BBIYMCIEHUE JJIUH OTPE3KOB U
BEJIMYUH YIJIOB.

[TpoBOIUTH TPYOYIO OLIEHKY JIMHEHHBIX U YTTIOBBIX BEJIMYHUH MPEIMETOB B PEATbHOM KHU3HH,
pa3sMepoB MPUPOTHBIX 00BEKTOB. PazinnuaTh pasMepsl ’TUX 0OBEKTOB IO MOPSAIKY BETUYHHBI.

CTpouTh 4epTeKH K FeOMETPUYECKUM 3a/ladaM.

[Tosmp30BaTbCsd INPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, MWCIIOJIB30BATh IPU3HAKH H
CBOMWCTBAa paBHOOEIPEHHBIX TPEYrOJIbHUKOB IIPU PELICHUH 3a/1a4.

ITpoBOAUTE TOTMYECKUE PACCYKACHHUS C UCIIOIB30BAaHUEM I€OMETPHUUECKUX TEOPEM.

[Tonp30BaTbCs NpHU3HAKAMU PAaBEHCTBA NPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOWCTBOM
MEAMAHbl, NPOBEAEHHOM K THUIIOTEHY3€ IPSMOYIOJbHOIO TPEYroJbHUKA, B PELICHUU
TEOMETPUYECKUX 3a]au.

OnpenensaTh NapaielbHOCTh MPSMbBIX C IOMOIIBIO YIJIOB, KOTOpbIe 00pa3dyeT ¢ HUMHU
cexymasd. OnpenensaTs NapauleIbHOCTh MPSMBIX C TIOMOIIBIO PABEHCTBA PACCTOSHUM OT TOYEK
OJIHOM MPSIMOM 10 TOYEK JAPYroM mpsiMOil.

Pemats 3a1aun Ha kieT4yaTol Oymare.

[IpoBOAMTH BBIYMCIIEHHUS W HAaXOOUTh YMCIOBbIE U OYKBEHHbIE 3HAYEHUS YIJIOB B
FEOMETPUUYECKUX 33/1a4aX C UCI0JIb30BAHUEM CYMMBI YTJIOB TPEYTrOJIbHUKOB U MHOTOYT'OJIbHUKOB,
CBOWCTB yTJI0B, 00pa30BaHHBIX IIPH MEPECCUCHIH IBYX MapauUICIbHBIX MPSIMBIX CeKyIei. Pemarh
IIPAKTUYECKHE 3a/1a4 Ha HAXO0X/IEHUE YIJIOB.

Bnagers noHATHEM r€OMETPUUECKOI0 MECTa TOUEK. ¥ METh ONPEEIIATh OUCCEKTPUCY yria
U CepeANHHBIN NEePIEeHANKYISAP K OTPE3KY KaK TeOMETPUUYECKHE MECTA TOUEK.

DopMyIUpPOBaTh ONPENCICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUaMeTpa OKPYKHOCTH,
MIOJI30BAThCSA X CBOMCTBAMHU. Y METh IIPUMEHATH 3TH CBOMCTBA IIPU PEIICHHUH 3a/1a4.

Bnanerps moHSATHEM ONUCAHHOW OKOJO TPEYroJbHHKA OKPY)KHOCTH, YMETh HaXOJUTh €€
ueHTp. [loap3oBaThCs GakTaMu 0 TOM, YTO OMCCEKTPUCH] YIIIOB TPEYTrOJIbHUKA MEPECEKAIOTCS B
OIHOM TOYKE, U O TOM, YTO CEPEIMHHBIE MNEPHEHAUKYISIPBl K CTOPOHAaM TpPEYrOJIbHHKA
NIEPECEKAIOTCS B OJHON TOUKE.

Bnagerp nOHATHEM KacaTebHOM K  OKPYXXHOCTH, IIOJb30BaTbCsl TEOPEMOM O
NEPIEHIUKYJIIPHOCTH KacaTeNbHON U paguyca, IPOBEAEHHOTO K TOUKE KaCaHUs.

[Tonp30BaTbcs  MPOCTEHINIMMHM  TIEOMETPUYECKMMHU  HEPAaBEHCTBAMH, IIOHMMAaTb UX
MIPAKTUYECKUNA CMBICIT.

ITpoBOAUTH OCHOBHBIE T€OMETPUUECKHE TIOCTPOCHHMS C TOMOLIBIO HUPKYJIS U JIMHEHKU.

20.6.5.2. IlpeameTHble pe3yabTaTbl OCBOCHMS MPOTrpaMMbl y4eOHOTO Kypca K KOHIY
oOyueHus B § Kiacce.

PacriozHaBaTh OCHOBHBIE BMJIbI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, IOJB30BaThCA HX
CBOMCTBaMHM IpU PELIEHUH F€OMETPUUECKUX 3a]ad.

[TpuMeHsTh CBOMCTBA TOUKH ITEpECEUCHHS] MEIMaH TPEYroJibHUKA (LIEHTpa Macc) B peIeHUN
3ajad.

Bnanerp moHsTHEM cpefHeN JMHUU TPEyrojibHUKAa U TpamleluH, MPUMEHITh UX CBOICTBa
IIpU pPELUIEHHH reomerpudeckux 3anad. llomp3oBathcsi Teopemoinn Pameca W TeopemMod O
MPOMOPLUMOHATIBHBIX OTPE3KAX, MPUMEHATh UX JJIS PELICHHUS MPAKTUYECKUX 3a/1a4.



[TpuMeHATH pU3HAKY OO0 TPEYTOJIBHUKOB B PEIIEHUM FEOMETPUYECKUX 3a]1ay.

[Tonw3oBatbest Teopemoit [Ingaropa ast perieHns reOMeTPUIECKUX U MPaKTHUECKUX 3a/1a4.
Crpoutph MaTeMaTHUYECKyK0 MOJI€JIb B IMPAKTUYECKUX 3a/]ayaX, CaMOCTOSITENIbHO MPOBOJIUTH
4epTEX U HAXOJUTh COOTBETCTBYIOIIHE JIMHBI.

Brnagers moHATHAMH CHHYCAa, KOCHMHYCa U TaHI€HCAa OCTPOIO yria HIpsMOYTOJIbHOTO
TpeyrojabHuKa. I101p30BaThCS 3TUMHU NOHITUSMM JUIS PELICHUS IPAKTUUECKUX 3ajau.

Berumcnsate  (pa3nuuHBIMH - crioco0aMu)  TUIOMIANb  TPEYroJbHUKA H  TUIOIIATU
MHOTOYTOJBHBIX ~ (uryp (MOnb3ysch, TIA€ HEOOXOAUMO, KaJbKyIsITOpoM). llpumeHsTh
II0JIyYE€HHBIE YMEHMSI B IPAKTUYECKUX 3a/1adax.

Brnagers NOHATHSIMM BIMCAaHHOTO M LIEHTPAJIBHOIO yIJa, HMCIOJIb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiax, yriaax MeXIy XopJAaMu (CEKYLIMMU) U yIJIe MEXy KacaTelIbHON U XOpAOH IpU
PELIEHNUN T€OMETPUYECKUX 3a/1ay.

Bnaners moHATHEM ONMCAHHOTO YETHIPEXYTOJBHUKA, NIPUMEHSATh CBOMCTBA ONHCAHHOTO
YETBIPEXYTOJIBHUKA IIPU PELICHUM 3a/1a4.

[TpuMeHATH MOJIydEHHBbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MATEMAaTUYECKUE MOAEIHU UL
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIEHUS C IPUMEHEHUEM MOA00US
U TPUTOHOMETPHH (II0JIb3YACH, 1€ HEOOX0AUMO, KAIbKYISATOPOM).

20.6.5.3. IlpeameTHble pe3yabTaThl OCBOEHMS MPOrpaMMbl Y4eOHOIO Kypca K KOHILY
oOyueHus B 9 kiacce.

3HaTh TPUTOHOMETPUUYECKHE (PYHKLIUU OCTPBIX YIJIOB, HAXOIUTH C UX MIOMOLIbIO PA3JINYHbIE
3JIEMEHTHl TPSMOYTOJIBHOTO TPEYTrOJbHUKA («pEUIeHHe NPSIMOYIOJIBHBIX TPEyroJIbHUKOBY).
HaxonuTs (¢ mOMOILIbIO KaJIbKYJIATOpA) AJIUHBI M YIJIbI 1151 HETAOJMYHBIX 3HAUCHHH.

[Tonp3oBatbest hopMynaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXKIECTBOM
JUISL HAXOKJICHHSI COOTHOIIEHUN MEX/1y TPUTOHOMETPUUECKUMH BEIMYMHAMU.

Hcnonp30BaTh TEOPEMBI CUHYCOB M KOCHUHYCOB JUIsl HAXOXIECHUS Pa3IMYHbIX AJIEMEHTOB
TPEYrojbHUKa («pElIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX NPU PELICHUH TI€OMETPUUYECKHUX
3az1a4.

Bnaners noHsTHsMH npeoOpa3oBaHUsl TOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX
¢uryp. Iloap3oBaThCsl CBOMCTBAMU 000U TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HaXOJUTh YIJIbl Yy MOJ00HBIX (uryp. IlpuMeHars cBoiicTBa moao0us B MPaKTUYECKUX 3a/ladyax.
YMeTh NpUBOJUTH IPUMEPHI TOAOOHBIX PUTYp B OKPYKAIOIIEM MHUPE.

[Tonb30BaTbes TeOpeMaMu O IPOU3BEJIEHUH OTPE3KOB XOpJ, O MPOU3BEACHUU OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonp3oBaTbcss BEKTOpamMM, IOHUMAaTh HX T€OMETPUYECKUH M (U3MYECKHH CMBICIH,
OPUMEHATh MX B PELICHUH TI'eOMETpHUYEcKUX M (u3ndeckux 3ajad. [IpuMeHSATH CckanspHoe
IIPOU3BEICHUE BEKTOPOB Il HAXOXACHUS JUIMH U YIJIOB.

[Tonp30BaTbCcs METOOOM KOOpAWMHAT HA IUIOCKOCTH, IPUMEHATH €ro B PELICHUH
TEOMETPUUYECKHUX U MPAKTUYECKUX 3a/1ay.

Bnaners MOHATHAMHU NPaBUIBLHOTO MHOTIOYTOJIBHHMKA, JUIMHBI OKPY)KHOCTH, IJIMHBI OYT'H
OKPYKHOCTM M DPaJMaHHOW MEpBI yIja, YMETh BBIYMCIATH IUIOIIAAL Kpyra M €ro 4acTem.
[TpyMEHATH NOy4€HHbIE YMEHHS B IPAKTUUYECKUX 3a/1adax.

Haxomaute ocu (WM LIEHTPHI) CUMMETpUU (PUTYp, TPUMEHSATH ABMXKEHHS IUIOCKOCTH B
IPOCTEHIINX CITydasX.

[IpyMeHsTh MOJydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MaTeMaTU4YeCKUEe MOJAENH s
3aJa4 peajbHON KU3HU U TPOBOJIUTH COOTBETCTBYIONINE BBIUMCICHUS C TPUMEHEHHUEM MOA00MS
U TPUTOHOMETPUYECKUX (PYHKIUH (TTOIb3YACh, I7Ie HEOOXOUMO, KaJIbKYJIATOPOM).



20.7. Pabouast mporpamMmma y4eOHOTO Kypca «BeposSTHOCTh M CTaTHUCTHKa» B 7—9 kiaccax
(Tasilee COOTBETCTBEHHO — MpOrpaMMa yueOHOTo Kypca «BeposTHOCTh U CTaTHCTUKAY», YUeOHBIH
KYpC).

20.7.1. IlosicHuTENBbHAS 3aIIUCKA.

20.7.1.1. B coBpeMmeHHOM LU(POBOM MHUPE BEPOSATHOCTh M CTATHCTHKA MPUOOPETAIOT BCE
0OJIBIIYI0 3HAUMMOCTb, KaK C TOYKHM 3pEHUS NPAKTUYECKUX MPUIIOKEHHUM, TaK U UX POJIU B
00pa3oBaHNM, HEOOXOMMOM Ka)XI0MY 4eloBeKy. Bo3pacraer uuciio npodeccuit, npu oBIageHUN
KOTOPBIMH TpedyeTcst xoporas 6a30Bast HOATOTOBKA B 00JIACTH BEPOATHOCTH U CTATUCTHKH, TaKast
MOJArOTOBKA Ba)KHA JUISI MPOAOJDKEHHMsT OOpa3oBaHUS W JJs YCIEHIHOM MpogecCHOHATbHOM
Kapbephbl.

Kaxaplii uenoBek MOCTOSHHO IPUHUMAET PELIEHHSI HA OCHOBE UMEIOLIUXCS Yy HETO JTaHHBIX.
A 111 000CHOBaHHOTO IIPUHATHUS PELICHMs B YCIOBUSAX HEIOCTaTKa WM U30bITKA HH(pOpMaLUu
HEOO0XO0MMO B TOM 4YHCIE XOpOLIO C(HOPMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUYECKOE
MBIILUICHHE.

VIMeHHO MO3TOMY OCTpO BCTala HEOOXOAUMOCTh CHOPMHUPOBATH Yy OOyYaroIuXcs
(YHKLMOHAJIBHYI0 TIPAMOTHOCTb, BKJIOYAIOLIYyl0 B ce0f B KauecTBe HEOThEMJIEMOMH
COCTAaBJIAIOLICH yMEHHE BOCHPUHUMATb M KPUTHYECKH aHAIM3UPOBaTh HHGOpPMAIHUIO,
IPECTABICHHYIO B Pa3IMYHbIX (hopMax, IOHUMATh BEPOSITHOCTHBIM XapakTep MHOTUX PeabHbIX
IIPOLIECCOB U 3aBUCUMOCTEM, TPOU3BOIUTD IPOCTEUIINE BEPOSTHOCTHBIE PACUETHI.

3HaKOMCTBO B Yy4eOHOM Kypce C OCHOBHBIMM NpHUHIMNAMU cOopa, aHanmu3a u
NpPEICTaBICHNUs JaHHBIX M3 Pa3lM4HbIX cdep XKU3HU OOIecCTBa M rocyaapcTBa HpuoOIIaeT
oOyyaromuxcst K OOIIECTBEHHbIM HHTepecaM. l3ydeHue OCHOB KOMOMHATOPHUKHM pPa3BHBAET
HaBbIKM OpraHu3aluu mnepedopa M MoJCYETa YUCiia BApUAHTOB, B TOM YHUCIE B MHPUKIIATHBIX
3amadax. 3HAKOMCTBO C OCHOBAMH TEOPHU TpadoB CO3MAET MaTEeMaTHUECKUN (QyHIaMEHT IS
dopMupoBaHUs KOMIIETEHIMHA B oO0sacTH WHPOPMATUKH W HHUGPOBBIX TexHOJorui. Ilpm
U3YYEHUU CTaTHUCTUKM W BEPOATHOCTH OOOralaroTCsi MPEJCTAaBICHUsS OOydaroluxcs o
COBPEMEHHOM KapTMHE MHpa UM METOJaX €ro UCCIEIOBaHMs, (OPMUPYETCS] NOHUMAHUE POJIU
CTaTMCTUKM KaK MCTOYHHMKA COLHMAIbHO 3HAYUMOM HMH(POpMAIUM M 3aKJIaJbIBalOTCS OCHOBBI
BEPOATHOCTHOI'O MBIIIJIEHHUS.

20.7.1.2. B COOTBETCTBUU C JaHHBIMHU ILIEJIIMH B CTPYKTypE€ MPOTPaMMbI y4eOHOTO Kypca
«BeposTHOCTP M CTAaTUCTHKA» OCHOBHOTO 00IIero oOpa3oBaHHsS BBIJCIECHBI CJENYIOLIHNE
coJiepKaTebHO-MeToanueckre TuHuM: «lIpeacraBnenue JaHHBIX U ONUcaTeIbHas CTaTUCTHUKAY,
«BepoarHocThy, «DneMeHTbl KOMOMHATOPUKHNY, «BBeneHne B Teoputo rpagoy.

Copnepxanne nuHuu «llpencraBineHne OaHHBIX W ONMUCATENIbHAs CTATUCTHKA» CIIYXKHUT
OCHOBOH U1 (hOpMUPOBaHMS HABBIKOB pabOThl ¢ MHpOpMALMEl: OT YTEHUSI U MHTEPIpETALH
uHpOpMalMy, TpEeACTaBICHHOW B TabimuIax, Ha JauarpaMMax M rpadukax, g0 cbopa,
IIPEJICTaBICHNS] U aHAJIM3a JaHHBIX C UCIOJIb30BAaHUEM CTaTUCTUUYECKUX XAPAKTEPUCTUK CPEAHUX
u pacceuBaHus. PaboTas ¢ JaHHBIMM, OOydYaroluecs y4yaTcs CUMTBIBaTh U MHTEPIPETUPOBATH
JlaHHBIE, BBIJIBUTATh, ApIYMEHTUPOBATh U KpPUTUKOBATH TPOCTEHIIINE TUIIOTE3bI, Pa3MbILUIATH HAJl
(akTOpaMH, BbI3BIBAIOLIMMHU M3MEHYMBOCTb, U OIICHMBATh UX BIUSHHE HA paccMaTpUBaeMble
BEJIMYMHBI U ITPOLIECCHI.

WHTyUTMBHOE  IpEACTaBICHHUE O  CIy4alHOW  M3MEHYMBOCTH,  MCCIIEJOBaHUE
3aKOHOMEPHOCTEH M TEHJCHUMUN CTAaHOBUTCS MOTHUBHUPYIOLICH OCHOBOM JUIsl U3Y4ECHHsS TEOPUU
BEpOATHOCTEH. boiblioe 3HaueHHEe UMEIOT MPAKTUYECKUE 3a/laHus, B YaCTHOCTH OIBITHI C
KJIACCUYECKUMHU BEPOSITHOCTHBIMU MOJIEISIMHU.

[TonsiTe BEpOSITHOCTH BBOJAMUTCSA KaK Mepa IpapaonoaoOus ciaydaitHoro coObitus. Ilpu
M3YYEeHUU y4eOHOro Kypca oOydaromuecs 3HaKOMATCS C MPOCTEHIINMH METOAaMH BBIYUCIICHUS
BEPOATHOCTEN B CIIy4allHbIX IKCHEPHUMEHTaX ¢ PaBHOBO3MOKHBIMH AJIEMEHTAapPHBIMU HCXOJIaMH,



BEPOATHOCTHBIMU 3aKOHAMH, TO3BOJISIOUIMMH CTaBUTh W peliath Oosiee clokKHble 3ajaud. B
y4eOHBII Kypc BXOJSIT HavajbHBIC NMPEICTABICHUS O CIyYalHBIX BEIMYMHAX M WX YHCIOBBIX
XapaKTePUCTHKAX.

B pamkax yueOHOTo Kypca OCYIIECTBISIETCSI 3HAKOMCTBO O0YYAIOIIUXCsl C MHOKECTBAMH H
OCHOBHBIMH ONEpaIMsIMA HaJ MHOXXECTBaMH, PacCMaTpPUBAIOTCS NMPUMEPhl NPUMEHEHHS ISt
pelIeHns 3ajad, a TaKKe HCIOJNb30BaHUS B JPYrUX MaTeMaTHUECKUX KypcaX U Y4eOHBIX
npeaMeTax.

206.7.1.3. B 7-9 kiyaccax usyuaercs y4eOHbI Kypc «BeposTHOCTb M CTAaTUCTHKa», B
KOTOpBI BXOmAT pasaensl: «lIpencraBieHue JaHHBIX W ONHUCATEIbHAs CTAaTUCTHKAY,
«BepoarHocTby, «DneMeHTb KOMOMHATOPUKWY, «BBenenne B Teoputo rpadoBy.

20.7.1.4. Obuiee 4nci0 YacoB il U3yYECHUsI Y1eOHOT0 Kypca «BeposSTHOCTb U CTAaTUCTHKA
— 102 4aca: B 7 kimacce — 34 yaca (1 gac B Heneno), B 8 kinacce — 34 gaca (1 yac B Hegeno), B 9
kiacce — 34 gaca (1 4ac B Henemo).

20.7.2. Coneprkanne oOydeHus B 7 Kiiacce.

[IpencraBienne NaHHBIX B BHJE TaOiul, auarpamm, rpadukoB. 3amojiHeHUE TaOIuI,
YTEHHUE U MOCTPOCHHUE AUArpaMM (CTOJIOMKOBBIX (CTONIOYATHIX) M KPYroBbIX). UTeHue rpaduxos
peanbHbIX mporeccoB. V3Bneuenne mHbOpMaluu U3 AUArpaMM M TaOIuWIl, MCHOJIB30BaHUE U
UHTEPIIPETAINS JTaHHBIX.

OnucatenbHas CTaTUCTHKA: cpeqHee apudmMeTndyeckoe, MeauaHa, pa3Max, HauOoblIee u
HauMEHbIlIee 3HaYeHHs] Ha0opa YUCIOBBIX TaHHBIX. [I[puMepsl ciiydaiiHOI H3MEHYUBOCTH.

CrnyualiHplii 5KciepuMeHT (OIBIT) U chay4aiiHoe coObiTHe. BeposTHOCTh M yacTtoTa. Pomnb
MaJIOBEPOATHBIX M MPAKTHUYECKU JOCTOBEPHBIX COOBITHI B mpupojie u B obmiectBe. MoHeTa U
UTpasibHasi KOCTh B TEOPHH BEPOSTHOCTEH.

I'pad, Bepmmna, pedpo. Crenens BepmuHbl. Yucino pédep u cymmapHasi CTEIIeHb BEPIIHH.
[TpencraBnenne o cszHoctu rpada. Llenu u mukiel. [Tyt B rpadax. O6xox rpada (diinepos
nyTh). [Ipencrasnenne o0 opueHTHpoBaHHOM Irpade. Perenue 3anau ¢ nomouibo rpagos.

20.7.3. Coneprxanue o0yueHus B 8 Kiacce.

[IpencraBieHne faHHBIX B BUJE TAOIUII, JHAarpaMm, rpauKoB.

MHOXeCTBO, 9JIEMEHT MHOXXECTBa, IOJAMHOXECTBO. Omepanwu HaJ MHOXXECTBAMH:
oObeMHEeHne, TIepecedeHne, pgonoidHeHune. CBOWCTBa  omepanuii  Haj  MHOMKECTBAMHU:
NEPEMECTUTENIFHOE, COYETATeNbHOE, paclpeleluTeNbHOoe, BKIIOUeHHs. Vlcrmomp3oBaHue
rpadUvecKoro MpeCTaBICHUs] MHOKECTB IS ONMCaHMS PEabHBIX MPOIECCOB U SBJICHUH, MPH
peLIeHUH 3ajay.

N3mepenue paccenBaHusi AaHHBIX. Jlucmepcust M CTaHAApPTHOE OTKJIOHEHHME YHMCIIOBBIX
HabopoB. /lnarpamma paccenBaHusl.

OneMeHTapHble CcOOBITUS citydaifHoro omnbiTa. CiyuaiiHble coObITHS. BepositHocTn
coObITHH. ONBITHI C PABHOBO3MOXKHBIMH 3JIEMEHTAapHBIMU cOObITHSIMU. Ciry4aifHbli BBIOOp. CBA3b
MEXy MAJOBEPOSTHBIMHU M MPAKTHUECKH JOCTOBEPHBIMU COOBITUSIMHU B MpPUpPOJE, 00LIecTBE U
HayKe.

HepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTh MYTH, CYILIECTBOBAaHHE BUCSYEH BEpPIIMHBI,
CBSI3b MEXKJy YHUCIOM BepIIMH W uuciaoMm pédep. IlpaBuno ymHoxkeHus. Pemenue 3amau c
MOMOIIIO TpadoB.

[IpotuBomnonoxusle coObiTus. [uarpamma Oiinepa. OObeanHEeHHE U TEpeceueHUe
coObITuii. HecoBMecTHbIe coObITHS. DOpMyIia CI0XKEHUS BEPOATHOCTEH. Y CIIOBHAS BEPOSTHOCTb.
[IpaBuno ymuoxenus. HezaBucumpie coObiThs. [IpencraBnenne skcnepuMeHTa B BUJE JI€peBa.
Pemenne 3a1a4 Ha HaXOXJAECHUE BEPOSATHOCTEN C OMOIIBIO JIEPEBa CIy4alHOrO SKCIIEPUMEHTA,
Jyarpamm Jumiepa.

20.7.4. Coneprxanue o0yueHus B 9 kiacce.



[IpencraBienue NaHHBIX B BHJE TaOJUL, JUarpamm, rpaQukoB, HHTEpPIpETalus JTaHHBIX.
YreHue U NOCTPOCHUE TaOJIUL, TUarpaMM, rpauKkoB 1O pearbHBIM JaHHBIM.

[TepecranoBku u (akropuan. Couetanuss U 4uciao coderanuid. TpeyronpHuk Ilackans.
Pemenue 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPHKH.

['eomerpuueckast BepossTHOCTh. CirydaiiHbIil BBIOOp TOUKM M3 (DUTYpPHI Ha IUIOCKOCTH, U3
OTpe3Ka U U3 Iyrd OKPY>KHOCTH.

HcneiTanue. Yenex u Heynava. Cepust UCIIBITAaHUN J10 iepBoro ycnexa. Cepust MCTIbITaHUM
Bepruymnnu. BepositHocTH cOObITHIA B cepuy UcTbITaHui bepHyIm.

CrnyualiHas BeIMYMHA W paclpelelieHue BEeposiTHOCcTeH. MaTemMaTHuecKoe 0XKHJIaHuE U
mucnepcus. [Tpumepsl MareMaTH4eCKOro OXHJAaHUSA KaK TEOPETHYECKOIO CPEIHEro 3HAauyeHUus
BEJIMYMHBI. MaTeMaTnyeckoe OKUJAaHUE U JUCIEPCUs CIy4yallHOM BEIMUYMHBI «YUCIIO YCIIEXOB B
cepuu ucnbsiTaHui bepHym.

[TonsiTue o 3akoHe OonbIINX YKcen. M3mepeHne BepossTHOCTEH ¢ TOMOIIIbIO YacToT. Poib 1
3HaYeHHE 3aKOHa OOJIBLINX YHCEN B MPUPOJIE U OOIIECTBE.

20.7.5. IIpeameTHBIC pe3yabTaThl OCBOSHUS MPOrPaMMbl y4eOHOTO Kypca «BeposiTHOCTh u
CTaTUCTUKA.

20.7.5.1. IlpenmeTHble pe3yNbTaThl OCBOCHHUS MPOTpaMMbl y4eOHOTO Kypca K KOHILY
oOyueHus B 7 Kiacce.

Yurate uHpOpMAIUIO, MPEACTABICHHYI0 B Ta0NMIaX, Ha AMAarpaMMax, IMPEACTaBISATh
JTaHHbIE B BUJE TAONUIl, CTPOUTH AUArpaMMbl (CTOJIOMKOBBIE (CTOJIOYATHIE) M KPYrOBBIE) IO
MaccuBaM 3HaYEHUH.

OnuceiBaTh M WHTEPHPETUPOBATH pPEAIbHBIE YHUCIIOBBIE JAaHHBIC, IPEICTABICHHBIE B
Ta0JIMIaX, HA JHAarpaMMax, rpaukax.

Wcnonp30BaTh A1 ONUCAHUS JIAaHHBIX CTATUCTUYECKHE XapaKTEPUCTHKHU: CpEIHee
apudmeTnyeckoe, MearuaHa, HanboJbIIee U HAaUMEHbIIee 3HAUCHUs, pa3Max.

Hmetp mpezncTaBieHHE O CIy4ailHOH M3MEHYMBOCTH Ha IMpHMEpax IeH, (PU3HUecKux
BEJIMYMH, AaHTPONOMETPUYECKUX JAHHBIX, HUMETb MPEJCTABIEHUE O CTaTUCTHYECKOU
YCTONYUBOCTH.

20.7.5.2. IlpenmeTHble pe3ylbTaThl OCBOEHHS MPOrpaMMbl y4yeOHOro Kypca K KOHIY
oOyueHus B 8 kiacce.

W3Bnekats 1 npeoOpa3oBeIBaTh HHPOPMAIIHIO, IPEICTABICHHYIO B BU/IE Ta0INIL, TUarpamm,
rpauKoB, MPEACTABIATH JaHHBIC B BUJI€ TAOJIHII, TUarpamMm, rpad)uKoB.

OnucelBaTh NaHHBIE C IOMOIIBIO CTATUCTUYECKUX TMOKA3aTENIECH: CPEAHNX 3HAUYEHUN U Mep
pacceuBaHus (pa3Max, JUCIIEPCUs U CTaHIAPTHOE OTKJIOHEHUE).

HaxonuTh 4acTOTHI YMCIOBBIX 3HAUEHHUH U 4aCTOThI COOBITHI, B TOM YHCIIe IO pe3yJbTaTaM
U3MEPEHMI U HAOII0ICHUH.

HaxonuTh BepoOSATHOCTH CIIy4alHBIX COOBITHI B ONBITAX, 3HAs BEPOSTHOCTH HJIEMEHTAPHBIX
COOBITHI1, B TOM YHCIIE B OIBITAX C PABHOBO3MO>KHBIMHU 3JIEMEHTAPHBIMU COOBITUSIMH.

Hcnonb3oBate rpaduyueckue MOJETU: ACPeBO CIy4aifHOTO SKCIEPUMEHTA, JHarpaMMbl
Dlinepa, 4nuciaoBas npsmasi.

OnepupoBaTh MOHATHUSAMH: MHOXECTBO, IIOJIMHOKECTBO, BBINOJHATH OIEpallMM Hal
MHOXECTBaMU: O0bEMHEHHUE, MepeceueHue, JIOMOTHEHHE, ePEUUCIIATh 3JIEMEHThl MHOXECTB,
IIPUMEHSATH CBOMCTBA MHOXKECTB.

Hcnonp3oBaTh rpaduueckoe MpeCTaBICHHE MHOXECTB U CBA3€H MeXAy HUMH Ui
OMMCAHUS TPOILECCOB U SIBICHHWN, B TOM 4YHCIIE MPHU pPELIEHUH 3aJad U3 JIPYTUX Y4eOHBIX
MPEIMETOB U KYPCOB.

20.7.5.3. IlpenmeTHble pe3ynbTaThl OCBOEHHS MPOrpaMMbl y4eOHOro Kypca K KOHIY
oOyueHus B 9 kiacce.



W3Bnekats u npeoOpa3oBbIBaTh HHPOPMAIHUIO, IPEACTABICHHYIO B pa3IMYHBIX HCTOYHHUKAX
B BHJAE Ta0iul, AuarpammM, TrpaduKoB, NPEACTaBIATh JAaHHBIE B BHUAEC TaOJMIl, JUArpamm,
rpaduKoB.

Pemate 3asaun OpraHu3oBaHHBIM EPEOOPOM BAPHUAHTOB, & TAKXKE C HCIIOJIb30BAaHUEM
KOMOMHATOPHBIX ITPaBWJI U METOJOB.

Hcnonp30BaTh onucaTelbHble XapaKTEPUCTUKU /Il MAaCCUBOB YHUCIIOBBIX JIaHHBIX, B TOM
quclle CPEAHUE 3HAUEHUSI U MEPBI pacCEUBaHUS.

HaxoauTe 4acTOThI 3HaUE€HUI M 9aCTOTHI COOBITHS, B TOM YHMCIIE MOJIB3YSACHh Pe3ylIbTaTaMU
NPOBEAEHHBIX U3MEPEHUIN M HAOIOCHUN.

HaxoauTte BepoATHOCTH CIy4allHBIX COOBITUN B M3YUYEHHBIX OIBITAX, B TOM YHUCIIE B OIBITAX
C PaBHOBO3MO>KHBIMH 3JIEMEHTAPHBIMU COOBITHSMH, B CEPHUAX UCIBITAHUN 70 MIEPBOTO ycrexa, B
cepusax ucneiTaHui bepaysu.

HMeTp npeacTaBiaeHue o CaydyailHOM BETMYMHE U O PACHpPEIeICHUN BEPOSITHOCTEM.

HmeTh mipencTaBieHre O 3aKOHE OOJBIIMX YUCEN KaK O MPOSBICHUH 3aKOHOMEPHOCTU B
CIIy4aifHON M3MEHYMBOCTHU M O POJIM 3aKOHA OOJIBIINUX YKCEN B IPUPOJAE U OOIIECTBE.

20.8. B denepanbHbIX W pPETrHOHATBHBIX MPOLEAypax OICHKH KadecTBa OO0pa30BaHUS
UCIIONB3YETCsl TepeueHb (KoauduKaTop) pacmpeAeNieHHbIX [0 KJaccaM MPOBEPsSEeMBIX
TpeOoBaHUIl K pe3yabTaTaM OCBOCHHUS OCHOBHOH 00pa3oBaTeNbHON MPOrpaMMbl OCHOBHOTO
o011ero o0pa3oBaHUs U JIIEMEHTOB COACPKAHUS 10 MAaTEeMAaTHKe.

Taomuua 11

[IpoBepsiemble TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OCHOBHOW 00pazoBaTelbHON
IIpOrpamMMBbl

(5 xacc)

Kon [IpoBepsiemble IPEAMETHBIE PE3YIBTATHl OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOT0 | 00pa30BaTEIHLHOM MPOTPAMMBI OCHOBHOT'O OOIIIETO 00pa30BaHUs
pe3ynbTarta

1 Yucna 1 BEIUHCIIEHUS

ITonumate u IIPpaBUJIBHO y1'[0Tpe6J'I$ITL TCPMUHBbI, CBA3AHHBIC C HATYPAJIbHBIMU

1.1
qucjiaMu, OOBIKHOBEHHBIMH U ACCATUYHBIMUA ,[[p06}IMI/I

CpaBHI/IBaTI) " YIIOpAJ0YMBATh HATYPAJIbHBIC YHCJla, CPABHUBATH B

1.2 .
MPOCTCUIINX CIyUadXx OOBIKHOBEHHBIC ,I[pO6I/I, JACCATUYHBIC I[pO6I/I

CoOTHOCUTH TOUKY Ha KOOPAMHATHOM (YHCIIOBO) MPSIMOM C
1.3 COOTBETCTBYIOILIMM €l YHCIIOM U M300pakaTh HaTypaJIbHbIE YUCIIa TOUKAMHU
Ha KOOPAMHATHOM (YMCIIOBO) IpsIMOM

BrinonsaTe apI/I(l)MeTI/I‘ICCKI/Ie JIEHUCTBUA C HATypaJIbHBIMU YU CJIIAMHU, C

L4 OOBIKHOBEHHBIMH JIPOOSIMU B IPOCTEHININX CIydastx

1.5 BaINonaHATE IPOBEPKY, MIPUKUIKY PE3YJIbTATA BBIYUCICHUN

1.6 OKpyrJTh HaTypaJIbHBIE YUCIIA

2 Pelrenne TeKCTOBBIX 3a/1a4

71 Pemath TekcToBbIE 3a/1a4 apu(METHIECKIM CIIOCOOOM U € TIOMOIIbIO

OpTraHUu30BaHHOT'O KOHEYHOI'O nepe6opa BCE€X BO3MOXXHBIX BAPUAHTOB




Pemarn 3ala4yu, COACPIKAIINEC 3aBUCUMOCTH, CBA3LIBAIOIINEC BEJIMYNHBI:
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CKOpOCTB, BpeMsl, pacCTOSIHUE, 11€Ha, KOJIUYECTBO, CTOUMOCTh
)3 Hcnonb30BaTh KpaTKUe 3alIMCH, CXEMBbI, TA0JINIbI, 0003HAYCHUS TIPU
' pelIeHu  3a1a4
[Tonp30BaThCss OCHOBHBIMM €AMHULIAMH U3MEPEHUS: [IEHbI, MacChl,
24 paccTosHUSA, BPEMEHH, CKOPOCTH, BBIPAXaTh OJIHU €JMHULIbI BETMYUHBI Yepe3
Apyrue
W3BnekaTh, aHATM3UPOBATh, OLIEHUBATh HH(POPMAIINIO, TIPEACTABICHHYIO B
2.5 TabuIe, Ha CTOA0YATON qUarpaMMe, HHTEPIPETUPOBATH MIPEICTABICHHbIC
JTaHHbIE, UCII0JIb30BaTh JJaHHbIC [P PELLICHUH 3aa4
3 Harnsannas reomerpust
31 [Tonb30BaThCs TEOMETPUUECKUMHU TOHATUSMU: TOUKA, MpsAMasi, OTPE30K, Ty,
' yroJl, MHOTOYTOJIbHUK, OKPYKHOCTb, KpPyT
39 [TpuBOANTE TPUMEPHI 0OBEKTOB OKPYIKAIOIMIETO MUPA, UMEIOIINX POpPMY
U3y4EHHBIX F€OMETPUUECKUX HUryp
M cronp30BaTh TEPMHUHOIIOTHIO, CBSI3aHHYIO C YIIIAMHU: BEPIIMHA CTOPOHA; C
3.3 MHOTOYTOJIbHUKAMH: YToJl, BEPIINHA, CTOPOHA, TUArOHAJb; C OKPY>KHOCTBIO:
panuyc, 1uameTp, HeHTp
3.4 N300pakaTh U3y4e€HHBIE TeOMETpUUYECKHE (PUT'YPbI HA HEIMHOBAHHOW U
' KJIeTyaToi Oymare ¢ OMOIIbIO LIUPKYJISA U TMHEHKU
HaxonuTh UIMHBI OTPE3KOB HETTOCPEICTBEHHBIM U3MEPEHHEM C TTOMOIIIBIO
3.5 JUHENUKH, CTPOUTH OTPE3KH 3aJaHHOH JUIMHBL, CTPOUTH OKPY>KHOCTh
3aJJaHHOTO pajnyca
oy Hcmonp30BaTh CBOMCTBA CTOPOH M YIJIOB IMPSMOYTOJIBHUKA, KBaJpaTa i UX
' MOCTPOCHHMSI, BEIYUCICHHS TUTOIIAIN U TIEpUMETpa
BbruucnaTe nepuMeTp U IIIOMAaaAb KBaapara, MpsIMOyrolbHUKa, GUryp,
3.7 COCTaBJIEHHBIX U3 MIPSIMOYTOJIbHUKOB, B TOM YHCIe (PUTYp, H300pakeHHBIX Ha
KJIeT4yaTou Oymare
13 [Tonp30BaTbCs OCHOBHBIMM METPUYECKUMU €IMHUIIAMU U3MEPEHUS UTUHBI,
' IUTIOINAAM; BBIPAXKATh OJJHU €AMHUIIBI BEJIMYMHBI Yyepe3 Apyrue
PacrozHaBaTh mapasuiesnenuries, Ky0, NCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BepILIMHA, pedpo, rpaHb, U3MEPEHUS; HAXOAUTh U3MEPEHUS
napajuieyenumnesaa, Kyoa
3.10 Beraucinate 00beM Ky0a, mapasuienenumneia mo 3a1aHHbIM U3MEPEHUSM,
’ MI0JIb30BATHCS €IMHUIIAMU U3MEPEHUS 00beMa
311 Pemrate HecoXHBIE 331241 HA U3MEPEHHUE T€OMETPUUYECKIX BEJIUYHH B

MPAKTUYCCKUX CUTYyalUIX




Tabmuma 11.1

ITpoBepsieMble JIEMEHTHI coiep kaHus (5 Kitacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

Harypanbnsle ynciia u HyJIb

1.1

HarypanbHoe uncio. Psg Hatypansabix yucen. Yucio 0. U3o0paxenue
HATYpaJIbHBIX YHCeNl TOYKaMU Ha KOOPAUHATHOW (UMCIOBOM) MPsAMOit

1.2

ITo3uumoHHas cucrema cuucieHus. PuMmckas nymepanus. Jlecarnunas
CUCTEMa CYUCIICHUS

1.3

CpaBHeHuE HaTypaJbHBIX YHUCEN, CPABHEHHE HATypPAJIbHBIX YUCEIl C HYJIEM.
OxpyrieHne HaTypaJbHbIX YUCEI

1.4

CJ'IO}KGHI/IC, BbIYUTaHUEC, YMHOXCHHUE U JCICHUC HATYPAJIbHBIX YHUCCEII.
CBolicTBO HYJIA ITPU CJIOKCHUMH, CBOMCTBA HYJId U CAUHULIBI ITPU YMHOXKCHHUH.
HepeMeCTI/ITeHBHoe M coYeTaTeJIbHOE CBOMCTBA (SaKOHH) CJIOKCHHA 1N
YMHOKCHUA, paACIIPCACIINTCIIEHOC CBOMCTBO (SaKOH) YMHOKCHUA

1.5

Hcnonk3oBanue OyKB st 0003HaUEHUSI HEM3BECTHOTO KOMIIOHEHTA U 3allUCH
CBOMCTB apu(hMETHUCCKHUX JICHCTBHIA

1.6

,Z[CJ'II/ITGJ'II/I 158 KpaTHbIe quciia, paSJIO)KCHI/Ie Ha MHOXXUTCIIN. HpOCTI:IG nu
coctaBHble uncina. [Ipusnaku nenmumoctu Ha 2, 5, 10, 3, 9. Jlenenue ¢
OCTaTKOM

1.7

CrerneHb ¢ HaTypaJbHbIM I10OKa3aTCJICM. 3anucek yncia B BUJC CYMMBI
paspsAAHbIX ClIara€MbIX

1.8

YucnoBoe BBIPpAXKCHHUC. BrrunciaeHne 3Ha4eHHUM YHUCIOBBIX BLIpa)KeHHﬁ,
MMOPAAOK BBIITOJIHCHU A nerictBuii. Mcnons3oBaHue IMPpU BBIYUCIICHUAX
NEPEMECTUTCIILHOTO U COUCTATCIBHOT'O CBOICTB (3aKOHOB) CJIOXKCHUA U
YMHOKCHUSA, paCIIpEACIIUTCIBHOT'O CBOMCTBaA YMHOKCHHUA

Hpobu

2.1

[TpencraBienue o ApoOH Kak crocoOe 3arnucy YacTH BETMYHHBI.
OO6bikHOBeHHbIE IpoOu. [IpaBunbHbIE U HeNlpaBWIbHbBIE 1poOu. CMelIanHas
Ipo0b, MpecTaBIeHNe CMEUIaHHON ApoOU B BUJIE HETIPABUIILHON ApoOu U
BBIJICJICHHE 11€JI0H YacTH YuCiia U3 HempaBuiIbHOU podu. 3o0pakenue
JIpoOel TouKaMu Ha YHCIIOBOM TIPSIMOit

2.2

OcHoBHoe cBoiicTBO Apodu. Cokparienue apobeii. [Ipusenenue npodu k
HOBOMY 3HameHartento. CpaBHEeHUE IpoOeit
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CroxeHue ¥ BeIUMTaHUE Ipo0ei. YMHOXKEHHE U JIeJICHUE Ipo0Oei, B3aUMHO-
oOpatHble 1podu. HaxoxxaeHne 4acTH 1eJoro U IEeNOro Mo ero 4acTu

2.4

Hecsatnunas 3anuck apodeit. [IpencraBnenue AeCATUIHON IpoOH B BHJIE
00bIKHOBeHHOM. M300pakeHNe NeCATUUHBIX Tpo0el TOUKaMy Ha YHCIIOBOH
npsimoi. CpaBHEHHE IECATUUHBIX Ipo0Oeit




Apudmernueckue IeHCTBHS € AECATHUHBIMU ApoOsSMH. OKpyTiieHHEe

2.5 .
JECATUYHBIX Tpo0eit
3 Permrenue TeKCTOBLIX 3a1a4
3.1 Pemenne TekCTOBBIX 3a7a4 apu(PMETHUESCKUM CIIOCOOOM
39 Pemenune noruueckux 3agad. Pemenne 3agau nepe6opoM BceX BOZMOKHBIX
' BapuaHTOB. lcnonp30Banue npu peleHnu 3a1a4 Ta0IHIl U CXEM
Pemenue 3amay, cogepkamnux 3aBUCUMOCTH, CBSI3bIBAIOIINE BEIMYUHBI:
33 CKOPOCTb, BPEMS, paCCTOSIHUE, LIEHY, KOJIMYECTBO, CTOUMOCTb. EqUHUIIBI
' U3MEpEHUS: Macchl, 00beMa, IIEHbI, PACCTOSHUSI, BpDEMEHH, CKOPOCTH. CBS3b
MEXy €IMHULIAMU U3MEPEHUSI Ka)KI0M BETMUMHbI
34 Pemenne oCHOBHBIX 3a/1a4 Ha 1poOu
3.5 [IpencraBieHne JaHHBIX B BUJE TAOIUI], CTOIOYATHIX AUArpaMM
4 Harnsinnast reometpust
Harnsgaeie npeactaBieHus o GUrypax Ha ioCKOCTH: TOYKa, MpsAMas,
4.1 OTPE30K, JIy4, Y0, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KpyT. YTOJ.
[IpsiMoii, OCTpBIiA, TYHIOW U pa3BEPHYTHIN YIIIbI
JlnnHa otpeska, MeTpUUYeCKre €AMHULIBI UTUHBL. JJI1MHa JIoMaHOH, IEpUMETp
4.2 MHOI'OyTOoJIbHUKA. MI3MepeHne U NOCTPOEHHUE YIJIOB € ITIOMOILBIO
TpaHcIopTHpa
43 Harnsaneie npencraBienns o purypax Ha INIOCKOCTH: MHOTOYTOJIBHUK,
' IPSIMOYTOJIBHUK, KBaApaT, TPEYTOJIbHUK; O PABEHCTBE PUTYD
N300paxkenue ¢puryp, B ToM ymuciie Ha kiaetyatoit Oymare. [loctpoenue
44 KOH(pUrypanui u3 yactei mpsiMoii, OKpy>KHOCTH Ha HEJIMHOBAHHOM 1
' kjeryatoil Oymare. Mcnonb3oBanue cBONCTB CTOPOH U YIJIOB
MpsIMOYTOJIbHHMKA, KBaJipaTa
[1nomane NpsAMOYroJIbHUKA U MHOTOYTOJIbHUKOB, COCTaBIEHHBIX U3
4.5 MPSIMOYTOJILHUKOB, B TOM YHUCIe (GUTYp, NU300paKEHHBIX Ha KJIeTYaTon
Oymare. EquHUIIBI U13MEpEeHUS MO
Harnsnuele npencraBieHus 0 IPOCTPAHCTBEHHBIX (PUTYpax: MPSIMOYTOJIbHBIN
napajuiejenumnes], Kyo, MHOTOrpaHHUKU. M300pakeHne MpoCcTeHImmx
4.6 MHOTOTPaHHUKOB. Pa3BepTku kyOa u napamienenunena. Co3ganue moaenen
MHOTOTPaHHHUKOB (K3 Oymaru, MpoBOJIOKH, MJIACTHIIMNHA U IPYTHX
MaTepuasioB)
47 O0BemM IPsIMOYTOJILHOTO TIapayuieenunesaa, Kyoa. EquHuIer usmepeHus

o0Bema

Tabmuua 11.2

[TpoBepsieMmble TpeOOBaHUS K pe3yabTaTaM OCBOCHHS OCHOBHOM
o0Opa3oBaTenpHON IporpaMMsl (6 Kiacc)




Kon

IIpoBepsiemble IPEAMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOMN

npoBepsieMoro | 00pa3oBaTeNbHOM MPOrpaMMBbl OCHOBHOTO 00IIIero 00pa3oBaHUs
pe3yJibraTta
1 Yucna v BBIYKCICHUS
3HaTh U IOHUMAaTh TEPMUHBI, CBSI3aHHBIE C PA3TUYHBIMU BUAAMHU YHCEN U
1.1 croco0aMu X 3aMKCH, IEPEXOIUTD (€CIIH 3TO BO3MOXKHO) OT OJTHOHM (OpMBI
3aIlyCy YHCIa K APYroi
12 CpaBHMBATH U YIOPSIOUYMBATH LIEJIbIE YHCIIa, OOBIKHOBEHHBIC U IECATUYHbIC
' IpoOu, CpaBHUBATH YHCIIa OJJHOTO U Pa3HBIX 3HAKOB
BrInonHATE, coYeTasi yCTHBIC ¥ TUCHbMEHHBIE PUEMBI, apu(METHICCKUE
1.3 JEHCTBUS C HATYPAITBHBIMU M IEIBIMHA YUCIIAMHU, OOBIKHOBEHHBIMH U
JECATUYHBIMH JIPOOSMHU, TOJOKHUTESILHBIMHA U OTPUIATSIILHBIME YUCIIAMA
BbraucnsaTh 3Ha4€HUS YUCIOBBIX BBIPAXKEHUM, BBITOIHATH IPUKUIKY U
1.4 OLICHKY pe3yJbTaTa BHIYMCICHUH, BBIIIOJIHATH IPE0OpPa30BaHUS YHCIOBBIX
BBIPQXEHHI HA OCHOBE CBOMCTB apu(hMETHUECKUX ACHCTBHIA
L5 OKpyTJITh LIETbIe YKCTa U IeCATUYHbIE IPOOU, HAXOAUTh MTPUOIMKEHUS
' qHCe
CoOOTHOCUTH TOUKY HAa KOOPAMHATHOM MPSAMOI ¢ COOTBETCTBYIOILIUM €l
1.6 YHUCJIOM U U300pakaTh YMCIIa TOUKaMHU Ha KOOPAMHATHOM NPSAMOi, HAXOIUTh
MOJTyJIb YUCIIa
17 COOTHOCUTH TOUKY B MIPSIMOYTOJIBHON CUCTEME KOOPAUHAT C KOOpAUHATAMHU
' 9TOU TOUYKH
18 OKpyTJIATH LIeTbIe YKCTa U IeCATUYHbBIE IPOOH, HAXOAUTh TPUOIMKEHUS
' qucen
2 UucnoBble U OYKBEHHbIE BBIPAXKEHUS
[Tornmate 1 ynoTpeOasiTh TEPMHUHBI, CBSI3aHHBIE C 3aMUCHI0 CTETICHU YHCTIa,
2.1 HAXOJHUTh KBAAPAT U KyO Uncia, BHIYUCTATH 3HAUCHUS YHCIOBBIX
BBIPA)KEHUH, COJIEPKAINX CTETICHU
29 [Tonb30BaThCs MpU3HAKAMU AETUMOCTHU, PACKIIABIBATh HATYypPAIbHBIE YHCIIa
' Ha MPOCTHIE MHOXKUTEIN
23 [Tonb30BaThCs MacITabOM, COCTABIATH MPONOPIUN U OTHOLICHUS
Hcnonk30BaTh OYKBBI A1 0003HAYCHHS YHCEI TIPH 3alHCH MaTEMaTHIECKHIX
24 BBIPAXCHHH, COCTABIISATh OYKBCHHBIE BRIPAKCHUS U (DOPMYIIBI, HAXOIUTh
3HAYCHUS OYKBEHHBIX BBIPAKCHUI
2.5 Haxonnuths HEM3BECTHBI KOMIIOHEHT PABEHCTBA
3 Pemenne TekCTOBBIX 3a71a4




3.1

Pemats MHOTOIIIaroBLIC TEKCTOBBIE 3agadn apI/Iq)MGTI/I‘-IeCKI/IM CII0COOOM

3.2

Pemrats 3aaa4u, CBA3aHHBIC C OTHOIICHUEM, ITPOINOPLHHUOHATIBHOCTBIO
BCJIIMYMH, IPOUCHTAMHU, PCIIATh TPU OCHOBHBIC 3a1a4U HA I[pO6I/I 1 NPOUCHTBI

3.3

Pemats 3amaun, copeprkaiine 3aBUCUMOCTH, CBA3BIBAIOIINE BEIIMYUHBI:
CKOPOCTb, BpeMsl, pacCTOSIHUE, LIEHY, KOJIUMYECTBO, CTOUMOCTb,
MIPOU3BOUTENILHOCTD, BpEMsi, 00beM padOThl, HCTIOIB3Ys apupMETHIECKIE
NENCTBUS, OLEHKY, IPUKUIKY; IT0JIb30BATHCS €AUHUIIAMH U3MEPEHUs
COOTBETCTBYIOIIUX BEJIMYUH

3.4

CocraBisiTh 6yKBCHHBIe BBIPpAXKCHUA 110 YCJIOBHIO 3ala4un

3.5

W3Briekats nHDOPMALIHIO, IPEICTABICHHYIO B TAOJIMIIAX, HA JIMHEHHOM,
CTOJIOYATON UM KPYrOBOM AUarpaMMax, HHTEPIPETUPOBATh
MPEJCTABICHHBIE TAHHBIE, UCIIOJIB30BaTh JAHHbIE [IPU PEIICHUN 3a]a4

3.6

[IpeacrapmsTh HHGOPMAITUIO C TTIOMOIIBIO TAOIUII, IMHEHHOU U CTOJIOYATOM
JuarpaMm

Harnsanas reoMCTpus

4.1

[TpuBOANTE TPUMEPHI 0OBEKTOB OKPYKAIOMIETO MUPA, UMEIOIINX POpMY
M3YYEHHBIX F€OMETPUUECKUX IIOCKUX U IPOCTPAHCTBEHHBIX QUTYD,
IPUMEPBI PaBHBIX U CHMMETPUYHBIX QUTYP

4.2

H300pakaTh ¢ TOMOIIBIO IIUPKYJIS, THHEUKH, TPAHCIIOPTUPA HA
HEJIMHOBAHHOMW W KJIETYATOW Oymare W3y4eHHbIC IJIOCKUE TEOMETPUICCKHE
burypsl 1 KOHQUTypauu, CHMMETPUYHBIE (PUTYPHI

4.3

ITons3oBaThCs TCOMECTPHUICCKUMU IMMOHATUAMUA: PABCHCTBO CI)I/II‘yp,
CUMMCTPUS; UCITOJIB30BATh TCPMHUHOJIOTUTIO, CBA3AHHYHO C CHMMeTpHeﬁI OCh
CUMMCTPUH, HEHTP CUMMETPUU

4.4

HaxoauTh BeIMYMHBI YTII0B H3MEPEHUEM C ITOMOIIBIO TPAHCIIOPTHUPA,
CTPOUTH YIJIbI 3a/1aHHOM BETMYMHBI, TIOJIB30BATHCS PU PELICHUH 3a/1a4
rpajyCHOI MEPOM YTJI0B, paCliO3HaBaTh HA YEPTEKAX OCTPHIM, IPSIMOH,
Pa3BEPHYTHIN U TYIION YTJIbI

4.5

Breraucnaars JJINHY HOMaHOﬁ, NEPUMETP MHOI'OYT'OJIbHHUKA, ITOJIB30BATHCA
CAMHHUIaMHU U3MCPCHUS JJIWHBI, BBIPpAXXATbh OAHW €AUHHWIIbI U3MCPCHUA IJIMHBI

qyepes apyrue

4.6

HaXO,Z[I/ITL, HCIOJIb3YA YCPTCIKHBIC HHCTPYMCHTEI, PACCTOAHUA: MCKIAY ABYMSI
TOYKaMH, OT TOYKH JO HpﬂMOfI, MJIMHY IIYTU Ha KBaﬂpaTHOﬁ CCTKC

4.7

BoraucnsaTs miomans Guryp, CocTaBIeHHBIX U3 IPSIMOYTOJIbHUKOB,
UCIIOJIb30BaTh pa30MeHne Ha IPSIMOYTOJIbHUKH, Ha PaBHbIE (DUTYPBI,
JIOCTpauBaHUE J10 MPSAMOYIOJIbHUKA, M0JIb30BaThCSI OCHOBHBIMU €AMHULIAMU
M3MEpEHMS TUIOIAH, BBIPAYKATh OJJHU €IMHUIBI N3MEPEHUS TUIOIIAIU YEPE3
Ipyrue




Pacnio3naBate Ha MOJIENAX M N300paKEHHUSIX TUPAMHTy, KOHYC, IWIINHAP,

4.8 UCIIOJIb30BaTh TEPMHUHOJIOTHIO: BEPIINHA, peOpo, TpaHb, OCHOBAHUE,
pas3BepTKa
4.9 N300pakaTh Ha KJI€TYaTOM OyMare mpsMOYTOJIbHBIN Mapasiesenune
410 Bbruucnate 06beM NpsAMOYToJIbHOTO Napajuiesienuesia, Kyoa, ojab30BaTbCs
' OCHOBHBIMH €JJMHULIAMH U3MEpEHUs1 00beMa
411 Pemrate HecnoXkHbBIE 331241 HA HAXOXKIEHUE T€OMETPUIECKUX BEITMYUH B

MPAKTUYCCKUX CUTYyalUsIX

Tabmuma 11.3

[TpoBepsiembie AyIeMEHTHI cojiepkanus (6 Kiiacc)

Kon

[IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

HaTypaJ'IBHBIC qucia

1.1

Apudmernueckue JeiMCTBUS C MHOTO3HAaYHBIMU HAaTYPaJbHBIMU YUCIIAMHU.
YucnoBble BbIpaKeHUs, OPAAOK JeHCTBU, HCIIOIb30BAHNE CKOOOK.
Hcrionbs30BaHKE NIPU BEIYUCICHUAX NIEPEMECTUTENBHOIO U COYETATEIIBHOTO
CBOMCTB CJIOKECHHS U YMHOXXEHUS, PACIIPEIEIUTEIILHOIO CBOMCTBA
YMHOKECHHUS

1.2

OxpyrieHne HaTypaJbHbIX YUCEI

1.3

I[eJ'II/ITeJ'II/I M KpaTHBIC Y1 CJIa, HauOOJIBIINHN O6H.IPII>1 ACIIUTCIIb U HAMMCHBIICC
06mee KpaTHOC. ILGHI/IMOCTL CYMMBLI U IPOU3BCACHU A

1.4

JleneHue ¢ oCTaTKOM

Hpobu

2.1

OObIKHOBEHHAs IpO0Ob, OCHOBHOE CBOMCTBO JPOOH, COKpaIlleHue IpoOeH.
CpaBHeHHE U yIopsiIouuBaHue 1podeit

2.2

Pemenue 3a1a4 Ha HaX0XIEHNE YaCTH OT LIEJIOT0 U LIEJIOT0 10 €r0 YacTH.
JpoOHOE 4nCII0 KaK pe3ynbTaT JeIeHUs
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[IpencraBnenue necaTHUHON APOOH B BUE OOBIKHOBEHHOU JPOOH U
BO3MOKHOCTh TIPE/ICTABIICHHs] OOBIKHOBEHHOM APOOU B BUJIE JECATUIHOM
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Jecsatuunbie podu U MeTpUUYecKas cuctemMa Mep. ApupMeTuieckue
JEHCTBUS M YUCIIOBBIE BHIPAKEHUS C OOBIKHOBEHHBIMH U JIECSITHUHBIMH
JIpOOSIMHU

2.5

OtHomienue. JleneHue B JaHHOM OTHOIIEHUH. MacmiTad, mponopuus.
[TpuMmeHeHre nponopLuil IpY PELLIEHUH 3a/1a4

2.6

ITonsTHE TpoLeHTa. BhIuncaeHne NpoLeHTa OT BEJIMYNHBI U BEJIMYHHBI 110 €€
MPOLEHTY. BeIpaxeHue MpoLeHTOB AeCATUYHBIMU Apo0sMu. Perienne 3anau
Ha IPOLICHTHI. BbIpakeHNe OTHOIIECHHS BEJIMYMH B ITPOIIEHTaX




ITonmoxxurensHBIC U OTPULATCIIBHBIC YHUCJIa

ITonoxxuTeapHBIC U OTpULATCIIBHBIC YHUCJIA. L[eJ'IBIC qucjia. MO,I[y.]'IB quciia,

3.1 reoMeTpHYECKas MHTEpIpETaIys MOy uncia. M300paxeHne yucen Ha
KOOpAMHATHOM npsAMoil. UncnoBsie npoMexxyTKkH. CpaBHEHUE UnCen
39 ApudmeTnueckue JeiCTBUS C MOJOKUTEIbHBIMUA U OTPUIATETbHBIMU
’ YU CIIaMH
[TpstmoyronbHast cucTeMa KOOPAMHAT Ha IIIOCKOCTU. KoopAuHATHI TOUKY HA
33 IUIOCKOCTH, abcuucca u opanHaTta. [loctpoenue Touek u ¢puryp Ha
KOOPAMHATHOW INIOCKOCTH
4 bykBeHHBIE BBIpAKEHUS
[Tpumenenue OYKB JJIs 3aITUCH MAaTEMaTUYECKUX BBIPAKEHUH U
41 npemioxeHuii. CBoiicTBa apudMeTuuecKux AeicTBUi. bykBeHHbIe
' BBIPQXXEHHS M YUCIIOBBIE M10ICTAHOBKU. byKBeHHBbIE paBEHCTBA, HAXOKICHHE
HEU3BECTHOTO KOMITOHEHTA
49 ®opmynsl, GOpMYIIBI IEPUMETpPA U TUIOHIAIN MPSIMOYTOJIbHUKA, KBaIpaTa,
) o0bema mapaenenurnena u kyoa
5 Pemrenue TekcTOBBIX 3a7a4
5.1 Pemenne TekcTOBBIX 33724 apuMETUUECKUM CIIOCOOOM
59 Pemenne nmornueckux 3amad. Pemenne 3aqau mepe6opoM BceX BOZMOKHBIX
' BapHUaHTOB
Pemenue 3anau, conpepxaiinx 3aBUCUMOCTH, CBSA3bIBAIOLINX BETUUYHUHBIL:
CKOPOCTb, BPEMS$1, paCCTOSIHHE, 1IeHa, KOJIMYECTBO, CTOMMOCTH,
53 IIPOU3BOIUTENILHOCTD, BpeMsl, 00beM paOoThl. ENMMHUIIBI H3MEpEeHus: Macchl,
CTOMMOCTH, PacCTOSIHUS, BPEMEHH, CKOPOCTU. CBsI3b MEXly €AUHULIAMU
MU3MEPEHUS K0 BEIIMYUHBI
54 Pemenue 3aay, CB3aHHBIX C OTHOUIEHUEM, IPOMOPLIMOHATIEHOCTHIO
' BEJIMYMH, POIICHTAMHU; PEIlIeHNEe OCHOBHBIX 3a7]a4 Ha APOOU U MPOIICHTHI
55 Orenka u IpUKHIKa, OKpyTieHue pesynbrara. CocraBneHue OyKBEHHBIX
' BBIPAKEHUM 110 YCIIOBHUIO 33a4H.
56 [IpencraBnenue TaHHBIX C TOMOIIBIO TaOHIl 1 quarpamMm. CtonOvarsie
’ auarpaMmbl. UTeHHE KPYTOBBIX JHArpaMM
6 Harnsanas reomerpust
6.1 Touka, npsmasi, OTpE30K, Jy4Y, YroJjl, JOMaHasi, MHOTOYTOJIbHUK,
' YEeTBIPEXYTOJbHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPYT
6.2 B3aumnoe pacronoxxeHne AByX NpsSMbIX Ha IUIOCKOCTH, MapaijiesbHbIe

IpSIMBIE, IEPIICHINKYJISIPHBIE NTPSMBbIE




W3mepenne pacCTOSTHUN: MEXIY ABYMs TOUKaMU, OT TOYKHU [0 NPSMOH,

6.3 JUIMHA MapIIpyTa Ha KBAaJAPAaTHOH ceTKe

6.4 W3mepeHue U MOCTPOEHUE YIJIOB € IOMOIIbIO TPAHCIOPTUPA

6.5 Buasl TpeyroiabHIUKOB: OCTPOYTOJIbHBIHN, IPSIMOYTOJIbHBIN, TYIOYTOJIbHBIMH,
paBHOOEAPEHHBIN, PABHOCTOPOHHUI

6.6 YetpipexyronpHUK. [IpSIMOYyroapHHK, KBaIpaT: UCIIOIb30BaHUE CBOMCTB

CTOPOH, YIJIOB, IMarOHAJIEH

N300pakeHre reoMeTpruecKux (huryp Ha HEJTMHOBAaHHOM Oymare ¢
6.7 UCTIOJIb30BAaHUEM LIUPKYIIS, TMHEHKH, YTOJIbHUKA, TPAHCIIOPTHPA.
[TocTpoenus Ha KieT4aTol Oymare

6.8 [lepumeTp MHOTOYTOJILHUKA

[TonsTre muomanu Gurypsl, €IUHUIBI U3MepeHus Tiomaan. [Ipubnmxennoe

6.9 .
U3MEpEeHHE oW GpUryp, B TOM 4HCiIe Ha KBaJAPaTHOU CETKe

6.10 [TpubnmxeHHOe U3MEPEHNE AJIMHBI OKPYXHOCTH, TUIOIIAIU Kpyra

CI/IMMCTpI/IHZ HCHTpAJIbHAas, OCCBAsA U 3CpPKaJIbHasd. HOCTpOCHI/Ie

6.11
CUMMETPUYHBIX PUTYP

Harnsanbie npeacraBieHus 0 MPOCTPAHCTBEHHBIX (PUTypax:
napaJulenenunen, Kyo, mpusmMa, mupamuaa, KOHyc, DIMHAP, map u chepa.
N300paxkenue mpocTpaHcTBeHHBIX (uryp. [Ipumeps! pazBepTok
MHOTOIPaHHHUKOB, IWIMHPA U KoHyca. Co3naHne Moerneit
IPOCTPaHCTBEHHBIX (puryp (13 Oymaru, MpoBOJIOKH, IUTACTHIINHA U JPYTUX
MaTepHasoB)

6.12

[Tonsitne 06beMa, equHUIIBI U3MepeHus 00bemMa. O0BEM MPSIMOYTOJIBHOTO

6.13
napajuienenumnena, kyoa

Tabmuua 11.4
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
o0pa3oBaTenbHO mporpaMmsl (7 Kiacc)

Kon IIpoBepsiemble IpEeMETHBIE PE3YIbTaThl OCBOCHUS OCHOBHOMN
MIPOBEPSIEMOT0 | 00pa30BATEIHHOM MPOTPAMMBI OCHOBHOT'O OOIIIETO 0Opa30BaHUs
pe3ynbTara

1 Yucna U BEIYUCICHUS

BI)IHOJ'IHSITI), COYCTasA YCTHBIC U TMCbEMCHHBIC ITPUCMBI, apI/I(bMeTI/I‘—IeCKI/Ie

1.1 .
ACUCTBUA C PAllTMOHAJIBHBIMHA YUCIIaMHA

HaxoauTs 3Hau€HUs: YMCIOBBIX BBIPAXKEHU, TPUMEHATh Pa3HOOOpa3HbIE
1.2 CIOCOOBI ¥ MPUEMBbI BHIYMCIICHUS 3HAUEHUN JPOOHBIX BHIPAKEHUH,
coJiepKaluX OOBIKHOBEHHBIC U JIECATUYHBIC IPOOH




[TepexoauTthb OT OJHOM (GOPMBI 3aIMCH YUCEI K APYTroi (peoOpa3oBHIBATh

1.3 JECATUYHYIO IpO0Ob B OOBIKHOBEHHYIO, OOBIKHOBEHHYIO B IECATHYHYIO, B
YaCTHOCTH, B OECKOHEUHYIO IECATUIHYIO JPOOb)
1.4 CpaBHUBATh U YIOPSAI0YNBATH PALIMOHAIBHBIE YUCIIA
1.5 OKpyrasTh yncia
BbINOIHATE NPUKUIKY U OLICHKY pe3yJIbTaTa BEIYMCIICHHM, OLICHKY 3HAYCHUU
1.6 YUCJIOBBIX BBIPAKECHUN. BBINOIHATH IEUCTBUSA CO CTEIEHAMM C
HaTypaJIbHBIMU I10Ka3aTeIsIMU
17 [TpyuMeHsTh PU3HAKU JETMMOCTH, PA3JI0KEHHE HA MHOKUTENIN HATypaJIbHbIX
) YHCell
Pemats npakTuko-OpUEHTHPOBAHHBIE 3a7]a4H, CBSI3aHHBIE C OTHOLICHHEM
18 BEJIMYMH, IPONOPLUOHAIBHOCTBIO BEJIUYHH, IIPOLICHTAMU, HHTEPIIPETUPOBATH
' pE3yJIbTaThl PELIEHUS 3aa4 C yYETOM OTPaHUYEHUM, CBSI3aHHBIX CO
CBOWCTBaMH paccMaTpUBaEMbIX OOBEKTOB
2 Anrebpanyeckue BhIpaXKeHUs
1 Hcnonp30BaTh anredpandeckyto TEPMUHOIOTUIO U CUMBOJIUKY, IPUMEHSTH €€
' B IIPOLIECCE OCBOCHMS Y4eOHOT0 MaTepuaa
29 HaxonuTh 3HaueHMst OYKBEHHBIX BBIPAKEHUH MTPU 3aJaHHBIX 3HAUEHUSX
' MIEPEMEHHBIX
)3 BoinonHATe npeoOpa3oBaHus LEI0T0 BRIPAXKEHNSI B MHOTOUJIEH IPUBEIEHUEM
' NOJOOHBIX CIaraeMbIX, PaCKPbITHEM CKOOOK
24 BbINoMHATE YMHOKEHHE OJIHOYJIEHA HA MHOTOYJIEH M MHOTOYJIEHA Ha
' MHOTOYJIEH, IPUMEHATH (POPMYJIbl KBaJlpaTa CyMMBI U KBaJipaTa pa3HOCTH
Ocy1ecTBIATh pa3aoKEHNE MHOTOWIEHOB HA MHOXKHTEIH C IIOMOIIBIO
2.5 BBIHECEHMSI 32 CKOOKH OOIIETO MHOXHTEJIS, IPYNIIUPOBKU CIIaraeMblX,
npruMeHeHUs GOopMYI COKPALLIEHHOTO YMHO)KEHUS
26 [TpumeHsTH TpeoOpa3zoBaHNs MHOTOWICHOB JJIsl PEIIEHUS pa3IMyHbIX 3a/1a4
' 13 MaTeMaTHKHU, CMEKHBIX IIPEIMETOB, U3 PEAIbHON NPAKTUKU
57 Hcnonp30BaTh CBOICTBA CTENEHEH ¢ HaTypalbHBIMU MOKAa3aTENIAMU JUIs
' npeoOpa3oBaHuUs BEIPAKECHUN
3 VYpaBHEHMS U HEPABEHCTBA
PemaTe nuHelHbIE ypaBHEHUS C OJHOW IEPEMEHHOM, IPUMEHSIS IIPaBUiIa
3.1 Iepexo/ia OT UCXOJHOTO YPAaBHEHHUS K paBHOCUIbHOMY eMy. IIpoBepsiTs,
ABJIIETCS JIM YUCIIO KOPHEM YpPaBHEHMS
39 [TpumensTh rpaduueckre METO bl PU PEIICHNHN JIMHEWHBIX YPaBHEHUHN U UX

CHCTEM




[TonGupats mpuMepsI Map YUCe, ABISIOMIUXCS PeIICHHEM JIMHEHHOTO

3.3
YPaBHEHHUS C ABYMs [IEPEMEHHBIMU
CTpouTh B KOOPAUHATHOH IIIOCKOCTH I'padUK JIMHEHHOTO YpaBHEHUS C

34 JBYMsI IEGPEMEHHBIMHU; TTOJIB3YSICh TPAaUKOM, IPUBOAUTH PUMEPHI PELICHUS
ypaBHEHUS

35 Pemarts cucremsl ByX JIMHEWHBIX YPAaBHEHUH C IByMs IEPEMEHHBIMHU, B TOM

' yucie rpadpu4ecku

CocTaBisTh U pelaTh JIMHEHHOE YPaBHEHNUE WM CUCTEMY JIMHEUHBIX

3.6 YPaBHEHHUH IO YCIIOBUIO 33J1a4l, UHTEPIIPETUPOBATh B COOTBETCTBUHU C
KOHTEKCTOM 3a/1a4yy MOJIY4CHHBIN pe3ybTaT

4 Koopaunats! u rpadpuku. @yHkuun
N300pakaTh Ha KOOPIAUHATHOW MPSIMOM TOUKH, COOTBETCTBYIOIINE 331aHHBIM

4.1 KOOpAMHATaM, JIy4H, OTPE3KH, HHTEPBAJIbl, 3alIMChIBATh YHCIIOBbIE
IPOMEXKYTKH Ha aNredpandyeckoMm s3bIKe

4.2 Otmeudats B KOOPAMHATHOM INIOCKOCTH TOUYKH I10 3aJaHHBIM KOOpIAUHATaM

4.3 Crpouts rpaduku muHeHHBIX QyHKIUNA. CTpouTh rpaduk QyHKIUHN y = [X]|
OnuceIBaTh ¢ TOMOLIBIO (GYHKIMI U3BECTHBIE 3aBUCUMOCTH MEXKY

4.4 BEJIMYNHAMU: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHY, KOJINYECTBO, CTOUMOCTb,
IPOU3BOIUTENLHOCTD, BpeMsl, 00beM PabOoThI

4.5 Haxonuts 3HaueHne QyHKINH 110 3HAYCHUIO €€ apTyMEHTa
[Tonumats rpaduueckuii cocod mpeacTaBiIeHUs U aHaiu3a nHpopMalu,

4.6 U3BJIEKATh U UHTEPIPETUPOBATH HH(POPMALINIO U3 TPAPHUKOB pealbHBIX
MPOLECCOB U 3aBUCUMOCTEM

5 BeposATHOCTB U CTaTUCTHKA
Uurats nH(popmMalnio, NpeCTaBICHHYIO B TaOIUIaX, HA AUarpaMMax,

5.1 IPECTaBIATh JJaHHbIE B BUE TaOJMIl, CTPOUTH AUArpaMMsbl (CTOIOMKOBBIE
(cronmbuaTtblie) U KpyTroBbI€) 110 MacCUBaM 3HAYCHUN

59 OnuceIBaTh U UHTEPIIPETUPOBATH PEANIbHBIE YUCIIOBbIE JaHHBIE,

’ MIpE/ICTaBJICHHBIC B TA0IHUIAX, HA TUarpaMmax, rpadukax

Hcnonp30BatTh AJ1 ONMCAaHUS JAHHBIX CTATUCTUUECKNE XAPAKTEPUCTUKHU:

53 cpeaHee apupMeTHIECKoe, MeIiaHa, HauOoJIbIllee U HauMEHblIIee 3HaYeHN,
pa3max
MMmeTh npeacTaBiieHue O CIIy4aiiHONM M3MEHYMBOCTH Ha PUMEPAX IIEH,

54 (bu3nUecKrX BETUYMH, AaHTPOIIOMETPHUYECKUX JaHHBIX, UMETh NPE/ICTaBICHUE
0 CTaTUCTUYECKOU YCTOMYUBOCTH

6 I'eomerpus




6.1

Pacnio3naBate U3y4eHHbIE T€OMETPUYECKUE (PUTYPBI, ONIPEIENIATh UX
B3aMMHOE PACIOJI0KEHHE, N300pakaTh TeOMETpUUYECKHE (PUTYDPBI, BBITOIHATh
YEPTEXkKU 110 YCIOBUIO 3a7a4d. VI3MEpsTh JIMHEWHBIC U YIJTI0BbIE BEINYUHBI.
Pewrats 3a1a4n Ha BBIYMCIICHHUE UIMH OTPE3KOB U BEIIMYHH YIJIOB

6.2

Jenatb rpy0Oyro OIICHKY JIMHEHHBIX U YTTIOBBIX BEJIMYUH MIPEIMETOB B
peabHOM JKU3HHU, pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznuuaTh pa3mepsl ITHX
00BEKTOB IO MOPAJKY BEJIUUUHBI

6.3

CTpOI/ITB YEPTECIKU K TCOMCTPUICCKHM 3ajladaM

6.4

[Tonb30BaThCs MpU3HAKaMU PABEHCTBA TPEYTOJILHUKOB, UCIIOIb30BAThH
MIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJbHUKOB IIPH PEIICHUH 3aa4

6.5

HpOBOl[I/ITB JIOTUYCCKUE PACCYKACHUS C UCITOJIB30BAHUECM I'COMCTPUICCKUX
TEeOpeM

6.6

ITonp3oBaThCs IMPpU3HAKaMH PaBCHCTBA IIPAMOYTOJIBHBIX TPEYI'OJIbHUKOB,
CBOMCTBOM MCIUAHBI, HpOBeHCHHOﬁ K TUIIOTCHY3C ITPAMOYT'OJIBHOTO
TPEYIroJIbHUKA, B PCIICHUHU TCOMETPHUICCKUX 3aaaY

6.7

OnpenensaTh MapaiieabHOCTh MPSMBIX C TOMOIIBIO YTTIOB, KOTOPBIE 00pa3yeT
¢ HUMHU cekymas. Onpenenars napamuiebHOCTh MPSIMBIX C TOMOILBIO
PaBEHCTBA PACCTOSTHUN OT TOYEK OAHOU MPSAMOM 0 TOUEK APYTroM MpsMoil

6.8

Pemiats 3a1aun Ha kieryaToi Oymare

6.9

HpOBOI[I/ITB BBIYMCJICHUA U HAXOAUTHh YU CIOBBIC U 6YKB6HHLIC 3HAa4YCHUA
YIJIOB B TCOMCTPHUYICCKUX 3adadaX € UCIIOJIb30BAHUCM CYMMBI YI'JIOB
TPEYIrOJILHUKOB U MHOTI'OYT'OJIbHUKOB, CBOICTB YIrJjoB, O6p330BaHHI)IX npu
NEPECCUCHNH ABYX MapalJICIbHBIX IMPAMBIX CCKymeI. Pemate IMPAKTUYCCKUC
3a1a41 Ha HaAXOKACHHUEC YTIJIOB

6.10

Brnaners NoHATHEM r€OMETPUYECKOIO MECTA TOUEK. Y METh ONPEAEIATh
OMCCeKTpUCY yIJla U CepeIMHHBIN MEPIEeHIUKYIISP K OTPE3KY Kak
TFEOMETPUUYECKHUE MECTA TOUEK

6.11

DopMynMpOBATH OIIPEAEIICHNS] OKPYKHOCTH M Kpyra, XOp/Jbl M THAMETpa
OKPY>KHOCTH, T10JIb30BATHCS UX CBOMCTBAMU. Y METh IPUMEHATH 9TU CBOMCTBA
IIPU PELIECHUN 3a/1a4

6.12

Bnagets noHsATHEM ONUMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYKHOCTH, YMETh
HaXoauTh ee HeHTp. [loap30BaThcs akTaMu O TOM, YTO OMCCEKTPUCHI YTIIOB
TpeyrojbHHKa IepeceKaroTcsl B OAHON TOUYKE, U O TOM, UTO CEpPEeIMHHBIE
NEPIEeHIUKYIISAPBI K CTOPOHAM TPEYroJbHUKA MEPECEKAIOTCS B OAHON TOUKE

6.13

BrnaneTs nmoHsTHEM KacaTeabHOU K OKPY’KHOCTH, ITOJIb30BATHCA TCOpCMOﬁ 0
NEPNCHAUKYIIAPHOCTU KacaTellbHOM U paanyca, IpOBCACHHOI'O K TOUKC
KacaHus




6.14

ITonp30BaThCs MPOCTENIIMMU T€OMETPUIECKUMU HEPABEHCTBAMU, [IOHUMATh
UX MPAKTUYECKUN CMBICII

6.15

[IpoBOAUTHE OCHOBHBIE T€OMETPUUECKHE MIOCTPOEHHUS C IOMOILBIO LIUPKYIISL U
JIMHENKHA

Tabmauua 11.5

ITpoBepsiemble iIeMEHTHI coepkanus (7 Kiacc)

Kon [IpoBepsieMbIil 2JIEMEHT cOAep KaHUs
1 Yucina u BBIYUCIICHUS
JpoOu 0OBIKHOBEHHBIE U IECATHYHBIC, IIEPEXO0]T OT OHON (POPMBI 3aHucu
1.1 npo6eit k apyroii. [loHsaTre panoHalIbHOTO YKCIa, 3aUCh, CPAaBHEHHE,
YHOPSAAOYMBAHUE PALIUOHATIBHBIX YHCEI
12 Apudmerndeckue 1eHCTBHS ¢ pallMOHAIBHBIMY YKMcIaMy. Pemenue 3agau
' U3 pealbHOM MPAKTUKU Ha YacTH, Ha ApoOU
13 CreneHb ¢ HaTypaJIbHBIM IIOKa3aTeJIeM: ONpeeeHue, Ipeodpa3oBaHue
' BBIPa)KEHUI1 Ha OCHOBE OIpEIEIeHNs, 3aUCh OOJIBIINX YUCEell
[TponeHThI, 3aUCh MPOILIEHTOB B BHJIE IPOOH U APOOH B BHJIE IPOLIEHTOB.
1.4 Tpu OCHOBHBIE 3a/1a4M HA IIPOLEHTHI, PEIICHUE 3a1a4 U3 PEeaJIbHON
IPAKTUKU
L5 [TprMeHeHre NPU3HAKOB JIEIUMOCTH, Pa3I0KEeHNE Ha MHOXKHUTEIH
' HaTypaJbHbIX YHCEI
16 PeanibHble 3aBUCIMOCTH, B TOM YHUCIIE TIpsiMasi U oOpaTHas
' IPONOPLUOHAIBHOCTH
2 Anrebpanyeckue BbIpaxeHHs
71 ITepeMeHHBIE, YMCIIOBOE 3HAUEHUE BBIPAXKEHUS C IEPEMEHHOM.
' JlonycTuMble 3HaUEHUS IEPEMEHHBIX
29 ITpencraBieHne 3aBUCUMOCTH MEX/y BETMYMHAMU B BUI€ (OPMYIIBI.
' Beruucnenus no gpopmynam
53 [TpeoOpa3zoBanre OYKBEHHBIX BBIPAKEHUMN, TOXKIECTBEHHO PaBHbIE
' BBIPAXKECHUS
24 CBolicTBa CTENIEHU C HATYPAJIbHBIM I10Ka3aTEIEM
)5 OpnnowieHbl 1 MHOrowiIeHsl. CreneHs MHOrowieHa. CloXeHue, BBIYUTaHNUE,
' YMHOXEHHE MHOTOYJIEHOB
DopMyJIbl COKPAILIEHHOTO YMHOKEHUS: KBaJlpaT CyMMbI U KBapat
2.6 pazHocTu. @opmysa pa3HOCTH KBaapaToB. Pa3inokeHrne MHOTOWICHOB Ha

MHOXUTCEIN




YpaBHeHus

VYpaBHeHHE, KOPEHb YpaBHEHUs, MpaBuiia mpeoOpa3oBaHus ypaBHEHMUS,

3.1 .
PaBHOCHUJIIBHOCTb YPaBHEHUN
39 JIuHeitHoe ypaBHEHUE C OJJHOM MTEPEMEHHOM, YMCIIO0 KOPHEHN JTMHEHHOTO
' YPaBHEHHs, PEILICHUE JIMHENHBIX YPABHECHUM
33 CocraBieHne ypaBHEHUH 110 YCIOBUIO 3aJjaui. PerieHne TEKCTOBBIX 3ajau C
' HIOMOIIBIO ypaBHEHHI
34 JluneliHOE ypaBHEHUE C IBYMs IEPEMEHHBIMH U €T0 Ipaduk
CucremMa IByX JUHEUHBIX YPaBHEHUH C IBYMs EepeMEHHbIMU. Permenue
3.5 CHCTEM YpaBHEHHUH cr1ocOOOM MoAcTaHOBKU. [IpuMepsl pereHust TeKCTOBBIX
3aJa4 ¢ IOMOIIbIO CUCTEM YPaBHEHUN
4 Koopaunats! u rpaduku. @yHkunn
4.1 Koopaunara Touku Ha mpsiMoi
49 YucnoBble NPOMEXKYTKU. PaccTossHUE MEX Yy 1BYMS TOUKaMU
' KOOpJAMHATHOM NPMOK
43 [TpsimoyronbHas cuctema koopauHar, ocu Ox u Oy. Abcuucca u opauHaTa
' TOYKHM Ha KOOPJMHATHOM IJIOCKOCTH
44 [Tpumeps! rpadukoB, 3a1aHHbIX GopMynamu. YTeHHne rpadMKoB peaabHbIX
' 3aBUCUMOCTEH
4.5 [Toustue pynxuuu. I'papux Gynkun. CoiicTBa GyHKIMN
4.6 Jluneitnas pynkuus, ee rpaduk. I'papux pyHkmm y = [X|
47 I'paduueckoe perieHne JIMHEHHBIX YPaBHEHUH U CUCTEM JIMHEHHBIX
' ypaBHEHUH
5 BeposATHOCTB U CTaTUCTHKA
[IpencraBieHue JaHHBIX B BUJE TaOIUL, 1UarpaMM, rpauKoB. 3aroIHEHUE
Ta0JINL, YTEHUE U MOCTPOCHHUE JUarpamMm (CTOJIOMKOBBIX (CTONOYATHIX) U
5.1 KpyroBbIX). UTeHne rpadmKoB peajabHbIX MPOIecCcoB. M3BneueHue
uH(pOpMallUy U3 AMarpaMM U TabJIuL, UCIIOJIb30BAHUE U UHTEPIIpEeTalns
JTAHHBIX
OnucarenbHas CTaTHUCTUKA: CpeiHEE apuPMeTUUecKoe, MeIuaHa, pa3max,
5.2 HauOoJIbIlIee ¥ HAaMMEHblIee 3HaUeHUsl Habopa YUCIOBBIX JaHHbIX.
[Ipumeps! cinydalilHOM U3MEHUYNBOCTH
53 Crny4aliHbli SKCIIEpUMEHT (OIBIT) U Clly4yaifHoe coObITHe. BeposTHOCTh 1

yacToTa. Poip MaJIOBCPOATHBIX U MPAKTUYCCKU NOCTOBCPHLIX COOBITHII B




npupojie u B odmiecTBe. MoHeTa U UrpalibHasi KOCTh B TEOPUU
BEPOSATHOCTEMN

5.4

I'pad, Bepmuna, pedpo. Crenens BepmnHbl. Ynciao pedep 1 cymmapHast
creneHb BepimH. [IpeacraBnenue o cesizHoCTH rpada. Llenu v nukIIbL.
[Tytu B rpadax. O6xon rpada (siinepos myts). [IpencraBnenue 00
OpPHEHTHPOBAaHHOM rpade. Pemenue 3agau ¢ nomomiso rpagos

['eomeTpus

6.1

Hauanbnabie nonstus reomerpun. Touka, npsimas, OTPE30K, JTyd. YTOIL
Buape! yrinos. BeptukanbHbie 1 CMEXHBIE YIibl. buccekTpuca yria.
Jlomanas, MHOrOyrosnbHUK. [lapannenbHOCTh M NEPIEHIUKYISIPHOCTD
IPSAMBIX

6.2

Cummerpuunbie ¢purypsl. OCHOBHBIE CBOWCTBA OCEBON CHMMETPHH.
[TpriMepbl CHMMETPUH B OKPYKAIOLIEM MUPE

6.3

OcHOBHBIE TOCTPOEHUS C TIOMOIIBIO LIUPKYJIS U JIUHEUKH. TpeyronbHHUK.
BricoTa, Mennana, OuccekTpurca, uX CBOMCTBA

6.4

PaBHOOEIpeHHBIN 1 pABHOCTOPOHHUI TpeyroasHUuKHU. HepaBeHcTBO
TpeyrojbHUKa

6.5

CBolicTBa U NPU3HAKK paBHOOEIPEHHOIO TpeyrojbHuKa. [Ipu3naku
PaBEHCTBA TPEYTrOJIbHUKOB

6.6

CBolicTBa 1 MPU3HAKU ITapaJUICIIbHBIX ITPAMBIX. Cy'MMa YrioB
TPEYroJIbHUKA. 1335 (2110504 ( YIJIbl TPEYT'OJIbHUKA

6.7

[TpstmoyronbHBIN TpeyroabHUK. CBOWCTBO MEIUAHBI IPSIMOYTOJIBHOTO
TPEYroJbHHUKA, IPOBEACHHON K THIIOTEHY3€. [Ipu3Haku paBeHcTBa
HPSMOYTOJIHBIX TPEYrOJIbHUKOB. [IpSMOYTONIBHBIN TPEYrOJIbHUK C YIJIOM B
30°

6.8

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUTMHE JIOMaHOH, TeopeMa 0 OOJIBIIIEM YTJIe U OOJIbIIIEeH CTOPOHE
TpeyrojbHuKa. [lepnenauKyssap u HakKJIOHHas

6.9

I'eomeTpuyeckoe MecTo To4YeK. buccekTpuca yriia U cepeuHHbII
IIEPHEHANUKYIISIP K OTPE3KY KaK TEOMETPUYECKUE MECTA TOUEK

6.10

OKpy’KHOCTb U KpYT, XOpJia U JIUaMeTp, UX CBOICcTBa. B3aumHoe
pacroIoXkeHNe OKpYKHOCTH U npsiMoi. KacarenpHas u cexymas k
OKPYXHOCTH

6.11

OKpy’KHOCTb, BIMCAaHHAs B yrojl. BnucanHas u onycaHHas OKpy>KHOCTH
TpPEYrojbHUKa

Tabmuua 11.6

[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHUS OCHOBHOM
00pa3oBaTenbHON TPOrpamMMBbI § Kiacca




Kon
MIPOBEPSIEMOTO
pe3ynbrarta

[IpoBepsieMbie TpeIMETHBIE PE3YIbTAaThl OCBOCHUS OCHOBHOM
00pa30BaTeNbHOI MPOrpaMMbl OCHOBHOTO 00IIIero 00pa3oBaHus

Yucna 1 BEIUUCIIEHUSA

1.1

Hcmons30BaTh HavyaILHBIE MMpEaACTABICHUA O MHOXKECTBC HeﬁCTBHTeHBHBIX
YUCEII IJIs1 CpaBHCHUSA, OKPYTJICHUA U BBI‘II/ICJ'IGHI/II\/'I, I/1306pa)KaTB
HeﬁCTBHTeHBHBIe quciia TOYKaMH Ha KOOpI[HH&THOfI HpHMOﬁ

1.2

[TpuMeHsITh MOHATHE apUPMETHIESCKOTO KBAIPATHOTO KOPHS, HAXOIUTh
KBaJIpaTHBIC KOPHU, UCIIOJIB3YS IIPH HEOOXOAUMMOCTH KAIBKYJIISTOP,
BBITNOJHATH Mpeo0pa3oBaHusl BhIPAXKEHUHN, COJEPKAIIUX KBaIpaTHbIE KOPHH,
HCIIOJIb3Ysl CBOMCTBA KOpHEU

1.3

Hcnonp30BaTh 3amucu OONBIINX U MaJIBIX YHUCEI C IIOMOIIBIO ACCATHUYHBIX
npobeii u creneHe yucia 10

AnreGpanyecKue BhIPaKECHH

2.1

HpI/IMeHHTb IIOHATHC CTCIICHHU C OCJIBIM II0OKAa3aTCJICM, BBIIIOJIHATH
Hp606paSOBaHI/I$I BBIpa)I(eHPlﬁ, CoACPIKAIUX CTCIICHU C LCJIBIM I10KAa3aTCJICEM

2.2

BBINOTHSATE TOX/IECTBEHHBIC TIPEOOPA30BaHKsI PAMOHATBHBIX BBIPAKCHUIH
Ha OCHOBE TPaBHJI ICHCTBUI HAJl MHOTOWICHAMH M alIreOpanyecKUMU
IpoOsMu

23

PacknanpiBaTh KBaI[paTHBIﬁ TPCXYWICH HAa MHOXHUTCIIU

24

[TpumeHsTH TpeoOpa3zoBaHUs BEIPAXKEHUI [T pellIeHNs Pa3InYHbIX 33134
U3 MaTeMaTHKH, CMEXHBIX MPEJAMETOB, U3 PEAIbHOM MPAKTUKU

YpaBHEHHS 1 HEPABEHCTBA

3.1

Peniate HHHeﬁHHe, KBaJApPATHBIC YPABHCHHUA U pAllMOHAJIbHBIC YPABHCHUA,
CBOAIIHECA K HUM, CUCTECMBI IBYX ypaBHeHI/Iﬁ C ABYMs IICPEMCHHBIMU

3.2

[TpoBoauTH MpoCTEiiNe NCCe0BaHNsI YPaBHEHUI U CUCTEM ypaBHEHHH, B
TOM YHCJIe ¢ IPUMEHEHUEM Irpaduyeckux npeacTaBieHuil (ycTaHaBIUBaTh,
UMEET JIM ypaBHEHUE WU CUCTEMa YpPaBHEHUH PELIeHHUs], €CIIH UMEET, TO
CKOJIBKO, U TIPOYEE)

3.3

[TepexoauTh OT crioBeCcHOM (HOPMYITHUPOBKH 33/1a4H K €€ alredpandecKkou
MOJIEJIN ¢ TIOMOILBIO COCTABIICHHS YPaBHEHHUS UJIM CUCTEMBI YPaBHEHH,
HHTEPHNPETUPOBATE B COOTBETCTBUH C KOHTEKCTOM 3aaa4un HOHy‘-IeHHBIfI
pe3ynbTaT

34

[IprMeHsATh CBOMCTBA YUCIOBBIX HEPABEHCTB JIJIsi CPABHEHU S, OLICHKH,
pemaTh JUHEHbIE HEPABEHCTBA C OHON MEPEMEHHOM U UX CUCTEMBI,
JaBaTh rpauUIECKyI0 UIUTFOCTPAIIUI0O MHOXKECTBA PEIICHUI HEPaBEHCTRA,
CHCTEMbI HEPABEHCTB




DyHKIMHU

ITornMaTes B HCIIOIB30BAThH (bYHKHI/IOHaJ'IBHI)IC IIOHATHA U A3BIK (TepMI/IHBI,

4.1 CHUMBOJIMYECKHE 0003HAUEHUS ), OTIPENIENIATh 3HaUeHUE (PYHKIHH 10
3HAYEHUIO apTyMEHTa, ONPEeNIATh CBOMCTBA (DYHKIUH 10 ee Tpaduky
_k
4.2 Crpoutsb rpaduku 371eMeHTapHbIX GYHKIUN BUIA: X,y=x2,y=x3,y
= |x|, onMcHIBaTh CBOKWCTBA YHCIOBOM (DYHKIUH 110 €€ rpaduky
5 BeposTHOCTB U CTaTUCTHKA
W3Bnexath U mpeoOpa3oBeIBATH HHPOPMALIUIO, IPEICTABICHHYIO B BUJIE
5.1 TabIuIL, AUarpamMmm, rpaduKoB, MPEICTABIATh JaHHBIC B BUJIE TaOIHII,
Jyarpamm, rpaukoB
OnuceIBaTh JaHHBIE C IOMOILBIO CTATUCTUYECKUX TOKa3aTeNIeh: CPEeTHUX
5.2 3HAYEHHUI U Mep paccerBaHus (pa3Max, JUCIEPCHs U CTaHIapTHOE
OTKJIOHCHHE)
513 HaxonuTh 4acTOTHI UMCIIOBBIX 3HAYEHUH U YACTOTHI COOBITUMH, B TOM YHCIIE
' 0 pe3ysbTaTaM U3MEpPEeHUH 1 HaOI0AeHN I
HaxonuTh BepoSTHOCTH CITy4alHbIX COOBITHI B ONBITAX, 3HAs BEPOSTHOCTH
54 3JIEMEHTAPHBIX COOBITUH, B TOM YHCJIE B OIBITaX C PABHOBO3MOKHBIMU
3JIEMEHTAPHBIMU COOBITUAMU
55 Hcnonp30Bath rpadguuecKie MOJIENN: AEPEBO CIIyU4aifHOTO SKCIIEPHIMEHTA,
' Juarpammbl Diiiepa, yuciaoBast npsmas
OnepupoBaTh MOHATUAMHU: MHOXKECTBO, ITOAMHOXKECTBO; BBITIOJIHAThH
5.6 orepauy HaJl MHOYKECTBaAaMU: 00bEIMHEHNUE, IEpECeUeHue, TONOIHEHHE;
NEPEYUCIIATD AIEMEHThl MHOXKECTB, IPUMEHSTh CBONCTBA MHOXECTB
Hcnonb3oBath rpadguueckoe NpeaAcTaBIeHne MHOXKECTB U CBSA3EH MEXITY
5.7 HUMM JUIs OTIMCAHMSI ITPOLIECCOB U SIBJICHUMN, B TOM YHCIIE NIPH PEILICHUH
3aJa4 U3 APYrux y4eOHbIX MPEIMETOB U KypCOB
6 ['eomeTpus
6.1 Pacrio3HaBaTh OCHOBHBIE BUJIbI YETHIPEXYTOJIBHUKOB, UX 3JIEMEHTHI,
’ M0JIb30BATHCS UX CBOMCTBAMH MPU PEIICHUH T'€OMETPUUECKHX 3aa4
6.2 [TpuMeHSTH CBOMCTBA TOUKH IEPECEUECHUsI MeIMaH TPEYTroJibHUKA (LIEHTpa
' Macc) B pelIeHuH 3a/1a4
BraneTs moHsITHEM CpeTHEH TMHUM TPEYTOJIbHUKA U TPANICIIHH, TIPUMEHSTh
6.3 UX CBOMCTBA MpU pELIEHUH reoMeTpruieckux 3aaad. [lonp3oBarees

TeopeMoii Paneca u TEOPEMON O MPONOPLHMOHANBHBIX OTPE3KaX, IPUMEHSTh
UX IS pelIeHus MPAKTHUECKUX 3a1a4




6.4

[IpumMeHsATh PU3HAKH 1101001 TPEYTOJIBHUKOB B PEIICHUU
reOMETPUYECKUX 3a1a4

6.5

[Tonw3oBatbest Teopemoii [Tudaropa amst pemeHus: reOMEeTPUIECKUX U
pakTH4ecKuX 3a7ad. CTpOUTh MaTEMATUUYECKYIO MOJIENb B IPAKTUYECKUX
3a/1a4ax, CaMOCTOSATEIIbHO JI€J1aTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE
JUTUHBI

6.6

BJ'Ia,I[eTB MOHATHUAMHA CHHYCA, KOCHHYCa U TAHI'CHCA OCTPOro yriia
MMpAMOYT'OJIBHOTO TPCYI'OJIbHUKA. ITonp30BaThCs ITUMU MOHATHAMH JIA
pPEIICHUA NPAaKTUYCCKUX 3ada4

6.7

Bbraucisate (pa3imnyHbIME CIIOCOOaMU) TIJI0MIAIh TPEYTOIBHUKA U TUIOMIAN
MHOTOYTOJIBHBIX (pUTYp (MTONIB3YSCH, T1Ie HEOOXOAMMO, KAIBKYIATOPOM).
[TpuMeHSTH MOTyYeHHBIC YMEHUS B IIPAKTUYECKUX 33a9ax

6.8

Bitagers NOHATHAMM BOIMCAaHHOTO U LEHTPAIBHOIO YIila, UCIIOJIb30BaTh
TEOpPEMBI O BIIMCAHHBIX YIJIaX, yIJIax MEX]y XopJamMH (CeKyIUMU) U yIiie
MEXy KacaTeJIbHOW U XOpJOW MPU PEIICHUH N'€OMETPUYECKHUX 3a1a4

6.9

BJ'Ia,I[eTL IMNOHATHUECM OIMMCAHHOI'O YCTBIPCXYI'OJIbHUKA, IPUMCHITH CBOMCTBA
OIMHUCAHHOI'O YCTBIPEXYI'OJIbHUKA ITPU PCUHICHUH 3aaa4

6.10

[TpuMeHSTH MOTyYCHHBIC 3HAHUS Ha MTPAKTUKE - CTPOUTH MaTEMAaTHICCKHE
MOJICIU JIJISl 3a/1a4 PeaibHOM JKU3HU M TPOBOJIUTH COOTBETCTBYIOIINE
BBIYUCIICHUSI C IPUMEHECHUEM MTOI00US U TPUTOHOMETPHH (TI0JIBb3YSCh, IJIe
HEO00X0IUMO, KaJIbKYJIATOPOM)

Tabmuua 11.7

[IpoBepsiembie 371€MEHTHI cofiepkanust (8 Kiacc)

Kon [TpoBepsieMblii HIEMEHT COAEpIKAHUS
1 Yucna u BEIYUCICHUS
11 KBanparnslit kopeHb u3 yncina. [TonsTue 00 upparroHaIbHOM YHCTIE.
' Jecsatruunble MPUOTUKEHUS UPPALMOHATBHBIX YHCET
CaoiicTBa apu(pMeTHUYECKUX KBAAPATHBIX KOPHEH U UX MPUMEHEHUE K
1.2 MpeoOpa30BaHUIO YUCIOBBIX BBIPAKEHHUM U BEIUUCICHUSIM.
JlelicTBUTENIbHBIE YHCIIA
1.3 CremneHs C 1eJIbIM TTOKa3aTesieM U ee cBoicTBa. CTaHaapTHas 3alUCh YKCIia
2 Anrebpanueckue BhIpaXKEeHUS
21 KBanpatHblii TpexdsieH, pa3ioxKeHne KBaApaTHOTO TpeXwieHa Ha
' MHOKUTEH
2.2 Anrebpanyeckas 1po0b. OCHOBHOE CBOMCTBO ayireOpandecKkoil 1poou
23 CrnosxeHue, BBIMUTaHHE, YMHOXKEHHUE, IeTICHUE anreOpandecKux apooei




24 ParnmonanbHbIe BEIpaXXeHUS U UX TpeoOpa3oBaHue
3 VYpaBHEeHUS 1 HEpABEHCTBA
31 KBanparnoe ypaBHeHue, popmyna KOpHei KBaApaTHOTO YpaBHEHHS.
' Teopema Buera
3.2 Pewenne ypaBHeHUH, CBOAAIIMXCS K JIMHEMHBIM U KBaJPATHBIM
3.3 [Ipocreiimme poOHO-pallMOHATIBHBIC YPaBHEHUS
['padmyeckas uHTEpIpeTallUsl ypaBHEHUH C IByMS IIEPEMEHHBIMU U CUCTEM
3.4 JIMHEWHBIX YpaBHEHUH ¢ ABYMS NepeMeHHbIMU. [[pruMepsl pelieHus cuctem
HEJIMHEWHBIX YpaBHEHUH C IByMS IIepeMEHHBIMU
3.5 Pemienune TeKCTOBBIX 3a/a4 alreOpandeckuM CriocoOoM
3.6 YucaoBble HEPAaBEHCTBA U UX CBOMCTBA
3.7 HepaBeHcTBO ¢ 071HOM TTEpEMEHHOM
3.8 PaBHOCHIIBHOCTH HEPABEHCTB
3.9 JIuHeitHbIe HEpaBEHCTBA C OJHOM NTEPEMEHHOM
3.10 CucreMbl TUHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
4 DyHKINH
41 [Tonstue pynkuuu. O6IacTh ONpeaeIeHrus U MHOKECTBO 3HAUCHU
’ byukun. CrnocoOsl 3aganus GyHKIUN
4.2 I'paduk pynkunu. YteHne cBONCTB PYHKIMH 110 €€ rpaduKy
43 [Tpumeps! rpadukoB GYHKINH, OTPAXKAIOLUINX PeaTbHbIE TPOLECCHI
44 OyHKIUY, ONHUCHIBAIONIUE NPSMYIO U 00paTHYIO MPONOPLUOHATbHbIE
' 3aBHCUMOCTH, UX IrpaduKu
4.5 OyHKIMH y = X2,y = X3
4.6 ®dyukuun Y = Vx ,y = x|
4.7 ['padmueckoe penieHue ypaBHEHU U CUCTEM YpaBHEHHM
5 BeposiTHOCTB U cTaTUCTHKA
5.1 [IpencraBieHue JaHHBIX B B TaOIUL, TUarpaMm, rpagukoB
59 MHO0X€eCTBO, 37IEMEHT MHO>KECTBA, IOJAMHOKECTBO. Orepanyy HaJ
' MHOXeCTBaMU: 00bEMHEHNUE, IIepeceueHue, JOMOTHEHNE
53 CaolicTBa onepanuii HaJl MHOXECTBAMU: IEPEMECTUTEIIBHOE,

COUCTATCIIBHOC, paClIpCACIIUTCIIBHOC, BKIIFOUCHUA




Hcnonws3oBanue rpa(bnqecxoro MNpEaACTaBJICHUSA MHOXKCCTB IJIs OITMCAHU

54 .
peaNbHBIX MPOLIECCOB U SIBJIICHUM, MIPU PEILICHUH 3a/1a4.
55 N3mepenne paccenBaHus JaHHbIX. Jlucniepcus U CTaHAAPTHOE OTKIIOHEHHE
' YHCIOBBIX HA0OpoB. Jlnarpamma paccemBaHus
DJIeMEHTapHBIE COOBITHS CIIy4aitHOTO orbiTa. CiydyaliHbIE COOBITHS.
56 BepostHocTtu co6bITHl. ONBITH C PABHOBO3MOKHBIMH 3JI€EMEHTaPHBIMU
' coOpITusaMH. CitydaitHbIii BBIOOp. CBS3b MEXITY MaJOBEPOSTHBIMU U
MPAKTUYECKH TOCTOBEPHBIMU COOBITUSMU B IIPUPOJIE, OOIIECTBE U HAyKe
JepeBo. CBoiicTBa 1epeBbEB: €AMHCTBEHHOCTD ITyTH, CYLLIECTBOBAHHE
5.7 BUCSYEH BEpIINHBI, CBSA3b MEX/I1Y YUCIOM BEPILUH U YHCIIOM pedep.
[TpaBuiio ymHoxxeHus. Pemienue 3aqad ¢ moMoIbo rpagos
[TpotuBononoxHeie coObITHs. {uarpamma Oitniepa. O0be1HEHNE U
5.8 nepeceyeHure coobIThil. HecoBmectHble coObITHsA. DOpMyIia Cl0KEHUs
BEPOSATHOCTEM
5.9 VYcnosHas BepoaTHOCTb. [IpaBuno ymHoxenus. HezaBucumblie coObITHS
[IpencraBnenue s3xkcnepuMeHTa B BUje AepeBa. Pemienne 3a1a4d Ha
5.10 HAaXO0’JIEHUE BEPOSITHOCTEN C MOMOIIBIO JEpEBa CIIy4ailHOTO SKCIIEPUMEHTA,
auarpamm Oiepa
6 ['eomeTpus
6.1 YertsipexyroiapHuku. [lapannenorpamm, ero npusHaku 1 CBOMCTBa
6.2 [TpstmoyronbHUK, poMO, KBaapaT, X MPU3HAKU U CBOWCTBA
6.3 Tpamnenus, paBHOOOKas! Tpanenus, e CBOMCTBA U MPU3HAKY.
' [TpstmoyronbHast Tpaneuus
6.4 Meron ynBoenus meauansl. LlentpanbHas cummerpus. Teopema Paneca u
' TEOpeMa O MPOIOPLHUOHAIBHBIX OTPE3KaxX
6.5 CpenHue TMHUM TPEyrojbHUKa U Tpaneuuu. LleHTp macc TpeyrojapHuKa
6.6 [Tonobue TpeyronbHUKOB, K03 puunent nogodus. Ilpusnaku nogodus
’ TPEeYrojabHUKOB. [I[puMeHeHe noao0us npu peleHnH MPaKTUYECKUX 3a1a4
6.7 DopMynbl IS MJIOMAAN TPEYTOJIbHUKA, MapaienorpaMma, pomoa u
) Tpanenuu
6.3 CgoiicTBa muomaaei reomerpuueckux ¢puryp. OTHOIIEHHE TUTOIAAeH
' 1000HBIX (uUryp
6.9 Brrunciienre miomaiei TpeyroibHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYaTOM

Oymare




Teopema [Iudaropa. Ilpumenenne Teopemsl [Tudaropa npu pemeHnn

6.10
NPaKTUYECKUX 3a/1a4
Cunyc, KOCHHYC, TAHT'€HC OCTPOTO yria MPsIMOYTOJILHOTO TPEYTOJIbHUKA.

6.11 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO. TpUroHOMeTprUYeCKue
¢ynkuuu yraos B 30°, 45° u 60°

6.12 BriricanHble 1 eHTpaJIbHBIE YTIIBL, YTOJI MEXY KacaTeIbHOW U XOPJIOH.

' VTIbI MEXAY XOPIaMH U CEKYLMMHU
6.13 BrnucanHble U ONMCAHHBIE YETHIPEX YT OJIBHUKHU
6.14 B3aumHoe pacnionoxxeHue AByX OKpykHoOcTeil. Kacanue OKpy)HOCTEH.

OO01re KacaTesbHbIE K IBYM OKPYXHOCTSAM

Tabmauua 11.8

[TpoBepsieMbie TpeOOBaHUS K pe3yabTaTaM OCBOCHUS OCHOBHOM
oOpasoBaresbHOI ITporpamMmsl (9 Kiacc)

Kon [TpoBepsiembie TpeIMETHBIE PE3yIbTAaThl OCBOCHUS OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTenbHON MPOrpaMMbl OCHOBHOTO 00111er0 00pa3oBaHus
pe3yJsbrara
1 Yucna v BBIYUCICHUS
1.1 CpaBHUBaTh U YIOPAIOUYNBATH PAllMOHAIBHbBIE U HPPALMOHAJIbHBIE YUCIIA
Brmonuate apudmernyeckue 1eHCTBUS C palliOHATLHBIMU YHCIIAMH,
1.2 coueTasi yCTHbIC U TUCHbMEHHbBIE IPUEMBI, BHITIOTHATH BRIYUCIICHUS C
UpPpaLMOHAIbHBIMU YU CIAMU
13 HaxoauTs 3Ha4eHUs CTENEHEN ¢ LEJIBIMU MT0KA3aTesIMU U KOpHEH,
' BBIYUCIIATH 3HAUEHUS YUCIIOBBIX BBIPAKEHUI
14 OKpyTITh 1eHCTBUTENBHBIE YNCIIA, BBIMOIHATh IPUKUJIKY pe3yibTaTa
' BBIYMCIICHH, OLIEHKY YMCIIOBBIX BBIPAXKEHUN
2 VYpaBHEHUS 1 HEPABEHCTBA
21 Pemiath nMuHelHbIE U KBaJipaTHbIE YPAaBHEHMS, yPABHEHHUS, CBOSIIUECS K
' HUM, IpOCTeNIINEe APpOOHO-pAlIOHAIbHbBIE YPaBHEHUS
Pemrate crctemMbl IBYX JTHHEWHBIX YpPaBHEHHH C IBYMsI TIEPEMEHHBIMU H
2.2 CUCTEMBI JIByX YpaBHEHHI, B KOTOPHIX OJIHO YPAaBHEHHE HE SBISETCS
JIMHEWUHBIM
PemaTte TekcTOBBIE 3a/1a4N ANTeOpPAMYeCKUM CIIOCOOOM C TTIOMOIITHIO
23 COCTaBJICHUS] YPaBHEHUS WJIM CUCTEMBI IBYX YpaBHEHHH ¢ ABYyMS
NepPEMEHHBIMU
24 ITpoBoaMTH NMpoOCTENIINE NCCIIETOBAaHUS YPAaBHEHUI U CUCTEM YPaBHEHMI, B

TOM YHUCJIC C IPUMCHCHUCM Fpa(i)I/I‘-ICCKI/IX Hpe,Z[CTaBJ'ICHI/Iﬁ (HaanMep,




yCTaHaBIUBATb, UMEET JIU YPAaBHEHHE WM CUCTEMA YPABHEHUMN pellIeHMUs],
€CJIM UMEET, TO CKOJIBKO)

Pemare nuneiiHble HEpaBEHCTBA, KBaApaTHBIC HEPABEHCTBA, H300paXaTh

2.5 pelICHUE HEPABEHCTB Ha YMCIIOBOM IIPSIMOM, 3aIIMCHIBATh PELICHUE C
IIOMOLUIbIO CUMBOJIOB
Pemiate cuctembl IMHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB,
26 BKJIIOYAOIIME KBAIPAaTHOE HEPABEHCTBO, N300pakaTh PELIEHUE CUCTEMbI
’ HEPaBEHCTB Ha YMCIIOBON IPAMOIL, 3alIUCHIBATh PEILICHHE C IIOMOLIbIO
CHMBOJIOB
2.7 VMcnonb30BaTh HEpaBEHCTBA MPU PELICHUH Pa3IMYHbIX 33a]a4
3 OyHKIMH
Pacrnio3HaBaTh (pyHKIIMM H3y4E€HHBIX BUJIOB. [ToKka3bIBaTh cCXeMaTHUYECKU
pacIoyio’keHre Ha KOOPJIUHATHON IIOCKOCTH IrpaukoB GyHKUMHN BUaa: y =
3.1 _k
y - (v}
kx, y=kx + b, X,y =ax2 + bx + ¢ B 3aBUCIMOCTH OT 3HAYCHHI
K03(PPHUIIMEHTOB, ONTUCHIBATH CBOMCTBA ()yHKIIUIA
[Toka3bIBaTh CX€MATUYECKH PACIIONOKEHHE HA KOOPAMHATHOMN INIOCKOCTH
3.2 Jx
(V) y = X — (v [V
rpaduxkoB QpyHKIMI BUIA , Y = [X| u onuchIBaTh CBOMCTBA (DyHKUIUN
33 Ctpoutb u n300paxatb cxeMaTuyecKu rpauku KBaJpaTUUHbIX QYHKIUH,
' OIKCHIBATH CBOMCTBA KBaAPATUYHBIX (DYHKIMIA 1O UX TpaduKam
3.4 Pacrnio3HaBaTh KBaIpaTHYHYIO (PYHKIHUIO IO (hOpMyJie, IPUBOAUTH IPUMEPHI
' KBaJPaTUYHBIX QYHKUUI U3 peaabHOM KU3HU, PU3UKH, TEOMETPHH
4 ApudmeTrnueckasi U reoMeTpUUYecKas porpeccun
41 PacnioznaBathk apudmeTHyeCKyI0 U F€OMETPUUECKYIO TPOrPECCUU TpU
’ Pa3HBIX CIIOCO0ax 3aTaHwMs
49 BBINONHATE BBIYMCICHUS C UCIIOIB30BaHUEM (OPMYIT N-T0 YiieHa
' apu(MeTHYECKON U TeOMETPUYECKOM MPOrpeccHii, CyMMbI IEPBBIX N YJICHOB
43 N300paxaTh 4ieHbl OCIEI0BAaTEIbHOCTH TOUKAaMU Ha KOOPIUHATHON
’ IJIOCKOCTH
Pemmarts 3aaun, cBsI3aHHBIE C YUCIOBBIMH M1OCIIEIOBATENLHOCTSIMU, B TOM
4.4 YuUCIIe 3a7a91 U3 PeaTbHOM XKU3HU (C UCTIOJIb30BAaHUEM KaJIbKYIISATOPA,
U (POBBIX TEXHOIOTHI)
5 BeposATHOCTB M CTaTUCTHKA
W3Bnekath U mpeoOpa3oBbIBaTh HHPOPMALIKIO, TPEICTABICHHYIO B
5.1 pa3IMYHBIX UCTOYHUKAX B BUE TaOJHII, AUAarpaMMm, rpaduKoB,

MMPpEACTaBJIATbL JAHHBIC B BUJIC Ta6J'II/II_I, Auarpamm, Tpa(I)I/IKOB




52

Pemrate 3agaun opraHn30BaHHBIM IEpeOOPOM BapHAHTOB, a TAKXKE C
UCIIOJIb30BaHUEM KOMOMHATOPHBIX MIPABUI U METOOB

53

Hcronp30BaTh OnycaTeIbHBIC XapaKTCPUCTUKHU JIs1 MAaCCHUBOB YHCJIOBBIX
JaHHBIX, B TOM YUCJIC CPCAHNC 3HAUYCHUSA U MECPbI paCCCUBAHUA

54

HaxoauTb 4acTOThI 3HaU€HUH M YACTOTHI COOBITHS, B TOM YHCJIE MOJIb3YACh
pe3ysbTaTaMH MPOBEACHHBIX U3MEPEHUI U Ha0II0IeHU ]

5.5

HaxoauTte BEpOSTHOCTH CITy4ailHBIX COOBITHI B U3YYE€HHBIX OIBITaX, B TOM
YHCJIE B OIBITAX C PABHOBO3MOKHBIMM 3JIEMEHTAPHBIMU COOBITUSMH, B
CepUsiX UCIBITAHUN J10 IIEPBOIO yCIeXa, B CEpUAX UCHBITAaHUN bepHyiun

5.6

VMeTs npencTaBieHue O CIyd4aliHOM BEJIMYMHE U O PaCIpeIeICHUN
BEPOSATHOCTEMN

5.7

HNmets NpeaACTaBJICHHUC O 3aKOHC OOIBIINX YHCET KaK O IPOABICHHUHA
3aKOHOMCPHOCTH B CHy‘I&ﬁHOﬁ HU3MCHUYUBOCTHU H O POJIM 3aKOHA OOIBIINX
YUCCJI B IIPUPOAC U 06I_HeCTBC

I'eomeTpus

6.1

3HaTh TPUTOHOMETPUYECKUE (PYHKIIUN OCTPBIX YTIIOB, HAXOIUTH C UX
MOMOUIbIO PA3JIMYHBIE JIEMEHTHI IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA
("peleHue NpMOYTOJIbHBIX TPEYroabHUKOB"). HaxoauTs (¢ moMoripio
KaJIbKYJIATOPA) AJIMHBI U YIJIbI JJ1s1 HETaOJMYHbBIX 3HAYEHUIN

6.2

ITonp3oBaThCs Q)OpMyHaMI/I IMPUBCACHNA 1 OCHOBHBIM TPUT'OHOMCTPUYICCKUM
TOXICCTBOM JIsI HAXOXKACHUA COOTHOIICHUM MCKAY
TPUTOHOMCTPUYCCKUMH BCINYHNHAMU

6.3

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JUISI HAXOKICHUS
Pa3INYHBIX 3JIEMEHTOB TPeyroJibHUKA ("'perieHne TpeyroibHUKOB"),
IPUMEHATH UX NPU PELIEHUH F€OMETPUYECKUX 3a7ad

6.4

Bnaners nonsTusMu nmpeodpa3oBaHus MOA00Ms, COOTBETCTBEHHBIX
AJIEMEHTOB MO00HBIX Guryp. [loap30BaThCsi CBONCTBAMHU MOJ00US
MPOU3BOJIBHBIX (DUTYP, YMETh BBIUYUCIISATH JUIMHBI U HAXOUTH YTIJIbl ¥
noo6HbIX uryp. [IpuMeHsITH CBOICTBA MOI00MS B MPAKTUYECKUX 3a/1adax.
YMeTh NpUBOJUTH IPUMEPHI MOAOOHBIX PUTYP B OKPYKAIOIIEM MUPE

6.5

[Tonp30BaThCst TEOPEMaMH O TIPOU3BEICHHH OTPE3KOB XOP/, O
NIPOM3BEACHNH OTPE3KOB CEKYIIHNX, O KBaJpaTe KacaTelIbHOU

6.6

[Tonp30BaThCst BEKTOPaAMU, IOHUMATh UX T€OMETPHUUYECKUI U (PU3NIECKUN
CMBICJI, TIPUMEHSTh UX B PEIICHUU T'€OMETPUYECKUX U (PU3NYECKHX 3a/1a4.
ITpyMeHATh CKaIIpHOE IPOU3BEIEHNE BEKTOPOB AJIs HAX0XKIECHUS JJINH U
yTJIOB

6.7

ITonp30BaThHCI METOAOM KOOpAWHAT Ha INIOCKOCTU, TIPUMCHATH €TI0 B
PCIICHUU TCOMCTPUICCKUX U ITPAKTHUYICCKUX 3a1a1




Biiagers MOHATHAMY IPABUIIBHOTO MHOTOYTI'OJIBHUKA, JIUHBI OKPYKHOCTH,
JUIMHBI IyTU OKPY’KHOCTU U PaMaHHOW MEpBI YIJIa, YMETh BBIYUCIIATH

6.8 o
IJIOLIAb Kpyra 1 ero yacteil. [IpuMeHsaTs nosrydeHHbIe yMEHUS B
HPAKTUYECKHX 3a/1a4ax
6.9 HaxoauTte ocu uii EHTPBI CAMMETPUU (QUTYP, IPUMEHSATD ABHKCHHS
' IUIOCKOCTH B MPOCTEHILINX CITydasx
[IpUMEeHSITh MOTyYEeHHBIC 3HAHUS Ha TIPAKTHKE - CTPOMTH MATEMATHYCCKUE
6.10 MOJISIIH JUTS 38]1a4 PeabHO )KU3HU U MTPOBOJUTH COOTBETCTBYIOIINE

BBIYUCIICHHSI C IPUMEHEHUEM T0I00US U TPUTOHOMETPHUYECKUX (DYHKIIHIA
(MOMB3YsACh, T/I€ HEOOXOIUMO, KaTbKYISTOPOM)

Tadmauua 11.9

ITpoBepsiemble Ay1eMEHTHI coepkanus (9 kiacc)

Kon ITpoBepsieMblii 2IIEMEHT COJEP/KaHUs
1 Yucna v BIYUCICHUS
11 PannonanbHble yncna, uppaloHaIbHblE YHCIIa, KOHEUHbIE U OECKOHEUHbIE
' JeCATHYHBIC JPOOH
MHOKeCTBO JENCTBUTENIBHBIX YUCE, IEHCTBUTEIIBHBIE YUCIIA KAK
12 OeCcKOHEeUHbIE AeCATHUHBIE 1poOu. B3aMHO OJHO3HAYHOE COOTBETCTBUE
' MEXy MHOXKECTBOM JEMCTBUTEIBHBIX YACET U KOOPJAUHATHON IIPSIMOM.
CpaBHeHuE NEHCTBUTENBHBIX YUCEI
1.3 Apudmerndeckue AeUCTBUS C ACUCTBUTEILHBIMHU YUCIAMU
N3mepenns, mpuOImKkeHus, OlleHKU. Pa3Mepbl 00BEKTOB OKPYKAIOIIETO
14 MUpAa, JJINTETBHOCT POLIECCOB B OKpYyXkatomieMm mupe. [IpubnnxenHoe
' 3Hau€HUE BEJIMYMHBI, TOUHOCTh NpUOIKeHus. OKpyrieHue Yncerl.
IIpuknka v OLEHKa pe3yabTaTOB BEIYUCICHUN
2 YpaBHEHMS U HEPABEHCTBA
2.1 YpaBHEHHUsI C OJHON ITEPEMEHHON
2.2 JInnelinoe ypaBHeHue. PenieHne ypaBHEHUN, CBOAAIIMXCS K TMHEHHBIM
23 KBanpatHoe ypaBHeHue. PelieHne ypaBHEHUH, CBOAAIIMXCS K KBaJPaTHBIM
24 bukBanpaTHoe ypaBHeHue. [Ipumepsl pelenns ypaBHEHU TpeTben 1
' YETBEPTOU CTETIEHEN pa3IoKEHUEM Ha MHOKHUTEIN
2.5 Pemenne npoOHO-pallMOHAIbHBIX YpPaBHEHUN
2.6 CucreMsl ypaBHEHUI
2.7 VYpaBHeHUe ¢ ABYMs IEPEMEHHBIMH U €ro rpaduk
2.8 Pemenue cucrem 1ByX JIMHEHHBIX YPAaBHEHUN C ABYMsI IEPEMEHHBIMU




Pewienue cucreM IByX ypaBHEHMM, OHO U3 KOTOPBIX JTUHEHHOE, a IPYroe -

2.9 .
BTOpOH CTENEHU
2.10 ['padmyeckas HHTEpIPETAIUS CUCTEMBI YPaBHEHUH C IBYMsI IEPEMEHHBIMU
2.11 Pemenne TekCTOBBIX 3a7a4 anreOpanyeckKuM Criocooom
2.12 YucnoBble HEPABEHCTBA U UX CBOMCTBA
2.13 Pelienue TMHEHHBIX HEPABEHCTB C OJHON NEPEMEHHOMN
2.14 Pemienue cucrem JIMHEHHBIX HEPABEHCTB C OJIHOM MEPEMEHHOM
2.15 KBagpaTHbie HepaBeHCTBa
)16 ['padmyeckas uHTEpHIpeTallsi HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
' ePEeMEHHBIMH
3 OyHKIMH
31 KBanparuuanas ¢pyHkius, ee rpaduk u cBoiictsa. [lapabona, KoopauHaTHI
' BEPILKHBI 1apadoIibl, OCb CAMMETPUHU NapaboJIb
3.2 I'paduku pynkuuit y = kx, y = kx + b u ux cBoiictsa
k
33 LYTT .
['paduku pyHKIMH X,y =x3 ¥ Ux cBOiicTBa
3.4 I'paduxu pynxiuii V= Vx , Y = [X| 1 ux cBoiicTBa
4 YucroBble OCIEN0BATENBHOCTH
Omnpenenenue u cnocoObl 3aJaHNUsI YUCIIOBBIX TIOCIE10BATEIbHOCTEMH.
4.1 3amanue Mmocae0BaTeIbHOCTH PEKYPPEHTHON (HOpMysIoi U GopMyIIol n-ro
YJeHa
49 Apudmerndeckas nporpeccus. @opmMysbl n-ro 4ieHa apuPpMeTHIecKoi
' MIPOTrPECCUH, CYMMBbI IIEPBBIX N YJICHOB
43 ['eomerpuueckas nporpeccus. PopMybl N-ro 4eHa FreOMETPUUYECKON
' MIPOTPECCUH, CYMMBI MIEPBBIX N YICHOB
N306paxeHue wieHOB apu(pPMETUUECKON U T€OMETPUUECKOI MPOTrpecCcHii
4.4 TOYKAMU Ha KOOPJMHATHOM MIIOCKOCTH. JINHENHBIN U SKCITOHEHIIMATIbHBII
poct
4.5 Ci10XHBIE TPOLICHTHI
5 BeposiTHOCTB U cTaTUCTHKA




[IpencraBneHne JaHHBIX B B TAOIUII, TUarpaMm, rpauKos,
5.1 WHTEpIIpETaUs JaHHBIX. UTeHHEe U TOCTPOSHUE TaOJIHII, JUarpamm,
rpaduKoOB MO pearbHBIM JTaHHBIM

5.2 [TepecTanoBku U pakropuan

53 CoueTraHus U YUCIIO COUYETaHUU

5.4 Tpeyronpauk [lackans. Pemenne 3a1a4 ¢ UCMOIb30BaHUEM KOMOMHATOPUKHI

55 I'eomerpuueckas BeposTHOCTh. CirydaliHBIN BEIOOP TOUKH U3 (UTYPHI HA
' IUIOCKOCTH, U3 OTPE3Ka U U3 1yTU OKPYKHOCTH

5.6 UcnpiTanue. Ycnex u Heyaada. Cepusi HICIIBITAHUN JI0 TIEPBOIO yCIexa

57 Cepus ucnbitanuii bepuyinu. BeposiTHocTH COOBITHIT B CepUM UCTIBITAHUN
' bepnym

5.8 CiydaiiHasi BeJIMYMHA U pacipeiesieHue BEpOsITHOCTEN

59 Marematnueckoe oxxusanue u gucnepcus. [lpumepsr MaTeMaTH4ecKoro
' 0’KMJIAHHSI KaK TEOPETUUECKOr0 CPETHEr0 3HAUEHUS BETUUMHBI

510 MatemaTnueckoe 0XKHUIaHUE U AUCTIEPCHsI CIydailHOW BEIMYMHBI "UHUCIIO0
' yCIIEXOB B Cepuu UcnblTaHuil bepuyman"

511 [TonsiTre o 3akoHe OonbIINX YKcen. M3MepeHne BepoITHOCTEH ¢ TOMOIIIbIO
' 4yacToT. Posib 1 3HaueHue 3akoHa OOJIBIINX YHCE B IPUPOJIE U 00IIecTBe

6 ['eomeTpus

6.1 Cunyc, kocunyc, Taarenc yrios ot 0 7o 180°. OcHoBHOE

TPUTOHOMETPUYECKOE TOXKAECCTBO. DOPMYJIBI PUBEICHUS

Pemienue TPECYIrOJIbHUKOB. TeopeMa KOCHUHYCOB U T€COpEMa CUHYCOB.
6.2 Pemienue IMPAKTUYCCKUX 3aaa4 C UCII0JIb30BAHUEM TCOPEMbBI KOCUHYCOB U
TCOPEMbI CHHYCOB

6.3 [TpeoOpa3zoBanue nogodus. Ilogobre cOOTBETCTBEHHBIX HIEMEHTOB
6.4 Teopema 0 Ipou3BeIEHUU OTPEIKOB XOP/I, TEOPEMBI O ITPOU3BEACHUN
' OTPE3KOB CEKYIIHNX, TEOPEMa O KBaJpaTe KacaTeIbHON
Bekrop, yMHa (MO/1yJib) BEKTOPA, COHANPABIEHHbIE BEKTOPHI,
6.5 MIPOTUBOINOJIOKHO HaIlPaBJIEHHbIE BEKTOPBI, KOJJTMHEAPHOCTh BEKTOPOB,
’ PaBEHCTBO BEKTOPOB, ONepalluu HaJl BeKTopaMu. PaznokeHue BeKTopa mo
JIBYM HEKOJUIMHEAPHBIM BEKTOPaM
6.6 Koopaunats! Bekropa. CkansipHOE IPOU3BEIEHUE BEKTOPOB, IPUMEHEHUE

JJId HAXOKACHU S NJIMH U YTJIOB




JlexapToBbI KOOPAUHATEI HA INIOCKOCTH. Y PaBHEHUS IIPSIMOM U OKPYKHOCTH

6.7 B KOOpAMHATAX, TIepecedeHIe OKPYKHOCTEH U MPsMbIX. MeTo1 KOOpAHHAT
Y €ro MPUMEHCHUE
6.8 [TpaBrIIbHBIE MHOTOYTOJIBHUKHU
6.9 JnmHa okpy)XHOCTHU. ['pagycHas 1 pajuaHHas Mepa yriia, BRIYUCICHUE JUTHH
' JyT OKPY>KHOCTEH
6.10 [Tnomans kpyra, ceKkTopa, CerMeHTa
6.11 JIBHIKCHUS IFIOCKOCTH U BHYTPEHHHE CUMMETPHH GUTyp (3JIeMEHTapHbIC

npexacrasinenus). [lapamnensusiit nepenoc. [loBopot

20.9. Jlns mpoBeieHHsi OCHOBHOI'O FOCYIapCTBEHHOTO IK3aMeHa o maremaruke (panee - OI'D
110 MaTeMaTHKE) UCIIOJIb3YETCs MepeueHb (KOAU(UKATOP) MPOBEPSIEMBIX TPEOOBAHHMIA K
pe3yJIbTaTaM OCBOCHHUSI OCHOBHOI 00pa30BaTeIbHOM MPOrpaMMbl OCHOBHOTO OOIIETO
00pa30BaHUs U HIEMEHTOB COICPIKAHUSI.

Tabmuua 11.10

ITpoBepsiembie Ha OI'D 1Mo MaTeMaTuKe TpeOOBaAHUS
K pe3yJibTaTaM OCBOCHHSI OCHOBHOM 00pa30BaTeIbHOM MTPOrpaMMBbI
OCHOBHOT0 00111eT0 00pa30BaHMs

Kon
IPOBEPSAEMOTO
TpeboBaHU

[TpoBepsieMmbie TpeOOBaHUS K PEIMETHBIM PE3yIbTaTaM OCBOCHUS
OCHOBHO 00pa30BaTeIbHON MTPOrPaMMbI OCHOBHOTO OOIIIETO 00pa30BaHUS
Ha ocHOBEe ®I'OC

YMeHue onepupoBaTh NOHATUIMU: MHOKECTBO, ITOJAMHOKECTBO, OIEpaLlUU
HaJl MHO>KECTBAMU; YMEHHE ONIEPUPOBATH MOHATHIMHU: Tpad, CBSI3HBIN rpad,
JIEPEBO, LIMKJI, IPUMEHSTh UX NP PELICHUH 3a]1a4; YMEHHE UCII0JIb30BaTh
rpaduyeckoe npeacTaBIeHUEe MHOKECTB JIJISl ONMCAHUS pPealbHBIX
IIPOLIECCOB U SIBJICHUH, IPHU PELICHUH 3a/1a4 U3 IPYTUX YyUeOHBIX MPEIMETOB

YMenue OIICPpHUPOBATH ITOHATUAMMU: OTIPCACIICHHUEC, aKCUOMA, TCOPEMaA,
A0Ka3aTCJIbCTBO, YMCHHUEC PACIIO3HABATH UCTUHHBLIC U JIOKHBIC
BBICKA3bIBAHUA, TPUBOJAUTL ITPUMCPBI U KOHTPIIPHUMEPBI, CTPOUTH
BBICKA3bIBAHUA U OTPULIAHUSA BBICKA3bIBAaHU M

YMenue OIICpHUPOBATH NOHATUAMU: HATYPAJIIbHOC YUCJIO, ITPOCTOC U
COCTaBHOC YUCII0, ACIIMMOCTD HATYPAJIbHBIX YHUCCII, IIPU3HAKU ACIIUMOCTH,
eJIoC 4ncjiio, MoAYyJIb YMUCIia, OOBIKHOBEHHAS ,I[pO6L n ACCATUYHAA ,[[p06b,
CTaH,I[apTHLIP’I BUJ YUCJId, palUOHAIIBHOC YHUCJIO, UPpPALIMOHAJIBHOC YUCIIO,
apI/I(I)MCTI/I‘-ICCKI/Iﬁ KBaJIpaTHBIfI KOpPCHb;, YMCHHC BBITIOJIHATH JIENCTBHUS C
qucjiaMy, CPaBHUBATH U YIIOPAJOYHUBATH YUCJIA, TPECACTABIIATH YHUCJIA HA
KOOpHHHaTHOﬁ HpﬂMOfI, OKPYTJIATDH YUCJIa, YMCHUC JACJIATh IIPUKUAKY U
OLICHKY pC3yJibTaTa BBIUMCIICHU

YMeHue onepupoBaTh NOHATUSMU: CTENEHb C LEJIbIM MOKa3aTelleM,
aprudMeTHUECKUI KBaIpaTHbIM KOPEHb, MHOTOWIEH, ajredpanydeckas 1poob,
TOKJECTBO; 3HAKOMCTBO C KOPHEM HaTypaJbHOM CTENEeHH OoJble




€/IMHUIIBI; YMEHHE BBIMOIHATH PacyeTsl o (hopMysam, IpeoOpa3oBaHuUs
LEJBIX, TPOOHO-pAIMOHATIBHBIX BBIPAXKEHUHN U BHIPAXKEHUH C KOPHSAMH,
Pa30KEHUE MHOTOYJIEHA HA MHOKUTEIIN, B TOM YHCJIE C UCIIO0JIBb30BAaHUEM
(dbopMyI pa3sHOCTH KBaJIpaTOB U KBagpaTa CyMMbI H Pa3HOCTH

YMeHue onepupoBaTh NOHATUAMU: YUCIOBOE PABEHCTBO, YPABHEHUE C
OJHOM NEPEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C MIEPEMEHHON;
YMEHHE pPElIaTh JHHCHHbBIC U KBaIpaTHbIC ypaBHEHUs, IPOOHO-
palMOHAJIbHBIE YPABHEHUS C OJJHOM ITIEPEMEHHOM, CUCTEMBI JBYX JIMHEHHBIX
ypaBHEHUH, JIMHEHHbIC HEPABEHCTBA U UX CUCTEMBbI, KBaJIpaTHBIE U IPOOHO-
palMOHAIbHBIE HEPABEHCTBA C OJIHON NIEPEMEHHOM, B TOM YHCIIE IIPU
pPELIEHNH 3a]1a4 U3 APYTUX NPEAMETOB U MPAKTUYECKHUX 3a7a4; YMEHUE
HCIIOJIb30BaTh KOOPIMHATHYIO MPSAMYIO U KOOPAUHATHYIO IUIOCKOCTh JJIS
M300paXeHUsI pelIeHU ypaBHEHUM, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh NOHATHAMA: QYHKIHA, TpaQUK QYHKIIUH, HYITH
(GyHKIMH, TPOMEXKYTKH 3HAKOIIOCTOSIHCTBA, TPOMEXYTKH BO3paCTaHMUs,
yObIBaHUS, HAMOOJIBIIICE U HAUMEHBIIICE 3HAYCHUS (PYHKIIMH, YMCHHE
ONCpHUPOBATH NOHATUAMM: ITpAMaA ITPONMOPLHUOHATIBHOCTD, JIMHEHHAS
byHkuus, KkBaapaTuyHasi QyHKIHsI, 00paTHas MPOMOPIUOHAIBHOCTS,
napaboua, runep0o1a; yMeHrue CTpouTh rpaduku GyHKINH, HCIIOTB30BATh
rpaduKu A7 ONpeAeTICHHs CBOMCTB MPOIIECCOB U 3aBUCUMOCTEH, JIJIs
pelieHus 3a/1a4 U3 IpYruxX yueOHbIX MPEAMETOB U pealbHON KU3HU; YMEHUE
BbIpaXxkaTh (OpPMYJIaMH 3aBUCUMOCTH MEX1Y BEJIMYUHAMU

YMeHue ornepupoBaTh NOHATHIMH: TIOCIEI0BATEIBHOCTD, apuMeTHYECKAasT
Y T€OMETpUYECKasi MPOTPECCUM; YMEHHUE UCII0Ib30BaTh CBONCTBA
MOCJIEI0BATEIBHOCTEH, (POPMYIIBI CyMMBI U OOIIETO YiIeHa IPU PEHICHUU
3a/1a4, B TOM YHUCIIE 3a]1a4 U3 IPYTrUX y4eOHBIX MPEIMETOB U PEeaIbHOM
KU3HH

YMeHue pemath 3a7aui pa3HbIX TUIOB (B TOM YHUCIIE HA MIPOLIEHTHI, JOJIH U
4acTH, BI)KEHUE, padoTy, IIEHY TOBapOB M CTOMMOCTh MOKYTIOK U YCIIYT,
HAJIOTH, 33J1a4M U3 00JIaCTH YIPABJIECHUS JIUYHBIMUA U CEMEMHBIMU
(¢uHaHCaMM); YMEHHE COCTABIIATH BBIPAKEHUS, yPAaBHEHMsI, HEPABEHCTBA U
CHUCTEMBI I10 YCIIOBHUIO 33[]a41, UCCIIEOBATH MTOJIyY€HHOE PEIICHUE U
OLICHMBATh MPaBA0N0100HOCTH MOTYYEHHBIX PE3YJIbTAaTOB

YMeHnue onepupoBaTh MOHATUAMU: QUTYpPaA, TOUKA, OTPE3OK, IpsIMast, JTyY,
JIOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PABHOOEIPEHHBIN U
PaBHOCTOPOHHUI TPEYTOIbHUKHU, PSIMOYTOIBHBIN TPEYTOJIbHUK, MEIUAHA,
OHCCeKTprca U BBICOTA TPEYTOIbHUKA, YETHIPEXYTOJIbHHUK,
napajuresiorpaMm, poMO, MPSMOYTOJIBLHUK, KBaJIpaT, TPAIEIUs; OKPY>KHOCTH,
KpYT, KacaTelibHas; 3HAKOMCTBO C IMTPOCTPAHCTBEHHBIMU (DPUTYPAMH; YMCHHE
pelaTh 3aa4d, B TOM YHCIIC U3 TTIOBCETHEBHOM JKU3HU, HA HAX0XKJICHUE
TEOMETPHUYCCKHX BEIMYUH C MPUMEHCHHEM N3YUICHHBIX CBOHCTB (UTYD U
¢dakToB
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YMeHue onepupoBaTh NOHATHIMU: PABEHCTBO (QUTYP, pABEHCTBO
TPEYrOJIbHUKOB; I1APAUIEIbHOCTD U NEPIEHANKYIISIPHOCTD MIPSAMBIX, YTOJI
MEXy IPSAMBIMU, TIEPIICHIUKYIISAP, HAKIIOHHAS, TIPOSKLIUs, Togooue Gpuryp,
0J00HBIE TPEYTOIbHUKH, CAMMETPHUSI OTHOCUTEIIHO TOYKHU U MPSIMOM;
YMEHHUE pacro3HaBaTh PaBEHCTBO, CHMMETPHIO U IToj1o0ue guryp,
[apaJUIeJIbHOCTD U NEPIEHIUKYIIPHOCTD IPSIMBIX B OKPYKAIOLEM MUPE

11

YMeHue onepupoBaTh NOHATUSAMU: AJIMHA, PACCTOSHUE, YTOJ1 (BEIMYHMHA
yria, CHHYC U KOCUHYC yTIJja TPEYrojbHUKA), IUIOIA/b; YMEHUE OLIEHUBATh
pa3Mepbl IPEeIMETOB U OOBEKTOB B OKPYKAIOIIEM MUPE; YMEHHE IPUMEHSTh
(dbopMyITBI IEpUMETPa U TUIOIIATH MHOTOYTOJIBHUKOB, JUTHHBI OKPY>KHOCTH U
IUIOINAAM Kpyra, 00beMa IPSIMOYTOJIBHOTO MapajuIeenuIeia; yMeHue
IPUMEHSTH IPU3HAKN PABEHCTBA TPEYTOJIbHUKOB, TEOPEMY O CYMME YIJIOB
TpeyroipHuKa, Teopemy Iludaropa, TpuroHoMeTpruIecKkre COOTHOIICHHUS
JUISl BBIYUCIICHUS JIUIMH, PaCCTOSIHUM, TIJI01aaen

12

Ymenne n300paxkaTh MIOCKUE PUTYPHI B UX KOMOMHAIUH,
IPOCTPAHCTBEHHBIE (PUTYPHI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JIEKTPOHHBIX CPEJICTB 110 TEKCTOBOMY MJIH CUMBOJIBHOMY
OIMCAHUIO

13

YMeHue onepupoBaTh HOHATUAMU: IPSAMOYIOJIbHAS CUCTEMA KOOPAUHAT;
KOOPAMHATHI TOYKH, BEKTOP, CyMMa BEKTOPOB, IIPOU3BEACHUE BEKTOPA Ha
YHUCII0, CKAIAPHOE MPOU3BEICHUE BEKTOPOB; YMEHUE UCIIOJIb30BaTh BEKTOPHI
Y KOOPJAWHATHI JUISl TPEACTABICHHS JAHHBIX U PEIICHUS 3a/1a4, B TOM YHCIIE
U3 IPyrux y4eOHBIX MPEAMETOB U PEATbHOM KU3HU

14

YMeHue onepupoBaTh NOHATHAMU: CTOJIOUKOBBIE U KPYTOBbIE JUArPaMMBl,
TaOJIUIIBI, cpesiHee apudmMeTHIeckoe, MeinaHa, HauboJIblIee 1 HaMMEHbIIIee
3HAa4YeHHUs, pa3Max YMCIOBOTO HabOpa; yMEHUE U3BIIEKATh,
UHTEPIPETHUPOBAThH U MPe0OPa30BbIBaTh MH(POPMAIHIO, TPEJICTABICHHYIO B
TabJIUIaX U HA TMarpamMMax, OTpakarollylo0 CBOMCTBA U XapaKTePUCTHKH
pEAIbHBIX ITPOLIECCOB U SIBJICHUI; YMEHUE PaclIO3HAaBaTh U3MEHUMBBIE
BEJIMUMHBI B OKPYKAIOILIEM MHUpE

15

YMeHue ornepupoBaTh NOHATHAMMU: CIIy4aiHBIN ONBIT (Cy4alHbINH
HKCIIEPUMEHT), FJIEMEHTApHOE COObITHE (3JIEMEHTAPHBIN NCXO0/) CIyYailHOro
OTIBITA, CITy4aifHOe cOOBITHE, BEPOSITHOCTh COOBITHS; YMEHNE HAXOIUTh
BEPOSTHOCTH CITy4alHBIX COOBITHI B OIBITAX C PABHOBO3MOKHBIMHU
3JIEMEHTApPHBIMH COOBITUSAMH; YMEHHE PElIaTh 3a7aud METOJIOM
OpPraHU30BaHHOTIO Nepedopa U ¢ UCIOJIb30BaHUEM IPABUIIa YMHOKEHMUS;
YMEHHUE OILIEHUBATh BEPOSTHOCTH PEAJIbHBIX COOBITHIH U SIBIEHUH, TOHUMATh
POJIb MPAKTUYECKU JOCTOBEPHBIX U MAJIOBEPOSITHBIX COOBITUH B
OKpY’KarollleM MUPE U B KU3HU; 3HAKOMCTBO C MMOHITHEM HE3aBUCHUMBbIX
COOBITHIf; 3HAKOMCTBO C 3aKOHOM OOJIBIIIMX YHUCET U €r0 POJIbI0 B MACCOBBIX
SBJICHUSAX

16

YMenue BBI6I/IpaTB MOAXOASAIINI H3y‘ICHHLIf/'I METOA IJIA pCHICHUS 3a/1a4u,
MMPUBOAUTH IPUMECPBI MATCMATHUYCCKUX 3aKOHOMCpHOCTeﬁ B IpUPOAC U




JKU3HH, PACIIO3HABATh MPOSIBICHUE 3aKOHOB MAaTEMaTUKU B UCKYCCTBE,
OIUCBIBATh OT/EIbHBIC BBIAIOIIUECS PE3YIbTaThl, IOJIYYEHHBIE B XOE
pPa3BUTHUSA MaTEMAaTHUKHU KaK HAYKH, IPUBOJUTH IIPUMEPBI MATEMAaTUYECKUX
OTKPBITUH U UX aBTOPOB B OTEYECTBEHHON U BCEMUPHOU UCTOPUHU

Tabmuma 11.11

IlepeueHb 351eMEHTOB coaepkaHus, mposepsembix Ha OI'D

110 MaT€MaTuKe

Kon [IpoBepsieMbIil 2IIEMEHT COAEPKAHUS

1 Yucna u BBIYUCIICHUS

1.1 HatypanbHble u nienble uncia. [Ipu3Haku AeIMMOCTH HEIbIX YHCEel

1.2 OOBIKHOBEHHBIE U JIECATUYHBIE IPOOH, TPOIIEHTHI, 0ECKOHEYHBIE
MePUOIUUECKHIE TPOOH

1.3 Panmonaneueie yncna. ApudmMeTndeckue onepainuu ¢ paluioHaIbHBIMU
qrCcIaMu

1.4 JeticTBuTenbHbIe Ynciia. Apu(pMETHYECKHUE ONIepaIlii C ICHCTBUTEIBHBIMU
qrcIaMu

1.5 [IpubnmxeHHbIC BEIYUCIICHUS, TPABUIIA OKPYTJICHHS, MPUKUIKA U OLICHKA
pe3yJibTaTa BEIYMCIIECHU

2 Anrebpanyeckue BhIpaXKeHUs

2.1 bykBeHHbIE BbIpakeHUS (BBIPAKEHHSI C TIEPEMEHHBIMH )

2.2 Crenens ¢ 1enbM okaszareneM. CTeneHb ¢ palliOHATBHBIM TTOKa3aTeleM.
CgoiicTBa cTeneHn

2.3 MHorouseHsl

2.4 Anrebpanueckas 1poob

2.5 ApudmeTnueckuii KOpeHb HaTypaibHOU cTeneHu. JleiicTBus ¢
apupMeTHUUECKUMH KOPHIMHU HaTypalbHON CTETICHU

3 YpaBHEHHS 1 HEpABEHCTBA

3.1 [enble u 1poOHO-panOHaNbHbIE YpaBHEHHs. CUCTEMBI U COBOKYITHOCTH
yYpaBHEHUHU

3.2 [enble u 1poOHO-panOHaNbHbIE HepaBeHCTBA. CUCTEMBI U COBOKYITHOCTH
HEPaBEHCTB

33 Pemenne TekCcTOBLIX 3a1a4

4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeNbHOCTH, CITOCOOBI 3aJaHMS ITOCIIEOBATEILHOCTEN




4.2 Apudmernueckas 1 reoMmeTpudeckas mporpeccuu. @opmyia CI0XXHBIX
IIPOLIEHTOB

5 DyHKIHUH

5.1. dyHKU, crocoosl 3ananus GyHakuu. ['paduk pynkimn. O6macTh
OIpe/ieNIeHUsl 1 MHOKECTBO 3HaueHui pynkuuu. Hynu ¢pyHkuuu.
[TpomesxyTku 3HaKonocTossHCTBA. [IpoMeKyTKM MOHOTOHHOCTH (DYHKIUH.
Maxkcumymbl 1 MUHUMYMBI (pyHKIMU. Hanbombiee 1 HauMeHblIee
3Ha4YeHUe (PYHKIUHU Ha IPOMEKYTKE

6 KoopaunaTsl Ha IpsAMOM U INIOCKOCTH

6.1 KoopaunaTthHas npsmas

6.2 JlekapTOBBI KOOPAMHATHI Ha MJIOCKOCTH

7 I'eomerpus

7.1 ['eomerpuueckue GUrypsl 1 UX CBOICTBa

7.2 TpeyroapHUK

7.3 MHOroyrojabHUKu

7.4 OKpy’>KHOCTb U KpyT

7.5 HN3mepeHne reoMeTpuieCcKuX BEJTUYUH

7.6 BexTops! Ha IIIOCKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OnucarenbHasi CTaTUCTHKA

8.2 BepositHOCTB

8.3 KomOunaTtopuka

8.4 MHosxecTBa

8.5 I'padsr

TEMATHUYECKOE ITINTAHUPOBAHUE

5 KJIACC
Ne |HammenoBanue paszzaesnos [KoianuecTBo Jlata Buabl Busl, JJIEKTPOHHBIE
/1 |1 TEM IPOTPaMMBI BCer [KOH [Ipakt [A3YY [ICSTEIBHOCTH  [hOpMBI (undposbie)
o Itpo myeck [€HUS KOHTPOJIS 00Opa3oBaTeNbHbIE

Pasnen 1. HarypanbHble uncina. J[eficTBUS ¢ HATYpaJbHBIMM YUCIIaMU
1.1. decatuunas cuctema 1 0 0 01.093nakomMuThCsi ¢ [Y CTHBIN https://resh.edu.ru/subje

CUUCIICHUS .2022ucTopueit OI1DOC: ct/12/5/
1.2. |Psg HatypanbHbIX yucen. |1 0 |0 02.09Yurats, [TucemenHslii https://resh.edu.ru/subje

.20223anuChIBATE. IKOHTpONb: |ct/12/5/




1.3. HatypanbHblit psif. 1 0 0 05.09Hwurarts, [Tucemennsi |https://resh.edu.ru/subje
.20223anUCBIBATE. KOHTDOIb: |ct/12/5/
1.4. Hucmo 0. 1 0 0 06.09MiccnenoBare  [[IUKTaHT; https://resh.edu.ru/subje
.2022|cBolicTBa ct/12/5/
1.5. Harypanpubie unicnanva 3 0 [0 07.091300paxath [TpakTuaecka https://resh.edu.ru/subje
KOODIMHATHOU MDSIMOH. .2022|KOODIMHATHVIO |5 paboTa: ct/12/5/
1.6. CpaBuenue, okpyriaenue @4 [0 |0 12.09Wcnonb3oBate [TectupoBanu ttps://resh.edu.ru/subje
HATYDAIbHBIXYHCEIL. .2022 mpaBuio e: ct/12/5/
1.7. |Apubmernueckue 4 0 [0 16.09BbInOTHATD ITucemennsrii https://resh.edu.ru/subje
eNCTBUA C .2022japnhMeTH4ecKUEeKOHTDOIIb: ct/12/5/
1.8. |(CBoiicTBa HyIsI IpU 1 [0 0 22.091UccnenoBats  |YCTHBIN https://resh.edu.ru/subje
CIIOKCHHUH U .2022|cBoiicTBa oTIpOC; ct/12/5/
1.9. [[lepemecTuTenpHOE U 2 0 0 23.09Wcnionp3oBate  [[IucemenHsrit https://resh.edu.ru/subje
coueTaTeIbHOE CBOMCTBA 2022 mpu KOHTPOJIb, ct/12/5/
CJII0’KCHUS U YMHOKEHMUS, 26.09BBIYMCIICHUSAX
1.10)/Ilenurenu u KpaTHBIC 4 0 0 27.09|@opmynupoBarts [[IuceMennsii https://resh.edu.ru/subje
qHCIIa, .2022/onipeienieHuss  [KOHTpOINb;  [ct/12/5/
[pa3IoKEHHUE Ynciia Ha 30.09|nenurens u
1.11 [Ienenne ¢ oCTaTKOM. S 0 0 03.10@opmynuposarts [lucemennsiit |https://resh.edu.ru/subje
.2022/onpenenieHdss  [KOHTPOJIb; ct/12/5/
07.10|mpenutensa u
2022KnaTHOTO.
1.12[[Ipocteie u coctaBapie 2 0 [0 10.10[KoHcTpynpoBats Y CTHBIN https://resh.edu.ru/subje
YuCcIa 2022 MaTeMaTHYECKHE l0IIhoC: ct/12/5/

1.13. [Mpusnaku gemumoctuHa S [0 |0 12.10. @opmynupoats [[Iucemen |https://resh.edu.ru/

2,5,10,3,9. 2022 |onpeneneHus HBIN subject/12/5/
18.10. {menutens u KOHTPOJIb

1.14. CrerneHb ¢ HATYpaIbHBIM |2 0 |0 19.10. BanuceiBaTh [Tucemen https://resh.edu.ru/
[TOKA3aTEICM. 2022 mpou3BeNeHUE B [HBIN subject/12/5/

1.15. Yucnossie Belpakenus; 2 [0 |0 21.10. Wcnonws3zoBate (Tectupos https://resh.edu.ru/
MOPSAIOK ICWCTBUM. 2022 mpu AHME; subject/12/5/

1.16. Perienne TEKCTOBBIX S I 0 25.10. |Pemarts Kontpon https://resh.edu.ru/
3aJad Ha BCe 2022 |[TEKCTOBEBIE bHAs subject/12/5/
apupMeTHyecKue 07.11. pagaun pabora;

CHCTBUS. HA IBUKEHUE U 022 |apndmeTHyecKH

Hroro no paszueny: 43

Pasnen 2. Harnsinnasg reomerpust. JIMHUM Ha TUIOCKOCTH

2.1. Touka, npsiMast, OTpe30K, |1 0 0 08.11. [Pacnio3naBaTh Ha|YcTHBIN |https://resh.edu.ru/
Tyd. 2022 mMepTexax, ompoc;  [subject/12/5/

2.2. Ulomanast. 1 0 0 09.11. Beraucnsate Yerubrii  https://resh.edu.ru/

2022 |IMHBL OTPE3KOB.oIpoc:  subject/12/5/

2.3. N3mepenne nuHbI 1 0 0 10.11. [[Tonumats u [Ipaxtuuehttps://resh.edu.ru/
0Tpe3Ka, 2022 pcnonb30BaTh  [cKast subject/12/5/

2.4. OKpY>XKHOCTb U KPYT. 1 0 [0 11.11. M306paxaTh [Tucemen https://resh.edu.ru/

2022 |[KoHGUrypalMu |HbIHA subject/12/5/




2.5. [Mpaktuyeckas padora |1 [0 14.11. M306paxaTh [Tpaktuuehttps://resh.edu.ru/
«IToctpoenue y3opa u3 2022 |KoHUTypalH [cKas subject/12/5/
2.6. 'Yroir. 1 0 15.11. Mccnenosars /TuktanT; https://resh.edu.ru/
2022 |burypsl u subiect/12/5/
2.7. [Tpsimoit, octpsrit, Tymoit I [0 16.11. Pacnio3naBats u |YcTHbId |https://resh.edu.ru/
1 Pa3BEPHVTHIN VITIBL 2022 wm300paxkarh Ha jonpoc: jsubject/12/5/
2.8. M3mepeHue yrios. 4 0 17.11. Ucnonw3oBats |[Ipaktuuchttps://resh.edu.ru/
2022 [TMHEWKY H cKast subject/12/5/
22.11. [rpancriopTHp KakpaboTa;
2.9. [MpakTuueckas pabora |1 0 23.11. [M300paxaTh [TpaxTuuehttps://resh.edu.ru/
«ITocTpoeHue 2022 [KoHUTYypanuu [CKas subject/12/5/
Wrtoro no pasgeny: 12
Paznen 3. OOBIKHOBEHHBIE IPOOH
3.1. JIpoOb. 1 0 24.11.20MonenmupoBath B |YcTHbIH  |https://resh.ed
22 rpadUIecKO. 0I1DOC: u.ru/subiect/1
3.2. [TpaBWIbHBIE T 3 0 25.11.201300paxkath [MucemenH https://resh.ed
HEMPaBUILHBIE IDOOH. 22 OOBIKHOBCHHBIC _[bIi u.ru/subject/1
3.3. (OCHOBHOECBOICTBO 3 0 30.11.20Dopmynuposats, [[lucemens [infourok.ru
poowu. 22 BaruChIBaTh C bl
3.4. CpaBHEHHE TPOOCHA. 3 0 05.12.201300paxaTh [TucpmenH znaika.ru
22 OOBIKHOBCHHBIC __[bIi
3.5. CrnoxeHue ¥ BBIMUTAHHUE |8 1 08.12.20BBIOTHSTH KonTpoins ttps://resh.ed
OOBLIKHOBEHHBIX IPOOEH. 22 aprubMeTHYECKUE [Hasl u.ru/subiject/1
3.6. CwmerianHast 1po0Ob. 6 0 20.12.20[IpencraBiasaTh [TucemenH https://resh.ed
22 CMEIIaHH VIO 13051 u.ru/subiect/1
3.7. YMHOxeHue u neneane (12 |1 28.12.20BBIOTHSTH KonTpoins ttps://resh.ed
OOBIKHOBEHHBIX JIPOOCH; 22 apudmeTnueckue [Has u.ru/subject/1
3.8. Penennie TeKCTOBBIX 4 0 23.01.20MopenupoBats  ([[IuceMmenH |https://resh.ed
3aJ1a4. CO JIEPXKAINX 23 XOJI PEIICHUS 19071 u.ru/subiject/1
3.9. OcHoBHBIE 3a Jaun Ha 5 [0 27.01.20Pemats [MucemenHn https://resh.ed
DOOH. 23 [TEKCTOBBIE 19071 u.ru/subiject/1
3.10. [Mpumenenne OykB it 3 |0 03.02.20DopmymupoBarb, [lucemens |https://resh.ed
BaIMCHA MAaTEMATHYECKUX 23 3aIMCHIBATEH C 13031 u.ru/subject/1
Hroro no pasaeny: 48
Paznen 4. Harnsimnas reometprs. MHOTOYTOJTBHUKHI
4.1. MHOrOyrojabHHUKH. 1 0 08.02.200nuchIBaTH, Yerubiit  https://resh.ed
23 MCIIOIB3YS OIIDOC; u.ru/subject/1
4.2. YeThIpEXYTOIbHUK, 1 0 09.02.20[[TpuBOUTH Tectupora https://resh.ed
[IDAMOVIOJIbHUK, 23 IPUMEDBI HUe: u.ru/subject/1
4.3. [MpakTuueckast pabora |1 0 10.02.20CtpouTts Ha [Tpaktuuechttps://resh.ed
«I[TocTpoenue 23 HETMHOBAHHON U [Kasi u.ru/subject/1
MPSIMOYTOJIbHUKA C KieT4yaroii Oymare pabora;  [2/5/
4.4. TpeyroiabHUK. 1 0 13.02.201306paxatsb Yerubiit - https://resh.ed
23 0CTDOVIONILHEIE. OMINOC: .ru/subiect/1




4.5. [Mnomans v nepumerp @ 0 0 14.02.202Mcnionb30BatTh [TucemeH https://resh
MPSIMOYTOJIbHUKA U 3 CBOICTBA HBIN .edu.ru/sub
MHOTOYTOJIbHUKOB, 17.02.202 kBaipaTHOM CETKU  |[KOHTPOI [ject/12/5/
COCTaBJICHHBIX H3 3 TSI TIOCTPOCHWS ;

MPSIMOYTOJIbHUKOB, ¢buryp; pazouBarb
e IMHULIBI MPSIMOYTOJIBHUK Ha

4.6. [TepumeTp MHOTO 2 0 0 20.02.202 KoHncTpynpoBaTh [Tucemen https://resh
VT OJIbHUKA. 3 MaTeMaTHYECKHE HBIi .edu.ru/sub

Wrtoro no pazaeny: 10

Paznen 5. Jlecaruunbie npoou

5.1. Jlecaruanas 3anuch 4 0 0 22.02.202[IpeacTaBisTh Yerabiid  |https://resh
po0ei. 3 mecATUYHYIO ApoOb B joripoc;  |.edu.ru/sub

5.2. CpaBuenue necatuanbix @4 [0 |0 02.03.202 [1306pakathb [Tucemen https://resh

polOeit. 3 €CSITUYHBIC TDOOK _ [HBIN .edu.ru/sub

5.3. JleticTBus ¢ 15 (1 |0 09.03.202 BersiBiats cxonctBa [Kontpon |https://resh
IECATUYHBIMH IPOOSIMHU. 3 W pa3udus IpaBul  [pHAs .edu.ru/sub

05.04.202fapudmernueckux  [pabota; [ject/12/5/
3 NEeVCTBUMN C

S5.4. Oxpyrienue gecatuaHeix 6 [0 [0 06.04.202 [Tpumensith npaBuito [Tectupos https://resh

poleit. 3 OKDVIJICHUS aHue: .edu.ru/sub

5.5. PerreHre TEKCTOBBIX S 0 P 14.04.202[TpoBOaUTH [Tucbmen https://resh
3ajiad, coJieprKaInx 3 MCCIIEIOBAHUS HBIIA .edu.ru/sub
poowu. 20.04.202cBOWCTB IECATUIHBIX [KOHTPOIL [ject/12/5/

3 mpoOei, onmupasich Ha |;
YHCIIOBBIC
PKCIICPUMEHTHI (B
TOM YHCIIE C

5.6. OcHoBHpie 3a jlaunHa @4 |1 |0 21.04.202|OnepupoBaTh Kontpon https://resh
npoow. 3 ITPOOHBIMHU YHCTIAMH  [bHAS .edu.ru/sub

26.04.202B peanbHbIX paGota; [ject/12/5/

Wrtoro mo pazueny: 38

Paznen 6. HarnsmHast reometpusi. Tena u purypsl B IpOCTPAHCTBE

6.1. MHOTOTpaHHHKH. 1 0 [0 27.04.202[Pacrio3HaBaTh Ha Yerabii  |https://resh

3 YepTexkax, pucyHkax, ornpoc;  |edu.ru/sub

6.2. M300pakeHue 1 0 0 [28.04.202|1306paxats ky0 [Ipaktu https://resh.edu.
MHOTOIDAaHHUKOB. 3 Ha KJIeT4yaTon yeckas [ru/subject/12/5/

6.3. Moenu 1 0 1 102.05.202MonemupoBars  [YcTHbI https://resh.edu.
[IDOCTPAHCTBEHHBIX TEIL. 3 IKVO 1 orpoc: ru/subiject/12/5/

6.4. [TpssMOyTONBHBIN 2 0 0 103.05.202[[IpuBoANTH Y crabiii https://resh.edu.
napajuienenumnesn, Kyo. 3 MPUMEPBI orpoc; [ru/subject/12/5/

6.5. Pa3BépTkH Kyba u 1 0 0 (05.05.202PacrioznaBate u  [[Tuceme https://resh.edu.
MmapaieJenumnena. 3 M300paXKaTh HHBIN __[ru/subject/12/5/

6.6.. [MpakTrueckas pabora |1 0 0 (10.05.202WccnenoBath [Tpaktu |https://resh.edu.
«Pa3BépTka KvOay. 3 cBOMcTBa KvOa.,  [deckas [ru/subiject/12/5/




6.7. O0BEM KyOa, 2 11.05.202Haxoauth KonTpo |https://resh.edu.
MPSIMOYTOJIBHOTO 3 M3MEpeHus, imbHast  ru/subject/12/5/
napajuiesenune1a 12.05.202 BbIuuCISITH pabora;

3 [LIOIIANE

Wroro no paszzaeny: 9

Paznen 7. IloBropenue u o0o0IIcHIE

7.1. [ToBTOpenue ocHOBHBIX |10 15.05.202 Beraucisars BIIP; |https://resh.edu.
TOHSITUHA U METOIOB 3 3HAYECHUS ru/subject/12/5/
Kypca 5 kiacca, 26.05.202 BbIpaxkeHUi,
00001IeHNE 3HAHUNA 3 COJIepIKAIIIX

HaTypaJibHbIE
qrcia,
OOBIKHOBEHHBIE U

Wroro no pazzaeny: 10

OBILIEE KOJIMYECTBO YACOBIIO  |170

IMPOI'’PAMME

6 KJIACC
IUTAHUPYEMBbIE
Ne ypoka TeMa ypoka BCEro 4acoB -

I'naBa 1. HatypanbHble uncia

CrnoskeHue ¥ BEIYUTAaHUE HaTypaJIbHBIX YUCEII.

CrnokeHne U BBIYUTaHUE MHOTO3HAYHBIX

30

2 HAaTypaJIbHBIX YHCEI.
3 YMHOKEHUE U JEJICHUE HATYPaJIbHbIX YUCEI.
YMHOXEHUE U AeJIEHHEe MHOTO3HAYHBIX HATypalbHbIX
4 qucell.
Apudmernueckue ASMCTBUS ¢ HATYpalbHBIMH
5 quCJIaMH
ApudmeTnueckue IeiCTBUS ¢ MHOTO3HAYHBIMU
6 HaTypaJbHbBIMU YHCIIAMU
7 UucnoBble BEIPAKEHUS
8 [Topsitok 1eCTBUM B YMCIOBBIX BBIPAKEHUAX
9 Hcnonb30Banne CKOOOK B YMCIOBBIX BBIPAXKEHUSIX
HucnoBble BEIpaXeHUsl, MOPSAIOK AEHUCTBUM,
10 HCIIOIB30BaHIE CKOOOK
11 Haxoxnenue 3HaueHHs YUCIOBOTO BBIPAKEHUS.
12 OkpyrieHrue HaTypaJlbHbIX YHUCEI
Okpyrienne HaTypainbHbIX yncen. OueHka u
13 MIPUKUJKA.




Kontponbras padota Nel o teme "Apudmernueckue
I[GI>'ICTBI/I$I C MHOI'O3HAYHbIMU HATYpPAJIbHBIMU

14 gucaamu"
AHanM3 KOHTPOJIBHOH paboThl. [lenuTenu u KpaTHbIE
15 yucia
16 PasnoxxeHne 4yncia Ha IPOCTbIE MHOKUTEIN
17 OOmuii nenuTenb. B3anMHO TIPOCTHIE YncIa
HauGonpmmii o06mmii nenurens. BzanmHo npocteie
18 yucna
19 Haumensbuiee o01iee KpaTHOE HaTypalbHbBIX YHCEI
HaxoxxneHre HauMeHbIIero 00IIero KpaTHoro
20 HaTypaJIbHBIX YHACEI
21 JlenuMocCTb CyMMBI
27 JlenuMoCTh CyMMBI U IPOU3BEICHUS
23 Jlenenue ¢ ocraTkoM
24 Henenue ¢ octatkoM. I[Ipumenenue B Ku3HU
25 Pemenne TekcTOBBIX 3a1a4
Pemrenue TekcTOBBIX 3324 apuMETHYECKIM
26 crocoooM
27 Pemenne TeKCTOBBIX 3aJ1a4 Ha IBUJKEHUE
Pemenue TekcToBbIX 3a1a4 Ha ABrxeHue. [lepedbop
28 Pa3IMYHBIX BAPUAHTOB.
29 O6o06maromuit ypok no teme "HaTtypanbHble uncna"
KonTponbnas padora Ne2 no teme "HarypainbHble
30 gucna"
I'naBa 2. Harnsgnas reomerpus. [psmbie Ha
IJI0CKOCTH
AHanu3 KOHTpoJbHOM paboTsl. [lepnenaukysipHble
31 IIpsAIMBIE
30 [TocTpoeHue neprneHIuKyIapHbIX IPSIMbIX
33 [TapannensHble npsMbIe
34 ITocTpoeHnue napamienbHbIX TPSIMBIX
PaccrosiHne Mexny 1ByMsl TOUKaMH, OT TOUKH JI0
35 IpAMOU

36

JlnrHa MapmpyTa Ha KBaJpaTHOM CETKe




[TpakTuyeckas pabora "HaxoxaeHue paccToSHUSA
MEXY IBYMsl TOUKAMHU, OT TOYKH JI0 IPSMOM, JUIMHA

37 MapuipyTa Ha KBaJpaTHOM CETKe
I'masa 3. [Ipo6wu.
38 OObIKHOBEHHAs IPOOb, OCHOBHOE CBOICTBO pO0OH,
39 Coxkpaienre 0ObIKHOBEHHBIX APOOCH
Coxpamienrne 0OBIKHOBEHHBIX ApoOeii. Beinenenue
40 LIEJI0M YacTu
OObIKHOBEHHAs IPOOb, OCHOBHOE CBOWCTBO JAPO0OH,
41 COKpalieHue apooeit
D) CpaBHeHnue npobeit
43 Cpasuenue npo6eii. [Ipukunka u oreHka
44 CpaBHeHue U yrnops04MBaHue Apooeit
45 JecaTuunble ApoOu 1 METpUYecKas cucTeMa Mep
Vcnonb30BaHue IECATUYHOM IpoOU IpU
peoOpa30oBaHUU BEIMYUH B METPUUECKON cHCTEME
46 Mep
Apudmernueckue eficTBUs ¢ OOBIKHOBEHHBIMU U
47 JECATUYHBIMU APOOSIMU
CrnoxeHue 1 BblYNTaHUE OOBIKHOBEHHBIX U
48 JECATUYHBIX TpOoOei 3
YMHOK€EHUE U JieJIeHHe OObIKHOBEHHBIX U JECATUYHBIX
49 npobeit
Apudmerrueckue AeMcTBUsI ¢ 0OBIKHOBEHHBIMU U
50 JECSITUYHBIMH IPOOSIMU
Brruncnenue BolpakeHUN ¢ OOBIKHOBEHHBIMU U
51 JEeCATUYHBIMU APOOSAMU
KontponbHas padora Ne3 o teme "Apudpmernyeckue
JeUCTBUS C OOBIKHOBEHHBIMU M JIECTUYHBIMU
52 apoosimu”
53 AHanu3 KOHTPOJIbHOM paboThl. OTHOLIEHUE
54 OTtHomeHue
55 Jlenenue BeIMYMHBI B JAHHOM OTHOILEHUU
56 Jlenenne B JaHHOM OTHOIIICHUH
57 Maciurad, Kak OTHOIIEHHE BETHYUH
58 Macmrad, nponopuust
59 ITonsTre npoueHTa

60

BripakeHue nporieHTa B Apo0sSX U ApoOH B MPOLEHTAX




Brrancienue IMpOoNnCHTA OT YHCJia

61
62 Brruncnenue npoueHTa oT BEIMYHUHbL
63 Brruncnenue uucna no €€ npoueHTy
64 Beluucrnenue BenM4uHbI 110 €€ POLEHTY
Pemennie TeKCTOBBIX 3aJa4 HA HAXOXKIEHUE YAaCTH OT
65 qucia
Pemenue TeKCTOBBIX 3aJ]a4 HA HAX0XKJIEHUE YHUCIIA 10
66 ero apobu
Pemenue TekcTOBBIX 3aJa4, CoAepKaMX ApoOU 1
67 IIPOLIEHTHI
68 O6o0maromuii ypok mo teme "JIpoou"
69 KonTponbras padota Ne4 mo teme "J{poou"
I'naBa 4. Harnsgnas reomerpusi. Cummerpus.
Amnanu3 KOHTpoJbHOI paboTsl. [IpakTuueckas pabora
1o Teme "OTHOIIEHUE JJTMHBI OKPYKHOCTH K €&
70 nuamerpy"”
7 OceBas cummeTpus.
6
7 [lenTpanpHas cUMMeETpUs
73 [TocTpoenne cuMMETpUYHBIX HUTYD
74 CumMMeTpHs B IPOCTPAHCTBE
75 [IpakTryeckas padora no Teme "OceBast cumMmmeTpus"
I'naBa 5. Beipaxenus ¢ OykBamu
[Ipumenenue OyKB JiIs 3aIIMCU MaTeMaTHYECKUX
76 BBIPAKECHUM U NPETI0KEHUN
77 BykBeHHbIE BBIpQXKEHUSI U YMCIIOBBIE [TO/ICTAHOBKU
bykBeHHBIE paBEHCTBA, HAX0XK/IEHUE HEU3BECTHOTO 6
78 KOMIIOHEHTa
HaxoxaeHne Hen3BecTHOro KOMIIOHEHTa
79 apu(pMETUIECKOTO JEHCTBUS
30 DopMyiibl
31 ®opmynsl. Beruucnenue no popmynam
I'nmaBa 6. Harnsagnas reomerpus. durypsl Ha
IJI0OCKOCTH
82 YeTbIpE€XyrolbHUK, TPUMEPHI YETHIPEXYTOJIbHUKOB 14

83

[IpsiMOYyTOABHUK, KBapAT




[IpsimoyronbHUK, KBaApaT: CBOMCTBA CTOPOH, YIJIOB,

84 JMaroHaien
85 N3mepenue yrioB. Buasl TpeyrojibHUKOB
36 [TocTpoenue TpeyroibHUKOB
37 IIepumMeTp MHOTOYroJIbHUKA
38 HaxoxzaeHue nepumerpa MHOIOYTrOJIbBHUKOB
89 dopmyra nepumMeTpa NpSIMOYroJIbHUKA
90 [Tnomans purypsr
91 dopmyra mIomaan npsMoyrojJbHUKa
Brruncnenue miuomaau Gurypsl pazoueHrueM Ha
92 MPSIMOYTOJIbHUKH
93 [TpubnmxEéHHOE M3MEpEeHHe TUIoMaau GUryp
94 [IpakTuueckas pabora no teme "Ilnomane kpyra"
KonTponbnas padota Ne5 mo Teme "BoipaxeHus ¢
95 OykBamu. OUrypsl Ha MI0CKOCTH"
I'naBa 7. IlonoxurtenbHbIE U OTPULIATEIBHBIE YUCIIA.
926 AHanu3 KOHTPOJIbHOM paboThl. Llenbie uncna
97 Llenple unciaa
98 [IpoTHBOMOIIOKHBIE YUCIIA
N3006paxkeHne 1eTbIX YruceT TOYKaMH Ha
99 KOOpJAMHATHOU NPAMON
100 Mopynp uncia
101 Mopynb uncna. CBOMCTBO MOIYJIst
Monynb yncia, 1 reOMeTprUYecKast UHTEpIpeTaus 40
102 MOZYJIS
103 UucnoBble TPOMEKYTKH
104 [TonoxxurenbHble U OTPULIATEIbHBIC YHCTIA
105 CpaBHEeHHE MOJTOKUTENBHBIX U OTPUIIATEIbHBIX YUCEI
106 CpaBHEHHE LIEINbIX YNCEeT
107 CpaBHEHME LIEeNIbIX YKce MO MpaBuiiaM
CpaBHeHHE MOJTOKUTENbHBIX U OTPUIATEIBHBIX YHCEI
108 C MIOMOILBIO KOOPAMHATHOW NPSIMOM

109

yHOp}IIlOLII/IBaHI/IC HOCJIBIX YUCEI




110

O6o06maromuii ypok mo teme "llenbie uncna"

111

Kontponbnas padota Ne6 o teme "Llensie uncna"

112

AHanu3 KOHTPOJIbHOH paboTel. CiiokeHue u
BBIYUTAHUC IMOJIOKHUTCIIBHBIX U OTPULATCIIBHBIX YUCCIT

113

Cro’keHre ¥ BEIYUTAHHE MTOJIOKUTEIBLHBIX 1
OTpULATCIIBHBIX YHUCCIT HA KOOpI[HH&THOfI HpHMOﬁ

114

HpaBI/IJ'IO COXCHMUS OTPULATCIIBHBIX YHUCCIT

115

Crnoxxenue OTPHULATCIIbHBIX YHUCCII

116

HpaBI/IJ'IO CJIOKCHHUECA YUCEIl C Pa3HBIMH 3HAKaMU

117

CroXeHHE YHuCel ¢ Pa3HbBIMH 3HAKaAaMU

118

HpI/IMeHeHI/Ie IIpaBUJI CIIOKCHHA OTPHULATCIIbHBIX
YHUCCII

119

JlericTBUE BEIYUTAHMS

HCﬁCTBHe BbIYUTAHMA LCIIBIX YHUCCII

120
121 JlelicTBue yMHOXKEHUS
122 JelicTBue yMHOXKEHHUS LEIBIX YUCEI
123 JleiicTBue neneHue
124 JleficTBHE MEIICHUE 1LIEIbIX YHUCET
125 IIpaBuio 3HaKOB. YIIPOILEHHUE BBIPAKECHUM.
PanvonaneHble yncna. J[eMcTBUS ¢ pallMOHAILHBIMU
126 YUCIIaMU
127 PackpeiTre ckoOoK.
128 PackpeiTre ckoOO0K, epesl KOTOPbIMU CTOUT 3HAK «y.
PackpeiTre ckoOO0K, repesi KOTOPBIMHU CTOMUT 3HAK « —
129 ».
Apudmerrueckue JeMCTBUS C MOJIOKUTEIbHBIMU U
130 OTpHULATENIbHBIMH YU CIIaMU
131 PelreHne TeKCTOBBIX 3a1a4
PelreHne TEKCTOBBIX 3aJa4, COACPKALUX JIEUCTBHUS C
132 LeJIBIMU YHUCIIaMU
IIpuMmeHeHne CBOMCTB YMHOKEHHUS U ACJIEHUS IIPU
JEUCTBUAX C PAlMOHAIIBHBIMY YUCJIAMHU IIPU PELLIEHUN
133 3aga4
O6o0maromuii ypok 1o teme "[lonoxxurensHbie 1
134 OTpULIATENbHbIE Yncaa'
Kontponbnas padorta Ne7 mo temam "[lonoxxurensHbie
135 Y OTpHUIIaTeNIbHBIC Yrcia"




I'nasa 8. IIpeacraBinenre faHHBIX.

AHanu3 KOHTPOJIBbHOU paboThL. [IpsiMoyronbHas

136 CUCTEMa KOOPJIMHAT Ha MJIOCKOCTH
KoopannaTsl TOUKH Ha MIIOCKOCTH, abciucca u
137 opJMHaTa
138 Crosibuarble U KpyroBble JUarpamMmmbl 6
[IpakTrueckas padota o teme "IlocTpoenune
139 nuarpamm”
Pelrenne TeKCTOBBIX 3a]1a4, COAEPKAILUX JAHHBIE,
140 MPEACTABICHHBIC B TA0IUIIAX
Pemenue TekcTOBBIX 3a7a4, COEpKALIUX JaHHbIE,
141 IIPEJICTABJICHHBIC B TalJIMIax U Ha JauarpaMmmax
naBa 9. Harnsgnas reomerpust. @urypsl B
r 9.H o
MIPOCTPAHCTBE.
[IpssmoyronbHbIN napasuienenumnes, Kyo
142
143 [Tpu3ma, nmupamuia, KOHYC, HIUIHHID, Iap U cdepa
144 [TpaBuio n300pa>keHus MPOCTPAHCTBEHHBIX (PHUTYD
145 N306paxkeHne npocTpaHCTBEHHBIX QUTYP
" 9
[Ipumeps! pa3BEPTOK MHOTOI'PaHHUKOB, [IMJIMHAPA U
146 KOHYCa
[IpakTuueckas padbora no teme "Coznanue moaenen
147 MIPOCTPAHCTBEHHBIX puryp"
148 [Tonsitue 06bEMa; €TUHUIIBI U3MEPEHHS 00BEMA
O06BEM PSIMOYTOJIBHOTO Napajuieenunesa, Kyoa,
149 dhopmynsl 00bEMa
150 Brruucnenune o6bvéma o popmynam
I'masa 10. [ToBropenue. O6001IeHNE, CHCTEeMAaTHU3aAIINS
151 [puznaku genumoctu. HOJl u HOK uncen.
CpaBHeHue, CI0KEeHUE U BEIYUTaHUE Ipo0Oeii ¢
152 pa3HBIMU 3HAMEHATEISAMU.
153 YMHOXEHUe U JesieHne qpooeit.
154 [Iponopuumn. 20
155 Pemenue ypaBHeHUH U 337a4 C IOMOILBIO POTIOPLIMH.
156 CpaBHeHHE pallMOHATIBHBIX YHCEl.
157 CrnosxeHue ¥ BBIYMUTAHNE PALIMOHAIBHBIX YHCET.

158

YMHOXEHHUE PpallMOHAJIBHBIX YHUCCIIL.




VMHOXEHUE U ACJIICHUE pallMOHAJIBHBIX YUCEIL.

159
Pemienue ypaBHeHU.
160
161 Pemienue 3a1ayd ¢ moMOIIbIO YpaBHEHUIM.
[IpumeHeHne paBuil yMHOXEHUS U JIEJIEHUS YUCEII C
162 Pa3HBIMU 3HAKaMH IIpU PELLICHUU IIPUMEPOB U 3a1ad.
163 Hrorosas KOHTpOJIbHASA paboTa
AHanu3 KOHTpOJIbHOH paboThl. Pemenue 3amau c
164 OTPHULATEIBbHBIMU U MOJOKUTEIbHBIMA YACIIAMHU
165 Pemenue 3aa4 ¢ nenbIMu 4yucaaMu
166 Pemenue 3a1a4 Ha MPOLIEHTHI
167 Pemenue 3a1a4 Ha HaXOXA€HHUE MTPOLIEHTOB
168 Pemennie oCHOBHBIX 3a/1a4 HA JpOOH
169 Pemenue 3amau Ha npodu
170 Oo6o0maromuit ypok 3a Kypc 6 kiiacca

o01ee xomuecTso yacos 170

TEMATHUYECKOE IINTAHUPOBAHUE «AJII'EBPA» 7-9 KIIACC

7 KIIACC

HaunmenoBanue KonnuecTBo yacos

Ne OneKTpoHHbIE (IUPPOBHIE)
pa3aenoB U TeEM KonTponbHsie

n/m Bcero o0Opa3oBaTeNbHbIE PECYPCHI
MIpOTrpaMMBbI paﬁoTH

1 Yucna U BBIYUCIICHHUS. 20 ) bubmmoteka [IOK
PanmonaisHbIC ynCia https://m.edsoo.ru/7f415b90

) Koopaunatsl u 13 1 bu6nuoreka [IOK
rpaduku. GyHkuuu https://m.edsoo.ru/7f415b90

3 Anrebpanueckue 33 3 bubnmnorexka HOK
BBIPAXKECHUS https://m.edsoo.ru/7f415b90

4 YpaBHeHus u 20 ) bubnmnoreka [JOK
HEpaBEHCTBA https://m.edsoo.ru/7f415b90

5 [ToBTOpEHUE U 6 | bubnmnorexka HOK
000011IEHNE https://m.edsoo.ru/7f415b90

OBUIEE KOJIMYECTBO 102 9

YACOB I10 ITPOI'PAMME

8 KIIACC
HanmmenoBanme KommuecTtBo vacoB

Ne OnekTpoHHbIe (U POBLIE)
pa3ziesioB U TEM KonTponbHbie

n/m Bcero 00pa3oBaTelIbHbIE PECYPCHI

MIPOTrpaMMBbI paGOTLI




Anrebpanueckue
1 BBIPAKCHUSL. 16 1
Anrebpanueckas 1poOb

bubnmoreka [JOK
https://m.edsoo.ru/7417af8

Yucna v BEIYKCIICHUS. bu6mmoreka [JOK
KBanparusie kopHu https://m.edsoo.ru/7417af8

YpaBHeHus u

3 HEpPaBEHCTBA. 15 1
KBanparnble ypaBHEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

Anrebpanueckue
4 BBIPAKCHUS. 5 1
KBagparusliii TpéxuineH

bubmuorexa [JOK
https://m.edsoo.ru/7f417af8

VYpaBHeHus u
5 HepaBeHCTBA. CUCTEMBI 13 1
ypaBHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/7f417af8

YpaBHeHus u

6 HEPAaBEHCTBA 11 1 bubmmorexa LHOK
p i https://m.edsoo.ru/7f417af8
HepasencrBa
7 @ynkuuu. OCHOBHbBIE 5 bu6mmoreka [JOK
MTOHSATHUS https://m.edsoo.ru/7f417af8
2 ®yukuuu. Yuciaosbie 9 | bubnuorexa [JOK
byHKIIH https://m.edsoo.ru/7t417af8
el
" https://m.edsoo.ru/7f417af8
nokasaresiem
10 [ToBTOpEHUE U 6 | bubnuorexa [JOK
0000meHne https://m.edsoo.ru/7f417af8
OBIIEE KOJIMYECTBO 102 10
YACOB I10 ITPOTPAMME
9 KJIACC
KomnuecTBo yacos
Ne | HammeHnoBaHme pa3aenoB u DnexTpoHHbIE (IIUPPOBLIE)
KonTponbHbie
I/l TEM MpOTrpamMMbl Bcero o0pa3oBaTenbHbIE PECYPCHI
paboThI
1 Yucna U BBIYUCIICHHUS. 9 1 bu6mmorexa [IOK
JleficTBUTENbHBIC YUCITA https://m.edsoo.ru/7f419d08
) Dymxuan 20 1 bubmuorexa [JOK

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

3 HEpPaBEHCTBA. YpaBHeHusi ¢ 14 1
OJIHOU IIEPEMEHHOMN

bu6mmorexa [IOK
https://m.edsoo.ru/7f419d08

4 YpaBHeHus u 16 1 bubnmoreka [JOK
HepaBeHcTBa. HepaBeHcTBa https://m.edsoo.ru/7f419d08
Y paBHEHHS 1 bubmuoreka [JOK

5 HepaBeHCTBA. CUCTEMBI 14 1

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




6 YucnoBbie 15 1 bu6mmoreka [JOK
MOCIIEI0BATETHHOCTH https://m.edsoo.ru/7f419d08

7 [ToBTOpEeHme, 0600IICHNE, 14 bu6mmoreka [JOK
cHUCTeMaTu3aIus 3SHAaHUH https://m.edsoo.ru/7f419d08

OBIIEE KOJIMYECTBO 102 6

YACOB I10 [TPOTPAMME

TEMATHUYECKOE INTAHUPOBAHUE «'EOMETPU» 7-9 KITACC

7 KIIACC
HaumenoBanue | KonudectBo yacos
Ne OnexTponHbie (1I(POBLIC)
paszaciioB ¥ TCM Kontposnbnsle | [Ipaktnueckue
/o Bcero 00pasoBaTebHBIE PECYPCHI
IPOrpaMMBI paboTHI paboTEI
IIpocreiimne
TEOMETPHUYCCKUE
1 ?}i)rgf;;; x 14 bubmnoreka IIOK
) https://m.edsoo.ru/7f415¢e2e
N3zmepenune
TEOMETPUUECKUX
BEJIMYUH
bubnnoreka IIOK
2 | Tpeyromermky 22 ! https://m.edsoo.ru/7f415¢e2e
[TapannensHbie
3 psiMbIE, CyMMa 14 1 bubnuoreka [JOK
yIJIOB https://m.edsoo.ru/7f415e2e
TpeyrojbHUKa
OKpyXHOCTb U
4 | XPYT. 14 1 bubmorexa LJOK
['eomerpuueckue https://m.edsoo.ru/7f415¢e2e
MOCTPOCHHUS
5 ?gfg 01:{1;113, 4 | bubmuorexa [JOK
HIU https://m.edsoo.ru/7f415¢e2e
3HAHHHA
OBILEE
KOJIMYECTBO
YACOBIIO 08 4 0
[TPOTPAMME
8 KIIACC
KonunuecTBo uacoB DNEeKTPOHHBIE
Ne | HaumenoBanue
(undpoBsie)
n/ | pasjenoB U TeM Bceer | Kontponbnsl | [IpakTnyecku
o0Opa3oBaTenbHbIC
n | IPOrpaMMbI 0 € paboThI € paboThI
pecypcsl
YeThIpEXyTOIbHUK bubmorexa [OK
1 . pexyT 12 1 https://m.edsoo.ru/7f417e1
8




Teopema Paneca u
Teopema o bubmmorexa [JOK
p | MPOMOPHHORAIBHEL |5 | https://m.edsoo.ru/7f417el
X OTpe3Kax, 2
MOI00HEIE
TPEYroJIbHUKU
[Tmomans.
Haxoxnenne
IIoIanci bubmuorexa [JOK
3 | TpeyroJIbHUKOB U 14 1 https://m.edsoo.ru/7f417el
MHOT'OYTOJIbHBIX 8
buryp. [Inomaau
MoA00HBIX (puryp
Teopema bubmuotexa [HOK
[Tugaropa u
4 10 1 https://m.edsoo.ru/7f417el
HayaJia 8
TPUTOHOMETPHH
Yrisl B
OKPYKHOCTH.
Brniucannsie u
OIMCaHHbIC bubmuorexa [JOK
5 | yeThlpexyroiabHuku | 13 1 https://m.edsoo.ru/7f417¢e1
. Kacarenbnsbie k 8
OKPYKHOCTH.
Kacanue
OKPYKXHOCTEH
IToBTOpEHME, bu6nuoreka [IOK
6 | 0boOuieHue 4 1 https://m.edsoo.ru/7f417el
3HAHUU 8
OBIIEE
KOJIMYECTBO
YACOB I1O 68 6 0
[TPOTPAMME
9 KJIACC
Ne | HammenoBanue KomnuectBo vacos
OneKTpoHHBbIE (LIUPPOBHIE)
1/ | pasjenoB v TeM Beer | Kontponbnbl | [Ipaktnueckn
o0Opa3oBaTenbHbIE PECYPCHI
I | IPOrpaMMBbl 0 € paboThI € paboThI
Tpuronomerpus.
gg;’ﬁzyé’;a ; Bu6muorexa LIOK
1 16 1 https://m.edsoo.ru/7f41a12
CUHYCOB.
Pemenue ¢
TPEYTOJIHHUKOB




[IpeobpazoBanue
moxoous. but6mmoreka [IOK
2 | Merpuueckue 10 1 https://m.edsoo.ru/7f41a12
COOTHOILEHUS B c
OKPYKHOCTHU
bu6nuoreka [IOK
3 | Bekropsl 12 1 https://m.edsoo.ru/7f41a12
c
JlexapToBbI bu6nmmoreka [IOK
4 | KOOpAMHATHI HA 9 1 https://m.edsoo.ru/7f41a12
IJIOCKOCTH c
[IpaBuibHBIE
MHOTOYTOJIbHUKU
. mna bu6nmoreka [IOK
5 | OKpyXHOCTH U 8 https://m.edsoo.ru/7f41a12
IUIOMIA/Ib KpyTa. c
Brruncnenue
IIomangeu
bubmnoreka IIOK
6 Apwenis 6 https://m.edsoo.ru/7f41al12
TUTOCKOCTH .
[ToBTOpEHHE,
oGoGIICH e bubnuotexa [HOK
7 ’ 7 2 https://m.edsoo.ru/7f41a12
CUCTEMAaTH3AIIHS
3HAHUM ¢
OBILEE
KOJIMYECTBO
YACOBIIO 08 6 0
[TPOTPAMME

TEMATHUYECKOE IINTAHUPOBAHUE «BEPOATHOCTDb U CTATUCTUKA» 7-9 KIIACC

7 KIIACC
HaumenoBanue  KomudecTBo yacos
Ne OnexTpoHHbIe (LIM(POBLIE)
pa3zieioB 1 TEM Konrtponsnsie = [IpakTHueckue
n/n Bcero o0pa3oBaTeNbHbIE PECYPChI
MPOrpaMMBbI paboThI paboThI
1 [IpencraBnenue 7 ) bu6nuoreka [IOK
AHHBIX https://m.edsoo.ru/7f415fdc
5 OrmmcaTenpHast 2 | but6mmoreka [IOK
CTaTUCTHKA https://m.edsoo.ru/7f415fdc
3 Cnyuaitnas 6 1 bubmuoreka [JOK
W3MEHUYUBOCTH https://m.edsoo.ru/7f415fdc
4 BBenenue B 4 but6mmoreka [IOK
Teoputo rpados https://m.edsoo.ru/7f415fdc
5 BepositHOCTB M 4 1 bubmuoreka [JOK
gacToTa https://m.edsoo.ru/7f415fdc




CIIy4aiiHOro
COOBITUS
6 coni(;iﬁe?f;:é usi 5 2 bubmorexa HOK
. . https://m.edsoo.ru/7f415fdc
3HAHUU
OBIIEE
KOJIMYECTBO
YACOB 110 34 2 >
I[TPOT'PAMME
8 KIIACC
HaumenoBanue @ KomudectBo yacos
Ne OnexTpoHHbIe (IIPPOBHIE)
Pa3zAeiioB U TEM Kontposbnsie  IIpaktrueckue
/i Bcero 00pa3oBaTeNbHBIE PECYPCHI
IIPOrpaMMbI paboThl paboThI
| [ToBTOpenue 4 bubmmorexa [IOK
Kypca 7 xiacca https://m.edsoo.ru/7f417tb2
OnucarenbHas
) CTaTUCTHKA. 4 bubmuoreka [JOK
PaccenBanue https://m.edsoo.ru/7t417fb2
JTAHHBIX
bubmuoreka [JOK
3 | Muoxecrea 4 https://m.edsoo.ru/7f417tb2
4 ?;po:;ggssb 6 1 bubmuoreka [JOK
i https://m.edsoo.ru/7t417fb2
COOBITHS
5 BBenenue B 4 bubmuoreka [JOK
Teopuro rpadon https://m.edsoo.ru/7f417tb2
6 Crnyuaiinble 2 bub6nuorexa [IOK
COOBITHS https://m.edsoo.ru/7f417fb2
7 Si‘liﬁﬁfffg w4 2 bubmmorexa [JOK
. t https://m.edsoo.ru/7f417tb2
3HAHHHA
OBIIEE
KOJIMYECTBO
YACOBIIO 34 2 !
I[MPOT'PAMME
9 KJIACC
HaumenoBanme @ KommuecTBo yacoB
Ne OnexTpoHHbIe (LIM(POBLIE)
pa3ziesioB U TEM Kontponensie IIpaxktnyeckue
n/m Bcero o0pa3oBaTeNbHbIE PECYPChI
POrpaMMBbI paboThI paboThI
1 IToBTOpenune 4 bubmuoreka [JOK
Kypca 8 kinacca https://m.edsoo.ru/7f41a302
5 DIIeMEHTHI 4 1 bubnuotexa [JOK

KOMOMHATOPUKH

https://m.edsoo.ru/7t41a302




3 I'eomeTrpuueckas 4 bubmmoteka [JOK
BEPOSITHOCTD https://m.edsoo.ru/7f41a302

4 Hcnbeitanus 6 bu6nmoreka [IOK
bepnymu https://m.edsoo.ru/7f41a302

5 Crnyuaitnas 6 bubnmoreka [JOK
BEJIMYMHA https://m.edsoo.ru/7f41a302

6 O0001enue, 10 bu6nmoreka [IOK
KOHTPOJIIb https://m.edsoo.ru/7f41a302

OBIIEE

KOJIMYECTBO 34

YACOB I1O0

I[TPOTPAMME




AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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