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PABOYASA ITIPOTI'PAMMA
[Ipeamer ['eomeTpus
VueOHbIl 1O 2025 - 2026
Knacc 7
KommuecTBO yacoB B roj 68
KonnuecTBO 4acoB B HEAEIIO 2 yaca

Yuutenp CanpakoBa Haranus IleTpoBHa



HHOACHUTEJIBHASA 3AIINCKA

['eomeTpuss Kak OIMH W3 OCHOBHBIX pPAa3JeliOB  IIKOJIBHOU
MaTEMaTHKH, UMEIOIINIA CBOEH LElbi0 00eCTeYnTh U3yUYeHUE CBOMCTB H
pa3MepoB QUryp, UX OTHOIIEHUN U B3aUMHOE PaCIOJIOKEHUE, OITUPAETCS
Ha JIOTMYECKYI0, [JIOKa3aTelbHYI0 JMHHIO. [leHHOCTh u3yyeHus:
re€OMETPUH HAa YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUS 3aKIIOYAETCS B
TOM, 4YTO OOydJalomuics y4YUTCI TMPOBOAUTH  JOKA3aTeIbHbBIC
pacCy X IE€HUsA, CTPOUTH JIOTUYECKHE YMO3AKIIOUEHHMs, JTOKA3bIBAThH
VUCTUHHBIE YTBEP)KICHHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM,
IIPOBOAUTL PACCYKIECHUSA «OT IPOTUBHOIO», OTJIMYAThb CBOWCTBA OT
MPU3HAKOB, POPMYITUPOBATH OOpPATHBIE YTBEP)KICHUSI.

BTopo# nenpto u3ydeHuss TEOMETPUUN SBIIIETCS MCIIOJIB30BAHUE €€
KaK MHCTPYMEHTAa NP PEUIEHWH KAK MATEMaTHYECKUX, TaK H
[IPAaKTUYECKUX  3aJad, BCTPEYAIOIIUXCA B  PEaJbHOM  JKU3HH.
OOyuaromuiicss JOKEH HAYYUTbCS ONPEACIUTh TE€OMETPHUYECKYIO
burypy, omucaTh CJIOBaMH MJaHHBIA YEPTEX WM PUCYHOK, HAUTH
IIOMIab 3€MENbHOTO YYacTKa, pacCYUTaTh HEOOXOAUMYIO JUIUHY
ONTOBOJIOKOHHOTO Kabensd Wi TpeOyemble pa3Mepbl rapaxa s
aBTOMOOMJIL. DTOMY COOTBETCTBYET BTOpasi, BBIUYMCIUTEIbHAS JIMHUS B
n3ydyeHuu reomerpuu. [lpy pemeHnu 3amad NpakTUYECKOro Xapakrepa
OoOy4Yaronuiicss y4uTCAd CTPOUTh MAaTEMaTHYECKUE MOJEIN PEalbHbIX
KU3HEHHBIX  CUTyaluW, IPOBOAWTHL BBIUMCIECHUSA U  OLICHUBATH
aJICeKBATHOCTBH ITOJIy4YEHHOI'0 pe3yJIbTaTa.

KpaitHe BaXHO NOAYEPKUBATH CBSA3M TEOMETPUH C JIPYTUMH
y4eOHBIMU MpeIMETaMi, MOTHBHPOBATh MCIOJIb30BaTh OIpPENEICHUs
reOMETPUYECKUX (UTYp M TMOHATHI, JEMOHCTPUPOBATH NPUMEHEHUE
MOJIyYEHHBIX YMEHUN B (PU3UKE M TEXHUKE. JTU CBsI3U Hauboisee spKo
BUIHBI B TeMax «Bekrtope», «TpUrOHOMETPUYECKHE COOTHOLICHHUS,
«Metoa koopauHat» u «Teopema ITudaropay.

Yuebnpiii kypc «l'eomeTpus» BKIIOYAET CICAYIONINE OCHOBHBIC
pasnensl coaepkanus: «l'eomerpuyeckue (GUTYpbl W HX CBOMCTBaY,
«3MepeHne reoMeTpu4YeCKUX BEIMYMHY», «JleKapTOBBI KOOPAMHATHI Ha
IJI0CKOCTH», «Bekropb», «/IBuxkeHus miockoctw», «lIpeoOpasoBanus
IOT00US.



Ha n3yuenue yuebHoro kypca «I'eometpusi» orBoautcs 204 yaca: B
7 kmacce — 68 yacoB (2 4yaca B Heieqr0), B 8 kitacce — 68 gacoB (2 Jaca B
HeJeno), B 9 kiacce — 68 yacoB (2 yaca B HEZICIIO).



COILEPKXAHUE OBYUYEHUA
7 KIIACC

Hauvanbubeie nonsitust reomerpuu. Touka, mpsiMasi, OTPE30K, JIyY.
Yroiu. Buael yrios. BepTukaibHble U CMEXHBIE YTIiIbl. bUccekTpuca yria.
JlomaHas, MHOroyrosibHuK. I[lapajenpbHOCTs M IIEPIECHIUKYJISAPHOCTD
IIPSIMBIX.

Cummetpuunblie purypbl. OCHOBHBIE CBOICTBA OCEBOM CUMMETPHH.
IIprMepbl CUMMETPHUU B OKPYIKAKOLIEM MUPE.

OCHOBHBIE TIOCTPOEHUSI C TIOMOIIBIO ILUPKYJd W JINHEWKH.
Tpeyronbuuk. Beicota, Meanana, buccekTpuca, X CBOMCTBA.

PaBHOOEpEeHHBIN U PABHOCTOPOHHUM TpeyroyibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CBolicTBa U IPU3HAKU PaBHOOEIPEHHOTO TpeyrojpHuKka. [Ipu3Haku
PaBEHCTBA TPEYTOJIBbHUKOB.

CBolicTBAa M TPU3HAKK MApAUICIBbHBIX NOpsAMbIX. CyMMma yTJIOB
TPEyTOJbHHUKA. BHEIIHUE YTIIIbI TPEYTOJIBHUKA.

[IpssMOyTOJIBHBIN TPEYrOJIbHUK. CBoiicTBO MEAVaHbI
IIPSIMOYTOJIBHOT'O TPEYIOJIbHUKA, IPOBEAEHHOM K runoTenyse. Ilpusnaku
PaBEHCTBA  NPSIMOYTOJBHBIX  TPEYTOJIbHUKOB. [IpsAMOYTOJIbHBIN
TPEYTOJIBHUK C yTioM B 30°.

HepaBenctBa B TeoMeTpHM:  HEPABEHCTBO  TPEYTOJbHUKA,
HEPABEHCTBO O JJIMHE JIOMAHOHM, TeopeMa O OosblleM yriie U OoJblIei
CTOPOHE TpEyroJbHUKA. [IeprieHIuKyIIAp U HAKIOHHAS.

I'eomeTpuueckoe mMecTo TOuUeK. buccekTpuca yria U cepeavHHBIN
IIEPIICHIUKYJISIP K OTPE3KY KaK FTEOMETPUUECKHE MECTA TOUECK.

OKpy»XHOCTh M KpyT, XOpAa U IHAMETP, UX CBOWCTBA. B3anmmuoe
pacnoJIOKEHUE OKpYKHOCTH M mpsMoi. KacarenbHas u cekymas K
OKpYXHOCTH. OKpY>KHOCTb, BIIMCAaHHAs B YroJl. BrincanHas U ONucaHHAs
OKPY’KHOCTH TPEYTOJIbHUKA.



IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA [NPOI'PAMMbBI YYEBHOI'O KYPCA
«'EOMETPUS» HA YPOBHE OCHOBHOI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBLIE PE3YJIBTATBI

JInuHoCTHBIE pPe3yJIbTaThl OCBOCHHUS MTPOTrpaMMBbl Y4eOHOTO Kypca «I'eoMeTpusy XapaKTepU3yIOTCs:

1) naTpuoTHYecKoe BOCIUTAHME:

MPOSIBICHUEM MHTEpEca K MPOIUIOMY M HACTOSIIIIEMY POCCUHCKOM MaTeMaTUKH, IEHHOCTHBIM OTHOIIICHUEM
K JOCTHMKEHUSAM POCCHUMCKMX MAaTE€MaTHKOB M POCCHMCKOM MAaTEMATHYECKOW IIKOJIBI, K HCIOJIb30BAHUIO 3TUX
JOCTIKEHUM B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCcKoe ¥ TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHUIO OO0SI3aHHOCTEH TpaKJaHWHA U peaju3allid €ro Ipas, MPEICTaBICHUEM O
MaTeMaTHYeCKNX OCHOBAaX (DYHKIIMOHUPOBAHUS PA3IUYHBIX CTPYKTYp, SBICHUW, MPOLEIYyp TPaKIAHCKOTO
oOmiecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTBIO K OOCYXICHUIO ATHYECKUX MPOOJIEM, CBSI3aHHBIX C
MPAKTUYECKUM MPUMEHEHUEM JOCTHXKECHUN HAyKH, OCO3HAHHWEM BAXKHOCTH MOPAJIbHO-3THUYECKUX MPHUHIUIIOB B
NEATENbHOCTU YUEHOTO;

3) TpyAOBOE BOCIIMTAHUE:

YCTAHOBKON Ha aKTMBHOE y4acTHE€ B PEIICHUU MPAKTUYECKUX 3aJlad MaTEeMaTUYeCKOW HampaBICHHOCTH,
OCO3HAaHUEM BAXXHOCTH MAaTEMaTHYECKOTO OO0pa3oBaHWs Ha MPOTHKEHUM BCEM KU3HM JUISl  YCHEIIHOU
poeCCUOHANILHOMN JIEATETLHOCTH U PAa3BUTHEM HEOOXOIUMBIX YMEHHM, 0CO3HAHHBIM BEIOOPOM U IMOCTPOCHUEM
WHIUBUTyAIbHOW TpPaeKTOpurd oOOpa3oBaHMWs W JKU3HCHHBIX IJIAHOB C YYETOM JIMYHBIX HWHTEPECOB W
OOIIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTH4YeCKOe BOCTIUTAHME:

CIIOCOOHOCTBIO K 3MOILIMOHATBHOMY W 3CTETHYECKOMY BOCIPHUATHIO MaTEMaTHYECKUX OOBEKTOB, 3ajad,
pELICHU, pacCyKACHUN, YMEHUIO BUJIETh MAaTEMAaTUUECKNE 3aKOHOMEPHOCTHU B UCKYCCTBE;



5) HEeHHOCTH HAYYHOI'O O3HAHMSL:

OpUEHTAalMel B JIEITEJIHLHOCTH Ha COBPEMEHHYIO CHCTEMY HAy4HBIX TMPEJCTABICHUNH 00 OCHOBHBIX
3aKOHOMEPHOCTSX Pa3BUTHS UeJIOBEKa, MPUPOABI U O0IIecTBa, TOHUMaHUEM MaTeMaTHYeCKOd HayKHu Kak chepbl
YEJIOBEUECKOU JEATEIBHOCTH, ATANOB €€ Pa3BUTHUSA M 3HAUMMOCTU JJIsi Pa3BUTHUS IMBWIM3AIMU, OBJIAJICHUEM
SI3bIKOM MAaTEMATHUKU U MAaTEMaTUYECKON KyJIbTYypOl KaK CpEeICTBOM MO3HAHUSI MUPA, OBJIAJICHUEM ITPOCTEHIITMMU
HaBBIKAMH HCCJICI0BATEIILCKON ACITEIILHOCTH;

6) pusnuyeckoe BocnuTanue, GOPMUPOBAHUE KYJILTYPhI 310POBbSI H IMOIMOHAJILHOIO 0JIArONOJyYHs:

TOTOBHOCTBIO NMPUMEHATh MATEMATMYECKUE 3HAHHUS B HMHTEPECaX CBOETO 3J0POBbS, BEIACHUS 3]I0POBOIO
obpaza Xu3HHU (3710pOBOE NMHUTaHUE, COATAHCHUPOBAHHBIM PEKUM 3aHATHH W OTIbIXa, peryispHas du3udeckas
aKTUBHOCTH), CHOPMHPOBAHHOCTHIO HaBBbIKa peIeKCHH, MPU3HAHHUEM CBOETO TpaBa HAa OIMIMOKY M TaKOTO JKE
MpaBa JIPyroro 4eaoBeKa;

7) 3K0JI0rH4ecKoe BOCIIMTAHUE:

OpHEHTaIlMeld Ha NMPUMCHEHHE MaTeMaTHYECKMX 3HAHMHU JUIS peIIeHUs 3a1ad B 00JacTH COXPaHHOCTH
OKpYXarIel Cpelbl, MIaHUPOBAHUA IMOCTYNKOB M OLIEHKM MX BO3MOKHBIX IOCIEACTBUU JUISi OKpYKaIOIIEH
Cpebl, OCO3HAHUEM TJI00ATBLHOTO XapaKTepa SKOJIOTMYECKUX MPOOJIeM U MyTeH UX pelieHus;

8) ajanTanus kK M3MEHSIIOIUMCS YCJIOBHUSIM COUMAJIBLHON M IPUPOIHOI Cpebl:

TOTOBHOCTBIO K JICICTBUSIM B YCJIOBHSX HEOINPEACIEHHOCTH, MOBBIIIEHUIO YPOBHS CBOCH KOMIIETEHTHOCTH
gyepe3 MPaKTHISCKYIO ACATEIbHOCTh, B TOM YHCIIC YMEHHUE YUUTHCS y APYTUX JIFOJEH, TPpHoOpeTaTh B COBMECTHOM
JESITEIbHOCTH HOBBIC 3HAHUS, HABBIKA U KOMIIETEHIIMHU W3 ONbITA APYTHX;

HEOOXOAMMOCThIO B (OPMHPOBAHWM HOBBIX 3HAHUH, B TOM dHcie (DOpMyIHpOBaTH HIIEH, TTOHSATHS,
TUNOTE3bI 00 O0BEKTAaX W SBICHUAX, B TOM YHCIIEC paHEe HEHM3BECTHBIX, OCO3HABAThH JCPHUIIUTHI COOCTBEHHBIX
3HAHWI U KOMIIETEHTHOCTEH, MIIAaHUPOBATH CBOE PA3BUTHE;

CITIOCOOHOCTBIO OCO3HABaTh CTPECCOBYIO CHUTYaIlUIO, BOCIIPMHHUMATh CTPECCOBYIO CHTYAIlMI0 KaK BBI3OB,
TpeOYIOMUA KOHTPMEP, KOPPEKTHUPOBATH NMPUHUMAEMbIEC PEIICHHS W JCUCTBHUS, (OPMYIUPOBATh M OICHUBATH
PUCKH U TIOCJIEICTBHSI, POPMUPOBATH OIIBIT.



METAIIPEAMETHBIE PE3YJIBTATDBI

Ilo3naBaTejibHBIE YHUBEPCAJIBHBIC y‘leﬁﬂble HeﬁCTBHﬂ

ba3oBble Jioruueckue qeMcCTBUA:

BBISIBISITh M XapaKTepU30BaTh CYIIECTBEHHBIC TMPU3HAKH MaTEeMAaTHUYECKUX OOBEKTOB, TOHATHUH,
OTHOIICHUN MEXy MOHATUSIMH, (OPMYJINPOBATH ONPEAEIICHUS MOHATUHN, YCTAHABIMBATh CYLIECTBEHHbBIN
IpU3HAK KJIaCCU(PUKAUU, OCHOBAHMS JJIs1 0000IIEHUS U CPaBHEHUS, KPUTEPUHU IPOBOANMOI0 aHAIIN3a;
BOCIPUHUMATh, (OPMYJIUPOBATh M MPeoOpa3oBBIBATH CYKICHUS: YTBEPAUTEIbHBbIE U OTPHUILATEIIbHBIE,
eIMHUYHbIC, YaCTHBIEC U OOIIHE, YCIOBHBIC;

BBISIBJISITh MaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBS3M M TPOTHBOpEYMs B (akTaxX, JaHHBIX,
HAOJMIOJEHUSAX U YTBEPXKACHUAX, MpeularaTb KPUTEPUM [UIsl BBIBICHUS 3aKOHOMEPHOCTEW U
IIPOTHUBOPEUHNIL;

JIeJ1aTh BBIBOJIBI C MCIIOJIB30BAHMEM 3aKOHOB JIOTMKH, AEIYKTUBHBIX M MHAYKTUBHBIX YMO3AKIIOUYECHHH,
YMO3aKJIFOUYECHHUH 110 aHAJIOTUH;

pa3buparh J0Ka3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKACHUU (MPSMbIE W OT MPOTHUBHOTO), MPOBOAMTH
CaMOCTOSITENIbHO HECJIOXKHBIE J0Ka3aTelIbCTBA MAaTEeMAaTHYECKUX (PAKTOB, BBICTpAUBATh apryMEHTAIUIO,
IPUBOJUTH PUMEPHI U KOHTPIPUMEPBI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

BBIOMpaTh crioco0 perieHus y4eOHOH 3ajaun (CpaBHUBATh HECKOJIBKO BAPHUAHTOB PEIICHHS, BHIOMPATH
HanboIee MOAXO AN ¢ yIETOM CAaMOCTOATEIHHO BBIACIICHHBIX KPUTEPHUEB).

ba3oBble ucciieoBaTe/IbCKHeE JeiiCTBUS:

UCIIOJIb30BaTh BOMNPOCHl KaK MCCIEAOBATENbCKUN HHCTPYMEHT MO3HAHUS, (OPMYJIMpPOBAaTH BOMIPOCH,
¢ukcupyoume MOpoTUBOpPEYHEe, MNPOOJIEMY, CaMOCTOSTEILHO YCTaHaBIMBAaTh HMCKOMOE M JaHHOE,
(dbopMHpOBaTh TUNIOTE3Y, APIYMEHTUPOBATH CBOIO MO3ULINI0, MHEHUE;



MPOBOJUTH TI0O CaMOCTOSITEIbHO COCTaBIICHHOMY IIIaHy HECJOXKHBIH O3KCIEPUMEHT, HEOOJbIIoe
WCCJICIOBAHNE T10 YCTAHOBJICHHUIO OCOOEHHOCTEH MaTeMaTHYECKOTO OOBEKTa, 3aBHCHUMOCTECH OOBEKTOB
MEXy cOO0iM;

CaMOCTOSTENIbHO (OPMYIHPOBATH 0OOOIICHUS W BBIBOJBI M0 pe3yJbTaTaM MPOBEIEHHOTO HAOJIOICHMUS,
WCCJICIOBAHMSI, OIEHUBATH IOCTOBEPHOCTH MOJYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIICHHIA;
MIPOTHO3WPOBATh BO3MOYKHOE Pa3BUTHE MPOIIECCA, & TAKKE BBIJIBUTAThH MPEITOIOKEHUS O €T0 PAa3BUTHH B
HOBBIX yCIIOBHSIX.

Pabora c nunopmanueii:

BBISIBIISITh HEJIOCTATOYHOCTh U U30BITOYHOCTh MH(DOPMAIIUH, TAHHBIX, HEOOXOUMBIX ISl pEIICHUS 3a/1auH;
BEIOMPATh, aHATM3UPOBATh, CHCTEMATH3UPOBATh U WHTEPIPETUPOBATH MH(GOPMAIIHIO PA3THYHBIX BHIOB U
dbopm npeacTaBIeHuUS,

BBIOMpATh (opMy TMpeAcTaBieHHs WHGOpPMAIMM U WUIIOCTPUPOBATh pellacMble 3aJaydl CXEMaMH,
JTuarpaMMaMu, MHOU Tpadukoil 1 UX KOMOMHAIUSMU;

OIICHMBATh  HAAEKHOCTh  HMHPOPMAIMM [0  KPUTEPHUSM,  MPEIJIOKEHHBIM  YYUTEIEM  WJIU
c(hopMyITUPOBAaHHBIM CAMOCTOSTEHHO.

KOMMyHHKaTHBHLIe YHUBEPCAJIBHBIC y‘leﬁﬂble IleﬁCTBHSI:

BOCIPUHUMATh U (HOPMYIHPOBATh CYKJIEHUS B COOTBETCTBUU C YCIOBUSMHU U LIEISIMHU OOILEHUS, SICHO,
TOYHO, I'PaMOTHO BBIPaKaTh CBOKO TOUKY 3PEHHMSI B YCTHBIX U ITHCbMEHHBIX TEKCTAX, AaBaTh MOSICHEHUS 10
XOJly pelIeHUs 3a/1a4i, KOMMEHTUPOBATh MOJYyYEHHBIN PE3yJIbTaT;

B X0J1€ 0OCYKJI€HHU 3a1aBaTh BOIIPOCHI IO CYIIECTBY 00CYX)IAEMOU TEMBI, MPOOIEMBI, pelIaeMoil 3a1auu,
BBICKA3bIBaTh WJEH, HALICJICHHBIE HA TMOWCK PEIICHHS, COMOCTAaBJISATh CBOU CYXKIEHHUSA C CYXICHHSIMU
JIpYyTUX Y4YaCTHUKOB JMajora, oOHapyKHMBaTh pa3jMyuuMe U CXOACTBO NO3MUIMI, B KOPpEKTHOH (opme
(opMyIMpPOBATH Pa3HOTIACHS, CBOM BO3PAXKECHMUS;

NPEACTABIATh PE3YyJbTaThl PEIICHUS 33Ja4d, SKCIEPUMEHTA, HCCIEAOBaHUs, MPOEKTa, CAMOCTOSATEIbHO
BbIOMpaTh POpMAT BBHICTYIICHUS C YIETOM 3a7a4d MIPE3CHTAINNA U OCOOCHHOCTEH ayAIUTOPUU;



MOHUMATh W HCIOJIh30BaTh MPEUMYIIECTBA KOMAHIHOW W WHAWBUAYyaJIbHOW pabOTBI MpU pEIICHUU
y4eOHBIX MAaTEMAaTHYCCKUX 3a/1a9;

NPUHAMATh 11eJTb COBMECTHOM [IEATEJIbHOCTH, IUIAHUPOBATh OPraHU3aI[MI0 COBMECTHOM paboThI,
pacrpenensTb BUIbI paboOT, JOTOBapHBATLCS, OOCYXKAaTh IPOIECC U pe3yJbTar padoThl, 0000IIaTh
MHEHMS HECKOJIbKUX JTIOJICH;

y4acTBOBaTh B TPYIIIOBEIX (opMax padoThl (0OCYXIeHHS, OOMEH MHEHHUSIMH, MO3TOBBIE IITYPMBI U
JPYTU€), BBIMOJHATH CBOIO 4YacTh PabOThl MU KOOPAMHUPOBATH CBOU JACHCTBHUS C JIPYTMMHU UJICHAMHU
KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIajJa B OOIIMI MPOIYKT MO KPUTEPHSIM, CHOPMYIHPOBAHHBIM
y4aCTHUKaMU B3aUMOJICHCTBUSI.

PeryasiTuBHbIE yHUBeEpPCAJIbHbIEC YUeOHbIE 1eCTBUS

Camoopranusanmusi:

CaMOCTOSITENIbHO COCTaBIISITh ITUIAH, QJITOPUTM pEIICHUs 3ajayd (WM €ro 4acTh), BBIOMpATh CHOCOO
pemeHus ¢ y4€TOM HMEIOIIMXCS PECYpCOB U COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTUpOBaTh U
KOPPEKTUPOBATh BAPUAHTHI PEIICHUN ¢ y4ETOM HOBOM MH(OPMAIIUH.

CﬂMOKOHTpOJ’Ib, IMOIMOHAJILHBIN UHTEJJIEKT:

BIIQJIETh CIIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJIS MpOIecca U pe3yibTaTa pelieHrus MaTeMaTUYeCKOU
3a/1auu;

NpPEABUNIETh TPYAHOCTH, KOTOPbIE MOTYT BO3HUKHYTH IPU PEIICHHH 3aJayd, BHOCUTh KOPPEKTHBBI B
NEATEIHLHOCTh Ha OCHOBE HOBBIX 00CTOSATEILCTB, HAWACHHBIX OIMNOOK, BBISIBJICHHBIX TPYIHOCTEH;
OIICHMBAaTh COOTBETCTBUE peE3yjbTaTa JESITEIbHOCTH ITOCTABJICHHOW IIEJIM UM YCIOBUSIM, OOBSICHATH
MPUYUHBI IOCTHXKEHUS WIM HEIOCTHXKECHUS 1EIM, HAXOJUTh OIIMOKY, /1aBaTh OIEHKY MPUOOPETEHHOMY
OTIBITY.

HPEIMETHBIE PE3YJIBTATDI



K xoniry 00y4yenust B 7 kiaacce o0ydaromMiics MOMYyUUT CISAYIONINE TPEAMETHBIC PE3YNIbTATHI:

Pacnio3HaBaTh U3y4eHHbIE T€OMETPUUYECKHUE (PUTYPBI, OMPEIEIATh UX B3AUMHOE PACIIOIOKEHUE, U300paKaTh
reOMETpUUYECKHE (PUTYPHI, BHITTOTHATH YEPTEKH 10 YCIOBHUIO 3aAa9d. I3MEpATh THHEHHBIC U YTIIOBBIC BETUIMHBI.
PemaTe 3a1aum Ha BEIYMCIICHHUE JJIMH OTPE3KOB U BEJIMYHH YTJIOB.

Jlenmate rpyOyi0 OIIEHKY JMHEHHBIX W YIJIOBBIX BEIMYWH TPEAMETOB B PEATBHOW JKW3HH, Pa3MEpOB
MPUPOJIHBIX 00BEKTOB. Pa3nuuarh pazMepsl 3TUX OOBEKTOB IO MOPSIKY BETUUHHBI.

CTpouTh 4yepTexKU K T€OMETPUUYECKUM 3a]1a4aM.

[Tomp30oBaThCd TpU3HAKAMM PABEHCTBA TPEYTrOJIbHHMKOB, HCMOJIb30BaTh MPU3HAKM H  CBOMCTBA
PaBHOOEAPEHHBIX TPEYTOJIBHUKOB TIPH PEIICHUH 3a71a4.

[IpoBOAUTE TOTUYECKUE PACCYKICHUS C UCTIOJIB30BAHUEM T€OMETPUUECKUX TEOPEM.

[Tonmp3oBaTbCsd TOpU3HAKAMHU PABEHCTBA IPSAMOYIOJBHBIX TPEYTOJIBHHUKOB, CBOWCTBOM  MEJIHUAHBI,
MIPOBEAEHHON K TUIIOTEHY3€ MIPSMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

Omnpenensats NapauIeTbHOCTh MPSMBIX C TIOMOIIBIO YIJIOB, KOTOpBIE O0pa3yeT ¢ HHUMH CEKyIas.
OnpenensaTe NapamwieIbHOCTh MPSIMBIX C TMTOMOIIBI) PAaBEHCTBA PACCTOSIHUKA OT TOYEK OJIHOW MPAMOM 10 TOYEK
OPYTOU MPSIMOM.

Pemate 3a1aun Ha Ki1eT4aTol Oymare.

[TpoBOINUTH BHIYHUCICHUS U HAXOJUTh YUCIIOBBIE W OYKBEHHBIC 3HAYCHHS YTJIOB B TEOMETPUUECKHUX 3a7adax
C HCIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIbHUKOB M MHOTOYTOJBLHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IPHU
[IEPECECYEHUH IBYX MapaJUIEbHBIX IPSAMBIX CEKylIen. PemaTe npakTuyeckue 3a1a4m Ha HaXOXK/ICHUE YTIJIOB.

Braners moHsATHEM T€OMETPUYECKOTO MECTa TOUYEK. YMETh ONPEIEISITh OMCCEKTPUCY yIJia U CepeAMHHBIN
MEPIEHIUKYIISIP K OTPE3KY KaK TEOMETPUUECKHUE MECTA TOUEK.

DopMyIUpPOBATH ONPEACICHUS OKPYXKHOCTH M KPYra, XOpJbl U IHUAMETPa OKPYKHOCTH, MOJIb30BAThCS HUX
CBOMCTBAMU. ¥ METh MPUMEHSTH 3TU CBOMCTBA IIPY PEIICHUU 3a7a4.



Bianerp nNOHATMEM ONHMCAHHOM OKOJO TPEYIOJbHUKA OKPYXHOCTH, YMETh HAXOOUTh €€ LEHTP.
[Tonb30BaTbes pakTaMu O TOM, YTO OMCCEKTPHCHI YTIIOB TPEYTOJIbHUKA MEPECEKAIOTCS B OHON TOYKE, U O TOM,
YTO CEPEIMHHBIC EPIIEHAUKYIIAPBI K CTOPOHAM TPEYIOJIbHUKA IIEPECEKAIOTCA B OHOM TOUKE.

Bianerp moHsATHEM KacaTelbHOM K OKPYKHOCTH, IIOJIB30BAaThCS TEOPEMOM O NEPHEHIAUKYIAPHOCTU

KacaTeJIbHOM U pajinyca, MPOBEAEHHOTO K TOUYKE KaCaHU.

ITonp30BaThCs HpOCT@ﬁH.IPIMPI TCOMCTPUUCCKUMHU HCPABCHCTBAMMU, IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICIJI.
HpOBOI[I/ITB OCHOBHBIC I'COMCTPUICCKUC ITOCTPOCHUS C IIOMOIIBIO MUPKYIIAA U JIMHCHKH.

TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoanuecTBo yacos DJIeKTPOHHBIE
HanmeHnoBaHme pa3jie/ioB U TeM undposbie
Ne i/ P Konrpoasn | IIpakrtuyeck (ubp )
NMPOrpamMMbl Bcero o0pa3oBaTte/ibHbIE
ble padoThI ue padoTbl
pecypcsbl
[Ipocreitmume reomeTpudeckue GUrypbl
P . P $uryp bu6mmoreka [IOK
1 U ux cBorctBa. 3Mepenne 14
https://m.edsoo.ru/7f415¢e2e
r€OMETPUUECKUX BEJIMYNH
bubnnoreka [JOK
2 Tpeyro 22 1
PEYTOTLHIKH https://m.edsoo.ru/7f415¢e2e
3 [TapannenpHble NpAMBIE, CYMMa YTJIOB 14 | bubnmnoreka [JOK
TpEyrojabHuKa https://m.edsoo.ru/7f415¢e2e
4 OKkpyXHOCTh U KpyT. [ 'eomeTpuueckue 14 1 bubnmnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415¢e2e
5 [ToBTOpEHME, 0000IIIEHNE 3HAHUI 4 1 Bubmaorexa IIOK

https://m.edsoo.ru/7f415e2¢



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
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HOYPOYHOE IIVTIAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacoB DJIeKTPOHHbBIE
JlaTa
Kounrtpoa | Ilpakruu uugpoBkIe
Nen/m | Tema ypoka usyude
Bcero bHBIE ecKHe st o0pa3zoBaTejibHbIE
padoThbI padoThI pecypchl
| [Ipocreiimme reomeTpuIecKue 1 bubnuorexa IIOK
OOBEKTHI https://m.eds00.ru/8866b724
bu6mmoreka [JOK
2 Mmuoroyro , JoMaHa 1
HOTOYTOIBHIE, JTOMAHaA https://m.edsoo.ru/8866cbba
3 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1 bubmmorexa [JOK
P yE https://m.edsoo.ru/8866¢5c0
4 CMexHbIE U BEPTUKAIIBHBIE YIJIbI 1 bubmmorexa [JOK
P 4 https://m.edsoo0.ru/8866c7be
5 CMexHbIE U BEPTUKAIIBHBIE YIJIbI 1
6 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMexHbIE U BEPTUKAIBHBIE YIJIbI 1
8 CMexHbIe U BEPTUKAJIbHBIE YTJIbI 1
W3mepenue TMHENHBIX U YTIIOBBIX
9 BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U 1
YIJIOB
W3mepenue TMHENHBIX U YTIIOBBIX
bu6mmoreka [JOK
10 BEJINYMH, BBIYUCIICHUE OTPE3KOB U 1

yIJI0B

https://m.edsoo.ru/8866¢c3ea



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepenue JIMHEWHBIX U YIJIOBBIX

11 BEJINYVH, BBIYUCIICHUE OTPE3KOB U
YIJIOB
N3mepenue TMHENHBIX U YTII0BBIX
12 BEJIMYMH, BBIUMCIIEHUE OTPE3KOB U
YIJIOB
13 [Tepumetp u mnomans Guryp,
COCTABJICHHBIX U3 MPSAMOYTOJIbHUKOB
14 [lepumerp u momanas puryp,
COCTaBJICHHBIX U3 MPSIMOYIOJbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJILHUKAX U
15 e BI/I‘{HI)IepH e CTalfJ)IeyI:I/IH O pPaBHBIX bubamorexa LHOK
P pelt p https://m.edsoo.ru/8866ce80
¢burypax
16 Tpu npusHaka paBeHCTBa bubnuoreka [IOK
TPEYrOJILHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKa paBeHCTBA bubnmoreka [JOK
TPEyroJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3HaKa paBeHCTBA bubnmoreka [JOK
TPEyroJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYrOJIbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
)1 Tpu npu3HaKa paBeHCTBA bubnmoreka [JOK
TPEyroJIbHUKOB https://m.edsoo.ru/8866e88e
22 [Ipu3naku paBeHCTBA



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB

[Tpu3naku paBeHCTBa

23 MPSIMOYTOJIBHBIX TPEYTOJbHUKOB
CBoOICTBO MeIMaHBbI MIPSIMOYTOJILHOTO
24 TpeyFOHBHI/IK:, HpOBe,ZI:éHHg; K bubmorexa [IOK
https://m.edsoo.ru/8866e9¢ec
TUIIOTEHY3€
CBoICTBO MeIMaHBbI IPSIMOYTOJIBHOTO
25 TPEYroJbHUKA, IPOBEAEHHOM K
TUIIOTEHY3€
%6 PaBHOOEIpEeHHBIE 1 PABHOCTOPOHHUE bubnmnorexka [JOK
TPEYrOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 [IpusHaku u cBOMCTBA bubnmoreka [JOK
paBHOOEPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
)3 [IpusHaku u cBOMCTBA bubnmoreka [JOK
paBHOOEIPEHHOTO TPEYTOIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PpaBHOOEPEHHOTO TPEYTOJIbHUKA https://m.edsoo.1u/8866e26¢
30 HepasenctBa B reometTpuu
31 HepaBencrtBa B reomeTpuu bubmorexa [TOK
https://m.edsoo.ru/8866e3a2
32 HepasenctBa B reomeTpuu
33 HepaBenctpa B reomeTpuu
34 [IpsAMOYTONIBHBIN TPEYTOJIBHUK C bubnuoteka [IOK
yriom B 30° https://m.edsoo.ru/8866eb22
35 [IpsiMOYyTONbHBIN TPEYTOIBHUK C



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22

yriaom B 30°

36

KontponbHas pabora o Teme
"TpeyronbHuKH"

bubnnoreka [JOK
https://m.edsoo.ru/8866ecbc

37

HapaJ'IJ'IeHBHBIC IpsAMBIC, UX CBOMCTBA

bubnnoreka [JOK
https://m.edsoo.ru/8866ef64

38

[Iareiit noctynat EBkinuaa

39

Hakpect nexanue, COOTBETCTBEHHbIE
¥ OJHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MIPH MTEPECEUCHUN
napajuIeNbHbIX TPSIMbBIX CEKYIIeH

bu6mmoreka [IOK
https://m.eds00.ru/88661086

40

Hakpect nexanue, COOTBETCTBEHHbIE
Y OJHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MIPH MTEPECCUCHUU
MapajuIeNbHbIX IPSIMbBIX CeKYIIeH

41

Hakpect nexanue, COOTBETCTBEHHbIE
¥ OJHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MIPH MTEPECEUCHUN
IapaJUIEIbHBIX NIPSMBIX CEKYILEH

42

Haxkpect nexanue, COOTBETCTBEHHbIE
Y OJHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MTPH MTEPECEUCHUN
napajuIeNbHbIX TPSIMbBIX CEKYIIeH

43

Hakpect nexanue, COOTBETCTBEHHbIE
Y OJHOCTOPOHHHE YTJIbI,
00pa3oBaHHBIE MTPH MTEPECEUCHUN
MapaJUIEIbHBIX NPSMBIX CEKYILEH

bu6mmoreka [IOK
https://m.edsoo.ru/886613b0



https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

[Ipu3Hak napamiebHOCTH IPSAMbBIX
Yyepe3 paBEeHCTBO PACCTOSHUM OT

44
TOYEK OJHOM IIPSIMOM 10 BTOPOM
MpAMOit
[Ipu3Hak napayiieTbHOCTH MPSMbBIX
45 4yepe3 paBEHCTBO PACCTOSHUM OT
TOYEK OJHOM IIPSMOM 10 BTOPOM
IpsAMON
46 CyMMa yriioB TpeyroJibHUKa bubmorexa [TOK
Y 4 pey https://m.eds00.ru/88661630
47 CyMMa yriioB TpeyroJibHUKa bubmmorexa OK
y T pey https://m.edso00.ru/8866{8ba
48 Bueminue yribl TpeyrojibHHUKa bubmmorexa OK
r pey https://m.edsoo.ru/8866faSe
49 Bueminue yribl TpeyrojibHHUKa
KonrponsHas padora o Teme
50 "[TapamienbHbie TPsIMBbIE, CyMMa bubmorexa [IOK
P P . ¥ https://m.eds00.ru/8866fc6e
YIJIOB TPEYTOJIbHUKA
51 OKpY>XHOCTb, XOPJIbI U TUAMETP, UX bubnmnorexka [JOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacarenbHas K OKpy>KHOCTH bubmorexa [IOK
24 https://m.eds00.ru/88670e9a
53 OKpy>XHOCTb, BIICAHHAS B yTOJ
54 OKpy>XHOCTb, BIIICAaHHAs B yToOJ
55 [Tousitue o 'MT, npumenenue B bubnmnoreka [JOK

3aJadax

https://m.edso0.ru/8867013¢



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e

[Tonsatne o I'MT, npumenenue B

bu6mmoreka [IOK

56
3aja4dax https://m.edso0.ru/88670508
buccextpuca u cepefuHHBIN
57 MEPIEeHIUKYIISP KaK TE€OMETPHUUECKHE
MecCTa TOUYEK
53 OKpyXHOCTb, OIIMCAHHAS OKOJIO bu6mmoteka [IOK
TpeyroJibHUKa https://m.edsoo.ru/88670a62
59 OKpyX HOCTb, OTIMCAHHASL OKOJIO
TpeyrobHUKA
60 OKpy>XHOCTb, BIIMICAaHHAs B bubnmnoreka [JOK
TPEYrOJIbHUK https://m.edsoo.1ru/8867103¢
61 OKpy>XHOCTb, BIMCaHHAas B
TPEYTrOJIbHUK
62 IIpocTeiimme 3ama4i Ha HOCTPOECHHE bubnnorexa LIOK
P a p https://m.edsoo.ru/88671188
63 IIpocreiimmue 3ama4u Ha ITIOCTPOECHUE bubmmorexa LOK
p a P https://m.edsoo.ru/886712d2
KonrtponsHas padora o Teme
64 "OKpy>KHOCTb U K bubamorexa LHOK
Py pyL- . https://m.edsoo.ru/88671462
['eomeTprueckue mocTpoeHUs
[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
65 OCHOBHBIX ITOHATHI U METOJOB Kypca bubnnorexa LIOK
a yp https://m.edsoo.ru/886715b6
7 Kacca
bub6 K
66 HroroBast koHTpoIbHAs paboTa nosmorexa IO
https://m.edsoo.ru/886716ec
67 [ToBTOpEeHME M 0000IIIEHNE 3HAHUI



https://m.edsoo.ru/88670508
https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec

OCHOBHBIX IIOHSATUM U METOJ0B Kypca
7 Kj1acca

[ToBTOpEeHME M 0000IIIEHNE 3HAHUI
68 OCHOBHBIX TIOHATUN U METOAOB Kypca
7 KJ1acca

bubnuoreka [JOK
https://m.edso00.ru/886719bc
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https://m.edsoo.ru/886719bc

HPOBEPSAEMBIE TPEBOBAHUS K PE3YJIBTATAM
OCBOEHHUA OCHOBHOM OBPA3OBATEJBHOM

IMPOI'PAMMUBI
7 KIIACC
Kon
nposepst IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHUSI
e€MOoro OCHOBHO# 00pa3oBaTe/IbHOI NMPOrpaMMbl OCHOBHOI'0 001IIEr0
pe3yJibTa o0pa3oBaHus
Ta
6 ['eomerpus
Pacnio3naBath M3y4eHHbIE TEOMETPUUECKHE (PUTYPHI, ONPEACTATh
UX B3aUMHOE pacIOJIOKEHUE, H300paxaTb TEeOMETPUUYECKHE
6.1 ¢burypbl, BBHIIOIHATH YEPTEKHU IO YCIOBHUIO 3amaud. M3mepsarb
JUHEWHbIE M  yIJIOBble BEJIMYMHBL. Pemare 3agaun  Ha
BBIUMCJICHHE JUIMH OTPE3KOB U BEJIMYUH YTJIOB
Jenate rpyOyl0 OIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYUH
6.2 IPEMETOB B pPEAIbHOM JKU3HHU, Pa3MEpPOB MPUPOIHBIX OOBEKTOB.
Paznuyath pazmepsl 3TUX 00BEKTOB MO MOPSAIKY BETUUHMHBI
6.3 CTpouTth 4epTexu K reOMETPUUECKUM 3a]1a4am
[Tonb30BaThcs ~ MpU3HAKAMHU ~ PABEHCTBA  TPEYTOJbHHUKOB,
6.4 UCIOJIb30BaTh  IPU3HAKU U CBOICTBA  PaBHOOEIPEHHBIX
TPEYroJbHUKOB IIPU PEIICHUU 3a1a4
65 [IpoBoAMTHL JIOTHMYECKHE PACCYXKIEHUS C MCIOJIb30BAHUEM
' FEOMETPUUECKUX TEOPEM
[lonb3oBaTbecsi  mpU3HAKaMU  pPaBEHCTBA  MPSAMOYIOJIbHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM  MEIWaHbl, MPOBEAEHHOW K
' TUIIOTEHY3€ IPSAMOYIOJIbHOTO TPEYTrOJIbHHKA, B  PELICHUU
reOMEeTPHUECKUX 3aj1a4
67 OnpenensaTb NapauIeTbHOCTh MPSMBIX C TOMOIIBIO YTIJIOB,

KOTOpble  oOpazyeT ¢ HuUMH  cekymas.  Onpenensite




NapaiCJIbHOCTD IMPAMBIX C IOMOIIBIO paBCHCTBA paCCTOﬂHI/If/’I oT

TOYEK OJHOM MPAMOH 10 TOUYEK APYroi MpsSMOit

6.8

Pemiate 3a1aun Ha kieTyaToit Oymare

6.9

[TpoBOIUTH BBIUMCIIEHUS U HAXOJUTh YUCIOBbIE M OYKBEHHBIE
3HAQ4YECHUS YIJIOB B N€OMETPUUYECKHMX 3a7a4aX C MCIOJIb30BAHUEM
CyMMBI YTJIOB TPEYTOJbHUKOB M MHOTOYTOJIBHUKOB, CBOMCTB
yriaoB, OOpa30BaHHBIX IpPU MEPECEUECHUU JIBYX NapaslieIbHBIX
IpsAMBIX ~ ceKyled. Pemarp npakTthyeckue 3ajadd  Ha

HAaXOXKACHUC yI'JIOB

6.10

Bragerb mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh
OIpeAeNATh OUCCEKTPUCY YIJIa U CEPEIMHHBIN NEPIEHIUKYIIAP K

OTPE3KY KaK recOMCTPUICCKUC MECTAa TOUCK

6.11

DopmyIMpOBaTh OINPEIEICHUS] OKPYKHOCTH M Kpyra, XOpAbl U
JIMaMeTpa OKPY>KHOCTH, IOJb30BaTbCS MX CBOMCTBAMHU. Y METh

IMPUMCHATD OTH CBOMCTBA IIpHu PCUHICHHUH 3a1a4

6.12

Bnagets  moHsATHEM = ONMCAaHHOM  OKOJIO  TPEYrOJIbHUKA
OKpPY’KHOCTH, YM€Tb HaxoauTh €€ ueHTp. [lonb3oBarbesa pakramu
0 TOM, YTO OMCCEKTPHUCHI YIJIOB TPEYrOJIbHUKA MEPECeKaloTCs B
OJIHOM TOYKE, U O TOM, YTO CEpPEAUHHBIE NEPIEHIUKYISAPHl K

CTOPOHAM TPECYTOJIbHUKA IIEPCCCKAOTCA B OJIHOM TOUYKE

6.13

Brnaners moHsTHEM KacaTeIbHONH K OKPY>KHOCTH, IOJIb30BaThbCS
TEOPEMON O NEPHEHAUKYJIIPHOCTH KacaTeJIbHOM M pajuyca,

HpOBCI[éHHOFO K TOYKEC KaCaHHA

6.14

ITonp3oBaThCs HpOCTCﬁHIHMH TCOMCTPUICCKHUMHU

HEPaBCHCTBAMHU, IIOHUMATh UX HpaKTI/I‘-IGCKI/If/'I CMBICJI

6.15

HpOBO[[I/ITB OCHOBHBIC TCOMCTPUUICCKHEC ITOCTPOCHHA C ITOMOIIBIO

HUPKYJIS 1 JIMHENKHU

INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KJIACC




Kon

HpOBepﬂeMblﬁ 3JIEMEHT COACPKAaHUSA

I'eomeTpus

6.1

HauanbHble moHsATUS reomeTpuu. Touka, mpsiMas, OTPe3OK, JIyd.
VYron. Buasl yrinoB. BepTUKalbHBIE W CMEXKHBIE  YIJIBL.
buccexrpuca yrna. Jlomanas, mHOroyrosbHuk. IlapamnensHocts u

NEPNCHAUKYIIAPHOCTD IMTPSAMBIX

6.2

Cummerpuunbie  ¢urypbl.  OCHOBHBIE  CBOWCTBAa  OCEBOM

cummeTpuu. [IpuMepsl cuUMMETpUN B OKPYKAIOIIEM MUPE

6.3

OCHOBHBIE MMOCTPOCHHUA C IIOMOILIBIO HHUPKYJIA U JIMHEUKH.

Tpeyronbauk. BeicoTa, Meanana, OuccekTpuca, UX CBOMCTBa

6.4

PaBHOOCApEHHBII u PaBHOCTOPOHHHHU TPEYTrOJbHUKH.

HepaBeHCTBO TPEYroJIbHUKa

6.5

ColicTBa ¥ TpPU3HAKK PAaBHOOEOPEHHOTO  TPEYroJIbHHKA.

[Ipu3Haky paBeHCTBA TPEYTrOJIbHUKOB

6.6

CpolicTBa M MNpHU3HAKU MapajUleNbHbIX MNpsAMbIX. Cymma yrioB

TPEYroJIbHUKA. Bremnue YIJIbl TPEYT'OJIBHUKA

6.7

[TpstmoyTonbHbINH TPEYTrOJIbHUK. CaolicTBO MeINaHbl
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEAEHHON K THMIIOTEHY3E.
[Ipu3naku paBeHCTBa IPSIMOYT OJIBHBIX TPEYTrOJIbHUKOB.

[IpsiMOyTOJIbHBIN TPEYTONBHUK € yriaoM B 30°

6.8

HepaBenctBa B reomMeTpu: HEPaBEHCTBO  TPEYrOJIbHUKA,
HEpaBEHCTBO O JJIMHE JIOMAaHOH, TeopeMa O OosbleM yrie M

OomplIeH CTOPOHE TPCYr'OJIbHUKA. HepneHz[I/IKmep M HAaKJIOHHAas

6.9

I'eomerprueckoe mecTo ToYeK. buccekTpuca yria U cepeavuHHBIN

MEPICHANKYIISP K OTPE3KY KaK TEOMETPUUYECKUE MECTA TOUEK

6.10

OKpy>XKHOCTb U KpYT, XOpJAa U AMAMETP, UX CBOMCTBA. B3aumHoe
pacmoJioKEHUE OKPYKHOCTU M npsimoil. KacarenpHas U cexymas K

OKPY>KHOCTH

6.11

Opr)KHOCTL, BIIMCAHHAasA B YI'OJ. Bnoucannas u omnucaHHas

OKPY’KHOCTHU TPCYT'OJIbHUKA




HPOBEPSAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA
K PE3YJbTATAM OCBOEHUSI OCHOBHOI
OBPA3OBATEJBHOM ITPOIT'PAMMBI OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Kon
nposep
s1eMOro
TpedoBa
HUSA

IIpoBepsiemble TpeGOBaHMS K MPeAMETHBIM pe3yJbTaTaM
O0CBOEHHUSI OCHOBHOI1 00pa3oBaTe/ibHOI NPOrpaMMbl OCHOBHOTI'O
o0mero oopazoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBarh IMOHATUAMHU: MHOXECTBO, IIOJAMHOXECTBO,
OIlepaly HaJ MHOXXECTBAMH; YMEHHME ONEPUPOBATH NOHATUAMMU:
rpad, CBS3HBIN Tpad, JepeBo, MHUKI, IPUMEHATh UX MPU PEIICHUN
3aJa4; YMEHHE MCIIOJIb30BaTh TIpaduyecKkoe Ipe/cTaBlIeHUEe
MHOXECTB JJI1 ONKUCAHMS PEaJbHBIX NPOLECCOB U SBICHUM, IIPU

pCHICHUHU 3a1a4 U3 JPpYTIUX y‘le6HI>IX npeaMETOB

YMmenue ONcprupoBaTh IMOHATUAMU: OINPCACICHUC, aKCHOMa,
TeOpEMa, A0Ka3aTCIIbCTBO;, YMCHUC PACIIO3HABATH HNCTHUHHBIC H
JIOKHBIC BBICKA3bIBAHUS, IIPUBOJUTL IIPUMEPLI U KOHTPIPUMCEDPLI,

CTPOUTDH BBICKA3bIBAHUA U OTpULAHUSA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSMU: HATYpaJbHOE YHCIIO, TMPOCTOE
U COCTaBHOE YHCIIO, JETUMOCTh HATypajbHBIX YHCEN, MPHU3HAKU
JEIIMMOCTH, TIeJI0€ YHCII0, MOIYJIh YUCIIa, OOBIKHOBEHHAS IPOOh U
JIecsATUYHAs JApoOb, CTAHIAPTHBIM BHJI YHCIA, PAIMOHAIBLHOE
YHCII0, WPPAIMOHAIBHOE YHWCIO, apu(METHUECKH KBaJpaTHBIN
KOPEHb; YMEHHUE BBITIONHATH JCHCTBUS C YUCIIaMHU, CPaBHUBATh U
YIOPAIOYMBATh YWCIA, MPEACTABISTh YUCIAa HAa KOOPAUHATHOMN
OpsIMOM, OKPYTJIATh YMCIA; YMEHUE JAeNaTh MPUKHUIKY U OLIEHKY

pe3yJibTaTa BEIYMCIECHUN

VYmMmenne OIICpHUPOBATH IIOHATUAMMU. CTCIICHb C I CJIbIM
noKasaTeseM, apuMETUIeCKUil KBaJApaTHbI KOPEHb, MHOTOUJICH,
anreOpandeckas JApoOb, TOXKIECTBO; 3HAKOMCTBO C KOpPHEM

HaTypaHLHOﬁ cTeneHd OoJIbllle CAUHNIBI, YMCHHC BbIIIOJIHATD




pacuétel 1o (QopmynaMm, TpeoOpa3oBaHUS IENBIX, JPOOHO-
pallMOHATBPHBIX ~ BBIPAKEHUH W BBIPAKCHHH C  KOPHSIMH,
pa3ioKEHUE MHOTOWICHA HAa MHOXHTEIHM, B TOM YHCIE C
UCTIONIb30BaHueM (OpMYJ pa3HOCTH KBAJIpaTOB M  KBajpaTa

CYMMBI U pa3HOCTH

YMeHue onepupoBaTh IMOHATUSMHU:  YHCIOBOE  PaBEHCTBO,
YpaBHEHUE C OJHOM INEPEMEHHOW, YHMCIOBOE HEPABEHCTBO,
HEPABEHCTBO C IIEPEMEHHOW; YMEHHWE pellaTh JHUHEWHbIE U
KBaJpaTHbIC YPaBHEHHUs, APOOHO-PALMOHAIBHBIC YpPaBHEHUS C
OIHOM IIEPEMEHHOM, CHUCTEMbl [BYX JIMHEWHBIX YpPaBHEHUH,
JMHEHHBIE HEPAaBEHCTBA M WX CHCTEMBI, KBaJpaTHBIE M JPOOHO-
paloHaIbHbIE HEPABEHCTBA C OJHOW IEPEMEHHOW, B TOM YHUCIIE
IIPU PELICHWM 3a1ad M3 JPYruX IIPEAMETOB M IPAKTUYECKUX
3a7a4; YMEHHE HCIIOJIb30BaTh KOOPAMHATHYIO MpSMYyH U
KOODAWHATHYIO  IUIOCKOCTh  JUIS  HM300paKEHUS  pelIeHHH

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMenue onepupoBaTh MOHATUSAMH: (QyHKIMA, Tpaduk (yHKIMH,
HYyIU (PYHKIUH, TPOMEKYTKH 3HAKOIOCTOSHCTBA, MPOMEXYTKH
BO3pacTaHus, yObIBaHHS, HauOOJIbIIEC W HAMMEHbIICE 3HAUYCHHS
(GyHKIMM;  yYMEHHUE  ONEpUpOBATH  MOHATHUSAMHU:  IpsMast
IPONOPIIMOHATIBHOCTb,  JIMHEWHass  (QYHKIUS,  KBaJpaTHYHAs
¢GyHKIMs, oOpaTHasi MPOMOPLUUOHATBHOCTD, Mapadoa, runepoona;
YMEHHE CTPOUTH IpaduKu (YHKIHIA, UCIIOIb30BaTh IPadUKU JUIS
OTIpeIeJICHUs] CBOMCTB MPOIECCOB M 3aBUCUMOCTEH, JUISI PEIICHHS
3a71a4 U3 JPYrux Y4eOHbBIX IPEIMETOB U PEANbHON )KU3HU; YMEHUE

BbIpaXxaTh (OpMyJIaMH 3aBUCUMOCTH MEX/y BEJIMYUHAMU

YMeHue OICprUpoOBaThH IIOHATUAMMU: II0CJICAOBATCIIbHOCTD,
apudMeTHyecKkass U TIeOMETpUYecKas IpPOrPEecCHH; yMEHHE
UCIIOJIb30BaTh CBOWCTBA MOCIEA0BATENbHOCTEN, (POPMYIIBI CYyMMBbI
U Oo0lLIero wieHa NpH pelleHUH 3aJad, B TOM YHCIe 3a/1ad U3

JPYTUX YYEOHBIX [TPEIMETOB U pealIbHOM JKU3HU

YMeHue pemarb 3aJauyd  pasHbIX THUIOB (B TOM 4YHUCIE Ha
IPOLIEHTHI, JOJIM U 4YacTH, JBWXKEHHE, padoTy, ILIEHy TOBapOB U

CTOMMOCTb IIOKYNOK M YCIYyr, HaJOIW, 3aJa4d U3 00JIacTH




yIpaBJICHUS] JIMYHBIMH W CEeMEWHBIMH (puHAHCAMHU); yMEHHUe
COCTABJIATh BBIPAXKCHUSA, YPABHEHUs, HEPABEHCTBA U CUCTEMBI 110
YCIOBUIO  3aJlayd, MCCIEN0BAaTh IIOJYyYEHHOE PCIICHUE U

OLICHUBATb HpaB,I[OHOI[O6HOCTB IMNOJIYYCHHBIX PE3YyJIbTATOB

YMeHue omnepupoBaTh MOHATHAMHU: (GUrypa, TOYKa, OTPE3OK,
npsiMasi, JIyd, JIOMaHas, YroJl, MHOTOYI'OJbHUK, TPEYTrOJbHHUK,
paBHOOEIPEHHBIN U PaBHOCTOPOHHHM TPEYTOJIbHUKY,
HOPSMOYTOJIbHBIM TpEyrojbHUK, MeAHaHa, OMCCEKTpHca M BbICOTA
TPEYrojibHUKA, YETHIPEXYTOJbHHUK, Iapajuiesiorpamm, pomo,
OPSIMOYTOJIBHUK, KBaapaT, Tpameuus; OKpPYXKHOCTb, KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAaHCTBEHHBIMU (UTYpaMH;
YMEHME pelIaTh 3a/1a4, B TOM YUCIIE U3 TIOBCEHEBHOM KU3HU, HA
HaxOXJICHUE TE€OMETPUYECKHX BEIMYMH C  IPUMEHEHHEM

M3YYEHHBIX CBOMCTB QUryp u (HakroB

10

YMeHue onepupoBaTh MOHATUSIMH: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJbHUKOB;,  MApaUICNIbHOCTh M NEPIEHAUKYISIPHOCTD
OPSAMBIX, YrOJl MEXIY MNPSAMBIMHU, MEPICHIUKYNIAP, HaAKIOHHAs,
IPOEKIHsL, mogodue Guryp, NoJo0HbIE TPEYTOIBHUKH, CHUMMETPHSI
OTHOCHTEIBHO TOYKH W TPSAMOH; yMEHHE paclo3HaBaTh
PaBEHCTBO, CUMMETpPUIO U monobue ¢Guryp, mapamielbHOCTh U

NEPNCHAUKYIIAPHOCTD IIPAMBIX B OKPYIKAarOIIIEM MHUPE

11

YMeHue onepupoBarh IOHATUSAMU: [UIMHA, PACCTOSHUE, Yol
(BenMuuHa yria, CHHYC U KOCHHYC yIja TPEYrolbHUKA), IUIOLIA/b;
YMEHHE OLEHHMBAaTh pa3Mepbl MPEeIMETOB M OOBEKTOB B
OKpY’KalOIIeM MHUPE; YMEHHE MPUMEHSITh (POPMYIIbI TIEpUMETpa U
IUIONIAId MHOTOYI'OJIbHUKOB, IUIMHBI OKPY)KHOCTH M IUIOILIAIU
Kpyra, oObeMa MpPsMOYrOJbHOIO HapajlIelIeNuIea; YMEHHUE
IPUMEHATHh IPU3HAKM DPABEHCTBA TPEYTOJIBHUKOB, TEOPEMY O
CyMMe yIJIOB TPEyTOJIHUKA, TeopeMy IMudaropa,
TPUTOHOMETPUUECKUE COOTHOLIEHUS I BBIYUCICHUS [UIMH,

pacCTOSHUH, IO

12

Ymenne wu3zo0paxkaTh IUIOCKHE (UTYpPBI M HX KOMOWHAIWH,
IPOCTPAaHCTBEHHbIE (UTYPBI OT PYKH, C IOMOIIBI0 YEPTEKHBIX

HHCTPYMCHTOB H OJJICKTPOHHLIX CpPCIACTB II0 TCEKCTOBOMY HJIN




CHUMBOJIbHOMY OITMCAHUTIO

13

YMeHHne onepupoBaTh IOHATUSMH: IIPSIMOYIOJIbHAs CHCTEMa
KOOPJMHAT; KOOpPJAMHATBl TOYKH, BEKTOp, CyMMa BEKTOPOB,
IIPOU3BEECHUE BEKTOpAa Ha YHUCIO, CKaIAPHOE IPOU3BEIACHUE
BEKTOPOB; YMEHHME HCIIOIb30BAaTh BEKTOPbI U KOOPAUHATHI JUIS
IIPEACTABIICHNS JAHHBIX U PELICHUS 3aa4, B TOM YUCIIE U3 IPYTrUX

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

14

VYmMmenne OIICpHUPOBATH IIOHATUAMM! CTOJ'I6I/IKOBI)I€ U KpPYTOBBIC
MarpaMMbl, TaOJMIBI, CpeaHee apu(PMETHYECKOe, Me/HaHa,
HauOoJbIIee W HAWMCHBIIEE 3HAYCHHS, pa3MaxX YHUCIOBOTO
Habopa; yMEHHUE W3BJICKATh, WHTEPIPETUPOBATH u
peoOpa3oBEIBaTh HHGOPMAITHIO, TIPEIICTABICHHYIO B TaOIUIaxX U
Ha JMarpamMmax, OTPaXKaIoIIyl) CBOHCTBA M XapaKTCPUCTHKH
pETBHBIX TMPOIECCOB W  SIBJICHHI; YMEHHUE pPAacIO3HaBaTh

HN3MCHYHMBLIC BCIIMYNHBI B OKPY’KAOIICM MUPC

15

YMeHue onepupoBaTh NOHATUSAMU: CIIydalHbIN ONBIT (CITy4yailHbII
HKCIIEPUMEHT), DJIEMEHTapHOE COOBbITHE (DJIEMEHTAPHBIA MCXO.)
CJly4yalfHOrO OIbITa, ClyyailHOe COOBITHE, BEPOSITHOCTh COOBITHS;
YMCHHUC HAaXOJUTb BECPOATHOCTU CJIy‘-Iaf/'IHBIX COOBITUHM B ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHUE peIlaTh
3aJjayd  METOAOM  OpPraHM30BaHHOrO  mepedbopa U C
UCIOJIb30BAaHUEM IIpaBHJIa YMHOXCHMS; YMEHHME OLICHUBATh
BEPOSITHOCTH PEATbHBIX COOBITHI W SBICHUH, MOHUMATh POJb
IPAaKTUYECKU JOCTOBEPHBIX M MaJlOBEPOATHBIX COOBITUH B
OKpyXaromemM MHUpPEC W B IKU3HH, 3HAKOMCTBO C IIOHATHUEM
HE3aBUCHMBIX COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCET U

€T0 POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BHIOMpaTh MOIXOAAIINA U3yYSHHBIH METO JJIsl pEIICHUS
3a/1a4¥, IPUBOJUTH IPUMEPHI MaTEMaTUUYECKUX 3aKOHOMEPHOCTEN
B IPUPOAEC U >KU3HH, paCIO3HABaThb IPOSBICHHE 3aKOHOB
MaTEMaTUKHd B MCKYCCTBE, ONMCHIBATh OTACIBHBIE BBIIAIOIIUECS
pe3yibTaThl, IIOJYYEHHBIE B XOJ€ pPa3BUTHS MAaTEMaTHUKH Kak
HAyKH, NPUBOAMUTH INPUMEPHI MAaTEMaTHUECKUX OTKPBITMM M HX

aBTOPOB B OT€YECTBEHHON U BCEMHPHON UCTOPUU




HEPEYEHD 2JIEMEHTOB COIAEP KAHUSA, ITPOBEPAEMbBIX
HA OI'2 10O MATEMATHUKE

Kox

IIpoBepsieMblii 3JIeMeHT COiepPKAHUSA

Yucia ¥ BEIYMCIIEHUSA

1.1

HaTypaJ'ILHLIe U O CJIbIC YHClia. HpI/IBHaKI/I ACIIMMOCTH LCJIBIX YHUCCII

OOBIKHOBEHHBIE U ACCATUYHBIC ,I[pO6I/I, IIPOLCHTHI, OECKOHEUHbIE

12 nepuoandecKue Apoou

13 Paunonansueie yucia. ApudmeTrnueckue onepanuu c
' palMOHANIbHBIMU YHCIAMU

14 JeiictButenbHble  yuchna.  ApupMETHYECKHE  ONepalud  C
' JNEHUCTBUTEIbHBIMU YU CIIAMU

s [TpuOnmkEHHbIE BBIYUCICHUS, MpaBHJIa OKPYIJICHUS, NPUKUAKA U
' OLICHKA PEe3yJIbTaTa BIYUCICHUI
2 AnreOpandyeckue BoIpaKCHUS

2.1 bykBeHHble BbIpaXeHUsI (BBIPAKEHUS C IEPEMEHHBIMU )

55 Crenenr ¢ wnenbiM mokasareneM. CrTeneHb ¢ paluOHAIBHBIM
' nokasareneM. CBOWCTBa CTENEHU

2.3 MHorouieHsl

2.4 Anrebpanyeckas 1poOb

5 s ApudmeTnueckuii KOpeHb HarypaiabHOW creneHu. [leiictBus c
' apu(pMeTUYECKUMHU KOPHSIMH HATypaIbHON CTETIEHH
3 VYpaBHEHHUs U HEpABEHCTBA

31 Ilenple w  OpoOHO-panMOHAIBHBIE — ypaBHEHUs. CHCTEMBI U
. COBOKYIHOCTH YpaBHEHUM

35 Llenple u ApoOHO-panMOHANBHBIC HepaBeHCTBA. CHCTEMBI U
. COBOKYITHOCTH HEPAaBEHCTB

33 Pemrenue TekcToBBIX 33724
4 YucnoBsle NOCIE10BATENbHOCTH




4.1

ITocneqoBaTeIbHOCTH, CIIOCOOBI 3aaHus [I0CIIEA0BATEILHOCTEN

ApudmeTrnueckas W reoMerpuueckas mporpeccun. Dopmyna

+2 CJIO’KHBIX IPOLIEHTOB
5 OyHKIUU
Oyuknwms, crocodsl 3amanus ¢pyHkuu. ['padpuk dpyakinuu. O6nacth
OIpeNIeJIeHUus] U MHOXeCTBO 3HaueHui ¢yHkuuu. Hynm ¢ynkuuu.
5.1. IIpomMexyTKM  3HAKOMOCTOSHCTBA. [IpOMEXYTKM MOHOTOHHOCTH
¢byHkuuu. MakcuMymbl M MHHMMYMBI GyHKuuu. HamGomnbiiee u
HauMEHbIIee 3HaYeHUE PYHKIIMU HA IPOMEXKYTKE
6 Koopaunats! Ha IpsIMON M INTIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBbI KOOPAMHATHI Ha MJIOCKOCTH
7 I'eomerpus
7.1 I'eomeTpuueckue Gurypsl u ux cBoicTBa
7.2 TpeyronbHuK
7.3 MHOroyroiabHuKH
7.4 OKpy>XHOCTb U KpyT
7.5 N3mepenne reoMeTpu4ecKux BEIMYUH
7.6 BekTops! Ha miockocTu
8 BeposiTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTUKA
8.2 BepositHOCTB
8.3 KomOunaropuka
8.4 MHoxecTBa
8.5 I'padmr




YUYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YYEHUKA

METOIUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCbBI CETH

HUHTEPHET



