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(u3menenus ot 01.09.2025)

PABOYAS ITPOI'PAMMA

yueOHoro npeamera «MaremaTuka» moxayJas «I'eomeTpusp)
IJI 00y4damuxes 7-9 Kiaccos



[TOACHUTEJIBHAA 3AIINCKA

['eomeTpusi KaKk OJIMH W3 OCHOBHBIX PA3/EIOB IIKOJBHOW MAaTE€MaTHUKH, UMEIOIIHI CBOEH
IEIbI0 O00ECIEYNTh M3YyYE€HHE CBOWCTB M pa3MEpOB (PUTYp, MX OTHOIICHWH U B3aUMHOE
pacnoyioKEHUe, OMUPAETCS Ha JIOTMYECKYIO, JO0Ka3aTelbHYH JHHHUIO. l[eHHOCTh u3ydeHus
TeOMETPHUH Ha YPOBHE OCHOBHOI'O OOIIEro 00pa30BaHMs 3aKIIFOUAETCS B TOM, YTO O0yYarouuiics
YUUTCSI TPOBOJAUTH JIOKA3aTEIIbHBIE PACCYKJIEHUS, CTPOUTH JIOTMUECKHE YMO3aKIOUYEHUs,
JIOKa3blBaTh HWCTUHHBIE YTBEPXKIECHHUS W CTPOUTh KOHTPIPUMEPHI K JIOXKHBIM, MPOBOAUTH
paccy X JIeHUs «OT MPOTUBHOTO», OTIUYATh CBOMCTBA OT MPHU3HAKOB, POPMYIUPOBATH OOpaTHHIE
YTBEPKJICHHUSI.

BTtopoii nenbo u3ydeHus TEOMETPUHN SBISIETCS UCIIOJIB30BaHNE €€ KaK MHCTPYMEHTa MPH
PEIICHNH KaK MaTEMaTHIECKUX, TaK U MTPAKTUIECKUX 3a]1a4, BCTPEUAIOIINXCS B peabHOM )KU3HU.
OOyyaromuiicss AOKEH HAYYUTHCS ONPEACNTUTh NeOMETPUYECKYylo (Urypy, OnmucaTh CIOBAMHU
JAHHBIN 4epTEX WM PUCYHOK, HAWTH TUIONIA/Ib 3€METLHOTO YYacTKa, PAaCCUYUTATh HEOOXOTUMYIO

JUIMHY ONTOBOJIOKOHHOTO KaOens wiu TpeOyemble pa3Mephl rapaxka Juisi aBTOMOOWIA. DToMy



COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JUHHUS B U3y4eHUU TeomeTpuu. [Ipu permienun 3agau
MPAKTUYECKOTr0 XapakTepa oOydarolUMHCs YUYUTCS CTPOUTH MaTeMaTHUYECKHE MOJENU PeabHBIX
JKU3HEHHBIX CUTYyalluil, MPOBOJIUTH BBIYMCICHUS U OLIEHUBATh aJIEKBATHOCTH IMOJIyYEHHOTO
pe3yIbTara.

Kpaitne BaxxHO MOTUEPKUBATH CBSI3U TEOMETPUU C JPYTMMH Y4EOHBIMHU IpeIMETaMH,
MOTHUBUPOBATh  HUCIOJb30BAaTh  OMNpEACTCHHUS  TEeOMETPUYECKHMX (QUryp U TOHSTHH,
JIeMOHCTPUPOBATh MPUMEHEHHE MOIyYCHHBIX YMEHUN B (PU3HKe M TEXHUKE. DTH CBS3U Hamboiee
SApKO BUJIHBI B TeMax «BekTopbl», « TpuroHomerpuyeckue COOTHOMIEHUs», «MeTol KoopAuHaT»
u «Teopema [Tudaropar.

YueOHblii kypc «['eoMeTpus» BKIIOYACT CIEAYIOIIHNE OCHOBHBIC pa3leibl COACPKAHUS:
«l'eomerpuueckue ¢urypel U UX CBOHCTBa», «/3MepeHHE TIeOMETPUYECKUX BEIUUYUH,
«/lexapToBBl  KOOpPAMHATHI HA  IUIOCKOCTH», «BeKTOopbl»,  «/IBMKEHUS  IIOCKOCTUY,
«IIpeobpazoBanus OO0,

Ha u3yuenue yueOnoro xypca «I" eomerpusi» orBoautcst 204 gaca: B 7 kiiacce
- 68 yacoB (2 yaca B Heziel0), B 8 Kiacce - 68 yacoB (2 yaca B HeJlen0), B 9 kinacce

- 68 JacoB (2 yaca B HEJIEIIO0).



COLEP)KAHUE ObYUEHNA

7 KIJIACC

Hauvanbnubie nonsatuss reomerpuu. Touka, npsmasi, OTpe30K, Jyd. Yroia. Buael yrios.
Beprukanbusle U cMexHble yribl. buccektpuca yrma. JlomaHas, MHOIOYTOJIBHHK.
[TapamienbHOCTh U NEPIEHAUKYISAPHOCTD IPSIMbIX.

Cummerpuunsie ¢purypbsl. OCHOBHBIE CBOMCTBA 0ceBOM cummerpu. [Ipumepsl cuMMeTpun
B OKPY’KAIOIIEM MUDE.

OcHOBHbBIE TIOCTPOEHHUSI C IIOMOIIbIO ILUPKYJIS M JMHEHKU. TpeyronbHUK. BricoTa,
MearaHa, OMCCeKTpuca, UX CBOMCTBA.

PaBHOOe1peHHBIN U paBHOCTOPOHHUHN TpeyrojibHUKH. HepaBeHCTBO TpeyroiabHHUKA.

CpoiicTBa M TIpHU3HAKU pPaBHOOEAPEHHOro TpeyrosibHuka. [Ipu3HakuM paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IpU3HAKU MapajuleNbHbIX NpsiMbIX. CymMMma yriioB TpeyrojbHuKa. BHemHune
YIJIbl TPEYTOJIbHUKA.

[IpsmoyronbHblil  TpeyroiapHuK. CBOMCTBO MeIuaHbl NPSIMOYIOJBHOIO TPEYTOJIbHHKA,
npoBeAEHHOW K runoreHy3e. llpu3Haku paBeHCTBa NPSAMOYTOJIBHBIX — TPEYrOJbHUKOB.
[TpstMmoyronbHbBIN TPEYroJibHUK ¢ yriaoM B 30°.

HepaseHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O JUIMHE JIOMAHOM,
TeopeMa 0 OoJIbIIeM yriie U 0oJblIe cTOpoHe TpeyrojabHUKa. [lepreHauKysp U HakJIOHHas!.

I' eomerpuueckoe MecTo TOYeK. buccekrpuca yriia M CepeAUHHBIN NEPIEHIUKYISP K
OTPE3KY KaK F€OMETPUYECKUE MECTA TOYEK.

OkpyXHOCTb M KpYI, XopJa M JAWaMeTp, HMX CBoiicTBa. B3anmHoe pacnonoxeHue
OKpYXHOCTH M npsiMoi. KacartenpHas M cexymas K OKpY>KHOCTH. OKpy>KHOCTb, BIIMCaHHasl B

YroJ. Brmcannas n onrcanHas OKPY’KHOCTHU TPCYTOJIbHUKA.

8 KJIACC

YereipéxyronbHuku. IlapamnenorpamMm, €ro npu3HakKd M CBOMCTBA. YacTHbIE Cilydau
napauieIorpaMMoB (TIPSIMOYTOIBHUK, pOMO, KBaapar), WX MPU3HAKU U CBOWCTBA. Tpamenus,
paBHOOOKas Tpareius, e€ CBOICTBa U Mpu3HaKu. [IpsMoyronbHas Tpamneuus.

Meron ynBoenuss Menuassl. LleHTpanbHas cumMmerpus. Teopema @Paneca u Teopema O
MPOMOPIIMOHATBHBIX OTPE3KAX.

Cpennue nHMHMM  TpeyroJbHMKa W Tpanenuu. LleHTp Macc  TpeyroJyibHMKA.



[Tomobue TpeyroabHUKOB, kKodddumment nomodus. [IpusHaku mogo0ust TPEyroJbHUKOB.
[TpumeneHue mo100usI IPY PEIICHUH TPAKTUYECKUX 3a7ad.

CpoiicTBa miomaneii reomerpuyeckux ¢uryp. @opMynsl Ui MIOMAAN TPEYTOJIbHUKA,
napajuiesiorpaMma, pom0Oa u tpanenuu. OTHOIIEHHUE MIIOMAACH MOA00HBIX Quryp.

Brruucnienue miomanei TpeyroibHIKOB U MHOTOYT'OJIbHIKOB Ha KJIET4aTON Oymare.

Teopema Iludaropa. IIpumenenne Tteopembl I[ludaropa npu pemieHUH MPAKTUISCKUX
3ajad.

CuHyc, KOCHHYC, TaHT€HC OCTPOro yrja HIpsSMOYTOJILHOTO TpeyroibHukKa. OCHOBHOE
TPUTOHOMETPUYECKOE TOXKACCTBO. Tpuronomerpuieckue GpyHkuuu yrios B 30, 45 u 60°.

Brucannble ¥ IeHTpalbHbBIE YIUIBI, YO MEXAY KacaTelbHOW W XOpAOH. YTJbl MEXAY
XOpAaMH U CEeKyIIMMHU. BrircaHHbIe U OMMCAaHHbIE YeThIPEXYTONbHUKU. B3anMHOe pacronoxeHue

IBYyX oKkpyxHocTel. Kacanue okpyxHocteil. O01iue kacaTeabHble K IBYM OKPYKHOCTSIM.

9 KJUIACC

Cunyc, kocunyc, TaureHc yriios ot 0 1o 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXK1eCTBO. DOPMYIIbI IPUBEICHUS.

Pemenune TtpeyronpHukoB. Teopema KOCHMHYCOB U TeopemMa CHHYCOB. PerieHue
IIPAKTUYECKUX 3aJ[a4 C UCIO0Ib30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

[IpeobpazoBanue momodust. [1ogo0me COOTBETCTBEHHBIX JIEMEHTOB.

Teopema o mpou3BeieHUN OTPE3KOB XOP/, TEOPEMBI O TIPOU3BEJIEHUN OTPE3KOB CEKYIIHUX,
TeopeMa O KBaJlpaTe KacaTeJIbHOM.

Bekrop, nnuHa (Moaynb) BEKTOPA, COHANIPABJICHHbIE BEKTODBI,
IIPOTUBOIOJIOKHO HAIpPAaBJIECHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB,
omepauuu HajJ BeKTopamH. Pa3iio)keHHe BEKTOpa IO JBYM HEKOJUIMHEApHBIM BEKTODPAM.
Koopaunats! Bektopa. CkajIipHOE IPOU3BEACHUE BEKTOPOB, IPUMEHEHHE JUIsSl HAXOKACHUS J1JIUH
1 YIJIOB.

JlekapTOoBbl KOOPJIMHATBI HA IUIOCKOCTH. YPaBHEHHs NPSIMOM M OKPYKHOCTH B
KOOpJMHATAaX, IepeceueHue OKPYKHOCTEH U MpsIMbIX. MeTo1 KOOPAMHAT U €r0 IPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKH. [[1MHA OKpykHOCTH. ['pagycHas u paguaHHas Mepa yria,
BBIUKCJIEHHE JUIUH OYyT OKpykHOCTel. [Tnomane kpyra, cekTopa, cerMeHra.

JIBM>KeHUSI TNIOCKOCTU U BHYTPEHHUE CUMMETPUU (UTYp (3J€MEeHTapHbIE MTPEICTABICHMUS).

[TapannensHbIi epenoc. [ToBopoT.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBLIE PE3VYJIbTATEI

JIMYHOCTHBIE Pe3yJabTAThI OCBOCHHs MPOrpaMMbl y4eOHOro Kypca «I' eomerpus»
XapaKTEepU3YIOTCS:



1) MaTPUOTHUUECKOE BOCIIUTAHUE:

MPOSIBJICHUEM MHTEpeca K TMPONUIOMY U HACTOSAILIEMY POCCHUMCKOM MaTeMaTHKH,
LEHHOCTHBIM OTHOLICHUEM K JIOCTH)KCHHUSIM POCCUHMCKHMX MAaTEMaTUKOB M POCCHICKOU
MaTEeMaTUYECKON MIKOJIbI, K MCIOJb30BAHUIO 3TUX JOCTHXKCHHUH B IPYTUX HAYKAX U MPUKIATHBIX
chepax;

2) rpakIaHCKOE U TyXOBHO-HPABCTBEHHOE BOCITUTAHHUE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00S3aHHOCTEH Ipak/laHWHA U PEaIM3aIliu €ro
1paB, MPEICTABIICHUEM O MAaTeMAaTHYECKHUX OCHOBax ()YHKIIMOHUPOBAHHUS PA3IUYHBIX CTPYKTYD,
SIBJICHHH, TPOLEYp T'PakIaHCKOro oOIecTBa (HampuMep, BBIOOPHI, OMPOCHI), TOTOBHOCTHIO K
00CYXICHUIO 3TUYECKHX IMPOOJIeM, CBS3aHHBIX C MPAKTHUYECKUM IPUMEHEHUEM JTOCTHKCHUI
HayKH, OCO3HAaHUEM BaKHOCTH MOPAJIbHO-3THUYECKUX IPUHLUIIOB B J€ATEIbHOCTH YYEHOTO;

3) Ttpynosoe BocUTaHHUE:

YCTAaHOBKOW Ha aKTMBHOE y4YacTUE B PEIICHUHM MPAKTUYECKUX 3a]ad MaTEeMaTHYECKOH
HAIPABICHHOCTH, OCO3HAHWEM Ba)KHOCTH MATEMAaTHUECKOTO 0Opa30BaHMs HA MPOTSHKEHUU BCEH
JKU3HH U YCHEITHOW MpodecCUuOHaIbHON ACITEIBHOCTA U PAa3BUTHEM HEOOXOIUMBIX YMEHUH,
OCO3HAaHHBIM BBIOOPOM M TIOCTPOEHHUEM HHAMBUIYAJIbHON TPAEGKTOPUU OOpa3oBaHUA U
YKU3HEHHBIX TUIAHOB C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) JICTETUYECKOE BOCIIUTAHUE:

CIOCOOHOCTBIO K HSMOLIMOHAIBHOMY M JCTETUYECKOMY BOCHPHITHIO MaTEeMAaTHYECKUX
00BEKTOB, 337124, PEIICHUN, pPacCyXIeHUH, YMEHUIO BUAECTh MAaTeMaTHYECKUE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) LIEHHOCTU HAy4YHOT'O MTO3HAHMUSL:

OpHUEHTAIMel B JEeSITeNbHOCTH HAa COBPEMEHHYIO CHCTEMY Hay4YHBIX MPEJCTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHs YEJIOBEKAa, MPUPOABI M OOIIECTBA, MOHHUMaHUEM
MaTeMaTUYeCKOW HayKu Kak c(epbl YeIOBEUECKOW MACSATEIBHOCTHU, JTaloB €€ pa3BUTUSA U
3HAYMMOCTH JUTsl PA3BUTHS [TUBUITU3AIMH, OBIAJCHUEM SI3bIKOM MaTEMAaTUKH U MaTEMaTUYECKON
KyJIbTypOH Kak CpEICTBOM IIO3HAHUS MHpA, OBJAJACHUEM MPOCTCHINMMH HaBBIKAMHU
HCCIICIOBATEIbCKOM eI TEILHOCTH;

6) ¢usnueckoe BocnuTaHue, (GOPMHPOBAHUE KYIHTYPHI 3J0POBBS M SMOIMOHAIBHOTO
Oyaronoay4ms:

TOTOBHOCTBIO MPUMEHATh MAaTE€MaTUYECKHE 3HAHUS B MHTEpPECax CBOErO 3/10pPOBbS,
BEJICHUS 3/I0POBOTO 00pa3a XKU3HU (3I0pOBOE MUTAHHE, COATAHCUPOBAHHBIN PEKUM 3aHSATHI U
OTIIbIXa, peryispHas (Qu3udeckass aKTUBHOCTH), CPOPMHUPOBAHHOCTHIO HAaBBIKA pPEQIIEKCHUH,
MpU3HAHUEM CBOETO MpaBa Ha OMIMOKY U TAKOTO K€ MpaBa IPYroro 4eiloBeKa,

7) DKOJIOTHYCCKOEC BOCIIUTAHUEC:

OpUEHTAIIMEeH Ha MPUMEHEHHE MaTeMaTWYeCKHX 3HAHWM JJIs pelIeHHs 3a7ad B 00JIacTH
COXPAHHOCTH OKPYXKAIOleld Cpenpl, TUIAHUPOBAHUS TIOCTYMIKOB W OICHKA WX BO3MOXXHBIX
MOCJIC/ICTBHM ISl OKPY>KAIOMIeH Cpebl, OCO3HAHUEM TJI00aJbHOTO XapaKTepa JKOJOTHUUECKHX

po0JIeM U yTeH UX PEIICHHUS;



8) ajmanTamus kK M3MEHSIOMMMCS YCIOBUAM COLMATBHOM U IIPHPOIHOM CpeJIb:

TFOTOBHOCTBIO K JIEUCTBUSIM B YCIIOBHUSIX HEOIPEAEIEHHOCTH, MOBBILICHUIO YPOBHS CBOEH
KOMIIETEHTHOCTH 4€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE YMEHUE YUUTBHCSA Yy APYTUX
Jroed, mpuoOpeTaTh B COBMECTHON JESTEIbHOCTH HOBBIC 3HAHUWS, HABBIKK U KOMIETCHIIUH M3
OTIBITA IPYTUX;

HEe00X0IMMOCThIO B (DOPMUPOBAHUU HOBBIX 3HAHUH, B TOM 4ucCie (POPMYIUPOBATH UACH,
MOHSTHSL, TUIOTE3bl 00 00BEKTaxX W SIBICHUSAX, B TOM 4YHCIIE paHEee HEU3BECTHBIX, OCO3HABaTh
neduuThl COOCTBEHHBIX 3HAHUIN U KOMIIETEHTHOCTEH, MJIaHUPOBATh CBOE Pa3BUTHE;

CIOCOOHOCTBIO OCO3HaBaTh CTPECCOBYIO CUTYALIMIO, BOCIPUHUMATh
CTPECCOBYIO CHUTYallMI0O KaK BbI30B, TPEOYIOIIMII KOHTpMEp, KOPPEKTUPOBATh MPUHHMAaeMbIe

peleHus u AeUCTBUs, (OPMyTUPOBATh U OLIEHUBATh PHCKH U TIOCIEACTBUSA, JOPMHUPOBATH OIIBIT.
METAIIPEJJMETHBIE PE3VJIbTATbI
[lo3HaBaTenbHbIE YHUBEPCAIbHBIE YU€OHBIE JEHCTBUS

bazoBele nornyeckue AeUCTBUS:

*  BBIABJIATH U XapaKTEpU30BaTh CYLIECTBEHHbIE IIPU3HAKU MAaTEMATUYECKUX

O00BEKTOB, MOHITHH, OTHOLIEHUH MEXAYy MOHATHAMH, (OPMYJIHUPOBATH OIPEAEICHUS
MOHATHUM, yCTaHABIMBATh CYIIECTBEHHBII MPU3HAK

KJIaCCU(UKALMU, OCHOBAHMS JUIsi OOOOIIEHHS W CPaBHEHHUS, KPUTEPUU MPOBOJUMOIO
aHaIu3a;

* BOCHPHUHHMMATh, (HOPMYIHPOBATh M MPeoOpa3OBBIBATh CYXKJIEHHUSA: YTBEPAWUTEIbHBIE U
OTpHIIATENIbHBIE, €TMHIUYHBIE, YACTHBIE U 00IKE, YCIOBHBIE;

® BBIBIATH MaTeMaTHYECKHE 3aKOHOMEPHOCTH, B3aWMOCBS3M U MPOTHUBOpEYHs B (akTax,
JAHHBIX, HAONIONEHMSIX M YTBEpKJIEHUSAX, MpeangaraTb KpUTEpUU sl BBIABICHUS
3aKOHOMEPHOCTEN U ITPOTUBOPEYHIL;

® JenaTh BBIBOJABI C HCIOJIB30BAHMEM 3aKOHOB JIOTMKH, ACIYKTHUBHBIX W HMHIYKTHBHBIX
YMO3aKJIFO4YEHNH, YMO3aKIFOUEHUH 110 aHAJIOTUH;

* pa3dupaTh JOKa3aTelbCTBA MAaTEMaTHUYECKUX YTBEPKIACHHUH (TpsSMbIE M OT MPOTUBHOIO),
MIPOBOJAMTH CAMOCTOSITEIbHO HECJIOXKHBIE JI0KA3aTeIbCTBA MaTEeMaTHUYECKUX (aKToB,
BBICTpAauBaTh apryMeHTAallUI0, NMPUBOAUTH MPUMEPbI M KOHTPIPHUMEPHI, 0OOCHOBBIBATH
COOCTBEHHBIE PaCcCYXICHUS;

* BbpIOUMpaTh crnoco0 pemieHUs y4eOHOM 3ajaun (CpaBHHMBATh HECKOJIBKO BapUaHTOB
pelieHus, BbIOMpaTh HamOojee MOAXOAAIIUN C Y4€TOM CaMOCTOSTEIbHO BbIIEICHHBIX
KPUTEPUEB).

ba3oBble uccienoBarejbcKue 1eMCTBUA:

®  HCIIOJIB30BaTh BOIIPOCH! KaK MCCIIE0BATENbCKUNA HHCTPYMEHT MO3HAHU, (POpMYyITUpOBAThH
BOIIPOCHI, (UKCHPYIOLIME NPOTHBOPEUHE, MPOOJIEMY, CaMOCTOATENIbHO YCTAaHABINBATH
HCKOMOE U JaHHOE, (POPMHUPOBATH TUIIOTE3Y, APTYMEHTHPOBATH CBOIO MO3MUIIMIO, MHEHHUE;

® MOpPOBOJAUTH IIO CaAMOCTOSTCIBHO COCTAaBJICHHOMY IIJIaHY HECIIOKHBIN 9KCIICPUMCHT,



HEOOJIBIIIOE MCCIICIOBAHUE 110 YCTAHOBICHHIO OCOOCHHOCTEH MaTeMaTHYeCKOro 00hEKTa,
3aBUCHUMOCTEN 0OBEKTOB MEXIY COOOI;

CaMOCTOATENILHO (OPMYIHUPOBATH OOOOIIECHHUS U BBIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHOTO
HAOJIIOICHUS, KCCJICIOBAHUS, OILICHUBATh JIOCTOBEPHOCTh IOJYYCHHBIX PE3YJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3UPOBATh BO3MOXHOE Pa3BUTHE MPOIIECCA, a TAK)KE BBIIBUTATH MPEIITOIOKCHHS O

€T0 pa3sBUTUHU B HOBBIX YCJIIOBHAX.

Pa6ora ¢ unpopmanmeii:

BBISBJIATh HEJOCTATOYHOCTh U M30BITOYHOCTh MH(POPMALIUHU, JaHHBIX, HEOOXOAUMBIX JUIS
pelIeHNs 3a1a4H;

BbIOMpATh, AHAIM3UPOBATH, CHCTEMATU3MPOBATH W HUHTEPIPETHPOBATH HHPOPMALUIO
Pa3IUYHBIX BUJIOB U (POPM INpEACTABICHUS;

BBIOMpATh (opMy TIpeAcTaBiIeHHUs WHPOPMAIMK U WUTIOCTPHPOBATH PEUIaeMbIC 3a/auu
CXeMaMH, AMarpaMMaMu, HHOM rpaukoi u uX KOMOMHALMSIMY;

OLICHUBATh HAAEKHOCTh MH(MOPMAIMH O KPUTEPHSIM, NPEIIOKECHHBIM YYHUTEIEM WU

chopMyITUPOBAHHBIM CAMOCTOSTEIBHO.

KOMMyHl/IKaTHBHLIe YHUBEPCAJIbHBIC yqeﬁnme IlCﬁCTBHSIZ

BOCIIPUHUMATh ¥ (OPMYIIMPOBATH CYXKICHUS B COOTBETCTBHH C YCJIOBUSIMH M IICISIMH
OOIIeHUs, SICHO, TOYHO, TPAMOTHO BBIPAXKATh CBOI TOYKY 3pEHUS B YCTHBIX U
MUCHhMEHHBIX TEKCTaX, JaBaTh MOSICHEHHUS MO XOMy PEIICHUs 3a/ladl, KOMMEHTHPOBATH
MOJTyYEHHBIH Pe3yNbTaT;

B XOJIe O0OCYXJIEeHHUs 3aJaBaTh BOMPOCHI MO CYIIECTBY 00CYXIaeMOi TeMbI, MPOOIEMBI,
pelaeMoil 3aaun, BBICKA3bIBaTh WICH, HAlleICHHbIE HA TIOWUCK PEIIEHUS, COTOCTABIISTh
CBOM CYXKJCHHS C CY)KJIEHUSMU JIPYTHX YYaCTHUKOB JIHAjora, OOHApYXKHBATh Pa3iHdue u
CXOJICTBO TIO3WIIMA, B KOPpPEeKTHOH (opme GopMyiIupoBaTh pa3HOIIACHS, CBOU
BO3PaKCHUS;

MIPEJICTABIISITh PE3YyJIbTaThl PEIICHUS 3aJadu, dKCICPUMEHTA, WCCICAOBAHHS, MPOCKTa,
CaMOCTOSITENILHO BBIOMpaTh ()OpMAT BBICTYIDICHUS C YYETOM 3aqad TPE3CHTANUU U
0COOEHHOCTEH ayAuTOpUH;

MOHUMATh U HCIIOJIB30BAaTh MPEUMYIIECTBA KOMAHJAHON U WHAMBUAYAILHON pabOTH TpH
pelIeHrnr y4eOHbIX MaTeMaTHYeCKHX 33/1a4;

MPUHUMATH I1I€]Ib COBMECTHOM NEeSATENbHOCTH, TUIAHUPOBATH OPTaHHU3AIMI0 COBMECTHOM
paboThl, pacnpenenaTs BUABl paboT, JOTOBApUBATHCS, 00CYXKAATh MPOIECC U Pe3yabTaT
paboThl, 00001IaTh MHEHHUSI HECKOJIBKUX JFOCH;

y4acTBOBAaTh B TPYNMNOBBIX GopMax paboThl (00CYkaAeHUS, OOMEH MHEHHUSMH, MO3TOBBIE
IITYPMBI U JIPYTHE), BBITOJTHITH CBOIO YacTh PaOOTHI U KOOPIUHUPOBATH CBOM JICUCTBHUS C
JIPYTHMH 9ICHaMH KOMaHJIbI, OIICHUBATh KaueCTBO CBOETO BKJIaJa B OOMIWH MPOIYKT IO

KPUTEPHIM, CHOPMYINPOBAHHBIM YIACTHUKAMH B3aMMOIECHCTBHSL.



PerynstuBHbIe yHUBEpCalIbHbIE ydeOHbIE TEHCTBUS

Camoopranu3zanus:

®  CaMOCTOSITEJIbHO COCTABJIATH IUIAH, QJTOPUTM pELIEHUs 3ahauu (WO €ro 4acTh),
BBIOMpPATh CIOCOO pemIeHuss C Y4ETOM MMEIOLIMXCS PEeCypcoB U COOCTBEHHBIX
BO3MOXKHOCTEH, apryMEHTHPOBaTh W KOPPEKTUPOBATh BAPHAHTHI PEIICHHH C Y4ETOM
HOBOH MH(OpMAIHH.

CﬂMOKOHTpOJ’Ib, 3MOHHOHaﬂbelﬁ HHTCJJICKT:

* BIAJCTh CHOCOOAMH CaMOIIPOBEPKH, CAMOKOHTPOJIS Tpolecca M pe3yibTaTa pPEIICHUs
MaTeMaTHYECKOW 3a]1auu;

* [peABHICTh TPYAHOCTH, KOTOPBIE MOTYT BO3HHUKHYTh TPU PEIICHUU 3a/layd, BHOCHUTH
KOPPCKTHUBBI B ACATCILHOCTL Ha OCHOBC HOBBIX O6CTO$ITGJII>CTB, HaflI[eHHbIX OHII/I60K,
BBIBJIEHHBIX TPYJIHOCTEW;

® OLCHUBATb COOTBETCTBUC PE3yJibTaTa ACATCIBbHOCTU IIOCTaBJICHHOU e U yCJIOBHAM,
00BSACHSITH MPUYUHBI JOCTUXXCHUA HUJIW HCIOCTHIKCHHA LCJIU, HAXOJAUTH OIIII/I6Ky, aBaTh

OLICHKY IPUOOPETEHHOMY OIIBITY.
I[NPEAMETHBIE PE3VIJIBTATDI

K koHiy oOydyeHuss B 7 KJIACCE OOYYAOIMHCSA MOJIYYUT CIEAYIOIIME MPEIMETHbIE
pE3yJIbTaThI:

Pacnio3HaBaTh HM3ydeHHBbIE TeOMeTpUYeckue (QUrypbl, ONpeAesITbh HUX B3aUMHOE
pacroyio’)keHre, M300paxaTb TeOMETpUYECKHe (UTYpBI, BBINOJHATH YEPTEKU IO YCIOBUIO
3amaud. M3MepsaTh JIMHENHBIE W YIVIOBBIE BEIWYUHBL. Pemars 3aJayd Ha BBIYMCIICHHWE JJIUH
OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate rpyOyI0 OLIEHKY JIMHEWHBIX M YIJIOBBIX BEJITUYMH NMPEAMETOB B PEalbHOW JKU3HH,
pa3MepoB MPUPOAHBIX 0OBEKTOB. Paznmuyarh pa3mMepbl 3TUX 0OBEKTOB 110 MOPSAKY BETUUYHUHBI.

CTpouth 4epTeKU K FTEOMETPUUECKUM 3a/1adaM.

[Tonp30BaTbcsl NpU3HAKAMM PABEHCTBA TPEYTOJIBHUKOB, MWCIOJIb30BaTh IPU3HAKU U
CBOICTBa paBHOOEPEHHBIX TPEYTOJILHUKOB MPU PELICHUH 33/1a4.

[IpoBONTH JIOTHUECKUE PACCYKICHHS C UCIIOJIB30BAHUEM I€OMETPUUECKUX TEOPEM.

ITonp30BaTbCs NpU3HAKAMU PABEHCTBA IPSMOYTOJBHBIX TPEYTOJBHUKOB, CBOMCTBOM
MEJUaHbl, IPOBEAEHHOM K TUIIOTEHY3€ MPSAMOYIOJIBHOIO TPEYroJbHUKA, B pELICHUHU
T€OMETPUUYECKUX 3a/a4.

OmnpenensaTh NapaJIeNbHOCTh MPSIMBIX C TOMOUIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMH
cexymas. OnpeaensaTs NapajjiebHOCTh MPSIMBIX C ITOMOIIBI0 PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM IIPSAIMOM 10 TOYEK APYroy IpsiMOiA.

Pemate 3a1aun Ha kier4aToi Oymare.

[IpoBOoANTH BBIYUCIEHUS W HAXOIUTh YHWCIOBbIE M OyKBEHHbIE 3HAUYEHHS YIJIOB B
T€OMETPUUYECKHX 3a/1a4ax C UCIOJb30BAaHUEM CYMMBI YIJIOB TPEYTOJIBHUKOB 1 MHOTOYTOJIbHUKOB,
CBOWCTB YIJIOB, OOpa30BaHHBIX IpPH IMEPECEUEHUM IBYX MApaJICIbHBIX MPSAMBIX CEKYIIEH.

PemraTs IMPAKTUYCCKUC 3aa4Yi Ha HAXOXICHUEC YIJTIOB.



Brnagets moHsATHEM T€OMETPUUYECKOTO MECTA TOYCK. YMETh ONPEACISATh OMCCEKTPUCY YTIia
U CEepEeIMHHBINA MEPIEHANKYIISP K OTPE3KY KaK TeOMETPUUYECKUE MECTA TOUECK.

@opMyIHpPOBATh OINPEACICHHUS OKPYXHOCTH U Kpyra, XOpJbl U JuUaMeTpa OKPY>KHOCTH,
M0JIb30BaThCS X CBOMCTBAMU. Y METh IPUMEHSTH 3T CBOKWCTBA ITPU PELIEHUH 3a1a4.

Bnaners moHsATHEM ONHMCAHHON OKOJIO TPEYTOJbHUKA OKPYKHOCTH, YMETh HAXOJUTh €€
ueHTp. [lonp3oBarees (hakTamMu 0 TOM, UTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MEPECEKAIOTCS B
OJIHOM TOYKE, U O TOM, YTO CEPEIMHHbIC MEPIEHIUKYISAPbl K CTOPOHAM TPEYrOJbHUKA
MIEPECEKAIOTCS B OJIHOM TOUKE.

Brnagete noHsATMEM KacaTenpHOM K  OKPYKHOCTH, IOJB30BAaThCsl TEOPEMOU O
NEePHEHAUKYIISIPHOCTH KAacaTeJIbHOM U painyca, IPOBEAEHHOIO K TOUKE KACAHMUS.

[lonb3oBaTbcss MOPOCTEHIIMMU TE€OMETPUUECKMMHU  HEPAaBEHCTBAMM, IIOHMUMAaThb HUX
IIPaKTHYECKUM CMBICII.

[IpoBOIUTH OCHOBHBIE T€OMETPUUECKUE TTOCTPOCHUS C TTIOMOIIBIO IIUPKYJIS U TUHEHUKH.

K xonmy oOyuenus B 8 KJjacce oOy4aromuiics HONYYUT CIEAYIOLUIME IIPEAMETHEIE
pe3yabTaThI:

Pacnio3naBath OCHOBHBIE BHUIBI YETHIPEXYTOJBHUKOB, MX 3JIEMEHTHI, IOJIH30BATHCS HX
CBOMCTBAMH NPU PEIICHUH T€OMETPUUECKUX 3a]1a4.

[IpuMeHsTh CBONCTBA TOYKM IIEpEeCEYeHHUs MeIuaH TpeyroilpHUKAa (IL[EHTpa Macc) B
pelIeHnu 3a1a4.

Bnanets noHsiTHEM cpeHEN JMHUU TPEYroJbHUKA W Tpameluu, NIPUMEHSATh UX CBOMCTBA
IpU pelIeHuu reoMmeTpuueckux 3aaad. llomb3oBaTbes Teopemoit Paneca U TeopeMoll o
MIPONOPIMOHAIBHBIX OTPE3KaX, MPUMEHATh UX I PELICHUS TPAKTUUECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU TTOI00US TPEYTOBHUKOB B PEIICHUH T€OMETPUUYECKUX 3a/1a4.

[Tonp3oBatbest Teopemoit [ludaropa st pemieHUs: TEOMETPUYECKUX M TPAKTHYECKUX
3a7a4. CTpOUTh MAaTEeMaTHYECKYI0 MOJENIb B MPAKTHUYECKUX 3ajadaX, CaMOCTOSITEIHHO JeaTh
4epTEX U HAXOAUTh COOTBETCTBYIOIIUE JJTUHEI.

Bnagetr NOHATHSIMM CHHYCA, KOCMHYCa M TaHT€HCAa OCTPOro yrijia MpsSMOYTOJbHOTO
TpeyroyibHUKA. [101630BaTHCS STUMHU TOHSATUSMHU IS PEIICHUS MPAKTUYECKUX 3a/1a4.

Boruncnate  (pa3nuuHbIMM - cioco0aMu)  IUIOLIaAb  TPEYrojiibHWKa M IUIOUIaIu
MHOTOYTOJBHBIX  (uryp (monb3ysch, TA€ HEOOXOAUMO, KalbKynasiTopoMm). [IpumeHATH
MOJIy4YeHHbIE YMEHUS B MPAKTUUYECKUX 3a7auax.

Brnanerp NOHATHMSAMM BIMCAHHOTO W UEHTPAIBHOTO YIila, HCIOJb30BaTh TEOPEMBI O
BIIMCAHHBIX yIiaX, yriaXx MEeXIy XopJaMu (CEeKYIIMMH) U yIiie MeXAy KacaTeIbHOW M XOpIou
NP PELICHUU T€OMETPUUYECKUX 3a]1ay.

Bnaners moOHSATHEM ONMUCAHHOTO YETHIPEXYTOJbHUKA, MPUMEHSITh CBOWCTBA OMHCAHHOTO
YETRIPEXYTOJIbHUKA TIPU PEIICHUH 3a/1a4.

[IpuMeHATh MOJTyYeHHBIE 3HAHUS HA MPAKTHKE - CTPOUTHh MATEMATHYECKHUE MOJCIU IS
3a/1ay peaJbHOMN JKU3HU U MPOBOJAUTH COOTBETCTBYIOIINE BHIYUCICHUS C TPUMEHEHHUEM TI0100US
U TPUTOHOMETPHH (TTOJTB3YSCH, TJIe HEOOXOAMMO, KATBKYIATOPOM).

K komumy oOyuenus B 9 KJjacce oOywarommiics MONYYUT CIEAYIOUIME MPEIMETHBIE



pE3yJIbTaThI:

3HaTh TPUTOHOMETPUYECKHWE (PYHKUIUU OCTPHIX YIJOB, HAXOAUTh C HMX IOMOIIBIO
pa3jMyYHblE  3JEMEHTHl  IPSIMOYIOJBHOTO  TPEYroJbHHKA  («pELlIeHHE  MNPSIMOYIOJIbHBIX
TPEYroJabHUKOBY»). HaxoauTe (C MOMOIIBI0 KalbKyJasATOpA) JIMHBI U YIJIbl AJI HETAOJIMYHBIX
3HAYEHUMN.

[Tons3oBatbest hopMynaMy NPUBEINEHHUS U OCHOBHBIM TPUIOHOMETPUUYECKHM TOKIAECTBOM
JUIsL HAXOKICHMSI COOTHOILIEHUN MEXy TPUTOHOMETPHUYECKUMH BEJTMYMHAMH.

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JUJISl HaXOKICHMS Pa3IM4YHBIX JJIEMEHTOB
TPEYrojbHUKa («PELIEHUE TPEyroJbHUKOB»), NMPUMEHATh MX IIPU PEIIEHHUH TEeOMETPUYECKHUX
3a1a4.

Brnaners nonsatusMu npeodpazoBaHMsl 110100Us, COOTBETCTBEHHBIX 3JIEMEHTOB MOI00HBIX
¢uryp. [lomp3oBaThCs CBOMCTBAMH MOI00MS POU3BOIBHBIX (UTYP, YMETh BBIYHCIATH JJIMHBI U
HAXOJUTh YIIIbl Yy MON00HBIX ¢uryp. IlpuMeHsTh CBONCTBA MOAOOHS B MPAKTUYECKUX 3a7adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

ITonb30BaTbcs TEOpEMaMH O MPOU3BEACHUHM OTPE3KOB XOPH, O NMPOM3BEICHUU OTPE3KOB
CEKyILHUX, O KBaApaTe KacaTCIIbHOM.

[Tonp30BaTbcss BEKTOpaMH, MHOHUMATh WX TEOMETPUYECKUNA M (PHU3HUECKUI CMBICT,
OPUMEHATh UX B PELICHUH TeOMETPUYECKUX U (U3MYecKux 3ajgad. [IpumMeHATh cKaispHoe
IIPOU3BENICHUE BEKTOPOB AJIsl HAX0XKACHU JUIMH U YIJIOB.

[Tosp30BaTbCcs METONOM KOOPAMHAT HA IIJIOCKOCTH, IPUMEHATh €ro0 B PEIICHUU
TEOMETPUUYECKUX U MPAKTUYECKUX 3a/1a4.

Bnaners MOHATHAMHU NPaBUIBHOTO MHOTIOYTOJIBHMKA, JJIMHBI OKPYXKHOCTH, JJIUHBI TyT'H
OKPYKHOCTM M paJUaHHOM MEpbI YIJa, YMEThb BBIUMCIATH IIOWAAb Kpyra M €ro yacTeil.
[TpyMeHSTh MoydeHHbIE YMEHHS B MPAKTUYECKUX 3a/1adax.

Haxomute ocu (MM LEHTpBI) CUMMETpUM (DUTYp, MPUMEHSTH JBUKEHHUS IUIOCKOCTH B
MPOCTEUIINX CIIyqasiX.

[TpyMeHsTh MOJyYeHHbIE 3HAHUS Ha NMPAKTUKE - CTPOUTh MaTeMaTHYE€CKHE MOJAENU AJs
3a/1a4 peasibHOM JKU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIUMCICHUS C IPUMEHEHUEM MOA00MS

U TpUTOHOMETpUYeCKUX (yHKUMN (MOAB3YysICh, I/1€ HEOOXOAUMO, KaJIbKYISITOPOM).



TEMATHUYECKOE INTAHUPOBAHUE

TKIJIACC
Kosin4yecTBo 4acoB DJIeKTPOHHbIE
(uudgposbie)
Ne i/ HanmenoBanue pa3jaesioB ¥ TeM NPOrPaMMbI B Konrpoabubie IpakTHyeckue o0pa3oBaTesbHbIE
r
cere padoThI padoThI pecypcbl
[Ipocreitmme reomerpuueckue GUTryphl U UX bubnuoreka [JOK
cBolicTBa. M3Mepenne reoMeTpuIECKUX 14 https://m.edsoo.ru/7f415e
BEJINYUH 2e
T 2o 1 bubmoreka [JOK
€yTONbHUKH
pey httos://m.edsoo.ru/7f415e
[TapasienbHbIe IpsIMbIE, CyMMa YIIIOB 14 1 bubnunoreka [IOK
TPEYroJbHHUKA httos://m.edsoo.ru/7f415e
OKpyXHOCTb U KpyT. ['eoMeTpuiecKkue 14 1 bubmmoteka LITOK
MOCTPOCHHUS https://m.edsoo.ru/7f415e
[ToBTOpenue, 06001IeHNE 3HAHMIA 4 1 buGmorexa HOK
BTOPEHH HUE 3HAHWH
PEHIE, B https://m.edsoo.ru/7f415e
OBIEE KOJIMUYECTBO YACOB I1O ITPOI'PAMME 68 4



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e

8 KIIACC

Ko/114ecTBO 4acoB DJIeKTPOHHbIE
(uudposbie)
Ne i/ HaumeHnoBaHnue pa3jesoB U TeM HPOrPaMMbl B KonTpoabsHsbie IIpakTHyeckue o0pa3oBaTe/bHbIC
cero
padoThI padoThI pecypchl
. bu6nmoreka IJOK
1 Uethipéxyro 12 1
THIPERYTOILHIIE httDs://m.edsoo.ru/7f417e
Teopema @aineca u Teopema o bubnuorexa LIOK
2 TIPOTIOPIMOHATBHEIX OTPE3KAX, TOOOHBIE 15 1 https://m.edsoo.ru/7f417e
TPEYTOJIbHUKHU 18
[Inomans. Haxoxaenue miomanei Bu6nmoreka IJOK
3 TPEYroJIbHUKOB U MHOTOYTOJIBHBIX (pUryp. 14 1 https://m.edsoo.ru/7f417e
ITnomany nogo6HeIX QuUryp 18
Bu6nuoreka IJOK
4 10 1 .
Teopema ITudaropa u Hauana TPUTOHOMETPHH https://rn.edsoo.ru/7fA17e
v B bubmuoreka IIOK
5 TJIbl B OKPY)KHOCTH. BIMiCaHHbIC 1 ONIMCAHHBIE |74 1 hitps://rn.edsoo.ru/7f417e
YeThIpexXyrolbHUKN. Kacarenpubie k 18
okpy>kHocTH. Kacanue okpyxHOCTEH o
bubmoreka IIOK
6 II , 0000 i 4 1
OBTOPCHIE, ODOBIICHIE SHAHMH https://rn.edsoo.ru/7f417e
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18

9 KJIACC

KosauuecTBo 4acoB JJIeKTPOHHbIE
(uudposrie)
Ne ni/m HaumeHoBaHue pa3iaesoB M TeM NIPOrpaMMbl B KonTpoabsHsbie IIpakTHyeckne o0pa3oBaTe/bHBIE
cero
padoThI padoThI pecypcebl
Tpuronomerpusi. TeopeMbl KOCHHYCOB U bub6nunorexa IIOK
16 1 h i f
CHHYCOB. PeleHne TpeyronbHuKoB ttDs://m.edsoo.ru/7f41al
[IpeoOpazoBanue momodus. MerTpudeckue bubnuorexa LIOK
10 1 ]
COOTHOIIEHHS B OKPYKHOCTH https://m.edsoo.ru/7f41al
bubnuorexa LIOK
B 12 1
STOPH https://m.edsoo.ru/7f41al
JekapTo 00 a a IUIOCKOC 9 1 buGmorera HOK
KapTOBHI K WHATHI Ha TDIOCKOCTH
P PA https://m.edsoo.ru/7f41al
IIpaBunbHbIE MHOTOYTOJIBHUKHY. JlJIMHA bubanoreka [IOK
OKPYKHOCTH H IUIOIIa b Kpyra. Berancnenne (3 https://m.edsoo.ru/7f41al
ioniaaen 2
1 6 bubnuotexa [IOK
BIDKEHUS TIOCKOCTH
https://m.edsoo.ru/7f41al
IToBTOpeHME, 0000IIEHNE, CHCTEMATH3AITHS 7 5 bubmmoreka [JOK
3HaHMi https://m.edsoo.ru/7f41al
OBIIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 6



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

[IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIbTATAM OCBOEHU I OCHOBHO!

OBPA3OBATEJIbHOU I[TPOI'PAMMEI

7 KIJIACC
Kon
HpOBepﬂeMbIe NnpeaAMETHBIC Pe3yJbTaThl 0CBOCHUA OCHOBHOI
npoBepsieMo! o 00pa3oBaTeIbHOI MPOrpaMMbl OCHOBHOTO 0011[er0 00pa30BaHHA
De3vbLIla
6 ["eomeTpus
PacriozHaBaTh M3y4eHHBIE T€OMETPUUECKUE (QUTYPHI, ONPEACTSITh UX B3aMMHOE
6.1 pacroioxenne, n300paxaTb reoOMeTpHYecKHe (PUTYPBI, BHIIOIHATH YEPTEIKH 110
YCIOBUIO 3afauu. V3MepsATh NTMHENWHBIE U YIJIOBbIE BEIWYMHBL. Pemiath 3amaun
Ha BBIYKCJICHUE JJIMH OTPE3KOB U BEJIMUUH YIJIOB
[lenats rpyOyIo OIICHKY JTMHEHHBIX M YTJIOBBIX BEITHMYMH MPEIMETOB B PeallbHOM
6.2 PKU3HHU, pa3MepOB MPUPOIHBIX 00BEKTOB. Paznnyate pa3Mepsl 3THX 00BEKTOB 10
[OPSIIKY BETNUNHBI
6.3 CTpOUTH YePTEKHU K TEOMETPHUIECKHAM 3a7a9aM
[lonb30BaTHCS MPU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, UCIIOIb30BATh IPU3HAKY]
6.4 1 CBOWCTBA paBHOOEPEHHBIX TPEYTOJIBHUKOB IIPH PEIISHUH 3a/1a4
6.5 [IpoBOIUTH JIOTHYECKUE PACCYKIEHUS C MCIHOJIb30BAHUEM T'€OMETPUUYECKUX|
. TEOpEM
[lonb30BaTbCs INPU3HAKAMM PABEHCTBA IIPSIMOYIOJBHBIX  TPEYTOJIBHHUKOB,
6.6 CBOWCTBOM  MEJIHaHbl, IIPOBEIAEHHOH K THIOTEHY3€ MPSIMOYTOJIBHOTO
TPEYrOJIbHYKA, B PEIIEHUU T€OMETPUYECKUX 3a]1a4
OnpenessaTh MapajulebHOCTh MPSIMBIX ¢ TIOMOIIBIO YTIJIOB, KOTOpPBIE 00pa3yeT ¢
6.7 HUMH cekymas. Onpenensrs MmapaielbHOCTh MPSAMBIX C ITOMOIIBIO PaBEHCTBA
. [PAcCTOSIHUI OT TOYEK OAHOM IPSIMOM 10 TOYEK APYTrod IpsIMOU
6.8 Permath 3ajaun Ha KJIeT4aToi Oymare
[TpOBOJMTH BBIYUCICHHSI U HAXOJAHUTh YHCIIOBBIC 1 OYKBEHHBIE 3HAUEHHS YIIIOB B
FEOMETPUYECKUX 337a4axX C MCIOJb30BAHMEM CYMMBI YIVIOB TPEYIOJBHHKOB U
6.9 MHOTOYTOJIBHHKOB, CBOWMCTB YIJIOB, OOpa30BaHHBIX IIPU MEPECEUCHUH JIBYX
[apajulelbHBIX IPSMBIX CEeKylled. Pemare npakTUdyeckue 3aladyd  Ha
HaXO0KJCHUE YIJIOB




6.10

Bragetp MOHATHEM TEOMETPHYECKOrO MecTa TO4YeK. YMETh OIpeneysTh
OMCCEKTpUCY yIiia W CEepPeAMHHBIA TEPIEeHAWKYSp K OTPEe3Ky Kak

FCOMETPHUICCKHUE MECTA TOUYCK

6.11

DopMynHpOBaTh OMpPENENICHUS OKPY)KHOCTH W Kpyra, XOpIbl W AHaMeTpa
OKPY>KHOCTH, IOJb30BaThCS UX CBOWCTBAMH. YMETh NMPUMEHATh 3TH CBOWCTBA

MIpH PEIIeHUH 32,129

6.12

BJ'IaI[eTL MOHATHEM OIHMCAHHON OKOJIO TPEYroJibHUKAa OKPYXHOCTU, YMCThH
HaXOJUTh e LOCHTP. ITonp30oBaThCA q)aKTaMI/I O TOM, 4YTO 6I/ICCGKTpI/ICI)I YIJI0B
TPEYrojibHUKa ICPECCKAIOTCA B 0):[H0171 TOYKEC, U O TOM, YTO CCPCAMHHBIC

MEePIEHANKYIAPHI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJTHOM TOUKE

6.13

BrageTe MOHSATHEM KacaTelbHOM K OKPY>KHOCTH, IOJIB30BaThCS TEOPEMOU O

MEePICHIUKYISIPHOCTH KacaTeIbHOM U paanyca, IPOBEAEHHOIO K TOUKE KaCaHUs

6.14

[lonp30BaThCS HpOCTCﬁMHMH TreOMCTPUUICCKUMHU HCPABCHCTBAMU, IMTIOHUMATh UX]

[IPAKTUYECKUNA CMBICII

6.15

HpOBOI{I/ITB OCHOBHBIC T'COMETPHUYCCKUEC IMOCTPOCHHUA C MNOMOIIBIO IUPKYJIA H

JIMHENKHU

8 KJIACC

Kopn

nposepsiemMo! o

IIpoBepsieMble npeMeTHBIE Pe3yabTAThl 0CBOCHHS OCHOBHOM
00pa3oBaTe/ibHON MPOrPaMMbl OCHOBHOI'0 00111ero 00pa3oBaHus

Dne3vabiala
6 ["eomeTpust
6.1 Pacro3HaBaTh  OCHOBHBIE  BHJABl  YETHIPEXYTOJBHUKOB, HMX  DJIEMEHTHI,
. [OJIb30BATHCSL UX CBOMCTBAMH IMPHU PELLICHUU T€OMETPUUECKUX 3a1a4
6.2 [[prMeHATH CBOMCTBA TOUKH IEPECEUSHUS MEIMaH TPEYroJIbHUKA (IIEHTPa Macc)
B pPELICHNUU 3a/1a4
Bragets moHsATHEM CpelHEN JTUHUU TPEYroJbHUKA U Tpaleluu, IPUMEHSTh UX|
6.3 CBOMCTBa MpHU pEIICHUH TeoMeTpuuecKux 3anad. llosp3oBarbes TeopeMoi

daneca u TeopeMoﬁ O MpPOMOPHHUOHAJIBHBIX OTPE3KaX, IMPUMCHATH HX I

PCHICHUA MPAKTUYCCKUX 3ada4




6.4

[[puMeHATh TpU3HAKH TOAOOUS TPEYTOJIBHHKOB B PEIIEHWH TE€OMETPHYECKUX

3aga4d

6.5

[lonp30BaThCs TGOpeMOfI Hmbaropa A1 pCHICHUA T'COMETPHUYCCKUX W
MPAKTUYCCKUX 3aaady. CTpOI/ITB MAaTeMaTU4YCCKYI0 MOJC/IIL B IPAKTUYCCKUX
3aJadax, CaMOCTOATCIIBHO [J€JIaTh ‘-ICpTé)K U HaXOoAUTb COOTBCTCTBYIOIHC

TUTHBI

6.6

Bramers NOHATHSIMH CHHYyCa, KOCHMHYCa W TaHI'€HCa OCTpOro yrija
MIPAMOYT'OJIBHOT'O  TPEYI'OJIbHUKA. Ilonmp30BaTbCst ATUMH TMOHATHSIMH  JIJISH

PEHICHUA ITPAKTHYCCKUX 3ada4

6.7

Berauciath (pa3nTuuHBIMEA CHOCOOAaMM) IUIOMIATh TPEYTOJbHUKA W TUIOLIAJIH
MHOTOYTOJNBHBIX GUryp (MONB3YSICh, TNe HEOOXOANMO, KaIbKyISITOPOM).

HpI/IMCHHTB IMOJIYYEHHBIEC YMCHUS B IPAKTUICCKUX 3aJadax

6.8

BrnaneTs MOHATHSIMU BIMCAHHOTO M LIEHTPAJIBHOTO YIa, UCIIOJIb30BaTh TEOPEMBI
0 BIMCAaHHBIX YIWIAX, YIWaX MEXKIy XOopAamMH (CeKyIIMMH) U yIJIe MEXAY

KacaTeJIbHOM U XOpJI0il pU PELICHUH T€OMETPUUECKUX 3a4a4

6.9

BilageTe MOHATMEM ONMCAHHOIO YETBIPEXYTOJIbHUKA, IPUMEHSATH CBOWCTBA

OITMCAHHOT'O 1IeTI)IpéXYI‘OJ’ILHI/IKa IIpu pCIICHUM 3a1a4

6.10

HpI/IMeHSITB MOJIYYCHHBIC 3HaHUsI HaA HNPAKTUKE - CTPOUTH MATECMAaTUYCCKHUC
MOACIM JJId  3aJdad peanLHoﬁ JKU3HU W TIPOBOAUTH COOTBCTCTBYIOLIUC

BbBIYUCJICHHA C IPUMCHCHUCM HOILO6I/IH U TPUTOHOMETPUUN (HOJ'IB3y5ICI>, e

HE00X0IMMO, KATBKYJISTOPOM)

9 KJUIACC

Kon

PoOBEPsSIEMOr0

ne3vianiala

I[IpoBepsieMble MpeAMeTHbIE Pe3yJIbTATHI 0CBOEHUSI OCHOBHOI
00pa3oBaTe/ibHON MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus

6

["eomerpust

6.1

3HATh TPUTOHOMCTPUUCCKUC (bYHKLII/II/I OCTPBIX YTJIOB, HAXOJUTH C UX MMOMOMIBIO
Pa3JINYHBIC OJICMCHTBI IpAMOYTOJIBHOTO TPECYrojibHUKa («pemeHHe

PSAMOYTOJILHBIX TPEYTOJIBHUKOBY). HaxomuTs (c




ITOMOIIIBIO Ka.]'H:Ky'J'IHTOpa) JJIMHBI U YTJIbL JJI HETAOJUYHBIX 3HAYCHUH

6.2

[lomp30BaThCs (pOpMyJTaMH TPHUBEIEHUS W OCHOBHBIM TPHTOHOMETPHUYECKHM
TOXKJIECTBOM [UISI HAXOXKIACHHUS COOTHOIIEHUN MEXIY TPUTOHOMETPUIECKUMHU

BCIIMYMHaAMH

6.3

Mcronb30BaTh TCOPEMbl CMHYCOB W KOCHUHYCOB IS HAXOXKACHHA Pa3JIMYHBIX
2JICMCHTOB TPCYIOJIbHUKA («pemeHI/Ie TpeerJ'H)HI/IKOB»), MNPpUMCHATL HX IIPH

PCHICHUHN I'COMCTPUICCKUX 3a1aYd

6.4

BirageTs MOHATHAMH NpeoOpa3oBaHUS MOJOOWS, COOTBETCTBEHHBIX DJIEMEHTOB
noo0HBIX (uryp. Ilonb30BaThes cBOWCTBAMH MONOOMS MPOU3BOIBHBIX (PHUTYD,
YMETh BBIYMCIATH JJIMHBI U HAXOOUTh YTIBl y MOJ0OHBIX ¢uryp. [IpuMeHsTH
CBOWCTBA MOAOOMS B TPAKTHMYCCKHX 3a/ladyax. YMETh IPUBOJUTH MPUMEPHI

M0JOOHBIX (PUTYP B OKPYKAIOIIEM MHPE

6.5

[lonp30BaThCsl TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOpJ, O NMPOHM3BEACHHUN

OTPE3KOB CEKYIINX, O KBaapaTe KacaTelbHOMH

6.6

[lonp30BaThCS BCKTOpaMH, IIOHHUMATb HX FeOMeTpI/I‘IeCKI/Iﬁ nu (1)I/I3I/I“I€CKI/Iﬁ
CMBICJI, IPUMCHATL HX B PCHICHUU T'COMCTPUYCCKUX U q)HSI/I‘IeCKI/IX 3aagad.

HpI/IMeHSITB CKAJIIPHOC NPOMU3BEACHNUEC BEKTOPOB JIS1 HAXOXKACHUA IJIMH U YIJIOB

6.7

[lonn30BaThCS MCTOJOM KOOPAWHAT Ha IIOCKOCTH, IMPUMEHATHL €0 B PCHICHUN

TCOMCTPUUCCKUX U MMPAKTUYCCKUX 3a1ayd

6.8

BJ'Ia,Z[eTL MOHATHUAMU IIPABUJIBHOTO MHOT'OYI'OJIbHMKA, JJIHWHBI OKPYKHOCTH,
JJIMHBI 1YTU OKPYXXHOCTHU U pa)maHHoﬁ MEPEI yrija, yMETh BBIYHUCIIATH IIJIOMIAAb

Kpyra U ero yacteil. [[puMeHsATh NoJydeHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax

6.9

HaxomuTh OCHM WJIM UEHTPHl CHUMMETpUM (QUTYp, HIPUMEHATH IBMKCHHS

IIJIOCKOCTH B HpOCTCfI].HPIX ClIydadax

6.10

[IpuMeHATh TONydeHHBIC 3HAHUS HA MPAKTUKE - CTPOUTh MaTEeMaTHYCCKHUE
MOJCIIA IS  3a7ad  pPeajbHOM KWU3HM M MPOBOJUTH COOTBETCTBYIOIIHEC

BbIYMCJICHUA C IPUMCHCHHUEM HO)IO6I/I${ n




TPUTOHOMETPHUYCCKUX

KaIIbKYIIITOPOM)

(hyHKIMI

(monB3ysich,

TIe

HEeOOXO0UMO,




ITPOBEPAEMBIE 3JIEMEHTHBI COAEP)KAHIMA

7 KIJACC
Kox IIpoBepsieMblii 3J1eMEHT COJIePKAHUS
6 ['ecomeTpus
HavaneHbele MoHATHA reoMeTpuu. Touka, mpsMas, OTpPe30K, Jyd. Yroia. Bunel yrios.
6.1 BeprukanbHble W CMeXHble YIbl. buccektpuca yrma. JlomaHas, MHOTOYyronbHHK.
[lapamieasHOCTh U NEPIEHANKYIISIPHOCTD MPSIMBIX
6.2 Cummerpuunble  ¢Gurypsl. OCHOBHBIE CBOWCTBa OCEBOH CHUMMeTpuH. [IpuMepsr
. CUMMETPHUH B OKpPYXKAIOIIEM MUpe
6.3 OCHOBHBIE TMOCTPOEHHUS C IMOMOIIBI LUPKYJIs W JuHeiiku. TpeyronsHuk. Beicora,
. MenraHa, OMCCeKTpHca, UX CBOMCTBA
6.4 PaBHOOEIPEHHBIN 1 PABHOCTOPOHHUH TPeyronbHUKH. HepaBeHCTBO TpeyroiabHUKA
6.5 CBoiicTBa ¥ TpPU3HAKW PABHOOCAPEHHOTO TpeyrojbHUKA. [Ipu3HAKU paBEHCTBA
. TPEYTrOJIbHUKOB
6.6 CBolicTBa U NMPU3HAKYU MapajUIeNbHbIX OpsMbIX. CyMMa YIJIOB TpeyroiabHuka. BHemHue
. YIJIBI TPEYTOJIbHUKA
[IpsMoyronpHBI TpeyronbHUK. CBOWCTBO MeAHaHblI NPSMOYTOJIBHOTO TPEYTOJNbHUKA,
6.7 npoBeE€HHON K rumnoteHyse. lIpu3Haky paBeHCTBAa MPSIMOYTOJBHBIX TPEYTrOJbHHUKOB.
. [IpsIMOYTOJIbHBIN TPEYTOIBHUK C YIiIoM B 30°
HepaBeHcTBa B TreoMeTpHM: HEPABEHCTBO TPEYTOJIbHHKA, HEPABEHCTBO O JUIMHE
6.8 nmomaHOM, TeopemMa o OonplieM yriue u  OoNbIIEH CTOPOHE TPEYrOJNbHUKA.
[leprieHIUKYISIp M HAKIIOHHAS
6.9 ['eomeTpuyeckoe MecTo ToueK. buccekTpuca yria W cepelMHHBIA MEPHEHIUKYIAP K
. OTpE3KY KaKk TEOMETPUIECKHE MECTa TOUEK
6.10 OKpYy>XKHOCTh W KpyT, XOpIa ¥ JOWaMeTp, X CBOWCTBAa. B3anMHOE pacmoioxeHue
. OKPY>KHOCTH U NpsiMoii. KacaTenbHast 1 ceKymas K OKpy>KHOCTH
6.11 OKp}I)KHOCTI), BIIMCaHHAasA B YI'OJI. Bnucannas n onucanHas OKPYXHOCTH TPEYT'OJIbHHUKA




8 KJIIACC

Kona IIpoBepsieMblii 3J1eMEHT COJIePKAHUA

6 ['ecomeTpus

6.1 UereipéxyronpHuku. [lapannenorpamMm, ero Npu3Haku U CBOMCTBA

6.2 [TpsiMOYTOJILHUK, pOMO, KBaIpaT, MX MPHU3HAKK U CBOMCTBA

6.3 Tpaneuus, paBHOOOKas Tpamenus, e€ CBOWCTBa U pu3Haky. [IpsmoyronbHas Tpaneuus

6.4 MeTton ynBoenus menuansl. LlentpanbHas cummetpus. Teopema ®aneca u Teopema o
[IPOIOPIIMOHATBHBIX OTpE3Kax

6.5 CpenHure TMHUYM TpEYroabHUKA U Tpanenuu. LleHTp Macc TpeyroiabHHUKa

6.6 [Tono6ue TpeyroabHUKOB, KO3 duuueHt nogodus. [Ipu3Haku mogo0ust TpeyroJbHUKOB.
[IprMeHeHne moxo0us MPH PEIICHUH MTPAKTUIESCKUX 33134

6.7 DopMyIbl AT IDIOMIAAN TPEYTONbHUKA, apajuiesorpaMmma, pom0a 1 Tpaneuuu

6.8 CpoiicTBa mmomaael reomerpudeckux ¢uryp. OTHOIIEHWE TUIOMAACH MOI0OHBIX
duryp

6.9 Brruucnenue miomaeil TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIET4aTol Oymare

6.10 Teopema Iludaropa. Ilpumenenune teopemsl Iludaropa mpu pemieHUH NPaKTHYECKHX|
33189
CrHyC, KOCHHYC, TaHI€HC OCTPOrO yrila MpsIMOYTOJIEHOTO TpeyroyibHuka. OCHOBHOE

6.11 TPUTOHOMETPUYECKOE TOXKAeCcTBO. TpuroHoMerpuueckue GyHkmuu yriaoB B 30°, 45° ¢
60°

6.12 BrincaHHbIE W LEHTpPaJIBHBIE YTIIbI, YOI MEXIY KacaTelbHON M XOpPAOW. YTIBI MEKIY
XOpAaMH U CEKYLIUMHU

6.13 BricanHbie U OMTUCaHHbBIE YETHIPEXYTOIBHUKU

6.14 B3anMHOe pacrionoxkeHne JBYX OKpyxkHocTei. Kacanme okpyxHocreit. OOmue
KacaTeJbHbIE K IBYM OKPYXHOCTSIM




9 KJIACC

Ko |IIpoBepsieMblii 3j1eMeHT COJIePKAHUA
6 [[eomerpus

6.1 Cunyc, xocuHyc, TaHreHc yrimoB oT 0 go 180°. OcHOBHOE TpPHUTOHOMETPHUYECKOE
TOX1ecTBO. DOPMYITBI IPUBEACHUS

6.2 Pemienue TpeyronpHUKOB. TeopemMa KOCHMHYCOB M TeopeMa CHHYCOB. PemieHue
MPaKTUIECKUX 3aa4 C UCTIOIB30BAHUEM TEOPEMbI KOCHHYCOB U TEOPEMbI CHHYCOB

6.3 [[Ipeobpa3zoBanue moao0us. [TogoOre COOTBETCTBEHHBIX 3JICMCHTOB

6.4 TeopeMa o MPOU3BEICHUH OTPE3KOB XOPJ, TEOPEMBI O MPOM3BENECHIH OTPE3KOB CEKYIIUX,
TeopeMa o KBajpaTe KacaTelIbHOU
BekTop, nmnmHAa (MOIYNB) BEKTOpa, COHAIMPABICHHBIE BEKTOPHI, MPOTHBOIIOJIOXKHO,

65 HaIpaBlIEHHBIE BEKTOPHI, KOJUTMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, OIIEPAIIAN HAJY
BeKTOpaMHu. PazioxeHne BEKTOpa 1o ABYM HEKOJTMHEAPHBIM BEKTOPaM

6.6 KoopnuHatet BekTopa. CKajsipHOE MPOW3BEIEHHE BEKTOPOB, MPHUMEHEHHE IS
HaXO0XACHUSA JJIMH U YTJI0B
JlexapTOBBI KOOPJIMHATHI Ha IUIOCKOCTHA. YpaBHEHUS TPSIMOH W OKPYXHOCTH B

6.7 |koopauHaTax, mNepecedeHUe OKPYKHOCTEH H NpAMBIX. MeTOJ KOOPAMHAT M  €ro
[MpUMEHEHUE

6.8 [[IpaBUIIbHBIE MHOTOYTOJILHUKH

6.9 /{nuHa okpyxkHocTU. ['pagycHas W paauaHHasg Mepa yriia, BBIYUCICHUE [JIMH YT
OKpY>KHOCTEMN

6.10 [[Tnomanpk kpyra, CEKTOpa, CErMEHTa

6.11 JIBIKEHMS IUIOCKOCTH M BHYTPEHHUE CUMMETPHH (PUTYD (3JIEMEHTapHBIE MIPEICTABICHUS).
[lapannensHbiil nepeHoc. IloBopoT




IMPOBEPAEMBIE HA OI'D 10 MATEMATUKE TPEBOBAHUS K
PE3YJbBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
ITPOT'PAMMBI OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

Kon
MPOBEPSIEMOT0

TpedoBaHuUs

IIpoBepsieMble TPeOOBAHUSA K NPeIMETHBIM pe3yJibTaTaM
0CBOEHHsI OCHOBHO# 00pa30oBaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 00111€ro

oOpa3zoBaHusi Ha ocHoBe DI'OC

YMeHue onepupoBaTh MOHATHSMHU: MHOXKECTBO, TIOJIMHOXKECTBO, OTIEPAIIMHA HAJI
MHOKECTBAMH; YMEHHE OTIEpUPOBATh MOHATUAMU: Tpad, CBI3HBIN Tpad, AepeBo,
[IMKJI, IPUMEHATh MX PY PEIIeHnH 3a7a4; YMEHHE HCIOB30BaTh rpaduyaeckoe
[IpEeICTaBICHNE MHOXKECTB ISl OTIMCAHUS PEAIbHBIX MPOIIECCOB U SBICHUM, MPH

pEeIICHUH 33/1a4 U3 APYTUX YUEOHBIX PEIMETOB

YMeHue omnepupoBaTh HOHATHAMU:  OINpEleNiCHHE, AakcHoMa, TeopeMa,
IOKa3aTesIbCTBO; YMEHHE Paclo3HaBaTh MCTHHHBIC M JIOXKHBIE BBICKA3bIBAHUS,
[IPUBOIUTH HMPUMEPHl U KOHTPIPUMEDPHI, CTPOUThH BBICKA3bIBAaHUA M OTPULIAHHUS

BBEICKA3bIBAHUI

YMeHHE OmepupoBaTh MOHATHUSMU: HATYypadbHOE YHCIO, MPOCTOE M COCTABHOE
YUCIIO, JEMMMOCTh HATYPAJIbHBIX HYHCEN, MPU3HAKH JCITUMOCTH, IIEJI0€ YHUCIIO,
MOJIyJIb YMCIIa, OOBIKHOBEHHAs JAPOOb M JECATUYHAS JIPOOb, CTAHIAPTHBIA BHUJI
YHUClia, paIMOHAIBHOE YHUCIIO, HWPpAI[MOHAIBHOE 4YHCIIO, apu(pMeTHYCCKHit
KBaJpaTHEII KOPEHb; YMEHHE BBHITIONHATH JCHCTBHUS C YHCIIaMH, CPaBHUBAThH U
VIOPSIOYMBATh YHCNIA, MPEACTaBIATh YWCIAa HAa KOOPJAMHATHOW TPSMOH,

OKPYIJIATH YKUCiIa;, YMCHUC ACJIATh IIPUKUJKY U OLICHKY pE3yJibTaTa BBIYHCIICHHI

YMeHHe onepupoBaTh IMOHATHSMHM: CTENEHb C LEJIBIM  IOKa3aTeleM,
apu(MEeTHYECKUH KBaJpaTHBIA KOPEHb, MHOTOWIEH, aireOpandeckas IpoOb,
TO/IECTBO; 3HAKOMCTBO C KOPHEM HATypaJlbHOW CTENEeHH OONblIe eIUHMLIBL
YMEHHUE BBINIOJIHATH pacy€Thl Mo (opMynnaM, IpeoOpa3oBaHUs LEINBIX, IPOOHO-
PallMOHAJIBHBIX BBIPAKEHHUH M BBIPAXKEHUH ¢ KOPHSIMH, Pa3I0KEHUE MHOTOWICHA
Ha MHOXKHUTEIH, B TOM YHUCJIE C UCIOJIb30BaHHEM (HOPMYII Pa3HOCTH KBaAPaTOB U

KBaJApaTa CyMMbI U Pa3HOCTHU

‘YMmeHne OIICPUPOBATH NOHATHAMMU: YN CJIIOBOC PABCHCTBO, YPABHCHUC C O):[HOI71

HCpeMeHHOﬁ, YHCJIIOBOC HCPABCHCTBO, HCPABCHCTBO C




MEepPEeMEHHOM; YMEHHe pellaTrh JWHEHHbIE W KBaJIpaTHBIE YPaBHEHHUSA, JPOOHO-
palMOHAIIBHBIE YPaBHEHMSI C OJHOH IMEPEMEHHOW, CHCTEMbI ABYX JIMHEHHBIX
YpaBHEHWH, JTHUHEWHbIE HEPABEHCTBA M HMX CHCTEMBI, KBaJgpaTHBIE M IPOOHO-
palrioHaNbHbIE HEPABEHCTBA C OJHOW MEpEeMEHHOW, B TOM YHCIIE MPH PEIIeHUH
3amad W3 PYTHX TPEAMETOB M MPAKTHUYECKHUX 3a/1ad; YMEHHE HCIOJIh30BaTh
KOOPAMHATHYIO TIPSAMYI0 M KOOPAWHATHYIO IUIOCKOCTH JUISI HM300paKeHHS

pelIeHuil ypaBHEHUM, HEPABEHCTB U CUCTEM

VMeHHe ONeprpoBaTh NOHATUSAMU: QYHKIHS, TpadUK QYHKIUH, HYJIU (HYHKIIHH,
MPOMEKYTKHA 3HAKOIIOCTOSIHCTBA, MPOMEXYTKH BO3pacTaHus, yOBbIBaHUS,
HanOoJblliee W HaWMEHbIIee 3HAueHHs (QYHKUUH, yMEHHE ONEPHPOBAThH
MOHSTUSIMU: TIPSIMasi TPOTOPIIMOHANLHOCTD, JTMHEHHAs (QYHKIMS, KBapaTH4Has
¢dyHkuus, oOpaTHash NPOMOPUHOHATBLHOCTh, MNapabona, rumnepbona; yMeHHE
CcTpouTh rpaduku (YHKIIHIA, UCIIONIB30BATh TPaQUKHU JUIsl ONPEACICHUS CBOMCTB
MPOIIECCOB M 3aBUCHMOCTEH, Uil pEUIeHUs 3aJady W3 JAPYruX Yy4eOHBIX
MPEMETOB U PEaTbHOW XHM3HU; yMEHHE BBIpaXXaTh (OPMYJIaMH 3aBHCUMOCTH

MCKAY BSIIMUMHAMU

YMmeHne OIICPpUPOBATHL IMOHATUAMU: IMOCICAOBATCIBHOCTD, apH(i)MeTHIJeCKafI nu
TCOMCTPUUCCKAA IIporpeccuu; YMCHHUC HCIIOJIBb30BAaTh CBOICTBA
HOCHGHOBaTeHLHOCTeﬁ, q)OpMyJ'IBI CYMMbI U O6II_I€FO WICHA IIpH pCHICHWHU 3a/]1aY,

B TOM YHCJIC 3a1a4 U3 APYTUX y‘le6HLIX npeaMEeTOB U peanLHoﬁ JKHN3HHU

YMmeHne peuiaTth 3a4a4M pa3HbIX THUIIOB (B TOM YHMCJIC Ha IMPOUCHTHI, JOJIU U
qaCTH, ABHXXCHHUC, pa60Ty, LHCHY TOBApOB U CTOMMOCTbL IIOKYIIOK M YCIYT,
HaJIOT'H, 3aJa4u M3 obnactu YipaBJICHUS JIMYHBIMHU U CeMEHHBIMHU (I)I/IHaHCElMI/I);
YMCHHUEC COCTAaBJIATb BBIPAXKCHUSA, YPABHCHHA, HCPABCHCTBA W CUCTCMLBI I10
YCJIOBHUIO  3aJa4u, HUCCJIICAOBATh  MOJYYCHHOC  PCHICHUEC W OLCHUBATD

HpaB):[OHO,Z[O6HOCTL MOJIYYCHHBIX PC3YyJIbTATOB

YMeHue omnepupoBaTh MOHATHSAMM: (Urypa, TOUKa, OTPE30K, HpsAMas, Jyd,
JoMaHas, yroj, MHOTOYTOJIbHUK, TpPEYroJbHUK, PaBHOOCIAPEHHBIA U
PAaBHOCTOPOHHUH TPEYrONbHUKH, NPSMOYTOJbHBIH TPEYrOJbHUK, MEIUaHa,

6I/ICCCKTpI/Ica U BbICOTA TPCYTOJIbHUKA, I'IeTLIpéX}’l"OJ’IBHI/IK, napauiejiorpamMmm,

pomO,




MPSIMOYTONFHUK, KBaApaT, Tpamenus; OKPYXHOCTb, KpYT, KacaTelbHasd;
3HAKOMCTBO C TPOCTPAHCTBEHHBIMH (PUTypamul; yMEHHE peliaTh 3a/1add, B TOM|
YHUCIIe U3 TOBCETHEBHOW JKHM3HH, Ha HAXOXICHHE T€OMETPHYECKHUX BEIUYHH C

MMPIMEHEHUEM H3YYCHHBIX CBOUCTB (hUryp 1 (hakToB

10

YMeHne — omepupoBaTh  MOHATHSIMH:  PaBEHCTBO  (UTYp,  pPaBEHCTBO
TPEYroJIHLHUKOB; MApALICIFHOCTD U MEPIECHIUKYISPHOCTD IPSAMBIX, YTOI MEXKY|
MPSIMBIMU, TIEPIICHINKYIIAP, HAKIIOHHASA, TIPOEKITHS, mogooue Guryp, mogoOHbIe
TPEYrONbHUKKM, CHMMETPHS OTHOCHTENILHO TOYKM UM TIPSAMOH; YMEHHUE
pacrno3HaBaTh PaBEHCTBO, CUMMETPHUIO W MOJ00HE (QHIYp, MapaliebHOCTh U

[EPICHIUKYISIPHOCTD MPSIMBIX B OKPY>KAIOLIEM MHPE

11

'YMeHue onepupoBaTh MOHATHAMM: JUIMHA, PACCTOSHHUE, yroi (BeJWYMHA YA,
CHHYC U KOCHHYC yIJla TpeyrolbHMKa), IUIOIIAb; YMEHHE OLIEHUBATh pa3Mephl
MpEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUpE; YMEHHE NPUMEHSATH (OPMYIIbI
[IEpUMETPA U IUIOLIAJAM MHOIOYI'OJBHUKOB, JUIMHBI OKPYKHOCTH U ILIOLIAJH
Kpyra, oObeMa MpPsAMOYTOJBHOTO MapajuleNienuneaa; YMEHHE IPUMEHSThH
[IPU3HAKU PABEHCTBA TPEYIOJBHUKOB, TEOPEMY O CYMME YIJIOB TPEYTOJIbHUKA,
teopemy [ludaropa, TPUTOHOMETPUYECKHUE COOTHOLICHHS MJISi BBIYHUCICHUS

JUTMH, PACCTOSIHUM, MJTOIIa1ei

12

'YMeHne n300paxars IIOCKHe (UTypbl U UX KOMOMHAIMH, IPOCTPAHCTBEHHBIE
(Gurypel OT PyKH, C HOMOIIbIO YEPTENKHBIX HMHCTPYMEHTOB M 3JIEKTPOHHBIX

CPCACTB IO TCKCTOBOMY HWJIM CUMBOJIBHOMY OIIMCAHUIO

13

YMmeHne OINCpUpPOBATL IOHATHUAMU: TMPAMOYIOJibHAsA CHUCTEMa KOOPAWHAT,
KOOPAWHATBI TOUYKH, BEKTOP, CyMMa BEKTOPOB, MPOU3BCACHUC BEKTOpA HA YUCIIO,
CKaJIAPHOC IIPOU3BCACHUC BCKTOPOB; YMCHUC HUCIOJb30BATh BCKTOPBI M|
KOOPAWHATHL JJId NPEACTABIICHUA JaHHBIX W PCHICHUA 3a/a4, B TOM YHCJIC U3

Npyrux y4eOHBIX PEIMETOB U peaibHOM KU3HH

14

YMeHue OomnepupoBaTh MOHATHUSMHU: CTOJOWKOBBIE W KPYTOBBIE HArpamMMbl,
TaONMIEL, cpenHee apudmeTndeckoe, MeAWaHa, HauOoJsplllee M HaMMEHbIIee
3HAYeHHS, pa3Max YUCIIOBOro Habopa; yMeHHe M3BIIEKaTh, MHTEPIPETHPOBATh H

MpeoOpa3oBLIBATh




WHQOPMAITUIO, MPEJCTABICHHYIO B Ta0IUIAX M HA JUarpaMMmax, OTPaXKarollyro
CBOIICTBA W XapaKTEPUCTUKH pPEAbHBIX NPOIECCOB U SBJICHHUW; YMEHHE

pacrio3HaBaTb U3MCHYUBBIC BEJIMUYNHBI B OKPYXKarOMIEM MHUPE

15

YMeHue  omepupoBaTh  MOHATHSAMH:  CIyYalHBIA  ONBIT  (CIyYaiHBIHA
PKCIIEPUMEHT), DJIEMEHTapHOE COOBITHE (DJIEMEHTApHBIN HKCXOJ) CIIyYaiiHOTO
OTbITa, CIydailHoe CcOOBITHE, BEPOATHOCTH COOBITHSA; YMEHHE HaXOIUTh
BEPOATHOCTH CIIyYalHBIX COOBITUH B OMNBITaX C PaBHOBO3MOXKHBIMH
DIIEMEHTAapHBIMH ~ COOBITHAMH;  YMEHHE  pemaTh  3aJadd  METOJOM
OpraHr30BaHHOTO Mepebopa U ¢ UCTIOIB30BAHUEM MPABUIIa YMHOKCHHS, YMEHIHE
OIICHUBAaTh BEPOSTHOCTH PEANbHBIX COOBITUH M SIBICHWH, IMTOHWUMATH POJIb
MPAKTHYECKH JOCTOBEPHBIX U MAIIOBEPOSTHBIX COOBITHIA B OKPYKAIOIIEM MUPE U
B JKMU3HU; 3HAKOMCTBO C TIIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEIT U ero POJIBIO B MAaCCOBBIX SABJICHUAX

16

YMeHue BBIOMpATh TMOMXOASIINN W3yYEeHHBIH METOJ A pemeHus 3aJadqd,
[IPUBOIUTH NIPUMEPbl MaTEMAaTHUYECKUX 3aKOHOMEPHOCTEH B MPUPOAE U JKU3HH,
pacro3HaBaTh MPOSBICHUE 3aKOHOB MAaTEeMaTWKd B HCKYCCTBE, OIMCHIBAThH
OTIeNbHbIE BBIAAIOLIMECS PE3yJbTaThl, IIOJYYCHHBIE B XOAE pa3BUTHSA
MaTeMaTHKH KaK HAayKH, IPUBOIUTH MPUMEPHl MaTEMAaTHUECKUX OTKPBITUI U X

ABTOPOB B OTCUYECTBEHHOHN 1 BC@MHpHOﬁ HUCTOpUN




I[NEPEYEHb OJIEMEHTOB COJHEPXAHWA, IIPOBEPJAEMBIX HA OI'D 11O

MATEMATUKE
Kon IIpoBepsieMblii 3J1eMEeHT COePKAHUS
1 Uncna ¥ BEIYHCIICHUS
1.1 HatypanbHbie u uenble yncna. [[pu3Haky JeTMMOCTH IETIBbIX YHCell
1.2 OOBIKHOBEHHBIC U JCCATHIHBIC APOOH, IPOICHTHI, 06CKOHECYHBIC TEPUOITUCCKHAC APOOH
ParnrioHanbHble yrciaa. ApUQMETHIECKUE OTIEPaLuH ¢ PAIUOHALHBIMH
1.3
qrCIIaMU
JleiictButenpHbIe uncia. ApupMEeTHIECKHE OTIEPAINH C IEHCTBUTEIFHBIMU
14
qrCIIaMU
[ [puOnmxEHHBIE BEIYMCICHHUS, IPaBUIIa OKPYTIICHUS, IPUKHUIKA U OLIEHKA
1.5 .
pe3ynbTaTa BEIYUCICHUN
2 Anre0pandecKre BRIpaKeHHS
2.1 bykBeHHBIE BhIpaXEHHS (BBIPAXKEHUS C TIEPEMEHHBIMH)
59 CrerneHb ¢ 1enbM MokasaTeneM. CTeneHb C palMOHANBHBIM Toka3aTeneM. CBOMCTBa
CTETICHH
2.3 MHOTOYJICHBI
2.4 Anrebpandeckast 1poOb
b5 ApupMEeTHUECKUH KOpPEHb HaTypalbHOW cTemneHd. JlelcTBusS ¢ apudMeTHdecKuMu
KOPHSIMH HaTypaJIbHOW CTENEeHU
3 'YpaBHEHHS U HEPABEHCTBA
Lesnbie U IpOOHO-pallMOHAbHBIE YpaBHEHUs. CUCTEMBI M COBOKYITHOCTH
3.1 .
ypaBHEHUI
Llenbie n 1poOHO-paMoHaNIbHBIE HepaBeHCTBA. CUCTEMBI 1 COBOKYITHOCTH
3.2
HEPABEHCTB
3.3 Pemenne TeKCTOBBIX 3a7a4
4 UncnoBble MOCIE0BATENBHOCTH
4.1 [locnenoBaTeIbHOCTH, CIIOCOOBI 3a/1aHKS OCIE0BATEILHOCTEN




ApI/I(bMeTI/I‘IeCKaﬂ 1 TCOMCTPUUCCKAsA MPOrpeCCruu. <I)opMlea CJIOKHBIX IMPOLCHTOB

4.2

5 DOyHKIHN
DyHkusa, cnocoObl 3amanus (yHkiuu. [paduk Qynknum. OOnacte onpenesieHus U
MHOKecTBO 3HaueHnd ¢(ynkuun. Hymm ¢yskoum. IIpomexyTku 3HaKOMOCTOSHCTBA.

5.1. [IpoMeXXyTKH MOHOTOHHOCTH (YHKIMH. MaKCHMyMbl ¥ MHUHHMYMBI  (YHKIHH.
HawnGomnbIee 1 HanMeHbIIIee 3HaYeHNE (QYHKIIMU Ha TPOMEKYTKE

6 KoopauHaTel Ha MPSIMOM U IIOCKOCTH

6.1 KoopamHaatHas mpsmas

6.2 JlexapTOBBI KOOPAMHATHI Ha TTIOCKOCTH
['eomeTpus

7.1 ["eomeTpruyeckre QUrypsl U UX CBOHCTBA

7.2 TpeyronbHuK

7.3 MHOTOYTONBHUKH

7.4 OKpY>KHOCTb U KPYT

7.5 l13MepeHre TeOMeTPHYECKUX BETHYHH

7.6 BekTops! Ha IJIOCKOCTH

8 BeposTHOCTh U CTaTUCTHKA

8.1 OnucarenbHasi CTAaTUCTHKA

8.2 BeposTHOCTB

8.3 KombOuHaTopuka

8.4 MHoKecTBa

8.5 ['pads




YUEBHO-METOJMYECKOE OBECITEHEHUE OBPA3OBATEJIBHOI'O ITPOLIECCA
OBS3ATEJIBHBIE YUEBHBIE MATEPUAJIBI JIJISI VUEHHKA * MaTteMaTHKa.
['eometpus: 7 - 9-e kmacchl: 0a30BBIN YPOBEHB: yUeOHUK; 14-¢ n3manue,
nepepadotanHoe, 7-9 knacc/ AranacsH JI.C., byty3os B.®., Kagomnes C.b. u
1p., AkunonepHoe ooiiectBo «M3narensctBo «IIpocBeiienuey

METOJUYECKHUE MATEPUAJIbI I YUUTEJIA

Martemaruka. ['eomerpusi: 7-9-e kiaccel: 6a30BbIi YPOBEHbB: YUeOHUK, 7-9 KIacchl/ ATaHACSH
JI.C., byty3oB B.®., Kagomiies C.b. u npyrue, Akunonepnoe o0miectBo «M3aarenbeTBo

«IIpocBemenune»

[MU®POBBIE ObPA30OBATEJIBHBIE PECYPCBI 1 PECYPCHI CETU UHTEPHET

1. Bbubmuoreka LIOK https://rn.edsoo.ru/

2. https: //uchitelya. com/matematika/
3. https://urok.1 sept.ru/

4. https://resh.edu.ru/

5. https://4ege.ru/gia-matematika/
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