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COJEP)KAHUE OBYUEHUSA
7 KJIIACC

Havaneneie nonstus reomerpuu. Touka, mpsMas, OTpe30K, Jyd. Yros. Buasl yrios.
Beprukanbaele UM CcMexHBIE yribl. buccekrpuca yria.  Jlomanas, MHOTOYIOJIbHUK.
[TapamienpHOCTD ¥ NEPIEHAUKYIAPHOCTD IPSIMBIX.

Cummerpuunbie purypbl. OCHOBHBIE CBOHCTBAa OCEBON CUMMETpHUH. [IpuMepsl cHMMETpHH
B OKPY’KAIOIIIEM MUDE.

OcHOBHBIE TIOCTPOEHHS C NOMOIIbI LUPKYIs M JuHeilku. TpeyronpHuk. Boicora,
MeraHa, OMCCEeKTpuca, UX CBOMCTBA.

PaBHOOeIpeHHBIN 1 PaBHOCTOPOHHUM TpeyroibHUKH. HepaBeHCTBO TpeyrojabHHKA.

CpoiicTBa W TMpuU3HAKM paBHOOEApEeHHOro TpeyrojgpHuka. Ilpu3Haku paBeHcTBa
TPEYrOJIbHUKOB.

CpoiicTBa M MpHU3HAKU HapauiedbHbIX NpsiMbiXx. CymMma YrjoB TpeyrojibHUKA. BHemiHue
YIJIBI TPEYTOJIbHUKA.

[IpssmoyronpHbIli TpeyroapHUK. CBOMCTBO MeauaHbl MNPSIMOYIOJBHOTO TPEYroJIbHHKA,
MpOBEAEHHOW K rumoTeHy3e. IIpu3Haku paBeHCTBA NPSIMOYTOJBHBIX TPEYTrOJIbHUKOB.
[IpssMOYTOIBHBIN TPEYTONBHUK € yriIoM B 30°.

HepaBeHncTBa B reomMeTpun: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE JOMAHOM,
TeopeMa o 0oJIbIIEM yriie U OoJIbLIeH CTOpOHE TpeyroJbHuKa. [leprneHuKyasp u HakJIOHHas!.

['eomeTprueckoe MecTto To4eK. buccekTprca yria M CEpeIUHHBIA NEPIEHIUKYISAP K
OTpPE3KY KaKk F€OMETPUYECKUE MECTA TOYEK.

OKpyXHOCTb M KpYyI, XOpJla M JIHaMeTp, UX CBOMcTBa. B3anmHOEe pacnosoxeHue
OKpPY)KHOCTH U mpsmoil. KacatenbHasg u cekymas K OKpy>KHOCTH. OKpYKHOCTh, BIMCaHHAas B
yroi. BnimcanHas 1 onucaHHas OKPYKHOCTH TPEYTOJIbHHKA.

8 KJIACC

Yetbipéxyronbauku. [lapamnenorpamMm, €ro mnpu3Haku W cBoWcTBAa. YacTHble ciiydan
napajuieorpaMmoB (MpsSMOYTOJIBHUK, pOoMO, KBaapar), UX IpHU3HAKU W cBoicTBa. Tpamenus,
paBHOOOKas Tparmeuus, e€ cCBOWCTBa U npu3Haku. [IpsMoyronbpHas Tpanenus.

Meron ynBoenus Menuansl. LlentpanbHasi cumMmerpus. Teopema dPaneca u Teopema o
MIPOMOPLIUOHAIBHBIX OTPE3KAX.

CpenHue NTMHUU TpEyroJibHUKA U Tpanenuu. L{enTp Macc TpeyrojabHUKa.

[Tonobue TpeyronbHukoB, Koddduuent mogodus. [IpusHaku momodusi TpeyroabHUKOB.
[Ipumenenne no100Ust MpU PeLIeHUH MPAKTUIECKHX 3aa4.

CpoiicTBa momaaeld reomerpuueckux (uryp. @opmynbl UIsl TUIOMIAANA TPEYrOJIbHUKA,
napajuienorpamma, pomOa u tpanenuu. OTHOIIEHHE IUIoMaAe mo00HbIX Guryp.

Brruncnenue miomaaei TpeyroJabHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aToi Oymare.

Teopema Iludaropa. IIpumenenune Tteopemsl Iludaropa mpu pemieHUU MNPAKTUIECKUX
3a/au.

CuHyc, KOCHHYC, TaHT'€HC OCTPOrO yrjia MpsSIMOYrOJIBHOTO TpeyrojibHUKa. OCHOBHOE
TPUTOHOMETPHUECKOE TOXAeCTBO. Tpuronomerpuueckue GpyHkiuu yrios B 30, 45 u 60°.

Bnucannble U UEHTpaslbHBIE YIJIbI, YIOJI MEXAY KacaTellbHOW M XOPAOH. YTIIbI MEXAy
XOpJaMu U CEeKyllMMH. BrucaHHble U OINKCaHHbIE YETBHIPEXYTOJbHUKH. B3anmHoe
pacronio)keHue JByX OKpyxHocTei. Kacanue okpyxHocteil. OOuime kacaTeiabHble K JIBYM
OKPY>KHOCTSIM.

9 KJIACC

Cunyc, xocunyc, TtaHrec yriaoB or 0 mo 180°. OcCHOBHOE TPUTOHOMETPHUYECKOE
TOXAeCTBO. POPMYIIBI IPUBEICHHUSL.



Pemrenne TpeyronpHukoB. Teopema KOCHHYCOB M Teopema CUHYCOB. Pemienue
IIPaKTUYECKUX 33a4 C UCIOJIb30BAaHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CHHYCOB.

[Ipeo6pazoBanne noao0ust. [loqoOre coOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema o0 pon3BeIeHUN OTPE3KOB XOPA, TEOPEMBI O IPOU3BEIEHUU OTPE3KOB CEKYILUX,
TeopeMa O KBaJpare KacaTelbHOM.

Bexrtop, anuHa (MOAYNb) BEKTOpAa, COHANPABIEHHBIE BEKTOPBI, IPOTHUBOMOJIOKHO
HaIPaBJICHHbIE BEKTOPbl, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIEpaluy Haj
BeKTOpamu. Pa3yiojkeHue BEKTOpa Mo JIByM HEKOJUIMHEApHBIM BeKkTopaM. KoopauHaThl BEKTOpA.
CkansipHO€ ITPOU3BEAECHNE BEKTOPOB, IPUMEHEHUE JIIsl HAXO0KICHUS JIJIUH U YIJIOB.

JlexkapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPaBHEHUs MPAMOA M OKPYKHOCTH B
KOOpJMHATaX, [IEpeceueHre OKPYKHOCTEHN U NMpsAMbIX. MeTo1 KOOPAUHAT U €r0 PUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[mHA OKpyXHOCTH. ['paxycHas n paguaHHas mepa yria,
BBIYMCIIEHUE JUIMH AYT OKpYykHOCTel. [momane kpyra, cekTopa, cermeHra.

JIBUKEeHMS IUIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUTYp (JIEMEHTapHbIE PEACTABICHUS).
[TapannensHblid neperoc. [ToBoporT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA IIPOTPAMMBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JINYHOCTHBIE Pe3yJIbTAaThl OCBOCHHS MPOTrpaMMbI ydeOHOTro Kypca «I'eoMeTpus» XapaKTepUu3yrOTCs:

1) naTpuoTHYeCcKOe BOCTIUTAHUE:

MPOSIBJICHUEM HHTEpeca K TMPOIUIOMY M HACTOSIIEMY POCCHHCKOW MaTeMaTHKH, IIEHHOCTHBIM
OTHOIIIEHUEM K JOCTH)KEHUSM POCCUHUCKUX MATEMAaTUKOB M POCCHUHCKON MAaTeMaTUYECKOM WIKOJbI, K
WCIIOJIb30BAHUIO 3TUX JOCTIKEHUM B IPYTrUX HayKaX U MPUKIAIHBIX chepax;

2) TpasKIaHCKOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE:

TOTOBHOCTBIO K BBIITOJTHEHUIO 00513aHHOCTEN TpaKIaHUHA U peau3allii €ro MpaB, MPEICTABICHUEM O
MaTeMaTHYEeCKUX OCHOBaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYP, SBICHUM, POLETYP TPaXKIAHCKOTO
obmrecTBa (HampuMep, BEIOOPHI, OTIPOCHI), TOTOBHOCTHIO K OOCY)KJIEHUIO 3TUYECKHX MPOOJIEM, CBI3aHHBIX C
MPAaKTUYECKUM TIPUMEHEHUEM JOCTHKEHUW HAyKH, OCO3HAaHHUEM Ba)XHOCTH MOPATHHO-ITHUYECKHUX
MIPUHIIUATIOB B JIEATETLHOCTH YYEHOTO;

3) Tpy/10BO€ BOCIIUTAHUE:

YCTAaHOBKOM HA AaKTUBHOE YYacTHE B pEHICHUH TMPAKTHUYECKUX 3a/ad  MaTeMaTHYEeCKOM
HaIpaBJIEHHOCTH, OCO3HAHNEM BaXHOCTH MAaTEMaTUYECKOTO0 00pa30BaHUs HAa MPOTSHKCHUH BCEH JKU3HU IS
YCHENTHON MPOoEeCCHOHANBHON ACSITEIHPHOCTH U Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BEIOOPOM
Y TIOCTPOCHHEM HWHAWBUIAYATbHON TPACKTOPUH OOpa30BaHUS M JKU3HEHHBIX IJIAHOB C YUETOM JIMYHBIX
MHTEPECOB U 00I1IECTBEHHBIX TOTPEOHOCTENH;

4) acTeTHYECKOe BOCIIMTAHME:

CIIOCOOHOCTBIO K SMOIMOHAIHPHOMY M OICTETHYECKOMY BOCIPHUSATHIO MATEMAaTHYECKUX OOBEKTOB,
3a/1a4, PEIIeHUH, pacCyXICHUH, YMEHHUIO BUJIETh MaTEMaTUUECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

5) HeHHOCTH HAYYHOI'O TIO3HAHMSI:

OpHEHTAIle B JESITENbHOCTH HAa COBPEMEHHYIO CHUCTEMY HayudHBIX IMpEACTaBICHHI 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS YeJIOBEKa, MPUPOABI U OOIIECTBa, MOHUMAHUEM MAaTeMaTHYEeCKOW HayKu Kak
cdepbl yeroBeUecKOM AeATeIbHOCTH, 3TanoB €€ Pa3BUTUS M 3HAUMMOCTH [UIsl Pa3BUTHS IUBUIIM3ALIMH,
OBJIAQJICHUEM SI3BIKOM MAaTeMaTUKM M MaTEMaTH4YECKOM KYIbTYpOll KaK CpEICTBOM IIO3HAaHUS MHpA,
OBJIAJICHUEM MPOCTEHIIIMMU HAaBBIKAMH UCCIIE0BATEICKOMN ACSITEIbHOCTH;

6) ¢usuueckoe BocnUTAHUE, (POPMHpPOBAHUE KYJIbBTYPbl 310POBbS M JIMOIHMOHAJILHOIO
OJ1aronosyums:

FOTOBHOCTBIO NPUMEHATH MAaTEMATHYECKHE 3HAHHWS B HWHTEpPEcax CBOErO0 3/10pPOBbs, BEIACHUS
310pOBOr0 00pa3a >kU3HH (30pOBOE MUTaHKE, COATAHCUPOBAHHBIN PEXKHUM 3aHATUN U OTIbIXA, PETyJIApHas
¢usnueckass aKTUBHOCTH), C(HOPMHUPOBAHHOCTHIO HaBbIKa pedieKkcHuu, MpPU3HAHMEM CBOETo IIpaBa Ha
OLIMOKY U TAaKOTO K€ MpaBa IPYroro 4eloBeKa;

7) 3K0JI0THYeCKOe BOCIUTAHHE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTUYEeCKUX 3HAHUI Ui pelleH s 3a1a4 B 00JaCTH COXPAHHOCTH
OKpYXaroLlEel Cpe/ibl, IIIaHUPOBAHMS NTOCTYIIKOB M OLIEHKH UX BO3MOKHBIX MOCIEACTBUN ISl OKPYKArOIIEeH
Cpelibl, 0CO3HAHHUEM TJI00ATBFHOIO XapaKTepa SKOJOTHYECKHX MPOo0iieM U MyTell UX peuieHus;

8) amanTanus K U3MEHSIOIMMCS YCJIOBHSIM COMAJIbLHOI U MPUPOTHOM CpebI:

FOTOBHOCTBIO K JCHCTBHUAM B YCJIOBHUSIX HEOINPEACIEHHOCTH, TMOBBIIMICHUID YPOBHSA CBOEH
KOMIIETEHTHOCTH 4Yepe3 MPAKTUYECKYIO JIEATEIbHOCTb, B TOM YHCIIE YMEHHUE YUUThCA y JAPYTHUX JIIOJEH,
MpHOOpeTaTh B COBMECTHOH I€ATEIHHOCTH HOBBIE 3HAHUS, HABBIKY U KOMIIETEHIIUU U3 OTbITA IPYTHX;

HEO0OX0IMMOCThIO B (DOPMHUPOBAHMH HOBBIX 3HAHUU, B TOM 4ucie (GOPMYTUPOBATH UAEU, TIOHATHS,
rUNoTe3bl 00 00BEKTaX U SIBICHUSX, B TOM YHCIIE paHee HEM3BECTHBIX, 0CO3HABAThH NE(PHUIIUTH COOCTBEHHBIX
3HaHUN U KOMIIETEHTHOCTEH, MIIAHUPOBATh CBOE PA3BUTHUE;

CIIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYAIMIO, BOCIHPUHHUMATh CTPECCOBYIO CHUTYaIlMI0 Kak
BBI30B, TPEOYIOMIUNA KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMbIE PEIICHUS W JACUCTBUS, (OPMYITHPOBATH U
OIICHUBATh PUCKU U MOCIEICTBUS, POPMUPOBATH OIIBIT.

METAIIPEIMETHBIE PE3YJIBTATBI



Ilo3HaBaTeabHBIE YHUBEpPCAJbHBIC y'{eﬁnble JeicTBUS

Ba3oBble JJoruueckue JeicTBUA:

BBISIBIISITh U XapaKT€PU30BaTh CYLECTBEHHBIE IPU3HAKM MaTEMaTHMYECKUX OOBEKTOB, MOHITHUM,
OTHOIICHUH MEXIy TMOHATUAMH, (OPMYyIHpOBATh OMpEACICHHUs TOHSITUH, YCTaHABJIMBATH
CYIIECTBEHHBIN MPHU3HAK KIAacCH(PUKALNU, OCHOBAHMA sl O0OOOIIEHHS W CPaBHEHUS, KPUTEPUHU
IIPOBOJIMMOTIO aHAIN3a,;

BOCIIPUHUMATh, (QOpMYIHpOBaTh U  NpeoOpa3oBbIBaTb  CYXKACHUSA:  yTBEPAUTEIbHBIE U
OTpULATENIbHbIE, €AMHUYHbIE, YACTHBIE U OOLIHNE, YCIIOBHBIE,

BBISIBIISITh MaTEMAaTUYECKUE 3aKOHOMEPHOCTH, B3aUMOCBSA3M M MPOTUBOpEuUs B (PaKTax, JaHHBIX,
HAOJIONEHUSAX W YTBEPXKACHUSX, IpeIyiaraTb KPUTEPUU Ui BBISBJICHUS 3aKOHOMEPHOCTEH W
IIPOTUBOPEUUI;

JeNaTh  BBIBOJBI C HCIOJB30BAaHUEM 3aKOHOB JIOTUKM, JEIYKTUBHBIX UM  HMHIYKTUBHBIX
YMO3AKIIIOYEHNH, YMO3aKIIOUEHUH 110 aHAJIOTUH;

pa3bupath JOKa3aTeNbCTBA MATEMATUYECKUX YTBEPKICHUH (MPsAMBbIE U OT MPOTUBHOTO), IPOBOIUTH
CaMOCTOSITEJIBHO ~ HECJOXHbIE  JIOKa3aTeJbCTBA  MaTeMaTH4YeCKHMX  (AKTOB,  BBICTPAaUBATh
apryMeHTalMl0, T[PUBOAUTH TPUMEPbl U  KOHTPIPUMEPHI, OOOCHOBBIBaTH COOCTBEHHBIE
paccyxieHus;

BBIOMpaATh CHoco0 pelmieHuss y4eOHOM 3ajqaun (CpaBHMBAaTh HECKOJIBKO BAapUAHTOB pEIICHUS,
BbIOMpaTh HanOoJIee MOXOASAIMINN ¢ YIETOM CaMOCTOSITENIBHO BBIJICIEHHBIX KPUTEPUEB).

Bba3oBrble ucciaenoBareabcKue JeHCTBHS .

MCII0JIb30BaTh BOMPOCHI KaK MUCCIIEOBATENbCKUI HHCTPYMEHT MM03HAHUs, (POpPMyIUpOBaTh BOMPOCHI,
buKkcHpyOIye TPOTHBOpPEUHE, MPOOJIEeMy, CaMOCTOSTSIIBHO YCTaHABIMBATH UCKOMOE M JIAHHOE,
(dbopMHpOBaTh TUIOTE3Y, APT'YMEHTUPOBAThH CBOIO MMO3ULIHIO0, MHEHHE;

MPOBOJMTH IO CAMOCTOSITCIIBHO COCTABJICHHOMY TIUIaHY HECIOXHBIA 3KCIEPUMEHT, HEeOOJbIIOE
HCCIICIOBAaHUE TI0 YCTAHOBJICHUIO OCOOCHHOCTEH MaTeMaTHYeCKOro OOBEKTa, 3aBHCHMOCTEH
00BEKTOB MEX Ty COOOiA;

CaMOCTOSITCIIBHO  (hOPMYJTMPOBATh OOOOIIEHUS ¥ BBIBOJBI IO pPE3yIbTaTaM IPOBEIEHHOTO
HaAOJIOJICHUS, MCCJICIOBAHMUS, OICHUBATH JIOCTOBEPHOCTH TOJYYCHHBIX PE3yJbTAaTOB, BBHIBOJOB M
0000I11eHHI;

MIPOTrHO3UPOBATh BO3MOXKHOE PA3BHTHE IPOIECCa, a TAKKE BBIJIBHIaTh IPEANOJIONKECHHS O €ro
Pa3BUTHH B HOBBIX YCIIOBHUSX.

Pabora ¢ undopmanueii:

BBISIBIISITH HEIOCTATOYHOCTH U U30BITOYHOCTH MH(POPMAIMH, TaHHBIX, HEOOXOIUMBIX JJISl PEIICHUS
3a/1auu;

BBIOMpATh, aHAJIM3UPOBATh, CUCTEMATU3UPOBATh U MHTEPIPETUPOBATh MH(OPMALIUIO Pa3THMUHBIX
BUJIOB ¥ (POPM IpEACTABICHUS;

BBIOMpaTh QopMy IpeacTaBieHns UHGOPMAIMU U UIUTIOCTPUPOBATH pElIaeMble 3a/1a4ll CXeMaMu,
JrarpaMmamu, HHOUM rpadukoil U uX KOMOMHALIMSIMU;

OLICHUBATh HAA&KHOCTH HMH(POpPMAIMM TIO KPUTEPUSM, MPEUIOKEHHBIM  YYHUTEIeM WU
cOpMyTUPOBAHHBIM CAMOCTOSITEIHHO.

KoMMyHHKaTHBHBIC YyHUBEPCAJIbHbIE y4eOHbIe 1eliCTBUS:

BOCIPUHUMATh U (HOPMYIUPOBATh CY)KJIEHHS B COOTBETCTBUHU C YCJIOBUSAMH U ILIEISIMHU OOLICHHS,
SICHO, TOYHO, TPaMOTHO BBbIp@XXaTh CBOIO TOYKY 3PEHHS B YCTHBIX U NHUCBMEHHBIX TEKCTaX, JaBaTh
MOSICHEHMSI 110 XOy PELICHMs 3a1a4l, KOMMEHTUPOBATh NIOJy4EHHBIM PE3yIIbTaT;

B X0JIe 00CYXKIEHHUS 3aJjaBaTh BOMPOCHI MO CYIECTBY 00CYKAaeMoil TeMbl, TpoOIeMbl, peraeMoit
3a/lauM, BBICKA3bIBaThb WJEHM, HALICJICHHBIE HA IOMCK PELICHMSI, COMOCTAaBIISITb CBOM CYXICHHS C
CYXKJIEHUSIMM JIPYTMX YYaCTHHUKOB JMaylora, OOHAPYXHMBAaTh Ppa3IMuUe U CXOJCTBO MO3UIMHA, B
KOPpEKTHOH opme (hopMyIHpOoBaTh pa3HOTIACHs, CBOU BO3PAXKECHUS;

NIPEACTABIATh  pEe3yJabTaThl  PEIIEHUs  3aJadd, OJKCIEPUMEHTAa, MHCCIENOBaHUsA, IPOEKTa,
CaMOCTOSITEJIbHO BBIOMpaTh (POPMAT BBICTYIJICHUS C Y4ETOM 3a7ay MPE3eHTAllMd U 0COOCHHOCTEH
ayIUTOPHH;



® [IOHUMATh M WCIOJB30BATh MPEUMYIIECTBA KOMAHIHON ¥ WHIWBUIYATHHOW PabOTHI NP PEIICHUH
y4eOHBIX MAaTEMaTHYECKHX 3a]1a4;

e T[PUHUMATHh IIeJIb COBMECTHOW MICSITEIHHOCTH, IUIAHUPOBATH OPraHU3AlMI0 COBMECTHOW paboTHI,
pacmpenensaTh BHIIbI paboT, TOTOBAPUBATHCS, OOCYKIaTh MPOIECC B PE3yabTaT padOThI, 00001IaTh
MHEHHS HECKOJILKUX JIIOJICH;

® y4acTBOBATh B TPYIIOBHLIX (popmax paboThl (00CYkAeHUS, 0OMEH MHEHHSIMH, MO3TOBBIC IITYPMBI U
JpyTHe), BHITIOIHATh CBOIO YacTh PaOOTHI M KOOPAWHUPOBATH CBOU JACUCTBHSI C IPYTHMH WICHAMH
KOMaHJIbl, OIICHMBAaTh KAueCTBO CBOEr0 BKJIaga B OO TPOAYKT 1O KPUTECPHSIM,
c(hOPMYITUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBUSI.

PerJIHTI/IBHbIe YHUBEPCAJIBLHBIC yqeﬁnble JeHCTBUSA

Camoopranu3zanms:
® CaMOCTOSATEIbHO COCTAaBIATH IJIaH, aJTOPUTM pElIeHMs 3a/lauM (WM €ro 4acTh), BEIOMpaTh crocod
pelieHns ¢ y4€TOM HMEIOLIMXCS PEeCcypcoB U COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHUpPOBATH U
KOPPEKTUPOBATh BapUaHThl PELIEHUI ¢ yU€TOM HOBOM MH(OpMALIHH.
CaMOKOHTPOJIb, IMOIIHOHAIbHBI HHTEJLIEKT:
e BJAJETh CHOCOOAMHM CaMOIIPOBEPKH, CaMOKOHTpOJIS Tpoliecca M pe3ylbTara PpelIeHHs
MaTeMaTUIeCKOH 3a1auH;
® IpeABHUJETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTh IPU PEIIEHUH 3a]1a4l, BHOCUTh KOPPEKTUBHI B
NeSITeNIbHOCTh HA OCHOBE HOBBIX OOCTOSTENbCTB, HAllIEHHBIX OINOOK, BBISIBIEHHBIX TPYTHOCTEH;
® OLEHUBATh COOTBETCTBUE pe3yabTaTa AESITEIbHOCTH MOCTAaBJIECHHOW IEMH U YCIOBHUSAM, OOBSCHATH
MPUYMHBI  JOCTHMXKEHMS] WM HEJOCTH)KEHMsI 1eNHM, HaXoJWTh OIIMOKY, JaBaTh OLIEHKY
MPHUOOPETEHHOMY OIIBITY.

INPEIMETHBIE PE3YJIbTATbBI

K xonIty 00yueHus B 7 kjacce 00yJaronuics MoIyduT CICIYIONTUE TPEIMETHBIC PE3YIbTATHI:

Pacnio3naBaTh u3ydeHHbIE TeoMeTpUYecKue (UTypbl, ONpEAENsATh UX B3aUMHOE pPAacCIOJIOKEHHE,
n300paxaTh reOMETpUYECKe (PUTyphl, BBIMOJHITH YEPTEKHU [0 YCIOBHIO 3a7aun. V3MepsTh IMHENHHbIE U
YIJIOBbIE BEMYMHBL. PelaTe 3a1a4u Ha BIUKCICHUE JJIMH OTPE3KOB U BEJINYUH YIJIOB.

Jenate rpyOyi0 OIIEHKY JIMHEWHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B pealbHON JKU3HU, pa3MEpOB
MIPUPOJHBIX 00BEKTOB. PaznuuaTh pa3mepsl 3TUX 00BEKTOB MO MOPSAIKY BETUYHHBDI.

CTpouTh 4epTEXKHU K TEOMETPUUYECKUM 334a4aM.

[Tonp30BaTbCcsi NpU3HAKaMU pPaBEHCTBA TPEYTrOJIbHUKOB, MCIOJb30BaTh IPU3HAKM W CBOMCTBA
paBHOOEIPEHHBIX TPEYTOJIBHUKOB IPU PELICHUH 33]1au.

[IpoBOANTH TOTMYECKUE PACCYKIECHUS C UCIIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[lonp30BaTbCcsl MpU3HAKAMU PABEHCTBA MPSAMOYIOJIBHBIX TPEYIOJbHUKOB, CBOWCTBOM MEJAHMAHBI,
MPOBEAEHHON K TMIIOTEHY3€ MPSIMOYI0JIBHOTO TPEYrOJIbHUKA, B PELICHUH T€OMETPUUYECKUX 3a/1a4.

Onpenenars napauiebHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOphIE 00pa3yeT C HUMH CEKyIas.
Onpenensats NapajiiebHOCTh HPSIMBIX C MOMOILIBIO PAaBEHCTBA PACCTOSIHUNM OT TOYEK OJHOM MpPsAMOHN 10
TOYEK APYTrOU MpsIMOM.

Pemats 3a1aun Ha kiieTyaroit Oymare.

[TpoBOIUTH BBHIYMCIEHUS U HAXOJUTh YUCIOBbIE W OYKBEHHBIC 3HAUYEHHUS YIIIOB B T€OMETPUUYECKUX
3a/layax C HCIOJb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYrOJIbHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MPU MEPECEUCHUN JBYX MapaUIeNbHBIX MPSMBIX CeKyllel. PemaTs mpakTHueckue 3a1a4u Ha
HaxO0JIEHUE YTJIOB.

Bnagerp mOHSATHEM TeOMETPHUECKOTO MECTa TOYeK. YMETh OMNpPENeNsTh OHCCEKTpUCY yria H
CepeIMHHBIN MEePIEHIUKYIIAP K OTPE3KY KaK T€OMETPUUECKUE MECTA TOYEK.

@opMyIHpPOBATH ONPEAEICHUS OKPYKHOCTU U KPYyTra, XOp/bl U JUaMeTpa OKPYKHOCTH, MOJIb30BATHCS
MX CBOMCTBAMHU. YMETh IPUMEHSATh 3T CBOMCTBA IIPH PEILICHUH 3a]1a4.



Biagere NOHATHEM OIMCAaHHOM OKOJIO TPEYrOJbHUKA OKPYKHOCTH, YMETh HAaXOAWUTh €€ LIEHTP.
[Tonp30oBaThbes (hakTaMHu O TOM, YTO OMCCEKTPHUCHI YIIIOB TPEYTOJIbHUKA MEPECEKAIOTCs B OJHOM TOYKE, U O
TOM, YTO CEPEIUHHBIE IEPIIEHIUKYIIAPbI K CTOPOHAM TPEYTOJIbHUKA NIEPECEKAIOTCS B OJHON TOUKE.

Bilagete moHsATHEM KacaTeIbHOM K OKPYKHOCTH, II0JIb30BAThCS TEOPEMOM O INEPIEHIUKYIIPHOCTU
KacaTelbHOU U paauyca, IpOBEAEHHOTO K TOUKE KacaHUsl.

[lonb3oBaTbcsl MPOCTEMIIMMU T'€OMETPUUYECKUMHU HEPABEHCTBAMM, IIOHUMAaThb HUX IPAKTUYECKUI
CMBICII.

[IpoBOIUTH OCHOBHBIE TEOMETPUUYECKUE TIOCTPOEHUS C IOMOIIBIO IIUPKYIIS U JTMHEUKH.

K xoniy o0yuenns B 8 kiiacce o0yJaromuiicst MOIyYHT CIETYIOUINE TPEIMETHBIE PE3YIIbTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJbI YETHIPEXYTOJBHUKOB, UX AJIEMEHTHI, MOJIb30BAThCsl UX CBOMCTBaAMH
IIPU pEeLIEHUH T€OMETPUUECKUX 3a/1ad.

[IpuMeHsTh CBOMCTBA TOUKH IIEPECEUEHUSI MEIMAH TPEYroJIbHUKA (LIEHTPA Macc) B PELICHUH 3a/1a4.

Bnagers moHsiTHEM cpeAaHeW JMHUM TPEYrOJbHUKAa U Tpameluu, NMPUMEHSATh HMX CBOICTBA NpHU
peuieHun reomerpuueckux 3anad. [lomp3oBarbes Teopemont Paneca M TEOPEMON O MPONOPLUHUOHAIBHBIX
OTpe3Kax, IPUMEHSATh UX JJIs PEeLIeHUs IPaKTUYECKUX 3a/1ad.

[IpumensTh NpU3HaKK NO00US TPEYTOJIBHUKOB B PEIIEHUH T€OMETPUUYECKUX 3a/1a4.

[Tonb3oBarbest Teopemoit [Iudaropa 11 pemieHns reoMeTpuYeckiX U mpakTuueckux 3aaad. CTpouTh
MaTeMaTHYeCKyl0 MOJENb B NPAKTHMUECKUX 3aJadyax, CaMOCTOSITENIbHO JeNlaTh 4YepTéX U HaXOAMUTh
COOTBETCTBYIOIIUE JJTUHBI.

Bnagerps moHATHSAMU CHHYCA, KOCHHYCa U TaHT€HCa OCTPOTO yIjia MPsIMOYTOJIbHOTO TpPeyrojbHHKA.
[Tonb30BaTbCst STUMH MOHATUSIMHU JUISI PEIICHUS MPAKTUYECKUX 3a/1au.

BoruncnsaTte (pa3nuuHbIMU crioco0amu) IIIONIa b TPEYroJbHUKA U IUIONIaJd MHOTOYTOJBHBIX (UTYD
(monb3ysich, TrAe HEOOXOAUMO, KalbKyasTopoM). I[IpuMeHSATh NOJydYeHHbIE YMEHHS B TNPAKTUYECKUX
3a/1a4ax.

Brnagerp moHATUSMU BIHCAHHOTO U LIEHTPAIBLHOTO YIila, UCIOJIb30BaTh TEOPEMBI O BIMCAHHBIX yIJIaX,
yriaax Mexay XopJaMHu (CEKyIMMH) U yrile MeXay KacaTeIbHONW M XOpAOH MPH PELIEHUU F€OMETPUUECKUX
3a1a4.

Bnagers NOHATHMEM  ONMCAHHOTO  YETBIPEXYTOJbHHMKA, IPUMEHATH CBOMCTBA  OINMCAHHOIO
YETBIPEXYTOJIBHUKA IIPU PELICHUH 3a]1a4.

[IpuMeHATh IOJIydEHHBIE 3HAHHMA Ha INPAKTUKE — CTPOUTH MAaTEMAaTHYECKHUE MOJCIN A 3ajad
peanbHON )KU3HU U IIPOBOJAUTH COOTBETCTBYIOLINE BBIYMCICHHS ¢ IPUMEHEHUEM MOA00US U TPUTOHOMETPUU
(ToJIB3ysCh, Te HEOOXO0IMMO, KaJTbKYISITOPOM).

K xonity oOyuenus B 9 kiiacce o0y4aromuiicst MOJIy4HuT CIEIYIOLINE IPEIMETHbIE PE3YIIbTAThI:

3HaTh TPUTOHOMETpUYECKHE (QYHKLUUU OCTPbIX YIJIOB, HAaXOAWTh C MX IOMOUIbIO pa3IMyYHbIE
3JIEMEHTHI MPSIMOYIOJIbHOTO TPEYroJIbHUKA («pelIeHHE MPSAMOYroJbHBIX TPEyrojJbHUKOB»). Haxomuts (c
MOMOIIBIO KAJIBKYJISITOPA) AJIMHBI U YIJIbl Ul HETaOJINYHbIX 3HAYEHUH.

[Tonp3oBaTbed (popMynamMu TNPHUBENEHUS M OCHOBHBIM TPUTOHOMETPUYECKUM TOXAECTBOM JUIs
HAaXO0XACHUS COOTHOLIEHUI MEXKy TPUTOHOMETPUUECKUMHU BETUYHHAMU.

Hcnosb30BaTe TEOpEMBI CHUHYCOB M KOCHHYCOB JJIsi HAaXOXKJIEHHUS Pa3JIMYHBIX DJIEMEHTOB
TPEYroJIbHUKA («peIIeHUe TPEYTOJIbHUKOBY), IPUMEHATh UX NP PEIIEHUH F€OMETPUUECKUX 3a/au.

Brnaners monsTHsMH npeoOpa3oBaHUS MOJ0OMS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJOOHBIX (uUryp.
ITonp30BaTbes CBOMCTBAMM 10100MS MPOU3BOJIBHBIX (DUTYP, YMETh BBIUMCIAThH JJIMHBI U HAXOIUTH YIJIBI Y
1o100HbIX uryp. [IpumeHaTs cBoiicTBa 1o00Us B MPAKTUYECKUX 3a7adaX. YMETh MPUBOIAUTH IIPUMEPHI
10I00HBIX (PUTYp B OKPYKAIOIIEM MUDE.

[Tonb30BaTbes TEOpEMaMM O MPOU3BEAECHNUU OTPE3KOB XOPJ, O MPOU3BEIEHUHN OTPE3KOB CEKYILHX, O
KBaJlpaTe KacaTeabHOMU.

[Tonp30BaThcs BEKTOpaMM, MOHUMATh UX T€OMETPHUUECKUM M (PU3MUECKHI CMBICH, MPUMEHSTh UX B
pelIeHNH TeOMETPUYECKUX W (U3MYecKux 3agad. IIpuMeHsTh ckansgpHOe NMpPOU3BEIEHHUE BEKTOPOB IS
HAaXO0XJIECHU JUIMH U YIJIOB.

[Tonb30BaTbcsi METOIOM KOOPAMHAT HA IUIOCKOCTH, IMPUMEHATH €r0 B PEIIEHUH NEOMETPUUYECKHUX U
MIPaKTUYECKUX 3a1a4.

Bnaners NoHATHAMM IPAaBUJIBHOTO MHOTOYTIOJIbHUKA, [UIMHBI OKPYXHOCTH, JUITMHBI YT OKPYKHOCTH
U paJMaHHOW Mephl yIyla, YMETh BBIUMCIATH IUIOLIaAb Kpyra M ero vacreid. IIpuMeHATh moiiyueHHble
YMEHHUSI B IPAKTUUYECKUX 3a/1a4ax.



HaxonuTh ocu (MM LEHTPBI) CUMMETPHH (UTYp, TPUMEHSATH IBUKECHUS TUIOCKOCTH B MPOCTEHIINX
Cllydasix.

[IpuMeHATh NOJy4YEHHBIE 3HAHUA HA IIPAKTUKE — CTPOUTh MAaTEMAaTUYECKUE MOJEIU I 3a1ad
peambHOW KHM3HHM M MPOBOJUTH COOTBETCTBYIOIIME BBIUMCIECHUS C TNPUMEHEHHEM T[OA00us U
TPUTOHOMETPUYECKUX (PYHKIUH (MTOJB3YACh, TJIe HEOOXOAUMO, KAJIBKYISTOPOM).

KoppeknuonHo-pa3BuBamoime pe3yJabTaThl:

e PaszButHe r71a30Mepa U HABBIKOB U3MEPEHUS YIJIOB U OTPE3KOB C TIOMOIIIBIO YePTEIKHBIX
WHCTPYMEHTOB.

e dDopmupoOBaHUE YMEHHS YATATh TOTOBBIN YEPTEXK: BBIICIATH TAHHBIC JJIEMCHTHI, BUJICTh PABHBIC
(burypbl, HaKJIaILIBATh MBICIICHHO OJHY QUTYpPY Ha JAPYTYIO.

o Pa3BuTHE CBA3HON MaTEeMaTHYECKOW PEUU MIPH YCTHOM JI0Ka3aTeIbCTBE (MCTIOIB30BAaHUE OMOPHBIX
CIIOB-CUTHAJIOB: «JIAHO», «I0KA3aTh», KIIOTOMY UTO»).



TEMATHYECKOE IINIAHUPOBAHHUE

7 KIIACC
KoaunyecTBo yacos DJIEKTPOHHbIE Yuer padoueii
Ne (uudposbie) NMPOrpamMmbl
i HanmeHoBaHue pa3/ieJioB H TeM MPOrPaMMbI Beero KO;{TpOJIbeIe oBpazoBaTe/LHbIC ocnuranus (PTIB),
PaboTel pecypchl KO/ U3 MOIYJIst
nporpamMmmsl 3.4.
[Ipocrelimme reomeTpudeckue GUIYpPHI K HX CBOMCTBA bubmorexa TIOK O
1 P P M ' 14 https://m.edsoo.ru/7f415e2 | 517.61,62,51,52,53,
M3MepeHne reoMeTpUYECKUX BETHIHH e 5.11,5.12,5.15, 5.16
bubmuoreka IIOK 1,2, 3,4.1,53,55,5.6, 6.1,
2 TpeyrofbHIKH 22 1 https://m.edsoo.ru/7f415¢2 | ©251,5253,5.11,512,
e 5.15, 5.16
bubmuoreka IJOK 1,2,3,4.2,52,5.3,5.6,5.13,
3 [MTapannenbHbie TPSMbIC, CYMMa YIJIOB TPEYTOJIbHUKA 14 1 https://m.edsoo.ru/7f415e2 5.15,6.1,62,51,52,53,
e 5.11, 5.12,5.15, 5.16
Bubnuoreka [JOK 1,2,3,4.2,5.4,5.6,5.18, 6.1,
4 OKpYKHOCTb U KpyT. I cOMeTpruUecKue MoCTPOCHHS 14 1 https://m.edsoo.ru/7f415e2 2'55551112'2‘ 53,511,512,
e 15, 5.
Buoiauorekxa ]_[OK 1,2,3,41,53,55, 5.6, 5.16,
5 [ToBTOpenue, 0600IIeHNE 3HAHUIA 4 1 https://m.edsoo.ru/7f415e2 2'1'26'52'1:'1' 5.2,53,51%,
e 12,5.
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8 KIIACC

KoauuecTBO 9acoB

Yuer paboueii

Ne HaumeHoBaHue pa3/iejioB U TeM MPOrpaMMbl K JJeKTpOHHbIE (UHppOBLIC) TPOTPAMMBI
n/n pas PoTp Bcero 0; TPOTLHBIC o0pa3oBaTe/ibHbIE pecypchl pocniutanus (PIIB),
PaboTe KO/ U3 MOIYJIsl
nporpammsi 3.4.
1,2,3,41,53,55,513
N bu6mmoreka [IOK o T T
5.17,6.1,6.2,5.1,5.2,53,
1 HeTbIpExyrombHikir 12 L https://m.edsoo.ru/7f417e18 5.11 5.12. 5.15, 5.16
2 Teopema Daneca u TeopeMa 0 MPONOPIIUOHATBHBIX 15 1 bubnuotexa [JOK é‘ 22‘ 53‘1451‘2553‘35'55‘1?% ;3.21,
OTpe3Kax, MoJ00HBIE TPEYTOIBHUKI https://m.edsoo.ru/7f417e18 515516
3 [Inomane. HaxoxaeHue miomanaei TpeyroJibHUKOB U 14 1 bubnuotexa [JOK é 125 36‘ ‘11'26‘ 225 535 265 2'13‘
MHOTOYrOJIbHBIX Guryp. Inomanm nogo6HbIX Guryp https://m.edsoo.ru/7f417e18 5.11 512 515 516
1,2,3,42,5.4,56,5.18,6.1,
4 Teopema [Iudaropa u Hauana TPUTOHOMETPUN 10 1 ﬁggg%%lzzzg)?lﬁ? f417¢18 g.i.SS.Sl,lg.Z, 5.3,5.11,5.12,
VYTriabl B OKpY>KHOCTH. BriicaHHbBIE€ Y OTTUCAHHBIE 1,2,3,41,53,55,5.6,5.16,
5 4eTHIPeXyrobHUKH. KacaTenbHble K OKPYKHOCTH. 13 1 ﬁtptl 622%221(%?57 £417018 6.1,6.251,52,5351L,
Kacanue okpyxHocTei Ps-1im. ' 512,515
1,2,3,4.2,54,5.6,5.10,
6 [ToBTOpEHME, 0000ITIEHNE 3HAHUI 4 1 ﬁH@I_I//I/OTeIaa HOKN f117018 5.18,6.1,6.2,5.1,5.2,5.3,
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9 KJIIACC

KoaunuecTBo 4acoB

Yu4er padoueii nporpaMmbl

Ne HanmeHoBaHMe pa3/ie/ioB H TeM KoHTpoIbHbie DuieKTpoHHbIe (U poBHIE) gocnutanusi (PTIB), Ko 13
0/ | mporpamMmmsl Bcero paGoTh: o0pa3oBaTesbHbIE Pecypchl MOZYJISt NPOrPaMMBI 3.4,
1 Tpuronomerpusi. TeopeMbl KOCHHYCOB H 16 1 bubmuorexa [IOK 1,2,3,41,53,55513,5176.1,62,
CHHYCOB. Pellienue TpeyrojibHUKOB https://m.edsoo.ru/7f41al2c 51,52,53,511,512,515,5.16
5 ITpeobpazoBanue noxobus. Merpuyeckne 10 1 bubmnoreka IIOK 1,2,3,41,53,5556,6.1,62,51,52,
COOTHOIIICHUS B OKPY)KHOCTH https://m.edsoo.ru/7f41al2c 5.3,5.11,5.12,515,5.16
Bu6miorexa IIOK 1,2,3,4.2,52,53,5.6,5.13,5.15, 6.1,
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c 6.2,51,52,53,511,512,515,516
Bu6miorexa IIOK 1,2,3,4.2,5.4,56,5.18,6.1, 6.2, 5.1,
4 JlexapTOBbI KOOPIMHATHI Ha IJIOCKOCTH 9 1 https://m.eds00.ru/7f41a12¢ 5253 511, 5.12, 5.15, 5.16
1,2,3,41,53,55,5.6,5.16, 6.1, 6.2,
;| D A bt 08
N https://m.edsoo.ru/7f41al2c
Brruncnenune miomanei
bubnuotexa [JOK 1,2,3,4.2,5.4,56,5.10,5.18,6.1, 6.2,
6 JBHOKCHUS TIOCKOCTH 6 https://m.edsoo.ru/7f41al2c 51,5.2,53,511,5.12,515,516
7 [ToBTOpEHUE, 0600IICHHE, 7 5 bubnuoreka [JOK 1,2,3,41,53,55,513,5.17,6.1,6.2,
CHCTeMaTH3allMs 3HAHUH https://m.edsoo.ru/7f41al2c 51,52,5.3,511,512,515,516
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IPOBEPAEMBIE TPEGOBAHUSI K PE3YJIbTATAM OCBOEHHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

7 KIIACC
Ko .
IDOBEDSIEMOL0 IIpoBepsiemble npeIMeTHBIE Pe3yabTATHI 0CBOEHHUS] OCHOBHOM
poBep o0pa3oBaTe/IbHOI MNPOrpaMMBbI OCHOBHOI'0 00111er0 00pa3oBaHMs
pe3yJbTara
6 I'eomerpus
PacrioznaBath HW3ydeHHBIE T€OMETPUYECKHE (UTYPBI, OINPEACTATh HX B3aUMHOC
6.1 pacroJio’)KeHre, H300paKaTh TEOMETPUYCCKHE (PHUTYpHI, BBITIOJNHATh YEPTCIKUA IO
' YCIOBHUIO 3a/1aun. M3MepsTh JIMHEHHBIE W YIJIOBBIE BEJIWYMHBI. Pemarh 3agaun Ha
BBIYUCJICHUE IJTUH OTPE3KOB U BEJIMUMH YIITIOB
Jenaty rpyOyro OIEHKY JIMHEWHBIX M YTJIOBBIX BEIIMUWH TMPEAMETOB B peabHOM
6.2 KU3HHU, pa3MepoB MPHUPOJHBIX 00BEKTOB. PazmuyaTts pasmepsl 3TUX OOBEKTOB TIO
TOPSAKY BETUIUHBI
6.3 CrpouThb 4epTekH K TEOMETPUUECKUM 3a]lauaM
6.4 [Tonp30BaThCs MpU3HAKaMU PaBEHCTBA TPEYTOJBHUKOB, UCIOIL30BATh MPU3HAKU U
' CBOMCTBA PaBHOOEIPEHHBIX TPEYTrOJIHHUKOB P PEIIEHUH 3a]1a4
6.5 [TpoBOAUTH TOTUYECKHUE PACCYXKIEHUS C UCTIOIH30BAHUEM T'€OMETPUUECKUX TEOPEM
[Tonp30BaThCs MpU3HAKAMH PABEHCTBA MIPSIMOYTOJIHBIX TPEYTOJILHUKOB, CBOHCTBOM
6.6 MeIMaHbl, MPOBEAEHHON K TUMOTEHY3€ MPSMOYTOJILHOTO TPEYTOJbHHUKA, B PEIICHUN
TEOMETPUUECKHX 33124
Onpenenars napajuieNbHOCTh MPSIMBIX C MOMOUIBIO YITIOB, KOTOPbIE 00pa3yeT ¢
6.7 HUMM cekymasd. Onpenensats NapajuleIbHOCTh IMPSMBIX C MOMOIIBI PABEHCTBA
pacCTOSIHUI OT TOYEK OJHOM MPSIMOM JI0 TOUEK APYTroil MpsSMoit
6.8 Pemrate 3amaun Ha kieT4aroi Oymare
[IpoBOIUTH BHIUMCICHHUS] M HaXOAUTh YUCIOBbIE M OYKBEHHbIE 3HAYEHHUS YIJIOB B
FEOMETPUUYECKUX 3a/ladyaX C HCIOJIb30BAHMEM CYMMBI YIJIOB TPEYIrOJIbHUKOB U
6.9 MHOTOYT'OJILHUKOB, CBOWCTB YIJIOB, OOpa30OBaHHBIX NpHU TMEPECEUYCHUU JIBYX
MapajuieJbHbIX NPSIMBIX CeKylled. Pemars nmpakTHdecKre 3aJaud Ha HAXO0XKJICHUE
YIJI0B
6.10 Brnagetp noHsATHEM reOMETPUUECKOTO MECTAa TOUEK. Y METh OIPEIENIATh OUCCEKTPUCY
' yIia U CEpPEeIMHHBIN NEPIEHANKYIISAP K OTPE3KY KaK T€OMETPUUYECKUE MECTA TOUEK
@opMynupoBaTh ONpPENETCHUS] OKPY)KHOCTH M Kpyra, XOopIpl M JHaMeTpa
6.11 OKPYXHOCTH, T0JIb30BATHCSI UX CBOMCTBAMM. YMETh HNPHUMEHSTh 3TU CBOICTBA IpU
peuieHuu 3aaau
Bragete noHsATHEM ONKMCAHHOW OKOJIO TPEYTrOJbHUKA OKPYXKHOCTH, YMETh HAXOAUTh
6.12 e¢ nentp. Ilomp3oBaThecs dakTamMu O TOM, YTO OMCCEKTPUCHI YITIOB TPEYrOJbHHKA
' MEPECEKAOTCs] B OJHOM TOYKE, U O TOM, YTO CEpPEAMHHBIE MEPHEHIAUKYIAPHI K
CTOPOHAM TPEYTOJIbHUKA MIEPECEKAIOTCS B OJTHOM TOUKE
6.13 Brnagets mnoHsTHEM KacaTelbHOW K OKPY)KHOCTH, IOJb30BAaThCsl TEOPEMOU O
' MEePINEHIUKYISIPHOCTH KacaTelIbHOW U pajinyca, IPOBEIEHHOTO K TOUKE KacaHUs
6.14 [Tonp30BaThbcsi MPOCTEHMIIMMHU T€OMETPUUYECKUMHU HEPABEHCTBAMH, MOHUMATh HX
' MPAKTUYECKUI CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T€OMETPUUECKHE MOCTPOCHHS C MOMOIIBI IUPKYIS M
' JINHEWKU
8 KVIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yabTAThI 0CBOEHUS] OCHOBHOM
NPoOBEPSIEMOro

pe3yJibTara

o0pa3oBaTe/ibHOI IPOrpaMMbI OCHOBHOI'0 00111er0 00pa3oBaHus




I'eomerpus

6.1

Pacno3HaBaTh OCHOBHEBIE BUIbI ‘-IGTBIpéXYI‘OJILHI/IKOB, HUX 3JICMCHTHI, I1I0JIB30BaThCsA
HX CBOMCTBaAMH IIpU pCUHICHUN I'COMETPHUICCKUX 3ada1d

6.2

[IpuMeHsTh CBOMCTBA TOYKHM IMEPECEUCHHUS] MEIUaH TPEyroJibHUKa (LEHTpa Macc) B
pELIECHUH 3a/1a4

6.3

BJIaI[eTI) IIOHATHEM CpCZIHCfI JIMHUW TPEYrOJIbHUKAa W TpalCluun, MNPUMCHATHL HX
CBOMCTBA IIPU pELICHUU reoMeTpuueckux 3anad. Ilons3zoBareca Teopemon daneca u
TGOPCMOI\/JI 0 MpONOpHHMOHAJIBHBIX OTPE3KAX, MNPUMCHATL HUX A PCHICHUA
MMPAKTUYCCKUX 3ada4

6.4

[IpumeHsTh NpU3HaKK 000U TPEYTOJIBHUKOB B PELIEHUH T€OMETPUUYECKUX 3a]1a4

6.5

[Tonp3oBatbest Teopemoit [Tudaropa mms pemeHus reOMETPUISCKIX U MTPAKTHYECKUX
3amay.  CTpouTh  MareMaTHYeCKyl0  MOJEIb B  TMPAKTUYECKUX  3aJlavax,
CaMOCTOSITENILHO JIENIaTh YePTEK U HAXOAUTh COOTBETCTBYIONIUE UTUHBI

6.6

BrageTs moHATHAME CHHYCA, KOCUHYCA U TAHT€HCA OCTPOTO yriia MPsIMOYTOJILHOTO
TpeyroibHUKa. [10J1b30BaTHCS STUMU TTOHATUSIMU TSI PEIIEHUS MPAKTHYECKUX 3a/1a4

6.7

Boruncnsars  (pa3nuyHbIMM - CIIOCOOAaMM)  IJIOHIAJ(b  TPEYTrOJIbHUKA U IUJIOLIAIU
MHOTOYTOJIbHBIX (PUTYp (MOJB3YSCh, TJe HEOOX0AUMO, KATBKYIATOPOM). [IpuMeHsTh
MOJIyYE€HHBIE YMEHHS B MPAKTUUYECKUX 3a/1a4ax

6.8

BrageTs MOHATHSAMHU BIIMCAHHOTO M IEHTPATBHOTO YIila, UCIOIB30BaTh TEOPEMBI O
BMHUCAHHBIX YIJIaX, yriiaX MEXIy XopaaMu (CEKYIIUMHU) U yrile MEeXIy KacaTeabHOU
Y XOPJIOH NP PEIICHUH TEOMETPUUECKHUX 3a1a9

6.9

Bragers mnoOHATHEM ONMCAHHOTO  YETBHIPEXYTOJIBHHMKA, IPUMEHATH  CBOMCTBA
ONMCAHHOTO YETHIPEXYTOJIbHUKA MPH PEIICHUH 3a4a4

6.10

[TpuMeHsTH TOTyYeHHBIE 3HAHHUS HA NPAKTUKE — CTPOUTh MAaTEMATHYECKHE MOJIEIN
UL 3aJad  peajbHON JKM3HM W TIPOBOJHMTH COOTBETCTBYIOIIME BBIYHCICHUS C
MPUMEHEHHEM TIOJ00Ms W TPUTOHOMETpUU (MOJB3YACh, TAE HEOOXOAUMO,
KaJIBKYJISITOPOM)

9 KJIACC

Kon
IpOBepPsSIEMOr0
pe3yJbTaTa

IIpoBepsiemble npeaMeTHbIE Pe3yJbTAThl 0CBOCHHUSI OCHOBHOM 00pa3oBaTe/IbHOM
NMPOrpamMMbl OCHOBHOI'O 00111ero 00pa3oBaHus

6

I'eomerpust

6.1

3HaTh TPUTOHOMETpUYECKHE (YHKIIMM OCTPHIX YTJIOB, HAXOAWTh C HUX MOMOIIBIO
pa3IUYHbIE SJEMEHTHI MPSMOYTOJIBHOTO TPEYroJIbHUKA («pPELIeHHE MPsIMOYTOJIbHBIX
TPEYroJbHUKOBY»). Haxoauth (C MOMONIBIO KaldbKyAsiTOpa) MJIWHBI M YIJIBL JUIA
HeTaOIUYHBIX 3HAYEHUI

6.2

ITonp30Barbes Q)OpMYJ'IaMI/I IMPUBCACHUA u OCHOBHBIM TPUTOHOMECTPUUICCKHUM
TOXICCTBOM 11 HAaXOXACHUA COOTHOIICHUM MCXKAY TPUTOHOMCETPUYCCKUMHA
BCINYMHaMU

6.3

Hcnons30BaTh TCOPEMBI CHHYCOB U KOCUHYCOB JJISI HAXOXKACHU A Pa3JINYHBIX 3JIEMCHTOB
TPECYroJIbHUKA («pemeHHe TPGYTOHBHI/IKOB»), MIPUMCHSATH HX ITpu  pCHICHUU
TCOMECTPHUYCCKUX 3ada1d

6.4

Bnaners mnonATHSMH TpeoOpa3oBaHHs NOJOOMSA, COOTBETCTBEHHBIX AIIEMEHTOB
no1o0HbIX ¢uryp. Ilonp3oBarbes cBoiicTBaMU MOJAO0MS MPOU3BOJBHBIX (UTYDP, YMETh
BBIUMCIATh JJIMHBI W HAXOJUTh YIWIbI y MOAO0OHBIX ¢uryp. IIpumeHars cBoicTBa
noio0usi B MPaKTUYECKHX 3a/ladyax. YMETh MPUBOJUTH MPUMEPHI MOJO0OHBIX (puryp B
OKPY’KaIOILIEM MUPE

6.5

ITonp30oBaThCs TCOpCMaMHU O IMPOU3BCACHUUN OTPE3KOB XOpA, O IPOU3BCIACHUN OTPC3KOB
CCKYIHX, O KBaApaTrc KacaTeJIbHOM




[Tonp30BaThcs BEKTOpAaMH, MOHMMATh HMX TE€OMETPUYECKUN U (PU3UYECKUH CMBICT,

6.6 NPUMEHATh WX B PEIICHUH TEOMETPUUYECKMX M (HU3MYecKuX 3amady. [IpumeHsaTsb
CKJIIPHOE MPOM3BEICHIE BEKTOPOB JUISI HAXOXKJCHUS JUTUH U YTIIOB
6.7 [Tonb30BaThcs METOOM KOOPAMHAT Ha IUIOCKOCTH, TMPUMEHSTH €r0 B PElICHUU
' TreOMETPUYECKUX U TMPAKTUUYECKUX 3a1a4
BrnaneTs moHATHAMU MPAaBUIBHOTO MHOTOYTOJIBHUKA, [UTMHBI OKPY>KHOCTH, JUTMHBI TyT'H
6.8 OKPYXXHOCTH ¥ paIMaHHON MEpPHI yIila, yMETh BBIYMCIIATH IJIOMIAIb KPyra M €ro YacTeH.
[TpuMeHsTh MOTyYEHHBIE YMEHHSI B TPAKTUYECKUX 3a/1a9axX
6.9 HaxomuTe ocu WM UEHTPHl CUMMETPUU (QHUTYp, TIPUMEHSTH IBIDKEHUS IJIOCKOCTU B
' MIPOCTEHNIINX CITydasix
[IpumMeHsTH IOTydEeHHBIC 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMAaTHIECKUE MOJICIN IS
6.10 3aJa4 peaylbHOM KU3HU U MPOBOJUTH COOTBETCTBYIOIIME BHIUYUCICHUS C IPUMEHEHHEM

nofgoOust ¥ TPUTOHOMETPUYECKMX (QYHKIUH  (MOJB3ysich, TIle HE0O0X0AuMO,
KaJIbKYJISITOPOM)

MMPOBEPAEMBIE QJIEMEHTBI COAEPKAHUSA

7 KJIIACC
Kon IIpoBepsiemMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
Havanpubpie monstust reomerpun. Touka, mpsimMasi, OTpe3OK, Jyd. Yroj. Buasl yrios.
6.1 Beptukaneueie u cMmexHble yribl. buccekrpuca yrma. JlomaHas, MHOTOYrOJbHHK.
[TapanienpHOCT ¥ IEPIEHAUKYISIPHOCTD MPSAMBIX
6.2 Cummetpuunbie purypsl. OCHOBHBIE CBOMCTBA OCEBOM cuMMeTpuH. [IpumMepsl cuMMeTpru B
' OKPYXaIOIEM MHUPE
6.3 OCHOBHBIE TOCTPOCHUS C MOMONIBIO IUPKYJIS U JUHEWKHU. TpeyroasHuk. BeicoTa, Mennana,
' OuccekTpuca, UX CBOICTBa
6.4 PaBHOOGeIpeHHBIN 1 PAaBHOCTOPOHHHM TpeyroiabHUKH. HepaBeHCTBO TpeyrojapHUKa
6.5 CpoiicTBa ¥ TpHU3HAKd paBHOOEAPEHHOTO  TpeyrosbHuKa. [Ipu3Haku  paBeHCTBa
' TPEYroJbHUKOB
6.6 CBoiicTBa M NpU3HAKU MapauieabHbIX NpsAMbIX. CymMa yrioB TpeyroJjibHHKa. BHeminue
' YIJIBI TPEYTOJIbHUKA
[IpssMOyronpHelii TpeyronbHUK. CBONCTBO MEAMAHBI MPSMOYTOJBHOTO TPEYroJIbHUKA,
6.7 MpoBeAEHHOM K rumnoTeHyse. [Ipu3Haku paBeHCTBA MPSMOYIOJIBHBIX TPEYTrOJbHUKOB.
[IpssMOyTOIBHBIN TPEyroabHUK ¢ yriaom B 30°
HepaBeHncTBa B reoMeTpuH: HEPABEHCTBO TPEYIOJIbHMKA, HEPABEHCTBO O JJIMHE JIOMAHOM,
6.8 TeopeMa O OonbplieM yrie U Ooybllell CTOpOoHE TpeyrosibHHKa. lleprneHaukymsp u
HaKJIOHHAast
6.9 ['eomeTpuueckoe MmecTto ToyeKk. buccekrpuca yria M CepeAUHHBIM NEPHEHIUKYIAP K
' OTpE3KYy KaK F€OMETPUYECKHE MECTa TOUEK
6.10 OkpyXHOCTb M Kpyr, XOpJa W JUaMeTp, MX CBOMCTBa. B3amMHOe pacnosiokeHue
' OKpYKHOCTH U npsiMoii. KacarenbHast v cekyias K OKpyKHOCTH
6.11 OKpy»XHOCTb, BIMCaHHAas B yroJl. BrircanHas u onucanHas OKpYKHOCTH TPEYroJIbHUKa
8 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpus
6.1 UYersipéxyroubauku. [TapamnenorpaMMm, ero Nnpu3Haku U CBONCTBA
6.2 [IpsmMoyroapHUK, poMO, KBaIpaT, UX MPU3HAKU U CBOMCTBA




6.3 Tpaneuus, paBHOOOKas Tpamnelys, e€ cBoiicTBa U npu3Haku. IIpsMoyrosnbHas Tpanenus
6.4 Meron ynBoenust meauanbl. LlentpanbHas cummerpus. Teopema @arneca U teopeMa o
' MIPOIOPLIUOHAIBHBIX OTPE3KaX
6.5 CpenHue IMHUY TpeyroJibHUKA U Tpanenuu. LIeHTp macc TpeyrojpHuKa
6.6 [Tonobue TpeyronbHUKOB, KO3pduuueHT monodus. [IpusHaku mogo0us TPEyroJbHUKOB.
' [Ipumenenue nogo6Ust P PELIEHUH IPAKTUUECKUX 3a]a4
6.7 dopMyIibl IS TIIOIIAIA TPEYroJIbHUKA, TTapalijiesiorpaMma, poMmoa U Tpareuuu
6.8 CoiicTBa miomaaei reomerpudeckux Guryp. OTHOIIEHUE TUIOMAAEH TOA0OHBIX (GHUTYD
6.9 Boruncnenue mioiaaei TpeyrojibHUKOB U MHOTOYI'OJIbHUKOB Ha KJIeT4aToi Oymare
6.10 Teopema [ucdaropa. Ilpumenenue teopemsl [Indaropa nmpu pemeHun MPaKTHYECKUX 33144
6.11 CuHyc, KOCHMHYC, TaHI€HC OCTpPOTO yrja MpsSIMOYTOJbHOIO TpeyroibHuka. OCHOBHOE
' TPUTOHOMETPUYECKOE TOKAECTBO. TpuroHomerpuueckue GpyHkuun yrios B 30°, 45° u 60°
6.12 Brnucannbie ¥ LIEHTpalbHBIE YIJIbI, YTOJ MEXAY KacaTeIbHOM M XOPAOH. YTIbI MEXKIY
) XOpJIaMHU U CEKYIIIUMU
6.13 BrnncanHble 1 onMcaHHbIE YETHIPEXYTOJIbHUKI
6.14 B3anmHoe pacnonokeHue OByX okpyxkHocrell. Kacanme okpyxHoctei.  OOumue
' KacaTeJbHbIE K IBYM OKPYXHOCTSAM
9 KJIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
6 I'eomerpust
6.1 Cunyc, kocunyc, Tanrerc yrioB oT 0 1o 180°. OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
' ®opmysibl IPUBEACHUS
6.2 Pemienne TpeyronbHuUKOB. TeopemMa KOCHMHYCOB W TeopemMa CHUHYCOB. Pemienue
' IIPAKTUYECKUX 3a1a4 C UCTI0JIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [IpeobpazoBanue nmogaoous. [logoOue COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema 0 mpou3sBeCHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUH OTPE3KOB CEKYILHUX,

TE€OpEMA O KBaJApare KacaTeJIbHOM

Bektop, umHa (MOAyNAb) BEKTOpa, COHAINpaBJIEHHbIE BEKTOPHI, MPOTHUBOIMOJIOXKHO
6.5 HaIpaBJIEHHbIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONIEPALIU HaJ]
BekTopamiu. PasiioskeHre BeKTopa Mo JByM HEKOJUIMHEAPHBIM BEKTOPaM

KOOpI[I/IHaTI)I BCKTOpaA. CKaJ'IHpHOC IMPOU3BCACHUC BEKTOPOB, IPUMCHCHHUE JIS1 HAXOXICHHUA

6.6
JUIMH U YTIIOB
6.7 JlexkapTOBBI KOOPAMHATHI HA IJIOCKOCTU. Y paBHEHHS MPSMOI U OKPYKHOCTH B KOOPAHHATAX,
) nepeceyeHre OKPYKHOCTEH U IpsIMbIX. MeTO1 KOOPAUHAT U ero MpUMEHEHHE
6.8 [IpaBuibHBIE MHOTOYTOJIbHUKH
6.9 JlnvHa okxpyXHOCTU. ['pamycHas W paauaHHas Mepa YIia, BBIUMCICHHE [UIMH JyT
' OKPYKHOCTEU
6.10 [Inomanpe kpyra, ceKTopa, CEerMeHTa
6.11 JIBUKEeHHUS MIOCKOCTU ¥ BHYTPEHHUE CUMMETPUU GUTYp (3IeMEHTapHbIE MPECTaBICHU).

[TapamtensHbii nepeHoc. Ilosopor

ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHHS OCHOBHOM OBPA3OBATEJBbHON NPOT'PAMMBI OCHOBHOI'O OBIIETO
OBPA30BAHUA

Kon IIpoBepsiemble TPeOOBaHUSA K NPEIMETHBIM Pe3yJIbTaTaM OCBOCHHS1 OCHOBHOM
[IPOBEpPsIEMOro o0pa3oBaTe/IbHON NPOrpaMMBbl OCHOBHOI'0 00111ero0 00pa30BaHusi HA OCHOBE
rpe0oBaHus P1rocC




YMeHue onepupoBaTh MOHATUSAMHU: MHOXKECTBO, IIOJMHOXKECTBO, OIEPAallMM Ha
MHO>KECTBaMHU; YMEHHE ONEPUPOBATH MOHATUAMU: Tpad, CBA3HBIN rpad, 1epeBo, UKI,
OPUMEHATh HMX TpU PEIICHHH 3aJad; YMEHHE HCIOJIb30BaTh Trpaduyeckoe
IIPEACTABICHUE MHOKECTB JUISl OINMCAHUS PEAIbHBIX IIPOLIECCOB U SBJICHUMU, IIPU
pELIeHNH 3a]a4 U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHue onepupoBaTh MOHATUIMU: ONPEICIICHHE, aKCHoMa, TeOpeMa, J0Ka3aTelIbCTBO;
YMEHUE pacro3HaBaTh UCTUHHBIC U JIOJKHBIC BHICKA3bIBAHUS, MMPUBOIUTH IPUMEPHI U
KOHTPIIPUMEPHI, CTPOUTH BHICKA3bIBAHUS U OTPUIIAHUS BBICKA3bIBAHUMA

YMeHue onepupoBaTh MOHATUSIMU: HATYPAIBHOE YKCIIO, IPOCTOE U COCTABHOE YHCIIO,
JIETUMOCTh HaTypaJbHbBIX YHCEII, TPU3HAKHU JIEIMMOCTH, LIEJI0€ YUCIO0, MOYJIb YHCIIA,
06I)IKHOB6HHa$I IIp06I) n aAcCATUYHAaA Ilp06b, CTaHI[apTHBIf/i BH/J 4YHKClia, palUOHAJILHOC
YHCII0, UPPALMOHAIBHOE YHCIO, apu(METUUYECKUM KBaJpaTHbIM KOpEHb; YMEHME
BBITIOJIHATH I[Gf/iCTBI/ISI C ynucCjiaMu, CpaBHHUBATH U YIIOPAAOYHNBATE YUCIIA, IPCACTABIIATH
YUClla Ha KOOPAMHATHOW MPSAMOM, OKPYIJIATh YHMCIA, YMEHHUE JeNaTh NPUKUAKY U
OLICHKY pe3yJbTaTa BBIYMCICHUI

VYMenne ONCpHUPOBATH MMOHATUAMMU: CTCIICHb C LEJBIM II0OKA3aTCJICM, apI/I(l)MeTI/ILIGCKI/Iﬁ
KBaJIpaTHBI KOpPEHb, MHOTOWICH, aireOpandeckas Ipo0b, TOXKIAECTBO; 3HAKOMCTBO C
KOpPpHEM HaTypaﬂBHOﬁ CcTeneHu OOoJIbIIe CANHUIDBI, YMCHHC BBIINIOJIHATH paC‘IéTI)I 110
dbopmynam, mpeoOpa3oBaHUsS 1ETBIX, APOOHO-PAIMOHAIBHBIX  BBIPAKEHUH U
BBIpa)KeHI/II\/’I C KOPpHAMH, PA3JIOKCHUC MHOIoO4wi€cHa Ha MHOXUTCIIHN, B TOM YHCIIC C
WCI0JIb30BaHNEM (POPMYJT pPa3HOCTH KBAJIPATOB M KBAJpaTa CyMMBbI H PA3HOCTH

VYMenne OINICpHUPOBATH IMOHATUAMHU: HYUCIOBOC PaBCHCTBO, YPAaBHCHUE C O)IHOI71
MePEMEHHOM, YHCIIOBOE HEPABEHCTBO, HEPABEHCTBO C NMEPEMEHHOMN; YMEHHE peliaTh
JUHEIHbIe U KBaJpaTHbIE YypaBHEHUS, APOOHO-pAallMOHAJIbHBIE YpaBHEHUS C OJTHOU
MEPEMEHHOM, CHUCTEMBbI JIBYX JIMHEHHBIX YpaBHEHUM, JIMHEWHBbIE HEPABEHCTBA U UX
CUCTEMBbI, KBaJIpaTHbIE U IPOOHO-palliOHAIbHbIE HEPABEHCTBA C OJIHOI MepEeMEHHOM, B
TOM YHCJIe MPU PEUICHUH 33/1a4 U3 IPYTUX IPEIMETOB M MPAKTUUYECKUX 3a/1a4; yMEHUE
WCIIOJIb30BAaTh ~ KOOPJAMHATHYIO TMPSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh  JUIA
n300pakeHUs pelIeHUH ypaBHEHU, HEPABEHCTB U CUCTEM

YMeHue ornepupoBaTh NOHATHAMU: (DyHKIMs, Tpaduk GYyHKIUH, HYIH (QYHKIUH,
MPOMEKYTKH 3HAKOTIOCTOSIHCTBA, TIPOMEKYTKH BO3pPACTaHUsl, YObIBaHUs, HANOOJIbIIIEE
U HauMeHbIllee 3HaueHHs (YHKIUW; YMEHHE OIEPHPOBATH TOHITHUAMH: TIpsSMast
MPONOPIMOHAILHOCTh, JIMHEHHAss (YHKIMS, KBaaparuuHas (QyHKOus, oOpaTHas
MPONOPIMOHAILHOCTh, Tapabosa, rurnep0olia; yMEHUE CTPOUTh Trpaduku (QYHKIHH,
WCIIOJB30BaTh TpadUKU Ui OTPEACICHUST CBOMCTB MPOIECCOB U 3aBHCUMOCTEH, IS
pemieHusl 3amad U3 JIPYruX YYeOHBIX TNPEAMETOB M PEaTbHOW KH3HH, YMCHHE
BBIpaXkaTh OPMyJIaMH 3aBUCIMOCTH MEX/y BETHUYMHAMHU

YMeHue OIICPHUPOBATL IIOHATHUAMU: IIOCICAOBATCIbHOCTD, apI/I(bMeTI/ILICCKaH u
TeOMCTPUYICCKAA IIPpOTrpeCCUm; YMEHUC HCIIOJIB30BAaTh CBOMCTBa
HOCJ'I@I[OB&TCJ'ILHOCTCI‘/’I, Q)OpMYHLI CYMMBI U 06mer0 YJICHA IIpH PCUHICHNHU 3a/la4, B TOM
YUCJIC 3a1aY U3 APYyIrux y‘le6HBIX npeaIMCTOB U peaﬂBHOﬁ JKN3HU

YMmenue peuiaTth 3aja4yi pa3HbIX THIIOB (B TOM YHCJIC HAa NPOUCHTHI, AO0JU U YaCTH,
JABHIKXCHUC, pa60Ty, HOCHY TOBApPOB U CTOUMOCTDH IIOKYIIOK U YCIIYI', HAJIOTHU, 3ala4i U3
o0Oiactu YIIpaBJICHUA JIMYHBIMU U CeMEMHBIMU (I)I/IHchaMI/I); YMCHHE COCTAaBJIATH
BbIPpAKCHUS, YPABHCHHA, HCPABECHCTBA U CUCTCMEI 110 YCJIOBUIO 3a/1a4H, UCCIICAOBATH
MOJIYYCHHOC PCIICHUC U OLICHHUBATDH HpaB)IOHO,Z[O6HOCTL MOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh MOHATHIAMU: (QUTypa, TOUKA, OTPE30K, HpsAMas, JIyd, JOMaHas,
yrojl, MHOTOYTOJIbHUK, TPEYTOJbHUK, PpPaBHOOECIPEHHBI U  PaBHOCTOPOHHUIA
TPEYroJIbHUKH, MPSMOYTOJIbHBIA TPEYroJIbHUK, MenuaHa, OUCCeKTpUca M BBICOTA
TPEYroJIbHUKA, YETHIPEXYTOJIbHUK, TapaJljIesiorpaMM, poMO, MPsIMOYTOJIbHUK, KBaJIparT,
Tpamnenus; OKpYXHOCTb, KpYI, KacaTellbHas; 3HaKOMCTBO C MPOCTPAHCTBEHHBIMH
¢urypamu; ymeHue pemiatb 3aJadd, B TOM YHCIE W3 TOBCEAHEBHOM >KM3HH, Ha
HAXO0KJICHHE F€OMETPHUUECKUX BEJIMUUH C MPUMEHEHHEM M3YUYEHHBIX CBOMCTB QuUryp u
¢baxToB




YMeHue omnepupoBaTh MOHSATHIMU: PAaBEHCTBO (UTYp, PaBEHCTBO TPEYrOJIbHUKOB;
NapajyieIbHOCTh M MEPIEHAUKYISIPHOCTh MNPSAMBIX, Yol MEXAYy HpPSIMbBIMH,
NEPIICHANKYIISAP, HAKIOHHAS, MPOCKIHs, noao0ue (uryp, mogoOHbIe TPEyroJbHUKH,
CUMMETPHS. OTHOCHUTEIIFHO TOYKH W TPSMOH; YMEHHE paclo3HaBaTh PAaBEHCTBO,
CUMMETPHIO M 1moaooue Guryp, mapauieaIbHOCTh U NePHEHIUKYISIPHOCTh NPSIMBIX B
OKPY’KaIOIlEM MUpE
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YMeHue onepupoBaTh MOHATUSAMU: JUIMHA, PACCTOSIHUE, YroJl (BEJIMYMHA YIila, CUHYC U
KOCHHYC yIJla TPEyroJlbHHMKa), IUIOIIab; YMEHUE OLEHUBATh pa3Mepbl MPEAMETOB U
O00OBEKTOB B OKpPYXKAaIOIIEM MHpE, YMEHHE IPHUMEHATh (OpPMYNIBl TepuMeTpa |
11 IUIOLIAAM MHOTOYIOJIbHUKOB, JJIMHBI OKPY)KHOCTHM M IUIOLIaJAM Kpyra, oObema
MPSIMOYTOJIbHOTO  MapajijiesieNuIea; YMEHUE MPUMEHSITh I[pPU3HAKK pPaBEHCTBA
TPEYrOJbHUKOB, TEOpPEMY O CyYMME€ YIJIOB TpeyrojpHuka, Teopemy [ludaropa,
TPUTOHOMETPUUECKHE COOTHOLIEHMSI JUI BBIUMCIICHUS JUIMH, PACCTOSIHUM, IJIoLaei

YMmenue uzoOpakaTh IMIOCKHE (PUIYyphl M UX KOMOMHAIMM, MPOCTPAHCTBEHHBIE
12 (Gurypsl oT pykH, C IOMOIIIbIO YEPTEKHBIX HUHCTPYMEHTOB U AJIEKTPOHHBIX CPE/ICTB I10
TEKCTOBOMY UJIM CUMBOJIbHOMY OITMCAHUIO

YMeHue onepupoBaTh MOHATUSAMU: MPSIMOYTOJIbHAS CUCTEMA KOOPJIUHAT; KOOPIUHATHI
TOYKH, BEKTOpP, CyMMa BEKTOpPOB, MPOU3BEICHHE BEKTOpAa HA YHCIO, CKAIAPHOE
13 MPOU3BEJICHHE BEKTOPOB; YMEHHUE MCIOJb30BaTh BEKTOPbl W KOOPJAWHATHI IS
MPEACTABICHUS JTaHHBIX W PEIIeHUs 3a]ad, B TOM YHCJIE€ U3 JPYrUX Y4eOHBIX
MPEIMETOB U PEATbHOM KU3HU

YMeHue onepupoBaTh MOHATUSAMU: CTOJOUKOBBIE U KPYTOBbIE TMAarpaMMbl, TaOIUIIbI,
cpenHee apudmMernyeckoe, MenuaHa, HauOoJiblllee ¥ HauMEHbIIee 3HAYEHUs, pa3Max
YHCIIOBOr0 HaloOpa; yMEHHE W3BJIEKaTb, WHTEPIPETHPOBATH M MPEoOpa3OBHIBATh
nHpopMalnIo, TMPEACTaBICHHYI0 B TallMIax M Ha JAMarpaMmax, OTpPa)Karollylo
CBOMCTBA U XapaKTEPUCTUKU PEAJbHBIX MPOLIECCOB U SIBIICHUI; YMEHHE PaclO3HABATh
M3MEHUYUBbIE BETMUMHBI B OKPY)KAIOIIEM MHUpE
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YMeHne omnepupoBaTh MOHATHUSIMH: CIIyJalHBIA ONBIT (CIyYalHBIM SKCIIEPUMEHT),
AJIEeMEHTapHOE COOBITHE (PIIEMEHTAPHBI HMCXOJ) CIy4alHOTO OIbITa, CIy4aiiHOe
coObITHE, BEPOATHOCTH COOBITHUS; yMEHHE HAXOJUTh BEPOSITHOCTH CIyYalHBIX
COOBITHII B OMNBITAX C PABHOBO3MOXKHBIMHU JJIEMEHTAPHBIMH COOBITUSMU; YMEHHE
15 pelarh 3aa4yd METOJIOM OPraHU30BAHHOTO IMepedopa U € UCIOJIb30BAHUEM IpaBUIIa
YMHOKEHUS; YMEHHE OLEHUBATh BEPOSITHOCTH pEAIbHBIX COOBITUH U SBIICHUH,
MOHUMATh POJb TMPAKTUYECKH JOCTOBEPHBIX M MAaJIOBEPOSITHBIX COOBITUH B
OKPY)KAIOIlleM MHpPE M B >KM3HHU; 3HAKOMCTBO C IMOHSTHUEM HE3aBUCHUMBIX COOBITHI;
3HAKOMCTBO C 3aKOHOM OOJIBIIIUX YUCEJ U €T0 POJIbIO B MACCOBBIX SIBJICHHUIX

YMeHue BoIOMpATh MOAXOIAIINN U3y4YEeHHBI METO JJISl PEelIeHUs 3a/1a4H, IPUBOAUTD
MpUMEpPbl MaTEeMaTHYCCKUX 3aKOHOMEPHOCTEH B TPUPOJIE W KU3HH, PACIIO3HABATh
16 MIPOSIBIIEHUE 3aKOHOB MAaTEMAaTUKH B UCKYCCTBE, ONMUCHIBATH OTAEIbHBIEC BBIIAIOLIUECS
pe3ynbTaThl, MOJy4EeHHBbIE B XOJE Pa3BUTHUA MaTeMAaTHKU KaK HayKH, MPHUBOIUTH
MPUMEPhl MATEMAaTUYCCKUX OTKPBITUHA M MX aBTOPOB B OTEYECTBEHHON M BCEMHPHOU
HUCTOPUH

IHEPEYEHD 3JIEMEHTOB COAEPKAHMUSA, ITPOBEPAEMBIX HA OI'D 11O MATEMATHUKE

Kon IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
1 Uucna v BBIYUCIEHUS
11 HatypanbHble u niensie uncna. [Ipu3Haku 1e1MMOCTH LEbIX YUCeNn
1.2 OOBIKHOBEHHBIE U AECATUUHBIE APOOH, IPOIIEHTHI, 0ECKOHEUHbIE IEPUOIUIECKUE IPOOU
1.3 ParnmonanbHble uncna. ApudmMernueckue onepayy ¢ palMoHaIbHBIMU YUCIaMU
14 JlelicTBuTenbHbIC yicha. ApupMeTHIECKHe ONepalnu ¢ AeHCTBUTEIbHBIMHI YHCIaMH
15 HpHGHHméIEHLIe BBIUMCIICHUS], MIPaBUJIa OKPYIJIEHUs, MPUKHUJIKA M OIIEHKa pe3ysbTara
BBIUMCIICHU I




2 AnreOpandecKue BRIpaXKeHUs
2.1 BbykBeHHbIE BbIpaXXeHUs! (BBIPAKEHUSI C IEPEMEHHBIMHU)
29 Crenenp c nenbiM mnokaszareneM. CTeNneHb C palMOHalIbHBIM IHOKa3aTeneM. CBoiicTBa
CTETIEHU
2.3 MHorousieHbl
2.4 Anrebpandeckas 1poob
ApupmeTruecKnii KOpeHb HAaTypaJIbHOH cTeneHu. J{eHCTBHS ¢ apuPMETHIECKUMU KOPHSIMH
2.5 HaTypaJbHOU CTEIECHU
3 VYpaBHEHUS 1 HEPAaBEHCTBA
3.1 Lenble u 1poOHO-panioHaIbHbIE ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH YPaBHEHUN
3.2 Lenble u 1poOHO-paLoOHaNIbHbIE HepaBeHCTBA. CHUCTEMBI U COBOKYITHOCTH HEPABEHCTB
3.3 Perrenne TeKCTOBLIX 3a1a4
4 UucnoBele NOCIEI0BATEILHOCTH
41 IlocnenoBaTenbHOCTH, CIOCOOBI 3aIaHUS OCIEI0BATEILHOCTEN
4.2 Apudmernueckas u reomeTpuyeckas nporpeccuu. @opmyia CiI0KHBIX IPOLIEHTOB
) OyHKINUN
Oynkuus, crnocoObl 3amanus ¢ynknuu. ['paduk Qynkumu. OOnacTte omnpeaencHus u
51 MHOXeCcTBO 3HadeHud QyHkuuu. Hymu @ynkuun. [IpoMexyTku 3HAKOMOCTOSHCTBA.
[IpoMexxyTkm MOHOTOHHOCTH  (QYHKIMH. MaKCUMyMBl W MHHUMYMBI  (DyHKIIWH.
Haubonpiiee n HanMeHblIee 3HaueHne GYHKIUN Ha IIPOMEXKYTKE
6 KoopanHatsl Ha psIMOi ¥ TNIOCKOCTH
6.1 KoopaunaTtHas npsimast
6.2 JlexapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpust
7.1 ['eomeTpuueckue GUrypsl U X CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOTOYTOJILHUKHI
14 OKpYXHOCTh M KpyI
7.5 N3mepenune reoMmeTpuiecKuxX BeJITMIUH
7.6 BekTops! Ha II0CKOCTH
8 BeposiTHOCTE M cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BeposTHOCT
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'padsr

3.4. Moayanb «llIkoJabHBIH YPOK»
Peanuszanus negarornueckuMu pabOTHUKaMHU BOCIIUTATEIBHOIO NOTEHIIMANIA YPOKa MPEoaraeT cieayrolee:

1.

VYcraHOBNEHHE  JOBEPUTENBHBIX OTHOUICHHH MEXIY MEeAarorudyeckKMM pabOTHUKOM H  €ro
00Yy4aroIMMHCS, CIIOCOOCTBYIONIMX MO3UTUBHOMY BOCIIPUATHIO OOy4YaIOMIMMUCS TPeOOBaHUN M MPOCHO
MEeIarorn4eckoro padOTHHUKA, MPUBJICYCHUIO MX BHUMAaHHUA K OOCYXIaeMOH Ha ypoke uH(popmaluu,
AKTUBU3ALIUM UX [TO3HABATENIbLHOM NEATENbHOCTH;

[ToOyxxnenne oOywarommxcsi coONI0JaTh Ha YpOKe OOUIENPUHATBIE HOPMBI TOBEICHMS, IpaBuia
o0IieHuss co crapmuMHu  (MeJarornyeckuMu  pabOTHUKaMHM) M CBEPCTHUKaMHU (00y4aroluMUCs),
MPUHIIMIBI Y4eOHON AUCHUIUIIMHBI M1 CAMOOPTaHU3alluH;

[IpuBneueHne BHUMaHHUSA OOYyYAlOIIMXCA K IIEHHOCTHOMY AacHeKTy HM3y4aeMbIX Ha YpOKax SIBJICHUH,
opraHusanus HuX paboThl C TOJy4yaeMoW Ha YpOKe COLMaJbHO 3HA4MMON uHpopManuend -




MHULUUPOBAHUE €€ OOCYXKIEHUS, BbICKa3bIBaHMs OOYYAIOIIMMHUCS CBOETO MHEHHUS IO €€ IOBO.NY,
BBIPAOOTKU CBOETO K HEW OTHOILICHUS;
Hcnonp3oBaHue BOCIUTATEIBLHBIX BO3MOXKHOCTEH COJEpX)aHHUS y4eOHOro mpeiaMeTa 4epe3 IEeMOHCTPAIHIO
o0ydJaromMMcsi MPUMEPOB OTBETCTBEHHOTO, TPa)XIAHCKOTO IIOBEICHMS, TPOSBICHHUS YEIOBEKOMIOOUS |
J00pOCEPICYHOCTH :

4.1.1og00p COOTBETCTBYIOIINX TEKCTOB ISl YTCHHUS;

4.2.10g00p COOTBETCTBYIOIINX 3324 ISl pelIeHus], TPOOJIEMHBIX CUTYalui Uil 00CYKICHHsI B KJ1acce;

4.3. ipeIMeTHBIE OJTUMITAA]IBI;

4.4, enuHBIN TEeMaTUYECKUH YPOK;

4.5. TBOpYECKHE 3a1aHUSI.
[Ipumenenue Ha ypoke HHTEPAKTUBHBIX POPM pabOTHI ¢ 00yUIarOIMMUCS:

5.1. ©HTENNEKTya bHBIE UTPhI, CTAMYJIUPYIOLIHE T03HABATENFHYIO MOTHBAIIUIO;

5.2. IMAaKTUYECKH TeaTp — OOBITPHIBAHIE CMOJICTUPOBAHHBIX CHTYAIIUH;

5.3.rpynmoBas pabora

5.4.pabora B napax (KOMaHJHOE B3aUMOJICHCTBHE);

5.5. IUCKyccus;

5.6. poMallika BOIIPOCOB;

5.7.Kapycenb;

5.8. CHHKBEIIH;

5.9.ximacrep;

5.10. 3CCe;

5.11. nasJi;

5.12. pa3sMHHKA;

5.13. JKCIpece - Ompoc;
5.14. KOH(epeH1us;
5.15. MIPaKTUKYM,

5.16. KOp3WHA UJIEH;
5.17. MOBTOPEHUE C OJTHOBPEMEHHBIM KOHTPOJIEM;
5.18. Oecena;

5.19. ne0aThl;

5.20. KpYIJIBIA CTOJ.

IMoamepkka MOTHBALMH OOYYAFONIMXCS K ITOMYIEHUIO 3HAHWIH, HATaXKMBAHUS IIO3UTHBHBIX MEKITMIHOCTHBIX
OTHOIIICHHUH B KJTacCe, IIOMOIIIb YCTaHOBJICHHIO TOOPOXKETaTeIbHOW aTMOC(EpPhI BO BPeMsT YpOKa:

6.1. pu3MUHYTKH;

6.2. UTPOBBIC MOMEHTHI, CUTYAIINY;

6.3. CHOXKETHO — POJICBBIC UIPHI;

dopmupoBaHue COUATBEHO 3HAYMMOT'O OIIBITA COTPYAHNYECTBA U B3AUMHON ITOMOIIIH:

7.1. medcTBO MOTHBUPOBAHHBIX U DPYIUPOBAHHBIX 00YJAIOIINXCS HAJl OMHOKIACCHUKAMU, UMEIOIIIUMHU

y4eOHbIC 3aTPYAHEHUS;

7.2.KOMaHIHOE COPEBHOBAHNE;
WHumupoBaHne W TOMAEPKKA HCCIECTOBATEIBCKON AEATEIFHOCTH OOYYAIOIIUXCS Ul HPHUOOpETEeHUS
HaBBIKOB CaMOCTOSITEIBHOIO PEIICHUS TEOPETHYECKOW IMpoOJIeMbl, HAaBBIK I'€HEPHPOBAHUS U O(OPMIICHUS
COOCTBEHHBIX HJIeH, HAaBBIK YBaKUTEIFHOTO OTHOMICHUS K Uy)KUM HJAESIM, OPOPMIICHHBIM B pabOoTax Ipyrux
uccieaoBaTeNeld, HaBbIK IyOJMYHOTO BBICTYIUICHHS TEpe] ayJUuTOpHEl, apryMEHTHPOBAHUS M OTCTaUBAHUS
CBOEH TOYKH 3pEHUS:

8.1. MHIMBUIYaTbHBIN HCCIICIOBATENHLCKUI TIPOCKT;

8.2. rpynIoBoii Mcciie10BaTeNbCKUI IPOCKT;

8.3. KOHKypC TTPOEKTOB.
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