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IHOACHUTEJIBHAS 3AIIMCKA

Pabouas mporpamma mo reomerpuu pazpaboTaHa Ha OCHOBE TPeOOBaHHMI K pe3yibTaram
OCBOEHHUS TPOrpamMMbl OCHOBHOTO 001Iero ooOpaszoBanms, mnpeactraBieHHbx B ®I'OC 00O,
benepanbHOl paboyeil mporpamMme BOCIHUTAHUA, U TNPEIyCMaTpUBaeT HEMOCPEICTBEHHOE
npumeHenue npu peanuzanuu OIT OOO0.

I'eomeTpusi Kak OAMH U3 OCHOBHBIX Pa3JEiOB LIKOJIBHOW MaTeMaTUKH, UMEKOLIUN CBOEH
LEeNbI0 00ECIeYnTh H3yueHHE CBOMCTB W pa3MepoB (UTYp, HUX OTHOLICHHH M B3aUMHOE
pacrnoioKeHue, ONMPAETCs Ha JIOTMYECKYlO, OKa3aTelbHYyl JUHHIO. L[eHHOCTh u3yueHus
TrE€OMETPHH Ha YPOBHE OCHOBHOTO OOIIETO 0Opa30BaHUs 3aKJIFOYACTCS B TOM, YTO OOYyJarOLIHICS
YUYUTCA HPOBOJIUTH JIOKA3ATENIbHBIE PACCYXAECHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUECHHUS,
JIOKa3blBaTh HCTUHHBIE YTBEPXKACHHS U CTPOUTh KOHTPHPUMEPHI K JIOKHBIM, IPOBOJIUTH
paccyXJIeHusl «OT MPOTHUBHOTO», OTJINYATh CBOICTBA OT MPHU3HAKOB, (HOPMYIUPOBATH OOpaTHBIE
YTBEPKJICHUS.

BTopoii 1enpto U3ydeHusi reOMETPUH SIBIISIETCS MCIIOJIB30BAaHUE €€ KaK MHCTPYMEHTa IpU
peLIeHNH KaK MaTEMaTU4YECKUX, TaK U MPAKTUYECKUX 3a/1a4, BCTPEUAIOIIUXCS B PEAJIbHOM JKU3HHU.
OOyuaromuiicss JODKEH HAyYUTHCSI ONPENENUTh T€OMETPHUECKYIO (DUTYpY, ONMUcaTh CIOBaMHU
JAHHBINA YepTEX WIN PUCYHOK, HAUTH IUIOIIA/(b 36MEJIBHOIO Y4acTKa, pacCuuTaTb HEOOXOAUMYIO
JUIMHY ONTOBOJIOKOHHOTO Ka0elsi WM TpeOyeMble pa3Mephl rapaxa s aBTOMOOHIS. DToMy
COOTBETCTBYET BTOpasi, BHIYMCIUTENIbHAS JIUHUS B U3yuyeHUW reomerpud. llpu pemenun 3anau
MPAKTHYECKOTO XapakTepa OOy4arolIHiiCcsl YYUTCSI CTPOUTh MaTeMaTUYeCKHe MOJAETH PealbHBIX
JKU3HEHHBIX CHUTyalui, MPOBOAUTH BBIYUCIEHUS M OLICHUBATh aJC€KBATHOCTH MOJYYEHHOIO
pe3yJbTara.

KpaiiHe BakHO MOmYEPKUBATh CBSI3U TEOMETPUM C JAPYTUMHU y4E€OHBIMHU TMpPEAMETAMU,
MOTHBHMPOBAaTh  MCHOJNb30BATh  ONpPENENIECHUS  TEeOMETpUYEeCKuX (GUIyp U TOHATHUH,
JIEMOHCTPUPOBATh MPUMEHEHHE MOTYYEHHBIX YMEHUH B (PU3MKe U TEXHHUKE. DTU CBS3U Haubolee
SAPKO BUJHBI B TeMax «BekTopsl», « TpuroHoMeTprudecKre COOTHOIEHU Y, «MeTox KOOpArHAT» U
«Teopema [Tudaropa.

VYueOHbllt Kypc «l'eoMeTpus» BKIIIOYAET CIEAYIOLIME OCHOBHBIE DPAa3Jesibl COAEPIKAHUS:
«l'eomerpuueckne GUrypel M HX CBOWCTBa», «VI3MepeHHE TeOMETpUYECKHX BEITHMUUHY,
«/lekapToBBl ~ KOOpAMHATBl Ha  IUIOCKOCTH», «BekTtopbl», «/IBMXKEHMS  IIOCKOCTHY,
«IIpeobpazoBanus MogOOU».

Ha uzyuenue yuebnoro kypca «l'eomerpusi» orBogutcs 204 gaca: B 7 kitacce — 68 gacos (2
yaca B Helenio), B 8 kiacce — 68 yacoB (2 vaca B Hezlenw0), B 9 kinacce — 68 vacoB (2 yaca B
HEJIEIIO).

COILEPKAHUE OBYUYEHMUSA
7 KJIIACC

Hauanpuple moHsAtus reomerpuu. Touka, mpsiMasi, OTPE30K, Jyd. Yroi. Buasl yrios.
BeprukansHele u  cMexHble ymIbl. buccekrtpuca ymia.  JlomaHas, MHOIOYTOJIbHUK.
[TapanienbHOCTb U NEPHEHIUKYIAPHOCTD IPSIMBIX.

Cummerpuunble purypbl. OCHOBHBIE CBOWCTBa 0ceBOi cumMMmeTpuH. [IpumMepsl cummeTpun
B OKpPY’KaroIlleM MUpeE.

OCHOBHBIE IOCTPOEHUSA C TOMOIIBIO UPKYJIS U TUHEWKU. TpeyronsHuk. Beicota, Mennana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOEpEHHBIN U paBHOCTOPOHHUI TpeyronbHUKH. HepaBeHCTBO TpeyroabHUKa.
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CroiicTBA W TIPU3HAKKM paBHOOENPEHHOTO TpeyroibHuKa. [Ipu3HakW paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa M NpU3HAKKU NapajuledbHbIX OpsMbIX. CymMMa yIiIoB TpeyrojbHUKa. BHemHue
YIJIBI TPEYTOJIbHUKA.

[TpsimoyronbHbId  TpeyroJbHUK. CBOWCTBO MEIUAHBl IPSAMOYTOJBHOIO TPEYIOJIbHUKA,
NpPOBENEHHOW K TunoreHy3e. lIpu3sHaku paBeHCTBa MPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[IpsaMoyTONBHBIN TPEYTOJbHUK € yIiIoM B 30°.

HepaBeHcTBa B reoMeTpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JJIMHE JJOMaHOM,
TeopeMa o0 OoJbIleM yriie ¥ 0oJblIei CTOpoHe TpeyroibHUKa. [IeprneHauKysap U HaKJIOHHAs.

['eomerpruueckoe Mecto Touek. buccekrpuca yria M CEpeIMHHBIN NEPHEHAUKYISApP K
OTpE3Ky KaK F€OMETPUUECKHE MECTa TOUEK.

OkpyXHOCTb W KpyI, XOopAa U JuaMeTp, UX CBoOilcTBa. B3auMHoe pacnonoxeHue
OKpY>KHOCTH U npsiMoii. KacarenbHast 1 cexy1as K okpy’HocTU. OKpy>KHOCTb, BHUCAaHHAsI B YIOJI.
BnucanHnas u onvcaHHas OKPYKHOCTH TPEYTrOJIbHHUKA.

8 KVIACC

UYerpipéxyronbHuku. IlapamnenorpamMm, €ro Npu3HAKM U CBOWCTBA. YacTHbIE ciaydau
napajuieorpaMMoB (TPSIMOYTOJIBHUK, poMO, KBajpaT), MX NpU3HAKU U CBoicTBa. Tpamerus,
paBHOOOKas Tpanenus, e€ CBOWCTBAa U MpU3HAKH. [IpsMoyTronbpHas Tpanemus.

Meron ynBoenus Menuanbl. LleHTpanbHas cummerpus. Teopema Paneca u Teopema O
IIPONOPLUOHAIIBHBIX OTPE3KAX.

CpenHue TMHUM TPEYrojibHUKA U Tpanenuu. LleHTp Macc TpeyroabHUKa.

[Tonobue TpeyronbHUKOB, KodhduuueHT nomobus. [IpuzHaku momgoOusi TPEyroJbHUKOB.
[TpumeneHnue nogo0Ous IpU PEIICHUH MPAKTUYECKUX 3a/1a4.

CaoiicTBa miomaaeil reomerpuueckux ¢uryp. @opMmynsl Ui IUIOMIATUM TPEYTOJIbHUKA,
napasesnorpaMma, pom6a u tpaneunu. OTHOILIEHHE TUIONaAel MOT00HBIX QUryp.

Brruncnenue miuomaaei TpeyroJibHUKOB 1 MHOTOYTOJILHUKOB Ha KIIeT4aTon Oymare.

Teopema IIudaropa. [Tpumenenne reopems! [Iudaropa npu pemeHNN NPaKTUYECKUX 3a/1au.

CuHyC, KOCHHYC, TaHT€HC OCTPOro ymiia MpsSMOYTOJbHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO. Tpuronomerpuueckue ¢pyHkiuu ymios B 30, 45 u 60°.

BrnucanHble M IEHTpAJIBHBIE YIVIBI, YTOJ MEXKIY KacareabHOM M XOPAOW. YIIIBI MEXKIY
XOpJAaMH U CEKYLIMMU. BriricaHHbIE U ONTMCaHHBIE YEThIPEXYTOIbHUKH. B3auMHOE pacnionoxkeHue
IByX oKkpykHocTel. Kacanue okpyxnocreit. O01ine KacaresbHble K ABYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc ymos oT 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyroiabHMKOB. Teopema KOCMHYCOB M TeopemMa CHHYCOB. PemieHue
MPAKTUYECKHX 3a]1a4 C UCIIOJIb30BAaHUEM TEOPEMbl KOCUHYCOB U TEOPEMBI CHHYCOB.

[IpeobpazoBanue nmomoous. [lomodue coOTBETCTBEHHBIX 2JIEMEHTOB.

Teopema 0 IpOM3BEEHUN OTPE3KOB XOPJ, TEOPEMBI O NPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJ[pare KacaTeJIbHOM.

Bekrop, anmuHa (MOIyNnb) BEKTOpa, COHANpaBlICHHBIE BEKTOPHI, MPOTHUBOIMOJIOKHO
HaIpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTH BEKTOPOB, PABEHCTBO BEKTOPOB, ONEPALMM HaJ
BeKTOpaMu. PaznokeHune BekTopa Mo JBYM HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTsl BeKTOpa.
CkansipHO€ MpOoU3BeIeHNE BEKTOPOB, IPUMEHEHHE IS HAXO0XKACHUS IJIMH U YTIIOB.
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JlexapTOBBI KOOPIMHATHI HA IJIOCKOCTH. YPaBHEHUS NPSIMOU U OKPY’KHOCTH B KOOpAMHATAX,
MepeceyeHne OKPYKHOCTEH 1 MpAMbIX. MeTo KOOpAUHAT U €r0 IPUMEHEHHE.

[IpaBuibHBIE MHOTOYTOJIBHUKH. [[TMHa OKpy>KHOCTH. ['panycHas v paauaHHas Mepa yria,
BBIYMCIICHHE JUIMH AYT OKpykHOCTeH. [limomans kpyra, ceKTopa, CETMEHTA.

JIBUKEHHUS IJIOCKOCTU ¥ BHYTPEHHUE CUMMETPHUH QUTYp (3JIeMEHTapHBIC MPEICTABIICHHUS ).
[TapannensHbiii iepenoc. [IoBopoT.

IHJIAHUPYEMBIE PE3VYJIIBTATBI OCBOEHUS INTPOI'PAMMBLI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBHIEI'O OBPA30OBAHUA
JIMUHOCTHBIE PE3YJIBTATbBI

JInyHOCTHBIE Pe3yJabTaTbl OCBOCHHS MporpaMMbl ydeOHoro Kypca «[eomerpusi»
XapaKTepU3yIOTCSL:

1) naTpuoTnyYecKkoe BOCIMTAHUE:

NpOSBICHUEM HWHTEpeca K TMPOIUIOMY U HACTOSIIEMY pPOCCHMCKOW MaTreMaTuKH,
LHEHHOCTHBIM OTHOIIEHUEM K JOCTH)KEHUSM POCCHUICKMX MAaTeMaTUKOB M POCCHMCKON
MaTeMaTHYECKOM IIKOJIbI, K UCIOJIb30BAHUIO 3TUX JOCTHKEHUI B APYTUX HayKaxX M MPUKIAIHBIX
chepax;

2) rpa:kIaHCKoe M T1YXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBINIOJIHCHUIO OOS3aHHOCTEH TpakJIaHWHA W pPEAM3alUd €ro Ipas,
MPEJICTAaBICHUEM O MAaTEeMAaTHYSCKUX OCHOBaxX (DYHKIIMOHHPOBAHHS PA3IMYHBIX CTPYKTYD,
SBJIICHUM, MPOIEAYP TPakKITAHCKOrO O0IIecTBa (Hampumep, BHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHHIO ATHYECKUX MPOOJIEM, CBA3AaHHBIX C MPAKTUYCCKUM IMPUMEHEHHEM JIOCTHKCHUMN
HayKH, OCO3HAHUEM Ba)KHOCTH MOPaJIbHO-3THUYECKUX IPUHLIUIIOB B JIEATEIbHOCTU YUYEHOIO;

3) TpyaOBOE BOCIIMTAHHE:

YCTAHOBKOM Ha aKTHMBHOE Y4YacTHUE€ B PELICHWU MPAKTUUYECKUX 3a/lad MaTeMaTU4yeCKON
HAMpPaBIEHHOCTH, OCO3HAHHWEM Ba)XKHOCTH MAaTEeMaTHyecKoro oO0pa3oBaHMs HA MPOTSHKEHUH BCei
JKU3HU IS yCTIeNTHON TPOo(heCCHOHANBHOM EATENbHOCTH M Pa3BUTHEM HEOOXOAUMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM ¥ TIOCTPOCHHEM WHAMBUIYAILHOW TPAeKTOpUM OOpa3oBaHUsI U
JKU3HEHHBIX TJIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCTIMTAHME:

CIOCOOHOCTBIO K SMOIMOHAIBHOMY U JCTETHUYECKOMY BOCIPHUSATHIO MaTeMaTHMUeCKUX
00BEKTOB, 3a/1a4, PEIIeHUH, PacCyKICHUI, YMEHHIO BUJETh MaTeMaTHueCKie 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOT'0 MO3HAHUSA:

OpUEHTAIel B JEATENbHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKa, NPUPOIbI U 0OIIecTBa, MOHUMaHUEM
MaTeMaTH4eCKOW HayKH Kak cdepbl YelIOBEYECKON eATEeTbHOCTH, STaloB €€ pa3BUTHS U
3HAYUMOCTH JIJIsI Pa3BUTHSI [IMBWJIM3AIINH, OBJIAJICHUEM SI3IKOM MAaTEMaTHUKH U MaTeMaTH4eCKOn
KyJIBTypOil KaK CpEICTBOM TIIO3HAHHWS MHpA, OBIAJCHUEM NPOCTCUIIMMHU HABBIKAMHU
HCCJIEI0BaTENbCKON EATEIbHOCTH;

6) pusnueckoe BocnuTaHue, GOPMUPOBaAHME KYJIbTYPHI 310POBbSI M IMOLMOHAJILHOIO
0J1aronoJIyYms:

TOTOBHOCTBIO MPUMEHATh MAaTEMaTUUE€CKUE 3HAHNSI B UHTEPECAX CBOETO 3/10POBbS, BEICHUS
3I0pOBOr0 00pasa >KM3HU (30pOBOE MHUTAHME, COATAHCUPOBAHHBIN PEKUM 3aHITUNA U OTAbIXA,
perynspHas ¢u3nueckas aKTUBHOCTH), C(QOPMHPOBAHHOCTHIO HaBbIKa pedieKkcuu, TpU3HaAaHUEM
CBOETO IpaBa Ha OIKUOKY U TaKOTO e MpaBa JPYroro 4eioBeKa;
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7) 3KoJI0ruYecKoe BOCIIUTAHME:

OpHEHTAlMEe Ha NMPUMEHEHHE MaTeMaTW4YeCKHX 3HAHWW JJIs pelIeHHs 3a1ad B OOJIacTH
COXPAaHHOCTH OKpYXarolled Cpelbl, IUIAHUPOBAHUS IIOCTYNKOB M OLIEHKM HX BO3MOXKHBIX
MOCJICACTBUM NIl OKPY>KaoIllel Cpelbl, OCO3HAHUEM IIIOOAIBHOIO XapaKTepa 3KOJIOIMYECKHX
npo0ieM U MyTel UX pelieHus;

8) aganTanus K U3MEHAIOIIMMCS YCJIOBUAM COIMAIBHON U MPUPOIHOI Cpeabl:

TOTOBHOCTBIO K JE€HCTBHUAM B YCJIOBHAX HEONPEACIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUYECKYI0 ACATEIbHOCTb, B TOM YHCJIE YMEHHUE YUUTBCS Y IPYTHX
JroAeH, MpuoOpeTaTh B COBMECTHOM AEATENbHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHLIUU U3
OIbITA JIPYTHX;

HEOOXOIUMOCTBIO B (JOPMUPOBAHUH HOBBIX 3HAHHI, B TOM 4Hcle (HOPMYIUPOBATH UJIEH,
MOHATHS, THIOTE3bl 00 OOBEKTaxX M SABJICHUAX, B TOM YHCIE paHEe HEM3BECTHBIX, 0CO3HABATh
JneUIHUTH COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, MJIAHUPOBATh CBOE PA3BUTHE;

CHOCOOHOCTBIO 0OCO3HABATh CTPECCOBYIO CUTYALIMIO, BOCIIPUHUMATh CTPECCOBYIO CUTYALIUIO
KaK BBI30B, TPeOYIOLIMI KOHTpPMEp, KOPPEKTHPOBAaTh IMPUHUMAEMble pELICHHUs U JeHCTBHUA,
(bopMyIupOBaTh U OLICHUBATh PUCKU U MOCIEACTBUSA, (POPMUPOBATD OIIBIT.
METAIIPEJMETHBIE PE3YJ/IBTATbBI
ITo3HaBaTe/ibHBbIE YHUBepPCAJbHbIE YUeOHblIe 1elicTBUS
Ba3oBble Jiornueckue eiicTBUA:

BBISIBIISITH U XAapaKTEPU30BaTh CYIIECTBEHHbIE NPU3HAKM MAaTEMAaTUYECKUX OOBEKTOB, IMOHSATHH,
OTHOIIEHUH MEXIy TMOHATUSAMHU, (OPMYIUPOBATH OIPEAEICHUS IOHATUH, YCTaHaBJIUBATh
CYLIECTBEHHBIN MPU3HAK KIacCU(pUKALMK, OCHOBAHUS A1 0000LIEHNUS U CPaBHEHUS, KPUTEPUU
IIPOBOIUMOTO aHAJIN3A;

BOCIIPUHUMATh, (OPMYIMPOBATH U TPEOOPA30BHIBATE CYKICHUS: YTBEPAUTEIbHbIE U OTPULIATEIbHbIE,
€/IMHUYHBIE, YaCTHbIE U O0IINE, YCIOBHBIE,

BBISBIISITh MaTeMaTH4YeCKHE 3aKOHOMEPHOCTH, B3aMMOCBS3M U NPOTHBOpeuus: B (PaKkTax, JaHHBIX,
HAOJIONIEHUAX U YTBEPXKACHUAX, NMpEAjaratb KpUTEPUH JUIsl BBISBICHHS 3aKOHOMEPHOCTEH U
IIPOTUBOPEYHNH;

JIeJIaTh BHIBOJIBI C UCTIOJIb30BAaHUEM 3aKOHOB JIOTUKH, I€AYKTUBHBIX U HHAYKTUBHBIX YMO3aKJIIOUEHUH,
YMO3aKJIFOUEHU 110 aHAJIOTUH;

pa3buparh J10Ka3areJbCTBA MaTeMaTHYeCKUX YTBEPXkAEeHUH (IpsMble U OT MIPOTHUBHOIO), POBOIUTH
CaMOCTOSITENIbHO ~ HECJIOKHBbIE ~ JTOKAa3aTesIbcTBA ~MareMaTndyeckuX (akToB, BBICTpaUBATh
apryMEeHTaluI0, TNPUBOAMTHE NpPUMEpPbl U KOHTPIPUMEPHI, OOOCHOBBIBATH COOCTBEHHBIE
paccyKJIeHus;

BbIOMpaTh crIoco0 pelieHus yueOHoll 3a/1aun (CpaBHUBATh HECKOJIBKO BAPUAHTOB PELLIEHUS, BHIOMPATh
Haubosee MOAXOAAIINMI ¢ yUETOM CaMOCTOSITENIbHO BBIJICIEHHBIX KPUTEPUEB).

Bba3zoBble ucciieoBarenbcKue AelicTBUSA:

MCIIOJIb30BaTh BOMPOCH! KaK MCCIEI0BaTeNbCKUM HHCTPYMEHT MO3HaHUs, (POPMYJIMPOBaTh BOIPOCHI,
¢buKcHupyrolye MpoTUBOpeUre, MpodiieMy, CAMOCTOSTENIFHO YCTaHABIMBATh HCKOMOE U JIaHHOE,
(dbopMHpOBaTh TMIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3UIIMIO, MHEHUE;

OPOBOAUTH IO CaMOCTOSITENIbHO COCTABICHHOMY IUIaHY HECIOXKHBIM HSKCIEPUMEHT, HeOOJbIIoe
UCCIICIOBAHNUE TI0 YCTAHOBJIEHHUIO OCOOCHHOCTEH MareMaTH4ecKoro oObeKTa, 3aBHCHMOCTEH
00BEKTOB MEXAY CO00i;
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CaMOCTOSITENIbHO  (POPMYJIUPOBAaTh OOOOIIEHHST W BBIBOABI 10 pe3yJbTaraM MpPOBEAEHHOTO
HAOJIIO/IEHNUS, UCCIIEI0BAaHNUs, OLIEHUBATh JOCTOBEPHOCTH IOIYYEHHBIX PE3yJbTaTOB, BHIBOJIOB U
0000I1IEHHI;

IIPOrHO3MPOBAaTh BO3MOYKHOE pPa3BUTHE IIPOLECCA, a TAKXKE BBIJBUrATh IPEIIONOKEHUS O €ro
Pa3BUTHU B HOBBIX YCIOBHSIX.

PatGora c nundopmanueii:

BBISIBJISITH HEJIOCTATOYHOCTh U M30BITOUHOCTh MHGOPMAIINH, NaHHBIX, HEOOXOJUMBIX I PELICHUS
3a/1auu;

BbIOMpaTh, AHAIU3UPOBATH, CHUCTEMATU3UPOBATH U HHTEPIPETHPOBATH MH(POPMALUIO PABIUYHBIX
BUJOB U (POPM IIPEACTABICHUS;

BBIOMpaTh (GopMy mpencTaBieHUs MHOOpPMAIMKA U WIUTIOCTPHPOBATH pPEIIaeMble 3a7a4d CXEMaMH,
IyarpaMMamu, HHOU rpadukoii U X KOMOMHALUAMUY;

OLICHUBATh HAAEKHOCTh HMH(OpPMAIMKM 1O KPUTEPHUSIM, MPEIIOKEHHBIM  yUUTENEM WU
c(hopMyIMpPOBAaHHBIM CAMOCTOSITENILHO.

KomMyHuKaTHBHBIE YHHBEpPCAJIbHbIC y4eOHbIE 1eiiCTBUS:

BOCIPUHUMATH U (POPMYIHUPOBATH CY>KICHHS B COOTBETCTBUHU C YCIOBHUAMHU U LIETSIMU OOILIEHUS, CHO,
TOYHO, TPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHUS B YCTHBIX U MHUCHMEHHBIX TEKCTax, JaBaTh
MOSICHEHUS 10 XO/1y pEUIeHMs 3a/1a4l, KOMMEHTUPOBATh I1OJIy4EHHBIN pe3ysbTar;

B Xozie 00CYX/IEHUS 33aJaBaTh BOIMPOCHI IO CYIIECTBY O0CYXJTaeMOW TeMBbI, MPOOIEMBI, perraeMon
3a/lau, BbICKA3bIBaTh MJIEU, HAIIEJICHHbIE HA IOUCK PEILEHUs, COMOCTaBIATh CBOM CY)XKJIEHUS C
CYXKIIEHUSIMH JIPYyTUX YYaCTHHKOB JTHAJIOTA, OOHAPY)KUBATh Pa3IMYMe W CXOJACTBO IMO3UIHMA, B
KOPPEKTHOH (opMme GOopMYIHPOBATH PA3HOITIACHS], CBOM BO3PAKCHHUS,;

NOPENCTaBISATh  pPe3yJlbTaThl  pPEUICHUS  3aJaud, OKCIEPUMEHTa, HCCIEJOBAaHUS, IPOEKTa,
CaMOCTOSITENILHO BBIOMPATh (OpMAT BBICTYIUICHHUS C YUETOM 3a]1au IPE3EHTAIMH U OCOOCHHOCTEMN
ayJIuTOPHUH;

MOHUMATh U MCIIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW M MHAWBHUIYalbHOW paOOThI MPU pEUICHUH
y4eOHBIX MaTeMaTHYeCKHX 3aj1ay;

IPUHUMATh 1€Ib COBMECTHOH MAESITEeNbHOCTH, IJIAaHUPOBATh OPraHU3alMI0 COBMECTHOM paboThl,
pacrpenensaTb BUJIbI padoT, JOrOBapUBATHCA, 00CYKIaTh MPOIECC U pe3yNbTaT padoThl, 000011aTh
MHEHMS HECKONBKHX JTIOCH;

y4acTBOBaTh B IPYMHNOBBIX (popMax paboTsl (00CykaeHusl, 0OMEH MHEHUSMHU, MO3TOBbIE IUTYPMBI U
JPYTHE), BHIOIHATH CBOIO YaCTh pa0OTHI U KOOPIMHUPOBATH CBOM JICHCTBUS C IPYTUMH YICHAMU
KOMaHJIpl, OLIEHMBATh KadecTBO CBOEro BKJIaJa B OOMMHA NPOAYKT MO KPUTEPHSIM,
c(hopMyIHMpPOBAaHHBIM yUYaCTHUKAMHU B3aUMOJICHCTBUSI.

PeryasiTuBHBIEe yHUBepcaibHbIe y4eOHbIe 1eiicCTBUSA
Camoopranuszaumus:

CaMOCTOSITEJIBHO COCTAaBIISATh IIJIaH, AJITOPUTM PEIICHHS 3a7aud (WM €ro 4acTh), BRIOUPATh CIIOCO0
pelieHus: ¢ y4€TOM MMEIOLIUXCS PeCypCcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTh U
KOPPEKTHPOBATh BAPHAHTHI PEHICHUI ¢ YU4ETOM HOBOM MH(POPMAIIHH.

CaMOKOHTPO/Ib, SMOLMOHAJIbHBIN HHTEJICKT:

BIaJETh Crnoco0aMH CaMONpPOBEPKH, CAMOKOHTpOJS Ipolecca U pe3ylbTara pelieHHs
MaTeMaTH4eCKOU 3a/1a4H;

NPEIBUIETh TPYAHOCTH, KOTOPbIE MOTYT BOZHUKHYTh IPHU PEIIEHUH 3a/1aul, BHOCUTh KOPPEKTUBHI B
JeSITEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIbCTB, HAMIEHHBIX OLINOOK, BBISIBICHHBIX TPYIHOCTEH;
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OILICHUBATh COOTBETCTBHE pe3y/bTaTa JEATENIbHOCTU MOCTAaBICHHOW L€ U YCJIOBUAM, OOBSICHSTDH
OPUYMHBI  JTOCTHXKCHUS WM HEJOCTH)KEHUS IeJH, HaXOAWTh OHIMOKY, JaBaTh OICHKY
IPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xonmy oOyueHuss B 7 KJjacce OOYyYAIOIIUNCSA TONYYHT CIEAYIONUE MPEeIMETHBIC
pe3yabTarhl:

Pacno3naBarh u3ydeHHbIE TeoMeTpuyeckue GUrypbl, ONPENeNsITh UX B3aHUMHOE
pacnoiokeHue, n300paxarb reOMeTpUIEeCKUe (PUTYPBI, BHIITOIHATH YEPTEKH 10 YCIOBUIO 33/1a4H.
W3mepsaTh NMHENHBIE U YIIIOBBIE BEJIMYUHBI. Pemare 3aauu Ha BBIUKCIEHUE JUIMH OTPE3KOB U
BEJIMYMH YIJIOB.

Henarb rpyOyto OIEHKY JUHEWHBIX U YIJIOBBIX BEJIMYUH IPEAMETOB B PEaJbHON KHU3HH,
pa3sMepoB MPUPOAHBIX 00bEKTOB. Pazinmuark pa3mMepsl 3TUX 00BEKTOB I10 MOPSIKY BETUYHHBI.

CTpouTh 4epTeKU K TEOMETPUUYECKHUM 3a/1auaM.

[lonb30BarbCcsi MpU3HAKAMU PABEHCTBA TPEYTOJbHHUKOB, MCIOJIb30BAaTh MPU3HAKU U
CBOICTBA paBHOOEAPEHHBIX TPEYTOJIHHUKOB IIPH PEIICHUU 3a]1ay.

[IpoBOAUTE TOrMYECKHUE PACCYKIACHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonb30BarbCcsi MpPU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBONCTBOM
MEIUaHbl, MPOBEAEHHOW K TUIIOTEHY3€ IPSAMOYIOJBbHOIO TPEYTOJbHHKA, B PpELICHUU
F€OMETPUYECKUX 3a/1a4.

OmnpenensaTe NapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE 00pa3yeT ¢ HUMH
cekymas. OmnpenensaTh NapajuleIbHOCTh NPSAMBIX C IIOMOIIBIO PABEHCTBA PACCTOSIHUM OT TOYEK
OJTHOM IPSIMOM JI0 TOUEK APYTOil MPSIMOM.

Pemare 3amauun Ha kieT4aroit Oymare.

[IpoBOIUTH BBIYMCIEHUS W HAXOAUTh YHCIOBbIE M OyKBEHHBbIC 3HAYCHHS YIJIOB B
TEOMETPUYECKHX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YITIOB TPEYTOJIBHUKOB U1 MHOTOYTI'OJIbHUKOB,
CBOWCTB yIJIOB, 00pa30BaHHbIX NPH NEPECEUEeHUH ABYyX MapajielbHbIX IPAMBIX cekymleil. Pemars
IIPaKTUYECKHE 3a7a4M HA HAXOXKICHUE YIVIOB.

Bragets noHsTHEM reOMETPUUECKOTr0 MECTa TOYEK. YMETh ONPEAesiTh OUCCEKTPUCY yIa
Y CEPEIMHHBIN MTEPIEHANKYIISAP K OTPE3KY KaK T€OMETPUYECKHE MECTA TOYEK.

@opMyIMpOBaTh OINPEACICHNUS OKPYKHOCTH M Kpyra, XOpAbpl M JAUaMeTpa OKPYKHOCTH,
I0JIB30BAThCS X CBOMCTBAMU. YMETh IIPUMEHATH OTH CBOMCTBA IIPU PELLICHUHU 3a1a4.

Biiagers NMOHATHEM ONKMCAHHOMW OKOJIO TPEYrOJbHHUKA OKPY)KHOCTH, YMETh HAaXOAWUTh €&
neHtp. [lonp3oBarecs GpakTaMu 0 TOM, YTO OMCCEKTPHUCH! YITIOB TPEYTOJIbHUKA MEPECEKAI0TCs B
OIHOM TOYKE, U O TOM, YTO CEPEAUHHBIC MEPHEHIUKYIAPbl K CTOPOHAM TPEYrOJIbHUKA
MEPECEKAOTCA B OJJHOM TOUKE.

Bragete DOHATHEM KacaTelbHOM K  OKPY)KHOCTH, IIOJIB30BATBhCSI TEOPEMOU O
NEePHEHANKYIAPHOCTH KAaCaTeIbHOW U paJnyca, IPOBEIEHHOIO K TOUKE KaCaHUsI.

[Tonp30BaTbCsi NPOCTEWIIMMHM TE€OMETPUYECKUMH  HEPaBEHCTBAMH, IIOHUMAaTb UX
MIPaKTUYECKUM CMBICIL.

IIpoBOAUTE OCHOBHBIE T€OMETPUUECKUE ITIOCTPOCHHUS C IIOMOILBIO LIUPKYJIISA U JIMHEUKU.

K xonmy oOyuenus B 8 kuiacce oOydaroumuiics IONYyYUT CIEAYIOIINE MpPEIMETHBIE
pe3yJIbTaThl:

Pacrio3HaBaTh OCHOBHBIE BHUJBI YETBHIPEXYTOJIBHUKOB, UX JJIEMEHTBHI, IOJb30BATHCS HX
CBOMCTBAaMH IIpU PELICHUH I'€OMETPUYECKUX 3a1ad.
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[TpuMeHsTh CBOMCTBA TOYKH NEpECEUEHUs MENaH TPEYrojibHUKa (IIEHTpa Macc) B pellIeHUU
3az1au.

Bnagers nonsTHeM cpeaHel JMHUM TPEyrojibHUKA W TpAIELUH, IPUMEHITh UX CBOMCTBA
IIpU pEIIeHUM TreomeTpudeckux 3anad. l[lomws3oBarbcs Teopemoit daseca U TEOPEMOU O
IIPONOPLUOHANIBHBIX OTPE3KAX, IPUMEHSATH UX I PELUIEHUS NPAKTUYECKUX 3a1a4.

[TpuMeHsTh NpU3HAKU OO0 TPEYTOJBHUKOB B PEIIEHUN T€OMETPUUECKUX 3a/1a4.

[Tonp3oBarbest Teopemoii [udaropa 11 penieHus reoMeTpUUECKUX U MPAKTUYECKUX 3a/1au.
Ctpouth MaTeMaTHYECKy0 MOJIENIb B IPAKTHUECKUX 3a]1auaX, CAMOCTOATEIbHO JIeJaTh YepTEX U
HAXOJUTh COOTBETCTBYIOIIHNE JUIUHBI.

Bnagerp noHATHAMH CHHYyCa, KOCHHyCa M TaHIE€HCAa OCTPOro yIia IpsIMOYTOJbHOTO
TpeyroyibHUKA. [1071p30BaThCsl STUMU MOHATUSAMU JJIS PELIEHUS PAKTUYECKUX 3a1a4.

Bpruucnsate  (paznuuHbiIMM - crioco0aMM) — IUIONIAAb  TPEYroJdbHUKA M IUJIOIIATU
MHOTOYTOJIbHBIX (DUTYD (TI0JIB3YSICh, T/I€ HEOOXOAMMO, KalbKyIATOpOM). [IpuMeHsTh noTydeHHbIE
YMEHHsI B PAKTUYECKUX 3a/1a4ax.

Bnagers NOHATHAMM BIOUCAaHHOTO M UEHTPAIBHOTO YIVIAa, HCIOJIb30BaTb TEOPEMBI O
BIIMCAHHBIX YIVIaX, YIJIaX MEXKAY XOpAaMHU (CEKYIIMMU) U YIJIe MEX/y KacaTeabHON U XOpA0oH Ipu
pEIIeHNU TeOMETPUIECKUX 3a/1au.

Bragerp moHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, PUMEHSATh CBOMCTBA ONMHCAHHOIO
YEeThIPEXYTOJIbHYUKA NIPU PELICHUN 3a]1au.

[IpumeHATH MOJlydeHHbIE 3HAHUS Ha MPAKTHUKE — CTPOUTh MaTeMaTHYE€CKUE MOJEIH IS
3a/1a4 peajbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYMCIEHUS C IPUMEHEHUEM 000U U
TPUTOHOMETPUU (TIOJIB3YACH, TIe HEOOXOANUMO, KaTbKYISITOPOM).

K xonmy oOyueHuss B 9 kiacce OOyYalOIIMNCSA TONYYHUT CIEAYIOLIUE MpeaIMeTHbIC
pe3ybTaThl:

3HaTh TPUTOHOMETPHUECKHE (PYHKIIMH OCTPHIX YITIOB, HAXOAUTH C UX MTOMOIIBIO pa3InYHbIe
BIIEMEHTHl MPSIMOYTOJBHOTO TPEYTroJbHUKA («pElIeHHE MPSIMOYTOJIbHBIX TPEYTOIbHUKOBY).
Haxonuts (¢ momMouipio KaiabKyasTopa) JJIMHBL U YIIIbI 1Sl HETaOJINYHBIX 3HAYSHUH.

[Tonb3oBarbest popMynaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUECKUM TOKIECTBOM
JUISL HAXOXKJIEHUS! COOTHOIIEHUH MEX/ly TPUTOHOMETPUUECKUMH BETUYUHAMHU.

Hcnonb3oBaTh T€OpeMbl CUHYCOB U KOCHHYCOB JJISi HAXOXK/IEHUS PA3IMYHBIX 3JIEMEHTOB
TPEYrojbHUKA («pelIeHHe TPEyroJIbHUKOB»), MPUMEHATh MX NpPU PELUIEHUH TI'€OMETPUUYECKUX
3az1ad.

Brnaners noHsTusMu npeodpa3zoBaHus MOA00Us, COOTBETCTBEHHBIX JIEMEHTOB MOIOOHBIX
¢uryp. I[lonp3oBarbcs cBOMCTBaMH MOA0OMS MPOU3BOJIBHBIX (PUTYp, YMETh BBIUUCIATH JUIMHBI U
HaXOJUTh yIIbl y MOA0OHBIX Quryp. IIpuMeHsTs cBoiicTBa MOAOOMS B MPAKTUYECKUX 3ajayax.
YMeTh NpUBOAUTH IPUMEPHI MOJOOHBIX (GUTYP B OKPY’KAIOLIEM MUpE.

[Tonp30BaThesi TeOpeMaMH O MPOU3BEACHUU OTPE3KOB XOpA, O MPOU3BEIEHUU OTPE3KOB
CEeKYIIHX, 0 KBaJpaTe KacareabHOM.

[Tonmp30BaTbCsi BEKTOpaMH, MOHMMAarTh HUX TE€OMETPUYECKUH U (U3NYECKHHA CMBICI,
OPUMEHATh MX B PELICHUH T€OMETPUUYECKUX M (U3MYecKHX 3agad. [IpuMeHsTh ckaispHoe
IIPOU3BE/ICHUE BEKTOPOB ISl HAXOXKJICHUS JJIMH U YIJIOB.

[lonb30BaTbCsl METONOM KOOPAMHAT Ha IUIOCKOCTH, IIPUMEHATh €ro B PELICHUH
FEOMETPUYECKUX U MPAKTUYECKUX 3a/1au.
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Bnagers MOHATHAMHU NPAaBUIBHOTO MHOTOYTOJIBHUKA, JJIMHBI OKPYXXKHOCTH, IJIMHBI TyTU
OKPY’KHOCTM M PaJMaHHOM MeEpbl yIIa, yMETh BBIUMCIATH IUIOLIAAL Kpyra M €ro 4acreu.
IIpuMeHSATH NOyYEHHBbIE YMEHUS B IPAKTUYECKUX 3a7adax.

Haxomuth ocu (MM HEHTPHI) CUMMETPUU (PUTYP, TPUMEHSTH JBHKCHUS IUIOCKOCTH B
IPOCTEHUIINX CIIydasiX.

[IpyMeHATh MOJydYEeHHBIE 3HAHUS HA IPAKTHKE — CTPOUTH MAaTeMaTHYeCKHE MOIENH IJIs
3aj1a4 peajJbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BBIYUCICHUS C IPUMEHEHHEM 110100 U
TPUTOHOMETPUYECKUX (YHKLUH (I10b3YSACh, IJIe HEOOXOIUMO, KAJIBKYIATOPOM).
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
KosunuecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHMe pa3iesioB U TeM (undposbie)
Ne n/m KonTposabusbie | [lpakTuueckne
NPOrpamMmbl Bcero o0pa3oBare/ibHbIE
padoTsbI padoThbI
pecypcsl
[Ipocreiiue reomerpuueckue GUTypsl U UX bubmuotexa [JOK
1 cBolcTBa. M3MepeHue reoMeTpuieckux 14 https://m.edsoo.ru/7f415¢e2
BEIIUYUH €
bubmuoreka [IOK
2 TpeyroabHUKN 22 1 https://m.edsoo.ru/7f415e2
S
[TapannenbHble NpsiMbIE, CyMMa YIJIOB bubnmorexa HOK
3 P PANIBIE, CyNMA Y 14 1 https://m.edsoo.ru/7f415e2
TpeyrojibHUKa .
OxkpyXHOCTb U KpyT. [ eoMeTpuyeckue bubnmorexa HOK
4 by Py P 14 1 https://m.edsoo.ru/7f415e2
MOCTPOCHUS .
bub6moreka [IOK
5 [ToBTOpeHue, 0000IIEHIE 3HAHHIA 4 1 https://m.edsoo.ru/7f415e2
€
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68 4 0

8 KJIACC

KoaudecTBo yacoB
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DJIEeKTPOHHbIE

Ne HaunmeHoBaHHe pa3ies10B U TeM Beero Kontpoabnbie | [IpakTnueckue | (uugposbie)
n/n NPOrpamMMbl padoTbI padoThI o0pa3oBare/ibHbIEC
pecypchl
bubaunoreka I[IOK
1 4 & 12 1
CTPIPEXYTOBHIIH https://m.edsoo.ru/7f417e18
T o
2 HGZEZMaHOT{J;ZCIlEI;?TpZTE; o/I00HbBIE 15 1 Bubmiorexa LOK
POTIOPH P > oA https://m.edsoo.ru/7f417e18
TPEYTOIBHUKH
IT .H i
5| speyromsson n oroyroman 14 1 EuGorera LLOK
pey Y b https://m.edsoo.ru/7f417e18
[Tnomaau momoOHEBIX GUTYP
bubmuoreka [IOK
4 T IT 10 1
eopema IIudaropa n Hayasa TPUrOHOMETPUN https://m.edsoo.ru/7f417e18
5 Z;iilazl({);zyij;czi I::Ji?;?; Ii(icaTeanHe 13 1 bubaorexa [OK
pexy ' . https://m.edsoo.ru/7f417e18
K OKpyxHocTU. Kacanue okpyKHOCTEH
bubmuoreka [IOK
6 II 600 7 4 1
OBTOPEHHE, GDODIICHHE SHAHIH https://m.edsoo.ru/7f417e18
OBILIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 6 0
9 KJIACC
HanmeHnoBaHue pa3iesioB U TeM KosmuectBo yacos
Ne ni/m JIEKTPOHHBIE
nporpamMmMel Bcero Kontpoabusie | [IpakTuyeckue
(uudgposbie)
padoThI padoTbI
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o0pa3oBarejibHbIE
pecypcsl
Tpuronomerpus. Teopembl KOCUHYCOB U Brbmmorexa HOK
1 16 https://m.edsoo.ru/7f41al12
CUHYCOB. Pelienne TpeyrojibsHUKOB .
[IpeoOpaszoBanue nogoous. Merpudeckue Bubmmorexa [OK
2 10 https://m.edsoo.ru/7f41al12
COOTHOIICHHS B OKPYKHOCTH .
bubmuoreka [IOK
3 Bekropsl 12 https://m.edsoo.ru/7f41a12
(Y
bubmuoreka [IOK
4 JlekapTOoBBI KOOPAMHATHI HA INIOCKOCTH 9 https://m.edsoo.ru/7f41al12
C
IIpaBunbHBIE MHOTOYTOIBHUKH. [lMHA bubnuoreka [IOK
5 OKpY>KHOCTH M ILJIOIIaAb Kpyra. Beruncnenue 8 https://m.edsoo.ru/7f41al12
Ionaaen c
bu6mmoreka [JOK
6 JIBUXEHUS IIOCKOCTH 6 https://m.edsoo.ru/7f41a12
<
IToBrOopenue, 06001IeHIE, CCTEMaTH3aIUs bubmorexa [IOK
7 N ’ ’ 7 https://m.edsoo.ru/7f41al2
3HaHUI
<
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68

IHOYPOYHOE IINTAHUPOBAHMUE
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7 KJIACC

Koaun4yecTBo yacos DJIeKTpPOHHbIE HH(POBHIE
Ne /1 | Tema Ypoka K()].[Tpo.]]],].n,le HpaKanec](n IlaTa oﬁpa3OBaTe.m,m,1e
Bcero U3y4YeHUs
padoThl e padoThl pecypceel
. Bubanoreka IIOK
1 [TpocrTeiimme reoMeTpu4ecKre 0ObEKThI 1 hitps-//m.cdsoo.ru/8866b724
2 MHOTroyroiapHUK, JOMaHas 1 Bubmiorexa LIOK
https://m.edsoo.ru/8866¢cbba
Bbubmnoreka LIOK
3 CMmexHbIe U BEPTUKAIbHBIE YITIbI 1 https://m.edsoo.ru/8866¢5¢0
4 CMeKHBIE U BEPTUKAJIbHBIE YIVIBI 1 bubamorexa LIOK
https://m.edsoo.ru/8866¢7be
5 CMeKHbIE U BEPTUKAIbHbBIE YIVIbI 1
6 CMeKHbIE U BEPTUKAIbHbBIE YIVIbI 1
7 CMeKHbIE U BEPTUKAIbHbBIE YIVIbI 1
8 CMeKHbIE U BEPTUKAIbHbBIE YIVIbI 1
9 W3mepenne TUHEMHBIX U YITIOBBIX BEJTUYMH, 1
BBIUHCJIEHHE OTPE3KOB U YIJIOB
10 M3MepeHne TMHENHBIX U YITIOBBIX BEJIMYHH, | bubnuorexka HOK
BBIUHCJIEHHE OTPE3KOB U YIIIOB https://m.edsoo0.ru/8866c3ea
1 W3mepeHne TMHENHBIX U YIJIOBBIX BEIINYMH, 1
BBIYHMCIICHHE OTPE3KOB U YIJIOB
12 W3mepeHne TMHENHBIX U YIJIOBBIX BEJINYMH, 1
BBIYHMCIIEHHE OTPE3KOB U YITIOB
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[Tepumertp u mwiomiaas Gpuryp,

TPEYTOJIbHUKA, IIPOBENEHHOM K THIIOTEHY3€

13 COCTaBJICHHBIX U3 MPSMOYTOJIHHUKOB
14 [lepumetp u miomanp puryp,
COCTaBJICHHBIX U3 MPSMOYTOJIHHUKOB
15| nepasnse apeacrasnonin > pasni Bumorexa LIOK
durypax https://m.edsoo.ru/8866ce80
16 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB bubmrorexa LOK
https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA TPEYTOJIbHUKOB brbmmorera LOK
https://m.edsoo.ru/8866d34e
18 Tpu mpu3Haka paBeHCTBA TPEYTOJILHUKOB bubamorexa [IOK
https://m.edsoo0.ru/8866e01e
19 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
20 Tpu npusHaka paBeHCTBA TPEYTOJIbHUKOB
21 Tpu mpu3Haka paBeHCTBA TPEYTOJILHUKOB Bubmmorexa LIOK
https://m.edsoo.ru/8866e88e
” [Tpu3HaKy paBeHCTBA MPSMOYTOIBHBIX
TPEYTroJLHUKOB
3 [Ipu3Haky paBeHCTBA IPSIMOYTOIBHBIX
TPEYTrOTLHUKOB
24 CRBOICTBO MeIMaHbl MPSIMOYTOJILHOTO bubmuoreka [JOK
TPEYTOJIbHUKA, IPOBEIEHHON K TMIIOTEHY3€E https://m.edso0.ru/8866e9%¢c
25 CBOHMCTBO MEMaHBI TIPSMOYTOILHOTO
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PaBHOGEIpEHHBIE U PABHOCTOPOHHUE

bubmmoreka IIOK

[IepEeCEUCHUH NIapajuIeNIbHBIX MIPSAMBIX
CEeKyIIen

26 TPEYTOJILHUKH https://m.edsoo.ru/8866d6fa
7 [Tpu3Haku 1 cBOMCTBa paBHOOEAPEHHOTO bu6nuorexa HIOK
TpeyroibHUKA https://m.eds00.ru/8866d880
)% [Tpu3HaKy ¥ CBOKCTBA paBHOOEAPEHHOTO bu6mmoreka [JOK
TpeyroJibHUKa https://m.eds00.ru/8866d880
29 [Ipu3Haku u CBOKCTBA paBHOOCIPEHHOTO bu6mmoteka [JOK
TpEyTroJbHUKA https://m.edsoo.ru/8866e26¢
30 HepaBeHcTBa B reoMeTpun
31 HepaBenctpa B reometpun Bubmiorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaseHcTBa B reoMeTpun
33 HepaBeHcTBa B reoMeTpun
34 [TpstMOYTONBHBIN TPEYTOJIBHUK C YIJIOM B bubnmnorexa LIOK
30° https://m.edsoo.ru/8866eb22
35 [IpsiMOyTOIBHBIN TPEYTOABHUK C YIJIOM B
30°
36 KonTponbsnas pabota o Teme bubnuorexka LHIOK
"TpeyrosbHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannenbHble NpsiMBbIE, UX CBOKCTBA Brbmorexa LOK
https://m.edso0.ru/8866ef64
38 IIareii noctynar EBxinna
Haxkpecr nexariye, COOTBETCTBEHHBIE U
39 OJHOCTOPOHHUE YIVIbI, 00Pa30BaHHbIE NTPU bubnuorexka HOK

https://m.edso00.ru/8866f086
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40

Haxkpect nexarue, COOTBETCTBEHHBIE U
OTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPH
MepecedeHNH MapaieIbHbIX MPSMbBIX
CeKyIiei

41

Hakpect nexarue, COOTBETCTBEHHBIE U
OTHOCTOPOHHHE YTJIbI, 00pa30BaHHbIE TIPU
MepecedeHNH MapayieIbHbIX MPSIMBIX
CeKylien

42

HakpecT nexariue, COOTBETCTBEHHBIE U
OJHOCTOPOHHME YIJIbI, 00pa30BaHHbIE NPU
NEePECEUCHUH MapalIeIbHBIX MPSIMbIX
CeKylien

43

HakpecT nexariue, COOTBETCTBEHHBIE U
OJHOCTOPOHHME YIJIbI, 00pa30BaHHbIE MPU
NEePEeCEUCHUH MapalIeIbHbIX MPSIMbIX
CeKylen

Bubaunoreka [IOK
https://m.edso00.ru/8866{3b0

44

[Ipu3Hak napajjiesbHOCTH MPSIMBIX Yepe3
PaBEHCTBO PACCTOSHUI OT TOUEK OJIHOM
MPSIMOM IO BTOPOU MPAMON

45

[Ipu3Hak napayieabHOCTH NPSIMBIX YEPE3
PaBEHCTBO PACCTOSIHUM OT TOYEK OJHOMN
MPSMOMN IO BTOPOU MPAMON

46

CymMma yIiioB TpeyroiabHHUKa

Bbubmnoreka [IOK
https://m.edso00.ru/8866£630

47

CymMma ymiioB TpeyroiabHHUKa

but6mmoreka LIOK
https://m.edsoo.ru/8866f8ba
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48 Bremnue yribl TpeyroibHUKa bubmmorexa LIOK
https://m.edsoo.ru/8866fasSe
49 Breminue ymisl TpeyrojabHUKa
50 Fﬁ:;ﬁiﬁ:ﬁ:iﬁ: icl))TﬂifllI];e,Tf:;a;Ma YIJIOB bubmmorexa LIOK
| https://m.edsoo.ru/8866fe6e
TpeyroJibHUKa
51 OKpy>XHOCTb, XOPJIbI U TUAMETP, UX bu6mmoteka [JOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHas k Okpy>KHOCTH buomiorexa OK
https://m.edsoo.ru/88670e9a
53 OKpy>XKHOCTb, BIMICAHHAS B yroJl
54 OKpy>KHOCTb, BIIUCAaHHAsI B yTOJI
bu6muoreka [JOK
55 [Tonsitue o 'MT, npumeHeHue B 3a1a4ax https://m.e dS(I;E).ru 19867013¢
bubnuorexka HOK
56 [Tonsitue o 'MT, npumeHeHue B 3a1auax https://m.e dS(I)_E).ru 138670508
buccekrpuca u cepequHHBIN
57 MEPHEHANKYIISIP KaK TeOMETPUUECKHE
MecTa TO4EK
53 OKpy>HOCTb, ONTUCAHHAS OKOJIO bubnuorexka LHIOK
TpeyrolbHUKA https://m.edsoo.ru/88670a62
59 OKpy»HOCTb, OTIMCAHHAs OKOJIO
TpEeyroJIbHUKa
60 OKpy>HOCTb, BIUCAHHAS B TPEYTOJIbHUK bubmorexa LIOK
https://m.edso0.ru/8867103¢e
61 OKpy»HOCTb, BIIMCaHHAsI B TPEYTOJIbHUK
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62 IIpocreiimue 3ama4u Ha IOCTPOECHUE 1 bubmmorexa [IOK
P A P https:/m.eds00.ru/88671188
63 IIpocretimme 3amaun Ha IOCTPOCHUE 1 bubmmorexa [IOK
P A P https://m.edsoo.ru/886712d2
HOCTb U L. METPUUECKU
PYJIHOCTL HEPY P https:/m.edso0.ru/88671462
MOCTPOCHHUS
[ToBrOpenue u 06001IeHNE 3HAHUI
65 OCHOBHBIX IIOHATHH U METONOB Kypca 7 1 bubmmorexa [IOK
HOB KYP https:/m.eds00.ru/886715b6
Kjacca
Bubaunoreka [IOK
66 4 o 1 1
TOropas KOHTpoIIbHad pabota https://m.edsoo.ru/886716ec
[ToBrOopenue u 06001IeHNE 3HAHUIA
67 OCHOBHBIX ITOHATUI U METOAOB Kypca 7 1
Kjacca
o I;ICOBsopeHHeOH 060?H16H:Z 3zaHI/H7I iy 1 Butnmorexa LOK
HOBHBIX ITIOHATUN U METO/OB K
A yp https://m.edso0o.ru/886719bc
Kjacca
OBLIEE KOJIMYECTBO YACOB I10 63 4 0
ITPOI' PAMME
8 KJIACC
N KosmuecrBo yacos Tara DJIeKTpOoHHbIe Hu(poBbIE
Tema ypoxa Konrpouannbie | Ilpakruyeckn odpasoBaTeJibHbIE
n/n Bcero U3yUYEeHUs
padoThbI e padoThl pecypcbl
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| [Tapannenorpamm, €ro Npu3Haku U bubmoteka [JOK
CBOMCTBa https://m.edsoo.ru/88671af2
) [Tapannenorpamm, ero Npu3Haku 1 bubmuoreka [IOK
CBOMCTBa https://m.edsoo.ru/88671cal
3 [Tapannenorpamm, ero Npu3Haku U bubmuoreka [IOK
CBOIiCTBa https://m.edsoo.ru/88671cal
\ E‘IaCTHHe ciy4au napagnenorpaM)MOB BuGmiorexa LIOK
HpﬂMOerﬂLHHIﬁ’ POMD, KBaJpat), 1x https://m.edsoo.ru/8867 1dea
MPU3HAKW U CBOMCTBA
. ?aCTHI)Ie cIyqan napagnenorpaM)MOB BuGmiorexa LOK
HPAMOYTOILHILI, POMD, KBAApAT), HX https://m.eds00.ru/88671£20
MPU3HAKW U CBOMCTBA
) zIaCTHZIe :):ﬂyqan nafagnen;)rpzM)MOB BuGmiorexa [OK
OpPAMOYTOJIBHUK, POMO, KB T), UX
PAMOYTO D POMD, KBAIPaL), https://m.edso0o.ru/8867209¢
MPU3HAKU U CBOWCTBA
bubmoreka [IOK
7 T
patierit https://m.eds00.ru/88672358
8 PaBHOOGOKA. OyTOJIbHAs Tpare bubmmorexa HOK
BHOOOKAS Y IIPSIMOYTOJIbHASA TPANCLIAU
pAMOYTOI pattett https://m.edso00.ru/8867252¢
9 PaBHOOOKAs 1 IPSAMOYTOIbLHAS TPAIIEINH bubmorexa HOK
000 PAMOYTO parett https://m.edso0o.ru/88672858
10 Mert BOEHUA MeIUaHbI bubmorexa HOK
CTOR YHABOCHIA MER https://m.eds00.ru/88672b14
11 LlenTpanbHas cuMMeTpuUst Bubmiorexa LIOK
P P https://m.eds00.ru/88672b14
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2 KonTponbHas paboTa 1o teme bubnmorexa [JOK
"YeTbIpEXyTroJbHUKH" https://m.edsoo.ru/88672c9a

13 Teopema dasneca u TeopemMa o bubmuoreka [IOK
IIPONOPLIMOHAJIBHBIX OTPE3KAX https://m.edsoo.ru/8867337a

14 CpenHsist TMHUS TPEYTOJbHHUKA Bubmiorexa LIOK
https://m.edsoo.ru/88672e0c

15 Cpennsist AMHUS TPEyroJbHUKA Bubmiorexa LIOK
https://m.edsoo.ru/88672f38

16 Tpanenus, e€ cpenHsst TUHUS bubmorexa HOK
https://m.edsoo.ru/88672358

17 Tpanenus, €€ cpeausst JIMHUSA bubmorexa HOK
https://m.edsoo.ru/88673064

18 IIponoprionanbHbIE OTPE3KU bubmorexa [OK
https://m.edsoo.ru/88673794

19 IIponoprironanbHbIE OTPE3KU bubaorexa [OK
https://m.edsoo.ru/88673794

bubmuorexa [{OK
20 | Henp vace B TpeyronkHike https://m.edsouo.ru/886738fc

bubmuorexa [{OK
21 TonoGHEle TpeyrobHiKit https://m.edslc;lo.ru/88673a78

22 Tpu npuznHaka nmonoOus TPEyroJbHUKOB bubamorexa LOK
https://m.edsoo.ru/88673bae

23 Tpu nmpuzHaka mogo0us TPEyroJIbHUKOB Bubnmorexa [IOK
https://m.edsoo.ru/88673d52
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bubanoreka I[IOK

24 Tpu npusHaka nogoOus TPEYyroIHHUKOB https://m.edsoo.ru/8867400¢
25 Tpu npuzHaka nmoao0Ous TPEyroJbHUKOB
26 [Ipumenenue nogoOus Npu pereHuu
MPAaKTUYECKUX 3a1a4
7 KonTponbhas paboTa mmo teme bubmuotexa LIOK
"[TomoOHbIE TPEYTONBHUKH" https://m.edsoo.ru/8867445a
)3 CBoiicTBa IJIONIA/IeH TEOMETPUUECKUX bubnuoreka [IOK
buryp https://m.edsoo.ru/886745fe
29 Dopmyibl 1A ILIOLIAAU TPEYTOJIbHUKA, bu6muoreka [IOK
napasuiesiorpaMmma https://m.edsoo.ru/88674860
30 DopmMyibl 1A ILIOLIAAU TPEYTOJIbHUKA, bu6muoreka [IOK
napasiejgorpamMmma https://m.edsoo.ru/88674a22
31 @opMyisl U1 TUIOLAAN TPEYTOJILHUKA, bubnuoreka [IOK
napasuiesorpaMma https://m.edsoo.ru/88674a22
0 DopMyIbl 1S TUTONIAAU TPEYTOJIbHUKA, bubmuorexa [{OK
napasuiesiorpaMmma https://m.edsoo.ru/88675288
3 @opMyIbl 1S TITONIAAU TPEYTOJIbHUKA, bubmuorexa [{OK
napasuiesiorpaMmma https://m.edsoo.ru/8867542c
34 Brruncnenue miomazaei cioxHbIX Guryp bubmmorexa HOK
https://m.edsoo.ru/88674e78
35 [Tnomaau duryp Ha kierdaroit Oymare bubamorexa LOK
https://m.edsoo.ru/8867473e
36 [Tnomaau nogoOHbIX GuUryp
37 [Tnomaau nogoOHbIX GuUryp
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bubanoreka I[IOK

TOXIACCTBO

38 3aja4m ¢ MPAKTUYECKUM COJIepKaHUEM hitps-//m.eds00.ru/88675558
39 3aja4M C MPAKTUYECKUM COJIepKaHUEM Bubmiorexa LIOK
https://m.edsoo.ru/88675684

40 Penrenne 3amay ¢ IOMOIIBIO METOIA bub6moreka [IOK
BCIIOMOTaTeIbHOM IUIOIAIN https://m.edso0o.ru/88674f90

A1 KonTponbHas pabora 1o reme bubmuotexa [JOK
"ITomans" https://m.edso00.ru/8867579c¢

42 Teopema ITudaropa u e€ npumeHeHHNE Egg:j/ﬁ'es;sgfi 138675918

43 Teopema ITudaropa u e€ npumeHeHNE Egg:j;;::;sgfi 188675918

44 Teopema Iudaropa u e€ npumeHeHmne l]?::s::lj/ﬁ%;c?souoo.rﬁ 19867 5abc

45 Teopema I[Tudaropa u e€ npumeneHue

46 Teopema Iludaropa u e€ npumeHeHue
OrnpeneneHre TPUrOHOMETPUUYECKUX

11 | mreyromms rpronomrprate. bimnorera LIOK
COOTHOIISHIA B MAMOYTOBHOM https://m.edsoo.ru/88675d32
TpPEyTOJIbHUKE

43 OCHOBHOE TPUTOHOMETPUUYECKOE bubmuoreka [IOK
TOXIECTBO https://m.edsoo.ru/88675f44

49 OCHOBHOE TPUTOHOMETPUUYECKOE
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50 OCHOBHOE TPUTOHOMETPUUECKOE
TOXJIECTBO
51 KonTponbHnas pabora o teme "Teopema bubmuoreka [IOK
[Mudaropa u Hayana TpuronomMeTpun” https://m.edsoo.ru/8a1407e8
Brnivcanuelie 1 ieHTpaibHbIC YIVIbI, YTOJ bubmuoreka [IOK
52 . .
MEXy KacaTeJIbHOW U XOpJ10i https://m.edsoo.ru/8al415b2
Brucannble v EHTpaNbHBIE YIIIBI, YOI bubmuotexa [JOK
53 . .
MEXy KacaTeJIbHOW U XOpJ10i https://m.edsoo.ru/8a141940
54 BnucanHble ¥ IEHTpaJIbHBIE YIIIbI, YTOJI bubmuotexa LIOK
MEXJ1y KacaTeJbHOU U XopAon https://m.edsoo.ru/8al41b34
55 VYIibl MEXTy XOpJlaMu U CEKYLIUMU
56 VYIIbl MeXy XOpiaMHU U CEKYILIUMHU
Bniucannbie u onucanHbie
57 N bubmuorexa [{OK
YeThIPEXYTONBHUKH, UX TIPU3HAKH U
PIPeRY P https://m_.edsoo.ru/3a140£86
CBOIICTBa
Brniucannbie u onucanHbie
58 CTBIEXVIO - but6moreka [IOK
YEeTHIPEXYTOIBHUKH, UX TIPU3HAKH H
. pexy P https://m.edsoo.ru/8al416d4
CBOIICTBa
Brniucannbie u onucanHbie
59 CTBIEXVIO - but6moreka [IOK
YEeTBIPEXYTOIBHUKH, UX TIPU3HAKH H
B pexy P https://m.edsoo.ru/8al416d4
CBOICTBA
[IpuMeHeHne CBOMCTB BIMCAHHBIX U
60 OTHMCAHHBIX YETHIPEXYTOIHHUKOB MPH
pEIIeHUN TEOMETPUIECKUX 3a]1a9
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IIpuMeHeHne CBOMCTB BIIMCAHHBIX U
61 ONMCAHHBIX YETBIPEXYTOJILHUKOB IIPU 1
pEIICHNY TEOMETPUICCKUX 3a/1a9
B3anmMHoOe pacnonoxxeHue aByx bubnmmorexa [JOK
62 N 1
OKpY>KHOCTEH, 001I1e KacaTrelbHbIe https://m.edsoo.ru/8al1410a8
63 Kacanue okpykHOCTEH 1 Bu6mmorexa LIOK
py https://m.edsoo.ru/8al410a8
K o "V
64 | oxpysnocts. Bumcanme n omcame | 1 | BuGronera LIOK
by ) | https://m.edsoo.ru/8al141c88
YeThIPEXYTOJIbHUKH
I N
el
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
0000111eHNE 3HAHUNA
o [ToBTOpEHuE OCH(;BHI;IX IMOHSATHH U 1 BuGmiorexa [OK
METOIOB K B 7 U 8 KJ1acCOB
CTONIOB KYPCO . ccos, https://m.edsoo.ru/8al41efe
000011IeHHe 3HAHUT
but6moreka [IOK
67 n 0 1 1
TOTOBA KORTPOIBHAA pabota https://m.edsoo.ru/8a142368
e
/OB KYP . ’ https://m.edsoo.ru/8al1420ac
000011IcHIE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68 6
ITPOT'PAMME
9 KJIACC

Tema ypoka

KosnuecTrBo yacoB
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DJIeKTpOHHbIe Hu(poBbIE

Ne Kontpoasusie | IIpakrnyecku | Jara
n/n Beero padoThI e padoThbl U3y4YeHH s obpasoBatebiLIe
pecypcsl
| OripeziesieHne TPUTOHOMETPUUECKUX | bubmoteka [JOK
¢ynkuuit yrnos ot 0° go 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEICHUS 1
3 Teopema KOCMHYCOB 1 bubamorexa HOK
https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
5 Teopema KOCHHYCOB 1 Bubmiorexa LOK
https://m.edsoo.ru/8al142d5e
6 Teopema cuHyCOB 1 bubamorexa HOK
https://m.edsoo.ru/8al42e8a
7 Teopema cuHyCOB 1
Teopema cuHycoB 1
Haxoxxnenue IMH CTOPOH U BETUYHH bubmorexa [OK
9 YIVIOB TPEYTOIbHIKOB 1 Bttps://m.edsoo.ru/Sal430b
10 Pemenue TpeyroibHUKOB 1 bubamorexa [OK
https://m.edsoo.ru/8al42ac0
11 Pelrenne TpeyroiabHUKOB 1 bubamorexa LOK
https://m.edsoo.ru/8al42ac0
12 Pemenune TpeyroinbHUKOB 1 bubmmorexa IOK

https://m.edsoo.ru/8al42ac0
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13 PelleHIe Thevio o bubmoteka [JOK
[IICHUE TPEYTOJIbHUKOB
pey https://m.edsoo.ru/8al42acO

14 [IpakTHyeckoe MpUuMEHEHHUE TEOPEM bubmuoreka [IOK
CHUHYCOB U KOCHHYCOB https://m.edsoo.ru/8al42c3c

1 [TpakTHyeckoe NpuMEHEHHE TEOpeM
CHUHYCOB U KOCHHYCOB
KontponsHnas pabora o teme "Pemienue bubmuotexa [JOK

16 "

TPEYTOJIbHUKOB https://m.edsoo.ru/8a14392a
bubmmoreka [IOK

17 [TonsiTue 0 mpeoOpa3oBaHUU MOA00US

beodp A https://m.edsoo.ru/8al43ab0

13 CoOOTBETCTBEHHBIE JIEMEHTHI TTOI0OHBIX bubmuoreka [IOK
buryp https://m.edsoo.ru/8al43de4

19 CoOTBETCTBEHHBIE AIIEMEHTHI MOI0OHBIX
¢buryp
Teopema 0 pou3BEEHNUN OTPE3KOB XOP/I,

TeOpeMa O IPOU3BENCHUN OTPE3KOB bu6muotexa [JOK

20
CEKyIUX, TeOpeEMa O KBaapare https://m.edsoo.ru/8al14406e
KacareJbHOU
Teopema 0 pou3BEEHNUN OTPE3KOB XOP/I,

71 TEOpEMa O IIPOU3BEACHUU OTPE3KOB bubnuoreka [IOK
CEKYIINX, TEOpEMA O KBaJpare https://m.edsoo.ru/8al441a4
KacareJbHOM1
Teopema o pou3BeEHNUN OTPE3KOB XOP/I,

TEOpEMa O IPOU3BENCHUN OTPE3KOB bubmoteka [JOK

22
CEKYIIHNX, TEOpEMA O KBaJpare https://m.edsoo.ru/8al442da
KacareJbHOMI
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3 [TpuMeHeHrEe TEOPEM B PELLIEHUH bubnunorexa [JOK
reOMETPUUYECKUX 3a]a4 https://m.edsoo.ru/8a143f06

24 [IpuMmeHeHue TeopeM B pelICHUU bubmuoreka [IOK
TreOMETPUUYECKUX 3a]a4 https://m.edsoo.ru/8al443fc
[IpumeHeHue TeopeM B pelICHUH bubmorexa IOK

25 P pEMB P https://m.edsoo.ru/8a14457
TeOMETPUUYECKUX 33724 g
KontponsHas pabora o teme

26 "[IpeoOpazoBanue MOIOOUSI. bubmuotexa [JOK
Metpuueckrue COOTHOIIEHHUS B https://m.edsoo.ru/8al1447a8
OKpy>kHOCTH"
Onpenenenue BeKTOpoB. PU3MYECKuil u buomorexa HOK

27 peit JICTOPOB- https://m.edsoo.ru/8a14496
FeOMETPUYECKUI CMBICT BEKTOPOB 0

)3 CroxxeHue U BBIYMTaHUE BEKTOPOB, bu6muotexa [JOK
YMHOXXEHUE BEKTOpA Ha YU CIIO https://m.edsoo.ru/8al44a8c
CroxeHne U BBIYUTaHUE BEKTOPOB Bubmiorexa LOK

29 POB, https://m.edsoo.ru/8a144d5
YMHOKE€HHE BEKTOpa Ha YUCIIO )

30 CroxeHue U BBIYUTaHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YUCIIO

a1 Paznoxkenue BeKTopa 1o AByM
HEKOJJTHHEAPHBIM BEKTOPaAM

32 Koopaunars! BekTopa Bubnmorexa [IOK

bA P https://m.edsoo.ru/8al44fbe
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CxaJsipHOE ITPOM3BE/ICHHE BEKTOPOB, €r0

bubanoreka [IOK

OKPY>KHOCTH Y MPAMOI

33 MPHMCHCHHE JUT HAXOAICHHA JUIHH 1 https://m.edsoo.ru/8a14539¢
YIJIOB
CkajsipHOE MPOU3BEICHUE BEKTOPOB, €TI0
34 HpI/IMeI;IeHI/Ie IZ[JI;I Hailoncneﬂnﬁ IIJfI/IH u bubmmorexa [IOK
https://m.edsoo.ru/8a14550e
YIJIOB
35 Pemrenue 3ama4 ¢ momoIp0 BEKTOPOB bubamorexa HOK
https://m.edsoo.ru/8al44c3a
36 Pemmenue 3a/1a4 ¢ MoMoIIbI0 BEKTOPOB buomiorexa HOK
https://m.edsoo.ru/8a1458c4
17 [IpuMeHeHre BEKTOPOB IS pEIICHUS
3a1a4 PU3UKu
bubmmoreka [IOK
38 KontponrHas pabora no teme "BekTops" https://m.edsoo.ru/8a145b0
8
39 JlexapTOBBI KOOPIMHATHI TOYEK HA
IJIOCKOCTH
40 VYpaBHeHue npsamoit bubmorexa [OK
https://m.edsoo.ru/8a145c48
41 YpaBHeHUE NPAMOU
bub6moreka [IOK
42 YPaBHEHHE OKPYKHOCTH https://m.edsoo.ru/8al14635a
KoopauHarsl ToUek rmepecedeHus buommorexa HOK
43 https://m.edsoo.ru/8a14662

0
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Meron koOpAMHAT IIPU PELIEHUN
44 T€OMETPUYECKUX 3a/1a4, IPAKTUYECKUX
3az1a4
Meron koOpAMHAT IIPU PELIEHUN
45 reOMETPUUYECKUX 3aj1ay, IPAaKTUYECKUX
3az1a4
MeTton KOOpIMHAT NP PEIICHUN
46 reOMETPUYECKUX 3a7ad, IPAKTUYECKUX
3a1a4
47 KonTpomnpHas pabora o reme bu6muotexa [JOK
" JlekapTOBBI KOOPAMHATHI HA TIOCKOCTH" https://m.edsoo.ru/8al46e0e
43 IIpaBuiIbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK
BBIYHCIICHUE UX 3JIEMEHTOB https://m.edsoo.ru/8al46fda
bub6moreka [IOK
e Hueso m. Jlmuita OkpysiHoCTH https://m.edsoo.ru/8a1472c8
bu6moreka [IOK
30 Hueso m. Jlmuita OkpysiHoCTH https://m.edsoo.ru/8al4714c
51 JnvHa 1yru OKpy>KHOCTH
52 PanuanHasg mepa ynia Bubamorexa [OK
https://m.edsoo.ru/8al4714c
bub6moreka [IOK
53 [Tmomazne kpyra, CEKTOpa, CErMEHTA https://m.edsoo.ru/8al14742
6
bub6moreka [IOK
54 [Inomane kpyra, ceKTopa, CerMeHTa https://m.edsoo.ru/8a14775
0
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bubaunoreka [IOK

cuctemaruzanus 3HaHUH. OKPYKHOCTb U

55 [Tnomans kpyra, ceKTopa, CerMeHTa https://m.edsoo.ru/8al4775
0
56 [ToHsTHE O NBUKEHUH ILIOCKOCTH brbmmorexa LOK
A https://m.edsoo.ru/8al147c82
57 [TapannenbHbIN IEPEHOC, TOBOPOT Bubmiorexa LIOK
P P ’ P https://m.edsoo.ru/8a147f16
58 [TapannenbHbIN IEPEHOC, TOBOPOT Bubmiorexa LIOK
P P ’ P https://m.edsoo.ru/8a147f16
59 [TapannenpHbIi IepeHOC, TOBOPOT
60 [TapanienpHbIi IepeHOC, TOBOPOT
61 [IpuMeHneHne ABUKEHUI IPU PENICHUN bubmuotexa [JOK
3amau https://m.edsoo.ru/8a1480e2
KontponpsHas pabora mo remam
62 "IIpaBHJIbHBIE MHOTOYTOJIBHUKH.
OKpy>XHOCTb. [[BUKE€HUS MITOCKOCTH"
I1 , 0000 ,
I/IOBTT?\faeTI:/IHZ (1)/1510 IEIG{I:I;GI/I MEpPEHU Bubmiorexa LIOK
63 cuete SARILS  FIMEpeHIe https://m.edsoo.ru/8a14852
F€OMETPUYECKUX BEJTMYUH. 4
TpeyroabHUKH -
[ToBTOpenue, 0606mICHNME, bub6moreka [IOK
64 cucremarusanus 3Hanui. [lapannensHble https://m.edsoo.ru/8al14865
U NIEPHEHANKYIISIPHBIE MTPSMBbIE 0
65 [ToBTOpenue, 0606mICHME,
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KpyT. [ eoMeTpudeckue nocTpoeHusl.
Vbl B OKPYKHOCTH

[ToBTOpeHue, 060061ICHME,
cucreMaTu3anusd 3HaHuil. BrimcanHele u

I[TPOTPAMME

66 1
OTIMCAHHBIE OKPYKHOCTH
MHOTOYTOJTbHIKOB
bubmuoreka [IOK
67 HTorosas kOHTpoJibHas paboTra 1 https://m.edsoo.ru/8a14892
0
68 [ToBTOpeHue, 060061ICHME, |
CUCTEeMAaTHU3alus 3HAHUH
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YYEBHO-METOIUYECKOE OBECIIEYEHHE OBPA3OBATEJIBHOTI'O ITPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI JIS1 YYEHUKA
I'eomerpus, 7-9 knaccel/ Aranacss JI.C., byty3os B.®., Kagomues C.b. u apyrue,
AxkunonepHoe obmiectBo «M3narenserBo «IIpocBemenue

METOAUYECKHUE MATEPHUAJIBI U151 YUUTEJIA

I'eomerpust. MeToauueckue pekoMeHIauu. 7 Knacc. Yueo. mocobue ais o0meoopas3oBar.
opranuzammii/ [JI. C. AranacsH, B. @. byty3os, 10. A. I'ma3koB u 1p.]. AKIMoHEpHOE 00IIECTBO
«M3parensctBO «IIpocBenieHue»

Maremaruka. I'eomerpus. Temarmueckoe mmaHupoBanue. 7-9 kmaccbl (K y4eOHHKY
Atanacsna JI.C., byry3oBa B.®., KagommeBa C.b. u 1p.). AKIUOHEpPHOE OOIIECTBO
«M3narensctBO «IIpocBemienue»

HUDPPOBBIE OBPABOBATEJIbHBIE PECYPCbI U PECYPCbI CETU UHTEPHET

1. http://school-collektion.edu/ru, «Ennnas xomnmexiuss TUQPPOBBIX 00pa30BATEIBHBIX
pecypcoB»

2. http://windows.edu/ru, «kEnnHOE OKHO HOCTYNa K 00pa30BaTeIbHBIM PECYPCAM)»

3. http://fcior.edu.ru, http://eor.edu.ru, «DenepanbHBli  TEHTP HHPOPMAITMOHHBIX
00pa3oBaTeIbHBIX PECYPCOB»

4. http://www.ndce.edu.ru, Karanor y4yeOHbIX M31aHUMN, FNEKTPOHHOTO 0OOPYIOBAHUS U
AIIEKTPOHHBIX 00pa30BaTeIbHBIX PECYPCOB JIsi OOIIEro 0Opa30BaHUs

5. http://www.portalschool.ru, IIkoibHBIN TTOpTAI

6. http://www.ict.edu.ru, ®@enepanbublii nopran « THbhopMamOHHO-KOMMYHHKAIIHOHHBIE
TEXHOJIOTUH B 00Pa30BaHUNY

7. https://media.prosv.ru/content/?subject=22&klass=1, Menuareka [IpocBemnienus

8. https://marketplace.obr.nd.ru/library/lessonsfilter_class=1&filter_subject=14,
O6pazoBapuym

9. https://resh.edu.ru/subject/7/1/, Poccuiickas aneKTpoHHAs IKOIa
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B ¢denepanbHbix WU pernoHanbHbIX npoleaypax OUeHKM kadecTBa obpasoBaHUA
ncnonb3yeTcsa nepeyeHb (koguoukaTtop) pacrnpeneneHHblXx Mo Knaccam npoBepAeMbiX
TpeboBaHMM K pe3ynbrataM 0CBOEHWA OCHOBHOM 06pa3oBaTe/lbHOM NPorpamMMbl OCHOBHOTO
obLiero obpa3zoBaHNA N 9NEMEHTOB COAEP>XKAHMA MO MaTeMaTuKe.

MNpoBepseMble TpeboBaHUA K pe3ynbrataM 0CBOEHMA OCHOBHOMN

obpasoBaTenibHOM NporpamMmbl (5 knacc)

Kopg lMpoBepAeMble NpegMeTHbIe pe3ybTaTbl OCBOEHMA OCHOBHOM
npoeepaAemMor obpa3oBaTenbHOM NPOrpamMMbl OCHOBHOI0 06LLLero obpa3oBaHus
O peaynbraTa
1 Yumcna n BblumncneHmA
11 MoHuMaTb W nNpaBuIbHO YNoOTPe6NATb TEPMUHbI, CBA3aHHblE C
' HaTypanbHbIMW YnCNnaMm, 06bIKHOBEHHBIMU N AECATUYHBIMW APO6AMM
19 CpaBHUMBaTb M ynopago4ymBaTb HaTypalnbHble 4YMcna, CpaBHMBATb B
' NPoCTENLLMX cny4vaax 06bIKHOBEHHbIE Apobun, oecatnyHblie opobu
CooTHOCUTL TOYKY Ha KoopguHaTHOWM (4McCnoBOW) NpsAMOM C
1.3 COOTBETCTBYHOLLUMM €M UYNUCNOM M n3obpaxkaTb HaTypasbHble 4ducna
TOYKaMU Ha KOoOpAMHATHOM (YMCNOBOW) NpAMON
14 BbinonHATb apudmMeTnyeckne 4eNCTBUA C HaTypanbHbIMU YMCNaMu, C
' 06bIKHOBEHHbBIMU APO6AMU B NPOCTEMNLLUNX CrTyyanx
1.5 BbInonHATL NpOBEpPKY, NPUKNAKY pe3ynbrata BblYNCIEHUN
1.6 OkpyrnATb HaTypasnbHble Yncna
2 PelweHne TekCcTOBbIX 3a4a4
51 PelwaTb TekcToBbIE 3a4a4M apuPMeTUHeCckmM crnocoboM 1 ¢ MOMOLLLbIO
' OpraHM30BaHHOro KOHe4YHoro nepebopa BCex BOBMOXKHbIX BApMaHTOB
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Pewats 3apgaun, copgep)kallne 3aBMCUMOCTM, CBA3bIBatOLLME
2.2 BE/IMYMHbI: CKOPOCTb, BPEMA, paccToAHMe, LUeHa, KO/IMYeCcTBO,
CTOMMOCTb
23 Mcnonb3oBaTtb KpaTKnUe 3arnmcu, cxembl, Tabnuubl, 0603HaUYeHNa Npu
' peLLeHUn 3aaau
Nonb3oBaTbCA OCHOBHbLIMU eAVHULAMU W3MEPEHUA: LEHbl, Macchl,
2.4 paccToAHUSA, BPEMEHW, CKOPOCTM, BbipaXkaTb O4HM €4UHULLbI BETUYNHBI
vepes apyrue
MN3BnekaTb, aHanuaunposarb, oueHuBaTb nHdbopmaumto,
25 npeacTtaBneHHyro B Tabnuue, Ha cTonbuyaTtom  Amarpamme,
' MHTEepNpeTMpoBaTbh NpeacTaBneHHble AaHHble, NCNONb30BaTb AaHHbIE
npu peweHnmn 3agad
3 HarnagHaa reomeTtpuma
3.1 Monb3oBaTbCA TreoOMEeTPUYECKMMM MNOHATUAMMU: Todka, npaMas,
' OTPE30K, Ny4, yrosa, MHOroyrofibHUK, OKPY>KHOCTb, Kpyr
35 MprnBoANTb NPUMEPBLI 06 BEKTOB OKPY>KAOLLLErO MUPAa, UMERLLIMX GOpMYy
' M3YUYEHHbIX FTeEOMEeTPUYECKnX dGuUryp
Mcnonb3oBaTb TEPMUHOMOINID, CBA3AHHYKO C Yyrinamm: BepLUMHa
3.3 CTOPOHA; C MHOIOYyro/sibHMKaMW: yros, BepLunHa, CTOPOHa, AnaroHarb;
C OKPY>XHOCTbO: pagunyc, ouameTp, LeHTp
3.4 MN306paxkaTb N3yueHHble reoMeTpuveckme Gurypbl Ha HEIMHOBAHHOM U
' KnetyaTowr Bymare ¢ MOMOLLbIO LMPKYIA N NTUHENKU
HaxoguTb AO/MHBI OTPE3KOB HEMOCPEACTBEHHLBIM W3MEPEHUEM C
3.5 MOMOLLBbK NMHENKN, CTPOUTb OTPE3KW 3adaHHOW A/IMHbI; CTPOUTb
OKPY>KHOCTb 3a4aHHOro paguyca
36 Mcnonb3oBaTtb CBOMCTBA CTOPOH W YINIOB NPAMOYrosibHMKa, KBagpara
' ON51 UX NOCTPOEHMA, BbIMMCNEHWS N1oWAaaM N NnepuMeTpa
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3.7

BbluncnsaTtb nepuMeTp 1 nnowiaab KBagpaTta, NpsMoyronbHuka, ouryp,
COCTaB/IEHHbIX U3 NPAMOYro/IbHUKOB, B TOM uyucne ¢uryp,
N306pa)keHHbIX Ha KeTyaToln bymare

3.8

Monb3oBaTbCA OCHOBHbIMU METPUYECKMMU eAdUHULLaMU U3MEPEHMUS
OJINHBL, NIoLWaaun; Bblpa)kaTb OAHW € AUHULLbI BE/TMYNHbI YUepes apyrme

3.9

PacnosHaBaTtb napannenenunea, Ky6, Mcnonb3oBaTb TEPMUHONOTNIO:
BEpWMHa, pebpo, TrpaHb, W3MEPEHUA; HaxoAUTb WU3MEpPEHMUS
napannenenunena, kyba

3.10

Bbiumcnate ob6bem kyba, napannenenunena Mo  3aAaHHbIM
M3MEepPEHUAM, NONb30BAaTbCA EAMHNLAMU N3MEPEHMA 06bEMA

PelwlaTb HecnoxHble 3agayn Ha n3mMepeHme reoMeTpmnvecknx BeIM4YnH
B MpakKTN4YeCKnx cntyaumnax

[MpoBepaeMble aneMeHTbl cogep>kaHuna (5 knacc)

Kop,

MpoBepaeMbIn 3neMeHT coaep>kaHnsa

HaTypanbHble uMcna n Hynb

1.1

HaTtypanbHoe uucno. Psp HaTtypanbHbix yncen. Yuncno 0. N3obpaxkeHune
HaTypanbHbIX YNCEN TOUKAMN Ha KOOPAUHATHOM (UMCIOBON) NPAMON

1.2

MNo3nymoHHaa cuctema cumcneHma. Pumckas HyMepaunAa. LHecatnyHan
cncrtemMma cymcneHunA

1.3

CpaBHeHWe HaTypasbHbIX YNCES, CPaBHEHME HaTypasibHbIX YMCEN C Hy/EeM.
OKpyrneHue HaTypasbHbIX YNCEN

1.4

CnoxeHwne, BblYMTAHWE, YMHOXEHWE W [efleHMe HaTypasibHbIX 4Yucen.
CBOWCTBO HyNA NMPU CNOXKEHUN, CBONCTBA HYNA N eANHMULBI P YMHOXEHUMN.
MepeMecTuTenbHOE KN co4eTaTeNlbHOE CBOWCTBA (3aKOHbI) C/IOXKEHMA W
YMHO>XEHMA, pacnpenenntenbHoe CBONCTBO (3aKOH) YMHOXKEHMA
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15 Mcnonb3oBaHne OykB Anad 0603HAYeHWs HEW3BECTHOro KOMMOHEHTa U
) 3anucu CBONCTB apnPpMeTUYeCcKkmnx LENCTBUN
Lenutenn mn KpaTHble 4ucna, pasnioXkeHne Ha MHoxutenu. lNpocTble ©
1.6 cocTaBHble uucna. lNpusHakn gennMmoctn Ha 2, 5, 10, 3, 9. [eneHue c
OCTaTKoM
17 CrteneHb Cc HaTypanbHbIM MokKasaTteneM. 3anucb 4ducna B BUOE CYMMbI
) pa3pALHbIX ClaraeMbix
UYncnoBoe Bbipa>keHMe. BblumMcneHme 3HaUYeHUW YUCAOBBLIX BblIPaXXeHUN,
18 nopsaaoK BbIMONHEHUA AencTBUMW. KMcnonb3oBaHMe npu  BblYUCNEHUAX
) nepeMecTUTENIbHOIO U COYeTaTeNbHOr0 CBOMCTB (3aKOHOB) CIOXKEHMA W
YMHOXEHMUA, pacnpeaenmTenbHOro CBOMCTBa YMHOXKEHWS
2 Opobu
lMpenctaBneHne o pgpobm kak cnocobe 3anmMcuM 4YacTu  BEIUYUHDI.
O6bikHOBEHHbIE Apobun. MNMpaBunbHbIE U HENpaBWU/bHble Apobun. CMellaHHas
2.1 npobb, NnpeacTaBieHne cMellaHHOW Apobu B BUAE HeENpaBUIbHOW Apobu n
BblAeNeHNe LEenon YacTu yncna U3 HenpaBuibHOM apobu. N3obpakeHune
apoben ToukamMm Ha YNCNOBOWM NPAMON
99 OcHoBHoe cBomncTeo apobu. CokpauwieHne gpoben. MNpuBeneHmne gpobu K
' HOBOMY 3HaMeHaTento. CpaBHeHUE Apoben
51 CnoxkeHune v BblunTaHme gpoben. YMHOXeHWE U geneHne gpoben, B3aMMHO-
' ob6paTHble apobu. HaxoxxaeHme 4uacTtu Lenoro 1 LLesioro no ero 4actu
Ldecatnynasa 3anucb apoben. lNpencrtaBneHne gecatmyHon gpobu B BUAE
2.4 0b6bIKHOBEHHOW. N306paykeHne AeCcATUYHbIX APOBer TOUKaMM Ha YMCNOBOM
npAMon. CpaBHEHME OeCATUYHbIX gpoben
95 ApndMeTnyeckme p[enctBmAa C AecATUYHbIMKM  gpobamn. OKpyrneHue
' OECATUYHbBIX apoben
3 PelueHune TekcToBbIX 3aa4
3.1 PeweHune TekcToBbIX 3aga4 apudMeTnyeckmM cnocobom
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PelueHne nornyeckmx 3agad. PelleHme 3agay nepebopomM BCEX BO3MOXKHbIX

3.2
BapMaHTOB. Micnonb3oBaHme Npu peleHnn 3agad tabnumuy, n cxem
PeweHne 3apay, copgep>kalimx 3aBUCUMOCTU, CBA3bIBAKOLLNE BENUYMHDI:
3.3 CKOpPOCTb, BpPEMA, pacCTOosAHME, LEeHy, KOMMYeCcTBO, CTOMMOCTb. EaMHMUBI
' n3MepeHua: Macchl, 06beMa, LeHbl, pacCToAHUA, BpeMeEHU, cKopocTn. CBA3b
MeXxay eAnHULaMu U3MepeHUa KaXkaon BeNNYnHBI
3.4 PelwleHne ocHOBHbIX 3aaa4 Ha apobu
3.5 MpeanctaBneHue gaHHbIX B BUAE Tabnuu, ctonbyaTtbix guarpamm
4 HarnagHaa reomeTpus
HarnagHble npeactaBneHnsa o ¢éurypax Ha MAOCKOCTU: Touka, npAmas,
4.1 OTPe30K, Ny4, Yyron, nNoMaHas, MHOroyronbHMK, OKPY>XHOCTb, Kpyr. Yron.
lMpamown, ocTpbIn, TYNOW 1 pa3BEPHYTLIN YIibl
OnnHa oTpeska, MeTpuyeckme eanHuLbl ANvHbl. JnMHa noMaHowu, nepuMeTp
4.2 MHOroyrosibHMKa. W3mMepeHne W MOCTPOEHME YIr/IOB C  MOMOLLbIO
TpaHcnopTmpa
43 HarnagHble npeactaBneHnsa o ¢urypax Ha MAOCKOCTU: MHOTFOYrofibHUK,
) NPAMOYronbHWK, KBaapaT, TPEYro/ibHUK; O paBeHCTBE GpUryp
N306paxkeHne oéuryp, B TOM uucre Ha knetyaton 6Gymare. lNocTtpoeHune
44 KOHOUIypauum m3 4yacterm NpAMON, OKPY>KHOCTU Ha HEeNMHOBaHHOM U
) knetyatom Oymare. Wcnonb3oBaHWMe CBOWCTB CTOPOH W YINOB
NpAMOYrosbHWKa, KBagpara
Mnowaab nNpPAMOYroNbHMKA WM MHOTOYro/fIbHMKOB, COCTaBNEHHbIX W3
4.5 NPAMOYrosibHUKOB, B TOM uucne ¢uryp, mM3obpakeHHbIX Ha KneTyaTom
6ymare. EAnHMUbI N3MepeHna naoLaan
HarnagHble npeactaBneHmMaA 0 NpOCTPaHCTBEHHbIX GUrypax: NpsaMOYrosibHbIN
napannenenunen, Kky6, MHororpaHHuku. W3obpaxeHune npocTenwnx
4.6 MHoOrorpaHHukoB. Pa3sepTkun kyba n napannenenunena. CosgaHve mogenemn

MHOrorpaHHMKoB (M3 6ymaru, nPOBOMOKW, NNacTUINHA WU APYrux
MaTepmanon)
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4.7

O6beM npsamMoyronbHOro napannenenunepa, kyba. EagnHuubl naMepeHus
obbeMa

MNpoBepseMble TpeboBaHUA K pe3ynbrataM 0CBOEHMA OCHOBHOMN

obpasoBaTesibHOWM NporpamMmbl (6 knacc)

Kop,
NpPOBEPAEMOro
pe3ynbTaTa

MpoBepsAeMble NpeaMeTHble pe3yibTaTbl OCBOEHWA OCHOBHOMN
o6pasoBaTtenibHOW NporpaMmMbl OCHOBHOTO 0bLLero obpasoBaHus

Yuncna v BblUMCIEHNSA

1.1

3HaTb M NOHWUMaTb TEPMMUHbI, CBA3aHHbIE C Pa3NMYHbIMKU BUAAMMU
ymcen n cnocobamMm nx 3anncu, NepPexoanTb (€Cnm 3To BO3MOXXHO) OT
ogHon GopMbl 3aNMCK Yncna K gpyrom

1.2

CpaBHI/IBaTb M ynopAago4ymeaTtb Uenble 4umcna, O6ObIKHOBEHHbIE U
AECATUYHbIE ,Cl,pOGM, cpaBHMBaTb Yncsia oaHOro n pa3HbiX 3HaKOB

1.3

BbinonHATb, co4yeTad YCTHbIE " MNCbMEHHbIE npunemMbl,
apMd)MeTMHeCKMe nencTema ¢ HaTtypaJ/ibHbIMU U UeNnbiMn Yncnamwu,
OB6bIKHOBEHHBIMU U OECATUYHBIMU ,D,pO6F|MVI, NMONOXUTENMbHbIMN U
oTpuuaTteslbHbIMMU YMCnamm

1.4

BbluncnaTtb 3Ha4YEHMS YNCNOBBIX Bblpa>k€HUN, BbIMOMHATb NPUKNAKY U
OLIEHKY pe3ynbtata BbIYUC/EHWN, BbIMONHATL Npeobpa3zoBaHUA
UNC/MOBbIX BbIPaXXEHUA Ha OCHOBE CBOWCTB apudpMeTUYecKmx
nencTeun

1.5

OkpyrnaTb Uefnble 4ucna W aecATudHble aApobu, HaxoguTb
NPUBINXKEHUNS UNCEN

1.6

COOTHOCUTb TOUYKY Ha KOOPAWHATHOW NPSAMOM C COOTBETCTBYHOLLMM €N
uncnom mn msobpakaTb YMcna TOUKaAMM Ha KOOpPAWMHATHOWM MPAMOW,
HaxoaAuTb MoAayNnb Yncna
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17 CooTHOCUTb TOYKY B TMPAMOYrO/IbHOM CUCTEME KoopAuHaT C
’ KoopAuHaTaMm aTou TOUKHU
1.8 OkpyrnAate uUenble 4yucna W [ecATUYHble Apobu, HaxoauTb
' npnbnu>xeHmna yncen
2 Yumcnosble 1 6yKBEHHbIE Bbipa>keHnA
MoHnMaTb 1 ynoTpebnaTb TEPMUHbLI, CBA3AHHbIE C 3aMNUCbIO CTEMEHU
2.1 ymcna, HaxoAuTb KBagpaT W Ky6 u4ucna, BbIMMCNATL 3HaYeHWA
YMCNOBbIX BbIpa>XeHWI, coaep>xaLlnx cTeneHu
50 Monb3oBaTbCcA NpU3HaKaMu ENNMOCTU, packiagbiBaTb HaTypasbHble
' ymca Ha NPoCTble MHOXKUTENN
2.3 Monb3oBaTbcAa MacLuTaboM, cocTaBNATb MPOMNOPLUM U OTHOLLEHMUA
Mcnonb3oBatb OykBbl AnA 0603HA4YeHMA 4uMcen npu  3anucu
2.4 MaTeMaTU4eCKMX BblpaXeHWn, cocTaBNATb ByKBEHHbIE BbIpaXXeHnA n
dopMynbl, HAX0ANTb 3HaYEeHUA BYKBEHHbIX Bbipa>keHn M
2.5 HaxoauTb HEVM3BECTHbIV KOMMNOHEHT paBeHCTBa
3 PeweHune TeKCTOBbIX 3a4au
3.1 PewaTtb MHoOrowlaroBble TeKCTOBble 3agayn apudpmMeTnyeckmm
' cnoco6om
Pewatb 3agaumn, cBA3aHHbIE C OTHOLLUEHWEM, MPOMOPLMOHANbHOCTbIO
3.2 BENIMYMH, NpPOLEHTaMK, pellaTb TP OCHOBHblE 3a4a4u Ha Apobu un
NPOLLEHTDI
Pewatb 3apauun, copepykawime 3aBUCMMOCTW, CBA3bIBatOLLME
BEMMYNHbI: CKOPOCTb, BPEMA, paccToAHMe, LeHy, KO/N4ecTBo,
3.3 CTOMMOCTb, MPOU3BOANTENBHOCTbL, BpeMA, 06beM paboTkl, MICMOMb3yA
apudmMeTnyeckme [OencTBmA, OLEHKY, NPUKMAKY; MONb30BaTbCA
eaAVNHVLaMN U3MEePEHUA COOTBETCTBYIOLLMX BEMTUUNH
3.4 CoctaBnAaTb 6yKBEHHbIE BbIpa>XEHMA NO YCOBUIO 3a4a4m
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3.5

M3Bnekatb WMHPoOpMaUUIO, MpeacTaBleHHy0 B Tabnuuax, Ha
NUHENHOWN, ctonbuaTon unu KpYyroesowu onarpammax,
WHTepnpeTupoBaTb NpeacTaBeHHble AaHHble, NCNO0/b30BaTh JaHHbIe
npu peLueHnn 3agauv

3.6

MNpeactaBnAtb MHGOPMaALUMIO C MNOMOLLbIO Tabnuu, NUHENHON W
ctonbyaTton anarpamMmm

HarnagHas reometpua

4.1

MpuBoaMTL NpUMepbl OOBEKTOB OKPY>KaKOLEero Mupa, UMerLLmnx
$GOpPMYy U3YyUEHHbIX reoMeTpUYeckmnx MNOCKUX U MPOCTPAHCTBEHHbIX
duryp, npMMepbl PaBHbIX U CUMMETPUYUHbIX PUTYP

4.2

N3o6paxxaTb C MNOMOLLbK UMPKYNA, NUHENKW, TpaHcnopTupa Ha
HENMHOBaAHHOW UK  kneTyatom 6Gymare M3yyeHHble  M10CKMe
reomeTpuyeckme GUrypbl U KOHGUrypaumm, CUMMeTpuYHble GUrypbl

4.3

Monb3oBaTbCs reOMETPUUYECKUMU MOHATUAMU: PaBEHCTBO ¢Uryp,
CUMMETPUA;  UCMNONb30BaTb  TEPMMHOMNOIMIO,  CBA3AHHYHD C
CUMMETPUEN: OCb CUMMETPUU, LLEHTP CUMMETPUM

4.4

HaxoauTb BENUYMHDBI YINOB M3MEPEHMEM C MOMOLLLbIO TPaHCNOPTMPA,
CTPOUTb YI/bl 3a[aHHOM BE/INYMHbLI, MOb30BATbCA MPU pPeLueHnm
3apad rpagycHoOM Mepow yrioB, pacno3HaBaTb Ha YepTeXkax OCTpbIN,
npAMONn, pa3BepPHYTbIN U TYMOW YI/bl

4.5

Bbluncnatb ONNHY NoMaHon, nepmnMeTp MHOroyrosibHu1Ka,
nosb3oBaTtbCA egnMHMUaMn U3MEPEHUNA O/INHbI, Bblpa>katb OAHU
eanHnuUbl UBAMEPEHNA ONUHBbI Yepe3 apyrmne

4.6

HaxoguTtb, NCnonb3ys YepTEXXHbIE MHCTPYMEHTbI, PACCTOAHUA: MeXAay
OBYMA TOYKaMK, OT TOUKWU OO0 MPSAMON, OJ/IMHY NMYTU Ha KBagpaTHOWM
ceTke

4.7

Boluncnate nnowanb puryp, CocTaBAeHHbIX U3 MPAMOYro/fibHUKOB,
ncrnonb3oBaTtb paszbueHne Ha NPAMOYrobHUKN, Ha paBHble GUrypbl,
[OCTpamBaHMe [0 NpPAMOYrofibHWKa, MO0/b30BaTbCA OCHOBHbIMU
eaAMHVLaMM  M3MepeHua nnowaan, BblpaXkaTb OAHU  eOUHULbI
M3MepeHusa nnowagm Yepes apyrne
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PacnosHaBaTb Ha Mogenax M un3obpaxkeHuax nmpamMmay, KOHYC,
4.8 UMAWMHAP, MCMNOMb30BaTb TEPMUHOMNOMMIO: BepLUMHa, pebpo, rpaHb,
OocHoBaHMe, pa3BepTka
4.9 N3o06paxkaTb Ha knetyaTtom bymare npAMOyYrosibHbI Napannenenmnes,
4.10 Bbiuncnate o06beM npAMoyronbHOro napannenenunena, kyba,
) MoNb30BaTbCA OCHOBHbLIMU eAVHULAMWN N3MepeHna ob6bemMa
411 PewaTtb HecnoXHble 3agauM Ha HaxoXOeHue reoMeTpuyeckunx
) BEMNYNH B NpaKTUYECKNX CUTyaLMAX
[MpoBepaeMble aneMeHTbl cogep>kaHna (6 knacc)
Koa [MpoBepsaeMbIV 31EMEHT coaep>KaHmA
1 HaTtypanbHble uncna
ApndMeTnyeckme AeNCTBUA C MHOMO3HaYHbIMU HaTypasbHbIMU YUCNaMMU.
Uncnoeble BbipaXkeHWA, MNoOpAAOK OENCTBUM, WCMNOAb30BaHME CKO6OK.
1.1 Vicnonb3oBaHMe Npu BbIYNCIEHNAX MEPEMECTUTENBHOIO 1N COYeTaTeNlbHOro
CBOWCTB CJ/IOXXEHUA W YMHOXEHWA, pacrnpegennTenibHoro CcBOWCTBaA
YMHOXEHUA
1.2 OkpyrneHue HaTypasnbHbIX YMCcen
13 denvutenu n kpaTHble uncna, HanbonbLUMM 06NN AeNUTENb N HAUMEHbLLIEE
) obuee KpaTHoe. [lennMocTb CyMMbl U MPOU3BEeAEHUSA
1.4 [deneHue c octaTkoM
2 Opobu
51 O6bikHOBEHHAasA Apobb, OCHOBHOE CBOMCTBO Apobu, cokpalleHne gpoben.
) CpaBHeHMe n ynopagovmeaHme apoben
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2.2

PeweHune 3apay Ha HaxoXXageHWe YacTu OT Le/sioro M LLesioro no ero 4yacTu.
[Opo6Hoe umcno Kak peaynbtaT AeneHua

2.3

MpeactaBneHne pAecaTMyHonm Apobu B Buae OObIKHOBEHHOW AOpPo6M U
BO3MOXXHOCTb NpeacTaBieHns 06bIKkHOBEHHOM Apo6bu B BUAE AECATUYHOMN

24

LdecatnyHble apobm u MeTpuueckasa cuctema Mep. ApudpmeTudeckume
OENCTBMA N YUC/OBbIE BbIPa)XeHUs C OObIKHOBEHHbIMU U AECATUYHbLIMU
apobamm

2.5

OTHoweHne. [leneHne B [OaHHOM OTHOLleHMM. Macwitab, nponopuma.
MpuMeHeHne NpPoNopLNIA Npu peLleHnn 3aaau

2.6

lNoHATMe npoueHTa. Bbluncnerune npoueHTa oT BE/IMYNHbI N BETNMYUNHDBI MO €€
MPOLUEHTY. Bblpax(eHme npoueHToB AeCATUYHbIMUA lEI,|306)=|MI/I. PeweHune 3agay
Ha NPOLUEHTHI. Bblpa)KeHVIe OTHOLWIEHNA BE/TMYMH B MPOLLEeHTax

[NMonoxxuTtenbHble n oTpuuaTtenbHble YNCNa

3.1

lNMonoxunTtenbHble N oTpuuaTenbHble Ynucna. Llensie yncna. Moaynb yncna,
reoMeTpuyeckasa MHTepnpeTauma moayns ymcna. N1sobpaxxeHmne umcen Ha
KoopAanHaTtHoOW npsaMoin. Yncnoeble NpoMexxyTkn. CpaBHEHME Ynucen

3.2

ApMd)MeTMHeCKMG OEVNCTBMA C NONOXUTENbHBIMU 1 oTpuuatenbHbIMU
ymncnamm

3.3

MpaMoyronbHaa cuctemMa KoopaMHaT Ha naockocTn. KoopamHaTtbl TOUKM Ha
nnockocTtn, abcumcca u opauHaTa. [MocTpoeHwe Touek WM Uryp Ha
KOOpPAMHATHOW M/I0CKOCTU

ByKBeHHbIe Bblpa>XeHnAa

4.1

NMpumeHeHne 6yke gn1Aa 3annMcm  MaTeMaTUYyecKux  BbIpa>kKeHUn W
npeonoxeHumn. CeBonctea apuPMeTUUeckmnx OencTBUr. BykBeHHble
Bblpa>keHUA N YNC/IOBble NOACTAaHOBKU. ByKBeHHble paBeHCTBa, HaxoXXaeHune
HEN3BECTHOro KOMMNOHEHTa

4.2

®dopMynbl, GopMynbl NepuUMeTpa M naowagm npaMoyronbHUKa, KBagpaTta,
o6beMa napannenenunena n kyba
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5 PeLueHne TekcToBbIX 3a4a4
5.1 PelweHune TeKcTOBbIX 3a4a4 apudMeTnyeckmuM cnocobom
59 PelweHne nornyeckmx 3agad. PelueHune 3agay nepebopoM BCeX BOZMOXKHbIX
’ BApMaHTOB
PeweHne 3apay, cogep>kawimx 3aBUCUMOCTU, CBA3bIBANOLLMX BEMNUNYMHDI:
CKOpOCTb, BpeMA, paccToAHMe, LUeHa, KOIW4ecTBO, CTOMMOCTD,
5.3 NPoOn3BOAUNTENBHOCTb, BpeMA, 06beM paboTbl. EQMHMLBI 3MEepeHnA: Macchl,
CTOMMOCTW, pacCcToAHUA, BpeMeHU, ckopocTun. CBA3b Mexay eanHuuaMm
M3MepPEHUA KaXkaon BENNYUNHDI
& A PeweHne 3apay, CBA3a@HHbIX C OTHOLUEHWEM, MPONOPLMOHANbHOCTbLIO
' BE/IMYMH, NPOLLEHTAMWN; peLleHne OCHOBHbIX 3a4a4 Ha Apo6u 1 NPOLEHTHI
. OueHka 1 npukngka, okpyrneHue pesynbrata. CocTtaBrieHne 6GyKBEHHbIX
) Bblpa>keHU NO YCNOBMUIO 3a4a4u.
56 lMpenctaBneHne paHHbIX C NMoMollbio Tabnuy n gmnarpamMm. Crtonbuatble
) anarpaMmbl. YTeHne Kpyrosbix gnarpamMm
6 HarnagHaa reomeTpus
6.1 Touka, npAMana, oOTpe30K, /Ny4d, Yron, /AoMaHaa, MHOIOYro/bHUK,
) YeTbIPexyronbHUK, TPEYrobHUK, OKPY>KHOCTb, KPyr
6.9 B3anMHOe pacnonoXkeHuve nOBYX MNPAMbIX Ha MNIOCKOCTW, napannenbHble
) npAaMble, NepneHanKynapHble NpaMble
6.3 Na3MmepeHne paccToaHu: MexXay OBYMA TOYKaMW, OT TOYKM [0 MNPAMOMN,
) O/IMHa MapLupyTa Ha KBagpaTHOWM ceTke
6.4 M3MepeHme 1 NocTpoeHMe YIroB C MOMOLLbH TPaHCNopPTMpPa
6.5 Buobl TpeyronbHMKOB: OCTPOYrofibHbIN, MAPAMOYrO/bHbIA, TYMOYrOAbHbIN,
) paBHO6eAPEHHbIN, PABHOCTOPOHHMI
6.6 YeTbipexyronbHuk. [MpAMOyronbHuK, KBagpaT: WMCNONb30BaHWE CBOWCTB
) CTOpPOH, YrNoB, AnaroHanemn
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0 pes3ynbraTa

N306paxkeHne reomeTpmyeckmx ¢éuUryp Ha HennHoBaHHoWM 6ymare c
6.7 MUCMONb30BaHMEM  UMUPKYNs, JIMHENKW, YrofibHMKa, TpaHcnopTupa.
lMocTpoeHuna Ha kneT4yaToM Bymare
6.8 MepuMeTp MHOroyrosbHMKa
MoHATMe  nnowaan  Gurypbl, €OuHWLbI  MU3MEPEHMA  Mnaowaau.
6.9 Mpubnu>xeHHOEe n3MepeHue naowaan puryp, B TOM 4YMcrie Ha KBaapaTHOM
ceTke
6.10 Mpubnu>xeHHOE N3MepeHNe ANNHBbI OKPY>KHOCTK, NMAoLLaamM Kpyra
6.11 CumMeTpuma: ueHTpanbHasa, oceBas W 3epkanbHafa. [locTpoeHue
' CUMMETPUYHbIX GUryp
HarnagHble npeacTaBneHms o NPOCTPaAHCTBEHHbIX durypax:
napannenenuneq, ky6, npnama, nupammga, KOHyc, UMNMHAEP, Wwap n chepa.
6.12 N3o06paxxeHne  MpOCTPaHCTBEHHbIX  GUryp. MpumMepsbl pasBepToK
' MHOrOrpaHHMKoOB, umnnHapa " KOHyca. CospnaHue Moaenen
MPOCTPAaHCTBEHHbIX puUryp (M3 6ymarm, NnpoBOsiOKW, NAACTUANHE U APYrUX
MaTepmanosn)
6.13 NoHAaTne obbemMa, eanHULbI U3MepeHna obbemMa. O6BbEM NMPAMOYro/ibHOro
' napannenenunena, kyba
MpoBepsieMble TpeboBaHMA K pe3y/ibTaTaM OCBOEHUSA OCHOBHOM
ob6paszoBaTtenbHOM Nporpammsl (7 knacc)
Kopg lNMpoBepAeMble NpegMeTHbIe pe3y/ibTaTbl OCBOEHUA OCHOBHOM
npoBepAeMor obpasoBaTesibHOW NporpamMMbl OCHOBHOIO 06l ero o6pasoBaHus

Ymncna v BbluMCNEHNA

1.1

BbinonHATb, co4yeTan YCTHbIE n NMMCbMEHHbIE NMpunembl,
apVICbMeTI/Il-IeCKVIe aencTemac paunoHanbHbIMMN YNCNaMU

OOIT OO0 MAQY COII Ne 18 44




Haxogutb 3Ha4yeHunAa YMCNOBbIX Bblpa>KeHun, NPUMEHATb
1.2 pa3HoobpasHble crnocobbl M NPUEMbI BbIYNCEHUA 3HAYEHNI [POOHbIX
Bblpa>keHuin, coaep kaimx 06bIKHOBEHHbIE N AeCATUYHbIE APO6U
Mepexogntb OT opgHoOWM GOpPMbLI  3anMcu  4ducen K  gpyrou
13 (npeobpazoBbiBaTb  OECATUYHYHO  ApoOb B 06bIKHOBEHHYHO,
’ OObIKHOBEHHYIO B [AECATUYHYHO, B 4YaCTHOCTU, B OECKOHEeuYHyto
necAaTUYHyto gpobb)
1.4 CpaBHMBaTb M ynopago4vnBaTb paumoHanbHble Yncna
1.5 Okpyrnatb umncna
BbINONHATL MPUKMAOKY M OUEHKY pes3ynbTata BblUMCNEHWUNA, OLEHKY
1.6 3HaYeHMIM YNCNOBbIX Bblpa>keHWN. BbINOMHATL A4ENCTBMUA CO CTEMEHAMM
C HaTypanbHbIMUK NokasaTenaMm
17 MpMeHATb Npu3HaKM [eMMOCTU, pPa3/ioXKEHME Ha MHOXUTeNnu
’ HaTypasbHbIX YNCEN
PewaTb NpakTUKO-OPMEHTUPOBAHHbIE  3afauyu, CBA3aHHble C
OTHOLUEHMEM BEINYUH, NPONOPLMNOHAaNbHOCTbIO BETNYNH,
1.8 npoLeHTaMun, MHTEPNPETUPOBATb PE3Y/bTaTbl PeLLleHNA 3a4a4 C y4eToM
OrpaHuU4YeHnr, CBA3aAHHbIX CO CBOWCTBAMW paccMaTpuBaeMbIX
06beKkToB
2 Anrebpanyeckue Bblpa>keHus
51 Mcnonb3oBatb anrebpanyeckyto TEPMUHONOTUIO U CUMBOJIUKY,
' NPUMEHATb ee B NpoLLecce OCBOEHMA y4ebHOro Matepurana
05 HaxoaunTtb 3HaueHnA 6yKBEHHbIX BbIpa>keHUI Npu 3agaHHbIX 3HaYEeHUAX
' nepeMeHHbIX
53 BoinonHATb npeobpa3oBaHMA ULENOro BblpaXeHua B MHOrouvneH
’ npueegeHmneM nogobHbIX cnaraemblx, packpbiTeM CKO60K
BbINONHATL YMHOXEHWE Of4HO4Y/eHa HA MHOrOYNeH U MHOrouneHa Ha
2.4 MHOrouYsiIeH, NpuUMeHATb GOopMynbl KBagpata CyMMbl W KBagparta
pa3HoCTH
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OcyLuecTBnAaTb pa3fioXKeHne MHOTOU/IEHOB Ha MHOXKNTENN C MOMOLLbHO
2.5 BblHECEHMA 3a CKOOKM 06LLEero MHOXMUTENA, TPYNNUPOBKK CriaraeMbix,
npuMeHeHnAa GopMy/ CoOKpaLLEeHHOro YMHOXEHUA
26 MpuMeHATb Npeobpa3oBaHMA MHOIO4YIEHOB A8 PeLUeHNA Pa3NnNYHbIX
' 3a4a4 n3 MmateMaTuKm, CMeXXHbIX MpeaMeToB, N3 peanbHOW MPaKTUKM
57 Micnonb3oBaTtb CBOWCTBA CTEMEHEen C HaTypasbHbIMW MokasaTenAamu
' ana npeo6pa3oBaHnA Bbipa>keHUn
3 YpaBHeHMA 1 HEpaBEHCTBA
PewaTtb nWHeMHble ypaBHEHWA C OAHOW NepeMeHHOW, MNpUMeHAs
3.1 npaemna nepexoga OT UCXOOHOro0 ypaBHEHMA K PAaBHOCU/IBHOMY eMy.
MpoeepATb, ABNAETCA 1N YUNCNO KOPHEM YpaBHEHUA
3.9 MpnMeHATb rpadnyeckme MeToabl NPM peLleHnm TNHENHbIX YpaBHEHNI
’ N UX CUCTEM
3.3 Mog6upaTb NpUMepbI Nap Yncen, ABNAKLWUXCA PELLEHNEM NIMHEWHOTO
’ ypaBHEHMA C ABYMA NepeMeHHbIMUA
CTtponTb B KOOPAMHATHOW N/IOCKOCTU rpadUuK NTMHENHOIO YpaBHEHUSA C
3.4 OBYMA MnepeMeHHbIMU; NOoNb3yAcb rpaduKoM, MPMBOAUTL MNpPUMEpPBI
peLleHna ypaBHeHNA
35 PewaTtb cucTteMbl ABYX IMHENHbIX ypaBHEHWI C ABYMSA MEPEMEHHbBIMU, B
’ TOM umncne rpadpmnyecKkn
CocTtaenAtb 1 pewaTb NTMHENHOE YpaBHEHUE UMTN CUCTEMY TMHEMHBIX
3.6 ypaBHEHMI NO YCMOBUIO 3a[auun, MHTEPNPETMpPOBaTb B COOTBETCTBUU C
KOHTEKCTOM 3afauun NoyYeHHbIN pedynbtaT
4 KoopawnHatel n rpadunkm. @yHKLUN
MN306paxkaTb Ha KOOpAMHATHOM MNPSAMOM TOYKM, COOTBETCTBYHOLLME
4.1 3ajaHHbIM KoopguHataMm, fy4vu, OTPe3kn, WHTepBasbl, 3anucbiBaTb
UMCNOoBblE MPOMEXYTKMN Ha anrebpanyeckoM A3bike
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4.2

OtMmeuaTb B KOOpﬂ,MHaTHOVI MNOCKOCTM TOYKM nNO 3agaHHbIM
KoopanHatam

4.3

CTtpoutb rpadunkm nnHenHbIX GyHKUUK. CTpouTb rpadmnk GyHKUNM Y = |X|

4.4

OnucbiBaTb C NOMOLLbI GYHKLMIA M3BECTHblIE 3aBUCUMMOCTU MeXay
BENMUYMHAMU: CKOPOCTb, BPEMHA, pPacCTOsHME, LEHY, KO/MYeCTBO,
CTOMMOCTb, NPOMN3BOANTENBHOCTb, BpeMA, 06beM paboThl

4.5

HaxognTb 3HauveHmne pyHKUMM N0 3HAYEHUIO e€e apryMeHTa

4.6

MoHmmaTb rpaduueckmt crnocob npeacraBneHns wW  aHanuaa
nHbopmaunmn, m3BNekaTtb W MHTepnpeTMpoBatb WMHbOpPMaLUIO U3
rpadpmKoB peanbHbIX NPOLECCOB M 3aBUCMMOCTEMN

BepOFITHOCTb M CTaTUCTUKAa

5.1

UntaTtb MHPOpMaLMIO, MPeAcTaBneHHy0 B Tabnuuax, Ha gmarpamMmmax,
npeactaBnATb AdaHHble B BuAe Tabnuu, CTpoOUTb AuarpamMmbl
(ctonbukoBblie (cTonbuaTble) U KPYroBblie) MO MaccMBaM 3HaAUYEHUM

5.2

OnucbiBaTb W© MHTEPNpPETNpPOBaTb peajibHbleé 4YUNC/NOBblE [OaHHbIE,
npeacrtaBneHHbIE B Tabnuuax, Ha anarpamMmmax, Fpad)MKaX

5.3

Mcnonb3oBaTb ana onuvcaHusa OaHHbIX cTaTUcTUYeckue
XapakTepucTUKn: cpegHee apnudMeTnueckoe, MeamnaHa, Hambornbllee u
HanMeHbLLIee 3Ha4yeHna, pasmax

5.4

MMeTb NpeacTaBieHNE O CNyYamHOM M3MEHUYMBOCTU Ha MpUMeEpPaXx LieH,
OUBNYECKNX  BEMIMYUH, aHTPOMOMETPUYECKMX OaHHbIX, WMETb
npencraBneHme o0 CTaTUCTUUECKOMN YCTOMUMBOCTU

feomeTpuA

6.1

PacnosHaBaTb M3y4yeHHble reoMeTpuyeckme Gurypbl, onpeaenatb Ux
B3aMMHOE pacrnosfioxeHne, msobpaxkaTb reomMeTpuueckmne ourypsi,
BbIMO/IHATb YepTeXu Mo yCroBUKO 3agayvun. 3amMepaATb NUHENHbIE U
yr/10Bble BEMMUYKMHbLI. PellaTb 3a4a4uM Ha BblYMC/IEHUE O/TNH OTPE3KOB U
BE/IMYMH YINI0B
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6.2

OenaTb rpybyto oueHKy NMHENHbIX U YI/TOBbIX BEMYMH NPeaMEeTOB B
peanbHOM >WU3HW, pa3MepoB MNPUPOAHbIX 06BbEKTOB. Pasnuuatb
pa3Mepbl 3TUX 06 BEKTOB MO NOPAAKY BE/TNUMHbI

6.3

CTpOVITb yepTexxm KreoMmeTpnyeckKkmnM 3agavyam

6.4

Monb3oBaTbcA NpM3HaKaMn paBeHCTBA TPEYro/fIbHUKOB, UCNONb30BaTh
NPU3HaKM 1 CBONCTBA paBHOBGEeAPEHHbIX TPEYroIbHUKOB MPU peLLleHUn
3agauy

6.5

MpoBoanTb  NoOrMyeckme  paccyXaeHuda C  MUCMNONb30BaHUEM
reoMeTpnyYeckmnx Teopem

6.6

Monb3oBaTtbcs npusHakamm paBeHCTBa NPAMOYro/bHbIX
TPeyronbHUKOB, CBOWCTBOM MeauaHbl, NMPOBeAEeHHON K FMMOTeHy3e
NPAMOYro/IbHOr0 TPEYrosibHMKa, B pELLEHNM reoMeTpuYeckmx 3agay

6.7

OnpepenAtb napannenbHOCTb MNPAMbIX C MOMOLLbIO YI/1I0B, KOTOpble
obpasyeT ¢ HUMU cekywasa. Onpenenatb NapannenbHOCTb NPAMbIX C
NOMOLLIbIO paBeHCTBA PacCcTOAHUM OT TOYeK O4HOW MPAMOKM [0 Todek
ApYyron NpamMown

6.8

Pewatb 3agayun Ha knetyaTtomn 6ymare

6.9

rlpOBO,EI,MTb BblYNC/ieHNA N HaxoanTb YNC/TOBbIE U 6yKBeHHbIe 3HaA4YeHnA
yrnos B reoMeTpunyeckmnx 3agadyax Cc MUCroJsib3oBaHMeEM CyMMbl YyriioB
TpeyrosibHMKoB " MHOTIoyrosibHMKoB, CBOWCTB yrnos, O6pEISOBaHHbIX
npn nepeceyvyeHmMn AByX NapannesibHbiX MNpPAMbIX ceKyu_l,e|71. PewaTtb
npakTnvyeckme 3agavn Ha Haxo>XXgeHme yrsios

6.10

BnageTtb NOHATUEM reOMEeTPUYECKOro MecTa Touek. YMeTb onpeaenaTtb
6uccekTpucy yrna u cepeauHHbIA NepneHamMKynap K oTpesky Kak
reoMmeTpuyeckme Mecta Touek

dopMynmnpoBaTb onpeaeneHna OKPY>KHOCTU W Kpyra, Xopabl W
OvameTpa OKpPY>XHOCTM, MOMb30BaTbCA MX CBOWCTBaAMU. YMeTb
NPUMEHSATbL 3TU CBOWMCTBA NPW peLleHnmn 3aaau

6.12

BnageTb MNOHATUMEM OMMUCAHHOW OKOMIO TPEYroflbHUKa OKPYXXHOCTW,
yMeTb HaxoauTb ee ueHTp. [Monb3oBaTtbcAa dakramMm 0O TOM, 4TO
6ucceKTpuUchl yrioB TpeyronbHWUKa nepecekarTca B OAHOW TOYUKE, U O
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TOM, 4YTO CepefuHHble nepneHanKynaApbl K CTOPOHaM TpeyrosibHMKa
nepecekarTcA B O4HOW TOUKE
BnageTb NoOHATMEM KacaTe/lbHOWM K OKPY>KHOCTU, MNOAb30BaThCH
6.13 TeopeMon 0O nNepneHauKynapHOCTM KacaTenbHOM W papguyca,
NpPoOBEAEHHOrO K TOYKE KacaHuA
6.14 Monb3oBaTbCA MNPOCTEMLLUMMU TEOMETPUYECKMMN HepaBeHCTBaMW,
) NOHUMAaTb X NPaKTUYECKNIA CMbIC/
6.15 MpoBOOoMTb OCHOBHblE TFEOMETpUYECcKMe MNOCTPOEHMA C MOMOLLBHO
’ LMPKYNA N MTUHENKU
lNMpoBepseMble aneMeHThbl coaep>kaHusa (7 knacc)
Koa [NMpoBepsaeMbIV 3N1EMEHT coaep>KaHMA

Ymcna v BblUMCIEHUA

1.1

[Opoby 06bIKHOBEHHbIE U AECATUYHbIE, Nepexon OT oAHOW GOopMbl 3anucu
apoben k gpyron. NMoHATME pauMOHaNbHOro 4Yucna, 3anucb, CpaBHEHME,
yrnopagouMBaHme paumoHanbHbIX Yncen

ApndMeTnyeckmue oENCTBMA C paumoHanbHbiMKN Yncnamu. PelleHne 3apauv

1.2 -
13 peanbHOM NPaKTUKM Ha YacTu, Ha APo6Y

13 CTeneHb C HaTypanbHbiM MoKasaTenem: onpeaeneHune, npeobpasoBaHue
' BbIpaXKeHWI Ha OCHOBE ONpeAeneHus, 3anncb 6ONbLLNX YNCEN

14 MpoLeHTbI, 3aMMCh MPOLEHTOB B BUAE AP06Y 1 P06y B BUAE NPOLLEHTOB. Tpu
' OCHOBHbIE 33/1a41 Ha NPOLIEHTbI, PeLLeHNe 3a4a4 U3 peanbHOM NPakTUKM

15 MpUMeHeHNEe NPU3HAKOB [AEeNVMOCTW, Pa3NoXeHWe Ha MHOXUTENM
) HaTypanbHbIX Yncen
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PeanbHble 3aBMCMMOCTM, B TOM u4ucne npsMas WU  obpaTHas

1.6
NPONOpPLUOHaNbEHOCTH
2 Anrebpanyeckmne BblpaxkeHnA
51 MepeMeHHble, 4MCNOBOE 3Ha4YeHWe BblpaXKeHWUA C  MnepeMeHHOMN.
’ JonycTuMble 3Ha4YeHNA NepeMeHHbIX
59 lNMpenctaBneHne 3aBUCUMMOCTU MeXay BenuumHaMmu B Buae ©GopMynbl.
) Bblumncnenuna no dopmynam
013 MpeobpazoBaHne 6yKBEHHbIX BblpaXkeHUN, TOXOECTBEHHO paBHble
) BblpaXXeH s
2.4 CBoncTea CTeneHn ¢ HaTypanbHbIM NoOKasaTenemM
55 OpaHouneHbl U MHoro4neHsl. CteneHb MHoro4vneHa. CnoXeHue, BbluMTaHMeE,
) YMHO>XEHMEe MHOIo4/1eHOB
06 ®opMy”nbl COKpaLLEHHOro YMHOXEHMA: KBagpaT CyMMbl 1 KBagpaT pasHOCTU.
) ®opMyna pa3HOCTU KBagpaToB. PasfoXeHne MHOrOUYN1eHOB HA MHOXKNTENN
3 YpaBHeHUA
3.1 YpaBHEHME, KOPEHb ypaBHEHWA, NpaBuna npeobpasoBaHMA ypaBHEHUA,
) PaBHOCUNBLHOCTb YPaBHEHUN
3.2 JlnHenHoe ypaBHEHWE C OAHOW MEPEMEHHOW, YNCNO KOPHEW SIMHEWNHOrO
) ypaBHEHMUA, peLleHMEe NMHENHbIX ypaBHEHNI
3.3 CocTtaBneHue ypaBHEHUM MO YCNOBUIO 3aaa4un. PeleHme TEKCTOBBIX 3a4a4 C
' MOMOLLLbHO YPaBHEH UM
3.4 JInHeliHOe ypaBHEHME C ABYMSA MEPEMEHHbBIMM N €ro rpadpumk
CucrteMa AByx NMHENHbIX YpaBHEHUM C ABYMS NepeMeHHbiMU. PelueHue
3.5 CUCTEM ypaBHeHMN cnocoboM noacTaHoBKU. MNpmnMepbl peLlleHnA TEKCTOBbIX
3a4a4y C NOMOLLbIO CUCTEM YpaBHEHUN
4 KoopavHaTtbl 1 rpadmnkun. yHKLNM
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4.1

KoopguHaTta ToUkM Ha npaAMOon

4.2

Yumcnosble NpoMexxyTkn. PaccTtoaHue Mexay AByMA TOUKaMU KOOPANHATHOMN
npAMon

4.3

MpaMoyronbHaa cucteMa koopamHat, ocn Ox n Oy. Abcuncca 1 opauHara
TOYKWN Ha KOOPAMHATHOM NNOCKOCTU

4.4

MpumMepbl rpadukoB, 3agaHHbIX popMynamMun. YteHme rpadmkoB peasnbHbIX
3aBUCMMOCTEN

4.5

MoHATne dyHKummn. Npaduk dyHkuMm. CeoncTea PyHKLNIN

4.6

NInHenHasa ¢yHKUmMA, ee rpaduk. padpuk pyHkumnmy = |x|

4.7

lpadunueckoe pelleHUe NUMHEWHBLIX YPaBHEHWW U CUCTEM NMHEUHbIX
ypaBHEHUN

Be POATHOCTb U CTAaTUCTNKA

5.1

MNMpeactaBneHue gaHHbIX B BUAe Tabnuu, amarpamm, rpapumkos. 3anonHeHme
Tabnuy, 4YTeHne u NocTpoeHue auarpamm (cTtonbmkosbix (ctonbyatbix) U
Kpyroebix). YteHme rpadukoB peanbHblX npoueccoB. l3BnedeHue
MHPopMaumn 13 guarpamMm mn Tabnuu, UCNoNb3oBaHMEe U UHTepnpeTauuns
OaHHbIX

5.2

OnucatenbHasa cTaTucTuKa: cpegHee apudmMeTmyeckoe, MegmaHa, pasmax,
Hanbonblwlee W HauMeHbllee 3Ha4deHua Habopa UMCMOBbIX [OaHHbIX.
MpuMepbl criyyanHoOM N3MEHUYMBOCTU

5.3

CnyyanHbI 3KCMepUMEHT (OMbIT) U crydanHoe cobbiTne. BepoATHOCTb U
yacTtota. Ponb ManoBepoATHbIX M NPaKTUYECKM OO0CTOBEPHbIX COObITUA B
npupoae n B obulectee. MoHeTa 1 UrpanbHasa KOCTb B TEOPUN BEPOATHOCTEN

5.4

lpad, BepumHa, pebpo. CteneHb BepLmnHbl. Yncno pebep n cymmapHas
cTeneHb BepLlUH. lNpeactaBneHme o cBa3HoCTU rpada. Llenu n unknel. MNytn
B rpadax. O6xop rpada (sannepoB nytb). [lpeacraBneHue 06
OpUEeHTUpPOBaHHOM rpade. PewweHune 3agay ¢ noMoLLbio rpados

[eomeTpumA
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HauanbHble NnoHATMA reoMeTpun. Touka, npaMas, oTpes3ok, nyd. Yron. Buabl

6.1 yrnoB. BepTukanbHble M cMexHble yrnbl. buccektpuca yrna. JlomaHas,
MHOroyronbHuK. NapannenbHOCTb U NEPNEHANKYNAPHOCTb NPAMbIX
6.2 CuMmMeTpuuHble o¢urypol. OCHOBHble CBOWMCTBA OCEBOW CUMMETPUN.
’ MpunMepbl CMUMMETPUU B OKPY>KatoLLLEM MUpE
6.3 OCHOBHble MOCTPOEHUA C MOMOLLbI UMPKYAA WU IUHENKN. TpeyrosbHUK.
' BbicoTa, MeamnaHa, buccekTpuca, X CBOMCTBA
6.4 PaBHOGegpeHHbIN N  PaBHOCTOPOHHUW TpeyronbHUKW. HepaBeHCTBO
’ TpeyronbHuKa
6.5 CeonctBa n npusHakm paBHobBeapeHHOro TpeyronbHuka. [lpuaHaku
' paBeHCTBa TPEYroNbHUKOB
6.6 CsowcTBa 1 NpmsHakm napannesnbHbix NpAMbiXx. CyMMa yrnoB TpeyronbHuKa.
) BHewHMe yrnbl TpeyronbHmMKa
MpAaMOyronbHbIN  TpeyronbHUK. CBOMCTBO MegMaHbl  MPAMOYro/IbHOro
6.7 TpeyronbHukKa, nNpoBeAeHHOW K runoteHy3e. [Ipu3Haku paBeHCTBA
NPAMOYro/ibHbIX TPEYronbHMKOB. [1PAMOYronbHbIN TPEYronbHMK ¢ yrnom B 30°
HepaBeHcTBa B reoMeTpmun: HepaBEHCTBO TPeEYroibHWKa, HEPaABEHCTBO O
6.8 OnvHe nomaHon, TeopeMa O 6onbweM yrne u  60nblIEN CTOPOHEe
TpeyronbHuka. NepnerHankynsap v HakNoHHas
6.9 [eomeTpnyeckoe MecTo ToudeK. buccektpuca yrna wmn cepeaniHHbIN
' nepneHanKynap K oTpe3Ky Kak reoMeTpmyeckmne Mecta Touek
OKpy>XHOCTb M Kpyr, Xopda W puameTp, WX cBoncTBa. BsaummHoe
6.10 pacrnonioXXeHne OKpPY>KHOCTM U npamon. KacatenbHas wu cekywiaa K
OKPY>XHOCTH
6.11 OKpy>XHOCTb, BNMcaHHaA B yron. BnucaHHas n onucaHHaa OKPY>KHOCTU

TpeyrosbHMKa

MpoBepaeMble TpeboBaHMA K pe3ynbTaTtaM 0CBOEHNA OCHOBHOM
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obpasoBaTenbHOW NporpaMMsbl 8 knacca

Kop,
NpPoOBEPAEMOro
pe3ynbTaTa

MpoBepsAeMble NpeaMeTHble pe3yibTaTbl OCBOEHWA OCHOBHOWN
obpasoBaTtenibHOW NpPorpaMmMbl OCHOBHOTO 0bLLero obpasoBaHums

Yuncna v BblUUCIEHNA

1.1

Mcnonb3oBaTb  Ha4danbHble  MPeACTaB/ieHMA O  MHOXECTBe
[ENCTBUTENbHbIX YMCeN ANA CpaBHEHWUS, OKPYI/1eHUS U BbIYUCNEHUN,
n3obpaxkatb OENCTBUTENbHbIE 4YMCAa TOYKAMW Ha KOOPAWMHATHOM
npAMon

1.2

MpuMeHATb NOHATME apUPMETUYECcKOro KBaapaTHOro KOPHA,
HaxoAuUTb KBagpaTHble KOPHU, WCMONb3ys MpPU HeobxoaAMMOCTU
KanbKynsTop, BbIMONHATb npeobpasoBaHuns Bblpa>keHUN,
copepyKallnx KBaapaTHble KOPHU, UCMO/b3YyA CBOMCTBA KOPHEN

1.3

Mcnonb3oBatb 3anvcu 60OMbLUMX W ManblX 4YMCen C MNOMOLLbIO
necAaTnYHbix apoben n cteneHen vncna 10

Anre6paunyeckune Bbipa>keHns

2.1

rlpl/IMeHFITb NMOoHATUE CTeneHnm C LuenbiM nokKa3aTteneM, BbINOJ/IHATb
npeoGpasosaHMﬂ Bblpa)KeHMlz, coaep>xawmx cTteneHn C Lue/1biM
rnokKasarenem

2.2

BbinonHATL  TOXAECTBEHHble nNpeobpa3oBaHMA  pauMOHaNbHbIX
BbIpa>XEHMN Ha OCHOBE MpaBwua AENCTBUMA Ha MHOrouneHamu wu
anrebpanyvecknmmn gpobamum

2.3

PaCKI'Ia.D,bIBaTb KBa,D,paTHbIl‘/II TPpex4s1eH Ha MHOXXNUTENN

24

MpnMeHATb NpeobpasoBaHMA Bbipa>KeHUN 408 peLueHna pasinydHbIX
3a4a4y N3 MateMaTuKm, CMe>XKHbIX NpeaMeTOB, U3 peasibHOW NpaKTUKn

VpaBHeva M HepaBeHCTBa
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3.1

PewaTtb nuMHeWHble, KBaapaTHble YpPaBHEHUS W paunoHasbHble
ypaBHeHuA, cBoAALLMECH K HAM, CUCTEMbI ABYX YPaBHEHUN C ABYyMSA
nepemMeHHbIMN

3.2

MpoBOoAUTbL NpOCTENLLUNE WCCNEeAOBaHMA YypaBHEHUA U CUCTEM
ypaBHEHW, B TOM 4ucne C TMpPUMEeHeHneM rpadnyeckmx
npencrtaBneHnin (yctaHaBianmeaTb, UMEET NN YpaBHEHWE UK CUCTEMA
ypaBHEHWI peLLEHNs, eCNn UMeeT, TO CKONbKO, N npoyee)

3.3

MepexoanTb OT C/iOBECHOM GOPMYNMPOBKM  3adavm K ee
anrebpanyveckor Moaenn ¢ NOMOLLbIO COCTaBeHUs YpaBHEHMA UK
CUCTEMbl YpaBHEHWW, WHTepnpeTnpoBatb B COOTBETCTBUM C
KOHTEKCTOM 3a4auu NoyyYeHHbIn pesynbraT

3.4

MpUMeHATb CBONCTBA YNCNOBbIX HEPABEHCTB A/1A CPaBHEHUA, OLLEHKMN,
pewaTtb IMHENHbIE HEPABEHCTBA C O4HOM NEPEMEHHOW 1 UX CUCTEMBI,
haBaTb rpaduyeckyro  WANKCTPaLUMIO  MHOXECTBaA  peLlueHunn
HepaBeHCTBa, CUCTEMbl HEPABEHCTB

DyHKUNM

4.1

MoHnMaTb M mncnonb3oBaTb OGYHKUMOHAaNbHbIE MOHATMA U  A3bIK
(TepMUHbI, cuMBonmyeckmne obo3HaueHud), onpenenATb 3Ha4YeHue
OYHKLMM MO 3HAYEHWIO apryMeHTa, onpenensatb CBOMCTBA PYHKLUNM MO
ee rpaduky

4.2

CTpouTb rpadmkm aneMeHTapHbIX GyHKUMI BUaa: ,y =x%,y=x3y = |x|,
onmcbiBaTb CBOWCTBA YNCI0BOW GYHKLMK MO ee rpadpuky

BepOFITHOCTb n CTaTUCTUKa

5.1

N3Bnekatb n npeobpasoBbiBaTb MHPOPMaLUIO, NMPEACTAB/IEHHYIO B
Buae tabnuu, gnarpaMm, rpadmkoB, NpeacTaBnaTb AaHHble B BUAE
Tabnuu, gnarpamm, rpapukos

5.2

OnucbiBaTb AaHHbIE C MOMOLLbI CTaTUCTUUYECKUX noKazaTtenen:
CpedHUX 3Ha4YeHUM M Mep paccemBaHua (pa3max, Aucrnepcuma m
CcTaHOapTHOE OTKNOHEHME)
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5.3

HaxoanTb 4acToTbl YNCMOBbIX 3HAYEHUN N YaCcTOTbl COObITUN, B TOM
yuncrie no pesynbrataM U3MEPEHUN U HabnaeHNI

5.4

Haxogntb BEPOATHOCTU CﬂyHaP’IHbIX cobbiTUn B onbiTax, 3HaA
BEPOATHOCTU 3J/1IEMEHTAPHbIX COGbITVIIZ, B TOM 4uMucCne B ONbiTax C
PaBHOBO3MO>XHbIMU 3/1TEMEHTAPHbLIMUA cobbITUAMM

5.5

Mcnonb3oBatb rpaduyeckme Moaenn: [OepeBO  C/y4amHoro
3KCnepuMeHTa, gnarpaMmel dmnepa, Yncnoeasa npamas

5.6

OnepupoBaTb MOHATUAMU: MHOXECTBO, MOOMHOXECTBO; BbIMNOMHATb
onepauun Hag MHoOXecTBaMu: ob6beanHeHUe, MepPeceyYeHue,
[OMONMHEHNE; NEepPeyuncnaTb 3/1EMEHTbl MHOXECTB, MNPUMEHATb
CBOWMCTBA MHOXXECTB

5.7

Mcnonb3oBaTtbk rpaduyeckoe npeacraBneHMe MHOXECTB U CBA3EWN
MeXay HUMK ANnA onmcaHua npoLeccoB U ABNEHUN, B TOM YnUC/ie Npun
pelleHnmn 3agayd n3 apyrnx y4ebHbix npeamMeToB 1 KypcoB

feomeTpuA

6.1

PacnosHaBaTb OCHOBHblE BMAbI YeTbIPEXYIroJ/IbHNKOB, UX 3/IEMEHTHI,
Nnosib30BaTbCA UX CBOMCTBaAMU npun peweHnm reoMeTpnyeckKnx 3agay

6.2

MpnMeHATb CBOMCTBaA TOYKWU MepeceyeHma MeguaH TpeyrosibHuKa
(ueHTpa Macc) B peLLeHNM 3agay

6.3

Bnagetb MOHATUMEM cpedHEn NUHUM TPeyronibHMKa W Tpaneuuwu,
NPUMEHATb WX CBOWCTBA MNPV PELUEHUN TeoMeTpUYecKux 3agad.
Monb3oBaTbcA TeopeMol Paneca M TEOPEMO O MPOMOPLMOHANbHbIX
oTpesKax, NPUMEHATb UX ANA PeLLEeHNA NPaKTUYeCcKnx 3agau

6.4

MpuMeHATb nNpu3HakM noaobua TPeyronbHMKOB B pPeELUEHUMn
reoMeTpnyeckmnx 3agau

6.5

Monb3oBaTbcs TeopeMon MNudaropa Ans peLeHms reoMeTpuUYecKkmx n
npaktuyeckux 3apgad. CTpouTb MaTeMaTUyeckyro Moaelb B
npakTU4Yeckmnx 3agadax, CaMoCTOATE/IbHO AeNaTb YepTeX U HAaXoaAUTb
COOTBETCTBYHOLLINE ASTNHbI
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6.6

Bnapetb NOHATMAMKM CUHyCa, KOCUMHyca W TaHreHca OCTporo yrna
NpPAMOYronbHOro TpeyronbHuKa. Monb3oBaTbCsa 3TUMU NOHATUAMM ANA
peLleHua NpakTMYeckmx 3aaau

6.7

Bbluncnatb (pasnuyHbiMM crnocobamu) nnowjagb TpeyrosibHUKa W
NNoLWaAN MHOMOyronbHbIX ¢uUryp (nonb3yscb, rae Heobxogumo,
Kanbkynatopom). NMpuMeHATb NOMyYeHHble YMEHUA B MpakTUYecKux
3apavax

6.8

Bnagetb  NOHATMAMM  BAMCAHHONO W LUeHTpasbHOro  yrna,
MCMoNb30BaTb TEOPEMbI O BMUCAHHbLIX Yrnax, yrnax Mexay xopaamu
(cekywinmMmn) mn yrne Mexay kKacaTenbHOM U XOpOOW MPU peLueHunun
reoMeTpmyeckmx 3agav

6.9

Bnagetb NOHATMEM OMWCAHHOrO YeTbIPEXYrO/ibHMKA, MPUMEHATb
CBOWCTBA OMMCAHHOI0 YeTbIPEXYro/ibH1Ka NP peLLleHnn 3aaa4

6.10

MpuMeHATb MONyYeHHble 3HaHMA Ha MNpakTuke - CTPOUTb
MaTeMaTMyeckue Moaenun ans 3agady peanbHoOM KM3HU U NMPOBOANTb
COOTBETCTBYHOLLNE BbIYMUC/IEHUS C MNPUMEHEHMEM nogobua WU
TPUIFOHOMETPUMN (MONb3YACD, rAe He0H6X0AMMO, KaNbKyNATOPOM)

[MpoBepaeMble aneMeHThbl cogep>kaHua (8 knacc)

Kogp,

I'IpOBepﬂeMan 9NEMEHT coaep>XaHnAa

Yncna v BblUMCIEHNSA

1.1

KBagpaTHbli KopeHb M3 uucna. lNoHAaTne o6 uMppaunoHanbHOM 4uchne.
[ecaTnuHble NnpubANXKeHMA NppaLmnMoHanbHbIX YACESN

1.2

CeonctBa apudMeTnUeckux KkBagpaTHbIX KOPHEN N UX MPUMEHEHME K
npeobpa3oBaHUIO YNCNOBbIX BbIPa>XeHUM U BbIUMCNEHMNAM. [1eNCTBUTENBHbIE
uncna

1.3

CreneHb c uenbIM NokasaTeneM mn ee ceonctTea. CTaHgapTHana 3anncb Yncna

Anrebpanyeckmne Bblpa>keHnA
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51 KBagpaTHbln  TpexuyneH, pasfioxkeHue KBagpaTHOro TpexuyneHa Ha
) MHOXUTENN

2.2 Anrebpanyeckas gpobb. OcCHoBHOE CBONCTBO anrebpanyeckomn apobu

2.3 CnoxxeHune, BblYNUTaHNE, YMHOXEHWNE, AeneHne anrebpanyecknx gpoben

2.4 PauunoHanbHble BbipaXkeHMA 1 ux npeobpasoBaHue
3 YpaBHEeHMA N HepaBeHCTBa

3 KeagpatHoe ypaBHeHMe, ¢opMyna KOPHEN KBaApPaTHOro YypaBHEHMUA.
& Teopema Bueta

3.2 PeweHune ypaBHEHMI, CBOAALLNXCA K TIMHENHBIM N KBagpaTHbIM

3.3 MpocTenwne apobHO-paumoHanbHble ypaBHEHNA

lpadunueckan MHTepnpeTauna ypaBHEHUN C ABYMA NEePEMEHHBIMU U CUCTEM
3.4 NNHEWVHbIX YPaBHEHUIN C ABYMA NepeMeHHbIMU. [puMepbl peLeHns cucTemM
HEeNNHENHbIX YpaBHEHWI C ABYMA NepeMeHHbIMMU

3.5 PelwueHne TekcToBbIX 3aga4 anrebpanyveckmm cnocobom

3.6 Uncnoeble HepaBeHCTBA M UX CBOMCTBA

3.7 HepaBeHCTBO C 0gHOM NepeMeHHOM

3.8 PaBHOCWNbLHOCTb HEPABEHCTB

3.9 JInHeliHble HEpaBEHCTBA C O4HON NEPEMEHHON

3.10 |CucteMbl NMHENHbIX HEPABEHCTB C 04HOMN NepPeEMEHHOW
4 OyHKLNM

4.1 MoHATMe ¢yHKuMK. O6nacTb onpeaeneHUs M MHOXECTBO 3HAYeHUM
) dyHKuMn. Criocobbl 3agaHna GyHKUMMN

4.2 MNpaduk dyHKUMKN. UTEHNE CBONCTB QYHKLMN NO ee rpaduky
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4.3 MpuMepsbl rpadunKoB GYHKLNN, OTpa karoLLMX peasnbHblie NMPOLECCHI
4 OyHKUMK, onucbiBaloWMe NpAMYyHO W 0BpaTHYO NpPONoOpUMOHarnbHble
' 3aBUCUMOCTU, X rpadurkm
4.5 OyHKUMN Y = X%,y = X3
4.6 OyHKUMM , Yy = |X|
4.7 Mpadunueckoe pelueHme ypaBHEHNIN N CUCTEM YPaBHEHUI
5 BepoAaTHOCTbL 1 cTaTUCTUKA
5.1 lMpeanctaBneHue gaHHbIX B BUAE Tabnuu, anarpamm, roadpurkos
59 MHOXeCTBO, 9NeMeHT MHOXecTBa, noaMHoXecTBo. Onepaunm Hag
) MHO>XecTBaMu: o6beanHeHMe, NepeceyeHne, LONONHEHVE
53 CeowncTBa onepauumn Hang MHOXEeCTBaMMu: nepemectmuTennHoe,
) couyeTaTtenbHOE, pacnpenenutenbHoe, BKIKYEHMA
54 Mcnonb3oBaHme rpadpmyeckoro npeacrtaBneHma MHOXECTB ANdA onucaHua
' peanbHbIX MPOLLECCOB N ABNEHUN, NPWN peLLueHnn 3apau.
. Na3mepeHune paccenBaHnAa gaHHbiX. Jucnepcua n ctaHgapTHOe OTK/IOHEHME
) ymcnosbiXx HabopoBs. [lnarpamMMa paccenBaHuA
OneMeHTapHble Cco0b6bITMA cnyyanmHoro onbita. Cny4daliHble cobbITUA.
56 BepoatHocTn cobbitnin. OnbiTbl C PaBHOBO3MOXHbLIMU 31€MEHTaAPHbIMMU
) cobbiTnamMmn. CnaydanHbln  Bbl6op. CBA3b MeXay ManoBepoATHbIMU U
npakTUYeCcKku OCTOBEPHbIMM COBLITUAMM B Npupoae, obLLecTBe N HayKe
Oepeso. CsoncrtBa pAepeBbeB: €OUHCTBEHHOCTb MNyTW, CyLLECTBOBaHUWe
5.7 BMCAYEN BEPLUMHbI, CBA3b MeXXAy YMCMOM BepLMH U 4ucnom pebep.
lMpaBnno yMHOXeHMA. PelleHmne 3agad c noMoLLbio rpados
MpoTmnBononoXHbie cobbiTnAa. [Ouarpamma Ounnepa. O6beanHeHue K
5.8 nepeceveHme cobbiTn. HecoBMecTHble cobbiTnA. ®opMyna cnoxxeHus
BEPOATHOCTEN
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5.9 YcnoBHadA BepoATHOCTb. [TpaBnno yMHOXeHUsA. He3aBncuMbie cobbiTUA
NMpenctaBneHne akcrnepuMmeHTa B Buae pgepeBa. PelwweHme 3apady Ha
5.10 Haxo>xaeHue BEpPOATHOCTEN o] nomMoLlbd  Oepesa cny4vyamHoro
aKcnepuMeHTa, gnarpamMm dunepa
6 feomeTpuA
6.1 YeTtbipexyronbHukn. MNMapannenorpamMmm, ero npu3Hakm 1 CBOMNCTBA
6.2 MpsaMoyronbHUK, poM6, KBagpart, UX NPU3HaKN U CBOMCTBA
6.3 Tpaneuusa, paBHobGOKas Tpaneuma, e€e CBOWCTBA W  MPU3HaKW.
) lMpamoyronbHaa Tpaneums
6.4 MeTtopn yaBoeHusa MeamaHsbl. LleHTpanbHaa cummeTpua. Teopema daneca um
' TeopeMa 0 NPONOPLMOHAbHbIX OTPEe3Kax
6.5 CpenHune nuHNM TpeyronbHUka u Tpaneumun. LleHTp Macc TpeyronbHuKa
6.6 Mopobue TpeyronbHMKOB, KO3dPuumeHT nogobua. lMpusHakm nomobua
) TpeyronbHMKOB. [NprnMeHeHne nogobus Npm peleHnn NpakTn4yecknx 3agay
6.7 ®dopMynbl AnAa nnowagn TpeyronbHWKa, napannenorpamma, pomba u
' Tpaneuun
6.8 Ceoncrtea nnowanen reometpuueckmx ouryp. OTHOLLEHME nnowagen
) noAo6HbIX GUryp
6.9 BblumncneHue nnowianen TpeyrofibHUKOB M MHOMOYrofIbHUKOB Ha KeTyaTomn
) 6ymare
5.10 Teopema T[Mudaropa. lNMpumeHeHne TeopeMbl [lndaropa npu peLleHnmn
' npakTU4Yecknx 3agau
CuHyc, KOCMHYC, TaHreHC OCTPOro yriaa npAMOYro/sibHOro TPeyrosibHuKa.
6.11 OCHOBHOE  TPUrOHOMETPMYECKOE  TOXAECTBO. TPUroHOMEeTpUYeckme

dyHKumnm yrnos B 30°, 45° n 60°
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6.12

BrnncaHHble U LeHTpanbHbIE YI/ibl, Yron Mexkay KacaTenbHoW U Xopaon. Yrnbl
MeXKay XopAaMu U CeKyLLIMMMU

6.13 BnuncaHHble 1 oNMcaHHble YeTblpexyronbHMUKN

B3sanMHoe pacnono)keHne ABYX OKpy)KHoOcCTel. KacaHue OKpy>KHOCTeMN.

6.14
O6wme KacaTenbHble K ABYM OKPY>XHOCTAM
MpoBepsaeMble TpeboBaHUA K pe3ynbTaTaM 0CBOEHMA OCHOBHOM
obpasoBaTenibHOWM NporpamMmbl (9 knacc)
Kopg MpoeepAaeMble NpegMeTHbIE pe3dynbTaTbl OCBOEHMA OCHOBHOM
npoeepaAemor obpas3oBaTenbHOM NporpaMMbl OCHOBHOroO 06Lero obpasoBaHuA
0 pe3ynbraTa

1 Yuncna v BblunCEHUA

11 CpaBHUMBaTb M ynopago4ymBaTb pauuoHasribHble U UppauMoHabHble
’ ymcna

BbIinoONHATE apudmMeTnyeckmne AencTeua ¢ paunoHanbHbIMN YNCIaMK,
1.2 coyeTan YyCTHble U NMUCbMEHHbIE MPUEMBI, BbINOMHATE BbIUMCIEHUA C
nppaunoHanbHbIMMN YNCaMU

13 HaxoauTb 3HayeHWA CcTerneHen C LUenbiMM nokasaTensaMm U KOpHeMN,
’ BbIYNCATL 3HAYEHUA YMCNOBbIX BblPa>keHUM

14 OKpyrnATb AeNCTBUTENbHbIE YNC/A, BbIMOMHATL NPUKNAKY pe3ynbraTa
' BbIYMCNEHNIN, OLLEHKY YMCIOBbIX Bblpa>keH I
2 YpaBHEHMA N HepaBeHCTBa

51 PewaTtb nnHelnHble M KBagpaTHbIE ypaBHEHUA, ypaBHEHWUA, CBOAALLMECSA
' K HUM, npocTenwimne apobHO-pauMoHanbHble ypaBHEHUA
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2.2

PeliaTtb cncteMbl ABYX MTMHEWHbIX YPaBHEHUM C ABYMS NEPEMEHHbBIMU U
CUCTEMbI OBYX YPaBHEHWUN, B KOTOPbIX OAHO ypaBHEHME He ABnfAeTcA
NNHENHbIM

2.3

PewaTb TekcToBble 3aga4yn anrebpamyeckMM cnocoboM C MOMOLLbHO
COCTaB/IEHUA YypaBHEHUA WAN CUCTEMbl ABYX YPaBHEHWA C [OByMs
nepeMeHHbIMU

24

MpoBoaMTb NpoOCTENLLUME WCCMENOBaHUA YPaBHEHUA U CUCTEM
YypaBHEHUN, B TOM 4YUC/IE C MNPUMEHEHMEM  TpadUUecKmnx
npeacTaBneHun (HanpuMep, ycTaHaBMBaTb, UMEET NN ypaBHEHME UK
cucTeMa ypaBHEHUM peLLEHNA, eCNTN UMEET, TO CKO/bKO)

2.5

PewaTb nuHenHble HepaBeHCTBa, KBagpaTHble HepaBeHCTBa,
n3obpaxkaTtb peLieHNne HepaBeHCTB Ha YMCTOBOM NPAMOW, 3anmncbiBaTb
peLleHne C MOMOLLLbIO CUMBO/OB

2.6

Pewartb cuCTEMbI MHEWNHBIX HepaBeHCTB, CWCTEMbl HEPaBEHCTB,
BKAwO4YawLwme KBagpatHoe HepaBeEHCTBO, M306pa)KaTb pewieHne
CncTteMbl HepaBeHCTB Ha UnMCcnoBon I'IpFIMOl‘/'I, 3arnuncbiBatb peLleHne C
noMoLlibo CMMBOJIOB

2.7

Mcnonb3osaTb HepaBeHCTBa Npwn peleHnn pa3/inyHbIX 3agad

dyHKLMMU

3.1

Pacno3HaBaTtb GyHKLUNM N3YyHEHHbIX BUAOB. [10Ka3biBaTb CXxeMaTU4eECKMN
pacnonoxeHue Ha KOOpPAMHATHOM NOCKOCTU rpadpukoB GyHKLMN
Buaa:y =kx,y=kx +b, ,y=ax?+ bx + c B 3aBUCMMOCTM OT 3HAUEHUNI
KOo3pPMUNEHTOB, ONMCbIBaTb CBONCTBA GYHKL MM

3.2

MokasblBaTb CxeMaTU4yeCcKu pacrnonoXeHne Ha KOOopAMHaTHOU
na1ockocTn rpadmnkoB GyHKUMM BMAa , y = |X| U1 onmucbiBaTb CBOMCTBA
OYyHKUMM

3.3

Ctpoutb n wn3obpaxatb cxeMaTuyeckm rpadunku KBagpaTUUHbIX
YyHKUMI, onucbiBaTb CBOMCTBA KBagpaTU4UHbIX GYHKUMKA N0 UX
rpadukam
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PacnosHaBaTb KBagpaTU4HyO ¢yHKUMIO no ¢opMmyne, NPUBOOUTb
3.4 npuMepbl KBagpaTUUHbIX PYHKUMA U3 peanbHOU >XXU3HU, GU3UKWK,
reoMeTpmmn
4 ApndmMeTnueckasa n reometTpmyeckan nporpeccumn
41 PacnosHaBaTb apnPpMeTNUECKYO 1 FTeOMEeTPUUECKYH0 NPOorpeccumn npm
' pasHbix cnocobax 3agaHus
BbINONHATE BbIYMCMEHMA C WCNOMb30OBaHMEM QOpPMyn nN-ro 4yneHa
4.2 apndMeTn4eckom n reoMeTpmUYeckom nMporpeccuini, CyMmbl NeEpPBLIX N
UseHoB
4.3 MN3o6paxkaTb YneHbl NOCNe[0BaTe/IbHOCTU TOUKaMM Ha KOOPAMHATHOM
' MAOCKOCTU
Pewatb 3agaumn, cBaA3aHHblE C UMC/IOBbIMW NOCNEA0BATE/IbHOCTAMU, B
4.4 TOM 4ucfe 3agaynm W3 peanbHOM >XM3HU (C  MCNONb30BaHWEM
Kanbkynatopa, uM@poBbIX TEXHOMOTMI)
5 BepoATHOCTb 1 cTaTUCTMKA
M3enekatb n npeobpasoBbiBaTb MHGOPMALUIO, NpPeacTaBleHHYH B
5.1 pa3nINUHbIX UCTOYHWKAX B Buae Tabnuu, pguarpamm, rpaduKkos,
npeacTaBNATb AaHHbIE B BUAe Tabnuu, anarpamm, rpadunkoBs
59 Pewartb 3agayn opraHM3oBaHHbIM NepebopoM BapmMaHTOB, a Takxke C
’ MCMNo/NIb30BaHMEM KOMBMHATOPHbIX MPaBu/I U METOA0B
Mcnonb3oBaTtb onucaTenbHble XapakTepUCTUKM ANd  MacCUBOB
5.3 UMCNOBbLIX AaHHbIX, B TOM u4MCMe cpegHue 3HauyeHUs U Mepbl
paccenBaHusa
54 HaxoguTb 4acToTbl 3HaA4YeHWUM M 4YacToTbl COObITUA, B TOM uucne
' NoNnb3ysaAcb pe3ynbraTaMum NpoBeaeHHbIX U3MePEHNIN N HabnoaeHUN
HaxoanTb BEPOATHOCTU CNy4vanHbIX COObITUA B U3YYEHHbIX OMbiTax, B
55 TOM u4ucne B oOnbliTax C PaBHOBO3MOXHbIMU 3/1EMEHTAPHbIMU
' cobbITUAMMN, B cepuax WCMNbITAaHWUA A0 NEPBOro ycrnexa, B cCepusx
ncnoliTaHun bepHynnu
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5.6

MiMeTb NpeactaBneHne O CAy4vyarHOW BefiM4YMHE M O pacnpeaeneHunm
BEPOATHOCTEN

5.7

MMeTb npeacTaBneHme o 3akoHe 60/bLUMX YMCEeN KaK O NPOABNEHUN
3aKOHOMEPHOCTM B C/y4YaiHOM WM3MEHYMBOCTM WU O POMN 3aKoHa
6onbLUMX Yncen B npupoae n obuiecTee

leomeTpuAa

6.1

3HaTb TpuUroHoMeTpudeckne GpyHKLMW OCTPbIX YINOB, HAaXO04UTb C UX
NMOMOLLbIO pas3fMYHble 3NeMeHTbl MPAMOYrO/IbHOrO TpeyrosibHuKa
("peweHmne NpAMOYronbHbIX TpeyronbHMKoB"). HaxognTb (C NOMOLLbIO
KanbKynAaTopa) ANAVHbI 1 yribl 4NA HETabNNYHbIX 3HaYEeHN I

6.2

Monb3oBaTbCH dopmynamm npvBeaeHns n OCHOBHbIM
TPUFOHOMETPUYECKUM TOXAECTBOM AN1A HaXOXAEHWUS COOTHOLLEHUN
MeXxay TPMroHOMEeTPUUECKMMN BENNUYMHAMMU

6.3

Mcnonb3oBatb TeOpeMbl CUHYCOB U KOCWHYCOB ANA HaxXOXAeHUA
pas3finyHbIX 3NEeMEeHTOB TpeyronbHWka ("pelleHue TpeyronbHUKOB"),
NPUMEHATb X NPU PELLEHNN reoMeTpnYecKkmnx 3agau

6.4

Bnagetb MoHATMAMKU npeobpa3oBaHMA Moaobua, COOTBETCTBEHHbIX
aneMeHToB nopobHbix ¢uryp. MNonb3oBatbcA cBoWcTBaMU nonobua
NPOU3BO/bHbIX GUIYp, YMETb BbIYMCAATb AJIMHBI U HaAXO4UTb Yr/bl Y
nono6Hbix ¢uryp. MpuMeHATb cBOWCTBaA nofobua B MNpakTUUYECKMX
3apadax. YMeTb NpuBoAMTb NPUMePbl N0A06HbIX GUTYp B OKPY>KatoLLLEeM
MUpe

6.5

MNonb3oBaTbcA TeopeMaMm O npomseeaeHmMn OTpPE3KOB XopAa, O
npon3segeHnNn oTpe3KOoB CekyLLINX, O KBagpaTte KacaTesibHOMn

6.6

Monb3oBaTbcA BEKTOpaMM, MNOHMMATb WX TEOMETPUYECKUN U
dU3NYECKNUIA CMbICN, NMPUMEHATb UX B PELUEHUN TeOMEeTPUUYECKUX U
dunsnyeckunx 3apau. NpnMeHATb ckanApHOe NPon3BeaeHNe BEKTOPOB
ANA HaxXoXXAeHWA ASINH N YII0B

6.7

MNonb3oBaTbcA METOO40M KoopAaunHaTt Ha N/10CKOCTU, NPNMEHATb €ro B
peweHnn reoMeTpnyecKnx N rnnpakTnv4eckmnx 3agad
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Bnagetb  MOHATUMAMM  MPaBUIBHOFO  MHOrOYrosibHWKa,  AUHbI
OKPY>KHOCTW, ANIMHBI YT OKPY>XKHOCTU U paanaHHOW Mepbl yrna, yMeTb

6.8 .
BblUMCNATL NNowaab Kpyra u ero 4vacTten. NpnuMeHATb MNonyyYeHHble
YMEHMA B NpaKkTUYeCKNX 3agavax
6.9 HaxoanTbe ocn nnum LeHTPbl CUMMETPUN PUryp, MPUMEHATb ABUXKEHUA
’ N/I0OCKOCTU B MPOCTENLLMX Cy4vaax
MpuMeHATb  NO/Ay4YeHHble 3HAHWMA Ha MNpakTMke - CTPOUTb
MaTeMaTnyeckme Moaenn anAa 3agadv peanbHOW >XU3HW U NPOBOAMTL
6.10 COOTBETCTBYOLLME BbIYMCAEHUA C TMPUMEHEHMEM nogobusa u
TPUrOHOMETPUYECKMX  YHKUMA  (Nonb3ysacb, rae Heobxogmmo,
KanbKynaTOpPOM)
lNMpoBepseMble aneMeHThbl coaep>kaHusa (9 knacc)
Koa lMpoBepsaeMbIn 3NeMEHT cogep kaHnsa
1 Ymcna m BbluNCIEHNA
11 PaunoHanbHble uncna, nppaumoHanbHble Yncna, KOHeYHble U 6EeCKOHEeYHbIe
) necATUYHbIE ApOo6U
MHOXECTBO AEMCTBUTE/NbHbIX 4YMUCEN, AOENCTBUTENbHbIE 4Mcna Kak
19 6ecKkoHeuYHble gecAaTuYHble apobu. BsaMMHO ogHO3HaAUYHOE COOTBETCTBUE
' MeXay MHOXECTBOM [OEWNCTBUTENbHBIX 4YMCEN WM KOOpPOMHATHOW NpPAMOWN.
CpaBHeHMe OeNCTBUTENbHbIX YMCEN
1.3 ApndmeTtnueckmne AemncTBmA ¢ 4ENCTBUTENbHBIMU YMCNaMN
N3mepeHuna, npnbnmxxkeHua, oueHkn. Pazmepbl 06BEKTOB OKpYy>KatoLLLEro
14 Mupa, OANNTENbHOCTb MPOLECCOB B OKpy>katoweM mupe. NpmnbnmieHHoe
) 3HaUeHMe BENUYUYMHBI, TOYHOCTb nNpubnm>xeHma. OkKpyrneHne yucen.
Mpuknaka v oueHKa pe3ynbTaTtoB BblYNCIEHNN
2 YpaBHEHNA N HeEpaBeHCTBA
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2.1 YpaBHEHMA C OAHON NEPEMEHHOM
2.2 JlnHenHoe ypaBHeHMe. PelleHne ypaBHEHUN, CBOAALLMXCA K TMHENHbIM
2.3 KeappaTHoe ypaBHeHuMe. PellieHWe ypaBHEHUIN, CBOJALLMXCA K KBaAPaTHbIM
BukeBapgpaTHoe ypaBHeHue. [NpuMepbl peweHMA ypaBHEHUN TpPeTben u
24 YeTBEPTOM CTENEeHen pa3noXXeHUeM Ha MHOXKUTENN
2.5 PelwweHne opobHO-paumoHanbHbiX ypaBHEHNI
2.6 CuncreMbl ypaBHEHUN
2.7 YpaBHeHMe C ABYMA NepeMeHHbIMU 1 ero rpadpuk
2.8 PeweHune cucteM ABYX TMHENHBIX YPpaBHEHWN C ABYMA NePEMEHHbIMU
59 PelwueHne cnctemM gByx ypaBHeHWUI, OOHO U3 KOTOPbIX IMHENHOE, a Apyroe -
) BTOPOW CTeneHu
2.10 |lpadunueckana nHTepnpeTaLna cCUCTEMbI ypaBHEHUI C ABYMA NepPEMEHHbIMUA
2.11 PeweHune TekcToBbIX 3aga4 anrebpanyeckmm cnocobom
2.12 Ymncnoeble HepaBeHCTBA M X CBONCTBA
2.13 |PelwweHne NMHENHbIX HEPaBEHCTB C O4HOM NepeMeHHOoMn
2.14 |PeweHne cucteM NIMHENHbIX HEPABEHCTB C OAHOWN NepeMeHHOMN
2.15 KBagpaTHble HepaBeHCTBa
lpadunueckan nHTepnpetTauma HEPaBEHCTB U CUCTEM HEPABEHCTB C OBYyMA
216 nepemMeHHbIMU
3 OyHKLNM
3.1 KesagpatnuHasa pyHKUMA, ee rpaduk u ceowrctea. [Napabona, koopamHaThbl
) BepLnHbl napabonbl, 0Cb CMMMeTpumM napabonbl
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3.2 MNpadnkm dyHKuMn y = kx,y = kx + b u nx ceoncTea
3.3 Mpadukum GyHKUNI , Y = X3 U UX CBONCTBA
3.4 Mpadukn dyHKLMK , Y = |X| U NX CBOMUCTBA
4 Ymncnoeble NocnenoBaTesibHOCTH
OnpegeneHve u cnocobbl 3agaHMA YUCMOBbLIX MOCNeAoBaTENbHOCTEN.
4.1 3agaHuve nocnenoBaTebHOCTU pekyppeHTHOW dopmynon n GpopmMynom n-ro
usieHa
4.9 Apudmetnyeckaa nporpeccua. GopMynbl n-ro 4vneHa apmdMeTnyeckomn
) nMporpeccuun, CyMMbl NEPBbLIX N Y1EHOB
43 leomeTpunyeckaa nporpeccusa. PopMynbl n-ro yneHa reoMeTpmyYeckon
' nporpeccuu, CyMMbl NEpPBbLIX N Y1EHOB
N306pa)keHne 4neHoOB apuPMeTUUECKON U TEOMETPUYUECKON MNPOrpeccui
4.4 TOUKaMM Ha KOOPAMHATHOW MAOCKOCTWU. JINHENHbIM M 3KCMOHEHUMANbHbIN
pocT
4.5 Cno>kHble NPOLEHTHI
5 BepoATHOCTb U cTaTUCTHKA
lMpeactaBneHne p[aHHbIX B BUAe Tabnuy, Aaunarpamm, rpadukos,
5.1 MHTepnpeTauma AaHHbiX. YTeHne w©n noctpoeHme Tabnuu, pumarpamm,
rpadpmKoB No peanbHbIM SaHHbLIM
5.2 NepectaHoBkM K dakTOpMan
5.3 CoueTaHusa 1 Yncno codeTaHum
5.4 TpeyronbHuk Nackans. PelleHue 3agay ¢ UICMONb30BaHMEM KOMBUHATOPUKMN
55 leoMeTpunyeckaa BepoATHOCTb. CnydanHbin BbIBOpP TOUKM U3 PUTypbl Ha
) MJA0CKOCTU, N3 OTPEe3Ka U U3 Ayrn OKPY>XHOCTHU
5.6 McnbiTaHme. Yenex n Heygaua. Cepua ncnbelTaHMin 00 NepBoro ycrnexa
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57 Cepusa ucnbiTaHnn bepHynnu. BepoaTHOCTU cOBbITUIN B CEPUN UCTIbITAHUN
) BepHynnu
5.8 CnyyanHana BenuumHa 1 pacnpeneneHne BepoaTHoCcTen
59 MaTeMaTuyeckoe oxmgaHue n gucnepcua. lNpumepbl MaTeMaTUYeCKOro
’ OXMOaHNA Kak TeopeTUYeCcKoro cpegHero aHavyeHna BeNmMUYmHbl
510 MaTteMaTuyeckoe oOXugaHue U Aucrnepcusa cayvyamHowm BenUUUHbE "4yunucno
’ YCMNEexXoB B cepuu ncnbitTaHum bepHynnn"
511 lMoHATME 0 3aKoHe 6onbLKnxX uncesn. IamepeHmne BEPOATHOCTEN C MOMOLLLbIO
’ yacToT. Ponb 1 3HaueHMe 3akoHa 6onbLUMX Yncen B Npupoae 1 obLiecTee
6 feomeTpuA
6.1 CunHyc, KocuHyc, TaHreHc yrnoB oTr O pgo 180°. OcHoBHOe
) TpUroHoMeTpuyeckoe ToxkaecTso. PopMynbl NnpmBeaeHUA
PeweHne TpeyronbHMKoB. TeopeMa KOCMHYCOB M TeopeMa CUHYCOB.
6.2 PelwleHune npaktnyeckmx 3agady c MCNONb30BaHMEM TeOpeMbl KOCUHYCOB U
TeopeMbl CUHYCOB
6.3 MpeobpazoBaHue nonobusa. Noaobme cooTBETCTBEHHbLIX 3/1IEMEHTOB
6.4 Teopema 0 npowsBedeHUM OTPE3KOB XOp4, TeopeMbl O Npomn3BeaeHun
) OTPEe3KOB CeKyLLMX, TeopeMa 0 KBaapaTte KacaTe/lbHOW
Bektop, n4nuHa (Moaynb) BeKTOpa, COHamnpaBneHHble  BEKTOpPbI,
6.5 MPOTMBOMNO/IOXKHO HanpaeNeHHble BEKTOPbl, KO//IMHEAPHOCTb BEKTOPOB,
' paBeHCTBO BEKTOPOB, onepaunn Hag BekTopamMu. PasnoxxeHue BekTopa no
OBYM HEKONNMHEaPHbIM BEKTOPaM
6.6 KoopawnHatbl BekTopa. CkanapHoe npoun3seaeHne BEKTOPOB, MPUMEHEHNE
) L1 HaXoXXAeHWA O/INH N YTNI0B
[exkapToBbl KOOPANHATbI HA N1OCKOCTU. YpaBHEHMA NPAMON N OKPY>KHOCTU B
6.7 KoopAauHaTtax, nepeceveHmne OKPY>XHOCTEN U NpAMbIX. MeToa kKoopauHaT U
€ro NpuMeHeHmne
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6.8 [MpaBuNbHbIE MHOTOYroOIbHUKKN

6.9 [nuHa okpy>xHocTu. pagycHasa n paguaHHas Mepa yrna, BbluMcreHue onH
' YT OKPY>XKHOCTEN

6.10 Mnowanb Kpyra, cekTopa, cerMeHTa

6.11 LOBV>KEHNA MNOCKOCTU M BHYTPEHHUE CUMMETPUN PUryp (3n1eMeHTapHble
' npeacrtaeneHuns). NapannensHbii nepeHoc. NoBopoT

[OnAa npoBegeHMA OCHOBHOIO rocyfapcTBEHHOro 3Kk3aMeHa No MateMaTtuke (ganee -
OI'D no MateMaTunke) NCMonb3yeTca nepeyeHb (kogndmkatop) npoeepsaeMbix TpeboBaHUM K
pe3ynbTaTaM OCBOEHMA OCHOBHOM o06pas3oBaTesibHOWM MporpaMMbl OCHOBHOro o06Llero
o06pa3oBaHNA N 3NEMEHTOB COAEP>XKAHMUA.

MpoeepsaemMbie Ha O3 no maTeMmaTmKe TpeboBaHMA
K pe3ynbTaTtaM 0CBOEHNA OCHOBHOWM o6pa3oBaTte/ibHON NPOrpamMmmbl

OCHOBHOro 06u1ero obpazopaHus

Kon MpoBepseMble TpeboBaHMA K NPeaMETHbIM pe3y/ibTaTaM OCBOEHUA
nposepaemor OCHOBHOM 06pa3oBaTeNlbHOW NporpaMMbl OCHOBHOTO 06LLEero
o TpeboBaHuA obpasoBaHua Ha ocHoBe PIOC
1 YMeHne onepupoBatb MOHATUAMU: MHOXECTBO, MOAMHOXECTBO,

onepaunu Hag MHOXXECTBaMU; yMEeHMeE onepupoBaTb NOHATUAMM: rpad,
CBA3HbIM rpad, AepeBo, UMKA, NPUMEHATb UX NPU peLleHMn 3agad;
yMeHne ucnonb3oBaTb rpapuyeckoe npeacTaBieHMEe MHOXECTB A/1A
onuncaHus peasnbHbIX MPOLECCOB U ABNEHUNM, NPU pPeLleHnn 3apay U3
OPYrux yuebHbIX NpeaMeToB

2 YMeHune onepupoBaTtb NOHATUAMWU. onpeageneHne, akCnoma, Teopema,
AoKa3aTtenbCTtBO, YyMeHMe pacrno3HaBatb WCTUHHbIE W JIOKHbIE
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BblCKa3blBaHWA, MNPUBOAUTbL MPUMEPbl U KOHTPMPUMEPbLI, CTPOUTb
BblCKa3blBaHWA U OTPULAHWNA BbICKa3blBAHUM

3 YMeHne onepupoBaTtb MOHATUAMU: HaTypanbHOE YMC/IO, MPOCTOE U
COCTaBHOE YUCNO, [AeNMMOCTb HaTypasnbHbIX YWUCen, MNpPU3HaKK
OenuMOoCTU, Lenoe 4nmcno, Moaynb 4vmncna, obblKkHOBEHHas Apob6b n
necAatnyHan apobb, CTaHA4APTHbLIN BUA YMcna, paunmoHanbHoe YMcno,
nppaumoHanbHoe uucrio, apudMeTUYeckuin KBadpaTHbIN KOPEHb;
yMeHWe BbIMOMHATb OENCTBUA C  4YMCNaMu, CcpaBHMBATb U
ynopagoumMBaTtb 4ucna, npeacrtaBnATb uMcia Ha KOOpAMHATHOM
NpAMOW, OKPYrnATb 4ucna; yMmeHue aenatb MPUKUAOKY W OLEHKY
pesynbraTa BbIYNUCNEHUN

4 YMeHne onepupoBaTb MOHATUAMU: CTEMNEHb C LeNblM noka3aTenem,
apudMeTnYecKnin KBagpaTHbll KOpeHb, MHOTousnieH, anrebpanyeckas
Opobb, TOXAECTBO; 3HAKOMCTBO C KOPHEM HaTypasibHOM CTeneHu
6onblle eauHUUbl; YMEHMEe BbINOMHATL pacyeTbl no dopmynam,
npeobpasoBaHMAa UenblX, OPOOHO-pauMOHanbHbIX BbIPaXEHUN U
BbIpa>XE€HUN C KOPHAMMW, Pa3/ioXKeHMEe MHOrovsieHa Ha MHOXMUTENN, B
TOM 4ucne ¢ Ucnonb3oBaHMeM GopMyn pa3HOCTU KBagpatoB W
KBagpaTta CyMMbl M pa3HOCTU

5 YMeHMVe onepmupoBaTtb NOHATUAMMU: YNC/IOBOE PAaBEHCTBO, YpaBHEHUE C
OQHOW MNEepeMeHHOW, YUC/MOBOE HEepaBEeHCTBO, HEPaBEHCTBO C
nepeMeHHoOWn; yMeHue peluaTb IMHENHble N KBaapaTHble YpaBHEHUSA,
OpOo6HO-pauMoHanbHble YpaBHEHMA C O4HOW NMEepPeMeHHOW, CUCTEMbI
OBYX NIMHEWNHbIX YPaBHEHUN, NMHENHbIE HEPABEHCTBA U UX CUCTEMDI,
KBagpaTHble W Apo6HO-pauuoHanbHble HepaBeHCTBa C  OOHOM
nepeMeHHoOM, B TOM YMCe NPU peLLEHUN 3a4a4 U3 APYruX NpeaMeToB U
npakTu4yeckmnx 3aga4v; yMeHme Ncnonb3oBaTb KOOPAUHATHYIO MPAMYHO U
KOOPAWHATHYI MNOCKOCTb ANA M306paXkeHUs pelleHuin ypaBHEHUN,
HEepaBEHCTB U CUCTEM

6 YMeHune onepupoBaTtb NOHATUAMU: GYHKUMA, TpaduK GYHKLUNWN, HYNN
OYHKUMM, NPOMEXKYTKN 3HAKOMOCTOAHCTBA, MPOMEXYTKM BO3pacTaHuse,
ybblBaHMA, HanbonbLuee N HaMMeHbLLee 3HaYeHUA GYHKLUUN; yMeHne
onepupoBatb MOHATUAMMU: NpAMaa NPOMNOPLMOHANbHOCTb, TNHENHAA
byHKUNMA, KBagpaTtuyHaa ¢yHKumA, obpaTtHaAa NponopuMoHanbHOCTb,
napabona, runepbona; yMmeHue CTpouUTb rpadukn  GyHKUUN,
ncnonb3oeaTtb rpadukn gna onpeneneHnUa CBOWCTB MPOLECCOB WU
3aBMCMMOCTEN, 1A pPeLUeHmna 3a4ay n3 gpyrnx yuebHbix npeaMeTos n
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peanbHOM XXN3HW; yMeHWNe BbipaxkaTb GopMyiaMu 3aBUCUMOCTU MexXay
Be/IMUMHAMU

YMeHue onepupoBsaTb MOHATUAMMU: nocnenoBaTenbHOCTb,
apupmMeTnyeckaas U reoMeTpuueckas  MPOrpeccum;  YMeHue
ncnonb3oBaTb CBOMCTBA MNocrenoBatesibHOCTEN, GOPMY/bl CYyMMbl U
obLiero uneHa npu peleHUn 3agad, B TOM 4ucie 3agad U3 gpyrux
y4ebHbIX NpeaAMeTOB U peanbHOMN XN3HU

YMeHue pellaTb 3a4a4M pa3HbIX TUMOB (B TOM YMC/ie Ha NMPOLLEHTbI, 401U
N 4acTu, ABMXKEHWe, paboTy, LeHy TOBAapOB M CTOMMOCTb MOKYMOK U
yCnyr, Hanoru, 3agadn n3 061acTn ynpaeneHnsa TMYHbIMU U CEMENHBIMU
dMHaHCaMK); yMeHMe  COCTaBNATb  BbIPaXXeHWA,  ypaBHEHWA,
HepaBeHCTBA W CUCTEMbl MO YCNOBUKO 3agayn, uccnenoBaTtb
noslyyeHHoOe peLleHne N oLeHMBaTb NPaBAonof06HOCTb MOMYUYEHHbIX
pe3ynbTaTton

YMeHVe onepupoBaTtb NOHATUAMU: ¢uUrypa, Touka, OTpe3oK, npsamas,
nyd, ToMaHas, yron, MHOroyrofibHUK, TPeyrosibHUK, paBHO6eAPEHHbIN U
PaBHOCTOPOHHWUI  TPEYroNbHUKM, MNPAMOYrO/ibHbIA  TPEYrofibHUK,
MeanaHa, buccekTpuca M BbiCOTa TPEYroNbHUKA, YETbIPEexXyronbHUK,
napannenorpaMMm, pomb, NpPAMOYrosibHUK, KBagpaTt, Tpaneuus;
OKPY>XHOCTb, Kpyr, KacaTe/ibHasA; 3HaKOMCTBO C MPOCTPaHCTBEHHbIMU
durypamm; ymeHue peluatb 3agadu, B TOM 4uc/e U3 NOBCEOHEBHOM
>XW3HU, Ha HaxXoXAEeHWe reoMeTPUUYEeCcKUX BeNUYUH C NPUMEHEHUEM
N3yUeHHbIX CBONCTB pUryp n paktos

10

YMeHVe onepupoBaTb MNOHATUSMU: pPaBEHCTBO OUryp, pPaBEHCTBO
TPeyronbHUKOB; MNapanienbHOCTb U NeprneHaAnKYNAPHOCTb MNPAMBbIX,
yron Mexay npAMbIMU, MepneHaukynsap, Hak/lIoHHad, Mpoekums,
nogobue duryp, nogobHble TPEYronbHNUKN, CUMMETPUA OTHOCUTENbHO
TOUKN U NPAMON; YMeHWe pacro3HaBaTb PaABEHCTBO, CUMMETPUID U
nopobue éuryp, napannenbHoCTb U NeprneHaAnKYNApHOCTb NMPAMbIX B
OKpY>KaroLLeM Mupe

11

YMeHue onepmnpoBaTtb NOHATUAMM: A/INHA, PACCTOAHME, Yyron (BeiMumHa
yrna, CWUHYC U KOCWHYC Yyrna TpeyrosnbHuka), nnowiagb; yMeHue
oLeHMBaTb pa3Mepbl NPeaAMETOB U 06BbEKTOB B OKPY>KaloLeM MUPE;
yMeHue NPUMEHATb dopMy bl nepumeTpa " nnowagmn
MHOrOYrofIbHUKOB, A/IMHbI OKPY>XHOCTWM W nnowaaun Kpyra, obbema
NpPAMOYro/ibHOro napannenennunena; yMeHue NpPUMEHSTb MPU3HaKK
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paBeHCTBA TPEYrofibHUKOB, TEOPEMY O CYMME YI/IOB TPEYrosbHMKA,
Teopemy [Mudaropa, TPUrOHOMETPUUECKME COOTHOLLUEHMS A/A
BbIUMCNEHUA ANIMH, PACCTOAHUN, NoLlaaen

12

YMeHue un3obpaxkaTb nnockue ¢urypbl M UX KoMBUHauUMW,
NPOCTPaHCTBEHHblE GUIypbl OT PYKM, C MOMOLLbH YepTeXXHbIX
WHCTPYMEHTOB U  3/IEKTPOHHbIX CPEeACTB MO TEKCTOBOMY MU
CUMBO/IbHOMY OMUCaHUIO

13

YMeHMe onepupoBatb  MOHATUAMW:  NPAMOYrosibHaa  cucTeMa
KOOpAMHaT; KOoOpAuHaTbl TOYKW, BEKTOpP, CyMMa BEKTOPOB,
npou3BedeHMe BeKTopa Ha 4WUCno, CcKanApHoe npou3BeneHune
BEKTOPOB; YMEHME WCMoNb30BaTb BEKTOPbl W KOOpAMHATbl ANA
npeacTaBNeHNA AaHHbIX U pelleHnsa 3agadv, B TOM Yncne u3 apyrux
yuyebHbIX NPegMETOB U peanbHOM XXU3HU

14

YMeHVe onepupoBaTb MOHATUAMU: CTONOUKOBbIE W  KPYroBble
ovarpammbl, Tabnuupl, cpegHee apudpMeTumyeckoe, MeauaHa,
Hanbonbllee U HaMMeHbllee 3Ha4YeHUsa, pasMax YMcrioBoro Habopa;
yMeHne u3BnekaTtb, WHTepnpetMpoBatb W npeobpa3oBbiBaTb
nHbopMauuo, npeacrtaBneHHyo B Tabnuuax M Ha guarpammax,
OTpaXkatoLLyto CBOMCTBA M XapaKTEePUCTUKU peasibHbiX MPOLEeCcCcoB U
ABMEHUN; YMeHWe pacno3HaBaTb W3MEHYMBbIE BENUYUHbLI B
OKpY>KaroLLeM Mupe

15

YMeHne onepupoBaTb MNOHATUAMMU: CrlydalHbll ONbIT (CyYanHbIN
9KCNEePUMEHT), 9NneMeHTapHoe cobbiTue (3neMeHTapHbIn Kcxomn)
CflydyamHoro onbita, criydyanmHoe cobbiTue, BEPOATHOCTb COObLITUS;
YMEHME HaxoauTb BEPOSATHOCTU CNydanHbiX COObITUM B OnbiTax C
pPaBHOBO3MOXXHbIMU 3/1EMEHTAPHbLIMU CODOBLITUAMU; YMEHUE peLlaTb
3aja4yn MeToAO0M opraHM3oBaHHOro nepebopa M ¢ NCNONb30OBaAHUEM
npaBuia YMHOXEHWA; YMeHWe OLeHWBaTb BEPOSATHOCTU peanbHbIX
cobbITUI U ABNEHUN, NOHUMATb PONb NPAKTUUYECKM OOCTOBEPHbIX U
ManoBePOSATHbIX COObLITUA B OKPY>XXalLIEM MUPE U B >KU3HWU;
3HAaKOMCTBO C MOHATUEM HE3aBUCUMbIX COObITUW; 3HAKOMCTBO C
3aKOHOM 60/bLLUNX YNCES U EF0 POSIbHO B MAaCCOBbIX ABNEHUAX

16

YMeHne BbiGUpaTbh NoaxoAAlInIA W3YUeHHbIM MeTod ONA pelleHud
3apayn, NpuBOANTb MPUMEPbI MaTeMaTUUECKNX 3aKOHOMEPHOCTEN B
npUpoae N >XU3HU, pacno3HaBaTb NPOsBIeHNe 3aKOHOB MaTeMaTUKM B
WCKYCCTBE, OMNUCbIBaTb OTAENbHble BblgatoliMeca peaynbraThl,
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nonyyeHHble B XO4e Pa3BUTUS MaTeMaTUKWM KakK Hayku, NPUBOAUTH
NnpUMepbl MaTEMaTUYECKNX OTKPbLITUIN N UX aBTOPOB B OTEUYECTBEHHOM U
BCEMUPHOMN UCTOPUN

lNepeyeHb aNeMeHTOB coaep kaHusa, npoeepaemMbix Ha OID

no MatemMmatuke

Koa [MpoBepsaeMbIV 31EMEHT coaep>KaHMA
1 Yumncna m BblunCieHNA
1.1 HaTypanbHble 1 uenbie yncna. NpusHaky 4enmMocTu Lenbix unmcen
1.2 O6bIKHOBEHHbIE U gecATUYHble Apobu, npoueHTbl, 6ecKoHeuHble
nepuopguyeckmne gpobu
1.3 PauvoHanbHble 4ucna. ApmdmeTtmyeckme ornepaumm c paumoHasbHbIMMU
ymncnamm
1.4 LenctBntencHble yncna. ApndpmMmeTmyeckme onepaumm ¢ AeNCTBUTENbHbIMMA
ymncnamm
1.5 Mpnbnu>keHHble BbIYMCNEHMA, NMPaBuia OKPYrIeHnA, NpUuKMakKa U oueHka
pesynbraTa BblUNCNEHUN
2 Anrebpanyeckme Bblpa>keHunsa
2.1 ByKkBeHHble Bbipa>keHUA (Bblpa>keHMA C NePEMEHHbIMU)
2.2 CteneHb ¢ uenbiM nokasateneM. CTteneHb C paunoHasnbHbIM NOKa3aTeseM.
CsoWicTtBa cTeneHun
2.3 MHorouneHsbl
2.4 Anrebpanueckasa gpobb
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2.5 ApndmMeTnyecknn  KopeHb  HaTypanbHoW  cTeneHun. [enctema ¢
apudMeTnyecKMMmM KOPHAMN HaTypanbHOW CTENeHN
3 YpaBHEHMA N HepaBeHCTBa
3.1 Llenble n gpobHo-paunoHanbHbie ypaBHeHUA. CUCTEMbI M COBOKYMHOCTMU
ypaBHEHUN
3.2 Llenblie n apobHo-paumoHanbHble HepaBeHcTBa. CUCTEMbI M COBOKYMHOCTM
HepaBeHCTB
3.3 PeLwieHne TekcToBbIX 3a8a4
4 Yumcnosble nocnenoBaTeNbHOCTHU
4.1 MocnepoBaTenbHOCTM, cCNOCO6LI 3a4aHMA NocneaoBaTeENlbHOCTEN
4.2 ApudmMeTnyeckaa mn reometpudeckasa nporpeccun. Dopmyna CNOXKHbIX
NpoLEeHTOB
5 DyHKUNM
5.1. ®yHKUuMA, cnocobbl 3apaHua  ¢yHkumn. [paduk odyHkumm. O6nacTb
onpegeneHna U” MHOXECTBO 3HadeHun o¢yHkummn. Hynn  dyHKUnn.
MpoMeXkyTKM 3HakonocToAHCTBA. [MpOMEXYTKM MOHOTOHHOCTU GYHKUMU.
MakcnMyMbl U MUHUMYMbI GYHKLUMK. HanbonbLuee n HaMMeHbLLee 3Ha4vYeHne
OYHKLMM Ha NPOMEXKYTKe
6 KoopawnHaTbl Ha NPAMON 1 NNOCKOCTU
6.1 KoopguHaTHasa npamas
6.2 [exkapToBbl KOOPAWHATLI HA N/IOCKOCTH
7 feomeTpumA
7.1 leomeTpunueckme Gurypbl n nx CBOMCTBA
7.2 TpeyronbHuMkK
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7.3 MHOroyronbHUKN

7.4 OKpY>XHOCTb 1 Kpyr

7.5 M3MepeHmne reoMeTprUyeCcKmnx BeNUUMH

7.6 BekTopbl Ha N1OCKOCTH

8 BepOFITHOCTb n CTaTnUCTUKAa

8.1 OnucaTtenbHaa cTaTUcTUKa

8.2 BepoatHocTb

8.3 KoMbuHatopuka

8.4 MHo>XecTBa

8.5 padbl
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