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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma no matemaTuke s oOydaronuxcst 5—9 kiaccoB pazpaborana Ha ocHoBe PI'OC OOO. B mporpamme 1o
MaTEeMaTHUKE YYTEHBI UJICH 1 TIOJIOKCHHS KOHIIETIIUN Pa3BUTHS MaTeMaTHIeCKoro oopa3oBanus B Poccuiickoit Deaepanmm.

[IpeameToM MaTeMaTHKH SIBISIOTCS (PYyHIAMEHTAIbHBIE CTPYKTYphl HaIler0 MHpa — MPOCTPAHCTBEHHbIE (OPMBI U
KOJINYECTBEHHBIE OTHOIICHHUS (OT MPOCTEUIINX, YCBAUBAEMbIX B HEMOCPEACTBEHHOM OMBITE, 10 JOCTATOYHO CJIOXKHBIX,
HEOOXOJMMBIX JIJIsl Pa3BUTHUSI HAYYHBIX U MPUKIAIHBIX UaeH). MaremaTnueckue 3HaHUs 00€CTIeUnBaOT MOHUMAHKE MPUHIIUIIOB
YCTPOMCTBA M HCHOJIb30BAaHUSI COBPEMEHHOW TEXHHUKH, BOCIHPHUITHE UM HHTEPIPETALUIO COLHUAIBHOM, SKOHOMUYECKOM,
MOJIUTUYECKONW HH(OpMAIUKU, JAI0T BO3MOXHOCTH BBIMOJHATH PACUEThl M COCTaBISATh AJTOPUTMBI, HaXOJUTh U MPUMEHATH
dbopMyIibl, BIIAIETh MPAKTUYECKUMH TPUEMaMH TE€OMETPUYECKUX M3MEPEHUN U TMOCTPOEHUM, YUTaTh HWHQOpMAIHIO,
MIPE/ICTABJICHHYIO B BUJE TaOJMII, AMArpaMM U TpaduKoB, KUTh B YCIOBUSIX HEONPEICICHHOCTH M MOHUMATh BEPOSTHOCTHBIN
XapakTep CIydyalHbIX COOBITUM.

N3yuenue matemaTuku GOpMHUPYET Y 00YUAIOIIUXCS MATEMATUYECKUN CTHIIb MBIIILICHUS, TIPOSBIISIONINIICS B ONIPEIeTIEHHBIX
YMCTBEHHBIX HaBbIKaxX. OOydaronrecs: OCBauBaIOT TAKUE MPUEMbI U METOJIbI MBIIIJICHUS, KaK HHAYKIIHUS U IeTyKIIKs, 0000IIeHIEe
W KOHKpeTH3alus, aHallu3 W CHUHTE3, KiaccupuKalus W CcUcTemMaTusainus, abcTparupoBaHue U aHaiorus. OOBEKThI
MaTeMaTUYECKUX YMO3AaKIIOUEHUH, NpaBUjia HX KOHCTPYMPOBAHUSI PACKPBIBAIOT MEXAHU3M JIOTUYECKUX MOCTPOEHUM,
CIOCOOCTBYIOT BBIpaObOTKE YMEHUs (hOPMYJIMPOBATH, 0OOCHOBBIBATH U IOKA3bIBATh CYXKJEHUSI, TEM CAMBIM Pa3BUBAIOT JIOTHYECKOE
MbIlUIeHne. M3ydenne mMareMatuku obecrieunBaeT (pOpMUPOBAHUE ANTOPUTMUYECKON KOMIIOHEHTHI MBIIUICHUS U BOCITUTaHHUE
YMEHHI JeHCTBOBATH MO 33/IaHHBIM aJITOPUTMAaM, COBEPIIICHCTBOBATh U3BECTHBIE M KOHCTPYUPOBAThH HOBBIE. B mporiecce perieHus
3aJ1ay — OCHOBHOW Y4eOHOM IeATeTLHOCTH Ha yPOKaX MAaTEMATHKHU — PA3BUBAIOTCS TBOPUYECKASI ¥ IPUKJIIAAHAS CTOPOHBI MBIIIIJICHUSI.

OOydeHne MaTeMaTHKe JaeT BO3MOXKHOCTb Pa3BUBAaTh Y 00YYAIOIIMXCS TOYHYIO, PAllMOHATIBLHYIO U HHPOPMATUBHYIO PEUb,
yMeHHEe OTOMpaTh HauboJiee MOAXOJSIINE S3bIKOBBIC, CUMBOJIMUECKHUE, TPAQUUIECKUE CPEJCTBA I BBHIPAKECHUS CY)KICHUU W
HaIJISIAHOTO UX MPEICTABICHUS.



[Ipy wu3ydeHHMM MATEMAaTHKH OCYIIECTBISETCS oOOlIee 3HAKOMCTBO C METOJAMH TIO3HAHUS JIEUCTBUTEIILHOCTH,
NPEACTABICHUSMU O MPEIMETE U METOAAX MATEMATUKH, UX OTIUYUU OT METOAOB JPYTUX €CTECTBEHHBIX U TYMAHUTAPHBIX HAYK,
00 0COOEHHOCTAX MPUMEHEHHSI MAaTEMATUKH JIJIs1 PEIICHHS] HAY4YHbIX U MPUKIAIHBIX 3a0a4. [IpuopureTHbIMU LEenssMHU OOydeHHUS
MareMaTHKe B 5—9 kiaccax sBISIIOTCS:

dbopMUpOBaHHE IEHTPAIBHBIX MAaTEeMAaTUYECKUX MOHATUN (YUCIIO, BEJIMYMHA, TeoMeTpuueckas ¢urypa, mnepeMeHHas,
BEPOATHOCTb, (YHKUHUSA), OOECIEUNBAIOUIMX IPEEMCTBEHHOCTh M MEPCIEKTHUBHOCTh MAaTEMAaTHUYECKOTO 0O0pa30BaHUs
oOy4Jaronuxcsi; MOJBEICHHE OOYYaroIMXCAd Ha JOCTYIIHOM JUIsi HUX YPOBHE K OCO3HAaHUIO B3aUMOCBSI3M MaTeMaTHUKUA U
OKpY’KaIOIlIET0 MHpa, MOHUMAaHUE MAaTEeMAaTUKH KaK 4acTh OOIIeH KyJIbTyphl YEJIOBEUECTBA; PAa3BUTHE HHTEIUIEKTYalIbHBIX U
TBOPYECKUX CITOCOOHOCTEN 00ydaromuxcsi, M0O3HaBaTeIbHOM aKTUBHOCTH, UCCIIEA0BATENbCKUX YMEHHM, KpUTUYHOCTH MBILLJICHUS,
MHTEpeca K M3YYEHHUIO MaTeMaTuKy; (popMHupoBaHUe (PYHKIIMOHAIBHON MaTeMaTHYECKON rPaMOTHOCTU: YMEHHUS
pacno3HaBaTh MPOSBICHUS MATEMAaTUUECKUX TTOHATUI, OOBEKTOB U 3aKOHOMEPHOCTEW B PEAIbHBIX )KU3HEHHBIX CUTYyAIUSAX U MIPU
U3YYEHUU JPYTUX YYEOHBIX MPEIMETOB, IMPOSIBICHUS 3aBUCUMOCTEH M 3aKOHOMEpHOCTEH, (opMyiaupoBaTh HX Ha S3bIKE
MAaTeMaTUKHU U CO3JaBATh MATEMATUYECKUE MOJIEIH, IPUMEHATh OCBOEHHBIM MaTEMAaTUYECKUM amlmapar I PEMIEHUs IPAKTUKO-
OPUEHTUPOBAHHBIX 337a4, HHTEPIPETUPOBATH U OLICHUBATH MOJyYEHHBIE PE3YJIbTATHI.

OCHOBHBIE JIMHHUU COJAEpXKAaHHUS MpPOrpaMMbl MO MareMaTHke B 5-9 kiaccax: «YHucna M BBIYUCIEHHUA», «AITeOpa»
(«AnreOpanyeckue BhIpaXKEHUS», «YPAaBHEHUSI U HEPABEHCTBa»), « DyHKUUN», «['eomerpus» («I'eomerpuueckue GUrypol U ux
CBOMCTBaY, «3MepeHrne reOMETPUUECKUX BEIUINHY), «BEpOATHOCTh U CTATUCTUKAY. [[aHHbIE TMHUYU Pa3BUBAIOTCS TApaJLIEIBHO,
KaXJas B COOTBETCTBUM C COOCTBEHHOM JIOTMKOM, OJHAKO HE HE3aBUCUMO OJHA OT JAPYroid, a B TECHOM KOHTAaKTe M
B3aMMOJECHUCTBUU.

CopeprkaHue nMporpaMMbl IO MaTEMaTUKE, pacipeiesIeHHOE o rogamM oO0y4eHusl, CTPYKTYPUPOBAHO TaKUM 00pa3oM, YTOOBI
KO BCEM OCHOBHBIM, TMPUHIUIHAIBHBIM BOINpOCaM oOOydaroluecs OOpallaJuch HEOJHOKPAaTHO, 4YTOOBI OBJAJICHUE
MaTEeMaTUYECKUMH MOHATUSAMHU U HABBIKAMH OCYILECTBIISJIOCH MOCIEI0BATENbHO U MOCTYNATENbHO, C COONIOACHUEM MPUHIINIIA
MIPEEMCTBEHHOCTH, @ HOBBIE 3HAHMSI BKJIIOYAIUCH B OOIIYIO CUCTEMY MaTeMaTHUECKUX MPECTaBICHUN 00y4arOIUXCsl, pacIupsis
U yriryOouisisi ee, 00pa3ysi MpOYHbIE MHOKECTBEHHBIE CBSI3H.



B cootBerctBumn ¢ ®I'OC OO0 maTemaTuka siBIsieTcs 00s3aTeNIbHBIM YYEOHBIM MPEIMETOM Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. B 5-9 kiaccax MareMarvka TpaJuIIMOHHO M3Yy4YaeTcs B paMKax CJIEAYIOIIMX yueOHBIX KypcoB: B 5—6 Kilaccax —
Kypca «MartemaTtukay, B 7-9 kiaccax — KypcoB «Anredpa» (BKIouyasi 3JE€MEHTHl CTaTUCTHKUM M TEOPHUH BEPOATHOCTEH) U
«I"eometpusi». [Iporpammoit mo MareMaTruke BBOJAUTCS CAMOCTOSITEIbHBIN y4eOHbIN Kypc « BeposSITHOCTh M CTaTUCTUKAY.

OO11ee YMCIIO YacoB, PEKOMEHIOBAHHBIX JUISI M3YYEHHUS MaTeMaTHKHU (0a30BBbId YpOBEHb) Ha YPOBHE OCHOBHOTO OOILEro
oOpazoBanusi, — 952 yaca: B 5 kjiacce (€CTECTBEHHO Hay4HbINA, TyMaHuTapHbiil) — 170 gacoB (5 4acoB B He/eln0), B 5 Kiacce
(TexHuueckoM) — 6 yacoB, B 6 kiacce — 170 gacoB (5 yacoB B Heaento), B 7 kiacce — 204 gaca (6 4acoB B HEJIENIO), B 8 Kilacce —
204 gaca (6 yacoB B Henento), B 9 kiacce — 204 yaca (6 yacoB B HEJIEIIO).



IHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA TPOT'PAMMBI 110 MATEMATHUKE HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

I/I3yquHe MATCMATUKH Ha YPOBHC OCHOBHOI'O 06HICFO 06p330BaHI/IH HaIIpaBJICHO Ha JOCTHIKCHUC O6y‘{aI-OHII/IMI/IC}I
JIMIHOCTHBIX, MCTAIIPCAMETHBIX U IPCAMETHBIX O6paBOBaTCJ'IBHBIX PE3YyJIbTATOB OCBOCHUA yqe6H0r0 npcamMceTa.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIE pe3yabTaThl OCBOSHUS MTPOTPAMMBI II0 MaTEMATHKE XapaKTePU3YIOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE: TTPOSBIICHUEM HHTEpECa K MPOIIOMY M HACTOSAIIEMY POCCUMCKON MaTeMaTUKH, IICHHOCTHBIM
OTHOIIIEHUEM K JOCTIKEHUSM POCCHMCKHX MAaTEeMAaTHKOB M POCCHHCKOH MaTEMaTHYECKOHW IIKOJBI, K WCIOJB30BAHUIO ITHX
JTOCTHKEHUN B IPYTHX HayKaX M MPUKIQIHBIX chepax;

2) rpaxaaHcKoe M JYXOBHO-HPABCTBEHHOE BOCIHMTAHHE: TOTOBHOCTBHIO K BBIMOJHCHHIO OOS3aHHOCTEH TpakgaHWHA M
peanu3alid ero IMpas, MPEACTABICHHEM O MaTeMAaTHYECKHX OCHOBaX (PYHKIIMOHUPOBAHMS PA3IUUYHBIX CTPYKTYD, SBICHHM,
MIPOIIEAYp rpaxkJaHCKOro 001ecTBa (HarpuMep, BEIOOPHI, OIPOCHI ), TOTOBHOCTHIO K 00CYKIEHHUIO STHYSCKUX ITPo0JIeM, CBA3aHHBIX
C MPAaKTUYCCKUM NPUMEHEHUEM JTOCTHKEHUN HAyKH, OCO3HAHUEM BaXKHOCTH MOPATbHO-ITHUYCCKUX MPUHITUIIOB B JCSITCIBHOCTH
YYEHOTO0;

3) TpyaoBoe BOCHHUTAHHWE: YCTAHOBKOW HA AaKTHBHOE YYacTHE B PEIICHUM MPaKTHYECKHX 3a7a4 MaTeMaTHYeCKON
HaIPaBJICHHOCTH, OCO3HAHMEM BAXHOCTH MAaTEMaTUYECKOTOo OOpa3oBaHMS HA MPOTSDKEHHH BCEW JKWU3HHM U1 YCIICUTHOM
MPOPECCUOHAILHON  JEATEIPHOCTH M pPa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAaHHBIM BBIOOPOM U TOCTPOCHUEM

HHI[HBH,[[y&]'IBHOfI TPAaCKTOPHUHU O6paBOBaHI/I$I N )KU3HCHHBIX IIJIAHOB C YUCTOM JIMYHBIX HHTCPCCOB U O6HIGCTBCHHI>IX HOTpe6HOCTeI\/JI;



4) acreTHYecKOe BOCIIMTAHUE: CTIOCOOHOCTHIO K OMOIMOHAIFHOMY U 3CTETUYECKOMY BOCHPUITHIO MAaTEMAaTHUECKUX OOBEKTOB,
3a/1a4, pelEHUH, pacCyKICHUM, YMEHUIO BUETh MATEMAaTHYECKUE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HEeHHOCTH HAYYHOr0 MO3HAHMA: OPHEHTAIMEH B JCSATEILHOCTH Ha COBPEMEHHYIO CHUCTEMY HAy4YHBIX NpPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX DPAa3BUTHUS YEJIOBEKA, NMPUPOABI U OOIIECTBA, NOHMMAaHUEM MAaTEMaTHYECKOW HAYKU Kak CQepsl
YeJIOBEUECKOU NeATENbHOCTH, ITANIOB €€ Pa3BUTUA U 3HAUUMOCTH I Pa3BUTHUS UBUIU3ALIMH, OBJIAJCHUEM SI3bIKOM MAaTEMAaTHUKU
U MaTeMaTHYECKON KyJIbTYpOHl KakK CpEICTBOM IO3HAHUS MHPA, OBJIAJICHUEM NPOCTEHIIMMHU HABBIKAMHU MCCIIE0BATEIBCKON
NEeSATENbHOCTH;

6) pusuyeckoe BoOCNHUTAHHUE, ¢popmMupoBaHue KYJbTYPbI 310POBbS U SMOLHUOHAJIBLHOIO 0JIATOIOJIYyYHS:
TOTOBHOCTBIO IPUMEHATh MaTEMaTUUECKUE 3HAHUS B UHTEPECAX CBOETO 3/I0POBbS, BEJACHUS 3J0pOBOr0 00pasa )Ku3HU (310pOBOE
MUTaHue, COATAaHCUPOBAHHBIN PEKUM 3aHITHI M OTIbIXA, PETYyJIApHas (Pu3nyeckass akTUBHOCTH), CPOPMUPOBAHHOCTHIO HABBIKA

pednexcun, MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY M TaKOTO K€ MpaBa JPYyroro 4eJoBeKa;

7) 3K0JI0TMYeCcKOe BOCTIMTAHNE: OPUEHTALMEN HA TPUMEHEHUE MAaTEMAaTUYECKUX 3HAHUW JIsl peLIeHus 3a/1a4y

B 00JacTH COXPaHHOCTHU OKpY)Karouled cpenabl, IIaHUPOBAHMS TOCTYNKOB M OLIEHKM KX BO3MOXHBIX IOCIEACTBUI IJid
OKPY>KaIOILEH Cpeibl, OCO3HAHUEM INI00ATBHOTO XapaKTepa 3KOJOTHYECKUX TPOOIIEM U IyTEH X PEILICHUS;

8) apanTanusi K U3MEHSIIOIHUMCS YCJIOBHSAM COLUAIBHOW M NMPUPOAHON CpeAbl: TOTOBHOCTHIO K JEHCTBUSM B YCIOBHUSX
HEONPEIETICHHOCTH, MOBBIIICHUIO YPOBHSI CBOEH KOMIIETEHTHOCTH 4Y€pe3 MPAKTUYECKYIO NEATEeIbHOCTh, B TOM YHCIIE YMEHUE
YUUTBCS Y APYTUX JIIOJIeH, MpuoOpeTaTh B COBMECTHOM JEATEIbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 OTbITa IPYTHUX;
HEO0OXOAMMOCThIO B (DOPMUPOBAHMM HOBBIX 3HAHHM, B TOM yucie (HopMyaupoBaTh WUJIEW, MOHATHS, TUIOTE3bl 00 OOBEKTAX U
SBJICHUSX, B TOM YHCJIE pPaHEE€ HE U3BECTHBIX, OCO3HABAThH JACPUIMTHI COOCTBEHHBIX 3HAHUNA W KOMIIETEHTHOCTEW, TIaHUPOBATh
CBO€ pa3BUTHE; CIOCOOHOCTHIO OCO3HABATH CTPECCOBYIO CUTYAILUIO, BOCIIPUHUMATh CTPECCOBYIO

CUTYallMI0 KakK BBI30B, TPeOYIOIIUNA KOHTPMEP, KOPPEKTHUPOBATH MPUHUMAEMBIC pEUICHHUS W JEHCTBUSA, (DOpMyIHpoBaTh U
OLIEHUBATh PUCKH U MOCIECTBUS, POPMHUPOBATH OIIBIT.



METAIIPEIMETHBIE PE3YJ/IBTATDBI

B pesynbrare ocBO€HHS MporpaMMbl IO MaTEMATHUKE HA YPOBHE OCHOBHOI'O 00IIero oOpa3oBaHus y oOydaromerocs: 0OyayT
cOpMHUPOBAHBI METANpPeIMETHBIC PE3yIbTaThl, XapaKTCPU3YIONIHECS OBJAJCHHUEM TI03HABATEIbHBIMA YHHBEPCATHHBIMU
y4eOHBIMU JIEHCTBHUSIMH, KOMMYHUKATHBHBIMH YHHBEPCAIBHBIMA YUECOHBIMH ACHCTBUSMHU, PETYISATUBHBIMUA YHUBEPCATHLHBIMHU

y4eOHBIMH JICHCTBUSIMHU.

Ilo3HaBaTeIbHbIE YHUBEPCAJIbHbIE Y4eOHbIE eiicTBUS
ITo3naBaTeabHbBIC YHUBCPCAJIBHBIC yLIe6HI>Ie IIGIZCTBHH 00eCIIeUnBaoOT q)OpMHpOBaHI/IG 0a30BBIX KOTHUTHUBHBIX IIpOoLcCCOB

oOy4Jaroruxcsi (OCBOCHHE METOJIOB MO3HAHUS OKPYXKAIOMIEro MHUpPA, IPUMEHEHHE JOTHUYECKUX, UCCIEAOBATCIIbCKUX OTICPAIIHiA,
yMeHu# paboTtaTth ¢ HHGOpMAIIHEH ).

Ba3oBble Jiornyeckue 1eicTBUA:
BBISBJISIT M XapaKTEPU30BaTh CYIIECTBEHHbIC MPU3HAKK MATEeMAaTUYECKUX OOBEKTOB, MOHSITUN, OTHOIICHUN MEXTY

HNOHATUSMH, (POPMYIUPOBATH ONPECIICHUS MOHATHH, YyCTaHABIMBATh CYIIECTBEHHBIN MPU3HAK KiIacCU(UKALIMU, OCHOBAHUS IS
000011IeHNs] U CPAaBHEHHMSI, KpUTEPUHU MPOBOJUMOIO aHAJIN3a; BOCIPUHUMATH, (POPMYIHPOBATH U MPEOOPA30BbIBATH CYXICHUS:
YTBEPAUTEIIbHBIE

U OTpULIATENIbHbIE, €IMHUYHBIC, YACTHBIE U OOIlKE, YCIOBHBIE; BBISBISATh MAaT€MaTUYECKHE 3aKOHOMEPHOCTH, B3aHUMOCBSI3U U
NpOTUBOpEUMs B (pakTax, JaHHBIX, HAOMIOACHUSIX U YTBEPKICHUSX, MPEAJIaraTb KPUTEPUH JJIsl BBISIBJICHUS] 3aKOHOMEPHOCTEN U
MPOTUBOPEYHIl; TPOBOAUTH BBIBOJIBI C UCIIOJIB30BAHUEM 3aKOHOB JIOTUKHU, JETYKTUBHBIX

Y MHIYKTUBHBIX YMO3AKJIIOUEHHH, YMO3AK/IIOUEHUHN 10 aHAJOTUH; pa3Ouparh J0Ka3aTelbCTBA MAaTEMATUYECKUX YTBEPKACHUN

(npsimbIie
U OT TMPOTHBHOIO), TMPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHBIE [OKa3aTelbCTBAa MAaTEMaTH4YeCKUMX (DaKTOB, BBICTPAaUBATh

apryMeHTaluI0, IPUBOIUTH IPUMEPHI U KOHTPIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKJICHUS; BHIOUPATH CIIOCOO pelleHus
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yueOHOU 3a7aun (CpaBHHUBATh HECKOJHKO BAapHAHTOB PEIICHUS, BHIOMPATh HAMOOJEE MOIXOSAIINA C YIETOM CaMOCTOSTEIHHO
BBIJICTICHHBIX KPUTEPUEB).

ba3oBble muccienoBaTe/bCKHe eCTBHSI: HCIOJIb30BaTh BOMPOCH KaK HMCCIEAOBATEIbCKANA HWHCTPYMEHT TO3HAHUA,
(dbopMyIMpoBaTh BOMPOCH], (DPUKCHPYIOIIME MPOTUBOpEUYHE, MPOOIEMy, CaMOCTOSTEIBHO YCTAaHABIMBATH MCKOMOE W JIaHHOE,
dbopMHpOBaTh TUMOTE3Y, APTYMEHTHUPOBATH CBOIO IMO3UIUIO0, MHEHHE, MPOBOJIUTH MO CaMOCTOSATEIHHO COCTABIEHHOMY IUIaHY
HECJIOKHBIA HKCIIEPUMEHT, HEOOJbIIOE MCCIEJOBAHUE 110 YCTAHOBJICHHIO OCOOEHHOCTEH MaTeMaTH4EeCKOro OOBEKTa,
3aBUCUMOCTEN O0BEKTOB MEKIY COOOM; CAaMOCTOSTENBHO (POPMYIMPOBATH OOOOIEHNS U BBIBOJBI 10 PE3yJIbTaTaM MPOBEACHHOTO
HaOJIIOJIEHUS], UCCIIEJOBaHMsI, OLIEHUBATh JOCTOBEPHOCTh IMOJIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U 00O0OIIEHUI; TPOTHO3UPOBAThH
BO3MO)KHOE Pa3BUTHE MPOIIECCa, a TAK)KE BBIIBUTATh MPEATIOI0KEHHUS O €ro Pa3BUTHH B HOBBIX yCIIOBHSIX.

Pabora ¢ unopmanmeii: BEIBIAT HEJOCTATOUHOCTh U U30BITOYHOCTh  MH(pOpMaLUH, JaHHBIX, HEOOXOAUMBIX IS
peIIeHus 3a]a4M; BBIOMpaTh, aHaJU3UPOBaTh, CHCTEMAaTHU3UPOBAThH u UHTEPIPETUPOBATh MH(DOPMALINIO PA3TUIHBIX
BUJIOB U (hOpM TIpeICTaBICHUS; BEIONPATh (popmy npeacTaBieHuss HHGOPMAIMU U WILTIOCTPUPOBATH pelllacMbIe

3aJja4l CXeMaMu, AHarpaMMaMH, WHON TpaduKoi U WX KOMOWHAIMSAMH; OICHUBATh HAJIEKHOCTh MH(DOPMAIIMH TI0 KPUTEPUSIM,
MPEJIOKEHHBIM YUUTENEM WIH CPOPMYITHUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMmyHuKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIE IeliCTBUSA

KoMMyHHMKaTHBHBIE YHUBEpCalbHbIE YydeOHbIE JEHCTBHS 00ecreYnBalOT CHOPMUPOBAHHOCTb COLIMAJIbHBIX HABBIKOB

00yJarommxcs.

OO01menue: BoCIpUHUMATh U (POPMYIHPOBATH CYKJICHUS B COOTBETCTBUU C YCIOBUAMHU U LIEJIAMU OOIIEHUS, SICHO, TOUHO,
I'PaMOTHO BBIPaXaTh CBOIO TOUKY 3PEHHUSI B YCTHBIX W MMCBMEHHBIX TEKCTaX, JaBaTh MOSICHEHUS IO XOAY PELICHUS 3aa4d U
MOJIy4YE€HHBIM pPe3yJibTaTaM; B X0/ie 00CYK/I€HHUS 33]aBaTh BOMPOCHI 0 CYIECTBY 00CYkK/1aeMOil TeMbI, TPOOIEMBbI, perraeMoi
3a/1a4¥, BBICKa3bIBATh UJIEW, HALICJICHHBIEC HA TOMCK PEIIECHHUS], COIOCTABIISITH CBOM CYXKACHUS C CYXKIACHUSAMU APYTHUX YYACTHHUKOB
auanora, oOOHapyKUBaTh pa3auyure U CXOJACTBO MO3UIINMA, B KOPPEKTHOH opMe (popMyTnpoBaTh pa3HOTIacHsi, CBOM BO3PAKEHHUS;
IPEICTABIIATh PE3YJIbTAThl PEILICHUS 33]a4l, YIKCIIEPUMEHTA, UCCIEA0BAaHUS, IPOEKTA, CAMOCTOSTEILHO BEIOMpATh popmaT
BBICTYIUICHHUS C YYETOM 3a]1a4 NIPE3EHTAIMN U OCOOEHHOCTEN ayAUTOPHH.



CoTpyaHnuecTBO: TOHUMATh U HCIIOIH30BATh MPEUMYIIECTBA KOMAHIHOW U MHAMBHUIYAIbHON paOOTHI P PEIICHUN YUeOHBIX
MaTEeMaTHYECKUX 3ajay; MPUHUMATD 11eJIb COBMECTHON ACSITeIbHOCTH, TUIAHUPOBATh OPTraHU3aIUI0 COBMECTHOM paboTHI,
pacnpeenaTb BUIbl paboT, JOroBapuBaThCs, 0OCYKAATh MPOLIECC U Pe3yabTaT paboThl, 0000IaTh MHEHUS HECKOJIBKUX YEIIOBEK;
y4acTBOBATh B TPYIIOBBIX (hopMax paboThI (00CyKIeHUS, 0OOMEH MHEHUSIMU, MO3TOBBIC LITYPMBI U IPYTHUE), BBHITIOIHATH CBOIO
4acTh pabOThl U KOOPJUHUPOBATH CBOM JIEUCTBUS C IPYTMMHU YICHAMH KOMaH/bl, OLICHUBATh KAY€CTBO CBOETO BKJIa/1a B OOIIHIA
MPOJIYKT MO KPUTEPUIM, CPOPMYIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryJsiTuBHbIe YHUBEPCAJIbHbIE Y4eOHbIE JeilCTBUS
PCFYJ'ISITI/IBHBIG YHUBCPCAJIbHBIC y‘{C6HBIe ﬂeﬁCTBHH 00ecreunBarOT (bOpMI/IpOBaHI/Ie CMBICJIOBBIX YCTAHOBOK M JKM3HCHHBIX

HaBBIKOB JTUYHOCTH. CaMOOpraHu3anms: CaMOCTOSTEIIbHO COCTABIIATh IJIaH, AJITCOPUTM PEIICHUS 3a/1auu (UJIU €ro 4acTh),
BBIOMPATH CIIOCOO PEMICHUS C YIETOM UMEIOIINXCS PECYPCOB U COOCTBEHHBIX BO3MOKHOCTEH, apryMEHTHUPOBATh U
KOPPEKTUPOBATH BAPUAHTHI PEIICHU C yU€TOM HOBOW MH(POPMAIIUH.

CaMOKOHTPOJIb: BJIaJIeTh CIOCOOaMU CaMOTIPOBEPKH, CAMOKOHTPOJIS MPOIlecca U pe3ysibTaTa pelieHnss MaTeMaTHUeCKON
3a/1auy; IPEeABUAETh TPYIHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IIPH PELIEHUH 33Jja4H, BHOCUTh KOPPEKTUBHI B JAESATEIBHOCTh HA
OCHOBE HOBBIX 00CTOSITENIbCTB, HAlJICHHBIX OIINOOK, BBISIBIIEHHBIX TPYIHOCTEH; OLIEHUBATh COOTBETCTBHUE pe3yJbTaTa
JESITeIbHOCTH MTOCTABJIEHHOM LIEJN U YCIOBUSAM, OOBSICHATH IPUUMHBI JOCTUKEHUS UM HETOCTHKEHUS LEJIH, HAaXOAUTh
OLIKOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATBI

[IpeameTHBIC pe3ynbTaThl OCBOSHHUS MPOTPAMMBI MO MaTeMaTHKE MPEACTABICHBI 10 TojgaM OOy4YeHHsS B paMKaxX OTAEJIbHBIX
y4eOHBIX KypCOB: B 5—6 Kitaccax — Kypca «Matematukay, B 7-9 kiaccax — KypcoB «Anredpa», «I'eomerpus», «BeposatHOCTh U

CTaTUCTHKA).



PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«MATEMATHKA» B 5-6 KIIACCAX

IHHOACHUTEJBHASA 3AIINCKA

[TpropuTeTHBIMU LIETIMU O0yUEHUSI MaTEMATUKE B 5—6 Kilaccax SIBISIOTCA: IPOAOLKEHNHE (POPMUPOBAHUS OCHOBHBIX
MaTeMaTHUYECKUX MOHATUHN (YUCII0, BEIMYMHA, FeOMeTpHuecKas (urypa), 00ecreqrBarouX IpeeMCTBEHHOCTh U
NEPCIIEKTUBHOCTh MaTEMATUYECKOTO 00pa30BaHUs 00YUAIOIINUXCS; pa3BUTHE HHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEM
oOy4Jaronuxcs, Mo3HaBaTeIbHOW aKTUBHOCTH, UCCIEA0BATEIbCKUX YMEHUN, HHTEPECca K U3YYEHUIO0 MAaTEMATHUKH; MOJIBEJICHUE
oOy4Jaronuxcst Ha JOCTYITHOM ISl HUX YPOBHE K OCO3HAHUIO B3aMMOCBSI3M MaTEMATUKHU M OKpPYKarolero Mupa; (opMHUpoBaHue
(YHKIMOHAJIBFHOM MaTeMaTH4eCKOM rpaMOTHOCTH: YMEHUS PACIIO3HABATh MATEMAaTUYECKUE OOBEKTHI B PEaIbHBIX KU3HEHHBIX
CUTYyalUsX, IPUMEHATh OCBOCHHBIE YMEHUS UL PEUICHUS IIPAKTUKO-OPUEHTUPOBAHHBIX 33/1a4, UHTEPIIPETUPOBATH I10JyYECHHBIE
pe3yabTaThl M OLEHNUBATh UX HA COOTBETCTBUE MPAKTUYECKOW CUTYaIINH.

OCHOBHBIC JIMHUU COJCpP)KaHHUS Kypca MaTeMaThuku B 5—6 kiaccax — apudmerhyueckas U TreoMeTpuueckas, KOTOpbIe
Pa3BUBAIOTCS MApaJJICNIbHO, KaX/las B COOTBETCTBUU C COOCTBEHHOW JIOTMKOMW, OJHAKO, HE HE3aBUCUMO OJIHA OT JAPYroW, a B
TECHOM KOHTaKT€ W B3aMMOJICUCTBHM. Takke B Kypce MaTeMaTHUKHA MPOUCXOJUT 3HAKOMCTBO C JJIEMEHTaMU aireOpbl |
ONUCATEIBbHON CTATUCTHUKH.

N3yyenue apupmMeTHIECKOTO MaTepraia HAYMHAETCS CO CHCTEMATH3allid ¥ Pa3BUTHUS 3HAHWUN O HATypaJIbHBIX UYHCTAX,
MOJYYCHHBIX Ha ypOBHE HadalbHOTO 00mIero obpazoBanus. [Ipu 3TOM COBEpIIEHCTBOBAHWE BBIUMCIWUTEIBHOW TEXHUKU U
(hopMHUpPOBaHNE HOBBIX TEOPETUUYECKUX 3HAHUM COUETACTCS C PAa3BUTUEM BBIUHUCIUTEIHHOU KYJIbTYPHI, B YaCTHOCTH C O0yUeHUEM
MPOCTEUIINM TTpUEMaM MPUKUJIKU U OLIEHKH PE3yJIbTATOB BhIUMCIEHUN. M3yueHne HaTypadbHbIX YMCel MPOAO0JDKAETCA B 6 Kitacce
3HAKOMCTBOM C HaYaJIbHBIMU MOHSITUAMU TEOPUU JIEIIUMOCTH.

Hauano nu3ydeHus OObIKHOBEHHBIX U ACCATUYHBIX poOei OTHECEHO K 5 Ki1accy. DTO NMEpBbIN 3Tal B OCBOCHUH JIpo0Oeii, Koraa

MMPOUCXOJUT 3HAKOMCTBO C OCHOBHBIMHU UIACAMU, ITIOHATUAMU TCMBI. HpI/I 9TOM PACCMOTPCHHUC OOBIKHOBEHHBIX I[pO6€I>i B ITOJIHOM
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o0beMe MpeIIECTBYET U3YUSHUIO IECITUUHBIX APOOEii, UTO 11e51ec000pa3HO ¢ TOUKU 3PEHUS JIOTUKHU U3JI0KEHUS YUCTOBOU JIMHUH,
KOT'/Ia TpaBWJIa IEUCTBUH C IECATUYHBIMU JPOOSMU MOKHO 0OOCHOBAThH YK€ M3BECTHBIMU aJTOPUTMAaMU BBIIOTHEHUS JEHCTBUN
C OOBIKHOBEHHBIMH JPOOSMHU. 3HAKOMCTBO C JIECATUYHBIMHU IPOOSMHU PACIIMPUT BO3MOKHOCTH JJII TOHUMAHUS 00y4JarOIIUMHUCS
NPUKJIAJTHOIO IPUMEHEHHSI HOBOM 3aIlMCH MPU U3YYEHUU JIPYTUX NPEIMETOB U MPH MPAKTUUYECKOM HCoJib30BaHuu. K 6 knaccy
OTHECEH BTOPOM ATall B U3yUYECHHUH JIPOOEH, IIe MPOUCXOAUT COBEPIICHCTBOBAHNE HABBIKOB CPABHEHUS M PeoOpa3oBaHus Ipooeid,
OCBOCHHME HOBBIX BBIYMCIIMTEJBHBIX AJITOPUTMOB, OTTAYMBAHWE TEXHUKU BBIYMCICHHM, B TOM YHUCJIIC 3HAYECHWUU BBIPAKCHUM,
COJICpKAIlUX U OOBIKHOBEHHBIE, U JECATUYHBIC IPOOU, YCTAHOBJIICHUE CBS3€H MEXKIYy HUMH, PACCMOTPEHHE MPUEMOB PEIICHUS
3a/1a4y Ha apobu. B Hauane 6 kiacca MpoUCXOAUT 3HAKOMCTBO C TTOHSATHEM IPOIICHTA.

Oco0EHHOCTBIO U3YUYEHUS MOJOKUTEIIBHBIX U OTPUIIATEIBHBIX YHCEN SBJISIETCS TO, UTO OHHM TaK»Ke€ MOTYT paccMaTpUBATHCS B
HECKOJIbKO 3TanoB. B 6 kiacce B Hauane uzydeHus TeMbl «Il0J0KUTENBHBIE U OTPULATEIBHBIE YHCIIa» BBIACISIETCS MOATEMA
«llenmpie 4yncma», B paMKax KOTOPOM 3HAKOMCTBO C OTPUUATEIIBHBIMHA YHCIaMHA W JECUCTBUSIMH C IIOJOXKUTEIbHBIMU U
OTPULIATEILHBIMU YHCIAMH TPOUCXOJUT HA OCHOBE COJIEPAKATEIBbHOIO0 MNOAXOAAa. ODTO TMO3BOJSET HA JOCTYIMHOM YpPOBHE
MMO3HAKOMUTH O0YUYaIOIIUXCS MPAKTUYECKU CO BCEMHU OCHOBHBIMU TOHSATHUSIMU TE€MBI, B TOM YHUCJIE U C MPaBUJIAMU 3HAKOB TPH
BBITIOJTHEHUN apuPmeTnueckux aeucTBuil. U3yueHue parmoHaibHBIX ynces OyIeT MpoA0JKEHO B Kypcee anreOpsl 7 Kiacca.

[Ipn oOydeHHH pemIeHUI0 TEKCTOBBIX 3aad B 5—0 Kilaccax HUCHOJIB3YIOTCS apudMeThyeckue npueMbl pemieHus. [Ipu
OTpabOTKE BBIYMCIUTEIBHBIX HABBIKOB B 5—6 Kjaccax pacCMaTpUBAIOTCS TEKCTOBBIE 3aJlayd CIICIYIOIIMX BUOB: 3a/laud Ha
JIBDKEHUE, Ha YaCTH, Ha MIOKYIIKH, HAa paboTy 1 TPOU3BOAUTEILHOCTh, Ha TIPOIIEHTHI, HAa OTHOIICHHS U Tpornopiinu. O0yyaronuecs
3HAKOMSITCS C IPUEeMaMU PEIICHUS 3a1a4 epeOOpOM BO3MOKHBIX BAPUAHTOB, ydaTcsl padoTaTh ¢ HHGOpMaIUeH, mpeCcTaBIeHHON
B (hopme TabnuIl uiIm 1uarpamm.

B nporpamme yueOGHOro kypca «MaremaTuka» OpeaycCMOTPEHO (OpMUpOBaHHE MPOINEIEBTUYECKUX aNreOpandecKkux
MpeJICTaBICHN. byKBa Kak CMMBOJ HEKOTOPOTO YMCJa B 3aBUCMMOCTH OT MAaT€MaTUYE€CKOIO0 KOHTEKCTAa BBOJUTCS MTOCTEIIEHHO.
BykBeHHasi CHMBOJIMKA IIMPOKO MCHOJIB3YETCS MPEXkKAE BCEro i 3alucy OOIMMX YTBEPXKIACHUU W TpeIoKeHu, popmy, B

YaCTHOCTHU IAJIs1 BBIYHUCICHHA I'COMCTPHUICCKUX BCIIMINH, B KAYCCTBC «3aMCCTUTCIISD> YKUCIA.
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B nporpamme yueOHOro Kypca «Maremarukay npecTaBieHa HarlisiHas FTeOMETpUs, HallpaBJIeHHasl Ha Pa3BUTHE 0OPA3HOTO
MBIIIJIEHUS, TPOCTPAHCTBEHHOI'O BOOOPaKEHUs, U300pa3UTEIbHBIX YMEHUN. DTO BaXKHBIN 3Tall B U3yYEHUH T€OMETPHUH, KOTOPHIN
OCYIIIECTBISICTCS Ha HATJSAIHO-IPAKTHUECKOM YPOBHE, ONUpAaeTCs Ha HarisaHO-o0pa3Hoe MblieHHe oOydaromuxcs. bonbmas
pOJIb OTBOJMUTCS MPAKTUYECKOW JEeATETbHOCTH, OIBITY, SKCIEPUMEHTY, MojenupoBaHuio. OOydaroniecss 3HAKOMSTCS C
r€OMETPUYECKUMH (PUTYpaMH Ha TNIOCKOCTH M B IPOCTPAHCTBE, C MX MPOCTEUIIMMH KOHPUTYPAITUSIMHU, yUaTCs N300pakaTh UX Ha
HEJIMHOBAaHHOW M KJIeTYaTOW Oymare, pacCMaTpUBAaIOT UX MPOCTEHIMe CBOCTBA. B mpoiiecce n3yueHus HarjIsqHON reoMeTpun
3HaHUS, OJTYyYCHHbIC 00YUaOIUMUCS HAa YPOBHE HAUYAJILHOTO OOIIEro 00pa30BaHusl, CUCTEMATU3UPYIOTCS U PACIIUPSIOTCS.

CornacHo yuyeOHOMY IJIaHy B 5—6 Kilaccax M3ydaeTcsi MHTETPUPOBAHHBIA MpeaMeT «MareMaTukay, KOTOPbIA BKIHOYAECT
apuMEeTHUYECKUI MaTepuall U HarIsAHYI0 T€OMETPUIO, a TAKXKE MPOIEICBTUUECKUE CBEACHUS U3 aIreOphl, DJIEMEHTHI JIOTUKUH U
Hayaja ONUCaTEIbHON CTATUCTUKH.

OO6miee 4KciI0 YacoB, PEKOMEHIOBAHHBIX Il M3ydeHus marematuku, — 340 yacoB: B 5 kiacce — 170 yacoB (5 yacoB B
Heqeno), B 6 kiacce — 170 yacoB (5 yacoB B Henento), 5,6 kiace (Texuuueckuii) — 408 yacoB (6 4acoB B HEEIIO)
COAEPKXAHUE OBYUYEHUSA

5 KUIIACC
HarypaJjibHble 4ncjia U HYJIb

HarypansHoe uucino. Pan Hatypanbhbix unces. Yucio 0. M3o0paxeHrue HaTypalbHBIX YMCENI TOYKAMU Ha KOOPAWMHATHOMN
(4KMCIIOBOI) IPSMOM.

[To3urmonHas cucteMa cUMCieHUs. PuMckas Hymepalus Kak MpuMep HEMO3UIIMOHHOM CHUCTEeMbl cUHMCIeHUs. [lecsTuuHas
CUCTEMAa CUHUCIICHHUS.

CpaBHeHUE HATypaIbHBIX YUCEJ, CPABHEHUE HATYpaIbHbIX uncel ¢ HyJieM. CriocoObl cpaBHeHUS. OKpYyTIIeHHE HATypalbHbBIX
YHCEel.
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CrnoxxeHue HaTypaJbHBIX 4YHCEN, CBOMCTBO HyJs IpH CIOKEHUU. BbluMTaHue Kak JAeicTBHe, OOpaTHOE CIOXKEHHMIO.
YMHOK€EHUE HaTypaJIbHbIX YMCEJI, CBOMCTBA HYJIsSI U €IUHULBI P YMHOXKEHUU. JleleHne Kak JeHCTBUE, 0OpaTHOE YMHOKEHUIO.
KoMmnoneHntsl neWicTBuid, cBsA3b Mexay HuMU. [IpoBepka pesynbraTa apudmeruyeckoro aevictBusa. I[lepemecturenbHoe u
COYETaTEIbHOE CBOMCTBA (3aKOHBI) CJIOKEHUSI M YMHOKEHUS, pacIpeleIUTEIbHOE CBOMCTBO (3aKOH) YMHOKEHUS.

Hcnonp3oBanue OyKB sl 0003HAUEHUSI HEM3BECTHOTO KOMITIOHEHTA U 3allUCH CBOWCTB apU(PMETHUECKUX IEHCTBUH.

Jlenutenu U KpaTHBIE YMCIA, PA3JI0KEHUE Ha MHOXUTENU. [IpocTeie u coctaBHble uncna. [IpuzHaku aenumocty Ha 2, 5, 10,
3, 9. JleneHue ¢ OCTaTKOM.

CreneHb ¢ HaTypaJIbHBIM IIOKA3aTeNIeM. 3alMCh YNCIIa B BUJE CYMMBI Pa3psAaHbIX CIaraeMbIX.

YucnoBoe BbIpakeHUE. BpIunCIIeHNE 3HAYEHUN YMCIIOBBIX BBIPAKEHUM, MOPSAAOK BBINOJHEHHS AeWCTBUM. Mcnonp30BaHue
IPU BBIYUCIICHUSAX MEPEMECTUTENBHOTO M COYETATEIbHOIO CBOWCTB (3aKOHOB) CIIOKEHUS U YMHOXEHHS, pacIpeleIUTEIbHOTO

CBOWCTBA YMHOKECHHUS.

[poodu
[IpencraBnenne o apodu Kak criocoOe 3amucu 4acTu BenuuuHbl. OOBIKHOBEHHBIE MpoOu. [IpaBuiibHbIE W HENPaBUIILHBIC

apoou. CMeranHast ApoOb, IPECTaBICHUE CMEIIaHHOW ApoOU B BUIE HEMPABIIBHOMN IpOOH 1 BBIJICICHUE II€JI0N YaCTH Yicia U3
HeTpaBuiIbHOU apodu. M3o0paxenue aApodeit ToukaMu Ha YUCIOBOM mpsiMoil. OcHOBHOE CBOMCTBO apodu. CokpalieHue apo0ei.
[IpuBenenue aApodbu Kk HOBOoMY 3HameHaTeno. CpaBHEHUE JpoOei.

CrnoxeHre ¥ BEIYMTAHKE ApoOeii. YMHOXKEHHE U JesieHne npo0eid, B3auMHOOOpaTHbIe Apoou. HaxoxaeHne 4acTu 1e1oro u
I[EJIOTO TI0 €r0 YaCTH.

Hecsatuunas 3anuck apooeit. [Ipeacrapnenne qecaTHIHOM ApoOH B BHIe OOBIKHOBEHHOM. M300pakeHne necaTHIHbIX pooeit
TOYKaMU Ha YMCIIOBOM mpsiMoii. CpaBHEHHE JIECATUYHBIX APOOCH.

Apudmernueckue IeUCTBUS C IECATUUHBIMU Apo0siMu. OKpYTiIeHUE AECITUUHBIX IPOOEH.
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Penienne TeKCTOBBIX 3agavd
Pemenue TEKCTOBBIX 3aJgad apI/I(bMeTI/I‘IGCKI/IM criocobom. PerieHne normyeckux 3agad. Pemenue 3agad nepe6op0M BCCX

BO3MOYKHBIX BApUaHTOB. MICrioyib30BaHUE MpU PEIICHUH 3a7a4 TaOIHI] U CXEM.

Pemenue 3anay, copepxaiiux 3aBUCUMOCTH, CBSI3BIBAIOIIUE BEJIMYUHBL: CKOPOCTh, BPEMS, PACCTOSTHUE, LIEHA, KOJINYECTBO,
CTOMMOCTb. ENMHHIIBI U3MEpPEHUs: MacChl, 00beMa, LIEHbI, PACCTOSIHUS, BPEMEHH, CKOPOCTU. CBSI3b MEXAY €AMHUL[AMU U3MEPEHUS
Ka)KIOW BEJIMYMHBI.

Pemenne oCHOBHBIX 3a7]a4 Ha JpoOu.

[IpencraBnenne TaHHBIX B BUIE TaOJHII, CTOJIOYATHIX AUATPAMM.

Harasignas reomerpust
Harnsigueie npencraBienus: o Gpurypax Ha IJIOCKOCTH: TOYKa, MpsiMasi, OTPE30K, JIy4, Yroj, JoMaHas, MHOTOYTOJbHUK,

OKPYXKHOCTb, KpyT. YTOJI. [IpsIMOM, OCTPBIM, TyIION U Pa3BEPHYTHIN YIJIBL.

JInuHa oTpe3ka, METPUYECKUE €IMHULBI JJIMHbL. [[JTMHA JTOMaHOW, MEPUMETP MHOTOYrOJIbHUKA. M3MepeHne u nocTpoeHue
YIJIOB € IIOMOIIBIO TPAHCIIOPTHUPA.

Harnsinaele npeacTaBienus o Gpurypax Ha IiI0CKOCTH: MHOTOYTOJIBHUK, TPSIMOYTOJIbHUK, KBaIpaT, TPEYTOJbHUK, O PABEHCTBE
duryp.

N3o6paxxkenue ¢puryp, B TOM 4uciie Ha kinetyaroi Oymare. [loctpoenne kKoHpUrypamuii u3 yactei npsMoi, OKpy>KHOCTH Ha
HEJIMHOBAaHHOM M KJIETYaTOM Oymare.
Hcnonp30BaHre CBOMCTB CTOPOH U YIJIOB MPSIMOYTOJIbHUKA, KBAIpaTa.

[T1o1maas npsIMOyTOJIbHUKA U MHOTOYTOJIBHUKOB, COCTABIICHHBIX W3 MPSMOYTOJIHHUKOB, B TOM YKciie GUTYP, H300paKEHHBIX
Ha KJeTyaTor Oymare. EAMHUIBI U3MEpEHHUS TUIOIIA/IH.

Harnsinapie mpeacTaBieHUs O MPOCTPAHCTBEHHBIX (UTypax: MPSMOYTOJIBHBIN Mapajuiesienumnes;, Ky0, MHOTOTPaHHUKH.

N3o0pakenne mpocTelmx MHOTOrpaHHUKOB. Pa3zBepTku KyOa u mapamesnenumnena. Co3znanue Mojeineii MHOTOTPAaHHUKOB (U3
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Oymaru, IpoBOJIOKH, IIJIACTUIIMHA U APYTUX MatepuasioB). O6beM MPSMOYTOJILHOTO NTapajuienenuneaa, kyoa. EquHuIbI n3MepeHus
o0beMa.

6 KJIACC
HarypaabHblie yncia
Apudmernueckre AEUCTBUS C MHOTO3HAYHBIMU HaTypajdbHBIMM 4YHcCIaMU. YHCIOBBIE BBIPAXKEHUS, MOPSAIOK ICHCTBUH,

UCIIOJIb30BaHuE CKOOOK. lcrmonp3oBaHuE MpHU BBIUUCICHUSX NMEPEMECTUTEIBHOTO M COUYETATENIbHOTO CBOMCTB CIOXKEHHS U
YMHOXEHHSI, pacIpeICITUTEIBHOIO CBOMCTBA YMHOXKEHNS. OKPYTIIEHHE HATYPAJIbHbBIX YHCEL.

Jlenurenu W KpaTHblEe 4YMcia, HAMOOJBIIMI OOUIMI NEIuTeNh W HauMeHbllee olliee KpaTHoe. JlenMMOoCTh CyMMBI U
npousBeneHus. JleeHne ¢ OCTaTKOM.

JApoodu
OObIKHOBEHHAs! TPOOh, OCHOBHOE CBOMCTBO po0OU, cokparieHue apodeit. CpaBHeHHE U yriopsijounBanue npodeii. Pemenne

3a/a4 Ha HaXOXKJIEHHWE YacTH OT IIeJIOT0 U IENOro Mo ero dactu. [[pobOHoe umcno kak pe3ynbrar AeneHus. [IpencraBnenue
JIECATUYHOU JIpoOU B BUJE OOBIKHOBEHHOHN JPOOM M BO3MOXHOCTH MPEJICTABICHUS OOBIKHOBEHHOM IpoOU B BUJE JCCATUYHOM.
JlecsaTudnabie ApOOM M METpUYeCcKas cucTteMa mMep. ApudMeTHIecKne ACHCTBUS U YMCIOBBIC BRIPAKECHUSI C OOBIKHOBEHHBIMH U
JECATUIHBIMH IPOOSMH.
OtHomienue. Jlenenue B TaHHOM OTHOIIEHUU. Macital, nponopuus. [I[puMeHneHne mponopIuil npu perieHny 3a1ad.
[TonsiTne mpormeHTa. Beiuncinenne mporeHTa OT BEIMYMHBI M BEJIWYUHBI TI0 €€ TPOIEHTY. BhIpakeHHWe MpOICHTOB

ACCATUYHBIMU )1p06$IMI/I. Penienue 3aa4 Ha IIPOLCHTHI. BBIpa)KCHI/IC OTHOIICHHA BCIIMYHH B ITPOLICHTAX.

IoyoxuTebHBIE K OTPpHIATCJIbHBIC YHUCJ/IA
[TonoxutenbHbIC U OTPULATCIIbHBIC YK CJIA. L[GJ'II)IC qucia. MOI[y.]IB quciia, reoMCTpUICCKAss MHTCPIIPCTAIHA MOJAYJIA YUCIIA.

N300pakeHue yucen Ha KOOpAMHATHON mpsamoi. Hucnosble mpoMexxyTku. CpaBHeHHe yucen. ApudMeTudeckre NeHCTBUS C

IMMOJIOKUTCIIbHBIMA U OTPULATCIIbBHBIMU YU CJIAMH.
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[TpsimoyronbHas cucteMa KOOpAMHAT Ha IUNIOCKOCTU. KOOpAMHATHI TOUKM Ha IJIOCKOCTH, abciucca u opauHara. [loctpoenue
TOYEK U (PUTYP HA KOOPIUHATHOMN TIOCKOCTH.

bykBeHHbIEe BbIPAKEHUS
[Ipumenenue OykB AJisi 3aIIUCH MaTEeMaTHUYECKHX BBIpAXXEHUN M mpeioxeHuil. CBoicTBa apupMETHUECKHX IEHCTBUH.

bykBeHHBIE BBIPKEHMS U YUCIIOBBIE I10JICTAHOBKU. byKBEHHBIE paBEHCTBA, HAX0XKACHUE HEU3BECTHOIO KOMIIOHEHTA.
@®opMyinbl, (opMyibl MEpUMETpa M IUIOIIAJMA MPSMOYToJIbHUKA, KBaApara, oObeMa mapamienenunena v kyoda. Pemenme
TEKCTOBBIX 32/124

Pemenne TEKCTOBBIX 3a/1a4d apupMETHICCKHM CIocoOoM. Pemrenne nmormdeckux 3agad. Permenue 3amad mepeOopoM Bcex
BO3MOKHBIX BApHAHTOB.

Pemmenne 3amad, comepikamux 3aBUCHMOCTH, CBSI3BIBAIOIINX BEIMUHUHBI: CKOPOCTh, BPEMsI, PaCCTOSTHUE, IIeHA, KOJINYIECTBO,
CTOUMOCTb, MPOM3BOJAUTEIBLHOCTh, BpeMs, 00beM paOoThl. ENMHUIEI M3MEPEHHS: MAacChl, CTOMMOCTH, PAaCcCTOSIHHS, BPEMEHH,
ckopocTH. CBsI3b MEXTY CIMHUAIIAMU U3MEPCHHUSI KaXKIOW BETMIMHBI.

Perenne 3a1a4, CBSI3aHHBIX ¢ OTHOIICHUEM, ITPOMOPIIMOHAILHOCTHIO BEJIMYHH, IMPOLICHTAMH; PEIICHHE OCHOBHBIX 33J1a4 Ha
JpOOU U MPOIIEHTHI.

OrieHKa ¥ MPUKHIKA, OKpYyTJIeHUE pe3ynbrata. CocTaBlieHue OYKBEHHBIX BBIPAYKCHHI 110 YCIOBHIO 3a1a4H.

[TpencraBicHre TaHHBIX C TOMOIIBIO Tabnum u auarpamm. CronOyaTple AUarpaMMbl: YTCHHE W TOCTpoeHHe. UTeHune
KPYTOBBIX JIHArPaMM.

Harasignas reomerpus
Harnsinaeie npeactaBieHus o Gurypax Ha IUIOCKOCTH: TOYKA, MpsiMas, OTPE30K, Jyd, YroJj, JIOMaHas, MHOTOYTOJIbHHK,

YCTBIPEXYTOJIbHUK, TPCYTI'OJbHUK, OKPY>XHOCTL, KPYT.
BzaumHoe PACIIOJIOKCHUC JIBYX IMPSAMBIX HA IJIIOCKOCTH, MMAPAJUJICIIBHBIC IMPAMBIC, IICPIICHAUKYIISIPHBIC IIPAMBIC. I/ISMepeHI/IC

PACCTOSIHUI: MEXIY IBYMSI TOUKAMH, OT TOUYKHU 1O MPSIMOM, IJIMHA MapLIpyTa HAa KBAAPATHOU CETKE.
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W3mepeHrie v MOCTPOCHUE YTIIOB C MOMOUIBI0 TPAaHCHIOPTHpPA. BUIBI TPEyroNbHUKOB: OCTPOYTOJIbHBINA, MPSIMOYTOIbHBIMH,
TYHOYTOJbHBIN, paBHOOEIPEHHBIN, PABHOCTOPOHHUN. UYUeThIpeXyrojJbHUK, MPUMEPHl YETHIPEXYTOJbHUKOB. [IpsIMOYTrOJbHUK,
KBaJpaT: UCIIOIh30BaHUE CBOWCTB CTOPOH, yTJIOB, MUaroHaneu. M3o0paxeHue reoMeTpuieckux Guryp Ha HETMHOBAaHHOW Oymare
C UCIOJIb30BaHUEM IIUPKYJIS, TUHEHKH, yrolbHUKa, TpaHcnopTupa. [loctpoenus Ha kiieTyaToil Oymare.

[lepumerp MHOroyrosnbHuka. [loHsTue miomanu (GUryphl, €IUHULIBI U3MepeHus: Tomanu. [IpubnamxeHHoe u3MepeHue
riomaan Guryp, B TOM YUCIe Ha KBaapaTHO ceTke. [IpubimkeHHoe n3MepeHue JJIMHBI OKPYKHOCTH, IO KpyTa.

CummMmeTpus: LIEHTpaJIbHas, OCeBast U 3€pKaJibHAasi CHMMETPUH.

[TocTpoenne CUMMETPUYHBIX QUTYD.

Harnsigueie npeacTaBieHuss 0 MPOCTPAHCTBEHHBIX (PUTypax: mapajenenumnes, kyo, npusMa, nupamuaa, KOHyC, HUJIUHIP,
map u cdepa. M3o00paxkenue npocTpancTBeHHBIX (uryp. [Ipumepsl pazBepToOK MHOTOIPAHHUKOB, IWIMHAPA U KoHyca. Co3gaHue
MoOJieIel TPOCTPAHCTBEHHBIX GUTyp (M3 OyMaru, MPOBOJIOKH, TUIACTUIIMHA U ApYrux matepuaioB). [lonstue oobema, e IMHUIIBI
u3Mepenust oobema. O0beM MPSMOYTOJIBHOTO MapajuieNenumnesaa, Kyoa.

HPEIMETHBIE PE3YJIBTATDI

[IpeameTHbIE PE3YIBTATHI OCBOCHUS IPOrPaMMbl y4€OHOTO Kypca K KOHIy 00y4YeHus B 5 KJiacce.

Yucaa 1 BIYUCICHUSA

[TornmaTh 1 TPaBUIIHHO YMOTPEOIATh TEPMHUHBI, CBI3aHHBIC C HATYPaTbHBIMHU YUCIAMH, OOBIKHOBEHHBIMU M JECATUIHBIMH
TPOOSIMHU.

CpaBHUBaTh U yIOPSIOYMBATH HATYPAJIbHBIC YHCIIa, CPABHUBATH B MTPOCTEUIIINX CIy4Yasx OOBIKHOBEHHBIC TPOOHU, TECATUIHBIC
poOH.

COOTHOCUTH TOYKY Ha KOOPIAWHATHOW (YHUCIIOBOM) MPSIMOM C COOTBETCTBYIOIIMM €M YMCIIOM U U300pakaTh HATypajbHBIC
YyCia TOYKaMU Ha KOOPJAUHATHOW (YMCIOBOM) MPSMO.

BoinonHaTh apudmeTrueckue A1eCcTBUS C HATYpalbHBIMUA YUCIAMH, ¢ OOBIKHOBEHHBIMU JPOOSMHU B MPOCTEUIINX CITydasiX.
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BbINONHATE NpOBEPKY, NPUKUIKY PE3YJIbTaTa BBIYUCICHUH.
OKpyrasTh HaTypaJbHbIE YNCTA.

Pemienne TeKCTOBBIX 3aga4d
Pemarts TekCTOBBIC 3aJa4u apI/I(i)MCTI/ILIeCKI/IM CIT0OCO0OM M C IMIOMOIIBKO OPraHU30BAHHOI'O KOHCYHOI'O Hepe60pa BCCX

BO3MO’KHBIX BAPUAHTOB.

PemaTp 3amaun, comeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOLIME BEJIWYUHBI: CKOPOCTh, BPEMS, PACCTOSIHUE, LIEHA, KOJIUYECTBO,
CTOUMOCT.

Hcnonb30BaTh KpaTKKUE 3aITUCH, CXEMBbI, TAOJIUIIbI, 0003HAYCHUS TIPU PEIICHUU 3a]1a4.

[Tonb30BaThCd OCHOBHBIMM E€AWHUIIAMH W3MEPEHMS: LEHBI, MAcChl, PACCTOSAHUSA, BPEMEHHU, CKOPOCTH, BBIPAXKATh OJHHU
€IMHUIbI BEJIMYUHBI U€PE3 APYTHE.

W3BnekaTh, aHaIM3UpPOBaTh, OLICHUBATh HWHGOpPMAIIMIO, MPEJICTABICHHYIO B TaOJuIle, Ha CTOJIOYATON Auarpamme,

HHTCPIIPETUPOBATD MMPCACTABJICHHBIC JJAHHBIC, MUCITIOJIb30BATh AAHHBIC IIPpHW PCIICHHUU 3a/1a4.

Harasignas reomerpust
[Tonb30BaThCA r€OMETPUUECKUMH MOHATUSIMU: TOUKA, MPSIMast, OTPE30K, JIyY, YTOJ, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT.

[TpuBOAUTH MPUMEPHI 0OHEKTOB OKPYKAIOIIETO0 MUPA, UMEIOIUX (GOPMY U3YUEHHBIX T€OMETPUUIECKUX PUTYD.

Hcnonp30BaTh TEPMUHOJIOTHIO, CBSI3aHHYIO C YIVIaMU: BEPLIMHA CTOPOHA, C MHOTOYTOJIbHUKAMU: YroJ, BEpIIMHA, CTOPOHA,
JIAAarOHaJIb, C OKPYKHOCTBIO: PaJInyC, AUAMETP, UEHTP.

N300paxkarh U3yyeHHbIE TeOMETpUUECKHE (PUTYpbl HA HEJIMHOBAHHOM M KJI€TYaTON Oymare ¢ MOMOILbIO [IUPKYJIS U JIMHEUKH.

Haxonute MMHBI OTPE3KOB HEMOCPEACTBEHHBIM U3MEPEHUEM C MOMOIIBIO JTUHEWKHA, CTPOUTHh OTPE3KH 3aJaHHOU JUJIMHBI,
CTPOUTH OKPY’KHOCTbh 3aJJaHHOTO pajguyca.

Hcnonb30BaTh CBOWCTBA CTOPOH WU YIJIOB IPSMOYTOJbHHMKA, KBaJpaTa JJIsi UX MOCTPOECHUS, BBIYMCICHUS IUIOLIAAU U
IIEpUMETPA.
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BeraucnsaTe mepuMeTp U IUIomaas KBaapaTa, MpsSIMOYTOIbHHIKA, (PUTYP, COCTABICHHBIX U3 MPSIMOYTOJILHUKOB, B TOM YHCTIC
buryp, n300pakeHHBIX Ha KJIeT4aTol Oymare.

[Tob30BaTHCS OCHOBHBIMU METPUUYCCKUMH €IMHHUIIAMHI W3MEPEHHUSI JJIUHBI, TJIOMAN; BRIpAXXaTh OJHA CIMHHIIB BETMUHNHBI
qyepes JpyTue.

PacmosnaBate mapaienenunen, KyO, HCIONb30BaTh TEPMUHOJIOTHIO: BEpIIWHA, PeOpO TpaHb, W3MEPEHHs, HAXOIAUThH
M3MEpPEHHUs Mapasuiesienumesna, Kyoa.

Breraucisate 00beM Ky0a, mapasuiesenumesia mo 3alaHHbIM U3MEPESHUSIM, TT0JIh30BaThCsI €IMHAIIAMHA H3MEPEHHS 00heMa.

PemaTe HECIOXKHBIE 3a7]a41 Ha U3MEPEHUE TEOMETPUUECKUX BETMYMH B MPAKTUUYECKUX CUTYAIUSX.

[IpeameTHbIE PE3yIbTATHl OCBOCHHS MPOrpaMMbl y4eOHOTO Kypca K KOHITy 00yueHus B 6 kJiacce.

Yucia u BIYUCTIEHUS

3HaTh U MOHUMATh TEPMUHBI, CBSI3AHHBIC C PA3JIMYHBIMU BUJAMHU YUCEJ U CIOCO0AMU MX 3aIMCH, MEPEXOAUTH (€CIu 3TO
BO3MOYKHO) OT OJTHOM (hOpMBI 3aMKUCH YUCHA K APYTOH.

CpaBHUBATH U yHOPSIOYUBATH 1EbIC YKCIIa, OOBIKHOBEHHBIE U JAECSITUYHBIC IPOOH, CPAaBHUBATH YUCJA OJHOTO U Pa3HBIX
3HAKOB.

BrinonuaTh, coueTass yCTHbIE M MUCbMEHHBIC NMPUEMbI, apu(METUUYECKUE NESUCTBUS C HATYypaJbHBIMU U LIEJBIMU YUCIIaMH,
OOBIKHOBEHHBIMU U JACCATUYHBIMU JPOOSMHU, TTOJIOKUTEIBHBIMU U OTPUIIATEITLHBIMHI YHACIIAMHU.

BbIunCHsATh 3HAYEHHS] YMCIIOBBIX BBIPAKEHUW, BBINOJHAThH NPUKUAKY M OLICHKY pPE3yJbTaTa BBIYMCICHHM, BBITOJIHSTH
npeoOpa30BaHUs YMCIOBBIX BRIPAKEHUH HA OCHOBE CBOWCTB apu()METHUECKUX JEHCTBUM.

COOTHOCUTh TOUYKY Ha KOOPJMHATHOW MPSMON C COOTBETCTBYIOIIMM €M YHCIOM M H300pa)kaTh 4YKCJIa TOYKAMH Ha
KOOPJAMHATHOU MPSIMOM, HAXOAUTHh MOAYJIb YHCIIA.

COOTHOCHUTH TOYKH B MPSAMOYTOJBHOM CUCTEME KOOPJMHAT C KOOPAUHATAMHU 3TOU TOUKH.

OprrJIHTB OCJabIC YKUCIa N JCCATHUYHBIC I[pO6I/I, HaXOIUTb HpI/I6J'II/DKeHI/I$I YUCCII.
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YuncsioBble U 0yKBEeHHbIE BHIPAKEHUSA

[Tonumats u yHOTpe6JI$ITB TCPMUHBI, CBA3AHHLIC C 3aIllMCbIO CTCIICHU 4YMCJId, HAXOAUTb KBaJApaT U KY6 quciia, BbIYUCIATH
3Ha4YCHMA YHNCJIOBBIX BLIpa}KeHHﬁ, COACpKaluX CTCIICHHU.

ITonp30BaThCS IMPpHU3HAKaAMU ACJIMMOCTH, PACKIIaAbIBATh HATYPAJIbHBIC YKMCJIa Ha ITPOCTBIC MHOXKHUTCIIM.

[Tonp3oBaThCs MaCHITa6OM, COCTABJIATH ITPOIIOPIKUU U OTHOLICHMS.

Hcnoab3oBaTh 6yKBBI JJIA 0003HAYECHHST YHCEI IIpru 3alMcCu MATCMAaTHYCCKHX BBIpa)KCHHf/'I, COCTaBJIATH 6YKB€HHBIC
BBIpAXKCHUA H (bOpMy.]'II)I, HaXOJAUTb 3HA4YCHHAI 6YKB€HHI>IX BBIp&)KGHHﬁ, OCYHICCTBIIAA H€O6XOI[I/IMI)IC IIOoACTAHOBKHN H
Hp606pa3OBaHHSI. HaXOIII/ITB HEU3BECTHBIM KOMIIOHCHT PaBCHCTBA.

Penmienne TekcTOBBIX 33124

PemaTe MHOTOIIArOBBIE TEKCTOBBIC 3aa4l apU(PMETUUECKUM CTIOCOOOM.

PemaTe 3a1aun, CBsI3aHHBIE C OTHOLICHUEM, MPOMOPIIMOHATIBHOCTHIO BEJIMYMH, MPOLIEHTAMH, PEMIATh TPU OCHOBHBIC 33/1a4H
Ha JAPOOH U MPOIICHTHI.

Pemate 3amaun, comeprkaiiue 3aBUCUMOCTH, CBSI3BIBAIOIIME BEIWYHUHBI: CKOPOCTh, BPEMSI, PACCTOSTHUE, LIEHA, KOJIUYECTBO,
CTOMMOCTb, TPOU3BOAUTEIBHOCTh, BpeMs, oObeMa pabOThl, HMCHONB3Ys apu(METUUECKHE JEUCTBHS, OLIEHKY, MPUKUIKY,
MOJIb30BaThCA €AUHULIAMU U3MEPEHUS COOTBETCTBYIOIIUX BEJIUYNH.

CocTaBnsiTh OYKBEHHBIE BBIPAKEHUS 110 YCIOBUIO 3a/1a4H.

N3Bnekats uH(pOpMaIMio, TPEACTaBICHHYIO B TabiuilaXx, Ha JWHEWHOW, CTOJOYATOM WM KpPYroBOM Jauarpammax,
WHTEPIPETUPOBATH IIPEACTABICHHBIC TAHHBIE, UCIIOJIB30BATh JAHHBIEC MIPU PEIICHUN 3a/1a4.

[IpencraBisaTs HHOOPMAIIHIO C TTIOMOIIBIO TAOIHUII, TMHEHHON 1 cTonO4YaToi quarpamm. HarjasaHasi reoMeTpus

[IpuBoaUTH NpUMEPHl OOBEKTOB OKPYKAIOIIET0 MHpA, UMEIOIUX (OpMY H3YUYEHHBIX T'€OMETPUYECKUX IUIOCKUX H
MIPOCTPAHCTBEHHBIX (PUTYP, MPUMEPHI PABHBIX U CHMMETPUYHBIX QUTYD.
N300paxkath ¢ MOMOUIBIO TUPKYJIS, TMHEHKH, TPAHCTIOPTHPA HA HEJIMHOBAHHOM WU KJIeTYaTOW OyMare M3ydeHHbIE TUIOCKHE

reoMeTpuyeckre GUrypsl U KOHPUTYpaluyd, CAMMETPUYHbBIE (UTYPBI.
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[Tob30BaTHCA TEOMETPUUECKUMU MOHIATUSIMU: PABEHCTBO (UTYpP, CHMMETPHS, UCIIOJIb30BaTh TEPMUHOJIOTHIO, CBS3AHHYIO C
CUMMETPHEN: OCh CHMMETPHH, LICHTP CUMMETPHUHU.

Haxoautes BeTWYrHBI YTIIOB U3MEPEHUEM C IIOMOIIBIO TPAHCIIOPTUPA, CTPOUTH YTJIbl 33 IAHHON BEJIMYHUHBI, IT0JIb30BATHCA MPH
pEeLIeHNH 3a7a4 rpaJyCHOM MEPOU YIJIOB, pACllO3HABATh HA YEPTEkKAX OCTPBIN, PSMOM, PAa3BEPHYTHIA U TYIIOW YTJIBL.

BpuncnsTe JIMHY JOMaHOM, IEPUMETP MHOTOYTOJIbHUKA, MOJBb30BATHCS €IWMHUIAMHU W3MEPEHUS JJIMHBI, BBIPAXKATh OJHU
€AVHUIbI U3MEPEHHUS JUIMHBI YEPE3 IPpyTHe.

Haxoauts, HCTIONB3ys YEPTEKHBIE MHCTPYMEHTBI, PACCTOSIHHS: MEKIY ABYMSI TOUKAMH, OT TOYKH JI0 IPAMOM, IJIMHY IIyTH Ha
KBaJIpaTHOM CETKE.

Breruucnars miomaabs QuUryp, CoCTaBiIEHHBIX W3 MPSIMOYTOJILHUKOB, HUCIOJb30BaTh pa3OMEHHE Ha MPSMOYTOJbHUKU, Ha
paBHbIE (UTYPBI, JOCTPAUBAHUE O MPSMOYTOJBHUKA, MMOJIb30BAThCS OCHOBHBIMH €IMHUIIAMH U3MEPEHUS TUIOIIA/IU, BEIPAKATh
OJIHY €IMHUIBI U3MEPEHUS TIOIAN Yepe3 APyTrue.

Pacnio3naBaTh Ha MOJIETSAX U U300pAKEHUAX MUPAMUIY, KOHYC, IIUIUHAP, UCTIOIH30BaTh TEPMUHOJIOTHIO: BEpIIUHA, peOpo,
rpaHb, OCHOBAHUE, Pa3BEPTKA.

N306pakath Ha KJIeT4aTOM Oymare MpsMOYTOJIbHBIN MapajuieIenuneI.

Breruncnars 00beM NpsAMOyTroJIbHOTO Napajuienenumneaa, Kyoa, nojab30BaThCsi OCHOBHBIMY €IMHUIIAMU U3MEPEHUsI 00bEMa;

Pemarts HEeCI0KHBIE 3aJa49 Ha HAXOXKXKACHHUC I'COMCTPUYICCKUX BCIIMYHNH B IIPAKTHYCCKUX CUTYAIHAX.
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TEMATHYECKOE IINTAHUPOBAHHUE

5 KUIIACC
HaumenoBanue pasieia  KoludecTso OCHOBHOE OcHOBHBIE BUBI ACATEIHHOCTA 00YJIAIONITUXCS
(Tembl) Kypca 4acoB coJiep>KaHue
HarypanbHbie yncna. 43 JlecsaTruHas cucremMa

JlelicTBHs ¢ HaTypaJlbHBIMU
YHCIIAMU

cuncieHud. Pan
HaTypaJbHbIX YHCEIL.
Harypanbnsbiil psa.
Yucno 0.
HarypanbHble uncna
Ha KOOPAWHATHOU
MPSMOM.
CpaBHeHue,
OKpYTJICHUE
HaTypalbHbIX

YU CEll.
Apupmernueckue
JICUCTBHS C
HaTypaJbHBIMU
yuciaamu. CBoiicTBa
HYJISl IPU CJIOKEHUU
U YMHOKEHUH,
CBOMCTBA €IUHUIIBI
MIPU YMHOXEHUHU.

I'II/ITaTI), 3alIMCbIBATh, CPABHUBATDb HATYPAJIbHBIC YHCJIaA,

npeajaratrb 1 oﬁcymaTb CIoco0ObI YHopAagOoYruBaHUsA YUCCII.

MN300pakaTh KOOPAMHATHYIO MPSAMYIO, 0TMEYATh YKCIIA

TOYKaMHU Ha KOOpIII/IHaTHOI‘ﬁ HpﬁIMOfI, HAX0JIUTb KOOPJAHWHATHI

TOYKH.

HccienoBath cBOMCTBA HaTYpanbHOTO psiAa, uncen 0 m 1 npu

CJII0KEHUM U YMHOKECHUH.

Hcnonb30BaTh NPaBUIIO OKPYTIIEHUS HATYyPaJbHbIX YUCEN.
BoinoiHATh apudMeTHndecKre J1eMCTBUSA C
HaTypaJbHbIMU YUCJIaMU, BBIYUCJIATH 3HAYECHUS YACIOBBIX
BBIPOXKEHHUI €O CKOOKaMU U 0€3 CKOOOK.

3anuceIBaTh NPOU3BENCHNE B BUIE CTEIICHU, YUTATh
CTENIEHU, UCIOJIB30BAaTh TEPMHHOJIOIHIO (OCHOBAHHUE,

HOK&B&TGJ’IB), BBIYMCJIATH 3HAYEHHUS CTerneHEel. BbINoJIHATH

NPUKHAKY U OLIEHKY 3HAYCHUIN YUCIIOBBIX BBIPAXKCHUH,
npeaiaratb U NPUMEHSATh IPUEMbI IIPOBEPKU
BBIYHCIICHUH.
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Hcnonb30oBaTh NpH BBIYUCJIEHHMAX [EPEMECTUTEIBHOE U
COUYETATEIbHOE  CBOWCTBA  CJOXKEHUS U yMHOXCHMUS,
pacnpenenuTeNbHOE CBOMCTBO YMHOKEHHUS; (POPMYITHPOBATH

ITepemecTuTenbHOE
U COUETATEIbLHOE
CBOMCTBA CIIOKECHHUS
Y YMHOXKEHUS,
pacnpeaeIuTeNbHOE
CBOMCTBO
YMHOKECHUS.
Hemurenu u
KpaTHBIE YUCIIA,
pa3I0KEHNE YnCiIa
Ha MHO>XXUTEJIN.
Jlenenue c¢
ocratkoM. IIpocTeie
1 COCTaBHBIC YHCIIA.
[Ipu3naku
JIETUMOCTH Ha 2, 5,
10, 3, 9. Crenienn ¢
HaTypaJbHbIM
MOKa3aTeJIeM.
YucnoBbie
BBIPKECHUS,
MOPSAIOK I€MCTBUM.
Pelienne TEKCTOBBIX

U IPUMEHATH MPaBUJIA TPEOOPA30BAHUS UUCIIOBBIX
BBIpQKEHUI Ha OCHOBE CBOMCTB apu(PMETHUECKUX JICUCTBUH.
HccnexoBaTh 4uCIOBbIE 3aKOHOMEPHOCTH, BBIIBUIATH U
000CHOBBIBATH I'MIIOTE3bI, (POPMYJIUPOBATH 0000 1IEHUS
U BBIBO/bI 10 PE3YJIbTaTaM MPOBEACHHOTO UCCIICIOBAHUS.
DopMyJIUPOBATH ONpeAe/IeHUs ICIIUTENS U KPaTHOTO,
Ha3bIBATh JICJIUTENMN U KPATHBIE YUCIIA; PACIIO3HABATD
IIPOCTBIE U COCTaBHbIC YKCIIA; (OPMYJIUPOBATHL U
NPUMEHSTh NPU3HAKM JIEIMMOCTH Ha 2, 3, 5, 9, 10;
NMPUMEHSATH AJITOPUTM PA3JIOKEHHUS YHCIIa HA IPOCTHIE
MHOKHUTENN; HAXOAMTh OCTATK! OT JEJICHUS U HEMOJIHOE
YaCTHOE.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUSL O
HaTypaJIbHBIX YUCIIAX, IPUBOAUTH IPUMEPbI U
KOHTPIPUMEPHI, CTPOUTH BHICKA3bIBAHUSA U OTPULIAHUS
BBICKA3bIBAHUM O CBOMCTBAX HATYPAJIbHBIX YHCEI.
KoHcTpynpoBath MaTeMaTH4ecCKHeE MPEIAJIOKEHUsS C
MIOMOIIBIO CBSI30K «W», «UIIN», «ECIH. .., TO...». PemiaTh
TEKCTOBBIE 33J]a4l apu(PMETHIECKIM CITIOCOOOM,
HCIO0JIb30BAaTh 3AaBUCHMOCTH MEXK]ly BETUUYNHAMU
(CKOpOCTBh, BpeMSsI, PaCCTOSIHUE; 11€Ha, KOJTMYECTBO, CTOUMOCTh
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3a/1a4y Ha BCe
apupMeTuyecKue

U JIp.): aHAJIU3UPOBATH U OCMBICJIUBATDH TEKCT 33a4H,
nepepopmMyIHpPoOBaTh YCIOBHUE, H3BJIEKATh HEOOXOIUMBbIE
JTAaHHBIC, YCTAHABJINBATH 3aBUCUMOCTH MEXIY BETMUYMHAMU,
CTPOMTBD JIOTUYECKYIO LIETIOUKY PACCYkKIACHUIA.
MogaeanpoBaTh X0/ pellIeHUs 3aa4d ¢ TOMOIIBIO PUCYHKA,

JICUCTBUS, Ha
JIBIDKCHHE M
MTOKYIIKA

CXEMBI, TaOJIMIIBI.

IlpuBoauTh, pa3dupaTh, OEHUBATH PA3JINYHBIE PELICHUS,
3alUCH PEIIEHUH TEKCTOBBIX 3a/1a4.

KpuTnyecku oneHuBaTh I10JyYEHHBIN pe3yibTarT,
OCYIIECTBJIATH CAMOKOHTPOJIb, IPOBEPSISi OTBET HA
COOTBETCTBHUE YCJIOBHIO, HAXOAUTH OIIMOKH.

PemaTp 3a1a4u ¢ moMoIbIO epedopa BCeX BOZMOXKHBIX
BapUAHTOB.

3HAKOMHUTBHCS € UCTOPHUEI pa3BUTHS apuDMETUKU
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HaI‘JISII[HaH reoMCeTpuA.
JIMHUM Ha IIOCKOCTHU

12

Touka, npsimas,
OTPE30K, JIyY.
JlomaHas.
N3mepenne nmHbI
OTpE3Ka,
METPUYECKUE
€JTMHHITBI
W3MEPEHUS JITTUHBI.

OKpy»XHOCTb U KpPYT.

[IpakTnueckas
pabota
«ITocTpoenue
y30pa u3
OKPYKHOCTEMN.
VYron. [psamoi,
OCTpBIN, TYIIOU H
Pa3BEPHYTHIN YIJIbIL.
N3smepenue

Pacno3zHaBaTh Ha 4epTeKaxX, PUCYHKAX, ONMCHIBATD,
UCIIOJIb3Ysl TEPMHUHOJIOTHIO, U M300Pa’kKATh C IOMOILBIO
YEPTEKHBIX HHCTPYMEHTOB: TOUKY, IPAMYIO, OTPE30K, JIyY,
yTOJ1, JIOMaHYI0, OKPY’KHOCTb.

Pacno3naBaTh, NPUBOAUTH NPUMeEPBI 00HEKTOB PEATLHOTO
MUpa, UMEIOIUX (POpMYy U3YyUYEHHBIX (PUTYpP, OLEHUBATH UX
JIMHEVHBIE Pa3MEpBI.

Hcnoab3oBaTh JIMHENWKY U TPAHCHIOPTUP KaK HHCTPYMEHTHI
JUIsl IOCTPOCHMS M U3MEPEHUSA: U3MEPHATH JUIMHY OTPE3Ka,
BEJIMYMHY yTila; CTPOUTH OTPE30K 3aJaHHOU JUIUHBI, YIOJI,
3aJIJaHHOM BEJIMYUHBI; OTKJIAABIBATD [IUPKYJIEM PABHBIE
OTPE3KH, CTPOUTH OKPYKHOCTb 33JaHHOTO paguyca.
N300paxaTh KOH(UTypalluh TEOMETPUYECKUX (DUTYp U3
OTPE3KOB, OKPYKHOCTEHN, UX YACTEH HA HEJIMHOBAHHON M
KJIeTUaTol Oymare; nmpeaiararb, ONUCLIBATH U 00CYKIaTh
CIoco0bl, AJITOPUTMbI ITOCTPOCHUS.

Pacno3HaBaTh U M1300paxKaTh Ha HEJIMHOBAHHOM
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YIJIOB. U KJIeTyaTol Oymare MpsiMOi, OCTpBIM, TYIOH, pa3BepHYTHIN

IIpakTideckast VIJIbl; CPABHUBATH YTJIbIL.

pabora BbrumcasiTh JIUHBI OTPE3KOB, TOMAHBIX.

«IlocTpoerme IHonnMaTh M KCNOJIB30BATh NPHU PeLICHUH 32124

yrIoB» 3aBHCHMMOCTH MEXY IMHUIIAMA METPUUECKON CUCTEMBbI
Mep; 3HAKOMHUTBLCH C HEMETPUUYECKUMU CUCTEMaMU Mep;
BbIPAKATh JUIMHY B PA3JIMYHBIX €IUHULIAX U3MEPEHUS.
HccaenoBath Gurypsl 1 KOHQUTYypaLMK, UCTIONb3YS
u(POBBIE pECypChl

OOBIKHOBEHHBIE IpOOU 48 HpoOsb. . .

MopaenupoBarh B rpadudeckoi, mpeaAmMeTHON dhopme, C

[IpaBusnbHbIE U .
MIOMOIIIBI0 KOMITBIOTEPA MOHATHUS U CBOMCTBA, CBSI3aHHbBIC

HETPaBWIbHBIC

npoou. OCHOBHOE
CBOMCTBO JIpo0OH.

CpaBHeHnue qpo0eii.

Crnoxenue u
BBIYUTAHUE
OOBIKHOBEHHBIX
TpOOeH.

CwmertianHas 1po0b.

VYMHOXEHHUE U
JIeJIEHUE
OOBIKHOBEHHBIX
po0eit;
B3aMMHOOOpATHbBIE
npobu. Pemenue
TEKCTOBBIX 3aj1ad,

C OOBIKHOBEHHOM APOOBIO.

YuTaTh M 3a1IMCHIBATh, CPABHUBATH OOBIKHOBEHHBIE IpO0H,
npeaaaraTb, OOOCHOBBIBATHL M 00CYXKIAaTb CIOCOOBLI
yHOPSAI0YUBAHUS APOOEH.

N300paxkaTh OOBIKHOBEHHBIE APOOH TOUKAMU Ha
KOOPAMHATHOM NIPSAMOM; MCIOJIb30BATHh KOOPIUHATHYIO
OpsIMYIO JJI CPaBHEHHUSI IPOOEH.

DopMyIMPOBaTh, 3ANUCHIBATH C NOMOIIBIO 0YKB OCHOBHOE
CBOMCTBO OOBIKHOBEHHOU po0OU; MCIOJIb30BATh OCHOBHOE
CBOMCTBO IpoOH JJIs1 COKpAIIEHUs IpOOeH 1 PUBEICHHUSI
JpoOU K HOBOMY 3HAMEHATEJIO.

IIpeacraBiasiTh CMENIaHHYIO IPOOb B BUE

HENPaBUIBHOW W BBLACIATH LIEJYIO YacTh YHACIIA U3
HEeTpaBWIbHON 1poOu. BeimoaHATh, apudmMeTndeckue
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coJiepKaIux Jpoomu.
OCHOBHBIE

AeHCTBHA C OOBIKHOBEHHBIMH JIPOOSIMH; MPUMEHSATH
CBOMCTBA

3a71a4M Ha ApooOHu.
[Ipumenenue
OYKB JIJIs1 3aITUCH
MaTeMaTUYECKUX
BBIPQOXKCHUN U
MPEIJI0KEHUN

apu(pMETUYECKUX NSUCTBUM IJIs1 pallMOHATIU3AINH
BBIYHCIICHUH.

BbINOJIHATH NPUKHAKY M OLEHKY PE3yJIbTaTa BBIYMCIICHUI;
npeaiaraTh ¥ NPUMEHSITh PUEMbI IPOBEPKH BHIYUCICHUH.
IIpoBoauThL MccIeT0BAHUS CBOMCTB ApoOei, onmupasch Ha
YUCJIOBBIE JKCIEPUMEHTHI (B TOM YHCJIE€ C T[OMOIIbIO
KOMITBIOTEPA).

Pacno3HaBaTh UCTUHHBIE U JIOKHBIEC BHICKA3bIBAHUSL O
JIpo0sIX, MPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKA3bIBAHUS U OTPULIAHUS BBICKA3bIBAHUIA.

PemiaTh TEKCTOBBIC 3a/1a4H, COJIEpPKAIIIME IPOOHBIEC TAHHEIE,

Y 3a71a4¥ Ha HaXOKJIEHUE YaCTH LEJI0TO U LIEJIOr0 IO €ro
YacTH; BBIIBJSITh UX CXOJCTBA U PA3JIUYHSL.
MoaeaupoBaTh XOJ1 PELICHUS 3aJa4U C IOMOILBIO PUCYHKA,
CXEMBI, TaOJIUIIBI.

IIpuBoauTh, pa3ouparb, OLEHUBATH PA3JTUYHBIC PEUICHHUS,
3aIIUCH PEIIEHUN TEKCTOBBIX 33/1a4.

Kpurnyecku oueHUBATH MOJYYECHHBIN
pe3yJIbTaT, OCYUIECTBIATH CAMOKOHTPOJIb,
MPOBEPsIsi OTBET HA COOTBETCTBUE YCIIOBUIO,
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HAXOAUTh OMUOKH. 3HAKOMHUTHLCS ¢ HCTOPHEit
pa3BUTHS apuPMETUKU

Harnsanas reomeTtpusi. 10 MHOrOyTrOJIbHUKH. OnuceiBaTh, HCMOJIL3YSI TEPMUHOJIOTHIO, H300PAKATH C
MHOTOYyToNBHUKN YeTbIpeXyrobHUK, IIOMOILIBIO YEPTEKHBIX UHCTPYMEHTOB U OT PYKH,
MIPSAMOYTOJIbHUK, MOJIEIUPOBATh U3 OyMaru MHOTOYTOJIbHUKH.
KBaJipar. IIpuBoauTH NpUMeEPbI 00BEKTOB PEaTLHOTO MUPA, UMEIOIIHNX
ITpakTryeckas dbopMy MHOTOYTOJIBHUKA, TIPSIMOYTOJIbLHUKA, KBaApaTa,
paboTta
«ITocTpoenne TPEYrOJIbHUKA, OLIeHUBATh UX JIMHEHHBIE pa3MeEpPHI.
IPSAMOYTOJIbHUKA BbluncasiTh: NepuMeTp TPEYTOJIbHUKA,

C 3aJIaHHBIMH
CTOPOHAMHU Ha
HEJIMHOBAHHOU
Oymare.
TpeyroyibHUK.
[Inomanes u
MIEpUMETP
MPSIMOYTOJIbHUKA
n
MHOT'OYTOJIbHUKOB,
COCTaBJICHHBIX U3
MPSAMOYTOJIbHUKOB,
SIIMHHUIIBI
U3MEpEHUS

MPAMOYTOJIbHUKA, MHOTOYTOJIbHUKA; TUIOLIAIb
NpsIMOYTOJIbHUKA, KBagpaTa. U300paxars
OCTPOYTOJIbHBIE, PSIMOYTOJIBHBIE W TYNOYTOJIbHbBIE
TPEYTrOJIbHUKH.

CTpouTth Ha HEJIMHOBAHHOM M KJIeTYaTO Oymare KBajpar
Y NMPSIMOYTOJIBHUK C 3aJITAaHHBIMU JIJTMHAMU CTOPOH.
HccnenoBath cBOICTBA NIPAMOYTOJIbHUKA, KBaApaTa
MyTeM dKCIIEPUMEHTA, HAOI0ICHUS, U3MEPCHUS,
MOJICJIMPOBAaHMs; CPABHUBATh CBOVMCTBA KBaJpaTa 1
npsAmMoyrojbHrka. KoHcTpyupoBaTh MaTeMaTHYeCKHe
NPENJIOKEHUS C ITOMOIIBIO CBSA30K «HEKOTOPBIN,
«1000i». Pacmo3HaBaTh UCTUHHBIC U JOXKHBIE
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TUTOIIAIHN. BBICKA3bIBaHUSI O MHOTOYTOJIbHUKAX, MPUBOAUTH
Iepumetp NPUMeEpPbI U KOHTPIIPUMEPHI.

MHOTOYrOJIbHIKA HMcciienoBaTh 3aBHCHMOCTb TUIOMIAAN KBAAPAaTa OT AJIHMHEI €70
CTOPOHBI.

Hcnonb30BaTh CBOMCTBA KBAIPATHOM CETKU IS

nocTpoeHust Gpuryp; pazomBaTh NpsIMOYTOJILHUK HA

KBaJIPaThl, TPEYTOJIbHUKHU; COCTABJATH (DUTYPHI U3 KBaIPATOB
U TIPSIMOYTOJIbHUKOB M HAXOJUTh UX IUIONIA/lb, pa30UBaTh
(burypsl Ha IPSAMOYTOJIbBHUKHA U KBAJIPAThl M HAXOJIUTh UX
IJI0IA Tb.

BoipaxaTh BeIMUUHY IUIOMIAAN B Pa3IUYHbIX

€IUHULIAX U3MEPEHUS METPUUECKOIN CUCTEMBI MED,

NMOHUMATH M HUCHOJIB30BATH 3aBUCUMOCTHU MEXK]TY
METPUYECKUMU €IMHUIIAMU U3MEPEHUS TUIOIIAAH.

3HAKOMMTBHCH ¢ IPUMEPaMM PUMEHEHUs TUIOIAIN
Y TIEPUMETPA B MPAKTUYECKUX CUTYaLIMSIX.

PemiaTe 3agaum U3 peanbHON )KU3HU, NPEAJIATaTh
# 00CY:KIaTh pPa3jiHYHbIe CIIOCOOBI PEIICHNUS 3a/1a4
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JlecaTuunbie ApoOou

38

JlecsiTuyHas 3aMuch
Ipooeit.

CpaBHeHue
JECATUIHBIX
npoOei. [ericTBus
C IECSITUIHBIMU
JTPOOSIMH.
Oxkpyrienue
JECATUIHBIX
TpoOeii.

Pemenne TekcTOBBIX
3a/1a4, CoJIepKaIInuX
npoou. OCHOBHBIE
3a/1a4u Ha ApooH

IIpeacTraBiasiTh AECATUUHYIO TpOOb B BHJI€ OOBIKHOBEHHOM,
YHUTATh U 3alIMCHIBATH, CPABHUBATH JICCATHUUHBIE IpOOH,
npeniaratb, 00OCHOBBIBATHL M O00CYKIATh CHOCOOBI
YIOPSI0YMBAHMSI IECATUUHBIX APOOEH.

N300paxkarh necaTuyHbie ApoOU TOUKAMH HA KOOPAHMHATHOM
MIPSMOM.

BbISIBJIATH CX0CTBA M Pa3JIM4YMA IPABUI apU(PMETUYECKHUX
JNEUCTBUM C HATypaJbHbIMM YHCIAMU U JIECITUYHBIMU
IpoOsSIMU, OOBACHSTH UX.

BbInoHATH apupMeTHUYecKue ACCTBUS C I€CITUUHBIMU
Ipo0siIMU; BHINOJIHATH NPUKUIAKY M OLIEHKY pe3ysbTara
BBIYMCIICHUN.

IIpumMeHATH cBOMCTBA apu(PMETUUECKUX TEUCTBUIA 151
palMOHAIN3aUU BBIYUCICHU.

IIpuMeHATH MPABWJIO OKPYIJIEHHS JIECSITUYHBIX TPOOEH.
ITpoBoauTH MCCIEIOBAHUSA CBOVCTB JECITUYHBIX

IpoOeii, onmupasich Ha YUCIOBbIE SKCIIEPUMEHTHI (B TOM
YHUCJIE C MOMOIBIO KOMIIBIOTEPA), BBIABUIaTh THIOTE3bI

Y TIPUBOJNUTH UX 0OOCHOBAHMUSL.

Pacno3HaBaTh UCTUHHBIE U JIOKHBIE BBICKA3bIBAHUA O
Ipo0siX, HPUBOAUTH MPUMeEPbI U KOHTPIPUMEPHI, CTPOUTH
BbICKa3bIBAHUSA U OTPULIAHUSI BBICKA3bIBAHUM.
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PemiaTh TEKCTOBBIC 3a/1a4H, COJIEpPIKAIINEC IPOOHBIC TaHHEIC,
Y Ha HaXO’KJIEHUE YaCTH IEJI0T0 M IIEJIOT0 I10 €ro 4acTH;
BBISIBJISITh HX CXOACTBA W Pa3IHYHsl.

MoaeanpoBaTh XO/I PEIICHUS 3aa41 C TTOMOIIBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoaUTH, pa30HPaTh, OLIEHUBATDH PA3IMYHBIC PEIICHUS,
3aMuCH PeIIeHUH TEKCTOBBIX 3a/1a4.

OnepupoBaTth JPOOHBIMU YHCJIAMHU B PEAIbHBIX KU3HECHHBIX
CUTYyaIUsX.

Kputruyecku ouieHMBATH MOJTYICHHBII

pe3yJbTaT, OCYIIECTBIISATh CAMOKOHTPOJIb,

IIPOBEPSISI OTBET Ha COOTBETCTBHE YCIOBHIO,

HaXOAMUTh OIUOKH. SHAKOMHTBCS € HCTOPHUEH
pa3BUTHS apUPMETHKU
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HarnsigHas reometpusi.
Tena u purypsl
B IIPOCTPAHCTBE

MHOrorpaHHHKH.
N3obOpaxenue
MHOT'OTPAHHHUKOB.
Monenn
POCTPAHCTBEHHBIX
TEI.
[IpAMOyYTOJIBHBIN
napaJyIeJIenuIen,
Ky0. Pa3BepTku kyba
U TIapaJIyIesIeIHIIe1a.
[IpakTnueckas
pabora «Pa3BepTka
KyOay.

Pacno3HaBaTh Ha YepTeKax, pUCYHKAX, B OKPY KAK0IIeM
MHpe PSMOYTOJIBHBIN TTapajuieienunes, Kyo,
MHOTOTPaHHUKH, ONUCHIBATH, HCI0JIb3Yysl TEPMUHOJIOTHIO,
OllEHNBATh JIUHEHHBIC pa3MeEpHI.

IIpuBoauTH NpUMepPbI 00BEKTOB PEATHLHOTO MUPA, UMEIOIINUX
dbopMy MHOTOTpaHHHKA, IPSIMOYTOJIBLHOTO Napaljieienunea,
KyoOa.

N306paxath ky0 Ha kieTyatoii Oymare. UcciienoBars
cBoiicTBa Ky0a, MPSMOYTOJLHOTO MapalIeIeuIea,
MHOTOTPaHHHUKOB, HCTIOL3Ys MoAenu. Pacmo3HaBath u
H300pakaTh pa3BepPTKU KyOa U mapasuiesenumesa.
MoaenupoBath Ky0 U napajienenumne/ u3 Oymard u mpounx

O6mneM kyOa,
IPSIMOYTOJIEHOTO
napaJyiesienurneia

MaTepuagoB, 00bICHATDH CIIOCO0 MOJICIUPOBAHMUS.

Haxoaurs n3MepeHus, BBIYUCIATD IJI0IIAb [IOBEPXHOCTH;
00beM KyOa, IpSAMOYTOJIBHOTO MMapalIeNeuIea;
HCCJIe0BATh 3aBUCMMOCTB 00beMa Ky0a OT JUIMHBI €T0
pedpa, BBIABUIATh U 000CHOBBIBATH THIIOTE3Y.
Ha0uroaaTh 1 NPpOBOAUTH aHAJIOTMH MEXIY MTOHATHIMUA
IUIOMIA I M 00beMa, IEPUMETpPa U TUIOLIAId TOBEPXHOCTH.
Pacno3HaBaTh UCTUHHBIE U JIOKHBIC BBICKA3bIBAHUSA O
MHOT'OTPaHHUKAX, IPUBOAUTH IPUMEPbI U KOHTPIIPUMEDHI,
CTPOUTH BbICKA3bIBAHUSA U OTPULIAHUS BBICKA3bIBAHUM.
PemaTe 3apa4m U3 peanbHON )KU3HU
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[ToBTOpEHME 1 0000IICHNE 10 IToBTOpEHHE BuluMciasiTb  3HAYECHHWS  BBIPAKEHHM,  COAEPIKAIIMX
OCHOBHBIX MOHATUN | HaTypaJibHbIE YKMCJIa, OOBIKHOBEHHBIE U AECATUYHBIE APOOH,
1 METOJIOB Kypca BBINOJIHATH IPEOOPA30BAHUSI YUCEIL.
5 knacca, 000011IeHne | BoIOUpATh C1IOCO6 CPABHEHMS YKCEIT, BHIYMCIICHUH,
3HAHUH NPUMEHATH CBOMCTBA apu(METUIECKHUX JCUCTBUN
IUIS paliiOHaIN3aluy BBIYUCIICHUH.
OcymecTBJIATh CAMOKOHTPOJIb BBIITOTHSIEMBIX
JNEUCTBAN W CaMONPOBEPKY PE3yJIbTaTa BEIYUCICHU.
PemaTe 3aga4um U3 peasibHOM )KU3HU, IPUMEHATh
MaTeMaTH4eCKHe 3HAHMUSA Ul pELICHUs 3a]1a4 U3 APYyTuX
y4eOHBIX MPEIMETOB.
PemaTp 3a1a4un pa3HbIMH CIIOCOOAMHU, CPABHUBATH CIOCOOBI
pelIeHus 3a]1a4u, BBIOMPaTh PAIIMOHAJIbHBIN CIIOCO0
OBIIEE KOJIMYECTBO 170
YACOB I1O0
[TPOPAMME
6 KIIACC
HanmeHoBanue pasgena | KoiudecTBo OCHOBHOE OCHOBHBIE BUJIBI IEATEIBHOCTH 00yYaIOLINXCS
(Tembl) Kypca 4acoB COJIEpKaHHE
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HarypanpHble uyncna

30

Apudmernueckue
JIEUCTBUS C
MHOT'O3HAaYHBIMH
HaTypajlbHbIMU
yucaamMu. YUcIoBkIe
BBIPAKEHUS,
MOPSAJIOK JIECTBU,
HCTI0JIb30BaHUE
cko0ok. OkpyrieHue
HaTypaJbHBIX YHCEIL.
Jenutenu n
KpaTHBIE YUCTIA;
HanOONBIINI 00N
JNEeUTENIb U
HanMeEHbIIee 00IIee
KpaTHoE.
J1emuMOoCTh CyMMBI
Y TIPOM3BEICHUA.
Jlenenue c
OCTaTKOM.

PelieHne TeKCTOBBIX
3a7a4

BbinojHATL apudMeTndecKue JeMCTBUS C MHOTO3HAYHBIMHU
HaTypaJbHbIMU YHCIIAMHU, HAXOAUTH 3HAYEHM S YK CIIOBBIX
BBIpQKEHUN CO CKOOKaMHU U 0€3 CKOOOK; BLIYUCISTH
3HAYEHMS BBIPAKEHUMN, COACPKAIINX CTCTICHHU.

BbINoJHATH NPUKHUAKY U OLEHKY 3HAaYCHUM YHUCITIOBBIX
BBIPAKCHUH, MIPUMEHSITH NPUEMbI POBEPKU

pe3ysnbTata. Mcnmosib30BaTh NPH BHIYHCJIEHUSIX
NEPEMECTUTENILHOE U COUETATEIbHOE CBOMCTBA CII0XKECHUS

1 YMHOKEHUS, paclpeaeIuTeIbHOE CBOMCTBO YMHOKECHUS
OTHOCHUTEJIBHO CJIOXKEHUSI, CBOMCTBA apu(PMETHUECKUX
nevicteuii. MccesenoBarhb 4MCIOBbIE 3aKOHOMEPHOCTH,
MPOBOJIUTH YUCJIOBBIC SKCIIEPUMEHTHI, BHIIBUTATh U
000CHOBBIBATH F'HNIOTE3bI.

@opMyJUPOBATH ONPeEAeJeHUus1 JCIUTeNIsI W KPaTHOTO,
HanOOJBIIEr0 OOIIEr0 IEIUTEIS M HAaNMEHBIIEro OOIIEro
KpaTHOT0, MPOCTOTO U COCTABHOI'O YHCEIT; UCTIOb30BATh ATU
MIOHSITHS MPU PEIICHUH 3a7a4.

IIpuMeHATH aArOPUTMBbI BBIYUCIECHUS HAMOOJBIIET0 OOLIEr0
JeIuTeNs M HauMEHBIIEro OOIIEro KpaTHOTO JBYX 4YHCET,
AJITOPUTM PA3JIOKEHUS YHCIIa HA TTPOCThIE MHOKUTEIH.
HccnenoBath yCcioBus ASTUMOCTH Ha 4 U 6.

HccaenoBartb, 00cyx1aTh, GOpMYyJIMPOBATH
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1 000CHOBBIBATH BBIBO/J O YETHOCTH CYMMBI, IPOU3BE/ICHHUS:
JBYX YETHBIX YUCEJ, IBYX HEUETHBIX YUCIIE, YUETHOTO H
HEYETHOTO YMCET.

HccaenoBarb ¢BOMCTBA JEIUMOCTU CYMMBI U TPOU3BEACHUS
yuced.

IIpuBoauTH MpUMeEPHI YHCEN C 3alaHHBIMU CBOMCTBaMH,
PACNoO3HABAaTh BEpPHbIC W HEBEPHbIC YTBEPXKICHUSA O
CBOMCTBAax 4MCesl, ONPOBEPraTh HEBEPHBIE YTBEPKACHUS C
OMOILbIO KOHTPIIPUMEPOB.

KoncTpyupoBaTe MaTeMaTHYeCKHE NMPEIJIOKEHHUA C
IIOMOILBIO CBSI30K «W», HIIN», «ECIH..., TO...». Pemars
TEKCTOBBIE 33/1a4¥, BKIIIOYAIOIINE MOHATUS JIETUMOCTH,
apu(pMETUYECKUM CITIOCOOOM, HCIOIB30BaTh Iepedop

BCEX BO3MOKHBIX BAPUAHTOB.

MopaeanpoBaTh X0/ PELICHN 3a1a41 ¢ TOMOILBIO PUCYHKA,
CXEMBI, TaOJINIIBI.

IIpuBoauTh, pa30upaTh, OLEHUBATH PA3JINYHbIC PELICHUS,
3aMUCH pEelIeHUH TEKCTOBBIX 3a/1a4.

Kputuvecku oneHMBaTh IMOJYyYEHHBIN pe3yJIbTAT, HAXOAUTh
OIIHUOKH, OCYIIECTBISATh CAMOKOHTPOJIb, MPOBEPSIsi OTBET Ha
COOTBETCTBUE YCIIOBUIO
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HarusiiHast reomeTpus.
[IpsiMbI€ HA IIOCKOCTH

[leprieHIUKyIISIpHBIE
IIpsIMBIE.
[TapannenbHbIE
MpsIMBIE.
Paccrostnue mexay

Pacno3naBatrb Ha 4CpTCiKaX, pPUCYHKAX ClIydal B3aHMMHOI'O
PAaCIOJIOKCHUS ABYX IIPSMBIX.

I/IsoﬁpamaTL C MOMOIIBI0O YEPTECKHBIX HHCTPYMEHTOB Ha
HEJIMHOBAHHOM M KJIETYATOM 6yMare ABC IICPCCCKAOIMNCCA
IIPsAMBIC, IBC MAPAJUICIIBHBIC IIPAMBIC, CTPOUTH IIPAMYIO,

JIBYMsI TOUKaMHU, OT
TOYKH JI0 IPSIMOH,
JUIMHA MapuipyTa Ha
KBaJpPaTHOM CETKE

NEPHEHANKYJIIPHYIO JaHHOMU.

IIpuBoAUTH NpPUMeEPHI NAPALIETBHOCTA U
NEPHEHANKYJIIPHOCTH NPSAMBIX B IIPOCTPAHCTBE.
Pacno3zHaBaTh B MHOTOYT'OJIBHUKAX

NEPHEHANKYJIAPHBIE U MapajlieIbHbIE CTOPOHBI.

HN3o0paxkars MHOTOYTOJIbHUKHU c MapaJlICIbHbIMU,
NEPHEHINKYJIIPHBIMU CTOPOHAMH.

Haxoauthb paccTosiHue MEXAY IByMs TOUKAMH, OT TOYKH [0
IPSMOM, JUIMHY IIyTH HA KBaJAPATHOM CETKE, B TOM YHUCJIIE
UCIIOJIb3YSI IIU(POBBIE PECYPCHI
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Jlpobu

32

OOBIKHOBEHHAs
JpoOb, OCHOBHOE
CBOMCTBO po0H,
COKpAIIlCHUE
npobeii. CpaBHEHHE
U yIOPS0YMBAaHNE
JpOOCH.
Jecsatuunsie qpoou
U METpHYecKas
cUCTEMA MED.
Apudmernueckue
JICUCTBHS C
0OBIKHOBEHHBIMHU

U JICCATUIHBIMU
JIPOOSIMHU.
OTHO1IEHKE.

CpaBHUBATH M YNOPSA0YUBATH JIpoOU, BLIOMPATH CHOCO0
CpaBHEHHUS APOOEH.

IIpeacraBasATh AecATUYHBIE APOOU B BUJE OOBIKHOBEHHBIX
Ipo0eil 1 OOBIKHOBEHHBIE B BUJIE JECATUYHBIX, HCMOJIb30BATH
IKBMBAJIEHTHbIE MPeACTABJEHUs TPOOHBIX YUCEN MPU UX
CpPaBHEHUHU, IPU BHIYUCICHUSIX.

Hcnoab3oBaTth JecITHUHbBIE APOOH MPU TPeoOpa3oBaHUU
BEJINYMH B METPUYECKOM cUCcTEME Mep. BBINMOJIHATH
apuMeTHYeCKHUE JeiiCTBUA C OOBIKHOBEHHBIMU U
JECATUYHBIMU TPOOSIMU. BhIYHCAATH 3HAUCHUS

BBIpAKEHUMN, COACPKAIMNX OOBIKHOBEHHBIC U JIECSITUYHBIC
JpOoOU, BBITIOJIHATE Tpeo0pa3zoBaHus ApoOeii, BHIOMPATH
Croco0, NPUMEHSITh CBOIicTBA apU(METHUCCKUX JACHCTBHM
JUISL palfioOHaIN3alMy BEIYUCIICHUH.

CocTaBiasTh OTHOIIICHUS U ponopuru, HAXOAUThb
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Jlenenue B TaHHOM
OTHOIIICHUH.
Macmira0,
MPOTIOPIIHSL.
ITonsaTue

MPOIICHTA.
Brruucnenue
MPOIIEHTA OT
BCJIUYUHBI U
BEJIMYHHBI 110 €€
MIPOLICHTY.

Pemenue TeKCTOBBIX
3a7a4, CojiepKaIux
JIpOOU U TPOLEHTHI.
[IpakTrueckas
pabota «OTHOIIICHHE
JUTUHBI OKPY>KHOCTHU
K €€ JUaMeTpy»

OTHOLIECHUE BEJIUYHH, JEIUTh BEIUUYUHY B JaHHOM
OTHOIIICHUH.

HaxoauTh 3KcnepUMEHTATbHBIM MYT€M OTHOIICHHUE JIJTUHBI
OKPY>KHOCTH K €€ JUaMeTpy.

HNuTepnpernpoBaTh MaciiTad Kak OTHOIIICHUE BEJTUYHUH,
HAXOIUTh MacIITal IaHa, KapThl U BEIYUCIIATH PACCTOSHUS,
uCroJib3yst Macitad. O0bACHATH, UYTO TAKOE MPOIEHT,
yHoTPeOISITH 000POTHI PEUH CO CIIOBOM «IIPOIIEHTY.
BroipakaTh npo1eHThl B Ipo0sSX U ApoOU B MPOIEHTAX,
OTHOIIEHUE JIBYX BETUYUH B MPOIEHTAX.

BbI4HCaASITh IPOLICHT OT YKCJIA U YUCJIO 10 €ro MPOIEHTY.
OKpyrasiTh 1poOU U MPOIICHTHI, HAXOIUThH TPHOTHKCHUS
YHUCel.

Pemathb 3agaum Ha 4acTH, IPOLICHTHI, MPOMOPIINKU, HA
HaxO0XJIeHUE ApoOu (MPOLIEHTA) OT BEJIMUUHBI U BEJIMUUHbI

o ee Apoou (IPoLeHTY), ApoOu (ITPOoIIeHTa), KOTOPHIH
COCTAaBJISIET OJ{HA BEJIMYHUHA OT APYTOil.

IIpuBoauTH, pa30MpPaTh, OLEHUBATH PA3IMYHbBIC PEIICHUS,
3alMCH PEIIEHUN TEeKCTOBBIX 3aj1a4.

N3BaexaTs nHGoOpMaIUIO U3 TaOIHI] U TUATPAMM,
UHTEPIIPETUPOBATH TAOJUYHBIC TaHHBIC, ONIPEIALIATh
HauOOJIbIIIEE M HAUMEHBIIIEE U3 MPEICTABICHHBIX JaHHBIX
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HaI‘JISII[HaH reoMCeTpuA.

OceBas CUMMCTPHU.

Pacno3HaBaTh Ha yepTekKaX U U300pAKEHUSX, H300PaAKATH

CummMmertpust [lenTpanpHas OT PYKH, CTPOMTH C IIOMOILBIO HHCTPYMEHTOB (pUTypy
CUMMETPHSL. (OTpe30K, JTOMaHYIO, TPEYTOJIbHUK, IPIMOYTOJIbHUK,
IToctpoenue OKpPY>KHOCTb), CHMMETPUUYHYIO IaHHON OTHOCHUTEIBHO
CHMMCTPHIHBIX IPSAMOM, TOYKHU.
buryp. HaxoauTh npuMepbl CHMMETPHHU B OKPY/KAIOLIEM MUPE.
Hp6aKTquCKa’I MogaeanpoBarhb U3 Oymaru 18e (pUrypbl, CAMMETPUYHbIE

abota .

pO 0 OTHOCHUTEJIBHO MPSMOM; KOHCTPYHMPOBATh T€OMETPUUECKUE
«OceBas o

KOH(UTypaliu, UCIIONb3Ys CBOMCTBO CUMMETPHH, B TOM
CUMMETPHS».

YHUCJIE C MOMOIIBIO IIU(MPOBBIX PECYPCOB.
Cummerpust B .

HccaenoBath CBOICTBA U3YUYEHHBIX (PUTYD, CBSI3aHHbIE
IIPOCTPAHCTBE

C CUMMETpPHEH, UCTIONB3YS SKCIIEPUMEHT, HaOII0ICHUE,
MOJEIUPOBAHUE.

O00CHOBBIBATH, ONIPOBEPIaTh C NOMOIIBI KOHTPIIPUMEPOB
YTBEPXKACHUS O CHMMETPUH (PUTyp
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BripaxeHnus ¢ OykBamu

Hcnoan3oBarhb 6YKBI>I JIIA 0003HaYCHUSA YUCCII, ITPH 3aIINCHU

[Ipumenenue .
GyKB [T 3THCH MaTEMaTHUYECKUX YTBEPKJIEHUI, COCTABIATh OYKBEHHbBIE
MATEMATHYECKIX BBIPAKEHHUS 110 YCIOBUIO 33/1aUU.
BBIpa)KGHI/II\/'I U HccaenoBath HECIOXHBIC YHCIOBBIC 3dKOHOMCPHOCTH,
IIPEIIOKECHUN. UCIOJIb30BaTh OYKBBI JISl UX 3AIUCH.
bykBeHHBIC BbI14ncJATh YMCIOBOE 3HAYEHNE OYKBEHHOTO BBIPAKEHHUS
BBIPKCHIA U IIPY 3aJaHHBIX 3HAYEHUIX OYKB.
YHCIIOBbIE

3anucbiBaTh (POPMYJIBI: IEPUMETPA U TUIOIIATN
MOJICTAHOBKH.
E IpsIMOYTOJIbHUKA, KBaJIpaTa; JJIMHbI OKPYKHOCTH, TIJIOIIATN

KBEHHBIE
Y KpYra; BHIIOJIHATH BBIYHCJIEHHUS 110 3TUM (opMyJiaM.

PABEHCTBA,

CocraBiasith (pOPMY.JIbl, BRIPAKAIOLINE 3aBUCUMOCTH MEXKTY
HaXO0XKJCHUE

BEJIMYMHAMU: CKOPOCTh, BPEMSI, PACCTOSIHUE; LIEHA,
HEU3BECTHOIO

KOJIMYECTBO, CTOMMOCTb; POU3BOIUTENBHOCTD, BpEMS, 00bEM
KOMITOHEHTA.

paboThI; BHINOJIHATH BBIYUCIECHUS IO 3TUM (popMyJiaMm.
DopMyJIbl

Haxoauth HeU3BECTHBIM KOMIIOHEHT apu(PMETHIECKOTO
JNEUCTBUS
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Harnsgaas reomerpus.
@urypsl Ha IJIOCKOCTH

14

YeTplpexyroabpHUK,
MIPUMEPHI
YETBIPEX YT OJIBHUKOB.
[IpssMOYTOJIbHUK,
KBaJpaT: CBOMCTBA
CTOPOH, YTJIOB,
JaroHa’liei.
N3mepenne yrios.
Buner
TPEYTOJILHUKOB.
ITepumerp
MHOT'OYT'OJIbHUKA.
[Tnomane Gurypsl.
dopMyIsl
IEpUMeTpa U
MJI0IAIA
MPSIMOYTOJIbHHKA.
[TpubnuxenHoe
U3MEpPEHUe
romaau guryp.
[IpakTrnueckas

H300paxkaTh Ha HETUHOBAHHOM U KJIETYaTON Oymare ¢
VICTIOJIb30BaHUEM YEPTEKHBIX HHCTPYMEHTOB
YETBIPEXYTOJIBHUKH C 3aJaHHBIMU CBOWCTBAMU:

C apaJUICJIbHBIMU, IEPIIEHANKYJIAPHBIMU, PABHBIMA
CTOPOHAMH, IPSAMBIMH YIJIaMU U JIp., pABHOOEAPEHHBIN
TPEYTOJIbHUK.

IIpennarats U 00CyXAaTh CIOCO0OBI, AJTTOPUTMBI
IIOCTPOCHUS.

HccaenoBathb, HCHOB3YS SKCIEPUMEHT, HAOIIOACHUE,
MOJENUPOBaHUE, CBOMCTBA NIPSMOYTOJIbHUKA, KBaJpaTa,
pa30OuBaTh Ha TPEYTOJIBHUKHU.

O00CHOBBIBATH, ONIPOBEPIaTh C NOMOIIBI KOHTPIIPUMEPOB
YTBEPKIAECHUS O MPAMOYTOJIbHUKE, KBaApaTe, paclo3HaBaTh
BEPHBIC U HEBEPHBIC YTBEPKIACHUS.

HN3mepATh U CTPOUTH C IIOMOIIBIO TPAHCIIOPTUPA YIUIBI, B
TOM YHUCJIE B MHOTOYT'OJIbHUKE, CPABHUBATH YIJIbI;
Pacno3HaBaTh OCTPBIE, NIPAMBIE, TYIIbIE, PA3BEPHYTHIE
yribl. Pacmo3HaBaTh, M1300paskaTh OCTPOYTOJbHBIN,
IPSIMOYTOJIbHBIHN, TYNIOYTOJIbHBIN, paBHOOEPEHHBIH,
PaBHOCTOPOHHUM TPEYTOJIbHUKH.

Bbraucasth MNEPpUMETP MHOI'OYIroJIbHUKA, IJI0IIaab
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pabota «Ilnomans
KpyTa»

MHOTOYTOJIbHUKA Pa30MEeHNEM Ha MPSIMOYTOJbHUKH, Ha
paBHBIE QUTYPHI, UCIIOIH30BATh METPUICCKUE CAMHUITBI
WU3MEPECHHS JITTMHBI U TUTOTIAIH.

Hcnoab3oBaTh NpUOIMIKEHHOE H3MePeHHe JIJTNH

U TUTOIIA/ICH Ha KJIeTyaTou Oymare, MpuOIMKEHHOE
U3MEpEeHHE UTMHBI OKPY>KHOCTH, TIJIOIaN KpyTra

[lo1oXUTETbHBIE

N OTPHULATCIIbHBIC YU CJIa

40

Llenpie yucna.
Monayns yucna,
reoMeTpudecKas
HUHTEpIIpeTalusl
MOyssl. UuciaoBbie
MIPOMEKYTKH.
[TonoxkutennHBIE

Y OTpHULIATEIbHbIC
yucia. CpaBHEHUE
MTOJIOKUTEIBHBIX

1 OTPHULIATEIBHBIX
YHCel.
Apudmernueckue
JICUCTBUS C
MOJIOKUTEIbHBIMU
U OTpUIATEIbHBIMU
YHUCJIAMH.

Penienue TeKCTOBBIX
3aj1a4

IIpuBoOAUTHL MPUMeEPBI UCIIOJIB30BAHUS B PEATBHON KUZHU
MOJIOKUTEIIbHBIX U OTPULIATENBbHBIX ynces. M300paxarTh
LEJIbIE YHCIIA, TTOJIOKUTEIIbHBIE U OTPULIATEIbHBIC YUCTA
TOYKaMH Ha YHCIOBOU MPAMOM, HCIMOJIb30BATh YUCIOBYIO
npsMyto g cpaBHeHus uncen. [lpumensith npaBuia
CpaBHEHUS, YNOPSA0YUBATH IICJIbIC YHCIIA; HAXOAUTh
MOJYJIb YHCIIA.

@®opMyJTHPOBATH MPABUJIA BEIYUCIICHUS C
MOJIOKUTEJIbHBIMU U OTPULIATEILHBIMY YUCIaMU, HAXOAUTh
3HAYEHMS YUCIIOBBIX BBIPAXKEHUM, COAEPKAIINX ICUCTBUS C
MOJIOKUTEIbHBIMU U OTPULIATEIILHBIMU YUCIIaMU.
IIpumMeHsITh CBOMCTBA CIIOKECHUS U YMHOXKEHUS TSI
npeoOpa3oBaHUsi CYMM U TIPOU3BEICHUI
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[IpencraBieHne JaHHBIX

[TIpssmoyrosbHas
cUCTEeMa KOOpJIUHAT
Ha IJIOCKOCTH.
Koopaunatel TOUkn
Ha MJIOCKOCTH,
abciucca u
OpJIMHATA.
Cronbuatsie u
KPYTOBBIE
JarpaMMel.
IIpakTrnueckas
paboTta
«ITocTpoeHnue
Jarpamm.
Pemenne TekCTOBBIX
3a/1a4, CoAepKAIINX
JIaHHBIE,
MpeCTaBJICHHbIC B
TaOJIMIIAX ¥ HA
JarpaMmmax

OO0BSICHATH U MWJJIIOCTPUPOBATH MOHATHE MIPSIMOYTOJIbHOM
CHUCTEMBI KOOPAMHAT Ha IJIOCKOCTH, UCIIOJIb30BATH
TEPMUHOJIOTHUIO; CTPOUTH HA KOOPAUHATHOU IJIOCKOCTH
TOYKU U (PUTYPHI O 3aJaHHBIM KOOpANHATaM, HAXOAUTh
KOOPJMHATHI TOYEK.

YuraTh cTOI0YATHIE U KPYTOBBIE JUATPAMMBI;
HHTEPNPETUPOBATH JaHHbIC; CTPOUTH CTOJIOYATHIE
JarpaMMal.

HUcnoab3oBarb HMHPOPMALMIO, IIPEACTABICHHYIO B
Ta0auIax, Ha AuarpaMmax Jyisi pelieHus TEKCTOBBIX 3a71a4 U
3a71a4 U3 peaIbHOM KU3HU
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Harnsanas reomerpust. 9 TTpSMOYTOTBHbI Pacno3HaBaTh Ha 4yepTekKaxX, pPUCYHKAX, ONMUCHIBATH

@urypsl B IPOCTPAHCTBE apasuIesenumern, nupamunay, Ipu3My, DHJINHAP, KOHYC, ap, H300pakaTh X
Ky0, IpU3Ma, OT PYKH, MOAeJTHPOBATH U3 OyMar, jiacTUINHA, TPOBOJIOKH
nupamMmja, u ap.
KOHYC, LIMJIMHJD, IIpuBoanTh mNpuUMepbI OOBEKTOB OKPYKAIOLIETO MHUPA,
map u cdepa. UMEIONINX (OPMBI Ha3BaHHBIX TEIl.
Msobpaserne Hcnoab30BaTh TEPMUHOJIOTHIO: BEPILIMHA, peOpO, FPaHb,
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MPOCTPAHCTBEHHBIX
buryp. [Ipumepsl
pa3BEPTOK
MHOTOTPaHHHKOB,
WIMHPA U KOHYCA.
[TpakTrueckas pabota
«Co3magne Moaesien
IPOCTPAHCTBEHHBIX
buryp».

ITonstne oObEMA;
¢IMHUIIBI H3MEPEHUS
oobema. O0beM

OCHOBAaHUE, BBICOTA, PAJINyC U JUAMETP, pa3BepTKa.
N3yuarh, HCTIONB3Ys SKCIIEPUMEHT, HAOII0/ICHUE, H3MEPEHUE,
MOJICJIMPOBAHHUE, B TOM YUCJIE KOMITBIOTEPHOE, U ONUCHIBATH
CBOIICTBA Ha3BAaHHBIX TEJl, BBISIBJSTH CXOJACTBA W PA3JIHYHUSL:
MEXAy TUPaAMUION U IPU3MOK; MEXAY ITUITUHAPOM, KOHYCOM
U IIapOM.

Pacno3naBaTh pa3BepTKU Napajuienenuneaa, Kyoa, mpu3Msl,
nUpaMubl, KOHYyca, IWIMHAPA; KOHCTPYMPOBATh JTaHHBIC
TEJa U3 Pa3BepPTOK, CO37aBaTh UX MOJIEIH.

Co3naBaTh MOJeJM TPOCTPAHCTBEHHBIX ¢uryp (u3 Oymarw,
POBOJIOKH, MJIACTUIIMHA U JIp.)

N3mepsaTs Ha MoAesIX: IJTMHBI peOep MHOTOTPaHHUKOB,

MPSIMOYTOJILHOTO
napajyieNenunena, ANaMCTD Miapa.
Ky0a, hopMyibl BoiBoauth popmyay o0bemMa IpsIMOYTOIILHOTO
o0bemMa napaJuleNenuIesa.
Boruucasats nmo popmysiam: 00beM NpIMOYTOIHHOTO
napajiesienunena, Kyoa; uCroJib30BaTh €AMHUIIBI U3MEPECHHUS
00beMa; BBIYUCIATH O0BEMBI TEJI, COCTABICHHBIX U3 KyOOB,
napaJijie/IenUIeIOB; peliaTh 3aa41 ¢ PEaTbHBIMU TAHHBIMU
[ToBTOpenue, obobIeHH e, 20 [ToBTOpEeHHE BoIuucasiTh 3HaUCHUS BBIPAXKEHUM, COTEPIKAIIIX

CHUCTCMAaTHU3alluAa

OCHOBHBIX ITOHSITHU
Y METOJOB KypCOB 5
u 6 KJIACCOB,
000011IcHHE

HATypaJbHBIC, IIETIbIC, TOJIOKUTEIHHBIC U OTPUIIATCITLHBIC
yucia, OOBIKHOBEHHBIE U JACCATUYHBIE APOOH, BBITIOIHATh
npeoOpa3oBaHUs YUCEI U BBIPAKSHUM.

Bri0upath cnocod cpaBHEHUs YUCEN, BBIYUCICHHUI,
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U CUCTEMATU3AIINS
3HAHUHN

NPUMEHATH CBOICTBA apu(METUUECKUX NEHCTBUM IS
panMoOHaIM3allid BEIYUCIICHHM.

Pemats 3agaum u3 peaibHON KU3HU, IPUMEHATH
MaTeMaTH4YeCcKHe 3HAHMA Ul PEIICHUS 3a1a9 U3 APYTUX
IIPEAMETOB.

Pemate 3aja4ym  pasHbBIMHM  CIOCO0aMH, CPaBHHMBATh,
BbIOHPATH CIOCOOBI PEIICHUS 3aJa4H.

OcyuecTBJIATh CAMOKOHTPOJIb BBITIOIHAEMBIX ACUCTBUN H
CaMOITPOBEPKY Pe3yibTaTa BbIYUCICHUN

OBILEE KOJIMYECTBO
YACOB IIO
[TIPOI PAMME

170

PABOYAS ITPOT'PAMMA YYEGBHOI'O KYPCA
«AJITEBPA» B 7-9 KJIACCAX

HOACHUTEJBHAA 3AIIMCKA

Anre0Opa sBISE€TCS OJHWUM W3 OMOPHBIX KYpPCOB OCHOBHOTO OOIEro 0oOpa3oBaHMs: OHa OOECIeYMBaeT WU3yYEHUE IPYTUX
JTUCITUTIINH, KaK €CTECTBEHHO-HAYYHOTO, TaK W TyMaHUTApHOTO IMKJIOB, €€ OCBOCHHE HEOOXOIUMO IS IPOIOJKCHHUS
o0pa3oBaHMs U B MMOBCEIHEBHOM KU3HU. Pa3BuTHE y 00yUYarOmMUXCsl HAYYHBIX MPEJACTABICHUN O MPOUCXOXKIEHUN U CYIITHOCTH
anredpandecKknx adCTpakIuid, Crioco0e OTPAKEHUS MATEeMAaTHYECKOW HAYKOW SIBJICHHM M MPOIECCOB B MPUPOJIC U 0OIIECTBE,
pOJIM MaTEeMaTHYECKOTO MOJCIMPOBAHUS B HAyYHOM ITO3HAHMM M B TPAKTHKE CIIOCOOCTBYET (DOPMHPOBAHHUIO HAYYHOTO
MHUPOBO33PEHUS W KayeCTB MBINUICHUS, HEOOXOAUMBIX [IJIsl aJanTallid B COBpeMEHHOM ImdpoBoM oOmiecTBe. M3yueHue
anreOpel obecreynBaeT pa3BUTHE YMEHHUs HaOI0JaTh, CPaBHUBATh, HAXOIUTh 3aKOHOMEPHOCTH, TPEOyeT KPUTHUYHOCTH
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MBILUIEHHS], CIIOCOOHOCTU apryMEHTUPOBAHHO OOOCHOBBIBATh CBOM JCHCTBUSL M BBIBOABI, (OPMYJIMPOBATH YTBEPKICHMUS.
OcBoenue Kypca anreopsl 00ecTieunBaeT Pa3BUTHE JJOTUYECKOTO MBITUICHHS] O0YJAIOIINXCS: OHU UCTIOIB3YIOT IS TyKTUBHBIE U
UHAYKTHUBHBIE pAacCyKIEHMsI, 00001IEHNE U KOHKPETU3ALUI0, a0CTparupoBanue 1 aHanoruto. O0ydeHue anreOpe npeanonaraet
3HAYUTENIbHBII 00bEM CaMOCTOSITENIBHOM JIEATENBHOCTH 00YYarOIIMXCsl, IOITOMY CAMOCTOSITENIBHOE PELICHUE 3a7au SBISETCS
peanuzanuen AesITeNbHOCTHOTO MPUHIUIIA O0yYeHUsI.

B cTpykType nporpammsl yueOHOTO Kypca «Airedpay» AJjis OCHOBHOTO OOLIEr0 00pa30BaHNs OCHOBHOE MECTO 3aHUMAIOT
COJIep)KaTeIbHO-METOUUECKHEe JHHUU: «YHMcna W BBIYUCICHUSA», «ANTeOpandeckue BBIPAKCHHS», «YpPaBHEHUA W
HEpaBeHCTBa», «PyHKIMM». Kaxaas U3 3Tux cojepx aTeibHO-METOANUECKUX JIMHUN Pa3BUBAETCS HA MPOTSHKEHUHM TpeX JIET
U3yYCHHUS Kypca, B3aUMOACHCTBYS C IPYTHMMH €r0 JMHUAMU. B xoje u3ydeHus ydeOHOTO Kypca 0O0y4aronuMcs MPUXOAUTCS
JIOTHYECKH pacCyKIaTh, UCIOJIb30BATh TEOPETUKO-MHOXKECTBEHHBIN S3bIK. B CBsI3u ¢ 3TUM B mporpamMmy yuyeOHOro Kypca
«Anredpa» BKJIIOYEHbI HEKOTOPBIE OCHOBBI JIOTWKHM, IPEICTAaBICHHBIE BO BCEX OCHOBHBIX pazfeiax MaTeMaTHYECKOro
o0Opa3oBaHMsI U CIOCOOCTBYIOIIME OBJIQJACHUIO OOY4YalOIIMMUCA OCHOB YHHMBEPCAJIBbHOTO MAaTEeMaTHUYECKOTO s3bIKa.
CopeprkaTeabHON U CTPYKTYPHON OCOOEHHOCTBIO YyUeOHOr0 Kypca «Anredpa» SBiIsSIeTCsl €0 HHTETPUPOBAHHBIN XapaKTep.

Copepxanue TMHUU «YKcia U BBIYUCICHUS CIIY>)KUT OCHOBOM Ui JaJIbHEUIIETr0 N3Y4eHUs] MaTEMaTHKH, CIIOCOOCTBYET
Pa3BUTHIO y OOYYalOUIMXCs JIOTUYECKOTO MBINUICHHS, (POPMUPOBAHUIO YMEHHUS TOJH30BATHCS AITOPUTMAMH, a TaKKe
IpUOOPETEHUIO MPAKTUYECKUX HABBIKOB, HEOOXOIUMBIX JIJIsl MOBCEAHEBHOM XU3HU. Pa3BUTHE MOHATHUS O YHCIIE HA YPOBHE
OCHOBHOT0 00111er0 00pa30BaHus CBSI3aHO C pallMOHAJIbHBIMU U UPPAIlMOHATbHBIMU YUCIIaMU, (POPMUPOBAHUEM IIPEICTABICHUN
0 JIEWCTBUTENILHOM YHCIie. 3aBepIlIeHHE OCBOEHUS YUCIOBOM JIMHUM OTHECEHO K CpeHEMY 00IIeMy 00pa30BaHUIO.

Copepxanne ABYX anreOpanueckux JUHUN — «Ajdredpanyeckue BBIPAKEHUS» U «YPaBHEHHMS W HEPABEHCTBA»
CrocoOCTBYET POPMUPOBAHUIO Y 00YUAIOIIUXCSA MATEMATUYECKOTO anmnapara, He0OX0AUMOro JUIsl pelIeHUs 3a7]a4 MaTeMaTHKH,
CMEXHBIX MPEIMETOB U MPAKTUKO-OPUEHTUPOBAHHBIX 33a7a4. Ha ypoBHe 0CHOBHOTO 00111eT0 00pa3oBaHus Y4eOHbII MaTepual
TPYNIAPYETCS BOKPYT pallMOHATBHBIX BRIpKEHUH. AnreOdpa IEMOHCTPUPYET 3HAUCHUE MAaTEMaTHKH KaK sI3bIKa JJIs TIOCTPOCHHSI
MaTeMaTHYeCKUX MOJeNel, OMMCAaHUs MPOLECCOB U ABJIEHUH peasbHOTO Mupa. B 3amaun oOyueHust anredpe BXOAST TaKKe
NaJbHENIIee pa3BUTHE AJTOPUTMHUECKOTO MBIIIIEHHS, HEOOXOIUMOT0, B YaCTHOCTH, JUUIsl OCBOEHUSI Kypca MH(YOPMATUKH, U
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OBJIQJICHUE HaBBIKAMHM JIEAYKTUBHBIX paccyxieHuid. I[IpeoOpa3zoBanue CUMBOIBHBIX (GOPM CIOCOOCTBYET pPAa3BUTHUIO
BOOOpaKeHUsI, CIIOCOOHOCTEN K MAaTEMaTHYECKOMY TBOPUECTBY.

Conepxanue QyHKIIMOHAIBHO-TpaQUUEeCKO JIMHUM HAIIEJIEHO Ha MOJIyYeHHE OOYYaIOMIMMUCS 3HAHUN O (PYHKIUAX KaK
BaKHEUIIEH MAaTEMaTUYECKON MOJEIN [JIsl ONKUCAHMS U UCCIEAOBaHUS pa3HOOOPA3HBIX MPOLIECCOB U SIBJICHUN B MPUPOAE H
obmectBe. M3yyeHue maTepuana CiocCOOCTBYET Pa3BUTHIO Y 00YUaAIOIIUXCS YMEHUS UCTIOJIb30BaTh PA3IMYHbIE BhIPA3UTEIbHBIC
CpEeICTBA s3bIKa MATEMATUKH — CIIOBECHBIE, CHMBOJIMYECKHUE, TpaduuecKue, BHOCUT BKJIaa B (POPMUPOBAHUE MPEACTABICHUHN O
pOJIM MAaTEMATUKH B PA3BUTUU LUBWIN3AIMHN U KYJIbTYPBHI.

CornacHo yueOHOMY IiaHy B 7-9 Kkiaccax u3ydaercs yuyeOHbIH Kypc «Anredpa», KOTOPbIM BKJIIOYAET CIEIYIOIINE
OCHOBHBIE pa3zieiibl conepxkaHus: «Yucia W BBIYUCICHUS», «ANreOpandecKue BBIPAKEHUS», «YPABHEHUS U HEPABEHCTBAY,
«DYHKIUW.

OO6mree yncno 4acoB, pEKOMEHI0BAaHHBIX I U3yUeHUs yueOHOro Kypca «Anredpa», — 306 yacos: B 7 kiacce — 102 yaca
(3 gaca B Henento), B 8 kiacce — 102 gaca (3 gaca B Henento), B 9 kiacce — 102 yaca (3 yaca B He/IeN0).

COJAEPKAHUE OBYUEHMUAA
7 KIIACC Yuciaa 1 BLIYHCJICHUAA

Jpo6u OOBIKHOBEHHBIE U JIECATHYHBIE, MEPEX0]l OT OJHON (opMbI 3anucu apodeit K apyroi. [loHsTHE parroHaTbHOTO
YHClia, 3allMCh, CPABHEHUE, YIIOPSA0YMBAHUE PAIMOHATIBHBIX Yuce]. Apu(MeTHYeCcCKUe AeUCTBUA C pallMOHAIbHBIMU YUCIAMHU.
Pemenue 3a1a4 3 peaibHOM MPAKTUKKU HA YacCTH, Ha APOOH.

CreneHp ¢ HAaTypaJbHBIM IOKa3aTeJeM: OIpeneeHHe, MPeoO0pa3oBaHre BBIPAXEHUN HAa OCHOBE OMNpEIENICHUs, 3aIllUCh
Oonpimux yncen. [IporeHTsl, 3anuch MPOIEHTOB B BUAE AIPOOU U IPOOH B BUJIE MPOIICHTOB. Tpr OCHOBHBIE 3a/1a4l Ha MPOLICHTHI,
peleHue 3a7a4 u3 peaqbHON MPaKTUKH.

[IpumeHeHne TpU3HAKOB IETMMOCTH, Pa3JI0KEHUE HA MHOXKUTEH HATypaIbHBIX YUCEIL.

Peanbubie 3daBUCHUMOCTH, B TOM HHUCJIC IIpAMaAA U 06paTHa51 MMPpONOPHIUOHAIIBHOCTH.
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Anreﬁpauqecmle BBIPAKCHHUSA
HGpCMCHHBle, YHUCJIOBOC 3HAYUCHHUC BBIPAKCHUA C HepeMeHHOﬁ. I[OHYCTI/IMI)IC SHAYCHUA IICPCMCHHDLIX. HpellCTaBJK:HI/IC

3aBHCHUMOCTH MEXIY BEJIMYMHAMH B BHUJE GopMmyisl. Beraucnenus no gopmyrnam. [IpeodpasoBanne OyKBEHHBIX BBIPaKEHUM,
TOKJIECTBEHHO pAaBHbIEC BBIPAKEHHUS, NpaBUia MpeoOpa3oBaHMsl CyMM M IPOU3BENCHUM, NpaBUiIa PACKpbITUS CKOOOK U
IpUBEICHHUS TOJJOOHBIX CIaraeMbIX.

CBolicTBa CTENIEHU C HATYPAJIBHBIM IIOKA3aTEIIEM.

OpHowiensl 1 MHOrowieHbl. CreneHb MHOrouwieHa. CIioK€HWe, BBIYMTAHUE, YMHOXXEHHE MHOTIOYIECHOB. DOpMyIIbI
COKpAILIEHHOI'0 YMHOKEHUA: KBaJpaT CyMMbI M KBaJpaT pa3HOCTH. DopMyiia pa3HOCTH KBaIpaToB. Pa3ioxeHrue MHOTOWIEHOB

Ha MHOXKHTCIIN.

YpaBHeHMSI U HEPABEHCTBA
VYpaBHeHue, KOpeHb YpaBHEHUS, IIpaBUiia IPeoOPa30BaHusl ypaBHEHUS, pABHOCUILHOCTh YPABHEHUM.

JIuHelHOEe ypaBHEHHME C OJHOW NMEPEMEHHOM, YMCJIO KOPHEW JIMHEMHOTO YPAaBHEHHMS, PEUICHUE JIMHEHMHBIX YPaBHEHUMU.
CocraBnenue ypaBHEHHMI 110 yCIOBHUIO 3a7a4i. PelieHne TEeKCTOBBIX 3a7a4 ¢ TOMOILBIO YPaBHEHHU.

JIuneitHoe ypaBHEHHE C IByMs IEpEMEHHBIMHU U ero rpaduk. Cucrema ABYX JIMHEWHBIX YPAaBHEHUH ¢ IByMS IEPEMEHHBIMHU.
Pemenue cucreM ypaBHeHHI cllocOOOM MOACTaHOBKU. [IprMephl pelieHrs TEKCTOBBIX 3a71a4 C IIOMOIIBIO CUCTEM YpaBHEHUH.
DOyHKIMHA

Koopaunara Toukn Ha npsamoii. YuciaoBele NpoMeKyTKH. PaccTossHrEe MEXAY IBYMsI TOUKaMU KOOPAUHATHOM MIPSMOM.

[IpssmoyrosibHas cucteMa KoopauHaT, ocu Ox u Oy. AGciucca u opJiiHaTa TOYKH Ha KOOPAMHATHOU TIOCKOCTH. [IpuMepst
rpadukoB, 3agaHHbIX (opmynamu. UteHue rpapukoB peanbHbiX 3aBucuMocTel. llonstue dynkumu. I'paduk yHKIMM.
CaoiictBa pyukimii. Jlunentnas ¢pynkmus, ee rpaduk. ['paduk dyakuun y = |x|. I'padudeckoe pernieHne THHEHHBIX ypaBHEHHM

Y CHCTEM JINHEMHBIX YPABHEHUM.
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8 KJIACC Yucja 1 BbIYUCICHUAA
KBaapatHsrit kopeHs 13 unciia. [lonstre 00 uppanroHaabHOM Ynciie. JleCATHIHBIC MPUOIMKCHHS UPPAIliOHATBHBIX YHCEIL.

CBolicTBa apu(PpMETHICCKUX KBAAPATHBIX KOPHEH M MX MPUMEHEHHE K MPE0OPa30BAHUIO YUCIIOBBIX BEIPAKCHUN W BEIYUCIICHHUSIM.
JIeMCTBUTENBHBIC YHCIIA.

Crenens ¢ OCJIBIM IIOKA3aTCIICM U €C CBOMCTBA. CTaH,ZIapTHaSI 3aIIiucCh 4uciia. Aﬂre6panqec1me BBIPA’KCHHUA
KBaﬂpaTHbIﬁ TPCXYWICH, PA3JIOKCHUC KBAAPATHOT'O TPCXUJIICHA HA MHOXKUTCIIH.

AnreOpandeckas apodb. OCHOBHOE CBOMCTBO anreOpamdeckoil apoou. CrokeHue, BhIUMTAHWE, YMHOXXCHHE, JEICHHE
anredpanueckux apodei. ParmoHanbHble BRIPAKEHUS U UX TIPE0Opa30oBaHUE.

YpaBHeHUS U HEPABEHCTBA
KBagpatHoe ypaBHeHue, Gpopmyiia KopHel KBajpaTHOro ypaBHeHHs. Teopema Buera. Penienue ypaBHeHUM, CBOIAIIUXCS

K JJUHEHHBIM U KBaJpaTHbIM. [IpocTeiie ApoOHO-palnoHalbHbIe YpaBHEHUS.

I'paduueckas unTepnpeTanys ypaBHEHUM ¢ JByMs MEPEMEHHBIMU U CUCTEM JIMHEHHBIX YPaBHEHUH C ABYyMS
nepeMeHHbIMU. [I[puMepsl pelieHust CUCTEM HEJTMHEWHBIX YPAaBHEHUM C IByMsI IEPEMEHHBIMU.

Perienne TeKCTOBBIX 3a/1a4 aNreOpandeckuM CrocoOoM.

HucnoBble HEpaBEHCTBA U UX CBOWCTBA. HepaBeHCTBO ¢ OAHOM mepeMEeHHOM. PaBHOCUIIBHOCTH HEpABEHCTB. JIMHENHBIE
HEpPABEHCTBA C OAHOUN nepeMeHHON. CHUCTEMBI JIMHEHHBIX HEPABEHCTB C OJTHOM MTEPEMEHHOM.
DyHKIMHA

[Tonstue dynkuu. O6acTh onpenesieHus] 1 MHOKECTBO 3HaueHUN QyHKIuu. CriocoObl 3a1aHust QyHKITUH.

I'padux pynkuu. Urenue cBoitctB pynkmu no ee rpaduxy. [Ipumepsr rpadukoB QyHKIUN, OTpakaromUX peabHBIC
IIPOLIECCHI.

ODYHKIMK, OINHUCHIBAIOIIAE TPSIMYI0 M OOpaTHYIO MPOMOPIMOHAIBHBIE 3aBUCHUMOCTH, UX Tpaduku. DYyHKIUU Y

42 4, _ . .
=x%y=x, y =Vx, V=|x|. ['paduueckoe peleHre ypaBHEHUH U CHCTEM YPaBHEHUIA.
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9 KJIACC Yuciia v BbIYHCJICHUA
PanmonansHbIe Yncia, UpPAMOHATEHEIC YHACIIa, KOHEYHBIC U OECKOHEYHBIE ACCATHIHBIC APOOH. MHOKECTBO

JEHCTBUTENBHBIX YUCEN, JEHCTBUTENBbHBIE YUCIIa KaK OECKOHEUHbIE IeCATUYHbIE 1po0u. B3anMHO 0JHO3HAUHOE COOTBETCTBHE
MEXK1y MHOKECTBOM JEUCTBUTEIBHBIX YACEI U KOOPAUHATHOM IIPAMOM.

CpaBHeHHE IEHCTBUTENBHBIX YHCel, apu(METHIECKUE IEHCTBUS C IeHCTBUTEIBHBIMU YHCIAMH.

Pa3mepbl 00bEKTOB OKPYXKAIOIIEr0 MUPA, IUTEIBHOCTD IIPOLIECCOB B OKPYKAIOLIEM MHpE.

[IpubnnkeHHOE 3HAUEHHE BEJIMYMHBI, TOUHOCTh NpuOmmkeHus. Okpyriaenue uncen. [Ipukuaka u olneHKa pe3ysbTaToB

BBIYUCJICHUIA.

YpaBHeHUS U HEPABEHCTBA

JIuneriHO€ ypaBHEHME. Pemenne ypaBHEHHM, CBOISIIMXCS K IUHEUHBIM.

KBagpatHoe ypaBHeHue. PelieHne ypaBHEHWH, CBOJSIIMXCS K KBaapaTHbIM. bukBaapatHoe ypaBHeHue. I[Ipumepsl
pEILIEHNs] YPAaBHEHUN TPETHEN U YETBEPTOM CTEIIEHEN PA3JI0KEHUEM HA MHOKUTEIIH.

Pemenne npoOHO-palOHATBHBIX ypaBHEHUH. PelieHne TeKCTOBbIX 3a/1a4 ajreOpandeckuM METO/IOM.

VYpaBHeHuUE ¢ ByMs IEPEMEHHBIMU U €ro rpaduk. Pemenue cucteM IByX JIMHEHMHBIX YPABHEHUI C ABYMS IEPEMEHHBIMH.
Pemenue cucreM AByX ypaBHEHHH, OJHO W3 KOTOPBIX JIMHEWHOE, a IPyroe — BTOPOi cremneHu. [ 'paduueckas uHTeprpeTarus
CHUCTEMBI YPAaBHEHUH C IBYMS ITIEPEMEHHBIMH.

Pemennie TeKCTOBBIX 3a/1a4 ajIre0panyeckuM crocoooMm.

HucioBble HEPABEHCTBA U UX CBOWCTBA.

Pemienne nMHENHBIX HEPABEHCTB C OJHOM MEPEMEHHON. PenieHne cucrem JTMHEWHBIX HEPABEHCTB C OJTHOW MEPEMEHHOM.

KBaapartHbie HepaBeHCTBa. ['paduueckast MHTEpIIpeTalisl HEPABEHCTB U CUCTEM HEPABEHCTB C ABYMsI IIEPEMEHHBIMHU.
DyHKIUU
KBagparuunas ¢pyHkuus, ee rpaguk u cporictpa. [lapadoia, koopimHaThl BEpLIIMHBI TapadoIbl, 0OCb CAMMETPHUH MapadOJIbL.

y=kx, y=kx+b, y= E, y=x%y=+x y=|x]|

I'paduku hysKIMi: , U UX CBOWCTBA.
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Yucsi0BbIE MOC/I€10BATEIBLHOCTH U MPOrPecCUn
[ToHsiTHE YMCIIOBOI MOCJIENOBATENLHOCTH. 3aJlaHUe TMOCIEI0BATEILHOCTH PEKYppeHTHOU (popmyinoit u popmynoit n-ro

YJIeHA.

Apudmernueckass U reoMeTrpuyeckas mporpeccur. PopMynbl n-ro wieHa apuMEeTUYEeCKOW U TeOMETPUYECKOn
MPOTPECCUI, CYMMBI MEPBBIX /1 YWICHOB.

N300pakeHre 4jaeHOB apu(PMETHUECKOW W TEOMETPUYECKON MpOorpeccuii TOYKaMd Ha KOOPAMHATHOM TMIIOCKOCTH.

JIHEeWHBIM U SKCIOHEHIUAIBHBIA POCT. CI0KHBIE POLEHTHI.

IMPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIE pE3yNbTaThl OCBOEHHUS IIPOrpPaMMbl yUeOHOTO Kypca «Anredpa» K KOHIy oOyueHus B 7 kiaacce. Yuciaa u

BbBIYHUCJICHUA

BoInonHsATh, coyeTast ycTHbIE M MUCbMEHHBIE IPUEMBI, apu(PMETHUYECKUE NEUCTBUS C pallMOHAIBHBIMU YHCIIAMHU.

Haxonuth 3Ha4eHUs] YMCIOBBIX BBIPAKEHUN, MPUMEHATH Pa3HOOOpa3HbIE CIOCOObI U MPUEMBl BBIYMCIICHUSI 3HAYEHUUN
JTPOOHBIX BBIPAKEHUM, COACPIKAITINX OOBIKHOBEHHBIC U JIECATUUHBIC TPOOH.

[lepexoauThs OT onHON (OpMBI 3amUCH YHCceN K Apyrod (mpeoOpa3oBbIBaTh JECATUYHYIO ApOOb B OOBIKHOBEHHYIO,
OOBIKHOBEHHYIO B JIECSITHUHYIO, B YACTHOCTU B OECKOHEUHYIO JAECSTHUUHYIO IpO0Bb).

CpaBHUBATH U YNIOPSAAOYUBATH PALHMOHAIIBHBIC YUCIA.

OxpyTasTh yncna.

BeinonHATe NPUKUAKY M OLEHKY peE3yjbTara BBIYMCICHUM, OLEHKY 3HAUYEHUW YHCIJIOBBIX BBIPAKEHUN. BBINOIHATH
JEUCTBUA CO CTENEHSIMU C HATypaIbHBIMU ITOKA3aTEISIMU.

HpI/IMeHHTB IMPU3HAKKU ACJIUMOCTH, PA3JI0KCHHUEC HAa MHOXKHUTCIIN HATYPAJIbHBLIX YHUCCII.
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Pemars ITPAKTUKO-OPUCHTUPOBAHHBIC 3a/Ia4U, CBA3AHHLIC C OTHOIICHHUEM BCIIMYHH, ITPOIIOPHUOHAIIBHOCTBIO
BCJINYHH, IMPpOLCHTaMHU, HHTCPIPCTUPOBATDH PE3YIIbTAaThl pCHICHUA 3a1a4 C YYCTOM OFpaHI/I‘ICHI/If/’I, CBJ3aHHBIX CO
CBOMCTBaMU pacCMaTpUBACMbIX 00BEKTOB.

AsreOpandecKkue BbIPAKEHUS

Hcnonb3oBath anreOpandeckyro TEPMUHOJIOTHIO U CUMBOIIHKY, IPUMEHSITh €€ B IIPOIECCE OCBOCHUS y4eOHOTO MaTepHara.

Haxonuth 3HaueHMs1 OyKBEHHBIX BBIPAKEHUN MIPH 3aJJaHHBIX 3HAYCHUAX TIEPEMEHHBIX.

BrinonHaTs npeodpa3zoBaHus 11€7I0T0 BEIPAKEHUSI B MHOTOWICH TPUBEICHUEM MMOJJOOHBIX CJIaraeMbIX, PACKPBITUEM CKOOOK.

BbINONMHATS YMHOXKEHUE OJTHOWICHA Ha MHOTOUYIEH M MHOTOYJIEHA HA MHOTOWIEH, TPUMEHSTh (hOPMYJIbI KBaJpaTa CyMMBbI
Y KBaJpaTa pa3HOCTH.

OcymIeCTBIATH Pa3I0KEHUE MHOTOUJICHOB Ha MHOKUTEIIN C TIOMOIIBIO BEIHECEHHUS 32 CKOOKH 00I1IeTO MHOXKHUTENS,
TPYNIUPOBKHU CIAaraeMbIX, MPUMEHEHUS (OPMYJT COKPAIIEHHOTO YMHOKEHHSI.

[IpumensaTs npeoOpa3oBaHKsi MHOTOWICHOB JUIsl PEIICHUS PA3IMYHBIX 3a/1ad W3 MaTeMaTHUKU, CMEKHBIX MPEIMETOB, U3
pEAIBHOM ITPAKTUKMU.

Ucnonb3oBaTh CBOMCTBA CTENEHEH C HATypajIbHBIMU TOKa3aTeIsIMUA JJIs MpeoOpa3oBaHusl BbIpaXXCHUN. YPaBHEHUSA H
HEepPaBEHCTBA

PemaTe sMHENHBIE ypaBHEHMS C OJHOW NEPEMEHHOM, INMPUMEHSAS IIpaBUia IEpeXoJa OT HMCXOJHOIO YPaBHEHUS K
paBHOCUIIBHOMY eMy. [IpoBepsITh, ABASETCS JIM YUCIO KOPHEM YPABHEHMUS.

[IpumeHaTh rpaduvecKrue METOIbI IPH PEIICHUH JIMHEWHBIX YPABHEHUN U UX CHCTEM.

[TogOupats mpuMeEpHI TP YKCET, SIBISIONUXCS PeIICHUEM JTHHEHHOTO YPaBHEHUS C ABYMS MIEPEMEHHBIMH.

CtpouTh B KOOPAWMHATHOM IUIOCKOCTU TpaduK JUHEHMHOTO ypaBHEHMS C JIBYMSI NEPEMEHHBIMU, MOJIB3YsCh IpaduKoMm,
IIPUBOJIUTH MPUMEPHI PEIICHUS YPABHECHUS.

Pemats cucteMbl ABYX JIMHEHHBIX YPaBHEHHH C IBYMS IEPEMEHHBIMH, B TOM YKCJI€ TpadUuecKHu.

CocTtaBisaTh U peniaTh JUHEHHOE YPABHEHUE WM CUCTEMY JIMHEWMHBIX YPaBHEHH MO YCIOBUIO 33J]a4d, UHTEPIPETUPOBATH

B COOTBCTCTBHH C KOHTCKCTOM 3aJa4un HOJ'IyT-IeHHI)II\/'I pe3yiibTar.
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DOyHKIUU

N306paxaTh Ha KOOPJUHATHON MPSIMOM TOYKH, COOTBETCTBYIOLIUE 3aJaHHBIM KOOPAUHATAM, JTy4Hd, OTPE3KU, HHTEPBAJIbI,
3aMUChIBaTh YACIOBBIE MPOMEXKYTKH Ha anreOpandeckoM si3bIKeE.

OTtMeyaTh B KOOPJMHATHOM IJIOCKOCTH TOYKUA MO 3aJaHHBIM KOOPAMHATAM, CTPOUTH T'pa@UKU JTUHEHHBIX (YHKIUM.
Ctpouts rpaduk QyHKIuU y = |x|. ONMUCHIBATH ¢ TOMOIIBIO (DYHKITUN U3BECTHBIC 3aBUCHMOCTH MEXKTY BETUIHMHAMM:
CKOPOCTb, BpEMs, PaCCTOSIHHE, 1I€Ha, KOJIMYECTBO, CTOMMOCTb, TPOU3BOAUTEIILHOCTh, BpeMsi, 00beM padOTHI.

Haxoauts 3HaueHne GyHKIIUH 110 3HAYCHHIO €€ apTyMEHTa.

[Tonumats rpadguueckuit crocod MpeACTaBICHHS U aHAIN3a HH(OpPMAIUK, U3BJIEKaTh U UHTEPIPETUPOBATH MH(HOPMAITUIO
U3 rpapuKOB pealbHBIX MPOLUECCOB M 3aBUCHUMOCTEN.

[IpenMeTHBIC pe3yabTaThl OCBOSHUS MPOrpaMMbl y4eOHOTO Kypca K KOHITy 00yueHus B 8 KJiacce.
Yuciaa v BLIYUCJICHUSA
Hcnonbs30BaTh HadalbHBIE NPEACTABICHUS O MHOXECTBE JCHCTBUTEIBHBIX YHUCEN ISl CPaBHEHUSA, OKPYIJIEHUS H

BBIYHCIICHU, U300paKaTh JEHCTBUTEIbHBIC YMCIa TOUKAMH Ha KOOPJIMHATHON TIPSIMOM.

[IpumensTh mMOHSTHE apU(PMETUYECKOTO KBAJAPATHOTO KOPHS, HAXOJAUTh KBaJpaTHbIE KOPHU, WCIIONB3YS TMpHU
HEOOXOJIMMOCTH KaJIbKYJISITOP, BBITIOJHATh NPEOOpa3oBaHUs BBIPAKEHUN, COACpKAIIUX KBaJApPATHBIE KOPHH, HCIOJIB3YS
CBOWCTBA KOPHEMN.

Ncnonb3oBaTh 3amucy OOJIBIIMX U MAJIBIX YUCET C TOMOIIBIO IECITUYHBIX Apo0el u ctenenet uucna 10. Anredpandyeckue
BbIPAYKEHUA

[IpuMeHATh NOHSTHE CTENEHU C IIeJIBIM MOKa3aTeIeM, BBIIOJIHATh MPEe00pa30BaHus BBIPAXKEHUH, COACPKAIIUX CTEIEHH C
L(EJIBIM [10Ka3aTeJIEM.

BBINONHATE TOXAECTBEHHBIE MPEOOpPa30BaHUS PALMOHAIBHBIX BBIPAKEHUW  HA OCHOBE IMpaBWJI JECUCTBUM HaJ
MHOTOYJICHAMH U alreOpandecKuMu JIpo0sMu.

PaCKHa,Z[BIBaTB KBa)IpaTHBIﬁ TPEXYIICH HAa MHOKHUTCIIN.
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[IpumensaTy mpeoOpa3oBaHUs BBHIPAKECHHUM ISl pelISHUs] PAa3IMYHbIX 3a/]ad W3 MaTeMaTHUKU, CMEXHBIX MPEIMETOB, U3
peatbHOM MPAKTUKHU.

YpaBHeHUS U HEPABEHCTBA
Pewiars nuHelHbIE, KBapaTHBIE YPABHEHUS U PAllMOHAJIbHBIC YPABHEHUS, CBOSIINECSA K HUM, CUCTEMBI JIBYX YPaBHEHHUI

C IBYMsI TIEPEMEHHBIMH.

[IpoBoauTh MpoCTEHIINE UCCIAEAOBAHUS YPABHEHUN M CUCTEM YpPAaBHEHUM, B TOM YHUCJE C MPUMEHEHHUEM TpadHUuecKux
npeCTaBIeHUH (yCTaHABIMBATh, UMEET JIM YPAaBHCHHUE MJIM CUCTEMAa YPaBHEHUH PEIICHUS, €CIIM UMEET, TO CKOJIbKO, U IpoYee).

[TepexoauTs OT coBeCHOU (HOPMYIMPOBKHU 3a/1aud K €€ alreOpanvyeckod MOACIH C MOMOIIbIO COCTABJICHUS] YPAaBHEHUS
WA CUCTEMBI YPABHEHUI, UHTEPIIPETUPOBATHL B COOTBETCTBUH C KOHTEKCTOM 3aJa4H MMOJYUYEHHBIN PE3YJIbTAT.

[IprMeHSITh CBOWCTBA YMCIOBBIX HEPABEHCTB JJIsI CPAaBHEHMS, OLICHKHM, PEIIaThb JUHEUHBIE HEPABEHCTBA C OJIHOU
MIEPEMEHHOM U UX CUCTEMBI, J1aBaTh I'Pa(UUISCKYIO MILTFOCTPAIIMI0O MHOYKECTBA PEIICHN HEpaBEHCTBA, CUCTEMbI HEPABEHCTB.
DOyHKUIMHA

[ToHumaTh U UCNONB30BATh (DYHKIIMOHAJIBHBIE TMOHITUS U S3BIK (TEPMUHBI, CHMBOJIMYECKUE 0003HAUCHMUS), OMPEACIISTh
3HaUYCHUE (PYHKIIMH IO 3HAUCHHUIO apTyYMEHTa, OTPEIeIIATh CBOMCTBA (PyHKIIMM 110 ee rpaduky. CTpouTh rpaduku 2JIeMEHTapHBIX

byHKUMIA BUIA:

k 2 3
==, y=Xx% y= x>,y =4x, V= |x o o
y=%7 Y y y=| |, OTUCHIBATh CBOMCTBA YUCIOBON (DYHKITUU

o ee rpaduxy.

[IpeameTHBIC PE3yNbTATHl OCBOCHHS MPOTPaMMbl yUeOHOTO Kypca K KOHITy 00yueHus B 9 kiiacce.

Yucaa v BLIYUCJICHUSA
CpaBHUBATH U YNOPSAIOYMBATH PALIMOHAJIBHBIC U UPPALMOHATIBHBIE YHCIIA.
Breinonuars apudmeTndyeckue 1eHCTBUS ¢ pallMOHATIBHBIMU YHUCIIAMU, COUETasi yCTHBIE U MUCbMEHHBIC TPUEMBI, BBITIOTHSTh

BBIYHCJICHUA C NPPALMOHAJIbHBIMU YU CJIAMHU.
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HaXOILI/ITB 3HAQYCHUS CTECIICHEH C OCJIBbIMHA II0Ka3aTCJIIMU U KOpHeﬁ, BBIYHCJIATH 3HAYCHUS Y CIIOBBIX BBIpa)KGHHﬁ.

OprrJISITI) I[GﬁCTBHTGJIBHI)IG 4YKCiid, BBIIIOJIHATD HIPUKHUAKY PC3yJIbTaTa BLI‘{HCHGHI/Iﬁ, OICHKY YHMCJIOBBIX BLIpa}KCHHﬁ.

YpaBHeHUS U HEPABEHCTBA
PemaTe JMHEWHbIE W KBaJpaTHbIE YpPaBHEHUS, YPaBHEHHUS, CBOJSIIMECS K HUM, MPOCTEHIINE IPOOHO-paIMOHATIbHBIC

YpaBHEHHUS.

Pemare cucteMbl IByX JNMHEWHBIX YPABHEHUU C JABYMS IIEPEMEHHBIMU M CHCTEMBI JIByX YPaBHEHHH, B KOTOPBIX OJHO
YPaBHEHUE HE ABIIACTCS JIMHEHHBIM.

PemaTte TekcTOBbIE 3ajauM anreOpandeckKuM CIOCOOOM C IMOMOIIbIO COCTABJICHHS YPaBHEHHUS WU CHCTEMBI JBYX
YPAaBHEHUM C IBYMS IIEPEMEHHBIMHU.

[IpoBouTh MpoOCTEHIINE UCCAEAOBAHUS YPABHEHUN M CUCTEM YPaBHEHHUM, B TOM YHUCIE C MPUMEHEHHUEM TpadUuecKux
npejcTaBieHU (YyCTaHABIMBAaTh, UMEET JIU yPaBHEHUE WM CUCTEMA YPaBHEHUN PEILIEHUs], €CJIU UMEET, TO CKOJIBKO, U poYee).

PewmaTe nuHeilHbIE HEpABEHCTBA, KBAJpaTHbIE HEPABEHCTBA, M300pakaTh PEIIEHUE HEPABEHCTB HA YHMCIIOBOM MPSIMOM,
3aIIMChIBATh PELICHHE C IIOMOILBI CHMBOJIOB.

PemaTe cucTteMbl TUHEHHBIX HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAIOUIUME KBAJIpaTHOE HEPABEHCTBO, M300pa)xaTh
pELIEHUE CUCTEMBI HEPABEHCTB HA YMCIIOBOU IPAMOM, 3aIIMCHIBATH PEIICHUE C IIOMOIIBI CUMBOJIOB.

Hcnonp30BaTh HEPABEHCTBA MPY PELIEHUN PA3JIMYHBIX 33/1a4.
DOyHKIUU

Pacno3naBaTh (yHKIMHM H3y4EeHHBIX BUIOB. [loKa3bIBaTh CXEMAaTHYECKHU PACIOJIONKEHUE HA KOOPJIAMHATHOM MJIOCKOCTU

— — k= a2 — 43 v — —
kxY = kx+b y=—, y=ax*+bx+c, y= x’y_\/;’y_lxlBBaBHCI/IMOCTI/I

rpa¢gukoB GyHKIMM BUaa: Y =
OT 3HA4YCHHI KO3(PPUITMEHTOB, ONMMCHIBATH CBOMCTBA (PYHKITUH.

CtpouTh ¥ M300paXkaTh CXeMaTHIECCKU TpaUKN KBaAPATUIHBIX (DYHKIIUH, ONMMCHIBATh CBOWCTBA KBAIPATUUHBIX (QYHKITUN
1o UX rpadukam.

Pacno3naBaTh KBagpaTHIHYIO QYHKIUIO IO POpMYJTIe, TPUBOIUTH IPUMEPHI KBAAPATHUHBIX (PYHKIIUHA U3 peaTbHOU KU3HH,

(bU3UKH, TEOMETPHH.
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Yucsi0BbIE MOC/I€10BATEIBLHOCTH U MPOrPecCUn
Pacnio3HaBaTh apu(pMETHUECKYIO U TEOMETPUUYECKYIO TPOTPECCUH MPHU Pa3HBIX CIIOCcO0ax 3aaHusl.

BBIONMHATE BBIYMCIEHUSI C UCMHOJIb30BaHUEM (POPMYNT N-ro wieHa apupMETHUYECKOW M T€OMETPUUYECKOM MpOorpeccui,
CYMMBI IIEPBBIX N YJICHOB.

N300paxxaTh 4I€HbI IOCIEI0BATEILHOCTH TOYKAMH Ha KOOPAUHATHOM TIOCKOCTH.

Pemarp 3amaum, CBA3aHHBIE C YHMCIOBBIMU IIOCJEIOBATENBHOCTSIMH, B TOM 4YMCIE 33Ja4yd M3 peaNbHON JKU3HU (C
UCITIOJIb30BAaHUEM KAJIbKYJISATOPA, HU(PPOBBIX TEXHOJIOTHIA).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KUIIACC
HaumeHoBanue pasiena KoluaecTso OCHOBHOE OcHOBHBIE BUBI JEATEIBHOCTA 00YYAIOIIUXCS
(Temsl) Kypca 4acoB COZIEp/KaHHE
Uucna v BBIYUCIIEHUS. 25 I CucreMaTu3upoOBaTh M 000ramiaTh 3HAHUA 00
OHSITHE

PannonanpHbIie ynciaa OOBIKHOBEHHBIX U JAECSITUYHBIX IPOOSIX.
PalMOHAIIBHOTO
D CpaBHMBATh H YIIOPSAA0YMBATH AP00OH, IPEOOPa30BbIBAs

' IpU HEOOXOIUMOCTHU AECSITUYHBIE JPOOU B OOBIKHOBEHHBIE

Apudmernueckue P A 8 AP ’

JICUCTBHS C
palOHaIbHBIMU
yuciamu. CpaBHEHUE,
YHOPSII0UMBAHUE

paduOHAJIbHBIX YHUCCII.

Crenensb C
HaTypaJbHBIM
MOKa3aTeJIeM.
Pemenrne 0CHOBHBIX
3a/1a4y Ha poou,
MPOIEHTHI U3
pEabHOM IPAKTUKH.
[Ipu3Haku
JIETTUMOCTH,
pasyioKeHusl Ha

OOBIKHOBEHHBIE B JICCATUYHBIC, B YaCTHOCTH B OECKOHEUHYIO
JECATUYIHYIO IPOOB.

IIpyMeHATH pa3HO00pa3HbIe CIIOCO0bI U IPUEMBI
BbIYMCJICHUS 3HAYEHUI JPOOHBIX BbIPAKEHU,

coJiep Kaiux OOBIKHOBEHHBIE U IECSITUUHBIE IPOOH:
3aMEHSTh IPU HEOOXOJUMOCTH JIECATUYHYIO APOOh
OOBIKHOBEHHOM U OOBIKHOBEHHYIO JECATUYHOU, TPUBOIUTD
BBIpaKeHHE K opme, Hanbosiee yno0HOM st
BBIYHCIICHU, TPEOOPa30BLIBATH APOOHBIC BHIPAKCHUS HA
YMHOKCHHE U JICJICHHUE IECATUYHBIX IPO0eH K IeHCTBUIM
C 1IEJIBIMU YUCJIAMH.

leleO}II/ITI) YHUCJIOBBIC " 6yKBeHHbIe IMPpUMEPLI CTCIICHU

C HATypaJIbHBIM TOKa3arejaeM, OOBICHSS 3HAYCHUS
OCHOBAHHUSI CTENECHM M IIOKa3aTelsl CTENEHU, HaXOIUTh
3Ha4YeHUsl CTeneHew Buaa a" (a — 0bO0e palmoHaIbLHOE

YHCIIO, 1 — HATYPaJIbHOE YUCJIO).
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MHOKUTEH
HaTypaJbHBIX YHCEIL.
PeanbHrbie

IMoHuMATH CMBICH 3aIIUCH OOJIBIINX YHCEII C IIOMOIIBIO

3aBucumoctu. [Ipsmast
u oOpaTHas
MPOMOPIUOHATIEHOCTH

JECATUYHBIX ApoOel u crenenel uncna 10, npuMeHATh UX B
peaNbHBIX CUTYaLHSIX.

IIpuMeHsATH PU3HAKYU ACTIUMOCTH, PA3JI0KEHUS HA
MHO>KHUTENIA HaTypaJIbHbIX YUCE.

PemaTe 3agaum Ha 4acTH, IPOLIEHTHI, IPOIIOPLUHU, HA
Haxo0JIeHue ApoOu (IIPOLIEHTA) OT BEJIMUUHBI U

BEJIMYMHBI 110 €€ 1poOu (TTPOLICHTY), Tpodur

(mpoueHTa), KOTOPBIA COCTABISAET OJJHA BETUYHHA OT
JIPYTOM.

IIpuBoauThH, pa30MpaTh, OLEHUBATH PA3JINYHbIE PELICHUS,
3aMMCH PELIEHUI TEKCTOBBIX 3a/1a4.

Pacno3HaBaTh 1 00bSICHATH, OIUPASCh HA ONIPEACIICHUS,
IpsIMO TPONOPIMOHATIbHBIE U OOPATHO MPOMOPIIMOHAIBHBIE
3aBUCUMOCTH MEX]ly BEIMUMHAMH; PUBOJAUTH MPUMeEPbI
ATUX 3aBUCUMOCTEN U3 pealbHOTO MUPA, U3 APYTUX YUeOHbIX
IIPEIMETOB.

PemaTh npakTUKO-OPUEHTUPOBAHHBIE 3a/1a4U Ha APOOH,

MPOIICHTHI, MPSIMYIO U OOPATHYIO MPOTIOPITMOHAIBHOCTH,
MPOIIOPLUH
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AnreOpanyeckue
BBIPAKECHUS

27

bykBennbie
BBIPAKECHHSL.
Ilepemennsie.
Jlonmyctumeble
3HAYCHMUSI
MEPEMEHHBIX.
DopMyJIbI.
[IpeobOpazoBanue

OBaagerp anredpanyecKol TEPMUHOJIOTHEN U CUMBOJIMKOM,
NPUMEHATH €€ B IPOLIECCE OCBOCHUS yUeOHOI0 MaTepuaa.
Haxoauth 3HaueHNs1 OYKBEHHBIX BBIPQXKEHUN IIpU
3aJIaHHBIX 3HAYEHHSIX OYKB; BBIIIOJHATH BEIUUCIECHUS T10
¢dopMynaM. BeInmotHsATH peoOpa3zoBaHus LIEIOTO
BBIPQXEHUSI B MHOTOWIEH IPUBEIECHUEM MOJOOHBIX
CJIaraeMbIX, paCKphITHEM CKOOOK.

BBINOJIHATH YMHOKEHUE OJHOYJIEHA HA MHOTOWICH
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OYKBEHHBIX
BBIPAXECHUU,
pacKpbITHE CKOOOK U
MIpUBEICHUE

MO T00HBIX
cinaraeMbix. CBOMCTBa
CTEIICHU C
HaTypaJlbHbIM
MOKAa3aTEJIeM.
MHOro4JICHBI.
CrnoxeHnue,
BBIUMTAHHE,
YMHOKEHUE
MHOTOWICHOB.
DopMyIbl
COKPAIIIEHHOT'O
YMHOKCHUS.
Paznoxenne
MHOTOYJICHOB Ha
MHOXKHUTEIN

U MHOTOWIEHa Ha MHOTOYIEH, NPUMEHATh (QOpMYJIbI
KBaJpaTa CyMMBI U KBaJpaTa pa3HOCTH.

OcyumecTBIATH Pa3ioKeHHE MHOIOYIEHOB HA MHOKHUTEIH
IIyTE€M BBIHECEHMS 32 CKOOKH OOILEro MHOXKUTEIS,
pUMEHEHHUs (OPMYIIBI pa3HOCTH KBaJPaTOB, POpMyI
COKPAILIEHHOI'O YMHOKEHHSI.

IIpumeHnsaTH peoOpa30BaHNe MHOTOUYJIEHOB JIJIs1 pEIIEHUS
pPa3NMYHBIX 3a/1a4 U3 MAaTEMATUKH, CMEXHBIX MPEIMETOB,
U3 peajbHON NPAKTHUKHU.

3HAKOMUTBHCS ¢ HCTOPHUEH PA3BUTUS MAaTEMATUKH
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YpaBHEHUS U HEPABEHCTBA

20

YpaBHeHue, IpaBuiia
npeoOpa3zoBaHUs
ypaBHEHUS,
PaBHOCWJIBHOCTh
YPAaBHEHHUM.

JIuHenHoe ypaBHEHHE C
OJIHOW NMEPEMEHHOM,

PemiaTh TMHEHHOE YpAaBHEHUE C OJHOM MEPEMEHHOM,
NPUMEHsIs1 MPABUJIA TIEPEX0/Ia OT UCXOJHOTO YPaBHEHUS
K PaBHOCHJIBHOMY eMy 0oJjiee MpOCTOro BUAA.
IIpoBepATH, ABISIETCA JIU KOHKPETHOE YUCIIO KOPHEM
YPaBHEHHS.

Iox0upaTh NpuMepsbI Nap YKCE, SABISIIOUIUXCS PEIICHUEM
JIMHEWHOTO YPaBHEHUS C IBYMS IEPEMEHHBIMU.

pEIICHUE JTUHEUHBIX
ypaBHeHUM. Pemenue
3a/1a4 C MOMOULIBIO
YPaBHEHHUM.

JIuHelHOe ypaBHEHHE C
IBYMs IIEPEMEHHBIMU U
ero rpaduk. Cucrema
IBYX JINHENHBIX
YPaBHEHUM C ABYMsI
NIEPEMEHHBIMHU

CTpouTh B KOOPAMHATHOMN MJIOCKOCTH rPaPUK JTUHEHHOTO
YPaBHEHUS C ABYMs [IEPEMEHHBIMU; MOIb3YSICh TpapuKoM,
NPUBOAMTH NIPUMeEPbI PELICHUS YPABHEHUS.

HaxoauTthb peiieHue CUCTEMBI ABYX JINHEMHBIX YPABHEHHM C
JIBYMs IEPEMEHHBIMU.

CocraBisiTh ¥ pemiaTh ypaBHEHUE WA CUCTEMY
YPAaBHEHMM 1O YCIOBUIO 3a]1a4¥, UHTEPIIPETUPOBATH B
COOTBETCTBUM C KOHTEKCTOM 3a/1a4H I1OJTy4YECHHBIN

pe3yJabTar
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Koopaunate! u rpaduxu.
OyHKIUU

24

Koopnnnara Touku Ha
npsaMou. Yucioselie
MIPOMEXYTKHU.
Paccrosnue mexny
IBYMS TOYKAMHU
KOOPAMHATHOU
IIPSIMOM.
[IpssmoyrosnbHas
cucTeMa KOOpIMHAT
HAa IJIOCKOCTH.
[Tpumepsl rpadukos,

3a/IaHHBIX POPMYIIaAMH.

Urenue rpadukos

H300pakaTh Ha KOOPAMHATHON NIPSAMOMN TOYKH,
COOTBETCTBYIOIIME 3a/IaHHBIM KOOPJAWHATAM, JIY4H, OTPE3KH,
MHTEPBaJIbl; 3aMMCHIBATh UX HA AITeOpanueCcKOM S3bIKE.
OTMeyaTh B KOOPAMHATHOM IJIOCKOCTH TOYKU 10
3aJIaHHBIM KOOPJIMHATAM; CTPOUTH IpauKKU HECIIOKHBIX
3aBUCUMOCTEH, 3a/1aHHbIX (POpMYJIaMH, B TOM YHCIIE C
NOMOIIBIO IUPPOBBIX TabopaTopuii. [IpuMeHsATH, H3yYaTh
NpeumMyLIecTBa,

HHTEPHPETHPOBATH IpadUUECKUil CIOcO0 MPEACTaBICHUS U
aHaJIM3a pa3HOOOpa3HON KU3HEHHON MH(pOpMaLUK.
OcBauBaTh NOHATHE (PYHKIMH, OBJIAJIEBAThH
GYHKIIMOHATBHOM TEPMUHOJIOTHEH.

Pacno3naBaTh JUHEHHYIO QYHKIMIO y = kX + b, ONUCHIBATH
€e CBOMCTBA B 3aBUCUMOCTH OT 3HAYEHUN

peaTbHBIX
3aBUCUMOCTEM.
[TonsiTue pyHKUMU.
I'padux byskImn.
CaoiicTBa (pyHKITUH.
Jluneitnas GyHKIMS.
[TocTpoenue rpaduka
JTUHEWHON (PYHKITUH.
I'padux bysxmm
y=|x]

K03 HUIMeHToB k u b.

Crpouts rpaduku muHerHON GyHKINHA, QYHKIHHA Y =| X |.
Hcnoab3oBaTh HU(PPOBLIE PeCYPChI 111 TOCTPOCHUS
rpadukoB GyHKIUN U n3yueHust ux cBoucTs. [IpuBoauTh
MPUMepPbI JINHEWHBIX 3aBUCUMOCTEN B PEAJIbHBIX
npolueccax v sIBICHUSAX
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[ToBTOpEHME 1 0000IICHNE 6 [ToBTOpEHME Bbi0upaTh, NPpUMEHATH OLEHUBATH CIIOCO0bI CPABHEHUS
OCHOBHBIX  ITOHSITHIA yucesl, BBIYUCICHUM, NpeoOpa3oBaHUNl  BBIPAKECHHU,
M MeTOoJIoB Kypca 7 peLIEHNs YPaBHEHUM.
xaccd, 000BIIEHHE | OcymecTBASITI CAMOKOHTPOJIb BHITIONHACMBIX ACHCTBHIA
SHAHIH u CaMOTIPOBEPKY pe3ynbTaTa BBIYHCIICHU,
npeoOpa3oBaHU, MOCTPOCHUH.
PemaTh 3agaum 13 peaibHOM KU3HU, IPUMEHSATH
MaTreMaTH4YecKHue 3HAHMS ISl PEIICHUS 3a/1a4 U3 APYTUX
IPEIMETOB.
Pemath TekcTOBBIE 3aJa4d, CPaBHUBAThb, BbLIOMPATH
CIOCO0bI PEIICHUS 3a/1a4U
OBLIEE KOJIMYECTBO 102
YACOB I1O
[TPOTPAMME
8 KUIACC
HauMeHOBaHME pasiena  KolnuecTso OCHOBHO® OcHOBHBIE BUIBI JESTEIBHOCTA 00YUAIOUXCS
(Tembl) Kypca JacoB CcoAEepKaHUE
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Yucia ¥ BBIYMCIIEHUS.

KBaapatHbie KopHH

15

KBangpaTHbIil KOpeHb
u3 yucna. [lonsarue
00 HppanroHaIbHOM
yucne. [lecsaTuunbie
pUOIKEHUS
UPpaLMOHATBHBIX
YHUCel.
JleficTBUTENBHBIC
yucia. CpaBHEHHE
JNEUCTBUTEIBHBIX
YHUCel.

VpaBHeHUE BUIA X°
=a.

CaoiicTBa
apupMEeTHIECKUX

KBaJIPaTHBIX KOPHEH.

[IpeobpazoBanue
YHUCIIOBBIX
BBIPAKCHUH,
COJIepIKaIIIX
KBaJIpaTHbIC KOPHU

D®opMyJIHPOBATH ONpeieIeHHe KBAIPATHOTO KOPHS U3
qucIia, apupMEeTUYECKOro KBaJAPATHOTO KOPHS.

IIpuMeHATH Onepaluio U3BJICYEHHS KBAIPATHOTO KOPHS

13 YKCJIa, MCTOJIb3YSl [P HEOOXOIUMOCTH

KAJbKYJATOP. OLeHNMBATh KBaIPAaTHBIC KOPHHU LIEJIBIMU
YUCJIAMH U JIECATUYHBIMH JIPOOSIMH.

CpaBHUBATB M YIOPSIA0OYMBATH PALIMOHAIIBHBIE U
VMppalrOHaIbHBIC YNCIIA, 3AIIMCAHHbBIE C [IOMOIIBIO
KBaJIPaTHBIX KOPHEM.

HMcciienoBaTh ypaBHEHUE X° = @, HAXOJUTh TOUHBIE M
npuOIMKEHHBIE KOpHU TIpH a > 0.

HccaenoBath ¢BOMCTBA KBAIPATHBIX KOPHEW, ITIPOBOIS

YU CIIOBBIE SKCIIEPUMEHTBI C UCITOJIBb30BAHUEM KaJIbKYJISITOPA
(koMIIBIOTEPA).

Jloka3bIiBaTh  CBOMCTBA  apu(METHUECKUX  KBAJPATHBIX
KOpHEH; IPUMEHSTh UX JJIs TPeoOpa3oBaHus BEIPAKEHU.
BoInoJIHATH Npeodpa3soBaHUsl BBIPAKEHUHN, COAEPIKALINX
KBaJIpaTHbIE KOPHHU.

Boipa:kaTh nepeMeHHbIE U3 TEOMETPUICCKUX U (PU3UMUECKHUX
dbopmy.

BbI4uc/IATh 3HAYEHUS BBIPAXKEHUM, COJCPKAIIUX
KBaJIpaTHbIC KOPHU, UCIIOJIB3YS TP HEOOXOIUMOCTH
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KAJIBKYJIATOD.

HUcnmoab3oBaTh B XOJ€ pEIICHUSA 3a4ad DJIEMEHTApHBIE
IPEJICTaBICHUS], CBA3aHHbIE C MPUOJIMKECHHBIMU 3HAYEHUSIMU
BEJINYHH.

3HAKOMHUTBCA € HCTOpHeﬁ Pa3BUTHA MATCMATHUKU

Yuciia ¥ BBIYHCIICHUS.
CrerneHs ¢ 1EIBIM
[0Ka3aTejIeM

Crernens ¢ 1esbIM
MOKa3aTeJIeM.
CrangapTHas 3anuch
qyucia.

Pa3mMepb1 00beKTOB
OKpY>Karollero Mupa
(OT ByIeMEHTapHBIX
YacTHUIl [0
KOCMHYECKUX
00BEKTOB),
JUTUTEIILHOCTh
IIPOLIECCOB B
OKpY’KarolleM MHUpE.
CBoiicTBa cTeNEeHU C
I[EJIBIM TTOKa3aTeaeM

D®opMyJIHPOBATH OIpeieIeHUe CTENIEHHU C LEIbIM
ITOKA3aTEIIEM.

IIpeacraBiasiTh 3anMch OOJBIINX U MAJIBIX YUCEN B
CTAHJAPTHOM BHJIE.

CpaBHUBATB YNCJIa ¥ BEJINYMHBI, 3aIIMICAHHBIE

C ucrnonb3oBaHueM crenenu 10.

Hcnoab30BaTh 3alIUCh YUCEN B CTAHAAPTHOM BUIE
JUISL BBIPAYKEHUS pa3MEepOB OOBEKTOB, JJIUTEIBHOCTH
IIPOLIECCOB B OKPYXKAIOILEM MUPE.
D®opMyJIHPOBaATH, 3ANIUCHIBATH B CHMBOJIHYECKOM
(opme 1 WILTIOCTPUPOBATH IPUMEPAMHU CBOKCTBA
CTEIICHH C LIEJIBIM [TI0KA3aTEeIEM.

IIpuMeHATHL CBOICTBA CTENIEHU JJIsl TPpeoOpa3oBaHUs
BBIPAKECHUH, COJIEPKAIUX CTEIEHU C LEIbIM
nokasartejieM. BbINOJHATDL JeMCTBHUSA C YHCIAMHU,
3alMCaHHBIMU B CTaHAApPTHOM BHUJIE (YMHOXXEHHUE,
JICJICHUE, BO3BEJCHUE B CTCIICHBD)
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Anredpanieckue KBanmpaTHbrit Pacno3HaBaTh KBaJIpaTHBIM TPEXUJICH,
BbIpaxkeHus. KBanpaTHblil TPEXUJICH. YCTaHABJIMBATh BO3MOXKHOCTb €r0 Pa3JIOKEHUsI Ha
TpexuieH Paznoxenue MHOKHUTEIIH.
KBAIPATHOTO PackiaapiBaTh HA MHOXKUTEIH KBAJIPaTHBIA TpEXUsIeH
TpexuieHa Ha C HEOTPUIIATEIbHBIM JUCKPUMUHAHTOM
MHOXHUTEIN
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Anrebpandeckue
BBIPKCHUSI.
AnreOpanyeckas Jpo0b

15

Anrebpanyeckas
TPOOb.

Jlomyctumsie
3HAYCHUS
MePEMEHHBIX,
BXOJIAIIUX B
anreOpandecKue
BBIPKCHHS.
OCHOBHOE CBOMCTBO
anreOpanydeckoit
TpoOH.
CoxkpaiiieHue
npo0eii. Cioxxenue,
BBIYMTAHUE,
YMHOKEHUE U
JIeTICHHE
anredpandecKux
TpOOeii.
[IpeobpazoBanue
BBIPAKCHUH,
coJiep KaImx
anreOpandecKue
Ipodu

3anuceiBaTh aireOpandyeckue BHIPAKEHUS.

Haxoautp 001acTh ONpeneneHus pauoHaIbHOTO
BBIPAKEHHUS.

BbINOJIHATH YKCIIOBBIE IOJCTAHOBKHA U BBIYHCJIATH
3Ha4YeHHUEe POOH, B TOM UHUCIIE C IOMOIIbIO KaIbKYJISATOPA.
@®opMyIMPOBaTh OCHOBHOE CBOMCTBO aJIreOpanyecKon
JIpoOU U MPUMEHSITh €ro AJid peoOpa3oBaHusl IpOOeH.
BoinoHATh aeiicTBUS ¢ anredOpanyecKuMu ApoosiMu.
IIpyuMeHATH NPpeo0pa30BaHUA BHIPAKECHUM ISl PELICHUS
3a/1ay.

Boipa:kath nepemennble u3 Gopmyn (Gu3HUECKUX,
TCOMETPUYCCKUX, ONMUCHIBAIOIINX OBITOBBIC CUTYAIIUHN)
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ypaBHeHI/ISI N HCpPpAaBCHCTBA.

KBazpaTHble ypaBHEHUS

15

KBagpaTHoe
ypaBHeHue. Henomnoe

KBaJ[paTHOE ypaBHEHUE.

dopmylia KOpHEN
KBaJIPAaTHOTO
ypaBHeHusd. Teopema
Buera.

Pemenne ypaBHeHUH,
CBOJISIIIUXCA K
KBAJIPATHBIM.
[Ipocreimmue
JTpOOHOpaIMOHATbHbIE
YpaBHEHUS.
Pemenne TekcTOBBIX
3a4a4 C IOMOIIBIO
KBaJpaTHBIX
ypaBHEHUN

Pacno3naBaTth KBajpaTHbIC YpaBHEHUS.
3anuceIBaTh (POPMYJTy KOpHEW KBAJAPATHOTO YPaBHEHMUS;

peliaTh KBaJpaTHble YPABHEHUS — IIOJHBIE U HETIOJHbIE.
IIpoBoauTh NMpocTeine UCCIACAOBAHUA KBAIPATHBIX
YPaBHEHUM.

PemiaTs ypaBHeHUs, CBOIAIIMECA K KBAJIPATHBIM, C
MTOMOIIIBIO MMPeoOpa30BaHUM U 3aMEHOM TIEPEMEHHOM.
Habarwoaath 1 aHAJIU3UPOBATH CBSI3b MEXKIY

KOpHSIMU U KO3 (ULIMEHTaMH KBaJPATHOTO

YpaBHEHUS.

dopmyaupoBath TeopeMy Buera, a Takxke oOpaTHYIO
TEOpPEMY, IPUMEHSTh 3TU TEOPEMBI LISl PELICHUS 3a]1a4.
PemaTh TeKkcTOBBIE 3a1aUM ANTeOpaueCKUM CIIOCOOOM:
MEePEXOAUTh OT CJIOBECHOM (POPMYIUPOBKH YCIOBHS 3a]a4H
K aJire0pandecKoi MOJIETU MyTEM COCTaBJICHUS] YpaBHEHUS,
pelIaTh COCTABJICHHOE YPAaBHEHUE; HHTEPIIPETUPOBATH
pe3yJIbTaT.

3HAKOMUTBCS € UCTOPHUEH Pa3BUTHUS aNreOpbl

69




YpaBHEHUS U HEPABEHCTBA.

Cucrembl ypaBHEHHI

13

JIuHerHOe ypaBHEHHE C
JIBYMsI IEPEMEHHBIMU,
ero rpaduk, IpUMepsI
pElLIEHUs] YPABHEHUN B
LEJIbIX YUCTIaX.
Pemenune cucrem nByx
JIMHEVHBIX YPABHECHUH
C IBYMsI

Pacno3HaBaTh JIMHENHBIE YPABHEHUS C IBYMS
IIEPEMEHHBIMHU.

Crpoutb rpapuky JMHENHBIX YPaBHEHUH, B TOM UHCJIIE
HCIO0JIb3YS HM(POBLIE pecypChl.

Pa3zimuaTh napajuienbHble U IEPECEKAOIIUECS IPSIMBIE 110
WX YPaBHEHUSM.

Pemiath cucremsbl IByX JTMHEWHBIX YPABHEHUN C
JIBYMsI [IEPEMEHHBIMHU ITOJCTAHOBKOMN U CIIOKEHUEM.
Pemats npocreimme CUCTEMBI, B KOTOPBIX OJTHO
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MIEPEMEHHBIMU.
[Ipumeps! permenus
CUCTEM
HEJIMHEMHBIX
YPAaBHEHHI C IBYMs
IIEPEMEHHBIMU.
I'padpuueckas
UHTEpIpETaLUs
YpPaBHEHUS C ABYyMS
NEPEMEHHBIMU H
CHCTEM JIMHEUHBIX
YPaBHEHUH C IBYyMS
IIEPEMEHHBIMU.
Pemenune TekcTOBBIX
3a71a4 C MTOMOIIbIO
CHUCTEM YPaBHEHUM

13 YPABHEHUH HE ABJISIETCSA JTMHEUHBIM.
IIpuBoauTH rpaduUecKyr0 MHTEPIPETALUIO PEUICHUS

yYpaBHEHUS C ABYMs IEPEMEHHBIMU U CUCTEM YpAaBHEHUH ¢
JIBYMsI IEPEMEHHBIMHU.

Pemars TekcTOBBIE 3a7a4M anre6panquKHM CII0CO0OOM
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YpaBHEHUS 1 HEPABEHCTBA.
Hepasencrtra

12

Yucnoseie
HEPABEHCTBA U UX
CBOICTBA.
HepasencTtBo ¢ ogHOM
IIEPEMEHHOM.
Jlunerinbie
HEPABEHCTBA C OJIHOU
IIEPEMEHHOU U UX
peuienune. Cucrtemsl

@®opMyaHpPOBaTHL  CBOMCTBA  YHCIOBBIX  HEPABEHCTB,
WJUTIOCTPUPOBATH UX HA KOOPAMHATHOMN NPSIMOH, T0KA3bIBATH
anreOpanyecku.

IIpyMeHATH CBOMCTBA HEPABEHCTB B XOJI€ PELICHUS 3aa4.
Pemarh iMHEHbIE HEPABEHCTBA C OJHOW IEPEMEHHOM,
n300paxaTh pelIeHnEe HEPABEHCTBA HA YHCIOBOM IPSIMOM.
PemaTh cucteMbl TMHEIHBIX HEPABEHCTB, N300paKaTh
pelIeHre CUCTEMBI HEPABEHCTB Ha YU CIIOBOU IIPAMOU

JIMHENHBIX HEPABEHCTB
C OJTHOU NEPEMEHHOMN
U UX pElICHHE.
N3o0paxenue
peLIEHUs] INHEMHOTO
HEPABEHCTBA U UX
CHUCTEM Ha YHUCIIOBOU
npsMOU
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OyHKINH.

OCHOBHBIE TTOHATHUSA

[Tonstue pynkunu.
Oo6nactb
onpeeaeHus u
MHO>KECTBO 3HAYCHUH
bynkuuu. CiocoObt
3a1aHus QYHKITUH.
I'padux pynkImH.
CaoiicTBa GyHKIINH,
uX 0TOOpaxeHue

Ha rpaduke

Ucnoan3oBaTh GyHKIMOHAIBHYIO TEPMUHOJIOTHIO T
CHUMBOJIMKY.

BoruucjaaTs 3HaueHus GYHKIHA, 3aTaHHBIX

dbopmynamu (Tipu HEOOXOAMMOCTH HUCIIOIH30BAThH
KAJIbKYJISITOP); COCTABJATH TA0IUIbI 3HAYEHUI

(GyHKLIHH.

Crponts mo ToO4YKaM rpaduku (QYyHKIIHIA.
OnuceiBaTh CBOMCTBA (DYHKIIMM Ha OCHOBE €€
rpaduuecKkoro npeacTaBICHUsI.

Hcnoan3oBaTh GyHKIIMOHAIBHYIO TEPMUHOJIOTHIO
CHUMBOJIMKY.

HccaenoBath npuMepsl rpadKoOB, OTPAKAIOUIUX peATbHBIC
MPOLIECCHI U SIBJICHUSL.

IIpuBoauTH PUMEPBI POLIECCOB U SBJIICHUH C 3aJaHHBIMU
CBOWCTBAMU.

Hcnonb30BaTh KOMIBIOTEPHBIE NMPOrpPaMMbl
JUTSl TIOCTPOEHUSI TpauKOB (PYHKIMI U U3yUYeHUs
UX CBOMCTB
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OyHKINH.

Uucnosbie GyHKIUU

YreHue u nocTpoeHue
rpadukoB QyHKIHH.
[Tpumeps! rpaduxos
byHKITHA,
OTpaKarOIINUX
peaJIbHbIE MPOLIECCHI.
OyHKIWH,
ONHCHIBAIOLINE
IPsIMYIO U OOpaTHYIO
IPONOPLUOHATIbHBIE
3aBHUCHUMOCTH, UX
rpauKy.

I'padux pyHkumn y
=x°

OyHKIUN Y =

X%, y=x,

y=VE Y =,
rpadguieckoe
pellIeHue YpaBHEHUN
Y CUCTEM YpaBHEHUU

Haxoauts ¢ noMoibio rpadpuka GyHKIIUN 3HAYCHUE OTHOMN
M3 PacCMaTpUBAEMbIX BEIIMYMH IO 3HAYEHUIO Apyroi. B
HECJIOKHBIX CIIy4yasx BbIpaxarb (GopMya0i 3aBHCHMOCTH
MEK]ly BETMYNHAMM.

OnucbIBaTh XapakTep U3MEHEHUS OHON BEIMYUHBI B
3aBUCHUMOCTH OT U3MEHEHHUS IPYTOM.

Pacno3naBath BUAbI M3y4aeMbIX (DYHKIIHIA.

IToKka3bIBATh CXeMATHYECKH T10JI0KEHHE HA KOOPIMHATHON
IWIOCKOCTH TpadukoB (GyHKIMA Buma: y = x%, y = x°, Y

:\[J—Ca y :|X|

Hcnoan30BaTh (pyHKIHOHAJIBbHO-TPaduUeCKHe
NpeACTABJICHUS ISl PEIICHUS U UCCIEA0BAHUS YPaBHEHUN

Y CUCTEM YPaBHEHH.

IIpuMmensaTs nudgpoBbie pecypesl 11 TOCTPOSHUS TpadUKOB

byHKIUH

[ToBTOpeHue u 06001IeHNE

[ToBTOpEHUE

OCHOBHBIX MOHSITHM
U METOJOB KYpPCOB
7 m 8 Kiaccos,
0000111eHrEe 3HAHUHI

Bri0upaTh, NPUMEHATH, OLIEHNBATH CIIOCOObI CPABHEHUS
YHCEJI, BRIYUCICHUA, TPEeOoOpa30BaHUl BRIPAKCHHM, PEIIICHHS
YpaBHECHUM.

OcylmecTBJIATH CAMOKOHTPOJIb BHITIOJHAEMBIX JEUCTBUNA U
CaMOMPOBEPKY pe3yJibTaTa BHIYMCICHHUM, TPeoOpa30BaHuUi,
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ITOCTPOCHUM.

Pemiars 3a7a4u M3 peajlbHOM KHM3HU, NPUMEHATH
MaTeMaTUYeCKHUE 3HaAHUSA I PELICHUS 3a7a9 U3 IPYTUx
IIPEIMETOB.

Pemiath TeKCTOBBIE 3alav4u, CpaBHUBATD, Bblﬁl/lpaTl)
CIocoObI pCUICHUA 3aJa41

OBILIEE KOJIMYECTBO
YACOB I10
[TPOI PAMME
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9 KVIACC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4aOIIUXCS

HaumenoBanue paznena  |[KoauuecTBO OcHOBHOE
(Temsl) Kypca 4acoB CoJIep)KaHue

Yucna v BEIYHACIICHHUS. 9 PanuoHaibHble uKcna, | PAa3BHBATh MPEICTABJIEHHUs O YHCIAX: OT MHOXKECTBA

JlenCcTBUTENBHBIC YUCTIa UppanroHaIbHbIE HaTypaJIbHbIX YHCEJ 10 MHOKECTBA AEHCTBUTEIIBHBIX
Yyycaa, KOHEYHbIE U | yuced. O3HAKOMHMTBCS C BO3MOXXHOCTBIO MTPEJCTABICHHS
OECKOHEUYHBIE NEWCTBUTEIILHOIO YHCIIa KaK OECKOHEYHOMN IECITUYHOMN
JICCATHYHBIC  JIPOOM. | /150Gy, IPUMEHSITh JECATHUHbIE TPUOIIKEHUS
M}VIO)KeCTBO palMOHAJIBHBIX U UPPALIMOHAIBHBIX ynces. M300paxarTh
HGHCTFHTeHBHHX JNEUCTBUTEIBHBIC YMCIIa TOUKAMH KOOPAUHATHOU IPSMOU.
;ZI;E:];HTGHBHBE 3anuceiBaTh, CPABHUBATH U YIIOPSI0YUBATH
qHCIIa kax | ACUCTBUTEILHBIE YHUCIIA.
OeCKOHEUYHBIC BbInoiHATH, cOYeTast YCTHBIE U IUCbMEHHBIE ITPUEMBI,

JeCATUYHBlE  ApoOu. | apudmMeTnUecKue TeMCTBHSA C PAllMOHATBHBIMU
B3aumHo onHO3HaYHOE YHMCJIaMU;, HAX0AUTh 3HAUCHUS CTEIICHEH C 1LIEJIbIMU
COOTBETCTBUE MEXKAY
MHO>KECTBOM
JICUCTBUTEIIBHBIX
4HCeI U MHO>KECTBOM
TOYEK KOOPJIUHATHOU

MOKa3aTeNsIMU U KOPHEW; BHIMUCJIATH 3HAUYCHUS
YHUCIIOBBIX BeIpakeHUi. [loayunTs npeacrasiieHue o
3HAYUMOCTH

ﬂCﬁCTBI/ITCHBHBIX YHCCII B HpaKTI/I‘IeCKOI\/’I ACATCIBHOCTH

JIECTBUTEIILHBIX AHAJIM3MPOBATH M [1€JaTh BBIBOJAbI O TOYHOCTHU
qucell, NPUOIMKEHUS ACHCTBUTEIHLHOTO YU CIIA TIPU PEIICHUH

apupMeTnyecKue 3a/ay.




JEUCTBUSA c
JNEUCTBUTEILHBIMU
YUCTIAMU.
[TpubnnxxeHHoe
3HAYECHHUE BEJIUYHUHBI,
TOYHOCTh
PUOITNKEHUS.
OkpyrieHue  4uced.
[Ipukuaka w oOLEHKa
pe3yJbTaTOB
BBIUMCJICHUH

OKpyrasitb ACHCTBUTENBHBIE YHUCIIA, BHINOJHATH NPUKUAKY
pe3yJibTaTa BEIYMCICHUM, OLEHKY 3HAYCHUN YHACIOBBIX
BBIPKECHUM.

3HAKOMUTBLCSH € HCTOpI/Ieﬁ Pa3BUTHUA MAaTCMATHUKH

YpaBHEHUS U HEPABEHCTBA.
YpaBHEHUS C OTHOM
MMEPEMEHHOU

14

JIuneliHOE ypaBHEHHE.
Pemenne ypaBHeHui,

CBOJSIIIINXCSA K JIMHEWMHEBIM.

KBanparnoe ypaBHeHue.
Pemenne ypaBHeHui,
CBOJISIIINXCS K
KBaJIPaTHBIM.

bukBanpaTHbie ypaBHEHUS.

[Ipumepsl perenus
YPaBHEHUM TPETHEU H
YETBEPTOU CTEIEHEN
pa3JIoKEHUEM Ha
MHOXUTENU. Perenue
JpoOHO-

OcBausars, 3allOMHHATH u NPUMEHSTH
rpapuyeckue MeToAbl NPU PEIICHUH YPAaBHEHUM,
HEPaBEHCTB U UX CHCTEM.

Pacno3naBarh 1enbie U APOOHBIE ypaBHEHUS.
Pemiatrs J1MHelHbIE M KBaJAPAaTHbIE YPaBHEHMUS,
YPaBHEHUS, CBOJSIIMECS K HHM, HIPOCTEHIINE
JIpOOHOPALIMOHATIBHBIE YPABHEHUS.

IIpensnaraTs BO3MOKHBIE CTIOCOOBI PEIIEHUSI TEKCTOBBIX
3a/1a4, 00CyKIaTh UX M PelIaTh TEKCTOBBIE 3a1a4n
pa3HBIMH CIIOCOOaMHU.

3HAKOMUTBCS ¢ MCTOPHUEH Pa3BUTUS MaTEMAaTUKH
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palMOHAIBHBIX
YPaBHCHUU.

Pemenne TeKCTOBBIX 3amad
anreOpanyecKkum

MCTOJOM

YPaBHeHI/ISI U HCpAaBCHCTBA.

CucremMbl ypaBHEHUN

14

YpaBHeHHUE ¢ OByMA
MEPEMEHHBIMU U €r0
rpaguk. Cucrema JBYX
JVHEUHBIX YPABHEHUU C
JIBYMSI TIEPEMEHHBIMHA U €€
pemenue. Permenue cucrem
JIBYX YpaBHEHHW, OJHO U3

KOTOpBIX  JIMHEMHOE, a
JIPyroe — BTOPOW CTEIICHMU.
I'padpuueckas

VMHTEPIPETAUNUS  CUCTEMBI
YpaBHEHUM C JOByMms
IIEpEMEHHBIMU.  Pelienue
TEKCTOBBIX 3a7a4

anrebpanyeckuM crocooom

OcBauBaTth U NPUMEHSATH NIPUEMbI PEIICHUS
CUCTEMBI JIBYX JIMHENHBIX YPABHEHUH C ABYMS
MEPEMEHHBIMU U CUCTEMBI IByX YPaBHECHUII, B
KOTOPBIX OJTHO YPAaBHEHHUE HE SIBJISACTCS JIMHEHHBIM.
Hcnoan3oBarh GyHKIIHOHATBHO-TpapUIECKHE
IPEICTaBIICHUS JIJIsl pelIeHUs ¥ UCCJIeI0BAHMUS
YPaBHEHUN U CUCTEM.

AHAJIM3MPOBATH TEKCTHI 33/1a4, PeliaTh UX
anreOpanyeckuM CriocoOOM: mepexonTh OT CIOBECHOU
(GhOpMYIIMPOBKH yCIIOBHS 3a/1a4M K anreOpanyecKou
MOJEJH MIyTEM COCTaBJIECHHUS CUCTEMbI YPAaBHEHUI;
pemaTh COCTABJICHHYIO CUCTEMY YPaBHEHU;
HHTEPNPEeTHPOBATHL PE3YJIbTar.

3HAKOMHMTBHCS ¢ UCTOPHEH Pa3BUTHUS MAaTEMATUKH
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YpaBHEHUS 1 HEPABEHCTBA. 16 Hucnosbie Yurarh, 3alIUCHIBATH, IOHUMATh, HHTEPIPETHPOBATH
Hepasencrtsa HCPaBCHCTBA U UX HEPaBCHCTBA; NCIIOJIb30BAaTh CUMBOJIMKY U TEPMUHOJIOTHIO.
cBOHCTBA. JInHeHHbIC BoInosHATH IpeoOpa3oBaHus HEPABEHCTB, HCMOJIb30BATh
HEpaBeHCTBa € 71 TIpeoOpa30BaHUs CBOWCTBA YHCIIOBBIX HEPABEHCTB.
OJIHOU MEePEMEHHOMN .
Pacno3HaBaTh JIMHEITHBIE U KBaIpaTHbIC HEPABEHCTBA.
U WX PEIICHHUE. . .
. PemaTthb nuHelHbIC HEPABEHCTBA, CUCTEMbI IMHEUHBIX
CucTteMbl JTMHENHBIX
. HEPABEHCTB, CUCTEMbl HEPABEHCTB, BKIIOYAOIIINX
HEPABEHCTB C OJHOM
MepEMEHHOI 1 HX KBaJpaTHOE HEPABEHCTBO, U PEIIaTh UX; 00CYKIATh
pelleHHye. MOJTyYEHHBIE PEIICHUSI.
KBanpaTHbIe N300pakaTh penieHue HEPABEHCTBA U CUCTEMbI HEPABEHCTB
HEPABEHCTBA U UX Ha YHCIJIOBOM MPSMOM, 3aIUCHIBATDH PEIICHUE C TOMOIIBIO
peuieHue. CHUMBOJIOB.
I'paduueckas Pematsb KBajpaTHbIC HEPABEHCTBA, UCIIOIB3YS
UHTEpIpeTalus rpaduyecKkue mpeacTaBICHUS.
HEPABCHCTB 1 OcBauBathb U NIPUMEHATH HEPABEHCTBA PU PEILICHUH
CHCTEM HCPABCHCTB C Pa3IMYHBIX 3aa4, B TOM YKCJIE TPAKTHKOOPHEHTUPOBAHHBIX
JIBYMS
epEMEHHBIMU
OyHKIMH 16 Pacno3naBarb BUIbI U3y4aeMbIX HKIIH;
YHK KBagpaTtnunas a v (byHKumii;
WLITIOCTPUPOBATh CXeMaTHYeCKH, 00BSICHSITH

byHkuus, ee rpaduk u
cBoiictBa. [lapaboina,
KOOPAMHATHI BEPILIUHBI
napadoJibl, OCh

pacroyio’keHue Ha KOOPIAUHATHOM MIIOCKOCTH rpa(UKoB
k

Gynkumii Buga: y=kx,y=kx+b,y= _, y=x%
X
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CUMMETPUHU TapaboJIbl.

['paduku PyHKUINNA:
y=kx, y=
kx + b,

y=lx|

y= ¥y =vx, y= | x| B 3aBHCHUMOCTH OT 3HAUCHUU
K03((HUIMEHTOB; OMUCHIBATH UX CBOIMCTBA.

Pacno3naBaTh KBapaTU4HyIO (PyHKIUIO 110 popmyire.
IMpuBoauTH, MPUMeEPHI KBAJIPATUYHBIX 3aBHCUMOCTEH

U3 peabHOM KHU3HH, (PU3UKH, TeOMeTpHH. BhISIBIAATH

u 0000mare 0COOEHHOCTH Tpaduka KBAaJAPAaTUUHOU
Gynkumu y = ax’> + bx + c.

Crpouth W u300paxKaTh CXeMAaTHYeCKH TpaduKu
KBaJpaTUYHbIX (QDYHKIWH, 33JaHHBIX (GOPMYyJIaMH BUIA Y =
ax’, y=ax*+q,y=alx +p)*, y=ax* + bx + c.
AHATU3MPOBATH H MPUMEHSATH CBOCTBA U3yUYCHHBIX
(GYHKUIUH 17151 UX TOCTPOSHHUS], B TOM YHCIIE C IIOMOIIBIO

U (POBBIX PECYPCOB

YucioBbIE

IIOCJICA0BAaTCIbHOCTH

15

[HoHsTHE YNCIIOBOU

IIOCJIACA0BATCIIbHOCTH.

3amanue
MOCJIEA0BATEIBLHOCTH
PEKYypPEHTHOM
dbopmynoit u
dbopmyoii n-ro
YJIeHa.
Apudmernueckas u
reoMeTpuyecKas
IIPOTPECCHH.

OcBauBaTh U NPUMEHSATH UHJICKCHbIC 0003HAUYCHMUSI,

CTPOMTH pedeBble BLICKA3bIBAHMS C MCTIOJIb30BAaHUEM

TEPMUHOJIOTHH, CBSI3aHHOM C TIOHATHEM IOCIIEI0BATEILHOCTH.
AHaJIM3UPOBATH HOPMYITy 71-TO UiieHa
MIOCJICIOBATEILHOCTH WU PEKYPPEHTHYIO GOPMYITy H
BBIYHMCJSTD YICHBI ITOCIICI0OBATCILHOCTEH, 32 TaHHBIX
3TUMU (HOpPMyJIaMHU.
YcraHaBJIMBaTh 3aKOHOMEPHOCTD B TIOCTPOCHUH
TIOCJICIOBATEIFHOCTH, €CJTM BBIMTMCAHBI TIEPBBIC HECKOJIBKO
€¢ YJICHOB.
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@opMyJIbl 1-TO YJICHA
apu(PpMETHICCKON H
F€OMETPUUECKOMN
MPOTPECCUI, CYMMBI
MIEPBBIX /1 YJICHOB.
N3obpaxkenue
YJICHOB
apu(pMETUIECKON U
r€OMETPUYECKOU
MPOTrPECCU TOUKAMU
Ha KOOPAWHATHOU
TJTOCKOCTH.
JIuHeWHbId U
AKCITOHEHIIUAJIbHBIN
pOCT.

CnoxHbIe TPOLIEHTHI

Pacno3HaBaTh apupMeTHIECKYIO U TEOMETPUUYECKYIO
IIPOrPECCUU NPH Pa3HbIX CIIOCOOAX 3a/laHusl.

PemiaTsp 3a7auu ¢ uCnoab30BaHueM (OPMYIT n-To WieHa
apu(pMeTUYECKON U TEOMETPUUECKON POTPECCHUM, CyMMBbI
NEPBBIX 71 YJICHOB.

N300paxkarh 4ieHbl NOCIEA0BATEIBLHOCTH TOUKAMU

Ha KOOPAVMHATHOM IJIOCKOCTH.

PaccmaTpuBaTh NpuMepbI NPOLECCOB U AABJIEHUH U3
peanbHOM KU3HU, WUTFOCTPUPYIOIINE UBMEHEHUE B
apu(pMeTUYECKOI Mporpeccuu, B reOMeTpUIECKOM
IPOrpeccHy; N300paxaTh COOTBETCTBYIOILINE
3aBUCUMOCTH TpaUUECKH.

Pemath 3agaum, CBSI3aHHbBIE C YUCITOBBIMU
MOCJIEI0BATEIBbHOCTSIMH, B TOM YHKCIIE 331a41 U3 PEabHOI
KU3HH C UCTIOH30BaHUEM IU(PPOBBIX TEXHOJIOTHIA
(2JIEKTPOHHBIX TAOIHIL, TPAPUIECKOT0 KaTbKYJIATOpa U T.I1.).
PemaTp 331a4u Ha CIOKHBIE MPOLEHTHI, B TOM YHUCIIE
3a1a4M U3 PeabHOM MPAKTUKU (C UCTIOIB30BAHUEM
KAJIbKYJISITOPA).

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS MAaTEMATUKH
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[ToBTOpEeHuUe, 06001ICHNE,

CUCTEMATHU3AINS 3HAHUU

18

Yucna u
BBIYMCIICHUS
(3amuch, CpaBHEHHUE,
JICUCTBUS C
JIeHICTBUTEIILHBIMHA
YHCJIAMHA, YUCIIOBAS
npsiMast; MPOLICHTHI,
OTHOIIICHUS,
MIPOTIOPIINH;

OnepupoBaTh NOHATHAMM: MHOXKECTBO, ITIOJIMHOKECTBO,
oTiepaIiy HaJl MHOXXECTBAaMH; UCMOJIb30BaTh TpaduiyecKoe
IIPEICTABICHUE MHOXKECTB JJIsI ONIMCAHUS PEAIBHBIX
IIPOLIECCOB U SIBJICHUM, IIPYU PEILICHUH 3a1a4 U3 IPYTUX
y4€OHBIX MPEIMETOB.

AKTyaJIM3UpPOBaTh TEPMHUHOJIOTMK) W OCHOBHbIE
JNeMCTBUS, CBA3AHHbIE ¢ YMCJIAMHU: HATYPAJTIbLHOE YUCJIO,
IIPOCTOE U COCTABHOE YHCIIA, ETUMOCTh HaTypalbHbIX
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OKpYTJICHHE,

dUCCJI, IIPU3HAKU ACIIMMOCTH, ICJIIOC YUCJII0, MOAYJIb YHCJIA,

NpHOIIKeHNE, OOBIKHOBEHHAS U JACCATUYHAS APOOH, CTAHJAPTHBIN BHU]T
OLICHKA,  pCELICHNE qKCIIa, apU(PMETUIECKUI KBaPATHBIA KOPEHb.
TCKCTOBBIX  3adad BoInoiHATH eiicTBUsI, CPABHMBATH U YIIOPSI/I0YMBATH
apu(PpMETHIECKUM . .
quCIIa, MPEACTABIISTH YACIa HA KOOPIUHATHOU MPSMOH,
cnocobom
) OKPYIJISITh YKCIIA; BHINOJHATH NPUKUIKY U OLIEHKY
pe3yJIbTaTa BEIYUCICHUM.
PemaTh TekcTOBBIE 3aJ4a4M APU(PMETHUECKHMM CIOCOOOM.
PemiaTh mpakTHyeckue 3aJavM, COAEpP)KAIUE IMPOLEHTHI,
JOJIM, 4YacTH, BBbIpAXAlOIINE 3aBUCHUMOCTH: CKOpPOCTb —
BpEMs — pacCTOSIHME, I1[€HAa — KOJUYECTBO — CTOMMOCTS,
o0beM paboThl — BpeMs — MPOU3BOJUTEIBHOCTh  Tpya.
Pa3oupartp peayibHbIe KU3HEHHBIC CUTYyalluH,
(¢opmysIMpoBaTh WX Ha S3bIKE MAaTEMaTHKH, HAXOAMTh
peLIeHue, pUMEHSS MaTeMaTUYECKUN amnmapar,
HHTEPHPETHPOBATH PE3YJIbTaT
AJreOpanyeckue OnepupoBaTh NOHSITHAMH: CTENICHD C LIEJIBIM [TOKa3aTeleM,
BBIpKCHIA apu(pMeTHIECKUI KBaIPaTHBIA KOPEHb, MHOTOUJIEH,
(mpeobpazopanme anreOpanueckast IpoOb, TOXKIAECTBO.
anreOpanyecKux .
. BbINOJHATH OCHOBHbIE /1€fiCTBUSA: BBIIIOJHATD PACU€Thl 1O
BBIPKCHHUH,
dbopmynam, mpeoOpa3oBbIBaTh 1EIbIC, TPOOHOPAIIMOHAIIbHBIC
JIOTTYCTHMBIE
BBIPKEHUS M BHIPAKEHUS C KOPHSIMH, PEaTM30BBIBATh
3HAYCHUS)

pa30KEHHE MHOIOYWIEHA HA MHOXKUTEIH, B TOM YHCIIE C
MCII0JIb30BaHUEM (DOPMYJT pa3HOCTH KBAJPaTOB U KBaJpaTa
CYMMBI U Pa3HOCTH; HAXOJUTh
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JOITYCTUMBIE 3HaYEHUS [TEPEMEHHBIX IS
IpOOHOPALIMOHATBHBIX BBIPAKEHU, KOPHEH.

MoaeanpoBath ¢ TOMOLIBI0 (POPMYIT pealibHbIE TPOLECCHI U
SIBJICHUS

OyHKIMH
(moctpoenue,
CBOMCTBA U3YYEHHbIX
dynkumi;
rpaguueckoe peneHue
YPAaBHEHHUU U UX
CUCTEM)

OnepupoBath NOHATHAMM: QYHKIIMS, TPAPUK
GyHKUMU, HYJIUM QYHKIUH, TPOMEXYTKH
3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH BO3PACTAHHUS,
yObIBaHUs, HAUOOJIbIIIEE W HAaUMEHbILIEE 3HAUCHMUSI

byHKIIUU.
AHAIM3MPOBATh, CPABHUBATH, O00CYXKAAaTh CBOIICTBA

(GyHKUUNA, CTPOUTH UX TpaduKy.

OnepupoBathb NOHATUSIMM: IIPAMAs
IPONOPLUOHATIBHOCT, OOpaTHAs MPOMOPLUUOHATBHOCTb,
auHelHas QyHKLIMsS, KBaapaTuuHas QyHKIus, napadona,
runepOoa. Ucnosib3oBaTh rpaukm i onpeneeHus
CBOWCTB, IPOLIECCOB U 3aBUCUMOCTEN, JUIsl PELICHUS 3a1a4
U3 IPYruX y4eOHbIX MPEIMETOB U PEAbHOMN )KU3HU;
MO/IeJIUPOBATh C MTOMOIIBIO I'Pa)UKOB peasibHbIe
IIPOLIECCHI U sIBJICHUA. BbIpakars popMmynamMu
3aBUCHUMOCTH MEXy BEJIMYMHAMU

OBILEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

102
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OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«T'’EOMETPUS» B 7-9 KIIACCAX

IMNOACHUTEJIBHASA 3AIIMCKA

['eomeTpusi Kak OJIUH W3 OCHOBHBIX PA3/EIOB IIKOJIHHOM MaTEeMaTHUKH, UMEIOIIUN CBOCH 1e/Ibl0 00€CTICUUTh U3YYEHUE
CBOMCTB U pa3mMepoB GUTYp, UX OTHOUIEHUN U B3aMMHOE PACIIOJIOKEHUE, OMUPAETCS Ha JIOTHYECKYIO, JOKA3aTeIbHYIO JTUHUIO.
[leHHOCTh M3Yy4YECHUSI TEOMETPUHN HAa YPOBHE OCHOBHOT'O OOIIEro 00pa30BaHMs 3aKIHOYAETCS B TOM, YTO OOyUYarONIUNCS YUUTCS
IPOBOJIUTH JOKA3aTEJIbHbIE PACCYXKJICHUS, CTPOUTH JIOTMYECKUE YMO3AKJIIOUCHHS, JTOKa3bIBaThb WCTUHHBIE YTBEPKICHUA U
CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKACHUA «OT MPOTHUBHOIO», OTJIMYATh CBOMCTBA OT MPHU3HAKOB,
dbopMyIMpOBaTh OOPATHBIE YTBEPKICHUSI.

[lenbro U3y4eHUs] TEOMETPUU ABJISETCS UCIOJIBb30BAHUE €€ KaK MHCTPYMEHTA IPU PEIICHUM KaK MaTEMATUYECKUX, TaK U
MPAKTUYECKUX 33724, BCTPEUAIOIINXCA B peaibHON >ku3HU. OOyJarOMIMIICs TOJDKEH HAYYUThCS OMPEIEsTh T€OMETPUIECKYIO
burypy, onmuchIBaTh CIOBAMU YEPTEK WIM PUCYHOK, HAWTH TUIONIAAb 3€MEJIBLHOTO YYacTKa, pacCUUTaTh HEOOXOAUMYIO JUTHHY
ONTOBOJIOKOHHOTO KaOessi uiu TpedyemMble pa3Mepbl rapaxa Jijisi aBromoowis. [Ipu perennu 3a1a4y NpakTUYECKOro Xapakrepa
00yJaronuiicss y4uTcs CTPOUTh MATEMATHMYECKHE MOJEIM peajlbHBIX JKU3HEHHBIX CUTYyalluid, MPOBOJAUTH BBIYUCICHUS H
OLICHUBATh MOJTYYCHHBIN PE3yJIbTarT.

BaxxHo momuepkuBaTh CBSA3M F€OMETPUU C IPYTUMU YUEOHBIMH MPEAMETAMHU, MOTUBUPOBAThH MCIOIB30BATh OMPEICICHUS
rCOMETPUYECKUX (PUTYp W MOHATHH, TEMOHCTPUPOBATH NMPUMEHEHHUE MOJYYCHHBIX YMEHUN B (PU3MKE U TEXHHUKE. ITU CBS3U
HamOoJiee SpKo BUAHBI B TeMax «BekTtope», «TpuroHomerpuyeckue COOTHOmICHUs», «Meton koopamHaty u «Teopema
[Tudaropar.

VYuebnniii kypc «I'eomMeTpus» BKIIOYACT CIETYIONINE OCHOBHBIE pa3fienbl conepxkanus: «I'eomerpudyeckue Gurypol u ux
CBOMCTBa», «M3MepeHne reoMEeTpUYECKUX BEIUYUH», «JleKapTOBBI KOOpAMHATBI Ha IJIOCKOCTW», «BekTopwD», «/IBHKeHUs
miockocty, «I[IpeodbpazoBanus momo0us».
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OO6riee 9ucyo 4acoB, peKOMEHI0BAHHBIX I U3y4YeHHUs yueOHOTo Kypcea «I'eomerpusi», — 204 yaca: B 7 kjacce — 68 yacos
(2 yaca B Heneno), B 8 kiacce — 68 "acoB (2 yaca B HeAeI0), B 9 kinacce — 68 yacoB (2 yaca B HEJIEIHO).

COJEPXXAHUE OBYUYEHUA

7 KJIACC

HavanpHble noHsTHA reoMerpun. Touka, npsiMasi, OTPE3OK, Jyd. YToid. Buasl yriioB. BepTukanbHble U CMEKHBIE YIJIBI.
buccekrpuca yria. JIoMmanasi, MHOrOyroJjIbHUK.
[TapannenbHOCTh M NEPIEHAUKYIISIPHOCTD MPSAMBIX.
Cummetrpuunsblie purypsl. OCHOBHBIE CBOMCTBA 0ceBOM cuMMeTpuu. [IpuMepsl cuMMETpUN B OKPYXKArOIEM MUPE.
OCHOBHBIE MOCTPOCHHUSI C TIOMOIIBIO UPKYJIA U JUHEHKH. TpeyronbHUK. BbicoTa, Menana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEIpEeHHBIN U PABHOCTOPOHHUI TpeyTroabHUKH. HepaBeHCTBO TpeyroiibHUKA.
CBoiicTBa 1 MPU3HAKU PAaBHOOEAPEHHOTO TpeyroyibHuKa. [I[pr3Haku paBeHCTBA TPEYTOJHLHUKOB.

CBolicTBa ¥ IPU3HAKK NapaJIENbHBIX IpsMbIX. CymMMa yIiIoB TPEyroiabHUKA. BHEIIHNE yIIIbI TPEYTObHUKA.

[IpsmoyrosibHbI TpeyroJbHUK. CBOMCTBO MEIHMAHBI NPSIMOYTOJBHOTO TPEYrOJIbHUKA, MPOBEACHHOM K THIOTEHY3E.
[Ipu3HaKku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. IIpsIMOYTOJIBHBIN TPEYTrOabHUK € yTrioM B 30°.

HepaBeHcTBa B reoMeTpUn: HEPABEHCTBO TPEYIOJIbHUKA, HEPABEHCTBO O JJIMHE JIOMAHOM, TeopeMa O OOJIbIIEM yTIJE U
OoJbllel CTOpOHE TpeyroybHUKa. [lepneHaukynsp u HaKJIOHHas.

I'eomeTpuueckoe mecTo Touek. buccekrprca yriia u cepeIMHHBIN MEPIICHANKYIISIP K OTPE3KY KaK T€OMETPHUUECKHUE MECTa
TOYEK.

OKpy»XHOCTb U KpyT, XOpJa U IUAMETP, UX CBOMCTBAa. B3anmMHOE pacnosioKeHue OKpYKHOCTH U npsiMoi. KacartenbHas u
cekyulas K OKpy>kHocTu. OKpYKHOCTb, BIIMCAHHAS B YroJl. BincaHHast 1 onucaHHas OKPYKHOCTH TPEYTroJbHUKA.
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8 KVIACC

YerbipexyroapHuku. [lapannenorpaMm, ero npusHaku 1 cBoiicTBa. YacTHBIE Cllyyan MapajuienorpaMMoB (IIPSIMOYTOJIbHHUK,
poMO, KBajpaT), UX NPHU3HAKKM U CBOWCTBA. Tparmenus, paBHOOOKas Tpamenus, €€ CBOICTBa W mpu3Hakd. [IpsMoyroipHas
Tparenus.

Meron yasoenus meauansl. LlenTpanbaas cummerpus. Teopema Daneca u TeopeMa 0 NPONOPLUHUOHAIBHBIX OTPE3Kax.

CpenHue JIMHUM TPEYTroJIbHUKA U Tpaneuuu. LIeHTp macc TpeyroapHuKa.

[Tonobue TPEYTOJIbHUKOB, KO3(PUIIHEHT nonobus. Ilpusnaku mnomobust  TpeyroibHHKOB.  IIpumeHneHue
10100Ms IPU PELIEHUH MPAKTUYECKUX 3a]au.

CpoiicTBa muiomanael reomerpudeckux (uryp. dopmynsl A IIOUAAM TPEYroibHUKA, MapajienorpamMmma, pomoda u
Tpaneuuu. OTHOIICHUE TUIOIIAEeH MOJOOHBIX UTYD.

Brruucnenue mioniaiei TpeyroJibHUKOB 1 MHOTOYTOJILBHUKOB Ha KJI€T4aTol Oymare.

Teopema [ludaropa. [Ipumenenune Teopemsl [Tudaropa nmpu pemieHnn NpaKTUYECKUX 3aa4.

CuHyC, KOCUHYC, TaHI'€HC OCTPOIO yrja MNpsAMOYTOJIbHOIO TpeyrosbHUKa. OCHOBHOE TPUTOHOMETPHUYECKOE TOXKIECTBO.
Tpuronomerpuueckue QyHkuuu yrios B 30°, 45° u 60°.

BrincanHble ¥ NEHTPANIBHBIE YTJIBI, YTOJI MEXY KAaCaTEeJIbHON U XOPAOU. YTJIbl MEXy XOpAaMU U CEKyIIMMU. BrincanHubie
Y OIMCaHHBIE YEThIPEXYTroNbHUKU. B3anmMHoe pacrnionoxxkenue AByX okpyxkHocTeil. Kacanue okpyxxHocrei. O01ire KkacateabHble
K IBYM OKPYKHOCTSIM.

9 KIIACC

Cunyc, kocunyc, Tauresc yriaoB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKAECTBO. DOPMYIIbI MPUBEACHUS.
Pemenue tpeyronbHUKOB. Teopema KOCHHYCOB UM TeOpeMa CUHYCOB. PellieHne MpakTHYecKUX 3ajady ¢ HCIOIb30BaHUEM
TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.
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IIpeobpa3oBanue nonodus. [logodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o mpou3BeIEHNUN OTPE3IKOB XOP/I, TEOPEMBI O TPOU3BEAECHUHU OTPE3KOB CEKYILUX, TEOPEMA O KBaApaTe KacaTeIbHOM.

Bekrtop, umHa (MOAyJb) BEKTOpa, COHAIPABICHHBIE BEKTOPBL, MPOTHBOINOJIOXKHO HANpaBICHHbIE BEKTOPHI,
KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB, ONEpALIMK HaJ BeKTOpaMu. Pa3noxeHue BEKTOpa Mo JIByM HEKOJJIMHEAPHBIM
BEKTOPaM.
Koopaunatel Bektopa. CkansipHOE MPOU3BEICHUE BEKTOPOB, IPUMEHEHUE IJIs1 HAXOXKIAEHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPIMHATHI HA IIJIOCKOCTH. Y PABHEHUS IPSIMOU U OKPYKHOCTH B KOOpAMHATaX, IEPECEUCHNUE OKPYKHOCTEHN U
npsMbIX. MeTo1 KOOpJIMHAT U €ro MPUMEHEHUE.

IIpaBunbpHBIE MHOTOYIOJBHUKH. [[nMHA OKpyXHOCTH. I'pagycHas W paguaHHas Mepa yIJla, BBIYHMCICHHE UIMH JyT
OKpyxHocTel. [Imomane kpyra, ceKkTopa, CerMEHTa.

JIBUKEHUsI TJIOCKOCTH M BHYTPEHHUE cUMMeTpuu (Guryp (3jieMeHTapHble npeactaBieHus). llapannenbHblii nepeHoc.
[ToBopoT.

HPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIE pe3yabTaThl OCBOCHHUS IPOrpaMMbl Y4eOHOTO Kypca K KOHILy oOyueHus B 7 Kjacce.

Pacno3HaBaTh UW3y4YeHHBIE Tre€OMETpUUYECKHE (UTYpBI, ONPEAENATh WX B3aUMHOE pACIOJIOXKEHUE, HU300pakaTh
reoMeTpuuecKue (UTypbl, BBHIIOJHATH YEPTEKU IO YCIOBHIO 3a1ayu. VM3MepsATh NUHEHbIE U YTJIOBbIE BETUYMHBI. Pemarthb
3a7a4¥ Ha BBIYMCIICHUE JJIMH OTPE3KOB U BEJINYMH YIJIOB.

[IpoBoauTh rpyOyI0 OLICHKY JIMHEWHBIX U YIJIOBBIX BEJIMYUH NPEAMETOB B peajbHOW KU3HH, Pa3MEpOB MPHUPOIHBIX
00bekTOB. Paznuuars pazMepbl 3TUX OOBEKTOB MO MOPSAKY BEIHUUYHUHBI.

CTpouTh 4epTEXKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonb30oBaThCd NpPHU3HAKAMH PABEHCTBA TPEYrOJbHUKOB, HUCIOJb30BaTh MPU3HAKA U CBOWMCTBA PaBHOOEAPEHHBIX
TPEYTOJIBbHUKOB IIPU PEIICHUH 33/1a4.
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[IpoBOOUTE TOTHYECKUE PACCYKICHUS C UCIIOIB30BAHUEM F€OMETPUUECKUX TEOPEM.

[Tonmp30BaTHCA MPU3HAKAMH PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM MEJIMAHBI, IPOBEACHHON K TUIIOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIbHHUKA, B PEHICHUH F€OMETPUUYECKHX 3a]ad.

Onpenenars NapauieJIbHOCTh MNPAMBIX C I[OMOLIBIO YIJIOB, KOTOphIE 00pa3dyer ¢ HUMHU cekymas. Onpenensith
MapajuIeIbHOCTh MPSIMBIX C IOMOUIBIO PABEHCTBA PACCTOSIHUI OT TOYEK OJTHOM NMPSAMOM O TOYEK APYTOW MPSIMOA.

Pemats 3a1aun Ha KieT4aToi Oymare.

[IpoBOUTH BBIYKMCICHUS W HAXOAUTh YHUCIOBbIE M OyKBEHHBbIC 3HAYEHUS YIJIOB B TEOMETPUYECKUX 3ajladax C
WCIIOJIb30BaHUEM CYMMBI YIJIOB TPEYTOJbHUKOB W MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB, 00Opa30BaHHBIX MPU MEPECEUCHUU JIBYX
IapaJiyICIIbHBIX MPSMBIX CEKYIIEH. Pelars npakTuuecKkre 3a1aun Ha HaX0KAEHUE YIJI0B.

Brnanets noHsiTHEM r€OMETPUUYECKOTO MECTa TOYEK. Y METh ONPEIENATh OUCCEKTPUCY YTila U CEPEIUHHBIN MEePIICHIUKYIISIP
K OTPE3KYy KaK T€OMETPUUECKHE MECTA TOUEK.

DopMynMpOBaTh ONPEAEIEHUS OKPYKHOCTH U KPYyra, XOpAbl U JIUAMETPa OKPYKHOCTH, IMOJIb30BAThCS UX CBOMCTBAMM.
YMeTh NpUMEHSTh 3TU CBOMCTBA TPHU PEIICHUU 3a7a4.

Brangets moHATHEM OMMCAaHHOM OKOJIO TPEYTOJIbHUKA OKPYXHOCTH, YMETh HaxoIUTh ee 1eHTp. [lonp3oBarbes daktamu o
TOM, 4TO OMCCEKTPUCHI YTJIOB TPEYTroJIbHUKA MEPECEKAIOTCS B OJIHOM TOUYKE, U O TOM, YTO CEPEAUHHBIC MEPIEHAUKYISAPHI K
CTOPOHAM TPEYTOJIbHHUKA MEPECEKAIOTCA B OJJHOM TOUKE.

Brnagere noHsiTHEM KacaTeabHOM K OKPYKHOCTH, MOJIB30BATHCS TEOPEMOM O EPIICHANKYIISIPHOCTH KacaTeJIbHOM U paanyca,
ITPOBEJICHHOIO K TOYKE KACaHHS.

[Tonp30BaTHCA NPOCTEUIIUMU TEOMETPUUECKUMHU HEPABEHCTBAMM, TOHUMATh UX MPAKTUYECKUN CMBICI.

HpOBOI[I/ITB OCHOBHBIC TCOMCTPHUYCCKHUC ITIOCTPOCHHU C ITIOMOIIBIO HUPKYJISA U JIMHEUKH.

[IpeameTHBIEC pE3ynbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca K KOHILy 00yueHus B 8 kJiacce.
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Pacnio3HaBaTe OCHOBHBIE BHJIBl YETHIPEXYTOJIBHUKOB, MX 3JIEMEHTHI, IOJb30BATbCS HMX CBOMCTBAMM IIPH PELICHUU
FCOMETPUYECKUX 3a1a4.

[IpyMeHsTh CBOMCTBA TOUKM IIEpPECEUCHUs MEUaH TPEYroJbHUKA (LIEHTpa Macc) B PELICHUM 3a/1a4.

Braners moHATHEM CpEIHEN JIMHUM TPEYTOJIBHUKA U TPAIlCLIMH, IPUMEHATh UX CBOWCTBA IIPU PEILICHUH F€OMETPUUYECKUX
3amad. Ilosmp3oBaThcst Teopemon Paseca U TEOPEMOM O MPONOPLUUOHANBHBIX OTpPE3Kax, NMPUMEHATh HUX I PELICHUS
IIPAKTUYECKUX 3a/1a4.

[IpuMeHsTh IPU3HAKU 110100UsI TPEYTOJIBHUKOB B PELLICHUN T'€OMETPUUECKHX 3a/1ad.

[Tonb3oBatbea Teopemoit [ludaropa nis pemieHns reoMeTpUYECKUX U NPAKTUYECKUX 3aad. CTpOUTh MaTEMaTUYECKYIO
MOJIE/Ib B IIPAKTUYECKUX 3a/1a49aX, CAMOCTOSATEIIBHO IIPOBOAUTD YEPTEK U HAXOAUTH COOTBETCTBYIOIIUE JUIMHBI.

Brnaners NOHATUSAMH CHHYCA, KOCHHYCA U TAHTE€HCA OCTPOTO yIJIa MPSMOYTOJIBHOTO TPEyroJibHuKa. [lonb30Barecs atTumMun
MOHATHSIMU ISl PEIICHNS IPAKTUYECKUX 3a]1a4.

Boruncnsate (pa3iauyHbIMM CHOCOOAMM) IUIOIIAAbL TPEYrOJbHUKA M IUIOIIAJM MHOTOYTOJBHBIX (GUryp (HOJbB3ysCh, I'ZE
HEO00XO0IUMO, KAJbKYJIATOpOM). [ [pUMEHSATh MOJydeHHbIE YMEHUS B IPAKTUYECKUX 3a]adax.

Brnaners mOHATHUAMM BIIMCAHHOTO M LIEHTPAJIBHOIO YIVIA, UCIIOJIB30BATh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIAX MEXIY
XopAamu (CeKyIIMMH) U yIiie MEXAY KacaTelbHOM M XOPJO0i MpHU PEeIIeHUH T€OMETPUYECKHX 3a]1ay.

Biianers noHATHEM ONMCAHHOTO YETHIPEXYTOJIBHUKA, IPUMEHATh CBOMCTBA OIMIMCAHHOI'O YETHIPEXYTOJIbHUKA IPH PELIECHUN
3a/1ad.

IIprMeHATh MOMyYEeHHBIE 3HAHUSA HA NPAKTUKE — CTPOMTH MATEMATUYECKHUE MOJEIW Ul 3a4a4 pPEalbHOW JKU3HU H
POBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHUEM MOA00MS M TPUTOHOMETPUHU (TOJB3YACh, Ile HEOOXOIUMO,

KQJIBKYJISITOPOM).

[IpeameTHBIEC pe3yNbTaThl OCBOCHUS MPOrpaMMbl yueOHOTO Kypca K KOHILy 00yueHus B 9 kJiacce.
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3HaTh TPUTOHOMETPUYECKUE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX IOMOILBIO PA3IMYHBIE HIEMEHTHI MPSMOYTOJIBHOTO
TPEYrOJIbHUKA («PEIICHUE MPSIMOYTOJbHBIX TPEYrOJbHUKOB»). HaxoauTe (C MOMOIIBIO KadbKyJISATOpPA) JJIMHBI M YIJIBI IS
HETaOJMYHBIX 3HAYEHUI.

[Tonb30BaTbes popmynamMu MPUBEACHUS K OCHOBHBIM TPUTOHOMETPUUYECKUM TOKJIECTBOM /ISl HAXOKICHHUSI COOTHOIICHUIA
MEXKy TPUTOHOMETPUYECKUMU BEIIMYUHAMMU.

Hcnonb30BaTh TEOPEMBI CMHYCOB M KOCHHYCOB [UIsl HAaXOXKIEHUS Pa3IMYHBIX 3JIEMEHTOB TPEYroJbHUKA («pEIIeHHE
TPEYTrOJIbHUKOBY), IPUMEHAThH UX MIPU PEIICHUN T€OMETPUUYECKUX 3a/1a4.

Brnagers mnoHsTHSAMU 1peoOpa3oBaHUs IMOA00MS, COOTBETCTBEHHBIX 3JIEMEHTOB NOA00HBIX ¢uryp. Ilons3oBarbes
CBOMCTBaMH IMOAO0OUSI MPOU3BOJIBHBIX (DUTYp, YMETh BBIYUCIATH IJIUHBI U HAXOAUTh YIUIbI Y NOA0OHBIX Quryp. [Ipumenars
CBOICTBa MOAOOMS B MPAKTUYECKUX 3a/1a4aX. Y METh IPUBOIUThH IPUMEPHI MTOJOOHBIX (PUTYp B OKPY’KaIOILIEM MUPE.

[Tonp30BaThCA TEOPEMAMHU O MPOU3BEAECHUN OTPE3KOB XOPI, O MPOU3BEAECHUN OTPE3KOB CEKYIIMX, O KBAaIpaTe KacaTeIIbHOM.

[Tonb30BaThCcs BEKTOpAMM, IOHHMMATh HMX TEOMETPUYECKHMH U (U3NYECKUH CMBICHI, NPUMEHATh HX B PpEUICHUU
F€OMETPUYECKHUX U PU3NUEcKUX 3a1a4. [IpuMeHsTh CKansipHOE MPOU3BEICHUE BEKTOPOB JIsl HAXOXACHUS IJIMH U YIJIOB.

ITonp30BaThCA METOIOM KOOPAMHAT HA IJIOCKOCTHU, IPUMEHSTH €r0 B PELICHUU T'€OMETPUUYECKUX U IIPAKTUYECKUX 3a1a4.

Brnaners noHATHAMYU IPaBUIBHOIO MHOTOYT'OJIBHUKA, JUIMHBI OKPYKHOCTH, JUIMHBI JyTH OKPYKHOCTH U PAMAHHON MEPBI
yIJIa, YMETh BBIYUCIIATH IUIOLIAAb Kpyra U €ro yacTteu. [IpuMeHsaTh 1oydYeHHbIe YMEHHUS B IIPAKTUYECKUX 3a/1a49ax.

Haxonutb ocu (WM UEHTPBI) CAMMETPUH QUTYD, IPUMEHSTh ABMKEHUS TJIOCKOCTU B MPOCTEUIINX CITydasiX.

IIprMeHATh MOMyYEeHHBIE 3HAHUSA HA NPAKTUKE — CTPOMTH MATEMATUYECKHME MOJEIU Ul 3a4a4 pPEalbHOW JKU3HU U
IPOBOJUTH COOTBETCTBYIOIIME BBIYMCICHUS C NPUMEHEHUEM MOAO0OUS U TPUTOHOMETPUYECKUX (YHKUUN (MONb3YSCh, TN

HEO0OXO0IMMO, KaJTbKYJISITOPOM).
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TEMATHYECKOE INTAHUPOBAHMUE 7 KJIACC

HanMmeHoBaHue pasnena KonmdecTso OCHOBHOE OcHOBHBIE BUBI ACATEILHOCTH 00yUYAOIUXCS
(Temnbl) Kypca 4acoB CoZCpKaHUE
[Ipocreimue 14 [Ipocreimmue DopMyJTHPOBATH OCHOBHBIE ITOHATHS U ONPEIEIICHHUSI.
reoMeTpudecKkrue GUTrypsl U FeOMETPUYECKHUE Pacno3naBaTh U3yueHHbIE T€OMETpUUECKUE (QUTYPHI,
uX cBoicTBa. 3mepenue OOBEKTHI. onpeneaaTh UX B3aUMHOE PACIOJIOKEHUE, BBINOJIHATH
MHoroyromnpHuK, YEepTEXK MO YCIOBHIO 3a1a4H.

IrCOMCTPHUICCKUX BCIIMINH

nomaHas. CMeXHbIE

Y BEPTUKAJIbHBIE
yriasl. Pabota ¢
MPOCTEUIIINMHU
yepTeKaMu.
N3mepenne TMHENHBIX
U YTJIOBBIX BEJIWYMH,
BBIYUCJIEHHUE OTPE3KOB
U yTJIOB

IIpoBoauTH ITpOCTENIINE ITOCTPOCHUS C TOMOIIBIO IUPKYJIS

Y JIMHEUKU.

N3mepsATh JINHEWHBIE U YTIIOBBIE BEIMYMHBI TEOMETPUYECKUX U
IPAKTUYECKUX OOBEKTOB.

Onpeneasith «Ha ria3» pa3Mepbl peasibHbIX 00BEKTOB,
NPOBOIMTH TPYOYI0 OLIEHKY X Pa3MEpPOB.

PemaTp 3a1a4n Ha BEIYMCIICHHUE JUIMH OTPE3KOB U BEJIMYUH
YTJIOB.

PemaTe 3a1a4n Ha B3aMMHOE PaCIIOJIOKEHUE

T€OMETPUUYECKUX (QUTyp.

IIpoBoauTh KiIaccuPUKAINIO YTIIOB, BLIYMCIAITD
JUHEWHbIC W YTJOBbIE BEJIWYWHBI, MPOBOAMTH
HEOOXOMUMBIE  JIOKA3aTeNIbHbIE  PACCYKIICHUS.
3HAKOMHUTBHCS ¢ UCTOPHEH Pa3BUTHUS TEOMETPUU

TpeyronbHUKN

22

[TonsTue 0 paBHBIX
TPEyroJIbHUKAX

Pacno3naBaTth mapbl paBHBIX TPEYTOJbHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHHeM IMPU3HAKOB).
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Y TIEpPBUYHBIC
IIPEACTABIICHUS O
paBHBIX (puUrypax.
Tpu npuszHaka
paBeHCTBa
TPEYTOJILHUKOB.

[Ipu3zHaku paBeHCTBa

MPSMOYTOJIBHBIX
TPEYTOJIBLHUKOB.
CBOMCTBO MeIHAHBI
MPSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
IIPOBEECHHON K
TUIIOTEHY3E.
PaBHOOenpeHHbIE U
PaBHOCTOPOHHUE
TPEYTOJIbHUKHU.
[Ipu3Haku u
CBOMCTBA
pPaBHOOEIPEHHOTO
TPEYTOJIbHUKA.
Hepasencrea B
r€OMETPHH.

BoiBoauTH ciienicTBUs (PaBEHCTB COOTBETCTBYIOITUX
AJICMCHTOB) U3 PABCHCTB TPEYTOJIbLHUKOB.
@opMyIHPOBATH ONIPEACIICHUS: OCTPOYTOILHOTO,
TYHOYTOJIBHOTO, IPSIMOYTOJILHOTO, PABHOOSPEHHOTO,
PaBHOCTOPOHHETO TPEYTOJILHUKOB; OMCCEKTPHUCHI, BHICOTHI,
MeUaHbl TPEYTONBHUKA; CEPEAMHHOTO MEPIICHINKYIIIpa
OTpe3Ka; IepuMeTpa TPEyroabHUKa.

@opMyJIMPOBATh CBOMCTBA U IPU3HAKH PABHOOCIPEHHOTO
TPEYTOJIbHUKA.

Ctpoutb 4YepTekH, pemiaTb 3aJa4d C  ITOMOIIBIO
HAXOXKJEHUS PaBHBIX TPEYTOJILHHKOB.

IIpuMeHsATH IPU3HAKU PABEHCTBA MPAMOYTOJBHBIX
TPEYTOJLHUKOB B 3a7a4ax.

Hcnoab3oBath 1M(poBBEIC pecypchl AJsA HCCIAeA0BAHUS
CBOMCTB M3y4aeMbIX (UTYD.

3HAKOMUTBCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU
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[IpssMOyTrobHBIN
TPEYTOJIbHUK C YTJIOM

B 3(f

[TapamiensHbIC IPSMBIC, 14 TapanienbHbe @ opMyJIMPOBATH MOHSATHE MTAPALICIBHBIX PSIMBIX,

CyMMa YTJIOB TPEYTOJIbHHUKA NpAMBIE, NX CBOWCTBA. | HAXOAHTH IPAKTHYECKHE IPUMEPEL.
Hakpecrt nexammue, N3yuars cBolcTBa yrjioB, 00pa30BaHHBIX MPU TEPECEUCHUU
COOTBCTCTBCHHEBIC H napauieIbHBIX MPSIMBIX CEKYIIECH.

OIHOCTOPOHHHC YTJIbI,

IIpoBoaNTH 10KA3ATEIHCTBA NAPATUICITLHOCTH IBYX MTPSIMBIX
o0pa3oBaHHbIE TIPU

C MOMOIIBIO YIJIOB, 0Opa30BaHHBIX INPU MEPECEUEHUU STUX

nepeceYeHU N . .
IPSIMBIX TPETHECH MPSMOH.

HapajuIeIbHbIX B

MPAMBIX CeKyTeii). BIYHCIISITD CyMMI}; YIJI0B TPEYTOJIbHUKA I/(IS

TTpusHak MHOTOyTroJbHUKa. HaX0AuTh YNCIIOBBIC U OYKBCHHBIC

MapaIenbHOCTH 3HAYCHUS YTJIOB B FTE€OMETPUYCCKHUX 3aJjauax C

MPAMBIX Hepe3 UCTIOJIb30BaHUEM TgeopeM O CyMMe YIJIOB TPEYTONLHHKA 1

PABEHCTBO MHOTOYTOJIbHUKA. SHAKOMHUTBCS ¢ HCTOPHUEl pPa3BUTHS

paccTosHmii oT Touek | | COMCTPHA

OZHOW IIPSAMOM J10
BTOPOU MPSIMOM.
CymmMma yriioB
TPEYTOJIbHUKA.
Bremnue yribl
TPEYTOJIbHUKA

94




OKpyX HOCTb U KpPYT.
['eomerpuueckue

MOCTPOCHUS

14

OKpyX HOCTb,
XopJla Y JUaMeTp
MX CBOMCTBA.
Kacarenbnasa
OKPY>KHOCTH.
OKpyX HOCTb,

D®opMyJIHPOBATH OIPeIeTeHUsI: OKPYKHOCTHU, XOPIBI,
JIMaMEeTpa U KaCaTeJIbHOM K OKPYKHOCTH.

N3y4yarb UX CBOKCTBA, IPU3HAKU, CTPOUTH YEPTEXKHU.
HccaenoBarb, B TOM YHCIIE UCIOJIb3YH HUPPOBBIE
pecypcehl: OKPYKHOCTb, BHIMCAHHYIO B yTOJ; HEHTP
OKPY’KHOCTH, BIIMCAHHOU B YI'0JI; PABEHCTBO OTPE3KOB

BIIMCaHHAsA B YT'OJI.

ITonsitue o I'MT,
NIPUMEHCHUE B
3aJlavyax.
buccexrpuca un
CEepEIUHHBIN

NEPHSHAUKYIIAP Kak

reOMEeTPUUECKUE
MECTa TOYEK.
OKpyX HOCTb,
OTHCaHHasi OKOJIO
TPEyTOJIbHUKA.
OKpy>XHOCTB,
BITMCAaHHAs B
TPEYTOJIbHUK.
[Ipocreimue
3aa4n Ha
MOCTPOCHUE

KacaTeJIbHbBIX.
HUcnoab3oBats MeToa I’ MT myis qokasarenbcTBa TEOPEM O
nepeceueHur OUCCEKTPHUC YTIIOB TPEYTOJIbHUKA U
CEPEIMHHBIX MEPIECHIUKYISAPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomoubo I'MT.

OBJiageBaTh NOHATUSIMH BIIMCAHHON M OITMCAHHOM
OKPY>KHOCTEMW TPEYroJIbHUKA, HAXOAUTh [IEHTPHI ITUX
OKPYKHOCTEM.

PemiaTh OCHOBHBIC 32124 HA MOCTPOEHME: YIJia, PABHOTO
JIAHHOMY; CEpEIMHHOTO MEPICHAUKYIISIPA TaHHOTO

OTpPE3Ka; MPSIMOU, IIPOXOAALIEH Yepe3 JaHHYIO TOUKY U
MEPIEHANKYIIPHON TaHHON TIPSIMO; OMCCEKTPUCHI

JAHHOT'O YIJIa; TPEYTOJIbHUKOB IO PA3JIMYHBIM JIEMEHTAM.
3HAKOMUTBCS ¢ HCTOPHUEH PA3BUTHUS TEOMETPUU
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[ToBTOpEeHue, 06001IeHNE 4 [ToBTOpeHue u Pemarts 3agaum Ha MOBTOPEHUE, WJUTIOCTPUPYIOITUE CBSI3U
3HAHUN 0000111eHuE MEXY Pa3IMYHbIMU YaCTSIMH Kypca
OCHOBHBIX
IIOHATHU U
METOJIOB Kypca
7 xnacca
OBIIEE KOJIMYECTBO 68
YACOB IIO
[TPOTPAMME
8 KJIACC
HaumeHoBaHue paszaena | KomuuecTso OCHOBHOE OcCHOBHBIE BUJIBI JICSITEIIBHOCTH 00YYaIOIIUXCS
(Tembl) Kypca 4acoB coliepKaHue
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UeThIpexyroabHUKH 12 Tapamienorpamm, HN300paxkaTh 1 HAXOAUTH HA YEPTEKAX YETHIPEXYTOJIbHUKHU
€ro MPHU3HAKA 1 pa3sHbIX BUIOB M HMX DJJeMEHTH. DopMyauMpoBaTh
cBomcTBa. YacTHbIE onpeaecjacHusi. ImapajuiejorpamMmma, MMpsAMOYTOJIbHUKA,
cllydau pomba, KBaapaTa, Tpamneluud, paBHOOOKOW Tpamneluu,
I1apajijIeJIOrpaMMOB IIPSMOYTOJIbHOW TPaNELHH.

(IpSIMOYTOJIbHUK, Joka3pIBaTh M HCHOJb30BATh IPH PeELICHUM 33424
pomO, KBaapar), ux IIPU3HAKH U CBOMCTBA: MApaAJJIEIOrpaMma,
IIPU3HAKYU U CBOWCTBA. | MPSIMOYTOJbHUKA, poMOa, KBaJpara, Tparneiuu, paBHOOOKOM
Tpamerus. Tpareuuu, NpsIMOyTrOJIbHON TpaneLyu.
PapHobokas u IIpumeHsiTL METOA YIBOCHUS MEAUAHBI TPEYTOJIbHUKA.
NpSAMOYTOJIbHAS

Hcnoan3oBathb 111GpOBBIE PECYPCHI IS UCCIETOBAHUS
Tpanenuu. Meron .

CBOWCTB U3y4aeMbIX (UTYD.
YABOCHUSI MEIUAHBI. .
I{enTpanbHas 3HAKOMUTBHCS ¢ HCTOPHUEH Pa3BUTUS TEOMETPUU
CUMMETpPHUS

Teopema daneca u Teopema 15 IIpoBOAUTH MOCTPOEHUS C TOMOLIBIO HUPKYJISI U JIMHEUKU

0 IIPOIMOPpHHUOHAJIbHBIX

OTpe3Kax, MoJ00HbIC
TPEYTOJIbHUKHU

Teopema @aneca u
TeopeMa o
MPONOPLIUOHATIBHBIX
oTpe3kax. Cpennsis
JIMHUS TPEYTOJIbHHKA.
Tpaneuus, ee
cpenHsis

¢ wucnoip3oBaHue teopembl Daneca u TEOpPEMBI O
MPONIOPLUMOHAIIBHBIX ~ OTpE3KaX, CTPOUTh YETBEPTHIU
MPONIOPUMOHAIBHBIN OTPE3OK.

HpOBO}II/ITI) A0KRa3aTeJbCTBO TOro, 4YTO MCAHAHBI
TPCYT'OJIbHUKA IICPCCCKAIOTCA B OI[HOI71 TOYKE, 1 HAXOAUTDH
CBsA3b C HEHTPOM MacCC, HAXOAUTb OTHOIICHHUEC, B KOTOPOM
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JIMHUSL.
[IponopuroHaibHBIE
oTpe3ku. LlenTp
Macc B
TPEYTOJIbHUKE.
[TomoOubIE
TpEyroJbHUKU. Tpu
MpU3HaKa moo0us
TPEYTOJIbHUKOB.
IIpumenenue
nogoOusi mpu
pelIeHun
MPAKTUYECKUX 3a/1a4

MEUAHBI ISTISATCS TOUKOU WX TIEPEeCCUCHUS.

HaxoanTh mogo0HbIE TPEYTOJILHUKHA Ha TOTOBBIX YePTEKax
C YKa3aHHUEM COOTBETCTBYIOIINX MPU3HAKOB TTOI00MSI.
PemaTh 3agaum Ha MOJ00HBIE TPEYTOIBLHUKH C TIOMOIIIHIO
CaMOCTOSTEIILHOTO TIOCTPOCHUS YePTEHKEH U HaX OXKACHUS
MOA0OHBIX TPEYTOJIBHUKOB.

IIpoBoaUTH A0KA3aTEJLCTBA C HCIIOJIb30BaHUEM
MPU3HAKOB MOI00USI.

Jloka3bIBaTh TP NpU3HAKA [TOA00US TPEYTOJIbHUKOB.
IIpyMeHATH NOTyYEeHHBIE 3HAHUS IPH PEIICHUH
r€OMETPUYECKUX U NTPAKTUYECKUX 3a1ad.
3HAKOMUTBHCS ¢ MCTOPHUEH PA3BUTHUS TEOMETPUU

[1nomans. Haxoxnenne
IJIOIAJEH TPEYTOJIbHUKOB
U MHOTOYTOJIbHBIX (QUTYP.
[Tnomaay nogo0HbIX PUryp

14

CBoiicTBa IIOIIAEN
r€OMETPUYECKUX
buryp. ®opmynbl
JUTS TUTOIIAIN
TPEYTOJIbHUKA,
napasjeaorpamma,
Tpareiuu.
Breruncinenue
IJIOIIAZEN CIIOKHBIX

dburyp.

OBianeBaTh NEPBUYHBIMH MPEACTABIEHUAMH 00
oO1elt Teopuu wiom@aau (Mepsl), popmMyJanpoBaTh
CBOMCTBA TUIOIIA/U, BBISICHITH WX HATJISIAHBIA CMBICIL.
BoiBoauTh opMyIIBI TIIOMAIN TTapalIeIorpaMMma,
TPEYTOJIbHHKA, TPaNeuu U3 GOPMYJIbI TUTOIIAIH
MPSIMOYTOJIbHUKA (KBaJpaTta).

BoiBoAUTH (GOPMYITBI TIIOMIATH BEITYKIIOTO
YEeTHIPEXYTOJbHUKA Yepe3 TUArOHAIN U YTOJI MEKIY
Humu. Haxoauts miomanu Guryp, n300pakeHHBIX Ha
KJIeT4aTol Oymare, HCNOJb30BaTh pazOueHne GUrypsl Ha
4acTH W JOCTPavBaHHUE.
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[Tnomanu ¢uryp Ha
KJIeT4aTol Oymare.
[Tnomaau nog00HbIX
¢buryp. 3agaum c
MPAKTUIECKAM
CoJIep KaHUEM.
Pemenue 3amau ¢
MTOMOIIIBIO METOIa
BCIIOMOTaTENIbHON
TIJIOTIATN

Pa36upaTh npuMepsbl UCIIOIH30BaHUS BCTIOMOTaTeIbHON
TUTOMIAM JIJIs1 PEIICHUSI TEOMETPHUECKHUX 3a/1a4.
HaxoauTth 1iomiaam mogo0HsIxX Guryp.

BurumcasiTh miomaan pa3anyHbiX MHOTOYTOJIBHBIX (PUTYp.

Pematsb 3agauM Ha MJI0IIA/1b C MPAKTUYECKUM
coaepKaHUEM
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Teopema [Tudaropa
Y Havyajla TPUTOHOMETPHUH

10

Teopema [Tudaropa,
ee MPUMEHCHHE.
Omnpenenenue
TPUTOHOMETPHUCCKUAX
GbyHKIIUH OCTPOTO
yria
PSIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUCCKHE
COOTHOIIICHHS B
PSIMOYTOJIBHOM
TPEYTrOJbHUKE.
OcHoBHOE
TPUTOHOMETPHUECKOEC
TOXIE€CTBO

Joka3zpiBaTh TeopeMy [ludaropa, ncnosb3oBarh ee B
IPAKTUYECKUX BBIYACICHUSX.

DopMyJIMPOBAThH ONPEICICHUS

TPUTOHOMETPUUYECKUX (PYHKIIHI OCTPOTO yTIJa,
NPOBEPATH UX KOPPEKTHOCTH. BHIBOAUTH
TPUTOHOMETPUYECKHUE COOTHOLICHUS B

IIPSAMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBarh COOTHOLIEHUS MEXKAY CTOPOHAMH B
IPSAMOYTOJIBHBIX TPEYTOJIbHUKAX C yriaaMu B 45° m 45°;
30° u 60°.

Hcnonb3oBath GopMysibl IPUBEACHUS U OCHOBHOE
TPUTOHOMETPHUUECKOE TOKIECTBO JJIsL HAXOKACHUSA
COOTHOLIEHUM MEXAY TPUTOHOMETPUUECKUMU (PYHKIUSIMU
Pa3JIMYHBIX OCTPBIX YIJIOB.

IIpyMeHATh NOJIyYEHHBIE 3HAHUS U YMEHUS NPU PEIICHUU

IMPAKTHYCCKUX 3a/1a4.

3HAKOMMTBHCH ¢ UCTOPHEH PA3BUTHUS T€OMETPUU
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YTJbl B OKPY>KHOCTH.
BrniucanHble U ONMMCAaHHbBIC
YETBIPEXYTOJbHUKH.
KacarenbHbie K
okpyxHocTH. Kacanue
OKPYKHOCTEMN

13

Bnoucanubie n
LIEHTPaJIbHbIC

YIJIBL, YTOJI

MEXKTY
KacaTeJIbHOU M
XOpAOH.

YTibl MeXIy
XopAaMu H
CEKYIIIUMH.
Bnoucannrsie n
OIMCAHHBIC
YETBIPEXYTOJIbHUKHU,
WX MIPU3HAKU U
CBOMCTBA.
[Ipumenenue sTux
CBOWCTB MpH
pelIeHun
r€OMETPUYECKUX
3aja4.

B3aumnoe
PAaCIIOJIOKEHUE ABYX
OKPY>KHOCTEH, 001111e
KacaTeJIbHbIC.
Kacanue
OKPY>KHOCTEMN

®opMyJIMPOBATH OCHOBHBIE OIIPENICICHUS], CBA3AHHbBIE C
yriaamu B Kpyre (BIIMCAaHHBIN yTroJl, IEHTPAJIbHBIN YIrodm).
HaxoauTh BrMCaHHBIE YTIIbI, ONUPAIOLIMECS HA OJIHY IYTY,
BBIYHCJIATH YIJIbI C IOMOUIBIO TEOPEMBI O BIMCAHHBIX
yriax, TEOPEMBbI O BIIMCAHHOM YETBIPEXYTOJIbHUKE,
TEOPEMBI O LICHTPAJIBbHOM YIJIE.

HccaenoBath, B TOM YUCIIE C TOMOILIBIO IIU(PPOBBIX
pPECYpCOB, BIIMCAHHBIE U ONMCAHHBIE YETHIPEX YT OJIbHUKH,
BBIBOJAMTH UX CBOMCTBA U MPU3HAKH.

HMcnoan30BaTh 3TU CBOMCTBA U IMPU3HAKU IIPH PCHICHUN
3agad
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[ToBTOpeHue, 0600IICHNE 4 ToBTopeHHe Pemathb 3agaum Ha MOBTOPEHUE, UJUTIOCTPUPYIOIIUE CBI3H
3HAHUMN OCHOBHBIX ToHstmii y | MEKAY Pa3IMIHBIMH JaCTAMHU Kypca
METOJIOB KYpCOB 7 W
8 KJ1acCOB,
00001IeHIE 3HAHU T
OBIIEE KOJJMYECTBO 68
YACOB I10 ITPOT'PAMME
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9 KVIACC

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

Pemienue TpeyroibHUKOB

bynkuumii yrinos ot 00

1o 1800. ®opmyisl
PUBEACHUS.
Teopema KOCHHYCOB,
TeopeMa CHHYCOB.
Pemenue
TPEYTOJIbHUKOB.
[IpakTueckoe
PUMEHEHUE
JIOKa3aHHBIX TEOPEM

HanmenoBanue pasaena | KoauuecTBo OcHOBHOE
(Temnl) Kypca 4acoB COLEpIKAHUE
Tpuronomerpus. TeopeMbl 16 Onpeienenne @®opMyJIUPOBATH  ONpedeJIeHUsT  TPUTOHOMETPUYECKHUX
KOCHUHYCOB Y CHHYCOB. TpUroHoMeTpruueckux | (QYHKLHI TYIBIX U IPSMBIX YIJIOB.

BbIBoaAMTH TEOpEMY KOCUHYCOB M TEOPEMY CUHYCOB (C
paanycoM OMMCaHHOW OKPY>KHOCTH).

BeiBoauTh (popMyJibl NI BHIYUCICHHUS IJIOLIAAEH C
HCMO0JIb30BaHNEM TeopeM TPUroHoMeTpum (dhopmyia
IJIOIIA/IA TPEYTOJIbHUKA YEPE3 IBE CTOPOHBI U YIOJI
MEXy HUMH, (hopMyIia MIIOMAa1 YEThIPEXyTrOJbHUKA
Yyepes3 ero AMaroHaliy U yroj MexXIy HUMU).

Pemiatb TpeyroapHUKMU.

Pemarn IMPAKTHYCCKHEC 3aJ]a4u, CBOAAIIUCCS K
HaXO0XIACHHUIO PA3JIMYHBIX 3JICMCHTOB TPCYI'OJIbHUKA
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[IpeoOpazoBanue moaoous. 10 OcBauBaTh NOHATHE TIPEOOPA30OBaHUs TOO0US.
ITonsatue o .
Mertpuueckue HccaenoBathb OTHOIICHUE JIMHEWHBIX 3JIEMEHTOB (DUTYP
npeoOpa3oBaHUuN
COOTHOILICHUS pu MpeoOpa3oBaHruU OI00MS.
no1o0ous. .
B OKpPY>KHOCTH Haxoaurtsb IMPHUMCPHBI noo0us B OKPYKaromicHu
CoOTBETCTBEHHBIE .
NEUCTBUTEIBHOCTH.
DJIIEMEHTHI B
[OZIOGHBIX Hryp. BIBOAUTHb METPUUYECKUE COOTHOILLICHUS MEXKITY
TpPE3KaMHU X KYLIMX U KacaTeIbHbIX
Teopema o 0Tpe3 OpX, CEKYIIL care %
UCIIO0JIb30BaHUEM BIUCAHHBIX BU I HBIX
[POM3BEICHUH CIIOJIb30BAHUE ; ca YTJIO 0110
TPEYTOJbHUKOB. PemaTh reoMeTpruiecKre 3a1auu 1
OTPE3KOB XOpa, peYTo © S COMCTPIHCCIHE 547 6
YU U BbHOM KU3HU
Teopema 3aaa 3 peasbHO 3HU C UCIIOJIb30BAHUEM ITOJAOOHBIX
TPEYTOJIbHUKOB
O MPOU3BEICHUU
OTPE3KOB CEKYILIUX,
TEOpEMA O
KBaJpaTe
KacaTeJIbHOM.
[Ipumenenue B
pELIeHUH
r€OMETPUUYECKUX
3a1a4
BekTopsl 12 Onpesernenne Hcnoab30BaTh BEKTOPHI KaK HAIIPABJICHHBIC

BEKTOPOB, CII0KEHHE
U BBIUUTAHUE
BEKTOPOB,

OTPE3KH, UCCJIEN0BATH TEOMETPUUECCKUIA
(mepemernienue) u GU3NYECKUM (CUIIa) CMBICIBI

BEKTOPOB.
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YMHOKEHUE BEKTOPA
Ha YUCJIO.
PusnyecKkui u
r€OMETPUYECKHUI
CMBICJI BEKTOPOB.
Paznoxenue
BEKTOpA IO JBYM
HEKOJUIMHEAPHBIM
BEKTOpAM.
Koopaunatel
BEKTOpA.
CxkansapHoe
IIPOU3BENICHUE
BEKTOPOB, €T0
IIPUMEHEHUE IS
HAXOXJCHUS JUIUH U
yrioB. Pemenue
3a7a4 C NOMOUIBIO
BEKTOPOB.
IIpumenenue
BEKTOPOB IS
peLIeHUs 3a0a4
busuku

3HATH onpejieieHlsi CyMMbI U Pa3HOCTH BEKTOPOB,
YMHOKEHHSI BEKTOPA Ha YUCJIO, HCCJIe10BATh
Tr€OMETPUYECKUNA U (PU3NYECKUN CMBICIBI ATUX ONEPAIIHiA.
PemaTh reomeTpuyeckue 3aa4u ¢ UCIOJIb30BAaHUEM
BEKTOPOB.

PackaaapiBaTh BEKTOP M0 ABYM HEKOJUTMHEAPHBIM
BEKTOpaM.

Hcnoab3oBath CKaIsipHOE MPOU3BEICHNE BEKTOPOB,
BBIBOJMTH €r0 OCHOBHBIE CBOWCTBA.

BbI4ucJasiTh CyMMY, Pa3HOCTh M CKaJISIPHOE MPOU3BENICHUE
BEKTOPOB B KOOPJIMHATAX.

HpI/IMeHﬂTb CKaJIIpPHOC IIPOU3BCACHUC IOJIsI HAXOXKIACHUSA
JJIMH U YI'JIOB
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I[eKapTOBI)I KOOPpAWHATLI

Ha IIJIOCKOCTH

JlekapTOBBI
KOOPAMHATHI TOYEK
HA IJIOCKOCTH.
YpaBHEHHUE TPAMOM.
YpaBHeHHE
OKPYHOCTH.
KoopanHatel Touek
[IepeCceyYCHUs
OKPYXHOCTH U
npssmon. Meron
KOOpJIMHAT IIPH
pELICHUH
r€OMETPUYECKHUX
3a/1a4, MPaKTUYECKUX
3a/1a4y

OcBauBath NOHATHE NIPIMOYTOJIBHOW CUCTEMBI
KOOPAMHAT, 1EKAPTOBBIX KOOPIANHAT TOYKH.

BbIBOAMTH ypaBHEHUE NPSAMOU U OKPYKHOCTH.

BoieJTh OTHBIN KBAIpaT [T HAXOXKICHUS

LIEHTPa ¥ paanyca OKPY>KHOCTH IO €€ YPABHEHHUIO.

Pemiath 3a1a4M Ha HaX0XKJIEHUE TOUEK

NIEPECEUYEHNUS MPSIMBIX U OKPYKHOCTEN C TOMOIIIBIO METO1A
KOOpJAHHAT.

Hcnoan3oBaTh CBOMCTBA YIIIOBOTO KO PuItneHTa npsamMon
IIPU PELUICHUM 3a1a4, I ONPEACIICHUS PACTOJIOKEHUS
IPSMOM.

IIpumMeHsaTsL KOOPAMHATBHI IIPU PELIEHUU
FEOMETPUYECKUX M IPAKTUYECKUX 3alad,

JUISl IOCTPOEHUSI MAaTEMAaTUYECKUX MOJIEIIEN

peanbHBIX 3a7a4 («METOJI KOOPIUHATY ).

Mosb30BaTHLCA 1151 TOCTPOEHUS U UCCIIEIOBAHUN
IU(POBBIMH PECYpCAMH.

3HAKOMMTBHCS ¢ HCTOPHEH PA3BUTHUS T€OMETPUU
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[IpaBuibHBIE
MHOTOYTOJIbHUKH.
JInuHa OKpY>KHOCTH H
MJI0IA/Ib KpYTa.
Brruucnenne nomanen

[IpaBunbHbBIE
MHOTOYTOJIbHUKH.

Yucno 0. Jnunra
OKPYXHOCTH, TyTH
OKPYKHOCTH.
Papnannas mepa

yria.
[Tmomane kpyra,
CEKTOpa, CErMEHTa

®opMyJIMPOBaTh ONPECICHNUE TPABUIBHBIX
MHOTOYT'OJIbHUKOB, HAXOAUThb UX AJIEMEHTHI.
ITosb30BaTHCSI NOHITUEM JUIMHBI OKPY>KHOCTH,
BBEJICHHBIM C TIOMOIIIBIO MPABUIIbHBIX MHOT'OYTOJIBHUKOB,
onpeaeasaTs uncno O, AnmuHy 1yru 1 paguaHHyIo Mepy
yria. [lpoBoauTh mepexoa OT paAMaHHON MEpHI yriaa K
rpalyCHOM U HA0OOPOT.

OnpenessiTh WIOWAAL KPYra.

BoiBoauTh (popMy.ibl (B rpajyCHON U paJuaHHON Mepe)
JUTSL IJTUH YT, TUTOIIA/IEd CEKTOPOB U CETMEHTOB.
BoruncasaTs mionaay Guryp, BKIHOYAIOMUX 3JIEMEHThI
OKPYXXHOCTH (KpyTa).

HaxoauTh ruiomaay B 3aj1a4ax peajibHOM KU3HU
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JIBM>KEHUSI TITTOCKOCTH

ITonsiTue o
JBH>KCHUU
IIJIOCKOCTH.
[TapayutenbHbII
MIEPEHOC, TOBOPOT
[Ipumenenue npu
pelIeHnH 3a1a4

Pa30uparte npuMepsl, WUTFOCTPUPYIOLIUE TTOHITHUS
JIBHKEHUS.

@®opMyIMPOBaTh ONPEIEICHUS MapalIEIbHOIO IIEPEHoca,
IIOBOPOTA U OCEBOW CUMMETPHH.

BbIBOAUTH UX CBOMCTBA, HAXOAMTH HEIIOABUKHBIE TOUKH.
HaxoauTb HEHTPBI 1 OCU CUMMETPUN MPOCTEUIIINX

duryp.

IIpuMeHATH apaIIENbHBIN NEPEHOC U CUMMETPHIO

P pEUICHUU T€OMETPUYECKUX 3a1a4 (pa3ouparhb
IPUMEPHI).

Hcnoab3oBath 11l TOCTPOEHUS U UCCIEI0BAHUI TU(POBBIE
pecypcbl

[loBTOpEeHue, 06001IeHNE,

CUCTEMATH3aIUs 3HAHUU

IToBTOpEHHE
OCHOBHBIX IMOHSATUN U
METOJIOB KypcoB 7-9
KJIacCOB, 0000IIIeHNE
U CUCTEeMaTHU3aIus
3HaHui. [Ipocrenmme
r€OMETPUYECKHE
burypsl u ux
cBoiicTBa. M3mepenune
F€OMETPUYECKUX

BCJINYHH.

OnepupoBath noHATUAMU: UTYpa, TOUKA, TIpsIMasi, yro,
MHOTOYTOJIbHUK, PAaBHOOEIPEHHBIN U PABHOCTOPOHHUI
TPEYTOJIBHUKH, IPSIMOYTOJIbHBIN TPEYTOJIbHUK, MEINAHA,
OMcceKTpuca U BbICOTA TPEYTOJIbHUKA, TApalIeIorpaMm,
pOMO, PSMOYTOJILHUK, KBaJIpaT, Tpareuus; OKpyKHOCTb,
KacareJibHas; paBEeHCTBO U Moa00ue Gpuryp,
TPEYTOJIBHUKOB; MAPAIIENBHOCTD U NMEPIEHINKYJIAPHOCTD
MPSIMBIX, YTOJI MEXIY MPSIMBIMH, CUMMETPHUS
OTHOCHUTENBHO TOYKH U MPSIMOM; JUIMHA, PACCTOSIHUE,
BEJINYMHA YIJIA, IUIOLAb, IEPUMETP.
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TpeyroapHUKHU.
[TapamnensHbie U
MEPIEHAUKYIISIPHBIE
psIMBIE.
OKpy»XHOCTb U
KpYT.
I'eomeTpuueckue
MOCTPOCHHUS. Y TIIbI
B OKPY>KHOCTH.
Brniucanueie u
OTMCAHHBIE
OKPYKHOCTH
MHOT'OYTOJIBHUKOB.
[Ipsamas un
OKPY>KHOCTb.

YeTbIpexyroJbHUKH.

Bnoucanabpie u
OITMCAHHbIE

YCTBIPEXYTOJIbHUKU.

Teopema I[Tudaropa
U HaJasa
TPUTOHOMETPHUH.
Pemenune oOmmx
TPEYTOJIbHUKOB.
IIpaBuibHBIE

Hcnoab3oBath popMyJibl: epuMeETpa U IIIOMIAIN
MHOT'OYT'OJIbHUKOB, JIJIMHBI OKPYKHOCTH U IUIOIIAU KpyTa,
o0BbeMa NMpsMOYTOJIBHOTO Mapalieenunea.
OnepupoBarb NOHATUAMM: IIPSIMOYTOJIbHASI CUCTEMA
KOOPAMHAT, BEKTOP; MCIO0JAb30BATh JTU ITOHATHS IS
IIPEJCTABIICHU JAHHBIX U PELICHUS 3a1a4, B TOM YHCIIE U3
JIPYTUX y4EOHBIX NIPEIMETOB.

Pemiarh 3a1a4M Ha IOBTOPEHNE OCHOBHBIX IIOHATHUH,
WJUTIOCTPALIAIO CBA3EH MEXKY Pa3JIMYHBIMU YaCTAMM Kypca.
BriOMpaTs MeToA I peleHns 3a1a4u.

Pemiars 3aga4m 13 NOBCEIHEBHOW KU3HU
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MHOTOYTOJIbHUKH.
[IpeobpazoBanus
MJIOCKOCTH.

JBmxenus. [Togooue.

Cummertpus.
IInomans.
Brruucnenue
IJTOIAIEN.
ITnomaau mogo0HEBIX
buryp. JlekapToBbl
KOOpJIMHATHI Ha
IIOCKOCTH. BEKTOphI
Ha IJIOCKOCTHU

OBILIEE KOJIMYECTBO
YACOB IIO I[TPOI'PAMME

68
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OEJIEPAJIBHAS PABOYASA ITPOT'PAMMA YYEBHOI'O KYPCA
«BEPOATHOCTB U CTATUCTHUKA» B 7-9 KIIACCAX

INOACHUTEJIBHASA 3AIINCKA

B coBpemeHHOM 1M (PpOBOM MHpE BEPOSITHOCTh U CTATUCTHUKA IPUOOPETAIOT BCE OOJIBIIYIO 3HAUUMOCTb, KaK C TOUKHU 3pEHUS
NPaKTUYECKUX MPUIIOKEHUM, TaK U UX POJIA B 00pa30BaHUU, HEOOXOIMMOM KaxA0My yeiaoBeKy. Bo3pacTaet uncnio npodeccuid,
IIPU OBJIAJIEHUU KOTOPBIMU TpeOyeTcst Xopouias 0a30Bas MOJArOTOBKA B 00JIaCTH BEPOSITHOCTH U CTATUCTUKH, TaKas MOJATOTOBKA
BayKHA JIJIs POJIOJKEHUS] 00pa30BaHUs U JJIsl yCIEUTHON IPOo(eCcCUOHATBbHON Kapbephl.

Kaxxnp1il 4esnoBeK MOCTOSIHHO MPUHHMMAET PEIICHHS HAa OCHOBE HMMEIOIIMXCA Yy HEro JaHHbIX. A 1jii 00OCHOBaHHOIO
NPUHATHA PELICHUS B YCIOBUAX HEAOCTaTKa WM M30bITKAa HHPOPMAMU HEOOXOAMMO B TOM YHCJIE XOPOIIO CHOPMUPOBAHHOE
BEPOSITHOCTHOE U CTATUCTUYECKOE MBILICHHE.

NMeHHO mMo3TOMY OCTpPO BCTaja HEOOXOAMMOCTH CHOPMHUPOBATH y OOydarommxcs (YHKIMOHAJIBLHYIO TPaMOTHOCTD,
BKJIIOYAIONIYI0O B ce€0sl B KaueCTBE HEOTHEMJIEMOM COCTABISIOIICH yMEHUE BOCHPUHHMMATh U KPUTUYECKH aHAJIU3UPOBATH
uH(pOpMaIIUIO, IPEICTABICHHYIO B Pa3IMUHbIX (opMax, IOHUMATh BEPOATHOCTHBIN XapaKTep MHOTUX pealbHBIX IPOLECCOB U
3aBUCUMOCTEM, MPOU3BOJUTH NPOCTEUIINE BEPOSITHOCTHBIE PACUETHI.

3HAaKOMCTBO B y4eOHOM Kypce ¢ OCHOBHBIMM MTPUHIIMIIAMU cOOpa, aHaJIM3a | MPEACTaBICHUS TaHHBIX U3 PA3IUYHbIX chep
KU3HHU 00ILIECTBA U rOCYJapCTBa MPUOOIaeT o0ydaromuxcs K oOEeCTBEHHBIM HHTepecaM. M3yueHrne oCHOB KOMOMHATOPUKHU
pa3BHBAeT HABBIKM OpraHU3aluy Nepedopa U MojAcyeTa Ynucia BApuaHToOB, B TOM YMCIIE B MPUKIIAIHBIX 3a7a4ax. 3HAKOMCTBO C
OCHOBaMH TEOpUU rpadoB cO3JaET MaTEMAaTUYECKU PyHIaMEHT [l (POPMUPOBAHUS KOMIIETEHIIMH B 001acTH MHPOPMATHKU
U 1uppoBbIX TexHoJorui. IIpyM KM3yyeHUH CTATUCTUKM U BEPOATHOCTU OOOTalllaloTCsl MPEACTaBICHUS O0ydaroluuxcs O
COBPEMEHHOW KapTHMHE MHpa U METOAAaX €ro HccleAoBaHus, (popMHpyeTcs MOHMMAHUE POJU CTATUCTUKM KaK MCTOYHHKA

COMAJIBHO 3HAYUMOM I/IH(bOpMaHI/II/I 1 3aKJIaJAbIBAIOTCA OCHOBBI BEPOATHOCTHOT'O MBIIIJICHHA.
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B cooTBeTcTBUM C TAaHHBIMU LIEJISIMU B CTPYKTYpE IIpOrpaMMbl yueOHOro Kypca « BepoSaTHOCTh U CTaTUCTHUKA» OCHOBHOTO
oOmiero oOpa3oBaHMsI BBIIEICHBI CIEAYIOIIME CofAepxaTelbHO-MeToanueckue mnuHuM: «lIpeacraBneHue MaHHBIX U
onucaTellbHasi CTATUCTUKAY, «BeposiTHOCTbY, «DJIeMEHThl KOMOMHATOPUKINY, «BBeneHne B TEOpHIO rpadoBy.

Copepxanne nuHun «[IpencraBneHne MaHHBIX M OMUcCAaTelbHAs CTATHUCTUKA» CIYXXUT OCHOBOU i (hopMHpOBaHHS
HABBIKOB pabOThl ¢ MHPOpPMALIMEN: OT YTEHUSI U UHTEpIIpeTaluy HHQOpMaInuu, MPEJACTABICHHON B TabIMIaX, HA AUarpaMMax
u rpadukax, 10 cOopa, IpeaCTaBICHUS M aHaIM3a JAHHBIX C MCIOJIb30BAaHUEM CTATUCTHUYECKUX XApaKTEPUCTHK CPEAHUX U
pacceuBanus. PabGoras ¢ maHHBIMH, OOydarolIuMecs Yydarcsi CUMThIBaTh M HWHTEPIPETUPOBATH JAHHBIC, BBIJIBUTATH,
apryMEHTUPOBATh U KPUTHUKOBATHh MPOCTEUIINE TUIIOTE3bI, PA3MBIIUIATh HAJl (PAKTOpaMH, BBI3BIBAIOIIMMHU W3MEHYUBOCTH, U
OLICHMBATh UX BIMSHUE HA paCCMATPUBAEMbIC BEJIMUYHUHBI U ITPOLECCHI.

NHTyUTHUBHOE TIPEACTABICHUE O CIYyYalHOW U3MEHUYMBOCTH, HCCIIEIOBAHUE 3aKOHOMEPHOCTEN M TEHIACHUIHMN CTAaHOBUTCA
MOTHBHUPYIOIIEH OCHOBOW 11 HM3YYEHHS TECOPUU BEPOSITHOCTEW. bonbiioe 3HaUeHWE HMMEIOT NPAKTUYECKHUE 3a/1aHus, B
YAaCTHOCTH ONBITHI C KIIACCUYECKUMU BEPOSATHOCTHBIMUA MOJIECIISIMH.

[TonsiTHiEe BEpOSTHOCTH BBOJMUTCS KAaK Mepa MpaBaonofodus ciydailHoro coObitus. Ilpu u3ydenuum ydeOHOro Kypca
oOyyJaroruecss 3HaAKOMATCA C TPOCTEHIIMMHU METOJaMH BBIYHMCIICHUS BEPOSATHOCTEH B CIyYalHBIX SKCIEPUMEHTaX C
PAaBHOBO3MOKHBIMH 3JI€MEHTApPHBIMU HCXOJaMH, BEPOSTHOCTHBIMH 3aKOHAMH, IMO3BOJSIOIIMMHM CTaBUTh U pelath Oosee
CIOXHBIE 3a7aud. B y4eOHBIH KypCc BXOJIST HayalbHBbIC MPEJACTABICHUS O CIy4YalHBIX BEIMYMHAX W HMX YHUCIOBBIX
XapaKTEPUCTUKAX.

B pamkax y4eOHOTO Kypca OCYIIECTBIISETCS 3HAKOMCTBO 00YJarOITUXCsl C MHOKECTBAMH M OCHOBHBIMU OTIEPAITUSIMU HAJT
MHOXECTBAMH, PACCMATPUBAOTCA IPUMEPHl NPUMEHEHUs [UIs PELUICHWS 3a]ad, a TaKXe HCHOJb30BAHUS B JPYIHX
MaTeMaTHYECKUX Kypcax U yUeOHBIX MpeaMeTax.

B 7-9 knaccax uzydaercst yueOHbIl Kypc «BeposTHOCTh M CTaTHCTHKAY», B KOTOPBINA BXOAAT pasznensl: «IIpeacrasienue
JAHHBIX W OMKCATeNIbHAsI CTATUCTUKAY, «BeposiTHOCTBY, «DNeMeHThl KOMOMHATOPUKNY, «BBeneHre B TEOpUI0 rpadoBy.

OO111ee 4ncI0 YacoB, PEKOMEHIOBAaHHBIX ISl U3Y4YeHHs] yueOHOro Kypca «BepoaTtHocTh U ctatuctuka», — 102 vaca: B 7
kiacce — 34 gaca (1 yac B Henenmio), B 8 kiacce — 34 yaca (1 gac B Hegento), B 9 knacce — 34 yaca (1 gac B Hefienio).
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COJEPXKXAHUE OBYUYEHUA

7 KIIACC

[IpeacraBneHure AaHHBIX B BUJE TAONMI], AUarpaMM, rpauMkoB. 3arodHEHUE TaOJULl, YTEHWE W MOCTPOEHUE TUuarpaMm
(cTONOUKOBBIX (CTONIOYATHIX) U KPYTOBBIX). UTeHHe rpaduKkoB peanbHBIX MpoiieccoB. M3pneuenne nupopmanuu U3 quarpaMmm
Y TaOJIML, UCIIOJIb30BAaHUE U UHTEPIIPETAIUS JAHHBIX.

OnucarenpHasi CTATUCTUKA: cpefHee apudMeTUIecKoe, MeIMaHa, pa3max, HanOoJIblllee U HaMMEHbIlIee 3HaUeHus1 Habopa
YUCJIOBBIX TaHHBIX. [ [puMepsl cirydalilHOM N3MEHYMBOCTH.

Crny4daliHBIN SKCTIIEPUMEHT (OIBIT) U ClIydaitHOe coObITHe. BeposaTHOCT 1 yacToTa. Poiib MalOBEPOSITHBIX U MPAKTUYECKU
JIOCTOBEPHBIX COOBITHI B MPUPOE U B oOiecTBe. MoOHETa U UrpalibHasi KOCTh B TEOPUH BEPOSITHOCTEH.

I'pad, Bepmmna, pedpo. Crenenp BepinHbl. Ynucio pedep U cymMMapHas cTerneHb BepiiuH. [IpeacTaBienrue o CBI3HOCTH
rpada. Lenu u muxnsl. [Tyt B rpadax. O6xox rpada (sitnepoB nyts). [IpeacraBienue o6 opuentupoBanHoM rpade. Pemenue
3a/1a4 ¢ MOMOIIKIO rpadoB.

8 KUIACC

[IpencraBiieHre TaHHBIX B BUJE TAOJIHII, THArpaMM, rpadHuKoOB.

MHOXeCTBO, 3JEMEHT MHOXECTBa, MOJMHOXeCTBO. Omepaluu HaJ MHOXKECTBaMHU: OOBEIUHEHHUE, IMepeceucHue,
nonoiaHeHre. CBoicTBa onepalndii HaJ MHOXKECTBAMM: TIEPEMECTUTEIIBHOE, COUEeTaTEIbHOE, PACTIPEACIUTEILHOE, BKIIOUYCHUS.
Hcnonb3oBanue rpauyueckoro MmpecTaBiICHUsT MHOXKECTB JUIsl ONMKMCAHUsl PEajbHBIX MPOIIECCOB U SBJICHUM, MPHU pelIeHUU
3aj7ad4.

N3mepenne paccenBanus JaHHBIX. Jlucniepcns v CTaHAAPTHOE OTKJIIOHEHUE YHCIIOBBIX HA0OpOoB. J[narpamma paccenBaHmusl.
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DneMeHTapHbIe COOBITHS ciydaiiHoro omnbiTa. CiydaitHbie coObITHs. BeposTHOCTH cOObITHI. ONBITHI C PABHOBO3MOKHBIMU
AJIEMEHTAPHBIMU COOBITHSIMU. CITy4aitHbIi BEIOOP. CBS3h MEXKTy MAJIOBEPOSITHBIMA U MPAKTHYECKHU TOCTOBEPHBIMU COOBITHSIMU
B IIPUPOJIE, OOIIECTBE U HAYKE.

HepeBo. CBoiiCTBa AepPEBbEB: €AMHCTBEHHOCTh My TH, CYILIECTBOBAHUE BUCSYEH BEPIINHBI, CBSA3b MEK/y YACIIOM BEPIIUH U
yucioM pebdep. [IpaBuino ymHoxkenus. Pemenue 3aay ¢ noMonibio rpados.

[IpotuBomomnoxubie coObiTus. Iuarpamma Jitnepa. OObequHEHNE U TepecedeHue coObTrii. HecoBMecTHBIE COOBITHS.
dopMmyiia clI0XKeHUs BepOsITHOCTEH. Y cioBHas BepoATHOCTh. [IpaBmiio ymHoxenusi. HezaBucumbie coObiTusi. [IpencraBnenue
HKCIEPUMEHTA B BUE JiepeBa. PellieHre 3a1a4 Ha HaX0XKJIEHUE BEPOATHOCTEN € MOMOUIBIO IEPEBa CIIyYalHOrO SKCIIEPUMEHTA,
auarpamm Ounepa.

9 KIIACC

[IpeacraBieHure JaHHBIX B BUAE TAONHL, JUarpaMm, rpadukoB, UHTEpIpeTALMs JaHHbIX. YTeHHEe U MOCTpoeHue Tadull,
auarpamm, rpa@ukoB 10 peajbHbIM JaHHbBIM.

[lepectanoBku u (paktopuan. Coueranus v yucio couetanuil. Tpeyronbauk [lackans. Pemenue 3aiay ¢ MCMOJIb30BaHUEM
KOMOWHATOPUKH.

['eomerpuyeckas BepossTHOCTb. CiiyyaliHbIM BBIOOP TOUKHU U3 (PUTYpHI HA IIOCKOCTH, U3 OTPE3Ka U U3 AYTU OKPYKHOCTH.

UcnbiTanune. Ycnex u Heynada. Cepusti ucnbiTanuil 1o nepBoro ycrnexa. Cepust ucnbsiTanuii bepnymnu. BepostHocTtr
coOBbITUH B cepuM UCTIbITAHUN bepHyiu.

CnyvailHasg BelMYMHA W pacHpeiesieHUEe BepoATHOCTeW. Marematndeckoe oxujgaHue u gucrepcus. [Ipumepsr
MaTeMaTHYECKOTO OXKUIAHUS KaK TEOPETUYECKOTO CPEIHETO 3HAUYCHHS BEIUYMHBI. MaTeMaTnuecKoe OXKUIAHNUE U JUCIIEPCUs
CIIy4alHOU BEJIUYUHBI «YUCIIO YCIIEXOB B CEPUU UCTIBITAHUN bepHyIm».

[Tonsitue o 3akoHe 60X yucen. 3MepeHne BepoITHOCTEN C TOMOIIBIO YaCTOT.

Poinp 1 3HaueHne 3aK0oHA OOIBIINX YHCEIT B IIpHUpoOaAC U O6H.ICCTB€.
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INPEAMETHBIE PE3YJIBTATBI

[IpenmeTHbIEC pe3yabTaThl OCBOCHHUS MTPOrPaMMBbI YI€OHOTO Kypca K KOHITy oOyueHus B 7 Kjacce.

Yurats uHbOpMaIUIo, MPEACTAaBICHHYIO B TabIUIax, HA JUarpaMmax, MpeJCTaBisaTh JAaHHbIE B BUIEC TaOJIMIl, CTPOUTh
JarpaMMsbl (CTOJIOMKOBBIE (CTOIOYATHIC) U KPYTOBBIE) IO MACCUBAM 3HAYCHUM.

OnuceIBaTh U MHTEPIPETUPOBATH peabHbIC YMCIIOBHIC IaHHbIE, TPECTABICHHBIE B TAa0JMIIAaX, HA JUarpaMMax, rpapukax.

Hcnonb3oBaTh sl ONUCAHMS JIAHHBIX CTAaTUCTUYECKUE XapaKTEPUCTUKHU: cpeaHee apudMeTH4ecKoe, MeauaHa,
HauOOoJIbIIIee U HAMMEHBIIIEE 3HAYCHUS, pa3Max.

NmeThs mpencraBieHue O CIydallHOM M3MEHYMBOCTH Ha MpPUMEpax IeH, (PU3NYECKUX BEIUYMH, aHTPOIMOMETPUUYECKUX

JdaHHBIX, UMCTb IIPCACTABJICHUC O CTaTUCTUYECKOMN YCTOﬁqHBOCTH.

[IpeameTHBIE pe3ynbTaThl OCBOEHUS MPOrpaMMbl yueOHOTO Kypca K KOHIly 00yueHus B 8 kJiacce.

N3BnekaTs U npeoOpa3oBbIBaTh WH(POpMAIIMIO, IPEACTABICHHYIO B BUJE TaOJHI], [UarpaMm, rpauKoB, MPeACTaBIsATh
JaHHBIE B BUJE TaOIUL, 1Uarpamm, rpa)ukoB.

OnuceiBaTh JaHHBIE C TIOMOINBIO CTATUCTUYECKUX IIOKa3aTelIed: CpeIHUX 3HAUYCHWM W MEp paccerBaHMs (pa3max,
JUCTIEPCUSI M CTAaHAAPTHOE OTKJIOHCHHE).

HaxonuTh 4aCcTOTHI YMCIIOBBIX 3HAYEHUI U YACTOTHI COOBITHI, B TOM YHCII€ TI0 pe3yJbTaTaM U3MEPECHUN U HAOTIOACHUIA.

HaxoauTe BEpOATHOCTH CIIy4alHBIX COOBITHH B OIBITAX, 3HAsl BEPOSTHOCTH AJIEMEHTAPHBIX COOBITHN, B TOM YHCIIC B
OTIBITaX ¢ PABHOBO3MOXXHBIMH 3JICMEHTAPHBIMU COOBITHSAMU.

Hcnonb3oBath rpaduyueckue MOACIH: AEPEBO CIy4allHOTO SKCIIEPUMEHTA, UarpaMMbl Diljiepa, YucaoBas mpsmasl.

OnepupoBaTh IMOHITHSMH: MHOXKECTBO, TOJMHOXKECTBO, BBIMOJHITH ONEpPAlMH  HaJ MHOXKECTBaMH: OOBEIWHECHHE,

NEPECCUCHUC, NOMOJIHCHHUEC, IICPCUNCIIATD 3JICMCHTEI MHOXKXCCTB, IPUMCHSATDH CBOMCTBA MHO>KECTB.
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Hcnonb3oBarth Fpa(i)I/IIIGCKOG MMpeaACTaBJICHUC MHOXCCTB U CBSI3EH MCKAY HUMU JIA OIIMCAHUSA IMPOLCCCOB U HBHCHHﬁ, B
TOM YHCJIC IIPU PCIICHUMN 3aaa4 U3 APYI'UX yT-Ie6HBIX MMpcaAMCTOB U KYPCOB.

[IpenmeTHbIEC pe3yabTaThl OCBOCHHUS MIPOrPaMMBbI YI€OHOTO Kypca K KOHIYy o0ydeHus B 9 Kiacce.

N3Bnekats U mpeoOpa3oBbIBaTh MHGOPMAIIHIO, TIPESACTABICHHYIO B PA3IMYHBIX UCTOYHHUKAX B BUJE TAOJHII, TAATPAMM,
rpaduKOB, MPEJICTABIATH JaHHBIE B BUC TaOJINII, TUarpaMm, rpaduKoB.

Pemate 3a1aun opraHu30BaHHBIM TIEPEOOPOM BAPHAHTOB, a TAKXKE C UCTIOJIb30BaHMEM KOMOWHATOPHBIX TIPABUI M METOJIOB.

Hcnonb30BaTh onucaTeIbHbIC XapaKTEPUCTHUKH JIJIT MACCUBOB YHCJIOBBIX JAHHBIX, B TOM YHUCJIE CPEIHUE 3HAUCHUS U MEPBI
paccenBaHMUs.

HaxoauTh 4yacTOThl 3HAUYCHUI M YaCTOTHI COOBITHS, B TOM YHCJE IMOJB3YSACHh pe3ybTaTaMH IPOBEJCHHBIX U3MEPEHUN U
HaOJIIOACHUM.

HaxoauTh BEpOSITHOCTH CIy4alHBIX COOBITHM B M3YYCHHBIX OIBITaX, B TOM YHCIE B OIBITaX C PAaBHOBO3MOXKHBIMH
3JIEMEHTAPHBIMU COOBITUSMH, B CEPHUSAX UCIIBITAHUN JI0 TIEPBOTO YCIIeXa, B CEPHIX UCIIBITaHUHN bepHysm.

Nmets npeacraBieHue 0 Cay4yalHOW BEJIMYMHE U O PACIPEAECIEHUN BEPOSATHOCTEN.
NmeTh mpeAcTaBiieHHe O 3aKOHE OOJBIINX YHUCENI KaK O MPOSIBICHUH 3aKOHOMEPHOCTH B CIy4YaliHOW M3MEHUYMBOCTHU U O

poH 3aKOHA OOJIBIITUX YKHCENT B MPUPOC U OOIIECTRE.

116



TEMATHYECKOE INTAHUPOBAHMUME 7 KJIACC

OcHOBHOE cOoepKaHne

OcHOBHBIE BUBI JICATEIIBHOCTH O0y4arOIIUXCS

HaumenoBanue pasznena KoauuecTBo
(Tembl) Kypca 4acoB
[IpencraBneHre JaHHBIX 7 [IpencraBieHne qaHHBIX B OcBauBaTh c1OCOOBI ITPEICTABICHUS

tabnunax. [Ipaktuueckue
BBIYMCJICHHUS IO TaOJIUYHBIM
nadaeIM. 3Biieuenne u
HHTEpIIpeTanus TaOJIMIHBIX
nanHbix. [Ipaktuueckas
pabota «Tabmuip.
['paduueckoe
MIPE/ICTABIICHUE JTAHHBIX B
BHJIC KPYTOBBIX,
CTOJIOUKOBBIX (CTOJIOYATHIX)
auarpamm. UrteHue u
MMOCTPOCHHUE JUATPAMM.
[Ipumepsnl
neMorpaduuecKux
JarpamM.

[IpakTrueckas paborta

«JlnarpaMmbD»

CTaTUCTUYECKUX JIAHHBIX M YUCIOBBIX MACCUBOB C
OMOILBIO TAOJIUI U TUarpamMM C UCHOJIb30BAHUEM
aKTyaJIbHBIX U BaXHBIX JaHHBIX (IeMorpaduueckue
JAHHBIE, IPOU3BOACTBO MPOMBIIIJIEHHON U
CEJIbCKOXO3SIMCTBEHHOW MPOIYKIUH,
OOLIECTBEHHBIE U IPUPOAHBIE siBIeHUs). U3ydaTh
MeTO/IbI Pa0OThI C TAOMUYHBIMU U TpadUUECKUMU
NPEICTaBICHUAMU JaHHBIX C IOMOIIbIO [IU(PPOBBIX
PECypCoOB B X0JI€ MPAKTUYECKUX PadOT

OmnucarebHas CTaTUCTUKA

Yucnossie Habopwl. CpeaHee
apu(pMETHIECKOE.

OcBauBaTh NOHATHSI: YUCIIOBOM HaOOp, Mepa
LEHTPaJIbHON TEHJCHLINH (MEpa LIEHTPa), B TOM YHUCIIE
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MeleaHa YHUCJI0BOI'O Ha60pa.

VY CcTONUYNBOCTh MEJIUAHDI.
[IpakTrueckas pabora
«Cpennue 3HaueHUs».
Hanbonpee n HauMeHbIIIEE

3Ha4YCHMA YHNCIIOBOI'O Ha60pa.

Pa3max

cpenHee apudMeTndecKoe, MeANaHa.

OnuchIBaTh CTATUCTUYECKUE TAHHBIE C TOMOIIBIO
CpenHero apu(pMeTHuecKoro 1 MeIuaHsbl.

Peniats 3apaun.

HM3yuyarh cBOMCTBA CPEJHUX, B TOM YUCIIE C
MOMOIIIBIO IIM(PPOBBIX PECYPCOB, B XOJI€
IPaKTUYECKUX padoT.

OcBauBaTh NOHATHUS: HAMOOJIbIIIEE U HAUMEHBIIIEE
3HAYEHUS YUCIIOBOTO MAacCUBa, pa3Mmax. Pemarn
3aJa4uM Ha BBIOOP crioco0a OnmucaHusl TaHHBIX B
COOTBETCTBHUU C IPUPOJION JAHHBIX U LEJISIMU
UCCIIEIOBAHUS

CnyyaiiHasi UBMEHYMBOCTh

CiyvaiiHast ”3MEHYUBOCTh
(mpumepsl). YactoTa
3HAYCHUH B MaCCHUBE
JNaHHBIX. [ pynnupoBka.

I'mcrorpammel.
[IpakTuueckas pabora

«CrnyyaliHasi U3MEHYUBOCTHY

OcBauBaTh MOHATHSA: YACTOTA 3HAYECHUH B
MacCHB€ JIJaHHBIX, TPYNIIUPOBKA JaHHBIX,
ructorpamma. CTpOMTb 1 AaHAJTU3UPOBATH
TUCTOTPaMMBbl, MOAOMPATH NOAXOIAIIUH II1ar
rpynnupoBku. QOcBanBaTh rpaduueckue
MIPEJICTABJICHUS Pa3HBIX BUJAOB CIYYaHHOU
U3MEHYHUBOCTHU, B TOM YHCIIE€ C MOMOUIBIO
U(POBBIX PECYPCOB, B X0 MPAKTUUECKON pabOThI
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Brenenue B Teoputo rpadoB

I'pad, BepuuHa, pedpo.
[IpencraBnenue 3amaun ¢
nomotsio rpada. CreneHb
(BaJICHTHOCTb) BEPIIMHBI.
Yucio pebep u cymmapHast

OcBauBaTh NoHsITUSA: Tpad, BepirHa rpada,
pebpo rpada, creneHs (BaJICHTHOCTh BEPIIUHBI),
Ienb | ITUKIL.

OcBauBaTh NOHATHS: TTTh B Ipade, dilIepoB MyTh,
o0xop rpada, OpMEeHTUPOBAHHBIHN rpad.

cTeneHb BepuH. Llens u
uukdi. [Tyts B rpade.
[IpencraBieHue o CBI3HOCTH
rpada. O6xox rpada
(9MJIEpOB MyTh).
[IpeacraBnenne 06
OpUEHTHUPOBAHHBIX Tpadax

Pemath 3a1a4M Ha MOMCK CYMMBI CTEIIEHEH BEPIIUH
rpada, Ha mouck o0xonaa rpada, Ha MOUCK MyTeil B
OpPUEHTHUPOBAHHBIX Ipadax.

OcBauBaTth cnoco0bI IPEICTABICHUS 33/1a4 U3 Kypca
anredpbl, FEOMETPUU, TEOPUH BEPOSTHOCTEH, IPYrUX
IPEIMETOB C MOMOUIBIO TpadoB (KapThl, CXEMBI,
ANEKTPUYECKHUE MeTH, (YHKITMOHATLHBIE COOTBETCTBUS)
Ha npuMepax
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BepositHOCTB M wacToTa

CITy4aitHOTO COOBITHS

Ciy4aiiHbIil ONIBIT U
CIIy9aifHOE COOBITHE.
BeposiTHOCTB M yacToTa
coObITus. Poinpb
MaJIOBEPOSTHBIX

Y TIPAKTUYECKHU JTOCTOBEPHBIX

cOOBITHI B IPUPOJIE U B
oOmectBe. MoHeTa u
UrpajgbHas KOCTb B TEOPUH
BEPOSITHOCTEH.
[IpakTruueckas padora
«YacTtoTa BBITIAZCHHS OpIIay

OcBauBaTh NOHATHSA: CIIyYaUHBIN ONBIT
U CllydyalfHOE COOBITHE, MAaJIOBEPOSITHOE U
IPaKTUYECKUA JOCTOBEPHOE COOBITHE.

M3yuarh 3Ha4MMOCTh MAJIOBEPOSATHBIX COOBITUN B
IPUPOJE U OOIIECTBE HA BAXKHBIX MPUMEpax (aBapuu,
HECYACTHBIE CIIyYau, 3aluTa IEPCOHAIBbHOU
uH(popmaIuu, nepegava T1aHHbIX ).

H3y4ars posib KJIaCCUYECKUX BEPOSITHOCTHBIX MOJEIEN

(MOHeTa, urpajibHas KOCTb) B TEOPUU BEPOSTHOCTEH.

HaOJuronath 1 U3y4aTrhb 4acTOTy COOBITHI B IPOCTHIX
AKCIEPUMEHTAaX, B TOM YHUCJIE C MOMOIIbIO HU(POBBIX

PEeCypcoB, B X0JI¢ MPAKTUIECKOU PabOThI

OboOuienue, 5 [IpencTaBiIeHHE JAHHbIX. IToBTOPATH M3yUyeHHOE U BHICTPAUBATH CUCTEMY
CHCTEMaTH3alHs 3HAHUH OnucarenpHasi CTAaTUCTHKA. 3HAHWH.
BeposTHOCTB cily4aiiHOro PemaTh 3agaum Ha IPEACTABICHUE U ONMCAHUE
COOBITHSI JIAHHBIX C IIOMOIIBIO U3YYEHHBIX XapaKTEPUCTHUK.
OO0cyxaaTh NpUMepPbI CIYIANHBIX COOBITHIA,
MAJIOBEPOSITHBIX U MPAKTUYECKU JIOCTOBEPHBIX
CITy4ailHBIX COOBITUH, MX POJIU B TIPUPOJIE U KU3HU
YEJI0BEKA
OBILEE KOJIMYECTBO 34
YACOB I1O0
[TPOIT'PAMME
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8 KVIACC

OcHOBHOE coJepKaHHe

OcHOBHBIC BUAbBI ACATCIbHOCTHU 06yqa101111/1xc;1

HaumenoBanue pasnena |KomnuecTBo
(TeMsbl) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpencraBieHue TaHHBIX.

7 Kj1acca

OmnmucarenpHas CTATUCTHKA.
CiyvaiiHast ”3MEHYUBOCTb.

Cpennue uncioBoro Habopa.

Cnygaitabie cOOBITHSI.
BeposiTHOCTH M 4aCTOTHI.
Knaccuueckue moaenu
TEOPUU BEPOSTHOCTEH:

MOHCTA 1 UrpajibHas KOCTb

IToBTOPATH N3YYEHHOE U BBICTPAUBATh CHCTEMY
3HAHUM.

Pemath 3agaum Ha IPEACTABICHUE U ONUCAHUE
JAHHBIX C TOMOIIIbIO U3YYEHHBIX XapPaKTEPUCTUK.
PemaTh 3agaum Ha peACTaBICHUE
IPYNIUPOBAHHBIX TAHHBIX U OMMUCAHUE CITy4YailiHOU
M3MEHUYMBOCTU. PemiaTts 3a1aum Ha onpeeneHue
YaCTOTHI CIIyYalHBIX COOBITHI, 00CYKIEeHUE
MPUMEPOB CITyYalHBIX COOBITUN, MAJIOBEPOSTHBIX U
MPAKTUYECKU JJOCTOBEPHBIX CIyYaHBIX COOBITHIH, UX
pOJIM B IPUPO/JIE U KU3HU YEIIOBEKA

OnucarebHas CTaTUCTUKA.

PaccenBanne naHHbIX

Otknonenus. Jlucnepcus
YHCJIOBOTO HAabopa.
CraHgapTHOE OTKJIOHEHUE
YHCJIOBOTO Habopa.
JlnarpamMmebl pacceruBaHUsA

OcBauBaThb NOHATHS: AUCIICPCHA U CTAaHAAPTHOC
OTKJIOHCHHUC, UCITIOJIb30BATh 3TH XaPAKTCPHUCTUKU
AJIs1 OITMCaHUA paCCCBAHWA JaHHDBIX.

BBII[BI/II‘aTL THNOTE3bI 00 OTCYTCTBUH WJIN HAJIMINHU
CBA3HU 110 JUuarpaMMaM paCcCCHBaHU:].

CTpouthb quarpamMmbl pacCEMBaHMS IO UMEIOIINMCS
JIAHHBIM, B TOM YHCJIE C IOMOLIBIO KOMIIBIOTEPA
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MuoxxecTBa

MHOXeCTBO, HOAMHOKECTBO.
Onepauun

OcBauBaTb NOHATHS: MHOXECTBO, 3JICMCHT
MHOXXCCTBA, ITIOAMHOKCCTBO.

HaJl MHOXKECTBAMH:
00BeIMHCHHE,
nepecedyeHue, TOMOoIHECHHUE.
CaolicTBa onepanuii HaJl
MHOKECTBAMH:
MIEPEMECTUTEIIBHOE,
codeTaTeibHoE,
pacrpeenuTeabHOE,
BKIItOUeHMs. ['padudeckoe
MpeACTaBICHUE MHOXECTB

BbINoJIHATH onepanumn HaJl MHOXXECTBaMU:
o0beIMHEHHE, TIEpeceUeHHUE, JOTOTHEHUE.
Hcnosb30BaTh CBOMCTBA: NIEPEMECTUTENBHOE,
CoUYeTaTeIbHOE, PACTIPEICTUTEIbHOE, BKIIOUCHUS.
Hcnoab3oBaTh rpaguyeckoe MpecTaBICHUE
MHOKECTB MPH ONMKUCAHUU PEATBHBIX MPOIECCOB U
SIBJICHUH, TIPU PEIICHUH 3aJ1a4 U3 IPYTUX YICOHBIX
MPEIMETOB U KYpCOB
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BeposTHOCTh CirydyaliHOTO

COOBITHS

DneMeHTapHbIE COOBITHA.
Crydaiinpie COOBITHSI.
bnaronpusrctBytomiue
AJIeMEHTapHbIE COOBITHS.
BepositHoCTH COOBITHIA.
OnBITEI ¢ PAaBHOBO3MOXXHBIMH
AJIEMEHTaPHBIMU COOBITUSIMU.

CrnyualiHbli BBIOOD.
[IpakTruueckas padora

«OTBITHL C
PaBHOBO3MOKHBIMU
3JIEMEHTAPHBIMU
COOBITHAMMY

OcBauBaTh NOHATHS: HJIEMEHTAPHOE COOBITHE,
CllydaiiHOE COOBITHE KaK COBOKYITHOCTb
OJIarONpUSITCTBYIOLIUX IEMEHTAPHBIX COOBITUH,
PaBHOBO3MOXHbBIE AJIEMEHTAPHBIE COOBITHS.
PemaTh 3a1aum Ha BBIUKCIEHUE BEPOSITHOCTEN
COOBITHI MO BEPOSITHOCTSIM 3JIEMEHTAPHBIX COOBITUI
CJIy4ailHOT'O OIIBITA.

PemaTe 3a1aum Ha BBIUNCIICHUE

BEPOSATHOCTEU COOBITUH B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH
COOBITUSIMHU, B TOM YHCJIE C IIOMOIIbIO
koMIibroTepa. IIpoBOAMTHL M M3Y4YATh ONBITHI

C PaBHOBO3MOKHBIMH 3JICMCHTAPHBIMUA COOBITUSIMH

(c UCTI0JIB30BAHUEM MOHET, UTPATIbHBIX KOCTEH, IPYTrUX
MOjIeJieii) B X0/Ie TPAKTUIECKON pabOThI
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Brenenue B Teoputo rpadoB

Hepeso. CpoiicTBa nepena:
€MHCTBEHHOCTH MYTH,
CYIIECTBOBAHUE BUCAYECH
BEPIIMHBI, CBSI3b MEKIY
YUCJIOM BEPIUIMH U YHCIIOM
pebep. [IpaBuino yMHOKEHHS

OcBauBaTh NOHATHSA: IepeBO Kak rpad Oe3 HuKIa,
BUCsAYas BepliMHA (JIUCT), BETBb JEpPEBA, MyThb B
JiepeBe, TUaMeTp JAepeBa.

M3y4yarb cBOMCTBA IepeBa: CYIIECTBOBAHUE BUCIYEN
BEPUINHbBI, EAUHCTBEHHOCTh IIyTH MEXKIY JBYMS
BEpPUIMHAMHU, CBSI3b MEXK]y UACIOM BEPIIUH U YUCIOM
pebep.

PemaTe 3aga4uM Ha MOKCK U IIEPEYUCIICHHE ITyTEN

B JIEPEBE, ONPEACIICHUE YUCIIA BEPIIUH WIH pedep

B JIepeBe, 00X0/1 OMHAPHOTO JEpeBa, B TOM YHUCIIE C
IIPUMEHEHUEM IIPABUIIA YMHOXKECHUS

CryqaitHble COOBITHS

[IpoTHBOMOI0KHOE COOBITHE.
Huarpamma Diinepa.
OOBbeuHEHNE U IEPECCUCHUE
coObITHii. HecoBmecTHbIE
coObITusi. Dopmyna
CJI0’KEHUSI BEPOATHOCTEN.
[IpaBuiIO yMHOXKEHNUS
BEPOSITHOCTEM.

Ycii0BHasE BEPOSATHOCTb.
HezaBucumeie coObITHS.
IIpencrasienue

OcBauBaTh NOHATHUS: B3AUMHO TPOTUBOMOJIOKHBIE
COOBITHUSI, OTIEpallUK HaJl COOBITUSIMUA, OOBEAUHEHUE U
nepecevyeHrne coObITUl, AuarpamMmma Jitsiepa
(Diinepa—BeHHa), COBMECTHBIE M1 HECOBMECTHBIC
COOBITHSI.

N3yuyaTh TeopeMbl 0 BEPOITHOCTH 00BETUHEHNUS
JBYX COOBITUM ((DOPMYJIBI CTIOKEHUSI BEPOSTHOCTEN ).
Pemarts 3agaum, B TOM 4MCJI€ TEKCTOBBIC 3a1a4H

Ha OomnpejesicHue BEpOSTHOCTEH 00heAUHEHUS U
repeceueHusi COOBITHI ¢ TTOMOIIBIO YHUCIIOBOM
psAMOi, Tuarpamm Jisepa, GOpMyITbl CIIOKCHUS
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CIIy4alHOTO 3KCIIEpUMEHTa B
BUJIE JIepeBa

BEPOSTHOCTEH.

OcBauBaTh  NOHATHA:  IPABWIO  YMHOXKEHHUS
BEPOATHOCTEH, YCIIOBHAsl BEPOSITHOCTh, HE3aBUCHMBIE
COOBITHS JEPEBO CIIy4allHOT'O OIIBITA.

N3yuars cBolicTBa (ONIpEACICHUS) HE3aBUCUMBIX
COOBITHIA.

Pemarts 3agaum Ha onpeAeeHUE U UCIIOIb30BAHUE
HE3aBUCUMBIX COOBITHIA.

Pemarn 3aJa4M Ha IIOHCK BGpOHTHOCTGP'I, B TOM 4HCJIC
YCIOBHBIX, C UCIIOJIb30BAHUCM JACPCBa cnyqaﬁﬂoro
OIIbITa

125




O0o0Omenue,

CUCTEMATHU3AINS 3HAHUU

[IpencraBienue qaHHBIX.
OnucarenbHasi CTAaTUCTHKA.
I'padsr. BepositHOCTD
CITy4aifHOTO COOBITHSL.
DneMeHThl KOMOMHATOPUKU

I1oBTOPATH N3YYEHHOE U BHICTPAMBATH CUCTEMY
3HAHUM.

PemiaThb 3aga4m Ha IPEACTABIECHNUE U OMTMCAHUE
JTAHHBIX C MOMOIIBIO U3YUYECHHBIX XAPAKTEPUCTHK.

Pemartsb 3agaun ¢ npuMeHenueM rpados. Pemars
3a]a44 HA HAXO0XKJICHHUE BEPOATHOCTH CIy4alHOIO
COOBITHS TIO BEPOSITHOCTSIM DJIEMEHTAPHBIX COOBITUH,
B TOM YMCJIE B OMBITAX C PABHOBO3MOXHBIMU
AJIeMEHTapHbIMU cOObITUSIMU. PemiaTh 3agqaum Ha
HAXOXKJICHUE BEPOSITHOCTEN 00BETUHEHUS U
nepecevyeHusi COOBITHIA, B TOM YHCII€ HE3aBUCUMBIX, C
UCIIOJIb30BaHUEM T'paUUEeCKUX MpeCTaBICHUN U
JIepeBa CIIy4alHOro OIbITa.

Pemartsb 3agaum Ha niepeyncaeHne KOMOMHAITUN

(uncia mepecTaHOBOK, YMC/Ia COUCTAHMH),

Ha HAXOXKJECHUE BEPOSATHOCTEN COOBITUH C
MPUMEHEHUEM KOMOMHATOPUKH, B TOM YHUCIIE
C UCIOJIb30BaHUEM TpeyroiabHuka [lackamns

OBILEE KOJIMYECTBO
YACOB I10
[TPOT'PAMME

34
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9 KVIACC

OcHoOBHOE COACPIKAHUC

OcHOBHBIC BUJbI ACATCIBHOCTH 06yqa}01uﬂxc;1

& Kjacca

OnucareyibHasg CTaTUCTHKA.
Onepauuu HaJ COOBITUSIMH.

HezaBucumMocTh COOBITHIA

HaumenoBanue pa3aena KommuecTBo
(TemnbI) Kypca 4acoB
[ToBTOpEHUE Kypca 4 [IpeacraBnenue naHHbIX. IHoBTOPSATH U3yUYCHHOE U BHICTPAUBATH CHCTEMY

3HAHUM.
PemiaTh 3agaum Ha NIPEACTABICHUE U ONMCAHUE
JTAHHEBIX.

PemiaTh 3aga4m Ha HAX0XKJAEHUE BEPOSATHOCTEN
00bEIMHEHUS U TIEPECEUCHUS COOBITHIA, B TOM YHCIIC
HE3aBHUCHUMBIX, C UCIIOJIb30BaHUEM IpadUuecKux
IIPEJCTABICHUN U JEPEBA CIIYUYalHOTO OIIBITA.
PemiaTes 3apa4m Ha IEpeyUCIICHUE

KOMOMHAIUH (YKciia nepecTaHOBOK, YUCTa
COYETaHUM), Ha HAXOXKJIECHHUE BEPOSITHOCTEMN
COOBITUI C MPUMEHEHHEM KOMOWHATOPHKH, B

TOM YHCJIE C UCIIOJIb30BAHUEM TPEYTOJIbHUKA
[Tackans
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DneMeHTbl KOMOMHATOPUKH

[lIepecranoBku. @akTopuall.
Coueranus 151 YHUCIIO
codyeTaHuu. TpeyroapbHUK
[Tackams. [IpakTnueckas
pabota «Brruncnenue
BEPOSITHOCTEN c
VICIIOJIb30BAHUEM

OcBauBaTh NOHATHUS: KOMOMHATOPHOE MPABUIIO
YMHOKEHHUSI, YIOPAIOUCHHAs Mapa, TpPohKa 00BHEKTOB,
NepecTaHOBKa, (paKTOpUal YUCIa, COUYETaHHE, YUCIIO
COYETaHUM, TpeyrojabHuK [lackans.

PemiaTh 3aga4m Ha IEPEUUCIICHUE

YIOPSAIOYEHHBIX I1ap, TPOEK, IEPEUUCIICHUE
IIEPECTAaHOBOK M COYETAHUM DJIIEMEHTOB PA3JIMYHBIX
MHOKECTB.

KOMOWHATOPHBIX (PYHKITUIH
AJIEKTPOHHBIX TaOJIUI)

PemaTh 3aqaum Ha MPUMEHEHHUE YUCIIA COUETAHUM

B ainredpe (COKpalleHHOE YMHOXKEHUE, OWHOM
Hprotona).

Pemiath, nmpuMeHsia KOMOMHATOPHUKY, 3aJaud Ha

BBIYKCIICHHE BEPOATHOCTEMN, B TOM YHUCJIE C TOMOILBIO
ANIEKTPOHHBIX TA0IUI] B XOA€ MPAKTUUYECKOU pabOThI

['eomeTpuueckas
BEPOSTHOCTD

I'eomeTpuueckas
BEPOATHOCTH. CiryyallHbIN
BBIOOP TOUKM U3 PUTYPHI Ha
IJIOCKOCTH, U3 OTpE3Ka, W3
YT OKPY’KHOCTH

OcBauBaTh NOHATHE T€OMETPUYECKON
BEPOATHOCTU. PemiaTh 3a1a4m Ha HaAXO0XKACHUE
BEPOATHOCTEH B OMNbITaX, MPEICTABUMBIX KaK BHIOOD
TOYEK W3 MHOTOYTOJIbHHMKA, KPyra, OTpE3Ka WiIN IyTH
OKPY’KHOCTH, YACJIOBOT'O IIPOMEKYTKA
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HcnbiTanus beprymm

Hcnertanue. Ycnex u
Heyaava. Cepus UCTIBITAHUI
110 IEPBOTO yCIexa.
Hcnsiranus beprymm.
BepositHOCTH COOBITHI B
CEpUU UCIIBITAHUM
bepuymm. [IpakTnueckas
pabora «/cnpiTanus

bepnymm»

OcBauBaTh MOHATHS: UCIIBITAHUE,
AJIIEMEHTapHOE COOBITHE B UCTIBITAHUH (YCTIEX U
HEey/laya), cepus UCTIbITAHUHN, HACTYIIJICHUE
MEepBOTo ycrnexa (Hey1aum), cepusi UCTIbITaHUH
bepnyum. Pemiars 3a1aum Ha HAXOXJICHUE
BEPOSATHOCTEU COOBITUI B CEpUU UCTIBITAHU J10
MIEPBOTO yCII€EXa, B TOM YHUCIIE C IPUMEHEHUEM
(bopMyIIbI CyMMBI T€OMETPUUECKOM MPOTPECCUM.
Pemiathb 3aga4m Ha HAXOXKICHUE BEPOATHOCTEN
AJIIEMEHTAPHBIX COOBITUI B CEPUU UCIIBITAHUIA
bepnymm, Ha HAXOXKIECHUE BEPOATHOCTH
ONPEAEICHHOTO YUCIIA YCIIEXOB B CEPUM UCIIBITAHUI
bepnymm.

H3y4yars B X01€ NpaKTHYeCKOH padoThl,

B TOM YHCJIE C TIOMOIIBIO IU(PPOBBIX PECYPCOB,
CBOWCTBA BEPOSATHOCTH B CEPUU UCIIBITAHUN
bepnynmn
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CnyualiHas BelIMYMHA

CiyyaiiHas BEJIMYMHA U
pacnpeneneHue
BEPOSITHOCTEM.
MareMaTu4ecKkoe 0KUIaHNuE
U TACTIEPCHUS CITy4alHON
BEeJIMYMHEL. [IpumMepsl
MaTEMaTHYECKOTO OKUaHUS
KaK TEOPETUYECKOTO
CpPEAHEro 3HAYEHUs
BEJIMYMHBI.

[TonsiTHE 0 3aKOHE OOJIBIITNX
yucen. U3mepenne
BEPOSATHOCTEN C MIOMOLIBIO
yacToT. [ [pumeHneHnne 3akona
OOJIBIIIUX YHCETT

OcBONUTH NOHATHSA: CITydallHAasl BEJIMYMHA, 3HAUYCHHUE
CIIy4YallHOW BEJIMYMHBI, PACIIPEAECIICHUE
BEPOSTHOCTEH.

N3yyarb 1 00CyKAaTh IPUMEPHI JUCKPETHBIX U
HEIPEPBIBHBIX CIyYalHBIX BEJIUUYMH (POCT, BEC
YEJI0BEKA, YACIECHHOCTh HACEICHUS, APYTUE
M3MEHYMBBIC BEJIMYMHBI, PACCMATPUBABILINECS B
KypCe CTaTHUCTHUKH ), MOJICTBHBIX CITy4ailHBIX
BEJIMYMH, CBS3aHHBIX CO CIIyYalHBIMH OTBITAMU
(OpocaHue MOHETBI, UTPAIBHON KOCTH, CO
CJIy4ailHbIM BBIOOPOM U T. II.).

OcBanBaTh NOHATHS: MATEMAaTUYECKOE 0KUJAHUE
CIIy4ailHOM BEJIMYMHBI KaK TEOPETUUECKOE CPEAHEE
3HAYEHHE, TUCIIEPCHS CITyYalHOW BEJIMYUHBI KaK
aHaJIor IUCIEPCUU YUCIOBOTO Habopa.

PemiaTh 3aga4m Ha BEIYUCIICHUE
MAaTEMATUYECKOTO 0KUJAHNS U JUCTIEPCUN
JUCKPETHOM CIIy4aliHOM BEJIMYMHBI 110 38 IaHHOMY
pacnpenesneHrIo, B TOM YKCIIE 33/1a4, CBA3aHHBIX CO
CTPaxOBAaHUEM H JIOTEPESIMHU.

3HAKOMUTBCS C MATEMATUYECKUM OKHJIAHUEM U
JTIUCTIEPCUEN HEKOTOPBIX PaCIpPEICIICHUI, B TOM
YHUCJIE PACIIPEAECTICHUS CIIYYaHOW BEJIMYNHBI
«UHCIIO0 YCIEXOB» B CEPUM UCTIbITAHUN bepHyum.
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M3yuyaTh yacTOTy COOBITHSI B TOBTOPSIOIIMXCS
CIIy4ailHBIX OMbBITAX KaK CIy4YaHYIO BEJIMYUHY.
3HAKOMHUTBCS C 3aKOHOM OOJIBIITUX uncen (B popme
bepHymn): npu OOJIBIIOM YKCIIE OIBITOB YaCTOTA
COOBITHS OJIM3KA K €r0 BEPOSTHOCTH.

PemaTe 3agqaum Ha U3MEPEHUE BEPOSATHOCTEN C
IIOMOIIBIO YaCTOT.

OO0cy:knaTh poJib 3aKOHA OOJIBIIMX YHUCENl B
00OCHOBaHMHU YaCTOTHOTO METOJa W3MEpPEHUs
BEPOSTHOCTEN.

OO0cyxaaTh 3aKOH OOJIBILIMX YHUCEN KaK MPOSBICHUE
CTaTUCTUYECKOW YCTOMYMBOCTH B N3MEHUYMBBIX
SBJICHUSIX, POJIb 3aKOHA OOJIBILIMX YHUCEI B IPUPOAE U
B YKU3HH YEJIOBEKA

O060011eHNE, KOHTPOJIH

10

[IpencraBineHue TaHHBIX.
OnucarenbHas CTaTUCTHKA.
BepostHOCTB CityyaliHOTO
COOBITHSI. DJIEMEHTHI
koMmOuHaTopuku. CiydaitHbie
BEJIMYMHBI U pacIpeiesIeHUs

IToBTOPSATH N3YUEHHOE U BLICTPAMBATH CUCTEMY
3HAHUH.

Pemarh 3aga4u Ha NpeACTaBICHUE U ONTUCAHHUE
JTAHHBIX.

Pemarh 3aga4u Ha HAXO0XKJCHUE BEPOSATHOCTEMN
COOBITHH, B TOM YHCJIE B ONBITAX

C PaBHOBO3MOKHBIMH JIEMEHTAPHBIMU
COOBITHSIMH, BEPOSATHOCTEH 0ObETMHEHUS U
nepeceyeHusi COObITUM, BBIYUCIISATh BEPOSITHOCTH B
ONBITAX C CEPUAMU CIyYAUHBIX UCIIBITAHUN
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OBILIEE KOJIMYECTBO 34
YACOB I10
[TPOI'PAMME

132



IEPEYEHDb (KOJUDPUKATOP) PACHPEJIEJEHHBIX 11O KJIACCAM ITPOBEPSAEMBIX TPEBOBAHU K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbHOM ITPOT'PAMMBI OCHOBHOI'O OBIIIET'O
OBPA30OBAHUSA U DJIEMEHTOB COAEP KAHUSA

IHO MATEMATHUKE

B denepanbHBIX M perHOHANBHBIX IMPOICAYpPaX OICHKH KadecTBa OOpa30BaHUS HCIIOJIL3YETCS MepedueHb (KoaudukaTop)
pacmpeneneHHbIX 10 KjaccaM TPOBEPsSeMbIX TPeOOBaHUN K pe3yJbTaTaM OCBOCHHS OCHOBHOW 0Opa30BaTEILHON MPOTPaMMBI
OCHOBHOTO 00111eTO 00pa30BaHUsI U JIEMEHTOB COJICPKAHUS IO MAaTEMATHKE.

5 KJIACC IIpoBepsieMble TPeOOBAHUSA K Pe3yJabTATaM 0CBOCHHSI OCHOBHOM 00pa30BaTe/IbHOM MPOrpaMMbl

Kon [IpoBepsieMble MPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM
MPOBEPSEMOTO o0pazoBaTeILHON TPOrpaMMbl OCHOBHOT'O OOIIIEro 00pa3oBaHUs
pe3ynbTaTa
1 YHucna v BBIYUCIIEHUS
11 [lonumaTe W TPaBUWIBHO YNOTPEOJATH TEPMHHBI, CBSI3aHHBIE C

HaTypaJIbHbIMH YW CJIaMH, OOBIKHOBEHHBIMH U ACCATHYHBIMU ):[pO6HMI/I

CpaBHI/IBaTB U ynopsagoduBaTb HATypaJbHLIC 4YHKCJId, CPAaBHUBATL B

1.2 MPOCTEUIITUX CITydasix OOBIKHOBEHHBIE JPOOH, IECATUYHBIE TpoOU

CoOTHOCUTHh TOYKY Ha KOOPJWHATHOM (YKMCIIOBOM) MpsIMON C
1.3 COOTBETCTBYIOIIMM €M YMCIIOM U H300pakaTh HaTypajlbHbIE YHUCIA
TOYKaMHU Ha KOOPJAUHATHOU (YUCIOBOM) pSIMO
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BrInmoaHaTh apI/ICI)MeTI/I‘-IeCKI/IC I[GﬁCTBHH C HATypaJbHbIMH YHCJIAMH, C

1.4 OOBIKHOBEHHBIMU APOOSIMU B MPOCTEUIIINX CITydasiX
1.5 BbINONHATE NPOBEPKY, NPUKUAKY pe3yIbTaTa BEIYMCICHUN
1.6 OKpyrasTh HaTypaJbHbIE YHCIIA
2 Pemenue TekcToBBIX 3a7a4
Pemarb TekcToOBBIE 331241 apUPMETHUECKUM CITIOCOOOM U C ITOMOILBIO
2.1 OpPraHW30BAHHOTO KOHEUHOTO mepedopa BceX BO3MOKHBIX BAPHAHTOB
Pemare 3amaum, cogepxamiye 3aBUCUMOCTH,  CBSI3BIBAIOIINE
2.2 BEJIMYMHBI: CKOPOCTb, BpPEMsI, PpACCTOSHHUE, 1I€HA, KOJIMYECTBO,
CTOUMOCTb
Hcnonp30BaTh KpaTKHE 3allUCH, CXEMBbI, TaOJUIbI, 0003HAYEHUS MIPH
2.3 pelleHnu 3a1a4
[Tonp30BaThCs OCHOBHBIMHU E€AMHMIIAMUA W3MEpPEHUS: IEHBI, MAaCCHhI,
2.4 paccTosiHusl, BpPEMEHH, CKOpPOCTH, BBIpaXaTb OJHU €JAMHULBI
BEJIMUMHBI Yepe3 Ipyrue
W3Bnekatp, aHAIM3UPOBaTh, OLEHUBATh HHQPOpPMAIHIO,
MPEACTaBICHHYIO B Tabnauie, Ha  CTOJIOYATOU
2.5 auarpamMmme, HHTEPIPETUPOBATh MPEACTABICHHBIEC JaHHbIE,
UCIIONIb30BAaTh JIaHHBIC TPU PEUICHUH 3a/1a4
3

Harnsgnas reomerpust
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[Tonp30oBaThCs rCOMCTPUYCCKUMH  TIOHATHAMMU: TOYKaA, IIpsAMasd,

3.1 OTpE30K, JIyd, YT0JI, MHOTOYTOJIbHUK, OKPY’KHOCTB, KPYT

[TpuBoauTh npuUMepbl OOBEKTOB OKPYKAIOIIETO MHpa, HWMEIOLIUX
32 (opMy U3yUEHHBIX T€OMETPUUECKHUX (PUTYP

Hcnonp30BaTh TEPMUHOJIOTHIO, CBS3aHHYIO C YIJaMH: BEpPIIMHA
3.3 CTOpPOHA; C MHOTOYTOJIbHUKaMH: yTOJI, BEPIIMHA, CTOPOHA, INarOHAJIb;

C OKPY’KHOCTBIO: paiuycC, ITMaMeTp, LICHTP

N300paxaTh U3y4EHHbIE T€OMETPUUECKUE PUTYpbl HA HEITMHOBAHHOM
3.4 U KJIeTYaTOl OyMare ¢ MOMOILBIO LIUPKYJIS U JIMHEUKU

HaxoauTe 1MHBI OTPE3KOB HEMOCPEACTBEHHBIM H3MEPEHUEM C
3.5 IIOMOILBIO JIMHEMKH, CTPOUTH OTPE3KM 3aJaHHOW JUJIMHBI, CTPOUTH

OKPYKHOCTb 33JaHHOT'O pajguyca
36 Hcnonp30BaTh CBOKWCTBA CTOPOH U YTJIOB MPSMOYTOJIBHUKA, KBAaIpaTa

' JUISL X TTOCTPOEHUS, BBIYMCIICHUS IJIOIIAN U IEPUMETPA

Belunciate nepuMerp M IUIONIaAb KBajgpara, NPSMOYTOJIBHHKA,
3.7 ¢buryp, COCTaBIEHHBIX M3 MPSMOYTOJBHUKOB, B TOM 4ucie (Guryp,

M300pakKeHHBIX Ha KJIeT4yaTo Oymare

[Tonb30BaTbCd OCHOBHBIMM METPUYECKUMHU E€IUHULAMUA H3MEPEHUS
3.8 JUIVHBI, IUIOLIAAH; BBIPAXKaTh OJHU €UHULIbI BEJIMUYMUHBI Yepe3 Apyrue

Pacno3naBaTh mapasienenumnes, Ky0, HCIOIb30BaTh TEPMUHOJIOTHIO:
3.9 BeplUIMHA, pedpo, TpaHb, HU3MEPEHUs; HAXOAUTh HU3MEpPEHUs

napajenenuneaa, kyoa
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Boruncnsate  00beM  Kyba, mapajuienenumnena o 3aJaHHBIM
3.10 U3MEPEHUSIM, M0JIb30BaAThCA €IMHULIAMU U3MEPEHUS 00BbeMa
Pemiate HeCIOXKHBIE 3a/1a4yM HA U3MEPEHUE T€OMETPUUECKUX BEIUYUH
3.11 B MMPAKTUYECKUX CUTYaIUSIX
IIpoBepsieMbie 371eMEHTBI COAEPKAHUSA
Kon [IpoBepsieMblii 3JIEMEHT COJIEPKAHUS
| HarypanpHbie uncna u HyJb
HarypaneHoe umucno. Pan Harypanbbix umcen. Ywucio 0. M300paxenue
1.1 HATypaJbHBIX YUCEJ TOYKAMU HA KOOPJUHATHOM (YUCIOBOM) IPSIMOM
[Tosuumonnas cucrema cuucienus. Pumckas nymepauus. Jlecarnunas
12 CUCTEMA CUHCIICHHUS
13 CpaBHeHHE HATYpaJIbHBIX YHCEI, CPABHEHUE HATYPAIbHBIX YUCET C HYJIEM.
' OkpyriieHue HaTypalbHBIX YUCET
CnoxeHue, BBIUATAHUE, YMHOKCHUE W [EJIEHWE HATypaJbHbIX YHCEN.
14 CBOICTBO HYJISl PU CIIOKEHUH, CBOMCTBA HYJISI U €IMHUIIBI TP YMHOXKEHUH.
' [lepemecTuTenbHOE W COYETATEIBHOE CBOMCTBA (3aKOHBI) CIOXKEHHUS H
YMHOXEHUSI, paclpe/IeTUTEIbHOE CBOMCTBO (3aKOH) YMHOXEHUS
Hcnonp3oBanue OykB /u1st 0003HAUYCHUS HEM3BECTHOTO KOMITOHEHTA U 3aITUCH
1.5 CBOMCTB apu(METHUUECKUX JACHCTBUM
JlenuTenn W KpaTHbIE 4YHCIA, PA3JIOKEHUE HAa MHOXKUTeNId. [IpocTeie u
1.6 coctaBHble uucia. [Ipusnaku genumoctu Ha 2, 5, 10, 3, 9. [lenenue ¢
OCTaTKOM
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1.7

Crenenp ¢ HaTypaJIbHbBIM IIOKa3aTCJICM. 3anuce 4ucna B BHUAC CYMMBI
Pas3pAIHbIX CJIaracMbIX

1.8

UucnoBoe BbIpakeHHE. BpluMciIeHHE 3HAYEHUM YHCIOBBIX BBIPAKEHUM,
MOPAJIOK  BBIMOJIHEHUST JEWCTBHM. VCnonb30BaHWE TMpPHU BBIYHUCICHUSAX
MIEPEMECTUTEIIBHOTO U COYETATEIbHOTO CBOMCTB (3aKOHOB) CIIOKEHHS W
YMHOKEHUS, paclpeAeIUTEIbHOTO CBOMCTBA YMHOKEHUS

Hpobu

2.1

[IpencraBaenne o aApoOuM Kak crnoco0e 3amucH  YacTU BEJIUYHUHBL
OObikHOBEHHBIE 1poOu. [IpaBunbHbBIE U HEMpPaBUIbHBIE JpoOU. CMelIaHHas
IpoOb, MPECTaBICHUE CMEIIaHHON ApOOU B BUAEC HEMPaBUIBLHON IpOOU U
BBIJICJICHUE 1IEJIOM YacTu 4Yuclia U3 HempaBWiIbHOU IpoOu. M3o0pakeHue
Ipo0eil TOYKaMu Ha YUCJIOBOM MPSIMOi

2.2

OcHoBHoe cBoicTBO npodu. Coxpamienue apooOeit. [IpuBenenue mpodu k
HOBOMY 3HaMeHaTe 0. CpaBHEHHE IpoOeit

2.3

CnoxxeHre W BBIUMTAHHE JpoOel. YMHOXEHHWE | JeJeHHe IpoOeH,
B3auMHOOOpaTHbIE 1poOu. HaxoxkieHne 4acTu 1e10ro U LEJ0Tro MO €ro YacTu

2.4

Jlecatuunas 3anuchk apooeit. [IpencraBienue necaTUUHONW APOOM B BUJIE
0ObIKHOBEHHOU. M300paxkeHne NecATUYHBIX po0Oel TOUKaMH Ha YHUCIIOBOM
npsimoil. CpaBHEHUE NECATUYHBIX IpoOei

2.5

Apudmernyeckue ASHUCTBUS C IECATUYHBIMU Apo0saMu. OKpyTieHHe
JNECATUYHBIX ApoOei

Pemenne TeKkCTOBBIX 3a7a4

3.1

Pemennie TeKCTOBBIX 337124 apuPMETHUECKUM CIIOCOOOM
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Pemenne normueckux 3anau. Pemenne 3amad nepedopoM BceX BO3ZMOKHBIX

3.2 BapuaHTOB. Vcnionb30BaHue MpHU PEIICHUH 3a1a4 TAOJIHIl U CXEM
Pemienne 3amad, comepiKalux 3aBUCHUMOCTH, CBSI3bIBAIOLINE BEJIMYHMHBI:
33 CKOpPOCTb, BPEMSI, PACCTOSIHUE, LEHY, KOJMYECTBO, CTOMMOCTh. EJIMHHUILIBI
' U3MEpEHHUs: Macchl, 00beMa, LIEHbI, PACCTOSHUS, BpEMEHU, CKOPOCTH. CBSI3b
MEXy €ANHUIIAMHA U3MEPEHHUS KaKI0OM BETMYUHBI
34 Petienre oCHOBHBIX 3aj71a4 Ha IpoOU
3.5 [IpeacTaBienue TaHHBIX B BUE TaOIHI], CTOJIOYATHIX JUArpaMm
+ Harmsnnas reomerpus
Harnsanele mpeacraBiienus o ¢urypax Ha IUIOCKOCTH: TOYKa, MpsiMasi,
4.1 OTPE30K, JIy4, YTOJI, JOMaHasi, MHOTOYTOJIbHUK, OKPY>KHOCTb, KPYT. YTOJ.
[IpstmoM, OCTpPBIN, TYNION Y Pa3BEPHYTHINA YIJIbI
JlnmrHa oTpe3ka, METpUYECKHUE €AUHUIIBI JUIMHBIL. [[JTMHA TOMaHOM, TIEPUMET]
4.2 MHOIOyTOJIbHUKa. M3MepeHne u 1NOCTpO€HHE YIJIOB C  ITOMOIIBIO
TpaHCIIOPTUPa
4 Harnsinueie npencraBieHus o (Qurypax Ha IUIOCKOCTH: MHOTOYTOJBHUK,
3 NPSIMOYTOJILHUK, KBaAPAT, TPEYTOJBHUK; O paBEHCTBE QUTYDP
N3obpaxxenne ¢uryp, B ToM uucie Ha kieTdator Oymare. Iloctpoenue
w KOH(Urypanuii u3 dactei NpsMON, OKPY)KHOCTH Ha HEJIMHOBAaHHOU W

kinetyatod  Oymare. Mcmosnb3oBaHMEe  CBOWCTB CTOPOH M YIJIOB
IIPSIMOYTOJIbHMKA, KBaJpaTa
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4.5

[Inomaas mNpPSAMOYroJIbHUKA W  MHOTOYTOJIBHMKOB, COCTAaBJIEHHBIX W3
OPsIMOYTOJILHUKOB, B TOM 4HCIIe (GUTYp, M300paKEHHBIX Ha KJIETYAaTON
Oymare. EnuHUIIBI U3MEpEHUS TII0A TN

4.6

Harnsanueie IIPEACTABIICHUS 0 IIPOCTPAHCTBEHHBIX durypax:
OpSMOYTOJIBHBIN Tapajienenumnes,, Ky0, MHOrorpaHHuUKH. M3o0paxeHue
MPOCTEUIIMX MHOIOTPaHHUKOB. Pa3BepTku ky0a W mapasuiesenurena.
Coznanmne Mojieneit MHOrOTPaHHUKOB (U3 OyMaru, mpoBOJIOKH, TUIaCTUIIMHA
U APYTUX MaTepUasoB)

4.7

O06BeM TPSMOYTOJBLHOTO Mapajuienenunena, Kyoa. EnuHuiel u3MepeHus
o0beMa

6 KJIACC IIpoBepsiemble TPeOOBaHUSA K Pe3y/JbTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMbl

Kon [IpoBepsieMble peAMETHBIE PE3YIbTAThI OCBOEHUSI OCHOBHOU
MIPOBEPSIEMOTO o0Opa3zoBaTeILHON ITPOrpaMMbl OCHOBHOT'O OOIIET0 00pa30BaHMs
pe3yJibTaTa
1 Yucna v BBIYMCIICHUS
3HaTh M TOHUMATh TEPMHHBI, CBS3aHHBIC C PA3IUYHBIMU BUJAMHU
1.1 YHUCEN M CIIOCO0aMu WX 3aMHCH, TIEPEXOTUTH (€CIM ITO BO3MOXKHO) OT
OJIHOM (hOpMBI 3aMUCU YUCIIA K IPYTrOi
CpaBHUBAaTh U YNOPSAJOYUBATH I1IE€JIbIE YHCIA, OOBLIKHOBEHHBIE H
1.2 NeCATUYHBIC TpoOU, CPAaBHUBATH YKCJIa OJHOTO U Pa3HBIX 3HAKOB
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1.3

BBIHOJ'IH?[TB, coycrasd YCTHBIC u IIMCBbMCHHBIC IIPHUCMBI,
apI/I(l)MCTI/I‘IeCKI/IC I[GI‘/’ICTBI/ISI C HaTypaJbHbBIMH N LOCJIIBLIMHU YUCIIAMHU,
OOBLIKHOBEHHBIMU H ACCATUNYHBIMHA I[pO6$IMI/I, IIOJOXHUTCIIbHBIMHU H
OTPULATCIIbHBIMU YHUCJIAMHU

1.4

Brruncnarh 3Ha4€HUS YU CIIOBBIX BBIPAXKEHUM, BBITIOJIHIATH MPUKUIKY U
OLICHKY pe3yjbTaTa BBIUUCICHHUM, BBIMOJHITh MpeoOpa3oBaHUs
YUCJIOBBIX BBIPAXEHUHW Ha OCHOBE CBOWCTB apu(METHUYECKUX
JICUCTBUM

1.5

OKpyrsITh 1IEBIE qucia 151 NECATUYHBIC Ipoou,
HaXOAUTb MPUOIMKEHUSI YUCET

1.6

CoOTHOCUTB TOUKY Ha KOOPAUHATHOM MPSAMOM C COOTBETCTBYIOIIUM €M
YUCJIOM U H300pa)xkaTh YUCIa TOYKAMH Ha KOOPJIWHATHOW MPSMOiA,
HAXOJWUTh MOYJIb YUCIIA

1.7

COOTHOCUTH TOYKY B MOPSIMOYTOJIBHOM CHCTEME  KOOpPJIUHAT

C KOOpAMHATAMHU 3TOW TOUKHU

1.8

OKpyrJsITh 1EbIE qucia 151 JECSITUYHBIC pobwu,
HaXOJUTh MPUOIMKCHUS YUCET

YucnoBbie U OyKBEHHbIE BHIPAKEHUS

2.1

[Tonumats n YHOTpe6JI$ITI) TCPMUHBI, CBA3aHHBIC C 3allMChIO CTCIICHU
4ucjia, HaxXOOAWUTb KBaJpaT H I(Y6 quciaa, BBIYHUCIATH 3HAYCHUA
YHCJIOBBIX BBIpEl)KCHHfI, CoACPIKAUX CTCIICHU

2.2

[Tonp3oBaThCs INpHU3HaKaMu ACIIMMOCTH, paCKIaJAblBaTh HATYpPaJIbHBIC
Yuciia Ha IIPOCThIC MHOKUTCIIN
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2.3

[Tonb30BaThCA MacIITaOOM, COCTABIATh IPOMOPLMH U OTHOLLICHUS

24

Hcnonp3oBaTh OykBBI 11  OOO3HAYEHUS YHCENT TIPU  3aIHCH
MaTEMaTUYECKUX BBIPAKEHUM, COCTABIATh OYKBEHHBIE BHIPAKCHUS U
(bopMyIIBI, HAXOIUTh 3HAUYCHUS OYKBEHHBIX BBIPAKCHUIN

2.5

Haxoauts HEN3BECTHBI KOMIIOHEHT PaBEHCTBA

Pemmenue TeKCTOBBIX 3aJad

3.1

Pemate MHOTOMmAroBble TEKCTOBBIC 3aJaud  apu(OMETHUCCKUM
Ccrrocooom

3.2

Pemate 3amaun, CBSI3aHHBIE C OTHOIIEHUEM, MPOMOPIHOHATBHOCTHIO
BEJIMYMH, MPOIEHTAMH, PEIIaTh TPH OCHOBHBIC 3aJauyd Ha JIPOOH H
MIPOLICHTHI

3.3

Pemare  3agmaum, conaepkamuye  3aBUCHMOCTH,  CBSI3BIBAIOIINE
BEJIMYUHBI: CKOpPOCTb, BpEMs, PACCTOSIHUME, LEHY, KOJHUYECTBO,
CTOMMOCTbD, MPOU3BOAUTEIHLHOCTD, BpeMs, 00beM pabOThl, UCIIOIb3YS
apu(pMeTHYECKue JCHCTBUSA, OIICHKY, MPUKUIKY; TMOJIb30BATHCS
€IMHUIIAMH U3MEPEHUSI COOTBETCTBYIOIIUX BEIIMYNH

34

CocTaBisaTh 6yKBeHHBIC BBIPAXKCHHUA 110 YCJIOBHUIO 3a/la4n

3.5

W3Bnekats wuHOpMaIuioo, TMPEACTABICHHYIO B TabnmuIax, Ha
JIMHENHOMU, cTONOYaToOMn WIIA KPYTOBOM auarpaMmax,
WHTEPIPETUPOBATH MPEICTABIICHHBIC TaHHBIE, HCTIOIb30BaTh JTAHHBIC
MIPY peIIeHUN 33124

141



3.6

[IpeacraBusTh HHGOPMAIIUIO C TIOMOIIBIO TAOJIUIL, THHEHHON U
CTOJI0YaTON AMArpamMm

HaFJ'IHI[HaSI reoMeTpua

4.1

[TpuBoauTH TpUMEPHI OOBEKTOB OKPYKAIOIIETO MHPA, HUMEIOIIUX
(GbopMy M3YYEHHBIX TEOMETPUUYECKUX TUIOCKUX M MPOCTPAHCTBEHHBIX
buryp, npuMepsl paBHBIX 1 CUMMETPUYHBIX (UTYp

4.2

N300paxkath ¢ TOMOIIBIO LUPKYJS, JTUHEHWKH, TpaHCHOpPTUpA Ha
HEJIMHOBAHHOM W  KJeTyaToil Oymare M3y4YeHHBbIE ILJIOCKHE
reoMeTpudeckue GUrypsl 1 KOHGUTYpaIuu, CAMMETPUYHbBIC (DUTYPHI

4.3

[lonp30oBaThest T COMCTPHUYCCKUMU IIOHATHUAMU. PABCHCTBO (bI/Il“ YP,
CUMMCTpPU; UCITIOJIB30BATh TCPMUHOJIOTHIO, CBA3AHHYTO

C CUMMETPHEN: OCb CHMMETPHH, LIEHTP CUMMETPUHN

4.4

HaxoauTe BEIMYMHBI YTII0B H3MEPEHHUEM C MOMOILBIO TPAHCIIOPTHUPA,
CTPOUTH YIVIbI 3aJaHHOW BEJIMYMHBI, IIOJIB30BATHCSA IIPU PELICHUU
3a71a4 TPaJyCHOM MEpPOM YIiIOB, paClO3HABATh HA YEPTEkKAX OCTPHIH,
MPSAMOM, Pa3BEPHYTHIN U TYNION YTJIbI

4.5

Beuucnare  OauMHY — JIOMaHOM, NEPUMETP  MHOTOYTOJIbHHKA,
IIOJIb30BATbCA €AMHULIAMM W3MEPEHHMs [UIMHBI, BBIPAXKATb OJHHU
€IUHULBI U3MEPEHUS JUIMHBI Uepe3 IPyTrue

4.6

Haxoautse, ucnosnb3yst 4epTeKHbIE MHCTPYMEHTHI, PACCTOSIHUSA: MEXKILY
JIBYMSI TOYKaMH, OT TOYKH J0 NPSIMOM, JJIMHY IIyTH HA KBaJApPaTHOU
CETKE
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4.7

Beraucnsate miomanas GUryp, COCTaBICHHBIX W3 MPSIMOYTOJBHUKOB,
UCII0JIb30BaTh pa3OMEHUEe Ha MPSIMOYTOJbHUKH, HA paBHbIE (UTYPHI,
JOCTpauBaHWE [0 MPSMOYTOJIbHUKA, TI0JIb30BAThCSI OCHOBHBIMU
CAUHUILIAMU HW3MEPEHUs IUIOIIAAM, BBIpAXKATh OJHU  €IUHHUIIBI
W3MEPEHHUsI IUIOIIA/IN Yepe3 IpyTue

4.8

Pacrio3HaBaTh Ha MOJENSAX M HM300paXKEHUSAX NHUPAMHIY, KOHYC,
IWIMHIP, WCIOJIb30BATh TEPMHUHOJIOTHIO: BEpUIMHA, pedpo, I'paHb,
OCHOBAHME, pa3BepTKa

4.9

N3o0paxkath Ha KIeT4aTOM OyMare mpsiIMOYTOJbHBIN Mapasieenune;]

4.10

Beruncnate 00beM  MPsSMOYIOJBHOIO — IapajuleNenunena, Kyoa,
M0JIb30BaThCsl OCHOBHBIMM €JUHUIIAMU U3MEpPEHUsl o0bema

4.11

Pematn Hec10KHBIC 3aJ1a4M Ha HAXOKJICHNEC I'COMETPUICCKUX BCIIMINH
B IIPAKTUYCCKUX CUTyallUsX

IIpoBepsieMble 3JIeMEHTBI COJIEPKAHUS

Kon

[IpoBepsieMblil 2JIEMEHT COJIEPKAHUS

Harypanbubie uncna

1.1

ApudmeTrnueckue ASUCTBUS ¢ MHOTO3HAUYHBIMHM HATypajdbHBIMU UYHCIAMH.
YucroBble BBIpAXKEHUS, TMOPSAOK JEHCTBUM, MCHOJb30BaHUE CKOOOK.
Hcnonbp30BaHue Npyu BBIYUCICHUSIX NEPEMECTUTEIIBHOIO U COYETATEIILHOTO
CBOWCTB CJIOKEHHSI M YMHOJXKEHMs, paCIPEIEIMTEIHOIO CBOMCTBA
YMHOXKEHUS
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1.2 OxpyrieHue HaTypajJbHbIX YUCEI
13 JlenuTenu U KpaTHbIE YUCia, HAMOOJIbIIUA 00NN AEIUTENh U HAUMEHbIIIECE
‘ oO1ee kpaTHoe. [{enMMocTh CyMMBI U IPOU3BEICHHUS
1.4 Jlenenue ¢ octaTkom
2 Hpobu
)1 OObikHOBEHHAs1 JIpoOb, OCHOBHOE CBOWMCTBO JpoOU, COKpalleHue ApoOei.
‘ CpaBHeHUE U yropsijlounBaHue apooeit
Pemienne 3ama4 Ha HaX0XKIEHUE YACTU OT LIEJIOTO M LEJOTO MO €ro YacTH.
22 JIlpoOHOE YuCII0 KaK pe3yJbTaT IeJICHUS
[IpencraBnenue necsITUYHOM JpoOM B BHUJIE OOBIKHOBEHHOW JpoOU U
2.3 BO3MOXHOCTbH MPEJCTaBICHUSI OOBIKHOBEHHOM APOOH B BUJE NECATHUHON
Hecstuunpie npodbu M MeTpudeckas cuctema mep. Apudmerndeckue
2.4 JICUCTBUS U YHUCJIOBBIE BBIPAKEHUSI C OOBIKHOBEHHBIMH M JI€CSITHYHBIMU
Opo0sMuU
Otnomienne. Jlenmenue B JaHHOM OTHONICHWH. Macmrad, MTpomopIus.
2.5 [IpumeHenue nponopuuii Npyu peeHny 3a1a4
[Tonstue npouenta. BeiunciieHre NpoLeHTa OT BEIMYUHBI U BEJIMYUHBI 110
26 ee MpOIEHTY. BrIpakeHne MPOIEHTOB NECATHUYHBIMU ApoOsiMu. PerieHue
3a/1a4 Ha MPOLEHTHI. BbIpakeHre OTHOIIEHUS BEJIMUMH B IPOLIEHTAaX
3 [TonoxxuTenbHbIE U OTPULIATEIIBHBIE YHCIIA
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[lonoxxutenbHbIEC U OTPHULATCIIbHBIC YUCJIA. HGJII)IEE qucia. MOI[YJ'IL qucia,

3.1 reoOMETpUYECKas MHTEpIpeTanus Moayis uucia. M3o0paxeHue dncen Ha
KOOPAUHATHOMN npsAMoi. HnciioBbie MpoMexKyTKU. CpaBHEHHE YHCENT
Apudmernueckne ACHCTBUS C TIOJOXKHTEIBHBIMH W OTPHUIATEIHHBIMU

3.2 YucIaMu
[IpssmoyroJibHas cucTeMa KOOPJMHAT HA MNIOCKOCTH. KOOpIMHATHI TOUKY Ha

33 IiockocTH, adcuucca u opauHata. [locTpoenue Toyek u ¢uryp Ha
KOOPJIMHATHOM INIOCKOCTH

+ BykBeHHbBIE BBIpAKEHHS
[Ipumenenue OykB Uil  3alUCH  MAaTEeMaTUYECKUX BBIPAXKCHUN U
npenyoxkenuii. CBoicTBa apumeTHueckux JAeUcTBUil. byKBEeHHBIE

4.1 BBIPAKECHUS U YUCIIOBBIE TOJACTAHOBKH. byKBEHHbBIE PABEHCTBA, HAXOXKICHUE
HEU3BECTHOI'O KOMIIOHEHTA
®opmynibl, GopMyJbl IEpUMETpa U TUIOMIAINW MPSMOYTOJIbHUKA, KBaApara,

4.2 o0beMa napajienenumneaa u kyoa

5 Penrenue TekCcTOBBIX 3a/1a4

5.1 Pelenne TeKCTOBBIX 3aa4 apu(pMETUYECKUM CTIOCOOOM
Pemenne noruveckux 3ama4. Pemenue 3amay mepedbopoM Bcex BOZMOXKHBIX

5.2

BapPUAHTOB
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Pemenue 3aga4d, COACpKaAIINX 3aBUCHUMOCTH, CBA3BIBAIOINNX BCIMYHHBI!
CKOpPOCTBD, BpCMms, PacCTOsIHUC, ocHa, KOJIN4YCCTBO, CTOHUMOCTD,

53 POU3BOAUTENBHOCTD, BpeMsl, 00beM pabOThl. ENMHUIIBI N3MEPEHUS: MACCHI,
CTOMMOCTH, PACCTOSHUs, BpEMEHHU, CKOpOCTU. CBsI3p MEXAYy €AVMHULAMHU
M3MEPEHNS KaXIO0U BETUYNHBI

4 Pemienne 3amad, CBS3aHHBIX C OTHOLIEHWEM, MPONOPLIUOHATBHOCTHIO

5. BEJIMYMH, MPOLEHTAMU; PEIICHUE OCHOBHBIX 3a]1a4 Ha IpOOU U IPOLIEHTHI
OneHka M NpUKUIKA, OKpyriaeHue pesynbrara. CocraBiieHHE OyKBEHHBIX

3.5 BBIPAKECHUH 10 YCIOBHIO 3aaUH.

[IpeacTaBneHre NaHHBIX C MOMOIIbIO Tabmuu W auarpamMm. CronOuatele

5.6 nuarpamMMbl. YTeHHne KpyroBbIX AMarpaMmm

6 Harnsnnasa reomerpus
61 Touka, mpsAMas, OTpPE30K, Jyd, Yyroj, JIOMaHas, MHOIOYI'OJIbHUK,
' YETBIPEXYTOJIBHUK, TPEYTOJIbHUK, OKPYKHOCTb, KPyI'
B3anmHOe pacnosiokeHrne NOByX MNpAMBIX HA IUIOCKOCTH, NapajlieiIbHbIC

6.2 IIpsIMbIE, TIEPIICHANKYJIAPHBIE ITPSMBbIC
N3mepeHne pacCTOSHMM: MEXAy IBYMs TOYKaMH, OT TOYKM JO IPAMOM,

6.3 JUTMHA MapuIpyTa Ha KBaJIpaTHOM CETKE

6.4 N3MepeHne u mocTpoeHue yriloB ¢ MOMOUIBIO TPAHCIIOPTHPA

6.5 Buabl TpeyrosbHUKOB: OCTPOYTOJIbHBIN, MPSAMOYTOJIbHBIA, TYNOYTOJbHbINH,

paBHOOEIPEHHBIN, PABHOCTOPOHHUIM
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YerblpexyroiapHuK. IIpsAMOyroiapHUK, KBajapar: HCIOJb30BaHUE CBOMICTB
6.6 CTOPOH, YIJIOB, IMAaroHajen
N3o00paxenne reoMeTpuueckux GUryp Ha HEIMHOBAaHHOW Oymare ¢
6.7 UCIIOJIb30BAaHUEM LIUPKYJISl, TMHENKH, YTOJIbHUKA, TPAHCIIOPTHPA.
[TocTpoeHus Ha kieTyaToi Oymare
6.8 | IlepumeTp MHOrOyrojibHUKa
[lonsitue  miomanu  QUrypbl, E€OUHULBI  WU3MEPEHHS  IUIOMIAJIH.
6.9 | [lpubmmxeHHoe M3MepeHue miomaau Guryp, B TOM 4UCIIE€ Ha KBaJApPaTHON
CEeTKE
6.10 | ITpubnmxeHHOEe U3MEPEHUE JIIMHBI OKPYKHOCTH, IJIOIIAIN Kpyra
Cummertpus: LEHTpaJIbHAs, oceBast U 3epKaJIbHas.
6.11 [TocTpoeHre CUMMETPUYHBIX (PUTYP
Harnsansie MIPEACTABIICHUS 0 IPOCTPAHCTBEHHBIX ¢durypax:
napasuienenunen, Kyo, npusma, nupaMua, KOHyc, LIUJIUHAP, [Iap U cdepa.
6.1 N3o0paxkenne  mpocTpaHCTBeHHbIX  (uryp.  Ilpumepbr  pa3BepTok
' MHOTOTPAaHHMKOB,  LWIHHApa H  KoHyca. Co3maHue  MoOJeleu
MPOCTPAHCTBEHHBIX GUryp (U3 Oymaru, MpoBOJOKH, TUIACTUIMHA U JIPYTUX
MaTepHUaioB)
[Tonstue oObema, enuHUIBI U3MepeHus oO0bema. OObeM TPSMOYTOJIBLHOIO
6.13 napajuieienumneaa, Kkyoa

7 KJIACC IIpoBepsieMble TPeOOBAHUSA K Pe3yJdbTATAM OCBOCHMSI OCHOBHOM 00pa30BaTeJIbHOM MPOrpPaMMbl
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Kon

[IpoBepsieMble MPEIMETHBIE PE3YJIbTATHl OCBOCHUSI OCHOBHOM

IPOBEPSEMOI0O o0pa30BaTeNbHON MPOrpaMMbl OCHOBHOT'O 0011Iero 00pa3oBaHMsI
pe3ynbTara
| Yucna v BBIYUCIEHUS
BelmonHsATh,  coyeTass  yCTHbIE W INHCbMEHHBIE  IPUEMBI,
1.1 .
apupMeTnYecKue AEICTBUS C PAllMOHATbHBIMU YHCIIAMU
HaxonuTe  3Ha4eHWs  YHUCIOBBIX  BBIPAKECHHUW,  IPUMEHATH
1.2 pa3zHoOOpa3HbIe CIOCOOBI ¥ MPUEMBbI BEIYMCICHUS 3HAUCHUN JPOOHBIX
BBIPXEHUM, colepKaluX OOBIKHOBEHHBIE U IECATUYHbBIE 1POOH
[lepexoguTe OT OXHOM (OpPMBI 3alMUMCH 4YHCEl K APyrou
(mpeoOpa3oBbIBaTh  JACCATHYHYIO  JpoOb B  OOBIKHOBEHHYIO,
1.3 OOBIKHOBEHHYIO B JIECATHYHYIO, B YaCTHOCTH, B OECKOHEUYHYIO
JECATUYHYIO TPOOb)
1.4 CpaBHUBATH U YIIOPSAOYMBATH PALIMOHAIIBHBIC YUCTIA
1.5 OxpyrasTh yucia
BBINTONHATE MPUKUAKY W OLIEHKY pe3yJbTaTa BBIYHMCICHUMN, OLICHKY)
1.6 3HAYEHUN YUCIIOBBIX BBIPAXCHUN. BBINOIHATE NEHCTBUA
CO CTEINEHSAMHM C HaTyPAJIbHBIMU NTOKA3aTEISIMH
[TpuMeHSATh MPU3HAKHU IETUMOCTH, Pa3JIOKEHUE HA MHOKUTEIH
1.7

HaTypaJbHbIX YNCEI
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1.8

Pemmath  mpakTHKO-OPHMEHTHPOBAHHBIC — 3a/Jayd, CBS3aHHBIE C
OTHOILIEHUEM BEJINYMH, MIPOTIOPITMOHAIEHOCTHIO BEJIMYMH,
IPOLICHTAMH, HHTCPIIPETHPOBATh PE3YJIbTAThl PEIICHUSA 3a7ad C
Y4ETOM OTpaHHYCHUH, CBI3aHHBIX CO CBOMCTBAMH PacCMaTPHUBACMBIX
00BEKTOB

AnreOpanyeckue BbIpaKeHUs

2.1

Hcnonp3oBaTh aﬂre6pquec1<y10 TCPMHUHOJIIOTUIO W  CHMBOIJIHUKY,
IPHUMCHATH €€ B ITPOLIECCE OCBOCHUA y‘—IC6HOFO Marcpuraia

2.2

Haxonute 3HaueHHss OyKBEHHBIX BBIpAXKEHUUN npu
3aJIaHHBIX 3HAYCHUSIX IMePEMEHHBIX

2.3

BeimonHsITe  IpeoOpa3oBaHMsl 1IEJIOTO  BBIPAKCHUS B  MHOTOYJICH
MPUBEIACHUEM TIOJIOOHBIX CJIATa€MbIX, PACKPHITUEM CKOOOK

24

BBINoNHATE YMHOXKEHUE OJTHOUYJIEHA HA MHOTOWIEH U MHOTOWJICHA Ha
MHOTOWICH, TPUMEHATh (DOpMyINbI KBajpara CyMMbl M KBajpara
Pa3HOCTH

2.5

OCYH.IGCTBJ'ISITB PA3JI0KCHHUEC MHOTOYJICHOB HAa MHOYKHUTCIIN C IIOMOIIBIO
BBIHECEHHS 32 CKOOKH O6H_ICFO MHOXUTCIIA, T'PYIIIMPOBKHU CJIaraCMbIX,

npuMeHeHus: (OPMYJT COKPAILIEHHOTO YMHOKEHHUS

2.6

HpI/IMeHHTB Hp606pa3OBaHI/IH MHOT'OYJICHOB IJIs PCIONCHHA PA3JIMYHBIX
3a71a4 U3 MaTCMaTuKU, CMCKHBIX IIPECAMCTOB, 13 peanBHoﬁ IMPaKTHUKH
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Hcnonp30BaTh CBOWMCTBA CTENEHEW C HATypPaJIbHBIMU ITOKA3aTEISIMHU

2.7 .
JUTsl IpeoOpa3oBaHus BEIPAKEHUN
3 YpaBHEHUS U HEPABEHCTBA
Pemlare nuHENHBIE YpaBHEHHs C OJHOM NEPEMEHHOW, NPUMEHSS
3.1 MpaBUJIa IEPEX0JIa OT UCXOAHOTO YPABHEHUSI K PABHOCUIILHOMY €MY.
[IpoBepsTh, ABIAAETCA M YUCIO KOPHEM YPAaBHEHUS
19 [IpumeHsaTh rpaduueckue METONbl MNpPU PEHICHUH  JIMHEHWHBIX
YPaBHEHUH U UX CUCTEM
33 [TonGupate npuMepsl Nap YUCE, SABISIOLUXCS PELHICHUEM JIMHEIHOTO
' YPaBHEHHUS C ABYMS IIEPEMEHHBIMHU
CTpouTh B KOOPAMHATHOMN IJIOCKOCTH TpaduK JIMHEHHOTO ypaBHEHUS
34 C IBYMsl IEpEMEHHBIMU; MOJB3YSICh IpapuKOM, IPUBOIUTEH MPUMEPDI
pelIeHns ypaBHEHUS
35 PemaTe crucTeMbl IBYyX JJUHEMHBIX YPABHEHUH C IBYMS IEPEMEHHBIMU,
' B TOM 4HcIie Tpadhuuecku
CocTaBiaTh U pelIaTh JUHEWHOE YPABHEHUE WM CUCTEMY JIMHEMHBIX
3.6 YPaBHEHMM 110 YCIOBHIO 33J1a4, HHTEPIPETUPOBATH B COOTBETCTBUU C
KOHTEKCTOM 3a/1a4M MOJyYEHHBIN pe3yJIbTaT
4

Koopnunate! u rpaduku. OyHkimm
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N300paxaTh Ha KOOPAMHATHOM MPSIMOW TOYKH, COOTBETCTBYIOIIWE

4.1 3aIaHHBIM KOOpJMHATAM, JIy4H, OTPE3KH, MHTEpPBAJIbI, 3aIlMCHIBATH
YHCIIOBBIE TPOMEKYTKH Ha alNreOpandeckoM s3bIKe
49 OTmeuaTh B KOOPAMHATHOM IMIIOCKOCTH TOYKH MO 3a/1aHHBIM
' KOOpIMHATAM
43 Crpouts rpadguku TUHEHHBIX QyHKIUN. CTpouTh rpaduk QyHKIUU Y
' =[x
OmnuceiBaTh C MOMOIIBI0 (HYHKIWUN HU3BECTHBIE 3aBHCHMOCTH MEXKITY
4.4 BEJIMUMHAMHU: CKOPOCTh, BpEMs, PAcCTOSHHE, IE€HY, KOJHUYECTBO,
CTOUMOCTb, TPOU3BOJUTEIBHOCTD, BpEMSs, 00bEM pabOThI
4.5 Haxonuthb 3HaueHre PYHKIIUU TI0 3HAUCHHIO €€ apryMeHTa
[lonumate rpaduueckuii cnocod MNpeACTaBICHUS U aHAINA3a
4.6 uHbOpMAaIK, U3BJICKATh U HHTEPIPETUPOBATH HHPOPMAITHIO
U3 rpaMKOB pealibHbIX IPOLECCOB U 3aBUCUMOCTEH
5 BeposTHOCTh U CTaTUCTHKA
YuraTte nH(MOpMAIINIO, TPEICTABICHHYIO B Ta0IMIIaX, HA AUarpaMMax,
51 NIPEJICTaBIISITh JaHHBIC B BUJE TAOJHII, CTPOUTH TUATPAMMBI
(cTronOukoBbIe (CTOIOYATHIE) U KPYTOBBIE) 10 MACCUBAM 3HAUCHHI
- OnuceiBaTh W HWHTEPIPETUPOBATH pPEAIbHBIC YHUCIIOBBIC JaHHBIC,

Ipe/ICTaBICHHbIE B TA0JIMIIAaX, HA IMarpaMmax, rpaukax
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5.3

Hcnoab3oBaTh JJId  OIIMCaHUusA  JaHHBIX CTaTUCTUYCCKHEC
XAPAKTCPUCTHUKHU. CPCIHCC apI/I(I)MeTI/I‘-ICCKOC, MCAHnaHa, HauOoJIbIIee U
HaMMCHBIICC 3HAUCHUA, pa3Max

54

HMeTs npeacTaBiIeHUE O CIIy4aiiHOM N3MEHYMBOCTH Ha PUMEPAX LIEH,
¢u3nyecKux BETUYMH, AaHTPOIIOMETPUYECKUX JIAaHHBIX, WMETh
IIPEICTABIICHUE O CTATUCTUYECKOW YCTOMYHNBOCTH

['eomerpus

6.1

Pacrio3HaBaTh M3y4eHHBIE T€OMETPUUECKUE (PUTYpBI, ONPEIEIATh UX
B3aMMHOE paCIOJIOKEHUE, H300pakaTh TIE€OMETpPUYECKHE (UTYPBHI,
BBITIOJIHATDh YEPTEXKHU MO YCIOBHUIO 3ahaud. V3MepsATh JMHENWHBIE U
YTJIOBBIE BEJIMYMHBL. PemaTe 3a1a4n Ha BBIYMCICHHAE JJIMH OTPE3KOB U
BEJINYMH YIJIOB

6.2

Jenate TpyOyI0 OLIEHKY JIMHEWHBIX U YTJIOBBIX BEJIMYUH MPEAMETOB B
peaNbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PaznnyaTh

pPasMCpPEI 3TUX 00BEKTOB IO MMOPAIKY BCIMINHBI

6.3

CTpouTh 4epTeKU K TCOMETPUUECKUM 3a7a4aM

6.4

[Tonp30BaThCA MPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BATh
MPU3HAKHU U CBOMCTBA paBHOOCPEHHBIX TPEYTOILHUKOB MIPH PEIICHUN
3a1a4

6.5

HpOBOI[I/ITI) JJOT'MYCCKHC PaCCYKIACHUA C HCIIOJIb30BAaHHUEM
reOMCTPHUUICCKUX TCOPEM
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6.6

[lons30BaThCs IIPU3HAKAMH PaBEHCTBA IPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAaHbI, IPOBEIACHHON K TMIIOTEHY3€
IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUHA T€OMETPUYECKUX 3a1a4

6.7

Onpenensate NapajyIeIbHOCTh NPSIMBIX C MOMOILBIO YTIIOB, KOTOPBIE
o0pasyeT ¢ HUMH cekymasi. OnpeaensaTs NapauieIbHOCTh MPSAMBIX C
IIOMOILBIO PABEHCTBA PACCTOSIHUM OT TOYEK OJHOM MPSMOM 10 TOYEK
JIPYrou npsMoun

6.8

Pemats 3aJa4H Ha KJIeTYaToOu 6yMare

6.9

[IpoBOANTH BBIYKCICHUS W HAXOAUTh YHUCIOBbIE W OyKBEHHBIE
3HAYCHUS YIJIOB B TEOMETPUUYECKHUX 3a7ayax C MCIOJIb30BAHUEM
CyMMBI YTJIOB TPEYTOJbHUKOB M MHOTOYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa3oBaHHBIX MPU MEPECECUCHUU JBYX MapaJUICIbHBIX MPSIMBIX
CeKyllen. Pemare nmpakTuueckre 3aaun Ha HaX0XKIECHUE YIII0B

6.10

Brnagetp nNOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh
OTIpeNeNIsITh OUCCEKTPUCY yIia U CEePEAVHHBIA TMEPHEHAUKYISIpP K
OTPE3KYy KaK F€OMETPUUECKUE MECTA TOUEK

6.11

@opMynUpPOBaTh OINPEACICHUS OKPYKHOCTM M Kpyra, XOpAbl U
JAaMETpPa OKPYKHOCTH, TIIOJIb30BAaThCSI MX CBOWCTBaAMHU. Y METh
MIPUMEHATH 3TU CBOMCTBA IPU PELICHUH 33/1a4

6.12

Branerp MOHATHEM ONMMCAHHOM OKOJIO TPEYTOJIbHUKA OKPYXKHOCTH,
YMETh HaxoIuTh ee LeHTp. [lonmb3oBaThcs (akramMu O TOM, 4YTO
OMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJJTHOU TOUKE, U O
TOM, YTO CEPEINHHBIE NIEPIICHANKYIISIPBI K CTOPOHAM

TPEYrOJIbHUKA NIEPECEKAIOTCS B OJTHOM TOUYKE
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Biagers IMOHATHEM KacaTelbHOW K OKDPYKHOCTH, ITOJb30BaThCS
6.13 TEOPEMO O MEPHEHANKYIAPHOCTH KacaTelbHOM U pajauyca,
IPOBEJCHHOrO K TOYKE KaCaHMs
6.14 [Tonp30BaThC  MPOCTEHIIMMKE T€OMETPUYECKUMH HEPABEHCTBAMH,
' HOHMMATh MX MMPAKTHYECKUN CMBICIT
6.15 ITpOBOANTH OCHOBHBIE TE€OMETPHUYECKHE IIOCTPOCHHS C IOMOIIBIO
' IUPKYIIS U THHCHKH

HpOBepHeMble AJIEMEHTHBI COACPKAHUA

Kon [IpoBepsieMblii 2JIEMEHT COEPHKAHUSA
| Hucna v BBIYUCIIEHUS
Hpo6u OOBIKHOBEHHBIC U JIECITHYHBIE, TIEPEXO] OT OJHOU (OPMBI 3aITUCH
1.1 npoOeit k npyroi. [loHaTHE palMOHAIBHOTO YMCIIA, 3alUCh, CPaBHEHMUE,
yIOPSIOUYUBAHUE PAMOHATBHBIX YUCEIT
ApudmeTnueckue ACUCTBUS C pallMOHATFHBIMU YcliaMu. Pemenue 3anaq us3
1.2 peanTbHOM MPAKTUKHU HA YacTH, HA APOOH
13 CreneHb ¢ HaTypadbHBIM TIOKa3aTelieM: OMpeleieHHne, MpeoOpa3oBaHMe
' BBIPAKEHUI Ha OCHOBE OIPEACIICHHUS], 3aIUCh OOJIBIINX YUCEN
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[TporieHThI, 3aMMKMCh TPOIICHTOB B BUJIE IPOOU M IPOOH B BUJIE MPOIICHTOB.

1.4 .
Tpu ocHOBHBIE 3a/1a4u Ha MPOIIEHTHI, PEIICHUE 3a/]1a4 U3 PeaTbHOUN MPAKTUKU
[Ipumenenue MPU3HAKOB JEIMMOCTH, Pa3I0KEHUE Ha
L5 MHOKHUTENIA HATypalbHbBIX YUCE
¢ PeanbHble 3aBUCMMOCTH, B TOM 4ucle mOpsaMmas ©  oOpaTHas
1.
MPONOPLIMOHAIIBHOCTH
2 AnreOpandeckue BhIPKEHUS
ITepemeHHBIE, UUCIIOBOE 3HAYEHUE BBIPAKEHUSI C IEPEMEHHOM. [JomycTuMBbIe
2.1 3HAYCHUS IEPEMEHHBIX
[IpencrapiieHre 3aBUCUMOCTU MEXK]1y BETMUYMHAMU B BUJI€ (POPMYIIBI.
22 | Bpmuciennus 1o dbopmynam
)3 [IpeoOpa3zoBaHre OYKBEHHBIX BBIPAKEHHIA, TOXJAECTBEHHO
' paBHBIC BBIPAKEHUS
2.4 CBoiiCTBa CTENEHU C HATYPAIbHBIM MOKA3aTEIEM
OnHowieHsl 1 MHOTOWIEHbI. CTeneHb MHOTOWIeHa. Clio)KeHue, BBIYUTAHUE,
2.5 YMHOKEHHNE MHOTOYJICHOB
DopMyJibI  COKpAIIEHHOTO0 YMHOXKEHHS: KBaJpaT CyMMbl M KBajapar
26 | pasHocTu. PopMyna pa3HOCTH KBaApaToB. Pa3ioxkeHue MHOIOUYIEHOB Ha
MHOXUTEN
3 YpaBHeHUs
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VYpaBHeHHE, KOpPEHb ypaBHEHHUs, NpaBuia MpeoOpa3oBaHUS YpaBHEHUS,

3.1 PaBHOCHIIBHOCTbh YPABHEHUN
JluHerHOE ypaBHEHHE C OJHOW MEPEMEHHOM, YHMCIO KOPHEW JIMHEWHOIO
3.2 YPaBHEHHS, PEIICHUE JINHENHBIX YPABHECHUN
CocraBieHue ypaBHEHH 10 YCIOBUIO 33/1aud. Penenue TeKCTOBBIX 3aa4 C
3.3 IIOMOILBIO YPaBHEHUN
3.4 | JluneitHOe ypaBHEHUE C IBYMs IEPEMEHHBIMU U €T0 rpapuk
CucreMa IByX JMHEHHBIX YpPaBHEHHI C JBYMS MEPEMEHHbIMU. PerieHue
3.5 CUCTEM ypaBHEHUH cIIOCOOOM M0IcTaHOBKU. [IpuMepbl perieHns TEKCTOBBIX
3a/1a4 C MMOMOIIBIO CUCTEM YPaBHEHUI
4 Koopaunate! u rpadpuku. OyHkumu
4.1 Koopannara Touku Ha npsitMon
Hucnosble MpOMeEXKYTKH. PaccTossHre MEX 1y ABYMsI TOUKaMU KOOPAUHATHON
4.2 MPSIMOU
43 [IpssmoyrosbHas cucrema koopaunatr, ocu Ox u Oy. Abcuucca U opauHaTa
' TOYKH Ha KOOPAMHATHOU MJIOCKOCTH
44 [Tpumeps! rpadukoB, 3ajaHHbIX HopmyaMu. YTeHre rpa@uKoB peabHbIX
' 3aBHCUMOCTEMN
4.5 [Tonsitne pynkuuu. I'paduk pynkumu. CoiicTBa QyHKIMIA
4.6 | Jlunetinas ¢pynkuus, ee rpaduk. ['paduk byHkumm y = [X|
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4.7

['padpuaeckoe pernieHne TMHEWHBIX YPaBHEHUN U CUCTEM JIHHCHHBIX
YPaBHECHUI

BCpOSITHOCTB N CTaTHUCTHUKA

5.1

[IpencraBnenne TaHHBIX B BUIE TAOJHII, TUAarpaMm, rpauKoB. 3amoJTHEHUE
Ta0IHI], YTEHUE W MOCTPOCHUE AUArpaMM (CTOJOMKOBBIX (CTOJIOYATHIX) U
KpyroBbix). YUrTeHue TpaduKOB pealbHBIX MpoIleccoB. V3BneueHue
uH(OpMAIMK W3 AWarpaMM W TaOJUIl, WCIIOJIB30BAHUE W HHTEPIIPETAIUI
JTAHHBIX

5.2

OmnucarenpHas CTAaTUCTUKA: CpelHEe apu(pMETUYECKOe, MEANaHa, pa3Max,
HauOosblllee M HauWMEHbIIEe 3HAueHUuss HaOopa YHMCIOBBIX JIaHHBIX.
[Iprmeps! caydyailiHOM H3MEHUYUBOCTH

5.3

Cry4aitHbIil SKCIIEpUMEHT (OMBIT) U ciiydaliHOe coObITHE. BeposTHOCTH U
yacToTa. Pojib MajOBEPOSITHBIX U MPAKTUYECKH JTIOCTOBEPHBIX COOBITUH B
npupoe 1 B obmiecTBe. MoHETa 1 UTpalibHast KOCTh B TEOPUH BEPOSITHOCTEH

5.4

I'pad, Bepmnna, pedbpo. Crenenp BepmmHbl. Yucno pedep U cymmapHas
creneHb BepiuH. [Ipencrasnenue o cesazHoctu rpada. Lenu u nukisl. [lytu
B rpadax. O6xox rpada (sinepoB myTh). [IpeacraBienue o6
OpUEeHTHpOBaHHOM rpade. Pemienue 3a1au ¢ nomMoiibio rpados

I'eomerpus

6.1

HauanbHble nonsatus reometpun. Touka, psmast, OTPE30K, Jy4. YTrou. Buasl
yriioB. BeprukaneHble M CMexHBbIE yribl. buccekrpuca yria. Jlomanas,
MHOT'OYroyibHUK. [lapaineapHOCTh U EPIIEHIUKYIISIPHOCTD NPSIMBIX
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Cummetrpuunbie  Qurypsl. OCHOBHBIE CBOICTBAa OCEBOM CHMMETPHH.

6.2 [IpumMepbl CHMMETPHUH B OKPYKAIOIIEM MUPE

OCHOBHBIE IOCTPOEHUS C MIOMOUIBIO LIUPKYJIS ¥ JIMHENKH. TpeyrojibHUK.
6.3 .

BricoTa, MeinaHa, OuccekTpuca, uX CBOMCTBA
6.4 PaBHOOCApEeHHBIN U PAaBHOCTOPOHHHUM TpPEYyrojibHUKKA.  HepaBeHCTBO

' TpeyrojJbHUKa

CBoiicTBa ¥ pU3HAKK PaBHOOEIPEHHOT0 TpeyroiabHuKa. [IpuzHaku
6.5 PaBEHCTBA TPEYTOJIBLHUKOB

CBoiicTBAa ¥ TpU3HAKH MapaJyiedbHbIX MpambiX. CymMma  yIJioB
6.6

TPEyTOoJIbHUKA. BHENTHUE YTIIbI TPEYTONIbHUKA

[IpssmMoyroyibHbI  TpeyroapHUK. (CBOMCTBO MeAWAHbl MPSIMOYTOJIBHOTO

TPEYroJIbHUKA, TPOBEACHHOW K runoreHy3e. [Ipu3Haku paBeHCTBa
6.7 IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTOIbHBIN TPEYTONIBHUK C YIJIOM

B 30°

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIBHMKA, HEPABEHCTBO O
6.8 |[UIMHE JIOMaHoW, TeopemMa O OonblieM Yyriie U OONbIIEd CTOPOHE

TpeyrojabHuKa. llepnenaukyisap u HakJIOHHas

I'eomerpuueckoe MecTo TOUeK. buccekTtpuca yrima ©W  CEepeaUHHBIN
6.9 IIEPIICHIUKYJIAP K OTPE3KY KAK FEOMETPUYECKHE MECTA TOUEK

OKpyXHOCTb W Kpyr, XOpJa M JHaMETp, HUX CBOMCTBA. B3anmuoe
6.10 | PacIOJOXKEHUE OKpPY)KHOCTM M ImpsMou. KacarenbHas u cexymas K

OKPY>KHOCTH
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6.11

OKpy>XHOCTb, BOMCaHHas B yroJj. BrincanHasi 1 onucaHHasi OKpY>KHOCTH
TPEYroJIbHUKA

8 KVIACC IIpoBepsieMbie TPeOOBaHUA K Pe3y/JbTATAM OCBOCHHMSI OCHOBHOI 00pa30BaTe/IbLHOI MPOrpaMMbl

Kon
MIPOBEPSIEMOTO
pesyJbTara

HpOBepHeMBIe IMpCAMCTHBIC PC3YIIbTATBI OCBOCHUA OCHOBHOM
O6pa3OBaTGHBHOﬁ IIporpaMmbl OCHOBHOI'O O6HI€F0 O6p330BaHI/IH

1

Yucia ¥ BBIYUCIIEHUS

1.1

Hcnonp30oBaTh  HAYaJbHBIE  NPEACTABICHUA O  MHOXECTBE
JNEWCTBUTEIBHBIX YUCEI U1 CPABHEHUS, OKPYTJIEHUS U BBIYMCIICHUH,
n300paxarh JEHCTBUTENbHBIE 4YMCIA TOYKAMH Ha KOOPAMHATHOM
pSAMON

1.2

[IpumensaTe TOHSATHE AapUPMETHYECKOTO KBAJIPAaTHOTO  KOPHS,
HAaXOJUTh KBAJpPAaTHbIE KOPHH, WCIOJB3YyS TMpPU HEOOXOAMMOCTH
KJIBKYJISITOP, BBITIOJIHATH MPEe00pa30BaHus BEIPAKEHUH, COAEpIKAIIINX
KBaJIpaTHbIE KOPHU, UCTIOJIb3Ysl CBOMCTBA KOPHEN

1.3

Hcmonp30BaTh 3amycH  OOJBIIMX W MaJBIX YHCE C TOMOIIBIO
JEeCATHYHBIX ApoOel 1 creneHel yncna 10

AnreOpanyeckue BbIpaKeHHs
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2.1

HpI/IMeHHTB INOHATHUEC CTCIICHU C IOCJIIBIM II0OKA3aTCJICM, BBIIIOJIHATDH
HpCO6p&30BaHI/IH BLIpa}KCHHﬁ, coacpKammx CTCIICHU C MLCJIbIM
IIOKAa3aTCJICM

2.2

BbINONHATE  TOXIECTBEHHBIE  MpeoOpa3oBaHUsl  palMOHAIBHBIX
BBIPAKCHUM HA OCHOBE IMpPAaBWUJI JCWCTBHM HAJ MHOTOWICHAMH U
anreOpanyecKuMu IpoOsSMu

2.3

PaCKJ'IaI[BIBaTB KBaI[paTHBIﬁ TPCXYJICH HA MHOXKHUTCIIN

24

[IpumeHnsaTh npeoOpa3oBaHUsl BBIPAKEHUH ISl PEIICHUS Pa3IMYHbIX
3a7a4 U3 MaTeMaTUKH, CMEKHBIX IIPEAMETOB, U3 PEAIBHOU IPAKTUKHU

YpaBHEHUS U HEPABEHCTBA

3.1

Pemlare nuHElHBIE, KBaApATHBIE YPABHEHHS W PalUOHAIbHBIE
YPaBHEHMs, CBOIAILMECS K HUM, CUCTEMBI IBYX YPAaBHEHUU C IBYMs
IIEPEMEHHBIMU

3.2

[IpoBoauTE TPOCTEHINE WCCIEAOBAHUS YPABHEHUW U CHUCTEM
ypaBHEHW, B TOM YHCJI€ C MpPUMEHEHHEM TpaduiecKkux
MpeACTaBICHU (YyCTaHABIMBATh, UMEET JIM YPAaBHEHUE WM CHCTEMa
YpaBHEHHM PEIICHHUS, €CIIM UMEET, TO CKOJIBKO, U IIpoUee)

3.3

[lepexomuth OT cioOBeCHOW (OPMYITUPOBKH 3aladyd K  e€e
anredpanyecko MOJENd C MOMOIIBIO COCTaBJICHUS YPABHEHUS WIIU
CUCTEMbl YpPAaBHEHWH, WHTEPIPETUPOBATH B COOTBETCTBUH C
KOHTEKCTOM 3aJa4yM MOJYyYEHHBIN pe3yJIbTaT
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3.4

[IpuMeHsTh CBOMCTBA YMCIOBBIX HEPABEHCTB [IJIs1 CPABHEHUS, OLICHKH,
peuiaTh JIMHEHbIe HEPABEHCTBA C OJTHON EPEMEHHOM U UX CUCTEMBI,
naBaTh  TpadUUECKyr0  WUIIOCTPALUI0  MHOXKECTBA  PEIICHUMA
HEpaBEHCTBA, CUCTEMbI HEPABEHCTB

OyHKIUU

4.1

[lonuMaTh ¥ HCHOJIB30BaTh (DYHKIIMOHAIBHBIE TOHSATUS U S3bIK
(TepMUHBI, CHUMBOJIMYECKHE OO0O3HAYCHUS), ONpPENEsATh 3HAUCHUE
GyHKIMY IO 3HAYEHUIO apryMeHTa, ONpeessiTh CBOMCTBA (QyHKIIUU

o ee rpaduky

4.2

Crpouts  rpaduku  dJeMEHTapHbIX  (QyHKIUMH  BUjA:

k y y
y=-,y= x%, y = x, y = [x|, onuceiBaTh CBOWCTBA YHMCIOBOM

byHKIIMU 110 ee TpaduKy

BeposiTHOCTB M cTaTUCTHKA

5.1

W3BnekaTe W TpeoOpa3oBbIBaTh MHGOPMAIHIO, MPEICTABICHHYIO B
BUJIC TaONHIl, TUarpamm, rpaduKkoB, MPEJCTABISATh JAHHBIE B BHJIC
TalauIl, AMarpamMm, rpaukos

5.2

OnuceiBaTh JaHHBIE C TIOMOIIBIO CTAaTHCTHYECKUX TOKa3aTesei:
CpPEIHUX 3HAYEHWH W Mep paccewBaHHUs (pa3max, IUCIEPCUS U
CTaHJAPTHOE OTKJIOHEHUE)

5.3

HaxoauTh 4acTOTHI YHUCIOBBIX 3HAYEHUN U YAaCTOTHI COOBITHI, B TOM
YuCJIe TI0 pe3yJibTaTaM U3MEPEHUN U HaOI0ICHUM
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54

Haxonute BEpOATHOCTH CIIy4allHBIX COOBITWIA B OMNbITaX, 3Has
BEPOATHOCTH 3JIEMEHTAPHBIX COOBITHI, B TOM YHCJIE B OMNbITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMH COOBITUSMHU

5.5

Hcnonb3oBate  rpaduueckue  MoOJENU:  JI€PEBO  CIy4dailHOTO
HKCIIEPUMEHTA, TUarpaMMbl Jilsiepa, YuCIoBas npsimast

5.6

Ol'IepI/IPOBaTB IOHATHUAMU. MHOXECTBO, ITIOAMHOXXCECTBO., BBIIIOJHATDH
orrcpanunu Hal MHOKCCTBAMM.: O6’bCI[I/IHeHI/I€, IICPCCCUCHUC,
AOIIOJIHCHHUC, IMCPCUUCIIATL JOJICMCHTBI MHOXXCCTB, IIPHUMCHATH
CBOMCTBA MHOXXECTB

5.7

Hcnonb3oBaTh rpauyeckoe MPeACTABICHHE MHOKECTB W CBs3ei
MEXIY HUMHU JIJI1 ONTMCAHUS MTPOLECCOB U SIBJICHUI, B TOM YHCJIE MPU
pEIIeHUH 33724 U3 IPYTUX YYEOHBIX IPEIMETOB U KYpPCOB

I'eomerpus

6.1

Pacrio3naBaTte OCHOBHBIC BHUAbI YCTBIPCXYI'OJIbHUKOB, HUX 3JICMCHTEI,
MOJIb30BaThCS UX CBOMCTBAMHU IIpHU pCHICHNN I'COMCTPHICCKHUX

3a1a4

6.2

HpI/IMCHHTB CBOMCTBA TOYKH NnepeCccUCHUs MCAUaH TPCYroJbHHUKA

(eHTpa mMacc) B pelieHuu 3a1a4
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6.3

Bnanerp mnoHATHEM CpegHEN JMHMM TpPEYTroJbHMKA W Tpaleluu,
NPUMEHATh MX CBOWCTBA MpU PEIICHHMH TIE€OMETPUYECKHX 3aj]1ad.
[lons30BaTeCs Teopemon Paneca U TEOPEMOU O IPONOPLUHUOHAIBHBIX
OTpE3Kax, IPUMEHATh UX JJIS PEILICHUS IPAKTUYECKUX 3a/1a4

6.4

[IpuMeHsTh TNpU3HAKM TOAOOHMS TPEYroJbHUKOB B  PELICHUH

IrCOMCTPHUUCCKHUX 3ada4d

6.5

[Tonb3oBaThes Teopemoii [Iudaropa 1ist peneHns reoMeTpuuecKuX 1
npakThdeckux 3amgad. CTpouTh MaTeMaTHYeCcKyld MOJENIb B
MPaKTUYECKUX 3a7a4ax, CAMOCTOSITENIBHO JIETaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOIINE JITTUHBI

6.6

Biianerp NMOHATHSAMM CHHYCAa, KOCMHYCa M TaHI€HCA OCTPOrO yria
NPSMOYTOJIBHOTO TpeyroibHUKa. [10ap30BaThCAd 3TUMU NOHATHSMH
JUISL PELIEHUS ITPAKTUYECKUX 3a1a4

6.7

Bbruncnsate (pa3iauyHbIME CIIOCOOAMM) IUIOLIAAb TPEYrojbHUKA U
IUIOLIAAM MHOTOYTOJIbHBIX (QUryp (Mojdb3ysich, Tl HEOO0XOIUMO,
KAJIBKYJIATOPOM). [IpMMEHATH MOTy4YEHHbIE YMEHUS B MPAKTHYECKUX
3aja4ax

6.8

Brnanerb MOHATUSIMM ~ BIHMCAHHOTO W LEHTPAJIBHOIO  yrIJa,
HCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YTJIaX, YrilaX MEXIYy XOpJaMu
(cekymuMH) U yrjie MEXJy KacaTelIbHOW W XOPAOW MpHU PEelICHHUH
reOMETPUYECKUX 3a]a

6.9

Bianerp TMOHATHEM OIMCAHHOIO YETHIPEXYTOJIbBHUKA, IPUMEHSTh
CBOMCTBA ONMCAHHOTO YETHIPEXYTOJIbHUKA ITPY PELICHUN 3a1a4
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6.10

HpI/IMCHSITI) IMOJTYYCHHBIC 3HAHHA Ha IIPAKTHUKEC — CTPOUTDH
MaTEMAaTH4YCCKUEC MOACIN AJIA 3ada4d peaHBHOﬁ JKU3HU U IMPOBOJHTH
COOTBCTCTBYIOIIMC BBIMHUCIICHUA C IIPUMCHCHUCM HOI[O6I/IH

U TPUTOHOMETPUH (TI0JIb3YACH, TIe HEOOXOIMMO, KATbKYJISITOPOM)

IIpoBepsiemMbIe 3JIEMEHTHI COEP:KAHUSA

Kon [IpoBepsieMblii 2IIEMEHT COAEPIKAHUS
1 Hucna v BBIYUCIIEHUS
KBagpatueiii kopeHb u3 uwucia. lloHarne o0 uHppalMOHAIBHOM YHCIIE.
1.1 JlecsiTuuHbIe TPUOIMKEHUS MPPAMOHATIBHBIX YHCE
CpoiicTBa apu(METUUYECKUX KBaJIpaTHbIX KOPHEH M HUX NPUMEHEHUE K
1.2 | mpeoOpa30BaHMIO YHCIOBBIX BHIPAXKEHHUIN U BHIYUCICHUSIM.
JleMicTBUTENBHBIC YMCTIA
1.3 CrenieHb ¢ 1eNIbIM MOKa3aTeNeM U ee cBoiicTBa. CTaHgapTHas 3aUCh YHACIA
2 AnreOpanyeckue BhIpaKEHUS
KBagpatubrit TPEXUJIEH, pa3IOKEHHUE KBaJIPaTHOTO
21 TpexuieHa Ha MHOKUTEIH
22 | Anre6pamueckas po6b. OCHOBHOE CBOHCTBO alreOpandeckoil xpodu
2.3 CrnosxeHuie, BBIMUTaHUE, YMHOKEHUE, JIETICHUE alNreOpandeckux apooei
2.4 | ParoHanbHBIC BRIPAKEHHS U MX IPE0OPa3oBaHme
3 VYpaBHEHUs U HEPAaBEHCTBA
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KBagpatHoe ypaBHeHue, (popMyiia KOpHEH KBaIpaTHOTO YPABHEHHS.

3.1 Teopema Buera
3.2 | Pemenue ypaBHEHH, CBOJAIIUXCS K IMHEHHBIM U KBaJAPATHBIM
3.3 [Ipocreiimme qpoOHO-pallMOHATEHBIE YPABHEHUS
I'padmueckas uHTEpIIpETALIS YPABHEHUN C ABYMS [IEPEMEHHBIMU U CUCTEM
3.4 | TMHEHHBIX ypaBHEHUH ¢ IByMs epeMeHHbIMU. [IpuMepsl pelenus cuctem
HEJIMHEWHBIX YPaBHEHUH C IBYMS IEpEMEHHBIMU
3.5 | Peuienue TeKCTOBBIX 3a/1a4 alreOpanueckuM crocoooM
3.6 | UncnoBble HEpABEHCTBA U UX CBOMCTBA
3.7 HepaBeHCTBO ¢ 01HOM IEpEMEHHOMN
3.8 | PaBHOCHIBHOCTH HEPABEHCTB
3.9 JIvHeHbIE HEpAaBEHCTBA C OJJHOW IIEPEMEHHOU
3.10 | Cucremsl muHEHHBIX HEPABEHCTB C OHOMN TIEPEMEHHOI
4 DOYHKIIUU
[lonstue ¢ynkuuu. OO6macTh ONpeneNeHus] W MHOXECTBO 3HAYCHHN
4.1 ¢ynkuuu. CiocoOsl 3a1anus PyHKIUH
4.2 | 'paduk Gpyskumn. UreHue cBOMCTB (HyHKIHH IO ee rpaduKy
4.3 [Tpumeps! rpadgukoB GYHKIHMN, OTPAKAIOIINX PEATHHBIC TTPOIIECCHI
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@DYHKITNH, OTMMCHIBAIOIIHE MPSIMYIO U OOPaTHYIO TTPOTIOPIIMOHATBHBIS

44 3aBUCUMOCTH, UX TpaduKu
45 | ®yskmpuy=x2,y=Xx>
4.6 | Oynkumu yO x ,*4 =[x
4.7 ['paduueckoe perieHre ypaBHEHUN U CUCTEM YPABHEHHIM
5 BeposiTHOCTB M cTaTHCTHKA
5.1 [IpeacraBieHue naHHBIX B BUE TaOIUIl, 1UarpamMmm, rpadukoB
55 MHOX€eCTBO,  DJIEMEHT  MHOXECTBA,  IOJMHOXKECTBO. Onepauun
' HaJl MHOKECTBaMU: O0OBEMHEHUE, IEPECEUEHUE, TOTIOJIHEHNUE
53 ConcTtBa  onepauuit HaJl MHOKECTBAMU: IIEPEMECTUTEIIBHOE,
' COYETATENBHOE, PACTIPEAETUTEIBHOE, BKIKOYEHNS
Hcnonb3oBanue rpa@uyeckoro MpeacTaBlICHUs MHOXKECTB ISl OMHCAHUS
54 peanbHBIX IPOLIECCOB U SBICHUMN, IIPY PELICHUHN 3a/a4.
N3mepenne paccemBaHus NaHHBIX. Jlucriepcus M CTaHIAPTHOE OTKIIOHECHHE
5.5 YUCJIOBBIX HA0OPOB. /lnarpamMma paccenBaHus
OnemeHTapHble COOBITHS ciy4yaiiHoro onbita. CiydaiiHble COOBITHA.
6 BepositHocTi coObITHiA. OmNBITBI C PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU

coObITusiMU. CrydailHblid  BbIOOp. CBSI3b MEXIYy MAaJOBEPOSTHBIMU U
MPAKTUYECKH JOCTOBEPHBIMU COOBITHUSMU B IPUPOJIE, OOIIECTBE U HAYKe
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HepeBo. CBoiiCcTBa [€pEBbEB: €IMHCTBEHHOCTh IIyTH, CYLIECTBOBaHUE

57 BUCSYEH BEPIIMHBI, CBS3b MEXKAY YMCIOM BEpPIIMH M 4YHUCIOM pedep.
[IpaBuio ymHoxxenus. Perenne 3amad ¢ momonuisio rpagoB
[IpotuBononoxusie coObITHsA. [uarpamma Oiinepa. OObeauHEHHE U

5.8 | mepecedenue coOblTuii. HecoBmecTHble coObiTua. PopMmyna cioxeHUs
BEPOSTHOCTEU

5.9 | Ycnosnas BeposTHOCTh. [IpaBuino ymHoxxeHusi. HezaBucumsbie coObITHS
[IpencraBienne SKCepuMEHTa B BHIE JAepeBa. Pemenuwe 3amay  Ha

5.10 | HAXOXKIEHUE BEPOSATHOCTEN C IIOMOILBIO JIEpeBa CIIy4aiHOIO SKCIIEPUMEHTA,
auarpamm Dumepa

6 I'eomerpus

6.1 UYetpipexyronpHuku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyrosnbHUK, pOMO, KBaJIpaT, UX TPU3HAKK U CBOWCTBA
Tpaneuusi, paBHOOOKas Tpameuusi, €€  CBOWCTBA W NPHU3HAKHU.

6.3 [IpsimoyronbHas Tpanenus

6.4 Meron ynBoenuss Mmenuansl. LlenTpanbHas cummMerpus. Teopema Daneca u

' TEOpEMa O MPONOPLUUOHAIBHBIX OTPE3Kax
6.5 CpenHue JTUMHUY TPEYTroJibHUKA U Tparnenuu. LleHTp macc TpeyroiabHuKa
66 [TogoGue TtpeyroapbHuKoOB, Kodhdumment momodus. I[lpusHaku momoOus

TpeyroJibHUKOB. [I[puMeHenne nogo0us nNpu peleHuy MPakTUYECKUX 3a/1a4
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6.7 DopMyJIbl LI IUTIOIIA/IM TPEYTOJIbHUKA, NapaijieiorpaMmma, poMoa u
' Tpaneuu
CaoiicTBa miomiaaei reomerpuyeckux ¢puryp. OTHOIIEHUE TIoIaaeH
6.8 Mo1I00HBIX (QUTyYp
Brruncnenue rmmomanen TpeyroJJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
6.9 Oymare
Teopema [Mudaropa. [Ipumenenue Teopemsl [Tudaropa mnpu pemeHuu
6.10 MIPAKTUYECKUX 3a/1a4
CuHycC, KOCMHYC, TAHT'€HC OCTPOTrO yIja IPsIMOYTOJBHOIO TPEYTOJbHHKA.
6.11 | OCHOBHOE TpPUTOHOMETPUYECKOE TOXKAECCTBO. |PUTOHOMETPHUUECKHUE
¢ynxuuu yrios B 30°, 45° u 60°
BrnmcanHble W IEHTpalbHBIE YIUIBI, YTOJ MEXKIY KacaTelbHOW U XOpIOM.
612y MEXy XOpJAaMHU U CeKYIIUMU
6.13 | BoucaHHble U ONKMCAHHBIE YETHIPEXYTOJIbHUKU
B3aumMHOe pacnonoxxeHue aByX OKpyx)HocTter. KacaHune OKpyx)HOCTEM.
6.14 OO6mue kacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KJIACC IIpoBepsieMble TPeOOBaHUSA K Pe3y/JbTATAM OCBOEHHSI OCHOBHOI 00pa30BaTe/ILHOI MPOrpaMMBbl

Kon

[IpoBepsieMble IPEeIMETHBIE PE3YJIBTATHI OCBOCHHSI OCHOBHOMN

MIPOBEPSIEMOTO o0pa3oBaTensHOM MPOrpaMMbl OCHOBHOT'O 00TIIETO 00pa30oBaHUs
pe3yibTara
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Yucia ¥ BBIYUCIIEHUS

1.1

CpaBHI/IBaTb H yHnopsaaodnBaTb pPalluOHAJIBHBIC W HPPAllHOHAJIBLHBIC
qucliia

1.2

BremonuaTe apudmeTnyeckue AeHCTBUS C pallMOHATIBHBIMUA YHCIAMH,
COYETasi YCTHBIE U ITMCbMEHHBIE IPUEMBI, BBIIIOJIHATh BEIYMCIICHUS C
UppalMOHaIbHBIMU YUCIIaMU

1.3

HaXOIII/ITB 3HAUCHUS CTEIECHEH C OCIBIMH ITOKAa3aTCIIIMHU U KOpHeﬁ,
BBIYHCJIATH 3HAYCHU S YU CIIOBBIX BBIpa)KeHI/Iﬁ

1.4

OprrJ'IHTB HGﬁCTBHTGHBHBIG 4UKCiia, BBIIIOIHATD IIPUKUAKY PC3YJIbTAaTa
BBIHHCHGHHﬁ, OICHKY YHCJIOBBIX BBIpa}KGHI/If/'I

YpaBHEHUS 1 HEPABEHCTBA

2.1

Pemrats nuHeElHbBIE U KBaApaTHBIE YPABHEHHU S, YPABHEHHU S, CBOIAILIAECS
K HUM, [IpoCTeHIIre ApOOHO-pallMOHAIbHbIE YPABHEHUS

2.2

PemaTte crucTeMbl IBYX JJMHEMHBIX YPABHEHUH C JBYMS IIEPEMEHHBIMU
Y CUCTEMBI IBYX YPABHECHHH, B KOTOPBIX OJTHO YPAaBHEHUE HE ABJISETCS
JIMHEWHBIM

2.3

Pemiath TekcTOBBIE 3a7jauu aIreOpandecKUM CIOoCOOOM C MOMOIIBIO
COCTABJICHHSI yYPAaBHEHHS WM CUCTEMBI JIBYX YpaBHEHUH C JBYyMs
IEPEMEHHBIMU
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24

[IpoBoauTe mNPOCTEUIINE HCCICIOBAHHWS YPAaBHEHUH M CHCTEM
ypaBHEHUH, B TOM 4HCI€ C TPUMEHEHHUEM TrpaduuecKkux
npeJCcTaBICHUN (HallpuMep, YCTaHABIIMBATh, UMEET JIM YPAaBHEHUE UITH
CUCTEMA YPAaBHEHHM pELICHUS, €CIIN UMEET,

TO CKOJIBKO)

2.5

Pemate  nuHENiHBIE HEPABEHCTBA, KBAJAPATHBIE HEPABEHCTBA,
n300paxaTh pelIeHne HEPABEHCTB Ha YMCJIOBOUM MPsIMOiA, 3aMUChIBATh
pelIeHuE ¢ MOMOIIBI0 CUMBOJIOB

2.6

Pemars cHCTEMBI JTMHEWMHBIX HCPABCHCTB, CHCTCMBbI HCPABCHCTB,
BKIIIOYAIOIMHWEC KBAJAPaTHOC HCPABCHCTBO, 1/1306pa>1<aTb pEeUICHUC

CUCTCMbI HCPABCHCTB Ha YHUCJIOBOM HpﬂMOfI, 3alIUChIBATh PCIICHHUC C
IIOMOIIIBIO CHUMBOJIOB

2.7

Hcnonb30BaTh HEPABEHCTBA MPU PEILIEHUN PA3JIUYHBIX 33/1a4

OyHKIMH

3.1

Pacno3snaBath ~ (yHKuMH ~ u3ydyeHHBIX  BHJIOB.  [lokasbIiBaTh
CXEMaTHYECKH PaCIoIOKeHNE Ha KOOPANHATHOM MJIOCKOCTH k
rpadukoB GyHKUMIA BUAA: y=kx, y=kx+b, y=k/x, y=ax*+bx+c,

B 3aBUCMMOCTH OT 3HaUY€HUU KOA(DPUIIMEHTOB, OMKUCHIBATH CBOMCTBA
byHKINH
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[Ioka3piBaTh CXEMaTHYECKU PaCIIOJIOKCHHUC Ha KOOp,HHHaTHOﬁ

3.2 IUIOCKOCTH TpaukoB (PyHKIMIA BUIA y =YX, y = [x| U ONUCHIBAThH
cBoMcTBa QyHKIIMI
Crpouth W wu300paxkaTh CXEMaTUYECKU TpaduKu KBaIpaTHUHBIX
3.3 (GyHKIMI, OMMCHIBATH CBOMCTBA KBAAPATUYHBIX (QYHKIUN MO UX
rpadukam
Pacnio3naBaTh KBaipaTUUHYIO PYHKIMIO 110 (hOpMYJIE, IPUBOIUTH
34 IpUMEpPBI KBaIpaTUUHBIX (QYHKIUN U3 pealbHON )KU3HU, PU3UKH,
reOMETpUU
4 ApudmeTrnueckast U reoMeTpUUYecKas IPOrpeccuu
41 Pacnio3HaBaTh apu(pMETHUECKYIO U T€OMETPUUYECKYIO TPOrPECCUU TTPH
' pa3HBIX CIOCO0ax 3adaHHs
BbINONHATS BBIYUCIEHUS C HMCIHOJIb30BaHUEM (QOpMyN N-ro 4jieHa
4.2 apu(PMETUIECKON ¥ TEOMETPUIECKON MPOTrpecCrii, CyMMBbI MEPBBIX N
YJICHOB
43 N300paxkath 4jaeHbI OCIEI0BATETLHOCTH TOYKAMU Ha KOOPIUHATHON
' IUIOCKOCTH
PemaTe 3a7aun, CBA3aHHBIE C YHCIOBBIMU MOCJIEA0BATENLHOCTSIMU, B
4.4 TOM 4YHUCIE€ 3aJaud W3 PealbHOM KU3HU (C UCHOJIB30BAHUEM
KaJIbKYJIATOPA, HU(PPOBBIX TEXHOIOTHI)
5

BCpO}ITHOCTB N CTAaTUCTHUKA
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5.1

W3BnekaTh W TpeoOpa3oBbIBaTh MHGOPMAIIHMIO, MPEICTABICHHYIO B
pa3IMYHBIX HCTOYHHMKAX B BHUJE TaOIWIl, auarpaMM, TIpaduKoB,
MIPEICTABIIATH IAHHBIE B BUE TaOJIUII, AHarpaMM, rpaduxon

5.2

Pemiath 3aaun OpraHM30BaHHBIM MEPeOOPOM BAPUAHTOB, a TAKKE C
UCIT0JIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB

5.3

HMcnonp30BaTh ONHUCATEIbHBIC XApPAaKTCPUCTUKKN OJIs1 MACCHUBOB
YHUCJIOBBIX JaHHBIX, B TOM 4YHCJIIC CPCAHHUC 3HAYCHUA W MCPHBI
paCCCuBaHuA

54

Haxonuth 4acToThl 3HAaY€HWM W YacTOThl COOBITHS, B TOM 4YHUCJE
MOJIB3YSCh pe3yJibTaTaMu MPOBEICHHBIX U3MEPEHUN U HAOIIOICHUIM

5.5

HaxonuTth BEpOsITHOCTH CIIy4allHBIX COOBITHI B U3yYEHHBIX ONbITAX, B
TOM UYHCJIE B OIBITaX C PaBHOBO3MOXXHBIMU 3JIEMEHTAPHBIMHU
COOBITHSIMU, B CEpUSAX HUCHBITAHMM /10 MEPBOTO ycClexa, B CEepusx
ucnblTanuii bepuynnum

5.6

HNmeTh npencTaBiieHUE O CIy4alHOW BEJIMYMHE U O PaCIpPECICHUN
BEPOSTHOCTEU

5.7

NmMeTh mipeAcTaBieHUe O 3aKOHE OOJIBIIMX YHUCENl KaK O MPOSBICHUU
3aKOHOMEPHOCTH B CIIy4allHOM HM3MEHYMBOCTM M O POJM 3aKOHA
OOJIBILIMX YUCE B IPUPOJIC U OOIIECTBE

I'eomerpus
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6.1

3HaTh TPUTOHOMETPHUUYECKUE (DYHKIIMU OCTPHIX YIJIOB, HAXOJIUTh C UX
MOMOIIBI0 PA3JIMYHBIE AJIEMEHTHI MNPSIMOYTOJIBHOTO TPEYroJbHUKA
(«pemieHre  TPSIMOYTOJBHBIX  TPEyrojdbHUKOB»). Haxomute (c
MTOMOIIBIO KAIBKYJIATOPA) JJTMHBI M YTIII ISl HETaOIMYHBIX 3HAYCHUHA

6.2

[Tonp3oBaThCs (IJOpMYJIaMI/I IIPUBCACHUA )51 OCHOBHBIM
TPUTOHOMCTPHUUCCKUM TOKICCTBOM IJISI HAXOKIACHHA COOTHOIICHUM
MCKAY TPUTOHOMCTPHUUCCKUMHU BCINIMHAMHA

6.3

Hcnonb30BaTh TEOPEMBbI CHHYCOB M KOCHHYCOB JJII HAaXOXICHUS
Pa3IMYHBIX DJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOJILHUKOBY),
MPUMEHSITh UX TIPU PEIICHUU T€OMETPUUECKUX 3a]1a4

6.4

Brnanerr moHsATUsIMU TpeoOpa3oBaHUsl MOJ00MSI, COOTBETCTBEHHBIX
aieMeHTOB ToA00HbIX (uryp. Ilomp3oBaThesi cBOMCTBaMM MOA00MS
MPOU3BOJIBHBIX (DUTYpP, YMETh BBIYUCIISITH JUIMHBI M HAXOJUTH YTJIbI Y
noAoOHbIX (uryp. IIpuMeHsTh CBOMCTBA MOJ00US B MPAKTUUECKUX
3alayaX. YMETh TMPUBOJUTH TMPUMEPHl MOAOOHBIX (Quryp B
OKpPYXaIOIlEM MUPE

6.5

[Tonp30BaThCs TEOpEMaMH O MPOU3BEACHUU OTPE3KOB XOpH, O
MIPOU3BEACHUHN OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOMN

6.6

[lonp30BaThCAd BEKTOpaMH, ITOHUMATh HX TEOMETPUUYECKHN U
¢uznyecKuil CMBICH, MPUMEHSITh WX B PEIICHUU T'€OMETPUUYECKUX U
busnueckux 3anad. [IpuMeHsTh CKaJISIpHOE MPOU3BEECHUE BEKTOPOB
JUISl HAXOKJICHUS JJIMH U YIJIOB
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6.7

[Tonp30oBaThCs MCTOJZOM KOOpPAHMHAT Ha INIOCKOCTH, IMPHUMCHATL CTO B
PCIICHUHU I'COMCTPHUYICCKUX U IIPAKTHYCCKUX 3ada4

6.8

Biagerp NOHATHAMU  NIPaBUIBHOIO  MHOIOYIOJIBHUKA,  JJIMHBI
OKPY’KHOCTH, JUIMHBI IyI'M OKPYKHOCTH W PaJUaHHOM MEpHl yIiia,
YMEThb BBIUUCIATH IUIOIIAAbL Kpyra U ero 4acreil. lIpumeHATs
ITOJTyYEHHBIE YMEHHS B IPAKTUYECKUX 3a/1a9ax

6.9

HaxoauTs ocu wiM HEHTpbl CUMMETPUU (PUTYp, TPUMEHSTH IBUKEHUS]
IIJIOCKOCTHU B MPOCTEUIINX CIydassX

6.10

[IpumeHsATH TOJNly4CHHBbICE 3HAHUS Ha TIPAKTUKE — CTPOUTH
MaTeMaTHYeCKUe MOJENH IS 3a7ad peaqbHON JKU3HHU U MPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCICHUS C MPUMEHEHHEM TOJ00us W
TPUTOHOMETPUUECKUX (PYHKIUN (TONB3ysACh, TAe HE0OXO0AUMO,
KAJIbKYJISITOPOM)

IIpoBepsieMble 3JIEeMEHTBI COEPKAHUS

Kon [IpoBepsieMblii 2JIEMEHT COJIEPKAHUS
| Yucna v BBIYUCIICHUSA
PanmonanpHbie ynciia, MppalMoHaIbHbIC YKCiia, KOHEYHbIE U OCCKOHEYHBIC
1.1 JECATUIHBIC TPOOH
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MHOX€eCTBO I[E?ﬁCTBPITGJ]I)HLIX YHCCII, I[GI\/JICTBI/ITeJIBHLIG qucila Kak
OECKOHEYHEIC ACCATHYHBIC I[pO6I/I. BzaumHo OJHO3HAYHOC COOTBCTCTBHUC

1.2 MEK1y MHOKECTBOM JIEUCTBUTEIBHBIX YUCENI U KOOPAUHATHOU MPSMOU.
CpaBHeHHE JEHCTBUTEIBHBIX YUCEN
1.3 ApudmeTrnueckue AeUCTBUS ¢ JEMCTBUTEIbHBIMU YHCIAMU
N3mepenust, npubiavkeHus, oleHKU. Pa3Mepbl OOBEKTOB OKPYKAlOIIETO
14 MUpa, JUIUTEIbHOCTh MPOIIECCOB B OKpyxkaromem Mmupe. [IpubmmkenHoe
' 3HAYEHHUE BEJIMYUHBI, TOYHOCTh MPUOIMKEeHUs1. OKpyTieHNEe YHCElL.
IIpyukuaKa 1 OLEHKA PE3yIbTaTOB BBIYNCICHUN
2 YpaBHEHUS U HEPABEHCTBA
2.1 YpaBHEHUS ¢ OAHON IEPEMEHHON
2.2 JIuneliHO€ ypaBHEHME. Pemenne ypaBHEHHM, CBOASIIMXCS K IMHEUHBIM
2.3 KBanparnoe ypaBHenue. Pemenre ypaBHEeHNM, CBOAAIIMXCS K KBaAPaTHBIM
bukBaaparHoe ypaBHeHue. lIpumepsl pelieHuss ypaBHEHUM TpETbeW M
24 YETBEPTOM CTEIEHEN PA3I0KEHUEM Ha MHOKUTEIN
2.5 Pemenue qpoOGHO-panimoHaIbHBIX YpaBHEHUN
2.6 | Cucrtembl ypaBHEHUMN
2.7 VYpaBHeHUE ¢ ABYMsI IEPEMEHHBIMU U €ro Tpadux
2.8 Pemenue cucreM IByX JIMHENHBIX YPABHEHUN C JBYMs IIEPEMEHHBIMU
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Pemenue cucreM IByX ypaBHEHHN, OJHO U3 KOTOPBIX JUHEWHOE, & APYroe —

2.9 BTOPOU CTEIIEHU
2.10 | I'paduueckas HHTEpIpETAMsl CUCTEMbI YPABHEHUI C JBYMS IEPEMEHHBIMU
2.11 | Pemenue TEKCTOBBIX 3a/1a4 alreOpandecKuM Criocooom
2.12 | YucnoBble HEPAaBEHCTBA U UX CBOMCTBA
2.13 | PemieHue TUHEHHBIX HEPABEHCTB C OJIHOU IMEPEMEHHOMN
2.14 | PemeHue cuctem JIMHEHHBIX HEPABEHCTB C OJTHOM MEPEMEHHOU
2.15 | KBagpaTHble HEpaBEHCTBA
5 16 I'paduueckas unTEpIpeTallds HEPABEHCTB U CUCTEM HEPABEHCTB C JBYMS
' IepEeMEHHBIMHU
3 OyHKIUU
KBanpatuunas ¢gynkuus, ee rpaguk u cBoictpa. [lapabosa, koopauHaTHI
3.1 BEPIIMHBI TapadOoJIbl, 0Ch CAMMETPHUH MTapa0OJIbI
3.2 | I'paduxu dbynkumii y = kx, y = kx + b 1 ux cBOHCTBa
I'paduku GyHKIWMIA yy = k /X, y = x° 1 UX CBOWCTBA
3.3
34 I'paduku bynkumii y </, y = x| 1 ©X CBOHWCTBA
4 UucnoBeie MOCIEI0BATEIBHOCTH
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OHpGI[eHCHI/IC M CIIOCOOBI 3aJIaHMS YHUCJIOBBIX MOCIEI0BATCILHOCTEM.

4.1 3amaHue nocien0BaTeIbHOCTH PeKYPPEHTHON hopmyroit u popMyIioi n-ro
YJIeHa
Apudmernueckass mporpeccus. @opmysisl n-ro WieHa apuPMETHUECKON
4.2 MPOTPECCHUH, CYMMBI IIEPBBIX N YJIECHOB
I'eomerpuueckas mnporpeccus. Popmynbl N-r0 4Yi€Ha TIE€OMETPUYECKON
4.3 MPOrPECCHUH, CYMMBI ITEPBBIX N YJIECHOB
N300paxxeHre 4aeHOB apUPMETUUECKON M TreoOMETPHUECKOW MpOrpeccuit
4.4 TOYKAMU Ha KOOPAWHATHOW IUIOCKOCTHU. JIMHEHHBIM UM 3KCHOHEHLMAIbHBIN
pocT
4.5 CI10HBIE TPOLIEHTHI
5 BeposiTHOCTh M CTaTUCTHKA
[IpeacraBnenrie JaHHBIX B BUAEC TaOnWI, JuarpamMm, TpaduKos,
51 WHTEpIipeTanusi JaHHbIX. UTeHue M mnocTpoeHue Tabiull, auarpamm,
rpadMKOB MO peaJIbHBIM JIAHHBIM
5.2 IlepecranoBku u dhakropuan
5.3 CoueTaHus ¥ YUCIIO COUYETAaHUN
5.4 Tpeyronsuuk [lackans. Permenue 3a1a4 ¢ UCMONIb30BaHUEM KOMOWHATOPUKHU
s ['eomerpuyeckas BeposTHOCTh. CiydallHbIN BBIOOp TOYKH U3 (GUTYPHI Ha

IIJIOCKOCTH, U3 OTPEC3Ka U U3 NYI' OKPYKHOCTHU

177



5.6

Ucnbitanue. Ycnex u Heynada. Cepusi UCIIBITAHUN 10 IEPBOTO yclexa

Cepus ucnbitanuii bepaynnu. BeposTHOCTH COOBITUI B CEpUU UCTIBITAHUI

5.7 bepnymmn
5.8 CrnydaiiHasi BEJIMUMHA U PACIPEEICHUE BEPOATHOCTEN
MartemaTtnueckoe oxumanue u aucrepcus. [Ipumepbl MaTeMaTHdecKoro
5.9 OKUJAHMSI KaK TEOPETHUECKOTO CPETHETO 3HAUCHNS BETUIMHBI
MatemaTuueckoe 0XXMJAHUE U JUCIEPCHs CIy4alHON BEJIMYMHBI «UHCIIO
5.10 YCIIEXOB B CEpUM MCIIBITAHUN bepHym»
[Tonsitue o 3akoHe OosblIMX uncen. M3MepeHue BepOsITHOCTEN ¢ MOMOILBIO
511 qacror. Pors 1 sHauenme 3axoHa GoBIMX UrCeN B MPUPOJE U OOIIECTBE
6 I'eomerpus
Cunyc, xocunyc, TtaHreic yrioB oTr O mo 180°.  OcHoBHOE
6.1
TPUTOHOMETPHUECKOE TOXIeCTBO. DOpMYIIBI MPUBEICHUS
Pemenne TtpeyroapHukoB. TeopemMa KOCHMHYCOB W TEOpEMa CHUHYCOB.
6.2 | Pemenue mpakTtuyeckux 3ajad ¢ MCIOJIb30BAaHUEM TEOPEMbl KOCUHYCOB U
TEOPEMBI CHHYCOB
6.3 IIpeoOpazoBanme momoous. [Togodre COOTBETCTBEHHBIX AJIEMEHTOB
6.4 Teopema 0 mnpousBeACHUU OTPE3KOB XOPJI, TEOPEMbl O MPOU3BEACHUU
' OTPE3KOB CEKYIINX, TEOpEMa O KBaJIpaTe KacaTeabHOM
6.5 Bekrop, mnuHa (MOAynb)  BEKTOpA, COHANPABICHHBIE  BEKTOPHI,

IMPOTHUBOIIOJIOKHO HAIIPABJIICHHBIC BEKTOPLI, KOJUWIMHCAPHOCTH BEKTOPOB,
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PaBCHCTBO BCKTOPOB, OIICpAllMXM HAA BCKTOPaAMMU. Paznoxenue BCKTOpa I10
ABYM HCKOJUIMHCAPHBIM BCKTOPAM

Koopaunatel BekTopa. CKalIipHOE MPOU3BEJEHUE BEKTOPOB, NPUMEHEHUE

6.6
JUTSL HAXOKJICHUSI IJTUH U YTJIOB
JlexkapTOBbI KOOPIMHATHI Ha INIOCKOCTU. Y paBHEHUS NPSIMON U OKPYKHOCTH
6.7 | B KOOpAMHATaX, IEPECEUCHNUE OKPYKHOCTEN U MPAMBIX. MeTO KOOpANHAT U
€ro MpUMeHEHUe
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHA
JlninHa okpyxHocTU. ['pagycHas U paaraHHasi Mepa yriia, BBIYMCICHHUE ITTUH
6.9 IyT OKPY’KHOCTEHN
6.10 | [lmomans kpyra, cCeKTOpa, CErMeHTa
JIBUKEHUsl TJIOCKOCTH M BHYTPEHHUE CUMMETPUU (QUTYp (31€eMEHTapHbIe
6.11

npencrasienus). [lapannensubiit nepenoc. [loBopot
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IEPEYEHDb (KOJUPUKATOP) IPOBEPSIEMbBIX TPEGOBAHUM K PE3YJIbTATAM OCBOEHMUSI
OCHOBHOM OBPA3OBATEJIbBHOM ITPOT'PAMMBI OCHOBHOI'O OFIHIET'O OBPA3OBAHUSA U
QJJEMEHTOB COAEP KAHUA IIO MATEMATHUKE

Jl1st mpoBeieHNsT OCHOBHOT'O I'OCYJIapCTBEHHOTO AK3aMeHa o marematuke (paee — OI'D mo maTemaTHKe) UCHOJIb3YyeTCs
nepedeHs (Koaupukarop) mpoBepseMbIX TpeOOBaHMU K pe3yjbTaTaM OCBOCHHS OCHOBHOM 0Opa30BaTENbHOW MPOTPAMMBI
OCHOBHOT'O 00IIIETO 00Pa30BaHUs U AIEMEHTOB COAEPIKAHMUS.

IIposepsiembie Ha OI'D Mo MaTeMaTHKe TPeOOBAHUS K Pe3y/JbTATaM OCBOCHUS

OCHOBHOI 00pa3oBaTeJIbHON MPOrpaMMbl OCHOBHOT'0 00111ero 00pa3oBaHMs

Kon [TpoBepsiembie TpeOOBaHMSI K IPEIMETHBIM PE3yJIbTaTaM OCBOCHUS
MIPOBEPSIEMOTO OCHOBHOM 00pa3oBaTebHON MPOrpaMMbl OCHOBHOTO OOIIIETO
TpeOOBaHMs obpazoBanus Ha ocHoBe DI'OC
1 YMeHue ornepupoBaTh MOHSATHUSMHU: MHOXECTBO, IOJAMHOXKECTBO,

omepanuy HaJ MHOXXECTBAMH; YMEHHE OIEPUPOBATH MOHATUSIMH:
rpad, cBs3HBIA Tpad, IepeBO, UK, MPUMEHITh UX TPU PEIICHUU
3aJ1a4y; YMEHHUE UCTIOIB30BaTh IPaPUIECKOE MPEJICTABICHUE MHOXKECTB
JUJIsSL OTIMCAHUS PEabHBIX MPOILIECCOB U SIBIICHUM, IPU PEIICHUHU 3a/1a4
U3 IPYTUX YYCOHBIX MPEIMETOB

2 YMeHue onepupoBaTh MOHATHSIMU: ONPEACIICHUE, aKCUOMa, TEOpeMa,
JI0Ka3aTeIbCTBO; YMEHHWE pPAaclio3HAaBaTh HCTUHHBICE W JIOKHBIC
BBICKA3bIBaHUS, MPUBOJUTH MPUMEPHl U KOHTPHPHUMEPHI, CTPOUTH
BBICKA3bIBAHUS U OTPUIIAHUS BhICKA3bIBAHUI
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YMeHne onepupoBaTh MOHATUAMU: HATypaJIbHOE YHCIIO, MPOCTOE U
COCTAaBHOE YHCIJIO, JEJIUMOCTh HATypaJdbHbIX YHCEJ, MPU3HAKU
JEIUMOCTH, IIeJI0€ YHUCIO0, MOAYJIbh YHciia, OOBIKHOBEHHAs! APOOb U
JecaTU4Has IpoOb, CTAHJIAPTHBIN BUJ YUCJA, PAllUOHAIIBHOE YHCIIO,
UppALMOHATIBHOE YHUCIIO, apU(PMETUYECKUN KBAJAPATHBI KOPEHb;
YMEHHUE BBINOJHATH JEUCTBHAS C YHCIAMH, CpPaBHUBATh WU
YIOPSAA0YMBAaTh YMUCIA, IPEACTABIATH YKWCIAa HAa KOOPAWHATHOU
MpAMOM, OKPYIJISATH YHCIA; YMEHHUE JI€JIaTh MPUKUIKY U OLECHKY
pe3yJibTaTa BRIYUCICHUM

YMeHue onepupoBaTh MOHATUAMM: CTEIIEHb C LEIBIM MOKA3aTENEM,
apu(MeTnyecKuil KBaJpaTHbII KOpEeHb, MHOTOUIEH, airedpandyeckas
Ipo0b, TOXAECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOM CTENEHU
OoJbllle €AMHULIBI; YMEHUE BBINOJIHATD PacueThl 1o popmysam,

npeoOpa3oBaHus IENbIX, JIPOOHO-PAlMOHATBHBIX BBIPAKECHUN WU
BBIPOKCHHUIA ¢ KOPHSMH, PA3JIOKCHUE MHOTOWICHA HA MHOXHUTEIIH, B
TOM YHCIIE C HCIOJIb30BaHWEM (OpMyNT pa3HOCTH KBAJApPaTOB U
KBaJpaTa CyMMbBI U Pa3HOCTH
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YMeHue oneprupoBaTh MOHATUAMHA: YUCIOBOE PABEHCTBO, YPABHEHHUE C
OIHOW TMEPEMEHHOMN, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
NEPEMEHHOM; YMEHUE PEIIATh JIMHEHHbIE U KBAaJpPAaTHbIE yPaBHEHMUS,
JTpOOHO-pallMOHATILHBIE YPAaBHEHHS C OJHOM MEPEMEHHOM, CUCTEMBI
JBYX JINHEHMHBIX YPaBHCHUH, JIMHENHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHbIE W JIpOOHO-pallMOHAJIbHBIE HEPABEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE NPU PELICHUH 3a7a4 U3 APYTHX MIPEAMETOB
M TPaKTHYECKUX 3aJa4; YMEHUE UCIIOIb30BaTh KOOPJIWHATHYIO
OpsIMYI0 U KOOPJWHATHYIO IUIOCKOCTH JII M300PaKEHHs PEIICHHM
YPaBHEHUI, HEPABEHCTB U CUCTEM

YMeHune onepupoBaTh MOHATUAMU: PYHKIUSA, TpaduK QyHKIMH, HYJIH

byHKIMH, IIPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IPOMEKYTKH
BO3pacTaHus, yObIBaHUS, HauOoJsblliee M HaMMEHbIIEE 3HAYCHUS
byHKUIUY; yMEHUE OMepUpOBaTh HNOHATUSMU: npsimas

IPONOPLUUOHANIBHOCTD, JINHEWHAs (PYHKIIMS, KBaJpaTU4Has QyHKLUS,
oOpaTHasi MPONMOPLUOHAIBHOCTh, Mapaboja, Tumnepbosia; yMeHue
CTPOUTH I'paduKu QYHKIIUN, UCTIOIB30BATh rpadUKHU 1715 OTIpEICTICHUS
CBOMCTB MPOLECCOB U 3aBUCUMOCTEM, JUIsl pEUIeHUs 3a7a4 U3 APYyrux
y4eOHBIX TIPEIMETOB M pEANbHON JKU3HH, YMEHHE BBIpaXaTh
dbopMynaMu 3aBUCUMOCTH MEXAY BEIMUNHAMU

Ymenue ONEPUPOBATH NOHATHSIMU: MOCJIEA0BATENBHOCTD,
apupmeTnyeckas M  T€OMETpUYecKass  MPOTPECCUU;  YMEHHUE
UCIIOJIb30BaTh CBOWCTBA MOCJEI0BATEIBHOCTEH, (POPMYIIbI CyMMBI U
oOLIEero 4jieHa Mpu PelIeHUH 3aJlad, B TOM YHUCJE 3a7ad U3 APYrux
y4€OHBIX MPEAMETOB U PEATLHON KUZHU
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YMeHune pemiaTth 3aJa4d pa3HbIX TUIIOB (B TOM YHUCJE HA MPOLIEHTHI,
JOJIM U YacTd, JIBIKEHHUE, paboTy, IEHy TOBapOB U CTOMMOCTD
MOKYTIOK M YCJIYT, HAJIOTH, 3a/1a4i U3 00JIaCTH YIpPaBICHUS JTUUHBIMH
U ceMeWHbIMH (UHAHCAMH); YMEHHE COCTAaBJSATh BBIPAXKCHHUS,
YpaBHEHMS, HEPABEHCTBA M CHUCTEMBbl II0 YCJIOBHUIO 3aJayH,
MCCJIEI0BATh MOJIYYEHHOE PEIIEHUE U OLIEHUBATh MPaBIONOA00HOCTb
IIOJIyYEHHBIX PE3yJIbTaTOB

YMeHue onepupoBaTh NOHATUAMU: (PUTYpa, TOUKA, OTPE3OK, MpsimMasd,
Jyd, JIOMaHas, yroji, MHOTOYT'OJIbHUK, TPEYTOJIbHUK, PABHOOEIPEHHBIN

U PaBHOCTOPOHHUN TPEYTOJIbHUKH, MPSIMOYTOJBHBIA TPEYrOJIbHUK,
MeJuaHa, OMCCEKTpUCa M BBICOTA TPEYTOJIbHUKA, YEThIPEXYTOJIbHHUK,
napajuiesiorpaMM, pomoO, TNPSMOYTOJbHHUK, KBajapaT, Tpamnenus;
OKPYXHOCTb, KPYT, KacaTelabHas; 3HAKOMCTBO C IPOCTPAaHCTBEHHBIMU
durypamu; yMEeHHEe pelaTh 3aJadyd, B TOM YHCII€ U3 MOBCEIHEBHON
KU3HHU, Ha HAXOXXJEHUE T'€OMETPUUYECKUX BEJIMYHUH C MPUMEHEHUEM
M3Y4YEHHBIX CBOMCTB (hUryp u (hakToB

10

YMeHHne omnepupoBaTh TOHSATHSIMH: PaBEHCTBO (QHUTYpP, PABEHCTBO
TPEYTOJIbHUKOB; TapajUIeIbHOCTh M MEPHEHIUKYISIPHOCTD TPSIMBIX,
Yroa MEXKAy TMPSAMBIMH, TEPICHANKYJAp, HAKIOHHAs, IPOCKITHUS,
nono6ue puryp, mog0OHBIE TPEYTONHHUKNA, CAMMETPUSI OTHOCUTEITHLHO
TOYKU U TPSIMOW; YMEHHE pPAaCIO3HABaTh PABEHCTBO, CHMMETPHIO U
nogooue Guryp, napawieIbHOCTh U TMEPICHIANKYIIPHOCTD MPSMBIX B
OKPYXAIOIEeM MUPE
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11

YMeHrne onepupoBaTh MOHATHAMH: JUIMHA, pPAacCTOSHUE, YroJ
(BeNMMYMHA yIJla, CHHYC M KOCHHYC yrja TPEYroJIbHHKA), IJIOIIA/lb;
yYMEHUE OLIEHUBATh pa3Mephl MPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MUpE; YMEHHUE MPUMEHATh (QOpPMYINbI TEepUMEeTpa ¢ IUIOUIAAH
MHOTOYTOJIBHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIAJUA Kpyra, oobema
IPSIMOYTOJIBHOTO TMapaJIeNenue a; YMEHUE MPUMEHATh NMPU3HAKU
PaBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpuroHomeTpuyecKrie COOTHOLEHUS

JUUISL BBIYMCJIEHUS JUIMH, PACCTOSIHUH, TIOMIAAEH

12

YMeHne wu300paxkaTh IUIOCKHME (QUIypbl M HUX KOMOHWHAIMH,
IPOCTPAHCTBEHHbIE (QUIYPHl OT PYKH, C TIOMOIIbIO YEPTEKHBIX
WHCTPYMEHTOB M D3JIEKTPOHHBIX CPEACTB IO TEKCTOBOMY WIIH
CUMBOJIbHOMY OIIMCaHUIO

13

YMeHune onepupoBaTh MOHATUSAMH: IPSMOYTOJbHAsL  CHUCTEMA
KOOpJIMHAT; KOOPAMHATBHI TOYKH, BEKTOpP, CyMMa BEKTOPOB,
IPOM3BEICHUE BEKTOpA Ha YHUCJIO, CKAISIPHOE IIPOU3BEICHUE
BEKTOPOB; YMEHHE UCIIOJIb30BATh BEKTOPBl W KOOPAWHATHI IS
MPEJCTABJICHNS JTAHHBIX U PEIICHUS 3aJa4, B TOM YHUCIIE U3 JAPYTUX
y4eOHBIX MPEMETOB U PEeaTbHOM KU3HU

14

YMeHHe orepupoBaTh IOHATHUSMH: CTOJIOMKOBBIE M KPYrOBBIC
adarpaMMbl, TaONMIBI, CcpeaHee apupMeTHYecKoe, MeAuaHa,
HauOOJIbIIIEE U HAWMEHBINIeEe 3HAYCHHUS, pa3Max YHCIOBOTO Ha0O0pa;
YyMEHUE W3BJEKAaTh, MHTCPIPETUPOBATh U  MPeoOpPa3OBHIBATH
uH(pOpMAaIUIO, TPEJICTABICHHYI0 B TaOMWIlAaX W Ha JWarpammax,
OTPaKAOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATBHBIX MPOIIECCOB
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u HBHCHHﬁ; YMCHHC paciio3HaBaTb HU3MCHYHMBbIC
BCIIMYUHBI B OKPYKAOIICM MHPC

15

YMeHue onepupoBaTh IMOHATUAMU: CIyYalHBIA OMBIT (CIy4YalHBIN
DKCIIEPUMEHT), D3JIEMEHTAPHOE COOBITHE (DJIEMEHTApHBIA HCXOM)
CIIy4ailHOTO OTbITa, CIy4ailHOE COOBITHE, BEPOATHOCTH COOBITHUS,
YMEHUE HAXOIUTh BEPOSTHOCTH CIyYaWHBIX COOBITUH B OMBITaX C
PABHOBO3MOKHBIMH 3JIEMEHTAapPHBIMUA COOBITHUSIMU; YMEHHE pellaTh
3a/1aud METOJOM OPTraHM30BAaHHOTO Tepedopa M C UCIOJIb30BAaHUEM
MpaBUJia YMHOXXEHUS, YMEHHUE OIEHUBATh BEPOSITHOCTU PEATbHBIX
COOBITHI U SIBIICHUW, TOHUMATh POJIb MPAKTUYECKU JTOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUM B OKPYXKAIOIIEM MHUPE U B KU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBHUCUMBIX COOBITHI; 3HAaKOMCTBO C
3aKOHOM OOJIBIIIUX YKCEI U €r0 POJIbI0 B MACCOBBIX SIBJICHHSX

16

YMeHue BbIOMpaTh MOIXOIANIUN U3YYCHHBIM METOJ JJIs PEIICHHUS
3a/1a4d, MPUBOJUTH ITPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B
IIPUPOJE U )KU3HH, PACTIO3HABATH IIPOSIBIICHUE 3aKOHOB MATEMATHUKHU B
VMCKYCCTBE, OIIMCBIBATh OTHAECJIBHBIE BBIJAIOLINECS PE3YJIbTATHI,
MOJyYEHHBIE B XOJ€ Pa3BUTHUS MAaTEMaTUKU KaK HayKHW, MPUBOJUTH
MIPUMEPHI MATEMATUYECKUX OTKPBITUM U KX ABTOPOB B OT€UECTBEHHOMN
Y BCEMUPHOU UCTOPUU

IlepedyeHb 371eMeHTOB co/iep:KaHus, NpoBepsieMbix HA OI'D Mo MaTemMaTHKe

Kon

[IpoBepsieMblii 2JIEMEHT COIEPKAHUS
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Yucia v BEIYUCIIECHUS

1.1 Harypanbnsbie u nensle uyncia. [Ipu3Haku 1e1MMOCTH LENBIX YACEN
1.2 OOLIKHOBEHHBIE U JICCATUYHBIC npodu, MPOLICHTHI,
OCCKOHEYHBIC TIEPUOTUICCKUEC APOOH
1.3 Panmonanpupie uucima. ApudMeTHyecKwe Omeparudl ¢ paroHATbHBIMU
YHCJIaMHA
1.4 JleticTBuTenbHBIC YuCTa. ApudMEeTHUIECKHE ONepallu C JICHCTBUTEIbHBIMH
YHUCIIaMHU
1.5 [TpuGamKeHHbIe BBIUMCICHHS, MPaBHJIa OKPYTJCHUS, MIPUKHUIKA U OIICHKA
pe3yJibTaTa BHIYMCICHUN
2 Anrebpanvyeckue BhIPaKCHUS
2.1 BykBeHHBIC BBIpaKCHUS (BBIPOKCHUS C TIEPEMEHHBIMHU )
2.2 Crenienb ¢ menbiM nokaszaresieM. CTeneHb ¢ palroOHaIbHBIM MOKa3aTeIeM.
CBolicTBa CTEIEHHA
2.3 MHOro4eHbI
2.4 | AnreOpaunyeckas 1poOb
2.5 Apudmernyeckuit KOPEHb HAaTypaJabHOU CTCICHU. JlencTBus
¢ apuPMETHIECKUMU KOPHSIMHU HATypaJIbHON CTENIEHU
3 VYpaBHEHUs 1 HEPABEHCTBA
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3.1 Lenbie 1 1poOHO-paoHaIbHbIE YpaBHEHH. CUCTEMBI M COBOKYITHOCTH
YpPaBHECHUI
3.2 | Ilensle u ApOGHO-paIHOHATBHEIC HepaBeHCTBA. CHCTEMBI X COBOKYITHOCTH
HEPaBEHCTB
3.3 Perienne TeKCTOBBIX 3a1a4
4 YucIioBbIE OCIEN0BATEIIBHOCTH
4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3a/1aHUS TOCIEA0BATEILHOCTEN
4.2 | Apudmernueckas u reomeTpudeckas nporpeccun. @opmyia CI0KHbBIX
IIPOLICHTOB
5 OyHKIUU
5.1. | ®ynkums, cnocodsl 3amanus ¢yHkuud. [papuk  Qynkmuu. OOnactb
ONpeAeNeHus] M MHOXKECTBO 3HaueHud ¢yHkuuu. Hymum ¢yHkum.
[IpomexxyTKkH 3HAKOMOCTOSIHCTBA. [IpOMEX)yTKH MOHOTOHHOCTH (DYHKITUU.
MakcumymMbl W MUHUMYMBI (yHKuu. HauOosbliee M HauMeHblIee
3HaYeHUe PYHKIHMU HA IPOMEXKYTKE
6 KoopanHaTe! Ha NpssMOM U TNIOCKOCTH
6.1 Koopnnnathas npsimast
6.2 | JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTHU
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypbl 1 UX CBOMCTBA
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7.2 TpeyronpHuK

7.3 MHOroyroJIbHUKH

7.4 | OKpyXHOCTb U KPyT

7.5 N3mepenne reoMeTpuuecKuX BeIMYUH

7.6 BGKTOpBI Ha IIJTTIOCKOCTH

8 BepOHTHOCTB N CTaTHUCTHUKA

8.1 OmnucarebHas CTaTUCTUKA

8.2 | BeposTHOCT

8.3 | KomOunaTopuka

8.4 MHuoxecTBa

8.5 |I'padbr

KOPPEKIIMOHHAS PABOTA C OBYYAIOULIUMUCH ITPU U3YYEHUU YYEBHOI'O ITIPEIMETA

«MATEMATHUKA»

Koppeknunonnast pabota npeycMaTpuBaeT BhITIOJIHEHHE TpeOOBaHUM K pe3ynbTaTaM, onpeaeneHHsM OI'OC O0O0.

KoppekimonHas pabota HarpasjieHa Ha OCYIIECTBIICHNE WHANBUIYaTbHO-OPUEHTHPOBAHHOM TTICHXO0JIOTO-TIEarOorM4eCKOM
MTOMOIIN JIETSM C TPYAHOCTSMHU B OOYYCHHH W COITMATIM3allMd B OCBOCHUH IMPOTPaMMBbI OCHOBHOTO OOIIEro o0pa3oBaHUs, UX
COLIMATIFHYIO aJanTalHi0 U JMYHOCTHOE CaMOOTIpe/IeIICHNE.

Koppexkuyuonnasa paboma obecneuusaem:

- BBISBIICHHE WHAMBUAYAJIbHBIX O0Opa30BaTEIbHBIX TOTPEOHOCTEH OOYYarONIMXCs, HAMPaBICHHOCTU JIMYHOCTH,
poeCCHOHATTBHBIX CKIIOHHOCTEH;

- YCIIENITHOE OCBOCHHE OCHOBHOW 00IIe00pa3oBaTEIbHON MPOTPaMMbl OCHOBHOTO OOIIEro 0Opa3oBaHWMs, TOCTHKCHHUE
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00yYaIOIMMUCA C TPYAHOCTSIMU B OOYUYEHUU U COIUATU3AIIMU TPEAMETHBIX, METAIPEAMETHBIX U JIMYHOCTHBIX PE3YyJbTATOB.

Koppexkuyuonnaa paboma cooepicum:

- TMAarHOCTUYECKHUE U KOPPEKIIMOHHO-PA3BUBAIOIINE MEPOTIPHUATHS, 00CCIICUHBAIOININE YOBICTBOPECHUE HHANBUIYTbHBIX
00pa30BaTeNbHBIX NOTPEOHOCTEN 00YYAIOMINXCSI 1 OCBOCHUE UMU MPOTrpaMMbl OCHOBHOTO 00I1Ier0 00pa30BaHus;

- yCJIOBUSI 00YYEHUS U BOCIIUTAHUSI O0YYAIOIINXCSI, METO/Ibl 00YyUYEHHUS U BOCTIMTAHMUSI, yueOHbIE TOCOOUS U TUJAKTUUECKUE
MaTepHalibl, TEXHUYECKUE CPEACTBA 00yUYEHHUs KOJUIEKTUBHOTO U WHAMBHUAYAJIBLHOTO MOJH30BAHMS, OCOOCHHOCTH MPOBEICHUS
IPYNIOBBIX U UHAUBUIYATBHBIX KOPPEKIIMOHHO-PA3BUBAIOIINX 3aHATHH.

HanpasieHusi KOppeKIIUOHHOM PpadoThI

Juacnocmuueckas paboma exnrouaem:

- BBIABJIICHHE WHIWBHIYAIBHBIX O0pa30BaTEIBHBIX MOTPEOHOCTEH OOYyYaromuXxcsi ¢ TPYAHOCTIMH B OOYYCHHH U
COLIMAIN3AIMH P OCBOSHUHU OCHOBHOW 00pa30BaTEIbHOM MPOrpaMMbl OCHOBHOTO 00IIIETO 00pa30BaHUs;

- OTIpEICTICHUE YPOBHS aKTyaJIbHOTO Pa3BUTHS M 30HBI OJIMHKAUIIIETO Pa3BUTHS 00YUaIOMIErocs ¢ TPYTHOCTSIMH B O0yICHHUH
Y COLIMAJIN3AIIH, BBISIBICHHE PE3EPBHBIX BO3MOXKHOCTEN 00yUaroIerocs;

- W3y4YEHHWE PA3BUTHUS SMOIMOHAIBHO-BOJICBOM, ITO3HABATCIILHON, peYeBOH cdep MW JIUIHOCTHBIX OCOOEHHOCTEH

00yYaroIMXCs;

- U3yYCHUE COIMATBHOU CUTYAITUU PAa3BUTHS U YCIIOBUA CEMEMHOTO BOCTIMTAHUS O0YUJaOIIUXCS;

- U3yUYCHUE AJJANITUBHBIX BO3MOXKHOCTEH U YPOBHS COIMAIM3AIIUN O0YyJaAIOIINXCS,

- U3yYCHUE UHUBUIyAIbHBIX 00Pa30BaTEIbHBIX U COIMATIbEHO-KOMMYHUKATUBHBIX TOTPEOHOCTEHN 00YyUarOUXCs;

MOHUTOPUHT ypPOBHA M JAWHAMHUKUA Pa3BUTHUS OOYYAIOIIMXCSA, a TAKXKE CO3JaHUS HEOOXOIAMMBIX YCJIOBHM, COOTBET-
CTBYIOIIUX UHJIUBUAYATHHBIM 00pa30BaTEIbHBIM MOTPEOHOCTSIM 00YHAIOIINXCSI ¢ TPYAHOCTSIMU B O0OYUEHUU U COLIUATTU3AIINH;

- MOHUTOPHHT JUHAMHUKH YCIIEITHOCTH OCBOEHUSI 00pa30BaTEIbHBIX MPOTPAMM OCHOBHOTO OOIIEro 00pa3oBaHMs.

Koppekuuonno-paseuearowan paboma exnrouaem:

- WCTOJb30BAHKE CHCIHAIBHBIX METOJHUK, METOJOB W NPHEMOB OOyYCHHS B COOTBETCTBHHM C OOpa30BaTEIbHBIMU
MOTPEOHOCTAMHU O0YJAFOIITUXCS C TPYTHOCTSIMHU B O0YUEHUHU U COIMAIIA3AITNY;

- OpTaHU3AIMIO U TIPOBEICHNE MHINBUAYAIbHBIX M TPYIIIOBBIX KOPPEKIIMOHHO -PA3BUBAIONITUX 3aHITHH, HECOOXOIUMBIX IS
MIPEOJIOJICHHS] HAPYIICHUH pa3BUTHS, TPYAHOCTEH OOYUCHUS U COIMAITA3AINY;

- pa3zBUTHE POPM M HABBIKOB TUIHOCTHOTO OOIIICHHUS B TPYIIE CBEPCTHUKOB, KOMMYHHUKATHBHOW KOMITETEHIIUN; COBEPIIICH-
CTBOBAHMHY HABBIKOB COITMAIM3AIMN U PACIIUPEHUHN COMMAIIBHOTO B3aUMOCHCTBHUS CO CBEPCTHUKAMU;

- OpraHu3aIio OCHOBHBIX BUJIOB JIEATEIHHOCTH O0YUAIOIINXCS B TIPOIECCE OCBOCHHSI IMH 00pa30BaTEIBHBIX MTPOTPaMM;

- pa3BUTHE KOMIIETEHITNH, HEOOXOIUMBIX JIJISl IPOIOJDKEHUST 00pa3oBaHus ¥ MPOo(heCCHOHATBFHOTO CAaMOOIPEICIICHNS;
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- COBEpUICHCTBOBAHHWE HABBIKOB TMOJMY4YeHHUS U Hcmoib3oBaHus uHpopmammu (Ha ocHoBe UKT), cmocoOGcTByrommx
MOBBIIICHUIO COLIMAJIBHBIX KOMIETEHIINI U aJaliTalliy B PEAIbHBIX )KU3HEHHBIX YCIOBHSIX.

Koncynemamuenas paboma éxnrouaem:

- KOHCYJIPTaTHBHYIO IIOMOIb CEMbE B BOITPOCAX BBIOOPA CTPATErMH BOCIIUTAHUS U TPUEMOB KOPPEKLIMOHHO-PA3BUBAOIIIETO
oOyueHus1, B pELIEHUH aKTyaJIbHbIX TPYJHOCTEH 00yUaroLerocs;

- KOHCYJIbTAI[MOHHYIO TMOJJAEPKKY M IOMOIlb, HallpaBJICHHbIE HA COAECHCTBHE CBOOOJHOMY U OCO3HAaHHOMY BBIOOpY
oOyuaromumucst npodeccu, GopMbl U MecTa OOY4YeHHMs B COOTBETCTBUM C MpO(ecCHOHANbHBIMU HMHTEPECAMH,
VHAUBUAYAIbHBIMU CIIOCOOHOCTSAMM U ICUXO(PU3UOIOTHYECKUMU OCOOCHHOCTSIMU.

Hugpopmayuonno-npoceemumenvckasn paboma gxniouaem:

-  UHPOPMAIMOHHYIO TOAJEPKKY O0pa30BaTEIbHONW JEATENbHOCTH OOY4YalOIIUXCs, HUX pOAUTENEH (3aKOHHBIX

MpeJCTaBUTENEH ),

- pasznuyHble (OPMBI TPOCBETUTEIBCKOW ACSATENBHOCTU (JIEKIMH, Oeceibl, MHPOPMALMOHHBIE CTEH]Ibl, IEYaTHbIC
Marepuaibl, 3JEKTPOHHBIE pECypChl), HAIpPaBICHHbIE HA pPa3bACHEHHE YYACTHHKAM O0pa30BaTENbHOrO Ipolecca —
oOydaromumcs (Kak UMEIONIMM, TaK U HE MMEIOIIMM TPYJAHOCTU B OOYYEHUH M COLMAIM3ALNH), UX POJUTENSAM (3aKOHHBIM
MPEACTABUTENSIM) — BOIPOCOB, CBSI3AHHBIX C OCOOCHHOCTAMH 00pa30BaTENIBHOIO MpoIiecca.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE YYEBHOI'O IIPEJIMETA «MATEMATHUKA)»
| HanmMeHnoBaHne 00bEKTOB M CPEJICTB MAaTEPUATBHO-TEXHUYECKOT0 00eCTIeueHus

1. IlepeyeHb YUeOHO-METOAMYECKOI0 O0eCIeYeHUA
Bunenkun H.A. «Matematuka»: Yueonuk mis 5 knacca. 1,2 vactu M.: [IpocBemenue 2023.

Bunenkun H.A. «Martematukay: Yueonuk mis 6 knacca. 1,2 yvactu M.: [IpocBemenue 2024,

Kossarun FO.M. «AnrebOpay: Yuebnuk mis 9 knacca. M.: IIpocsemenue, 2017.

AranacsH JI.C. «'eomerpus» Yuebnuk mis 7,8,9 knacca. M.: IIpocBemenue, 2017.

MaxkaperaeB FO.H. «Anrebpa»: Yuebnuk s 7,8 kinacca. M.: Ilpocsemenue, 2023.

Breiroackmii 1.P. «BeposTHOCTD 1 cTaTHCTHKA»: YueOHUK g 7-9 knacca. 1,2 yactu M.: IlpocBemenune 2023.
2. I[Indposbie 00pa3oBaTeIbHbIE PECYPCHI

https://disk.yandex.ru/d/EktOpnyKhhGntA
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https://resh.edu.ru

https://uchi.ru

https://edu.skysmart.ru/

MeTtoanueckne BUIACOYPOKH — EnnHOE conepykadue o0mero oopasosanus (edsoo.ru)

Metonunueckue_keiicel — EnnnHoe conepxkanue oduiero oopazopanus (edsoo.ru)

BuptvyansHbie 1a00paTOpHBIE U IPAKTHYECKUE PA0OTHI HA YIIYOJIEHHOM YPOBHE OCHOBHOTI'O O0IIET0 0Opa30BaHUS

(edsoo.ru)

3. Texuuueckue cpeacrsa 00y4eHust

Kommbrorep

Moy

WNHTepakTuBHAs NTaHEb

JIOKyMeHT Kamepa

e [t | et | e [

YcrpolicTBa BbIBOJIa 3ByKOBOM HH(POpMalUK (KOJIOHKH)
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