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COJAEP/KAHUE OBYYEHUA
7 KIIACC

Havanbnble mnonsatus reomerpuu. Touka, mnpsMas, OTpPe30K, Jyd. Yroa. Bunasl yrios.
BeprukansHple UM CMexXHBIE yrubl.  buccekrpuca yria. JlomaHas, MHOIOYTOJIbHUK.
[TapamienpHOCTD U NEPIEHAUKYIIAPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cHMMETpHH. [IpuMepbl cuMMeTprn
B OKPY’KaloIlleM MUDE.

OcHOBHBIE ITIOCTPOEHMSI C TOMOILBIO LIUPKYJIA U IMHENKHU. TpeyronbHuk. Beicota, Meauana,
OuccekTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUH TpeyroyibHuKU. HepaBeHCTBO TpeyronbHUKA.

CpoiicTBa W TpHU3HAKH PABHOOEAPEHHOrO TpeyroipHUKa. [Ipu3HakKMm paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M IPU3HAKU MapajuieNbHbIX NpsMbIX. CymMMma yrioB TpeyrojpHUKA. BHemHue
YIJIbl TPEYTOJIbHUKA.

[TpstmoyronbHbI TpeyroiabHUK. CBOWCTBO MeAMAHBI MPSIMOYTOJBHOIO TPEYroJIbHUKA,
npoBeNEHHOW K runoreHy3e. lIpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX —TPEYrOJbHUKOB.
[IpssiMOYyTOJIBHBIN TPEYTOJIBHUK C YIiioM B 30°.

HepaBeHcTBa B TeOMETpUN: HEPABEHCTBO TPEYIOJbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
Teopema o OOJIbIIEM YTiie U OONBIIEH CTOPOHE TPEYroNbHUKA. [leprneHIuKysp 1 HAKJIIOHHAS.

I'eomeTpuyeckoe MeCTO TO4YEK. buccexkrpuca yria W CEpeAUHHBIN INEPIEHIUKYISIP K
OTpE3KYy KaK F€OMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M KpyI, XOopJa M JAMAaMeTp, HMX CBOICTBa. B3anMHoOe pacrosiokeHue
OKpYXHOCTH U npsimoii. KacarenbHas u cexyias K OKpy>KHOCTU. OKpy>KHOCTb, BIUCAHHAsI B YTOJI.
Bnucannas u onrcaHHas OKpY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

UYetpipéxyronbHuku. llapamienorpamMm, ero mpus3Hakd M cBoOWcCTBa. YacTHbIE ciydau
napajuieJorpaMMoB (IPSIMOYTOJIbHUK, POMO, KBaJparT), UX NpPHU3HAKW U cBOMCTBa. Tpameuus,
paBHOOOKas Tpamnenus, e€ cBoMcTBa U npu3Haku. [IpsmoyronbHas Tpanenus.

Meron ynBoenust Meauanbl. LlenTpanbHas cummetpus. Teopema anieca u Teopema o
MPONOPLUUOHAIBHBIX OTPE3KaX.

Cpennue TMHUM TpeYrojbHUKA U Tpanenuu. LleHTp Macc TpeyronbHuKa.

[TogoGue TpeyroapHUKOB, KodpdunmentT nomaodus. [lpusnaku mogo0us TPEyroJbHUKOB.
[TpumeneHue mo100ust IPH PEIICHUH MTPAKTUYECKUX 3a7ad.

CaoiicTBa miomaaei reomerpudeckux Quryp. @opmMynsl A MIIOMAAU TPEYrOJbHUKA,
napajuiesorpamma, pom6a u Tpanenun. OTHOIIEHUE TUTOIIAAeH MOJ0O0HBIX GUTYP.

Brruncnenue niomaaei TpeyroabHIKOB M MHOTOYTOJIbHUKOB Ha KJIeT4yaTol Oymare.

Teopema [Tudaropa. [Ipumenenue Teopemsl [Tudaropa npu pemeHNN TPaKTHUECKUX 33]1a4.

CuHyc, KOCHHYC, TaHT'€HC OCTPOTO yIJjla MPsSMOYTOJbHOTO TpeyrojbHUKa. OCHOBHOE
TPUTOHOMETPUIECKOE TOXKACCTBO. Tpuronomerpuieckue Gyukmuu yriios B 30, 45 u 60°.



Brniucannble M LEHTPAJIbHBIE YIUIBI, YIOJ MEXKIY KacaTE€IbHOW W XOPJOH. YTJIbl MEXIY
XOpJlaMU U CeKyIIMMHU. BriricaHHbIe 1 ONKMCAaHHBIC YETHIPEXYTOJIbHUKHN. B3anMHOe pacnosnoxxenue
IBYX oKpyxHOcTel. Kacanue okpyxxHocteil. O01ie kacaTelbHbIe K ABYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, Tanrec yrioB ot 0 10 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
DopMyIIbI IPUBEICHUS.

Pemwienne tpeyronbHukoB. Teopema KOCHHYCOB UM Teopema CHUHYCOB. Pemienue
MIPaKTUYECKHX 3a/1a4 C UCIOJb30BaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[IpeobpazoBanue nonodus. [Tonodue coOTBETCTBEHHBIX JIEMEHTOB.

Teopema 0 IpOU3BENEHUN OTPE3KOB XOPA, TEOPEMBI O ITPOU3BEACHUN OTPE3KOB CEKYIIUX,
TeopeMa O KBaJpare KacaTeJIbHOM.

Bektop, mnuHa (MOAYNb) BEKTOpa, COHANpaBlICHHBbIE BEKTOPHI, MPOTUBOIOIOKHO
HaIlpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTb BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpalMy HaJ
BEeKTOpaMHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkassipHO€ ITPOU3BEIECHNE BEKTOPOB, IPUMEHEHUE /Il HaX0XKJIEHUS JJIUH U YTJIOB.

JlekapToBbl KOOpJAMHATHI HA IUJIOCKOCTH. YPaBHEHUS MpPsSMOM U OKPYKHOCTU B
KOOPJIMHATAX, IEPECEUECHUE OKPYKHOCTEN U NPsAMBIX. MeTo1 KOOpAMHAT U €ro IPUMEHEHHUE.

[IpaBuiibHBIE MHOTOYTOJBHUKH. JJTMHA OKpYKHOCTHU. ['pajlycHas u paJuaHHas Mepa yria,
BBIUMCJIEHHE JUIMH OYyT OKpykHOCTel. [1nomanp kpyra, cektopa, cerMmeHTa.

JIBuKEeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETpHUH (PUTyp (37eMEHTapHbIE MPEICTABICHUS).
[TapannensHbiii nepeHoc. [loBopoT.

IIJIAHUPYEMBIE PE3YJIbBTATbBI OCBOEHHUSA ITPOI'PAMMbBI YUYEBHOI'O
KYPCA «'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHS MpOrpaMMbl y4yeOHOro kypca «l'eomerpusi»
XapaKTEepU3YIOTCSI:

1) naTpuoTHYecKoe BOCIINTAHHE:

IPOSIBIIEHUEM MHTEpeca K MPOLUIOMY M HACTOSILEMY POCCHUICKOM MAaTeMaTHKH,
LEHHOCTHBIM OTHOWIEHWEM K JOCTHKEHHSIM PpPOCCHUMCKMX MAaTeMaTUKOB M POCCUUCKOMN
MaTeMaTUYeCKOH IIKOJIbI, K HCIIOJIb30BAHUIO 3TUX JIOCTH)KEHUH B APYTUX HayKax M MPUKIIATHBIX
chepax;

2) rpaIaHCKoOe U JyXOBHO-HPABCTBEHHOE BOCIINTAHME:

TOTOBHOCTBIO K BBIMOJHEHHIO OOS3aHHOCTEH TIpaKAaHMHA M peau3allud ero Ipas,
IPEJICTaBICHUEM O MaTeMaTHYEeCKMX OCHOBAaX (YHKIMOHMPOBAHUS PA3JIMYHBIX CTPYKTYP,
SBJICHUH, MPOLEAYp T'PakJaHCKOro o0IecTBa (Hampumep, BbIOOPHI, OMPOCHI), TOTOBHOCTBIO K
OOCYX/IEHUIO 3THYECKUX MpPOOJeM, CBSI3aHHBIX C MPAKTHUYECKUM MPUMEHEHHEM JOCTHKEHUH
HAyKH, OCO3HAHUEM BaXHOCTHU MOPAIbHO-ITHUECKUX MPUHIIUIIOB B IEATEIHHOCTH YUEHOTO;

3) TpyAOBOE BOCIMTAHHE:

YCTAaHOBKOM Ha AaKTHMBHOE y4YacTHE B PEUICHMM IPAKTUYECKUX 3aa4 MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM BaKHOCTH MaTeMaTH4eCKOro oOpa30BaHUs Ha MPOTSHKEHUHU Bcei
’KU3HU JIJIs1 YCHEIHOM npodeccrnoHalbHOM 1eATeIbHOCTH U Pa3BUTHEM HEOOXOJMMBIX YMEHUH,
OCO3HAHHBIM BBIOOPOM M TOCTPOCHHEM WHIUBUAYAIbHOW TpPAaeKTOPUH OO0pa3oBaHUA U
KU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTMYeCKOE BOCTIMTAHUE:



CIIOCOOHOCTBIO K 3MOLMOHAIBHOMY U OSCTETHUYECKOMY BOCIPHUSATHIO MaTEeMaTHYECKHX
00BEKTOB, 3a/1a4, PEUICHUIA, PACCYKIECHUN, YMEHUIO BUJETh MATEMAaTHIECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOIO NMO3HAHUSA:

OpUEHTaIle B AESITENbHOCTH Ha COBPEMEHHYIO CHUCTEMY HAay4HBIX INpeACTaBlIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHS YEJIOBEKAa, NPHUPOALI U 0O0IIeCTBa, NOHUMAaHUEM
MaTEeMAaTHYECKON HayKH Kak c(epbl YeIOBEYECKOW MEATETbHOCTH, JTAlOB €€ pa3BUTHS U
3HAYUMOCTH JIJIs1 Pa3BUTHUS LIMBUIM3ALNHN, OBJIAJICHUEM SI3bIKOM MATEMATHUKHA U MAaTEMaTUYECKON
KyJIbTypOM KakK CpEICTBOM IIO3HAHMS MHUpPA, OBJAJECHUEM IPOCTEUIIMMHM HaBbIKAMU
HCCJIeIOBATEIbCKOM IeITECIIbHOCTH,

6) pusuveckoe BocnuTanmue, GOPMUPOBAHUE KYJIbTYPbI 310POBbS M IMOLMOHATBHOTO
OJ1aronmoJryymsi:

FOTOBHOCTBIO IPUMEHATh MAaTEMATUUECKHUE 3HAHUS B UHTEPECAaX CBOETO 3/10POBbs, BEACHUS
3710pOBOro 00pasa >KH3HHU (3I0pOBOE MHUTAHHUE, COATTAHCUPOBAHHBIN PEKUM 3aHATHM M OTHbIXA,
perymsipHas pu3uveckas akTUBHOCTb), C(hOPMHUPOBAHHOCTHIO HABBIKA PEIICKCUU, TIPU3HAHUEM
CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa JPYroro 4eJoBeKa;

7) 3K0JIOTMYeCKOe BOCIIUTAHHE:

OpUEHTAIIMEN HAa MPUMEHEHHWE MAaTEMaTUYECKHX 3HAHWM U1 pelieHus 3ajad B 001acTh
COXpPAHHOCTH OKPYXKAIOIIEH cpefbl, TUIAHUPOBAHUS TOCTYNKOB W OIIEHKM HMX BO3MOXHBIX
MOCNEACTBUI ISl OKPY>KAIOLIEH Cpesbl, 0CO3HAHUEM TJI00AIbHOTO XapaKTepa HKOJIOTHMYECKUX
npo0JieM U MyTel X pelieHus;

8) ajanTanusi K N3MEHAIIUMCS YCJIOBHAM COUMATBHON M NPUPOIHOM Cpebl:

TOTOBHOCTBIO K JCHCTBUSAM B YCJIOBHSX HEONPEIEIEHHOCTH, MOBBIIICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4Y€pe3 MPAKTUUYECKYIO JIEATEeIbHOCTh, B TOM YHCIIE YMEHUE YUUTHCS y JAPYTUX
JI0JIeH, MpuoOpeTaTh B COBMECTHOW JESATEILHOCTH HOBBIC 3HAHWS, HABBIKM M KOMIIETCHIIUU U3
OTIBITA IPYTHUX;

HEO0OXOAMMOCThIO B (POPMUPOBAHUN HOBBIX 3HAHUH, B TOM 4YHCIe (DOPMYIUPOBATH UJIEH,
MOHSITHSI, TUIIOTE3bI 00 00BEKTaxX M SBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, OCO3HABATh
neduIUTH COOCTBEHHBIX 3HAHUHN M KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO OCO3HABATH CTPECCOBYIO CUTYAIIUIO, BOCIIPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOIIMI KOHTPMEp, KOPPEKTUPOBATh MPUHUMAEMbIC PEIICHHUS U JCHCTBUA,
dbopMyIHUpOBaTh U OLIEHUBATH PUCKU U MOCIEACTBUS, JOPMUPOBATH OTIBIT.

METAINPEIMETHBIE PE3YJIBTATBI
ITo3naBaTebHbIE YHMBepPcaJlbHbIe YUeOHbIe AelicTBUS

ba3oBble JJjoruyeckue AeMcTBUA:

L] BBISIBJISATE U xapaKTepmoBaTL CYHIGCTBeHHBIe HpI/IBHaKI/I MATEMATUYCCKUX O6L€KTOB,
MOHSTHUM, OTHOIICHUH MEXIY TMOHATHSAMHU, (OPMYIHPOBATH OMpPENEICHUS TMOHSATHH,
YCTaHABIWBATh CYIIECTBEHHBIN MPU3HAK KJIacCU(PUKAIIMKU, OCHOBAHUS /71 0000IICHUS U
CpaBHEHMS, KPUTEPUHU IPOBOAMMOIO aHAIIN3A;

e BOCIPHHHMATH, (HOPMYIHPOBATh M IMPEOOPA30BBIBATH CYXKIACHHS: YTBEPAUTEIbHBIE U
OTpHUIIATEIIbHBIE, €IMHUYHBIE, YaCTHBIE U OOIINE, YCIOBHBIC,



BBISABIISITh MAaTEMATUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3U M MPOTHBOpEUHs B (pakTax,
JAHHBIX, HAONIONEHMSAX M YTBEPXKACHUSAX, NpeAsaraTb KPUTEPUU MJIs BBIABICHUA
3aKOHOMEPHOCTEH U IIPOTUBOPEUUL;

JIeJIaTh BBIBOZABI C MCIIOJIB30BAHUEM 3AaKOHOB JIOTMKH, NENYKTHBHBIX U WHIYKTHBHBIX
YMO3aKJIIOUEHHM, YMO3aKJIFOUEHUH 110 aHAJIOTHH;

pa3buparh J0Ka3aTeIbCTBA MAaTEMATUYECKUX YTBEPKACHUHN (IpsMBbIE U OT IPOTUBHOIO),
IPOBOJUTH CaMOCTOATEIBHO HECIOXKHBIE JI0KA3aTeNbCTBA MAaTEMAaTHYECKHX (DaKTOB,
BBICTPAaWBaTh apryMEHTALUIO, PUBOIUTH MPUMEPHl M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PACCYKACHHUS;

BBIOMpPATh CIOCOO pemeHus y4deOHOHM 3amaud (CpaBHMBATh HECKOJIBKO BapHUaHTOB
peleHys, BbIOMpaTh Haubosiee MOAXOIAIIUN C y4ETOM CaMOCTOSITEIbHO BBIJCIEHHBIX
KPUTEPUEB).

ba3oBble ncciienoBarejbCcKHe eCTBHUA.

UCIIONIb30BAaTh  BONPOCHI  KaK  HWCCIICOBATCILCKHA  MHCTPYMEHT  IMO3HAHUS,
(GopMyIUPOBaTh BOMPOCHI, (PHKCUPYIONIHE MPOTHBOPEUUE, TPOOJIEMY, CAMOCTOSATEIHHO
yCTaHABJIMBATh UCKOMOE M JIaHHOE, ()OPMHPOBATH THIIOTE3Y, apryMEHTHPOBATh CBOIO
[TO3HUIMIO0, MHEHHE;

NPOBOJUTH IO CAaMOCTOSITEJIbHO COCTABJICHHOMY IUIAHY HECIOXHBIH OSKCIIEPUMEHT,
HEOOJIBIIIOE UCCIIEIOBAHUE MO YCTAHOBICHHIO 0COOCHHOCTEH MaTEMaTHIYECKOTO 00O BEKTa,
3aBUCUMOCTEN 0OBEKTOB MEXKy COOOiA;

CaMOCTOATENILHO (hOPMYITHUPOBATh 00OOIICHHUS U BBIBOJIBI 110 PE3yJIbTaTaM MPOBEIAEHHOTO
HAOJIO/ICHUs, WCCIICOBAHUS, OICHUBATH JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJbTaTOB,
BBIBOJIOB M 000OILEHNI;

MIPOTHO3MPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEITOJIOKECHHUS O
€r0 Pa3BUTHH B HOBBIX YCJIOBHUSX.

Pabora ¢ nnopmanmeii:

BBISIBIISATh HEJOCTATOYHOCTD U M30BITOYHOCTh HH(OPMALIUH, TaHHBIX, HEOOXOIUMBIX JUIS
peLIeHNs 3a1a4H;

BbIOMpPATh, AHAIN3UPOBATH, CUCTEMATU3UPOBATh W MHTEPIPETUPOBATH WH(OPMAIIHIO
pas3INYHBIX BUAOB U (POPM IPECTABICHHUS;

BbIOMpaTh (opMy IpeCcTaBIeHUs WH(POPMAMK U WLIIOCTPUPOBATH pelIaeMble 3a/1aun
CXeMaMH, AMarpaMMaMu, HHOM rpadukoi u MX KOMOMHALMSIMY;

OLIEHUBATh HAAEKHOCTh MH(OPMAIUM 1O KPUTEPUSAM, NMPEII0KEHHBIM YUYUTENIEM WU
c(hOpMyJIMPOBAHHBIM CAMOCTOSITEIBHO.

KOMMyHHKaTI/IBHbIe YHUBEpPCAJIbHBIC y‘-leﬁl—ll)le aelcTBUA:

BOCIPUHUMATh U (OPMYJIMPOBATH CYXJAECHUS B COOTBETCTBHM C YCIOBUSIMU M LEJSIMH
oOlIeHus], SICHO, TOYHO, T'PAaMOTHO BbIpaXkaTb CBOIO TOYKY 3pEHUS B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSICHEHU 110 XOAY PEIICHUs 3a/auyd, KOMMEHTHPOBATh
MIOJIyYEHHBIH PE3yJIbTAaT;

B X07ie 00CYy>/IeHus 3a7aBaTh BOMPOCHI MO CYIECTBY 00CYKIAaeMOi TeMbl, POOIEMBI,
pelaeMoii 3a/1auM, BbICKa3bIBaTh UJIEU, HAIIEJICHHbIE HA IMOUCK PELIECHUS, COMOCTaBISITh
CBOM CYXKJIEHUS C CY>KICHUSIMH JIPYTHX YYaCTHUKOB JMalIora, OOHApyKUBATh pa3inyuue u
CXOJICTBO TO3MLUH, B KOPpeKTHOH ¢(opme (opMyaupoBaTh pa3HOIIACUS, CBOU
BO3PaKECHUS;



® [IPEICTaBIATH PE3yJbTAThl PEIICHUS 3a7ayd, SKCIIEPUMEHTA, MCCIEI0BaHMs, MPOEKTa,
CaMOCTOSATENIFHO BHIOMpATh (OpPMAT BBICTYIICHHS C y4ETOM 3aj1ad MpPE3eHTAlUH |
0COOEHHOCTEHN ayAUTOPUH;

® TIOHMMAaTh M MCIOJIB30BaTh MIPEUMYIIECTBA KOMAHIHON U WHANBUAYAIBHOW pabOThI pu
peleHn: y4yeOHbIX MaTeMaTHYECKUX 3a71ay;

® TPUHMMATH LIEJb COBMECTHOM JESATEIbHOCTH, IJIAHUPOBATh OPTaHH3ALUI0 COBMECTHOM
paboThI, pacHpeneNiaTh BUAbI pPaboT, 10roBapuBaThCs, 00OCYKIaTh MPOLECC U PE3YNIbTaT
paboThl, 0000111aTh MHEHHUSI HECKOJIBKHX JIFOJICH;

® yYacTBOBAaTh B IPYMIOBBIX (opMax paboThl (00CykaeHUs, 0OMEH MHEHUSIMH, MO3TOBbIC
IITYPMBI U IPYTHE), BHIIOIHATH CBOIO YacTh pabOThI U KOOPAWHUPOBATH CBOM JICHCTBUS
C IPYTMMH YICHAMHU KOMaH/Ibl, OLICHUBATh KA4€CTBO CBOETO BKJIA/1a B OO IPOIYKT 110
KPUTEPHSIM, CHOPMYIUPOBAHHBIM YYaCTHUKAMU B3aUMOACHCTBUSI.

PerJ'[ﬂTI/IBHbIe YHUBEPCAJTBHBLIC yqeﬁﬂme JelcTBUS

Camoopranu3anus:
® CaMOCTOSATENILHO COCTaBJIITh IUIAH, AJATOPUTM pelIeHUs 3ajaud (WIM ero 4YacTh),
BbIOMpaTh CHOCOO pelIeHUS € Y4ETOM HUMEIOIUXCS PECYpCcoB U COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTHUPOBATh M KOPPEKTUPOBATH BAPUAHTHI PEUICHUU C y4ETOM
HOBOH MH(OpMAIHH.
CaMOKOHTPOJIb, IMOIIMOHAJILHBIN HHTEJJIEKT:
® BJAJCTh CIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJS Ipoliecca U pe3yibTaTa PEIICHUs
MaTeMaTHYECKON 3a1a4H;
® TPEIBHUACTh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh MpPH PEIICHUU 3a7a4d, BHOCUTH
KOPPEKTUBBI B JCATEIBHOCTh HA OCHOBE HOBBIX OOCTOSITENICTB, HAMJICHHBIX OIIHNOOK,
BBISIBJICHHBIX TPYIHOCTEH;
® OILICHUBATh COOTBETCTBHE PE3yJbTaTa AEATEIBHOCTH MOCTABJIECHHOMN LIETU U YCIOBHUSM,
OOBSCHATH MPUYUHBI JTOCTUKEHUS WIIA HEJTOCTHUKEHUS 11eJIM, HAXOAUTh OIMHUOKY, 1aBaTh
OLICHKY IPHUOOPETEHHOMY OIIBITY.

IMPEJIMETHBIE PE3YJIBTATDBI

K xoniy oOydenuss B 7 kJjacce OOydYalOMMICS TOJYYUT CIEAYIONIUE TPEIMETHbBIE
pe3yIbTATHI:

Pacno3naBaTh M3y4eHHBIE TeOMETpUYECKHE (UTYPBI, ONPENeIsITh WX B3aHUMHOE
pacrnosoxeHune, n300paxkaTh reoMeTpruuecKre (PUryphl, BBITOIHATH YEPTEKU MO YCIOBUIO 3aaUH.
HSMCpS[TB JIMHENHbBIE U YIJIOBBEIC BCIMYWHBI. Pemrate 3aa4i Ha BBIYHCIICHHUC OJIUH OTPE3KOB U
BEJIMYUH YIJIOB.

Jlenate rpyOyI0 OIEHKY JIMHEWHBIX U YTJIOBBIX BEIMYUH MPEIMETOB B PEabHOM JKU3HH,
pa3MepoB MPHUPOJAHBIX 00BEKTOB. Paznuyars pasmMepbl 3TUX 0OBEKTOB IO MOPSIKY BETHUHHBL.

CTpouTh 4epTeku K FT€OMETPUUECKUM 3aa4aM.

ITonw30BaThCs npu3HakaMu pPaBCHCTBA TPCYIrOJIbHHUKOB, HWCIIOJIb30BAaTh IIPU3HAKH H
CBOICTBa paBHOOEPEHHBIX TPEYTOIHHUKOB MPHU PEIICHUH 3a/1a4.

[TpoBOAKUTH TOTUYECKHE PACCYKACHUS C UCTIOTB30BAHUEM I€OMETPHUUECKIX TEOPEM.



[Tonp30BaThbCcsi MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJbHUKOB, CBOHCTBOM
MEIMAaHbl, IMPOBEIEHHOW K THUIIOTEHY3€ MNPSIMOYTrOJIbBHOIO TPEYTrOJbHUKA, B PEUICHUU
reOMETPUYECKUX 3a/1a4.

Onpenenars MapauieIbHOCTh MPSAMBIX C TOMOIIBIO YIJIOB, KOTOPBIE 00pa3yeT ¢ HUMH
cekymas. Onpenensarb NapauiebHOCTh MPSIMBIX C TOMOIIBIO PABEHCTBA PACCTOSAHUN OT TOYEK
OJIHOM IIPSIMOM 10 TOYEK JAPYroM IpsiIMOiA.

Pemats 3a1aun Ha KiieT4aroit Oymare.

[IpoBOUTh BBIUMCIACHUS W HAXOJWTh YHUCIOBbIE M OYKBEHHBIC 3HAY€HHUs YIJIOB B
FeOMETPUYECKHUX 3aJ]a4ax C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOT'OYT'OJIbHUKOB,
CBOICTB yIJIOB, 00pa30BaHHBIX MPH MEPECEUCHUH ABYX MapaJUICIbHBIX MPSAMBIX CeKylIel. Pemars
MPAKTUYECKUE 33/1a4M HA HAXOXKICHHUE YTJIOB.

BraneTs moHsATHEM reOMETPUUECKOT0 MECTa TOUEK. YMETh ONPEesaTh OMCCEKTPUCY yIia
Y CepEIMHHBIN NMEPHEHIUKYISAP K OTPE3KY KaK F€OMETPUUECKUE MECTa TOUEK.

DopmMyIMpOBaTh ONPEAECIEHUS OKPYKHOCTH M Kpyra, XOpJbl U JHUAMETpa OKPYKHOCTH,
MOJIB30BAThCS X CBOMCTBAMU. Y METh IPUMEHSThH 3TU CBOWMCTBA ITPU PELICHUH 3a/a4.

Bnanete MOHATHEM ONMMCAHHOM OKOJIO TPEYrOJbHHUKA OKPYXHOCTH, YMETh HaXOAUTh €&
ueHTp. [lonp3oBaThecs GakTamMu 0 TOM, YTO OUCCEKTPUCH YIIIOB TPEYTOJbHUKA MEPECEKAIOTCS B
OAHOM TOYKE, U O TOM, YTO CEpPEAMHHBIC NEPHEHIUKYJIAPBl K CTOPOHAM TpPEYTrOJbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagete mnoOHATHMEM KacaTeNbHOM K  OKPY)KHOCTH, TOJB30BaTbCsl TEOPEMOM O
NEePHEHANKYJISIPHOCTH KacaTeIbHOM U pajinyca, IPOBEAEHHOIO K TOUKE KaCaHUS.

[Tonp30BaTbCsi OPOCTEMIIMMHU T€OMETPUYECKMMH  HEPAaBEHCTBAMM, MOHUMATh MX
IIPAaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE F€OMETPUUECKUE TTOCTPOEHUS C TOMOILBIO LIUPKYJIS U TUHEHKH.

K xonmy oOyuenus B 8 kiacce oOydaromuiics MOMYYHUT CIEAYIOLUIUE IpEeIMETHBIC
pe3yJIbTaThI:

Pacno3naBath OCHOBHBIE BHUJbI YETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI, MOJIb30BAaThCI HUX
CBOMCTBAaMH MPU PELICHUU T€OMETPUUYECKHUX 3a/1a4.

[IpuMeHsTh CBOICTBA TOUKH TEpEeCceUeHHs MeIuaH TPeYroibHHKa (LIEHTpa Macc) B
pelLIeHUH 3a/1a4.

BnaneTts monaTueM cpeqHen JIMHUM TPEYTrOJIbHUKA W TPAIEUU, PUMEHITh X CBOWCTBA
IIpU pelIeHuu reomerpuyeckux 3axad. [losmb3oBarbes Teopemon ®aneca u TeopemMou o0
MIPONIOPLIMOHATBHBIX OTPE3KAX, IPUMEHATh UX JUIS PEILIEHUS MPAKTUYECKUX 3a/1a4.

[IpuMeHATh PU3HAKK TTO00US TPEYTOILHUKOB B PEIICHUH T€OMETPUUECKHUX 3a/1a4.

[Tonp3oBatbes Teopemoit [Tudaropa 1ist pemieHnst reOMETPUISCKUX U IPAKTHIECKUX 3a]1a4.
CTpouTh MaTeMaTUYECKYIO MOJIENb B MMPAKTUUECKUX 3aJa4aX, CaMOCTOSITENBHO JI€TIaTh YEPTEXK U
HaXOJUTb COOTBETCTBYIOILLNE JIJINHBI.

Bianerb NOHATHSIMH CHUHYCA, KOCMHYCA M TaHIE€HCA OCTPOro yrjia MpsSMOYTOJbHOTO
TpeyrojbHUKa. [10J1630BaThCS STUMH HOHATUAMM JIJISI PEIICHUS TPAKTUYECKHUX 3aa4.

Boruncnsate  (pa3nuyHBIMEH - cocoO0aMM)  IUIOHIAAb  TPEYroJbHUKA W IUIOHIAAU
MHOTOYTOJBHBIX  Guryp (MONB3YysACh, TI€ HEOOXOAUMO, KambKymsTopoM). I[IpumeHSTH
MOJTYyYECHHbIE YMEHUS B IPAKTHYECKUX 3a7avax.

Bianerb MOHATHAMHM BIHCAHHOTO M ILEHTPAJIBHOTO YIia, HMCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaax MeXIy XOpJaMu (CEKYIIMMU) U YIIIe MEXy KacaTeIbHON U XOPA0U MPU
pELIEHUH T€OMETPUUECKUX 3a/1au.



Bnaners MOHATHEM ONMUCAHHOTO YETBHIPEXYTOJBHUKA, IIPUMEHATh CBOMCTBA OIMHUCAHHOIO
YeThIPEXYTOJbHUKA TP PEIICHUH 3aau.

IIpuMeHATh IOJIy4eHHBIC 3HAHMS HA IIPAKTUKE — CTPOMTh MATEMaTU4YECKUE MOJEIU UL
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIME BBIUUCIICHUS C IPUMEHEHUEM 000U
U TPUTOHOMETPHH (II0JIb3YACH, II€ HEOOXO0AUMO, KaIbKYJISTOPOM).

K xonmy oOydenus B 9 kiacce oOyvaromuiics HONXYYUT CIEAYIOIIUE IPEIMETHBIC
pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHE (PYHKIIUH OCTPBIX YIJIOB, HAXOIUTH C UX TOMOILBIO pa3IUYHbIE
JJIEMEHTHI TPSAMOYTOJIBHOTO TPEYrOJbHUKA («PELICHHEe MPSIMOYTOJIBHBIX TPEYTrOJbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANbKYIATOPA) JUIMHBL U YTIIBI JAJ1s1 HETAOJMYHBIX 3HAYCHUH.

[Tonp30BaTbest GOpMyNIaMu MPUBENEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUISL HAXOKICHHSI COOTHOILIEHUI MEXy TPUTOHOMETPUYECKUMH BEJIMYMHAMHU.

Hcnonp30BaTh TEOpEMbl CUHYCOB M KOCHHYCOB JUISl HaXO0XKICHUS Pa3IUYHBIX 2JIEMEHTOB
TPEYrojbHUKa («pElIEHUE TPEYroJbHUKOB)»), NPUMEHITh UX MPU PELICHUH TI€OMETPUUYECKHUX
3az1a4.

Brnaners nonatusimMu npeoOpa3oBaHus 10100Us, COOTBETCTBEHHBIX AJIEMEHTOB MOI00OHBIX
¢uryp. Ilonp3oBarbest cBOicTBaMU 110100Us TPOU3BONIBHBIX (DUTYpP, YMETh BBIYMCIATH JJIMHBI U
HAXOJUTh YIJIbl y MOA0OHBIX Guryp. IIpumMeHsaTs cBoOWCcTBA MOAOOHS B MPAKTHYECKHUX 3a7adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (DUTYDP B OKPYKAIOIIEM MUpE.

ITosp30BaTbCsa TeopeMaMu O MPOU3BEACHUU OTPE3KOB XOpZ, O MPOU3BEICHUHM OTPE3KOB
CEKYILHUX, O KBaJpaTe KacaTeJIbHOM.

[Tonb30BaTbcs BEKTOpaMM, IOHMMATh HUX T€OMETPUYECKUH U (PU3NYECKUIl CMBICI,
IPUMEHSATh UX B PEIHICHUH T€OMETpUYEeCKUX U (usnueckux 3anad. [IpumeHsTh ckaiasipHoe
IIPOU3BEICHUE BEKTOPOB AJIs1 HAXO0XKACHUS JUIMH U YIJIOB.

[Tonp30BaTbcs METOAOM KOOPAMHAT Ha IIOCKOCTH, IPHUMEHATh €ro B pPEIICHUU
F€OMETPUUYECKHUX U NMTPAKTHYECKUX 3a/1a4.

Bragers MOHATHSAMHU NMPaBUIBHOIO MHOTOYIOJbHUKA, JJIUHBI OKPY)KHOCTH, JUIMHBI JYyTU
OKPYKHOCTM M DPaJMaHHOW MEpbl YIJAa, YMETh BBIYMCIATH IUIOIIAAb Kpyra M €ro 4acTem.
[TpyMEHATH MOIyYEHHBIE YMEHUS B IPAKTHUECKUX 3a/1a4ax.

Haxomute ocu (WM 1HEHTpBI) CUMMETPUHM (UTYp, TPUMEHSATH ABM)KEHHS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpuMeHATh NOyYeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTH4YECKHE MOJEIH IS
3aJa4 peaJbHON KU3HU U TPOBOJUTH COOTBETCTBYIOIINE BHIYMCICHUS C IPUMEHEHUEM TO00MS
Y TPUTOHOMETPUYECKUX (PYHKIUH (TOIb3YACh, I'7Ie HEO0X0UMO, KaJIbKYJIATOPOM).

TEMATHYECKOE IINTAHUPOBAHHUE

7 KJIACC
Ne HaumenoBanue | Konnyects DJIEKTPOHHBIE JeaATeIbHOCTb YYUTEJI C
n/ pPa3aesioB U TEM | 0 4aCOB (uudposbie) Y4€TOM NPOrpamMMbl
n NPOrpaMMblI o0pa3oBaTe/bHbIEC BOCIIUTAHUS
pecypchl
1 [Ipocreiimue 14 bubmuorexa [JOK [IpuBneyeHne BHUMaHUS
reOMEeTPUYECKU https://m.edsoo.ru/7f415 | y4ammxcs K LEHHOMY
e Gurypsl 1 ux e2e aCIeKTy U3y4aeMoro Ha
CBOIICTBa. YPOKE SIBJICHUS,
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Hsmepenue
T€OMETPUYECKHU
X BCJIMYHUH

opraHu3zaiys ux paboTsl ¢
COLIMAJIBHO 3HAYMMOMU
uHpopManuei, mosry4eHHOH
Ha ypOKe

TpeyroabHuKH

22

bu6mmoreka [JOK
https://m.edsoo.ru/7f415
e2e

VYcranoBneHue
JIOBEPUTEIBHBIX OTHOILICHUI
MEX1Y YUUTEISIMU 1
y4YaIIuMUCs, KOTOPBIE
CIOCOOCTBYIOT IIO3UTUBHOMY
BOCIIPHSATHIO TPEOOBaHUI
y4yalmuxcs u TpeboBaHuN
yuuTenei, 00paieHnto
BHUMaHUsI Ha HH(POPMAIHIO,
o0CcyxIaeMylo Ha ypoke,
HIOBBILICHUIO X
IIO3HABATEIbHOW aKTHBHOCTH.

[TapannensHbie
psiMbIE, CyMMa
YIJIOB
TpEyroJbHUKA

14

bubmuoreka [JOK
https://m.edsoo.ru/7f415
e2e

Hcnonbp3oBaHue
WHTEPaKTUBHBIX (HOPM
paboThl yyanuxcst Ha ypoKe:
MHTEIUICKTYAJIbHBIE UTPBHI,
CTUMYJIMPYIOILIHE
MT03HABATEIIbHYIO
MOTHBALMIO YUaIlINXCH;
rpynmnoBast paboTa uiu
paboTa B mapax, KOTOpbIE
ydaT y4amuxcsi paborarh
BMECTE U
B3aMMOJIEHCTBOBATH C
JIPYTUMU JETHMHU.

OKpyKHOCTb U
KpYT.
I'eomerpuyecku
€ MOCTPOCHUS

14

bubnuoreka
[HOK
https://m.eds
00.ru/7f415e
2e

noOy>xJeHre 00yJaronmxcs
co0Jro1aTh Ha YpOKe
OOILENPUHSTHIE HOPMBI
TIOBE/ICHHSI, TIPaBHJIa
OOIIEeHUs CO CTapIIUMH U
CBEPCTHUKAMH, IPHHITHIIBI
y4eOHON JUCITUTUINHBI U
CaMOOpraHU3aIMN

IToBTOpEHME,
000011IEHNE
3HAHUU

but6mmorexa [IOK
https://m.edsoo0.ru/7f415
e2e

no0y:x/1eHne 00yJaroIXCsl
coOJr01aTh Ha YPOKeE
OOLIENPUHSATHIE HOPMBbI
TIOBE/ICHHSI, TIPaBHJIa
OOIIEHUs CO CTapIIUMH U
CBEpPCTHUKAMH, IPHHIIHIIBI
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y4eOHON TUCITUTUIUHEI |
CcaMOOpTaHU3aINH
OBUIEE 68
KOJIMYECTBO
YACOB I10
[MPOI'PAMME
8 KJIACC
Ne HaumenoBanue Kosinye | DuekTpoHHBbIE JesiTeIbHOCTD
n/ pa3esioB U TeEM CTBO (undposbie) YUYHUTEJIA C Yy4eTOM
n NPOrpaMMmblI 4acoB o0pa3oBaTesbHbIe NpPOrpaMmbl
pecypchl BOCIIMTAHUS
1 YeTbIpEXYroJbHUKU 12 bubnmnoreka HOK [IpuBneuenue
https://m.edsoo.ru/7f417el BHUMAaHHS y4aIuxcs K
8 [IEHHOMY aCIIeKTy
M3y4aeMoro Ha ypoKe
SIBIICHHSI, OPTaHU3aIUS
uX paboTsl ¢
COLIMAJIBHO 3HAYUMOU
uHpopmanuei,
MOJIyYCHHOH Ha YpOKe
2 Teopema ®aneca u 15 bubnmnoreka YCTaHOBJICHHE
TeopemMa o HOK JIOBEPUTEIIbHBIX
IPONOPLHUOHATIBHBIX https://m.edsoo.r OTHOILICHUN MEXITY
OTpe3Kax, NoJOOHbIE u/7f417e18 YUUTEISMU |
TPEYTrOJbHUKI YUYAIIUMHUCS, KOTOPBIE
CHOCOOCTBYIOT
MO3UTHBHOMY
BOCTIPHUSTHIO
TpeOOBaHUH yJalUXCS U
TpeOoBaHUH yuuTeneH,
oOpallleHUuI0 BHUMaHUs
Ha UHpOpMaIHIO,
00CyX/1aeMyl0 Ha YPOKe,
MOBBITIIEHUIO MX
ITO3HABATEJILHON
aKTUBHOCTH.
3 ITromans. 14 but6mmoreka [IOK Hcnonp3oBanue
Haxoxnenue https://m.edsoo.ru/7f417el | wuHTepaKTHBHBIX Gopm
iouanen 8 paloThI yyarmxcs Ha

TPECYTrOJIbHUKOB U
MHOT'OYT'OJIbHBIX

ypoKe:
WHTEJUICKTYaJIbHbBIC
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¢buryp. [Mnomaau UTPBIL,
noJ00HBIX (pUryp CTUMYJIMPYIOLIHE
MM03HABATEIBHYIO
MOTHBAIIMIO YIAIIUXCS;
rpymmoBas paboTa 1iu
paborTa B mapax,
KOTOPBIE y4aT
yuammumxcs paborarth
BMECTE H
B3aUMO/IEVICTBOBATH C
JIPYTUMU JCTHMH.
4 Teopema [Tudaropa u 10 bubmmoreka [JOK o0y IeHNE
Havaia https://m.edsoo.ru/7f417el | oOyyarormxcs
TPUTOHOMETPUHU 8 COOJIIOIaTh HA YPOKE
OOIIETPUHSATHIC HOPMBI
MOBEJICHHSI, TIPaBUIIA
OOIIEHUS CO CTAPIIUMHU
U CBEPCTHUKAMH,
MPUHIUIBI Y9eOHON
JTUCIIUILTAHBI U
CaMOOpTaHU3AIUH
5 VYTI1bl B OKPY>KHOCTH. 13 bubnuorexa HOK ooy XeHue
Brucanusie u https://m.edsoo.ru/7f417el | oOyuarormmxcs
ONHUCaHHbIE 8 COOTIOATh HA YPOKE
YeThIPEXyTONbHUKH. OOIIETPUHSATHIE HOPMBI
KacarenbHbie k MOBE/ICHUS, TIPaBUIIa
okpyxHocTu. Kacanue OOIIEeHHUs CO CTapIIUMU
OKPYKHOCTEH U CBEPCTHUKAMH,
MPUHLIMIIBI Y4eOHOM
JTUCTIMILTAHBI 1
CaMOOpTaHU3AIIH
6 [ToBTOpEHHE, 4 bubmuorexa [JOK
00o0mIeHne 3HaHUH https://m.edsoo.ru/7f417el
8
OBIIEE KOJIMYECTBO 68
YACOB I10 ITPOTPAMME
9 KJIACC
Ne HanmeHnoBanue Kosmnue | JuaexrpoHHble (HUPpPOBbIE) JesiTeIbHOCTH
n/m | pa3aejioB U TeM CTBO odpa3oBaTe/IbHbIE PeCYPChl | YYHMTEJS C y4eTOM
NpoOrpamMmbl 4acoB NpOrpamMmbl

BOCIIMTAHUA
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Tpuronomerpus.
Teopemsbl
KOCHHYCOB U
cuHycoB. Pemienue
TPEYrOJIbHUKOB

16

bubmmoreka [JOK
https://m.edsoo.ru/7f4
lal2c

MPUBJICYCHIEC BHUMAHHUS
y4aluxcs K IeHHOMY
aCHeKTy U3y4aeMoro Ha
YpOKeE sIBJICHUS,
OpraHu3alus ux
paboThI ¢ couanbHO
3HAYUMOU
nHpopManuen,
IIOJIy4YEHHOU Ha YpPOKe

[IpeoOpaszoBanue
nooous.
Merpuueckue
COOTHOIIICHUS B
OKPYXHOCTH

10

bubmuoreka [JOK
https://m.edsoo.ru/7f41al2c

YCTaHOBJICHHE
JIOBEPUTEIIbHBIX
OTHOILIEHUN MEXKITY
YUUTEISAMU U
yUaIIuMUCs, KOTOpbIe
CHOCOOCTBYIOT
HO3UTHBHOMY
BOCHPUATHIO TpeOOBaHUI
yuaumxcs u TpeboBaHHM
yuauresneu, o0palieHnto
BHUMaHHS Ha
nHpopmaruto,
00CyXJ1aeMyI0 Ha YpOKe,
MOBBIIIEHUIO X
[I03HABATEIbHOM
aKTUBHOCTH.

Bexkropsl

12

bu6mmoreka [JOK
https://m.edsoo.ru/7f41al2c

UCII0JIb30BaHNE
MHTEPAKTUBHBIX POpPM
paboTHI yuaruxcs Ha
ypoKe:
MHTEJJIEKTyaJIbHbIE
UTPBI, CTUMYJUPYIOLIUE
II03HABATENbHYIO
MOTHBALMIO Y4alllUXCs;
rpymnmnoBas padoTa 1iu
paborta B mapax,
KOTOpBIE yuaT
yJammxcs paboTarthb
BMECTE U
B3aUMOJIEMICTBOBATH C
IPYTUMHU JETbMH.

JlekapToBBI
KOOPJMHATHI Ha
MJI0CKOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/7f41al2c

noOyxaeHue
o0yJaromuxcst
coOJII01aTh HA YPOKe
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OOIIENPUHATHIE HOPMBI
MOBE/ICHMSI, TIPaBHJIa
OOIIEHUS CO CTApPIIUMH U
CBEPCTHUKAMH,
MIPUHITUTIBI YIEOHOM
JTMCIUIIIHHBL 1

caMOOpraHu3aluu
5 [IpaBunbHBIE 8 bubmuotexka [JOK MOOYXKICHUE
MHOTOYTOJIbHUKH. https://m.edsoo.ru/7f41al2c | oOy4aromuxcs
JvuHa coOJII0IaTh HA YPOKe
OKPYXKHOCTH U OOIICTTPUHSATHIC HOPMBI
IIOMIA/b KpyTa. MOBEJ/ICHUS, TIPaBHJIA
Breruancnenue OOIICHHSI CO CTAPIIUMHU U
IJI0Imanen CBEPCTHUKAMH,
MPUHIIMIIBI Y4eOHO
JTUCHUILTAHBL U
CaMOOpraHHu3aUuu
6 JBrmxeHus bubmuorexa [JOK [PUBJICYCHUE BHUMAHUSA
IUIOCKOCTH https://m.edsoo.ru/7f41al2c o0y4JaroImuxcs K
[IEHHOCTHOMY aCIeKTy
M3Yy4aeMbIX Ha ypOKax
SIBJICHU I
7 [ToBTOpEHME, 7 bubnuorexa [JOK YCTaHOBJICHUE
000011IeHNE, https://m.edsoo.ru/7f41al2c JOBEPUTEITBHBIX
CUCTeMAaTH3alIHs OTHOIICHUN MEXTY
3HAHUU YUUTEISIMH U
yUaIUMUCS
OBIIEE KOJIMYECTBO 68
YACOBIIO
I[MTPOT'PAMME

IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJLHOU ITPOI'PAMMBbBI

7 KIIACC
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Kon

MPOBePSIEMOT0
pe3yJabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOTI'0 00111ero 00pa30BaHUs

6

['eomeTpus

6.1

PacriosHaBaTh M3y4eHHbIE reOMeTpHYecKre (QUTYPHI, ONIPEACISATh UX
B3aMMHOE pPacIlOJIOKEHUE, M300paxaTh reoMeTpudeckue (urypsl,
BBITIOJIHATh YEPTEXKHU IO YCIOBHIO 3a7ayd. V3MepsTh JuHeWHbIe U
YTJIOBBIC BCIIMYNHBI. Pemarsn 3ala4i Ha BBIYHUCJIICHUC OJIMH OTPE3KOB

M BCJIIMYHMH YI'JIOB

6.2

6.3

6.4

6.5

Jenats rpy0yro OLIEHKY JMHEHHBIX U YTIOBBIX BEJIMYUH IPEIMETOB B
peasibHOM JKU3HH, pa3MepoB MPHUPOAHBIX OO0BEKTOB. Paznnyarhb

pa3Mepbl ITUX 00BEKTOB 110 OPSAIAKY BETUUUHbI
Ctpouth 4epTeKH K FT€OMETPUUECKHUM 3a/1adam

[Tonb3oBaTbcs IIPU3HAKaAMU paBeHCTBA TPEYTOJIbHUKOB,
UCMONb30BaTh  IpPHU3HAKM M CBOWCTBA  PaBHOOEIPEHHBIX

TPEYTOJIBHUKOB IIPU PELICHUH 3a/1a4

HpOBOILI/ITB JJOTHUYCCKUC pacCyxacHus C HUCIIOJIB30BaHHEM

reOMCTPHUUICCKUX TCOPEM

6.6

ITonb3oBaTbes [IPU3HAKaMU paBeHCTBA IIPSAMOYTOJIBHBIX
TPEYTrOJIBHUKOB, CBOMCTBOM MEIHMAHBI, IPOBEIEHHON K THIIOTEHY3€

NpAMOYTOJIBHOTO TPCYIOJIbHUKA, B pCHICHUN I'COMETPUUCCKHUX 3a/1aq

6.7

Ornpenensth MapauieIbHOCTh MPSIMBIX C TTIOMOIIBIO YTJIOB, KOTOPHIE
oOpa3yer ¢ HUMH cekyas. OnpeaensTs mapamieabHOCTh MPSIMBIX C
MMOMOUIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJHOU MPSIMOM 10 TOUEK

JIpYrou npsamou

6.8

Pemrate 3amaun Ha KiaeT4aToOM 6yMare

6.9

[TpoBOIUTH BBIYMCICHUS U HAXOIUTh YHUCIOBbIE M OyKBEHHBIE
3HAQYEHMsI YIVIOB B TIE€OMETPHYECKHX 3aJadax C MCIOJb30BAaHUEM
CYMMBI YIJIOB TPEYTOJIBHUKOB U MHOTOYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MpU TMEPECEUCHUU JBYX MapaieIbHBIX MPSMBIX

CCKYHICIZ. Pemiate MPAKTUYCCKUC 3a1aY1 Ha HAXOKACHUC YTI'JIOB

6.10

Bnagerp TOHATHEM T'€OMETPUUYECKOTO MECTa TOYEK. YMETh
ONpeeNiaTh OUCCEKTpUCY yIjla M CEepeAUHHBIA NEePIEeHIUKYISp K

OTPE3KY KaK rCOMCTPUICCKUC MECTA TOUYCK




6.11

@opMynHpOBaTh OMNPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl H
JIMAMETpa OKPY>KHOCTH, IIOJb30BaTbCS MX CBOWCTBAaMHU. Y METh

IIPUMCEHATH OTU CBOICTBa IIpU pCUICHUH 3a1a4

6.12

Bnaners NOHATHEM ONKMCAaHHOM OKOJIO TPEYIOJIbHUKA OKPYKHOCTH,
yMmeTh HaxoauTh e€ ueHTp. Ilomp3oBarbes (akramMu O TOM, 4UTO
OUCCEKTPUCHI YITIOB TPEYrOJIbHUKA MEPECEKAIOTCSA B OJTHON TOUKE, U
0 TOM, YTO CEPEAMHHBIC NIEPIIEHAUKYIIAPBI K CTOPOHAM TPEYTOJIbHUKA

IEPECCKATCA B OI[HOI71 TOYKE

6.13

Brnaners mnoHsTHEeM KacaTeNbHOM K OKPY)KHOCTH, I10JIb30BaThCs
TEOPEMON O TEPHEHIUKYIIPHOCTH KacaTelbHOM M pajuyca,

HpOBCI[éHHOFO K TOYKC KaCaHHA

6.14

6.15

ITonb3oBaThCs HpOCTGﬁH.IPIMPI TCOMCTPUICCKMMHU HCEPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘ICCKI/Iﬁ CMBbICJI

HpOBOI[I/ITB OCHOBHBIC T'COMCTPHUUYCCKUC IIOCTPOCHHA C IIOMOIIBIO

LUAPKYJIS U INHEUKU

8 KJIACC

Kox
NpoBepsieMoro
pe3yJbTara

6

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

I'eomerpus

6.1

6.2

Pacrio3znaBaTh OCHOBHBIE BUBI YETBIPEXYTOJILHUKOB, UX JJIEMEHTBHI,
MIOJIB30BAThCS UX CBOMCTBAMH IIPU PEIICHUH I€OMETPUUYECKUX 3a/1a4
IIpuMeHATH CBOMCTBA TOYKHM IIEPECEUECHMsS] MEAUAH TPEYroJbHHUKA

(1leHTpa Macc) B pelieHu: 3a1a4

6.3

6.4

Brnaners moHsATHEM CpegHEW JIMHUM TPEYTrOJIbHUKA W TpaIELuH,
MPUMEHATh WX CBOMCTBAa NpPU PEUICHUM T€OMETPUYECKHX 3ajad.
ITonp30BatTbcs Teopemoit Paneca U TEOPEMOU O MPOMOPLUHUOHATBHBIX

OTpE3Kax, MIPUMEHATH UX JJIA pCHICHUA NPAKTHYCCKUX 3a1a4

[IpuMeHsITh NpU3HAKKM TOA00US TPEYrOJIbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3a1ayd

6.5

[Tonb3oBatbes Teopemoit [udaropa m1st perieHuss reoMeTpUYecKUuX 1

MPaKTUYCCKUX  3aJady. CTpOI/ITB MAaTeMaTUUICCKYI0 MOJICJIb B




6.6

6.7

MMPAKTUYCCKUX 3aga4ax, CaMOCTOATEIIbHO A€1aTh LIe];)Té)K 1 HaXOJUTh

COOTBCTCTBYIOIIHEC NJIMHBI

Bnaners moHATHSIMH CHHYCa, KOCMHYCa W TaHI'CHCa OCTPOro yrija
IpAMOYT'OJIbHOTI'O TPCYIOJIbHHKA. Ilonp30BaThbCA PTHMH MOHATHIMH

AJId pCHICHUA MMPAKTUYCCKUX 3a1ayd

BoruuciaTs (pa3ivyuHbIMU CIIOCOOAMHU) IUJIOLIAb TPEYroJIbHUKA WU
IUIOUIAId MHOTOYTOJbHBIX GuUryp (mojp3ysch, Ile HEOO0XOIUMO,
KaJIbKYJIATOpOM). [IpUMEHSTh MonydeHHbIE YMEHUS B IPAKTUYECKUX

3aJadax

6.8

6.9

6.10

9 KJIACC

Bnagerp MOHATUSMH  BIMCAHHOTO M LIEHTPAJIBHOTO  yIJIa,
MCII0JIH30BaTh TEOPEMbBI O BIMCAHHBIX YIJIaxX, YIiax MEXIy XopJaaMu
(cekyumm) 1 yriie Mexay KacaTelbHON M XOpAOW IpU pelIeHUH

rCOMCTPHUYCCKUX 3ada4

Bnagers mnoHsATHEM OIKMCAHHOIO ‘ICTHpéXYFOJ'IBHI/IKa, IIPUMCHATDb

CBOMCTBA OIIMCAHHOI'O YETHIPEXYIOJBHHUKA IIPU PELICHUH 33124

[IpuMeHATh MOJy4YEHHBIE 3HAHWA HA [PAKTUKE — CTPOUTH
MaTEeMaTUYECKUE MOJEIM IS 3a7ad PEaJbHOM KU3HU U MPOBOIUTH
COOTBETCTBYIOILIME BBIYUCIEHHUS C TPUMEHEHHEM MOA00US U

TPUTOHOMETPHH (IIOJIB3YSACH, TJI€ HEOOXOAUMO, KAIbKYISITOPOM)

Kona
MPOBEPAEMOro
pe3yJbTara

6

6.1

HpOBepﬂeMble NMPEAMETHBIC PE3YyJIbTAaThbl 0CBOCHUSA OCHOBHOM
06p33OBaTeJII)HOI7I nporpaMmmbl OCHOBHOI'O 001ero 06pa303a1mﬂ

I'eomerpus

3HaTh TPUTOHOMETPUUYECKUE QYHKIIMH OCTPBIX YIJIOB, HAXOAUTD C X
MIOMOUIBIO PA3JIUYHBIE IEMEHTHl NPSIMOYTOJIBHOIO TPEYrOJbHUKA
(«pemieHne NOPSAMOYTOJBHBIX TPEYrolbHUKOBY). Haxomute (c
MOMOUIbIO KaNbKYJSATOpA) JJIWHBI W YIIBl Ui  HETaOIMYHBIX

3HAYEeHUN

6.2

[Tonp3oBaThCs dbopmynamu MPUBEIEHUS u OCHOBHBIM
TPUTOHOMETPUIECKHUM TOXKJIECTBOM JJISI HAXOXKICHUSI COOTHOIIIEHUI

MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU




6.3

6.4

6.5

Hcnonb3oBath TEOpeMbl CMHYCOB M KOCHMHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJIbHUKA («pEIICHUE TPEYTrOIbHUKOBY),

IIPUMCEHATH UX IIPU PCIICHHUN I'COMETPHUICCKUX 3ada4

Brnanetp moHsTHsIMH TIpeoOpa3oBaHUsl MOJO00MS, COOTBETCTBEHHBIX
2JIEMEHTOB MOI00HBIX (uryp. [losb30BaThCs CBOMCTBAMH MOI00US
MPOU3BOJBHBIX (PUTYP, YMETh BBIYHUCIISATE JUIMHBI K HAXOIUTH YTIIbI Y
noo0HbIX Guryp. [IpumMeHsITh CBOMCTBA TOIO0US B MPAKTHYCCKHX
3ajavax. YMEThb TPUBOJIUTH MPHUMEPHl TNOJOO0HBIX (uryp B

OKpYXaroIieM MUpe

[Tonb30BaThesi TEOpeMaMu O MPOHM3BEICHUU OTPE3KOB XOpA, O

MMPOU3BCACHUN OTPC3KOB CCKYIIUX, O KBAApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30oBaThCs BCKTOpaMH, IIOHMMATb HX FGOMeTpI/IIIGCKI/Iﬁ n
(1)I/ISI/I‘ICCKI/II‘;I CMBICJI, IPUMCHATL UX B PCHICHHUH I'COMCTPUUCCKUX U
(1)I/ISI/I‘ICCKI/IX 3aJa4. HpI/IMCHHTL CKAJIPHOC IIPOU3BCIACHUC BCKTOPOB

JJI1 HAXOKACHWA OJIMH U YTJIOB

ITonp30BaThCS METOJIOM KOOpAMWHAT Ha INIOCKOCTHU, ITIPUMCHATH €TI0 B

PCHICHUU I'COMCTPHUUCCKUX U MMPAKTHUYCCKUX 3a]a4

Biagers MOHATHAMU IPaBUIBHOIO MHOTOYIOJBHHKA, JUIMHBI
OKPY>KHOCTH, JJIMHBI JYyTU OKPYKHOCTU U paJuaHHOM MEpbI yria,
YMETh BBIYUCIATH ILIOIIAAb Kpyra M ero 4acreu. IIpumensrs

MOJIYYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

6.9

Haxomuth ocu WM LEHTPHl CUMMETpUHM (Uryp, HPUMEHSTH

JABUXXCHUA ITJIOCKOCTHU B HpOCTeI\/'IHII/IX ciydasax

6.10

[IpuMeHATH TOJYYEHHBIE 3HAHMS Ha NPAKTUKE — CTPOUTh
MaTeMaTUYeCcKUe MOJIEIH IS 3a7ad PeaJbHOM U3HU U MPOBOJIUTH
COOTBETCTBYIOILIME BBIYUCICHUS C TPUMEHEHHEM MOA00Us U
TPUTOHOMETPUUYECKUX (QYHKIUH (HOJB3yACh, I/€ HEOOXOAUMO,

KaJIbKYJIATOPOM)




ITPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COePKAHUS
6 ['eomerpus
Hauanbnbie nonstus reometpun. Touka, npsimas, OTpe30K, Jy4d. YToil. Bubl
6.1 yrioB. BeprukanbHble U cMexHbIE yribl. buccexkrpuca yrma. Jlomanas,
MHOTOYTroJbHUK. [lapamiensHOCTh U NepIeHANKYISIPHOCTD IPSIMbBIX
6.2 Cummerpuunbie ¢urypsl. OCHOBHBIE CBOICTBa OCEBOMl CHMMETpHHU.
' [TprMepsl CHMMETPHH B OKPYXKAIOIIIEM MUPE
6.3 OcHOBHbBIE TIOCTPOEHHUS C MOMOUIbIO LUPKYJS U JIMHEUKU. TpeyroibHUK.
' Bricora, mennana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBIE W  PaBHOCTOPOHHUN TPEYroibHUKU. HepaBeHCTBO
' TpeyrojbHUKa
65 CBoiicTBa W TpPHU3HAKH PABHOOEIPEHHOTO TpEyrojbHHUKA. IlIpu3HaKu
' paBEHCTBA TPEYTOJIbHUKOB
6.6 CpoiicTBa M TNpU3HAKK NapauleNbHbIX mpsMbix. Cymma  yrios
' TpeyrojbHUKa. BHENIHNE yribl TPEeyroNibHUKA
[TpsimoyronbHBI  TpeyroiabHUK. (CBOWCTBO MeIUaHbl MPSIMOYTOJIBHOTO
6.7 TpeyrojibHUKa, TpoBeNEHHOM K runorteHyse. IlpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOIBHUKOB. [IpSIMOYTONBHBII TPEYroIbHUK C YTIIOM B
30°
HepaBeHcTBa B reomMeTpuu: HEpaBEHCTBO TPEYrOJbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OofblleM yrie u Oojiblield CTOpoHE
TpeyrojibHuKa. [leprneHaAuKynsp 1 HaKJIOHHAS
6.9 I'eomerpuueckoe MmecTo TOYeK. buHccekTpuca yriia W CepelWHHBIN
' MEPIEeHIUKYIISAP K OTPE3KY KaKk TeOMETPUIECKIE MEeCTa TOUEK
OKkpy>KHOCTHP M KpyI, XOpJa U JUaMeTp, HUX CBOWcTBa. B3aumHoe
6.10 pacrojioKeHNe OKPY)KHOCTH W TpsMoi. KacatempHas W cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTh, BIIMCAaHHAs B YroJyl. BrimcaHHas W ommcaHHas OKPYXHOCTH
' TpeyrojJbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpameuus, €€ CBOHCTBA U  INPHU3HAKH.
' [IpssMoyronbHas Tpanenus

6.4 Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema Daineca u
' TeopeMa O MPONOPLMOHATIBHBIX OTPE3KaxX

6.5 CpenHue TMHUN TpeYrojbHUKA U Tpaneuuu. LIeHTp macc TpeyrojipHuKa

. [Tomobue TpeyroiapbHUKOB, Koddduument mnomodbus. IlpusHaku mnogolus
' TpeyroiasHUKOB. [IpuMeHeHne noqo0us Py pelieHNH IPAKTUIECKUX 3a/1a4

67 @opmynbl UIS MJIOMIATU TPEYrOJNIbHUKA, MNapaiiesiorpaMma, pomba u
' Tpamnenuu

6.8 CpoiicTBa 1uiomaneil reomerpuueckux ¢uryp. OTHOILIEHHE IUIOIAeH
' o00HbBIX uUryp

6.9 Brruucnienue miomazei TpeyroJbHIUKOB U MHOTOYTOJIbBHUKOB Ha KJI€TYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Ilucdaropa npu peuieHuu
' MIPAKTUYECKHX 3a/1a4

Cunyc, KOCHHYC, TAaHT€HC OCTPOIO YIJia MPSMOYTOJILHOTO TPEYrojJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. [pPUrOHOMETPUYECKHE
¢ynkuun yrios B 30°, 45° u 60°

6.12 BriucanHble M LeHTpaJIbHBIE YIJIBI, YTOJ MEXIY KacaTelbHOW M XOpOH.
' VYTaBl MEXAY XOpJaMH U CEKYIIUMHU

6.13 BrivcaHHbIE 1 ONMCAHHBIE YETHIPEXYTOJIBHUKHU

6.14 B3auMHoe pacronokeHue IBYX OKpyxHOcTe. Kacanue oxpykHOCTEH.
' OOmre KacaTebHBIE K IBYM OKPYXHOCTSIM

9 KIIACC




Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHMS

6 I'eomerpust
6.1 Cunyc, kocunyc, Tanresc yrioB oT 0 70 180°. OcHOBHOE TPUTOHOMETPUYECKOE
' TOXJeCTBO. POPMYIIBI IPUBEACHUS
Pemenue TpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CUHYcoB. Perenue
6.2 MPAKTUYECKUX 3a7ad C HCIOJb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogo01e COOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpousBeIeHUU OTPE3KOB XOP, TEOPEMBI O POU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJipaTe KacaTeabHOH
Bektop, mnmuHa  (MOAyJdb) — BEKTOpA,  COHAIpPABICHHBIE  BEKTOPHI,
6.5 MIPOTHBOIIOJIOKHO HANpaBJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTlEepalliy HaJl BeKTopaMu. PaznoskeHue BeKTopa 1o J8ym
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CKansipHOE IPOU3BEICHNE BEKTOPOB, TPUMEHEHHE IS
' HaXOXACHUS JUIMH U yIJIOB
JlexkapToBbI KOOPAMHATHI Ha TUIOCKOCTH. Y paBHEHUS MPSIMON U OKPYKHOCTHU B
6.7 KOOp/IMHATAaX, IEPeceueHUe OKPY>KHOCTEH U MPSAMBIX. METO KOOPAUHAT U €T0
MIPUMEHEHUE
6.8 [IpaBriIbHBIE MHOTOYTOJIBHUKHI
6.9 JlnuHa oKpyKHOCTU. I'pajgycHas u pajuaHHas Mepa yria, BRIYUCICHHUE UIUH
' YT OKPY’KHOCTEN
6.10 [Inomane kpyra, ceKTOpa, CErMeHTa
611 JIBIDKEHHs] TJIOCKOCTH M BHYTPEHHHE CHMMETpUU (GUryp (3JIeMeHTapHbIe

npencrasienus). [lapamnensusiil neperoc. IloBopot




IPOBEPSIEMBIE HA OI'D ITIO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA3OBAHUSA

Kon
NpoBePsIeMOro
TpeOOBaHNS

IIpoBepsiemblie TPeOOBAHUSA K MPEAMETHBIM pe3yJbTaTamM
0CBOEHHUS OCHOBHOI 00pa30BaTe/ibHOI NPOrPaMMbl OCHOBHOT'O
o0urero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh IOHATUAMH: MHOKECTBO, ITIOJMHOXKECTBO,
OIepalyy HaJ MHOXXECTBAMM;, YMEHHUE OIEpUPOBATH ITOHATHUIMMU:
rpad, cBs3HBIN rpad, nepeBo, HUKI, TPUMEHSITh UX MPU PELICHUH
3ajjay; yYMEHUE UCIOJIb30BaTh TIpaHuuecKkoe IpeJCTaBlIeHHE
MHOXECTB JUIsl ONMCAHUs PEaJbHBIX IIPOLECCOB W SBICHUH, NpHU

peUICHUHU 3a4a4 U3 APYTUuX y‘Ie6HHX npeaMETOB

YMeHue OIICPHUPOBATH NOHATUAMU: OIPCACICHNUC, aAKCUOMaA, TCOPCMaA,
A0Ka3aTCjIbCTBO, YMCHHC pacClio3HaBaTb MCTHUHHBIC W JIOKHBIC
BBICKA3bIBAHUA, IMPUBOJAUTL IIPHUMCPbBI MU KOHTPIPHUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPULIAHUA BBICKQ3bIBaHUH

VYMeHue onepupoBaTh MOHATHAMH: HaTYpaJlbHOE YMCIIO, IIPOCTOE U
COCTaBHOE 4YHUCIO, JEIMMOCTh HAaTypPaJIbHBIX YHCEN, IPU3HAKU
JETUMOCTH, 1eJI0e YHUCI0, MOAYJb YUCIa, OOBIKHOBEHHAs! JIpo0b U
JecsiTUUHas ApoOb, CTAaHJAPTHBIN BUJI YMCIIA, pallMOHAILHOE YHCIIO,
UppalMOHAIBHOE YHCIO, apU(PMETHYEeCKUH KBaJpaTHBIM KOpEHbD;
YMEHHME BBINOJHATH JCHCTBUSL € UUCIAMM, CpaBHUBAaTh W
YIOPSAOYMBATh 4YMCIIA, NPEACTABIATH YUCIA HAa KOOPAMHATHOU
HpsIMOM, OKPYIJIATH YHUCIA; YMEHHUE JeNlaTh MPUKUIKY U OLEHKY

pe3yibTara BBIUMCIICHU N

YMeHue onepupoBaTh NOHATUAMHU: CTENEHb C LEJBIM IIOKA3aTeNeM,
apuMeTUUECKHI KBaIpaTHBIN KOPEHb, MHOTOUJICH, alredpandeckas
IpoOb, TOXIIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHON CTENECHH
OOJbIIIe €AMHUIBI, YMEHHE BBITIOJHATH PAcU€Thl MO (QopMyIam,
npeoOpa3oBaHus LENbIX, JPOOHO-PAIMOHANBHBIX BBIPAXKEHUN W
BBIPAXKEHHUI C KOPHAMH, PA3JIOKEHHE MHOTOWICHA HA MHOXKUTEIIH, B
TOM YHCI€ C HUCHOIb30BaHWEM (HOPMYIT Pa3HOCTH KBAJApPaTOB H

KBaapaTa CyYMMbI U Pa3HOCTHU




YMeHue onepupoBaTh NOHATHAMU: YACIOBOE PABEHCTBO, YPABHEHHE
C OJHOW IEPEMEHHOM, YHUCIOBOEC HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE PEIlaTh JUHEHHbIE U KBAJPATHHIC YPABHEHUS,
JIPOOHO-PAIMOHAIBHEIE YPaBHEHUSI C OJTHON NEPEMEHHOM, CHCTEMBI
JBYX JTMHEHHBIX YPAaBHCHUH, INHEHHBIC HEPABCHCTBA U UX CUCTEMBI,
KBaJpaTHbIE ¥ JApPOOHO-pAallMOHANbHBIE HEPABEHCTBA C OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IPU PELICHUH 3a1a4 U3 JPYTUX [IPEAMETOB
U MPaKTUYECKUX 3aJad; YMEHHUE MHCIIOJIb30BaTh KOOPAUHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTb JJISl MU300pakeHUs peleHHi

YpaBHEHUM, HEPABEHCTB U CUCTEM

YMeHne onepupoBarh MOHATHAMU: QYHKIHS, TpaduK GyHKIHH, HYIH
byHKuHMY, IIPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEXYTKH
BO3pacTaHus, yObIBaHUS, HauOOJbIlIee W HAUMEHbIIEE 3HAUCHUS
byHKLUY; YMEHHE OIIEpUpPOBAThH MOHSTHUSIMMU: npsivasi
POTIOPIMOHATILHOCTD, JINHEHHAsT PYHKIUS, KBaApaTHIHAs (QyHKIHS,
oOpaTHasi MPONOPLUUOHAIBHOCTh, Mapaloiyia, rumnepobosia; yMmeHHe
ctpouth rpaduku  (GYHKOWH, WUCHONB30BaTh Trpadukd IS
OIPEZCIICHUsI CBOMCTB IIPOLIECCOB U 3aBUCUMOCTEH, [UIsl PELLEHUS
3aJa4 U3 APYrux y4yeOHBIX NPEAMETOB U PEabHOM KU3HU; YMEHUE

BbIpaXXaTb q)OpMy.HaMI/I 3aBUCHUMOCTU MCIKAY BCIMYNHAMU

YMeHue  onepupoBaTb  NOHSTHUSAMM: IIOCJIEI0BATENBHOCTD,
apugmernueckas U TEOMETpUYECKass IPOrpecCUd; yMEHHE
UCIIOJIb30BaTh CBOICTBA MOCJIEN0BATEIbHOCTEH, (DOPMYIIBI CYMMBI U
o0IIero wieHa Mpy PeLIeHUH 3a1ad, B TOM YUCIE 3aJad U3 JPyrux

y‘Ie6HLIX MNpeaAMETOB U peaanoﬁ KHU3HU

YMeHne pemath 3aa4u pa3HbIX TUIIOB (B TOM YHCIIE Ha MPOIEHTHI,
JONM W 4YacTd, JBIKEHUE, paboTy, IeHy TOBapOB U CTOUMOCTH
MOKYTIOK ¥ YCJIyT, HAJIOTH, 3aJ[a41 U3 00JaCTH YIPaBICHUS JIMUHBIMU
U ceMeWHbIMH (UHAHCAMH), YMEHHE COCTaBISTh BBIPAKEHUS,
yYpaBHEHUs, HEPAaBEHCTBA M CHCTEMBI [0 YCJIOBHUIO 3aJ1ayH,
MCCJIEIOBATh MOyUYEHHOE PEIIEHUE U OLIEHUBATh MPABIONOA00HOCTh

MTOJIyYEHHBIX PE3YJIbTATOB
YMeHue onepupoBaTh NOHATUSAMU: (GUTYpaA, TOUKA, OTPE3OK, IpsimMas,
ayd, JI0OMaHas, yrou, MHOI'OYTOJIbHUK, TPEYrOJIbHUK,

paBHOOEAPEHHBIH u PaBHOCTOPOHHHUMI TPEYTrOJIbHUKH,




NPSIMOYTOJIbHBIN TPEYrolbHUK, MeIuaHa, OMCCeKTpHuca M BbICOTA
TPEYrojibHUKA,  YETHIPEXYrOJbHHUK,  Mapajuiejiorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C NPOCTPAHCTBEHHBIMH (HUTypamH;
YMEHHE peliaTh 3a/1adyd, B TOM YHUCIJI€ U3 TOBCETHEBHOM JKMU3HM, Ha
HaXO0X/I€HNE F€OMETPUUECKUX BEJIUUYHUH C IPUMEHEHUEM U3YyUYEHHBIX

cBoMcTB (huryp u pakToB

10

VMeHHe ONepHpoBaTh MOHATHSIMHU: PABEHCTBO (UTYp, PaBEHCTBO
TPEYrOJIbHUKOB; MapalIeIbHOCTh U MEPIEHIUKYISIPHOCTD MPSIMBIX,
YroJl MEXIy TNPSIMBIMH, HEPICHIUKYISP, HAKIOHHAS, MPOCKLUS,
nogodue  ¢uryp, TOAOOHBIE  TPEYrOJbHUKH,  CHUMMETPHS
OTHOCHUTEIIPHO TOYKH U TPSIMOW; YMEHHE paclo3HAaBaTh PaBEHCTBO,
CUMMETpHIO W momobue  ¢Guryp,  HapauielbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPY’KArOIIEM MUPC

11

VYMeHue onepupoBaTh IOHATHAMM: JUIMHA, PAcCTOSHHUE, Yol
(BeMMYMHA yIJia, CHHYC U KOCHHYC yIJla TPEyroJIbHHKa), IIOIIAb;
YMEHHUE OLICHUBATh Pa3Mepbl IPEIMETOB U 00BEKTOB B OKPYKAIOLIEM
MHUpE; yMEHHE TPUMEHSTH (QOPMYIBI IMEpPUMETpPa W IUIOMIAIH
MHOI'OYTOJIbHUKOB, JUIMHBI OKPY>KHOCTU U IUIOIIAAM Kpyra, oobema
IPSIMOYTOJIBHOTO MapajliesenuIena; yMEHHEe MPUMEHITh MPU3HAKU
paBEHCTBAa TPEYTOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYrOJIbHUKA,
teopeMy Iludaropa, TpUTrOHOMETPUYECKHUE COOTHOLICHUS JUIS

BBIYMCJICHUA OJINH, paCCTOHHHﬁ, i (ONENEY

12

YMeHune wu300paxarb IJIOCKHe (UIypsl M HMX KOMOHMHAIUH,
IIPOCTPAHCTBEHHbIE (UTYPHl OT PYKH, C IHOMOUIBIO UYEPTEKHBIX
MHCTPYMEHTOB M D3JIEKTPOHHBIX CpPEACTB IO TEKCTOBOMY WIIU

CUMBOJIbHOMY OIIMCAHUTO

13

14

YMmenue ONeprupoBaTh IMOHATUAMHA: MPAMOYrOJibHad CHCTCMaA
KOOpJAuHAT, KOOpJAWHATBI TOYKH, BCKTOp, CyMMa BCKTOPOB,
MMPOU3BCACHUC BCKTOpPAa HaA YHCIO, CKaJIAPHOC TMIPOU3BCACHUC
BCKTOPOB, YMCHHUC HCIIOJIB30BaThb BCKTOPbBI W KOOPJAWHATHI JJId
MNPEACTABJIICHUA JAHHBIX W PCIICHHUA 3aJla4, B TOM YHCJIC U3 APYTHUX

y49eOHBIX TIPEIMETOB U PEATbHON KU3HU

YMmenne ONnEprupoOBaTh IMMOHATHUAMU: CTOJIOMKOBBIE U KpPYTOBEBIC

AuarpaMmebl, Ta6J'II/II_H:I, CpeaHee apH(bMeTqucxoe, MEIuaHa,




15

16

HauOoJbIlIee U HAaMMEHBIIIEe 3HAYCHMsI, pa3Max YHCIOBOrO Habopa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATH H  IMPEoOpPa3OBHIBATH
WHPOPMAIIHIO, TIPEJICTABICHHYI0 B Ta0lMIaX W Ha JuUarpamMMax,
OTPAXKAIOIIYIO CBOMCTBA U XapaKTEPUCTUKH PEATbHBIX MPOIECCOB U
SIBJICHHI; YMEHHE pACIO3HABaTh W3MCHUYUBBIC BEIWYMHBI B

OKPYXaIOIIeM MHpPE

YMeHue oneprupoBaTh MOHATUSMHU: CIyYalHBIM OMNBIT (CIydaiHbIN
OKCIICPHUMEHT), JJIEMEHTAapHOE COOBITHE (3JIEMEHTApHBI HCXOJ)
CIIy4aifHOTO OIBITA, CIYYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
YMEHHE HaXOJUTh BEPOSITHOCTU CIIy4alHBIX COOBITMH B ONbBITax C
PaBHOBO3MOYXHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOAOM OpPIraHU30BAaHHOTO Iepedopa U C UCIOJIb30BaHUEM
IIpaBUJIa YMHOXKCHMS; YMEHHME OLIEHHUBATh BEPOSTHOCTH pEalbHBIX
COOBITUH U sIBJIEHUH, TIOHUMATh POJIb MPAKTHUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKpY)KAalolleM MHpPE U B IKU3HU,
3HAaKOMCTBO C IOHSATHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YKHCEN U €TO POJIBIO B MAaCCOBBIX SABJICHUAX

YMeHue BbIOMpaTh NOAXOISAIIMNA HW3YYEHHBIH METOJ Ul pPELICHUS
3a[]a4M, IPUBOJUTH IIPUMEPHI MaTEMaTHYECKUX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IPOSBICHUE 3aKOHOB MATEMATHKHU
B HCKYCCTBE, OIIMCBIBATH OTHAECIBHBIC BBIJAIOLINECS DPE3YJIBTATHI,
IIOJIy4EHHBIE B XOJ€ Pa3BUTHS MAaTEMaTUKHA KaK HayKH, NPUBOJUTH
IpUMEpPBl  MAaTEeMaTUYECKUX  OTKPBITMM W HUX aBTOPOB B

OTEYECTBEHHOW U BCEMUPHON NCTOPHUH




ITEPEYEHDb 2JIEMEHTOB COIAEPKAHUS, IIPOBEPAEMBIX HA OI'D ITO

MATEMATHUKE
Kon IIpoBepsieMblii 3JIEMEHT COePIKAHUS
1 Yucna v BBIYKCICHUS
11 Hatypanbnble u uenbie uncna. [Ipu3Haku 1eIMMOCTH LIETIbIX YHCe
1.2 OOBIKHOBEHHBIE U IECATUYHBIE IPOOH, TPOLICHTHI, 0ECKOHEYHBIE IIEPHOINUECKUE IPOOH
1.3 PanmonaneHeie yncna. Apudmernyeckue onepamyy ¢ paiuoHATbHBIMU YUCITAMH
1.4 JeiictButenpHbie yncna. ApudmMeTndeckue onepamnuu ¢ AeMCTBUTEIbHBIMU YHCIaMHU
L5 [TpubnukEHHBIC BRIYMCIICHUS, TIPABIJIA OKPYTJICHUS, IPUKHUIKA W OIEHKA pe3yibTaTa
' BBIYHCIICHUM
2 AnreOpanyecKue BhIPAKCHHS
2.1 bykBeHHbIE BbIpakeHU (BBIPAKEHHSI C TIEPEMEHHBIMH )
29 Cremnenb ¢ mensiM nokaszateneM. CTeneHb ¢ pallMOHANBHBIM Toka3aTeneM. CBoiicTBa
' CTETICHH
2.3 MHorouseHbI
24 Anrebpanueckast 1poOb
”E ApudmeTndecknii KOpeHb HaTypalbHOH creneHu. JleiictBus ¢ apudmMeTndecKuMu
' KOPHSIMH HATypaTbHOW CTCTICHH
3 YpaBHEeHHS 1 HEPaBEHCTBA
3.1 Lensie n npoOHO-paliioHaIbHble ypaBHEHUS. CUCTEMBI U COBOKYITHOCTH ypaBHEHUIN
3.2 Lenbie n 1poOHO-paroHaNbHBIE HepaBeHCTBAa. CHCTEMBI U COBOKYITHOCTH HEPAaBEHCTB
3.3 Pemenne TekcTOBLIX 3a1a4
4 YucnoBble OCIE10BATENBHOCTH
4.1 ITocnenoBaTenbHOCTH, CIIOCOOBI 3aJJaHUS MOCJIEA0BATENLHOCTEN
4.2 ApudnmeTrndeckast 1 reoMeTpuueckas mporpeccuu. opmya CI0KHBIX TPOIICHTOB
5 OYHKII
Oynkuus, cnocoOsl 3aganus ¢yHkuuu. ['paduk Gynkiun. O6macTh onpenesieHus u
- MHOkeCTBO 3HaueHui (ynkmuu. Hymu dyskmum. [IpomMexyTku 3HAKOMOCTOSHCTBA.
o [TpoMeXyTKH MOHOTOHHOCTH (YHKIIUH. MaKCUMyMBl W MHHHMYMBI (DyHKITHH.
Haubonpiee  HauMeHbInee 3HadeHne (PYHKIIUN HA TIPOMEKYTKE
6 KoopauHatsl Ha npsAMOi B TJIIOCKOCTH
6.1 Koopnunarnas mpsimast




6.2

JlexapToBbI KOOPIMHATHI HA TNIOCKOCTH

7 ['eomerpus
7.1 I'eomerpuueckue Gpurypsl 1 UX cBOicTBa
7.2 TpeyroabHHUK
7.3 MHOTOYTOIbHUKH
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenne reoMeTpruiecKuX BETHYUH
7.6 BekTophl Ha TIOCKOCTH
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
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