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MOSICHUTEJIBHASA 3AIINCKA

PabGouass mporpamma 1o ydeOHOMy tipeamery «l'eomerpus» (06a30BbIi
ypoBeHb) nisi oOywarouuxcs 7-9 kimaccoB AHOO «Axanemuueckass TUMHa3us
«HADEXIA» (mamee cooTBeTcTBeHHO — PaOouas mporpamma, ['umHa3ms)
pa3paboTaHa B COOTBETCTBUU C TPEOOBAHUSIMU U C YUETOM:

-OenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «0O6 oOpa3oBaHuu B
Poccuiickon @enepaunm»;

-pacnopspkenusi IIpaButensctBa Poccuiickoit ®eneparuu ot 24.12.2013
Ne  2506-p «OO0 yrBepxkaeHuun KoHuenuuu pa3BUTHS MaTEMaTUYECKOIO
oOpazoBanus B Poccuiickoit denepanumny;

- mpukaza MunnpocBemenuss Poccum ot 22.03.2021 Ne 115 «O6
yTBepkaenun Ilopsynka opraHu3alui M OCYUIECTBJICHHS 00pa3oBaTEIbHOMN
NEeATEIbHOCTH IO  OCHOBHBIM  00IIeO0pa3oBaTelNbHbIM  IporpaMmaM —
o0Opa3oBaTeIbHBIM MpOrpaMMaM HauyajJbHOIO OOIIEro, OCHOBHOTO OOIIEro u
CpeIHEro 00111ero 00pa3oBaHuUs;

-ipukaza MunnpocBemenus Poccun ot 31.05.2021 Ne 287 «O6
YTBEPKIACHUM (PEeepabHOIO TOCYAAPCTBEHHOTO0 00pa30BaTEIbHOTO CTaHJApTa
OCHOBHOTO 00111eT0 00paszoBanus» (ganee — DI'OC O00);

-ipukaza MunnpocBemenus Poccum ot 18.05.2023 Ne 370 «OO06
YTBEPKACHUM (enepalibHOil 00pa3oBaTeNbHOM MpOorpaMmbl OCHOBHOI'O OOILEro
oOpa3oBaHUs» C WM3MECHEHHSIMHU, BHECEHHBIMH TMpUKazaMu MUHIIPOCBEIICHUS
Poccun ot 01.02.2024 Ne 62, or 19.03.2024 Ne 171, or 09.10.2024 Ne 704,
ot 08.10.2025 Ne 729, ot 10.11.2025 Ne 808;

- CII 2.4.2.4283-26  «CaHuUTapHO-3MUAEMHUOJIOTHYECKHE TpeOOBaHUS K
OpraHu3alysM BOCIHUTAHUS M OOYYEHUs, OTIbIXa W O3/J0POBJICHHS JeTed U
MOJIOAEXKH», YTBEPKIACHHBIX MOCTAHOBJIEHUEM TJIABHOIO CAHUTAPHOIO Bpaya OT
02.06.2026 Ne 19;

- CanlluH 1.2.3685-21 «l'urueHnvyeckue HOPMATUBBI U TpeOOBaHUSA K
oOecrieuyeHnto 0e30MacHOCTH W (WiM) OEe3BpEeTHOCTH Jisi 4esloBeka (haKTOpOB
Cpellbl OOMTaHUs», YTBEPKIACHHBIX TOCTAHOBIICHUEM TJIABHOTO CAHUTApPHOTO Bpaya
oT 28.01.2021 Ne 2;

- OCHOBHOM 00pa3zoBaTeIbHON MpOrpaMMbl OCHOBHOT'O OOIIEro oOpa3oBaHUs
I'umuaszuu;

- y4eOHOr O IJIaHa OCHOBHOT'O 00111ero 00pazoBanus [ iMHa3uu;

- paboueii mporpaMmMbl Bociutanus [ mMHasuu;

- ¢hemepaibHON pabouell TMporpaMMbl OCHOBHOTO 00IIEro oOpa3oBaHUS
«Matematuka» (0a30BBIM ypoBeHb) g 5-9 KiIacCcoB 00pa3oBaTebHBIX
OpraHu3aluii, BKItoYarolen ¢peaepanbHyo padouyo IporpaMmy yueOHOro Kypca
«I"eomeTpus» B 7-9 kiaccax.



4

['eoMeTpusi Kak OJWH M3 OCHOBHBIX pA3AEIIOB IIKOJIBHOM MAaTeMaTHKH,
UMEIOLINI CBOEH 1LIeNbI0 00€CIeUnTh W3YYEHHE CBOICTB M pa3MepoB (uryp, ux
OTHOUIEHMH M B3aUMHOE PACHOJIOKECHHE, ONMUPAECTCS Ha  JIOTMYECKYIO,
JTIOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs] T€OMETPUU Ha YPOBHE OCHOBHOI'O
o011ero 0opazoBaHus 3aKIOYACTCS B TOM, YTO OOYYAIOIIUIACS YUYUTCS MPOBOIUTH
JIOKa3aTeJIbHBIE PACCYKJICHUS, CTPOUTD JIOTHYECKUE YMO3aKIIIOUCHHUsI, JJOKa3bIBaTh
VICTUHHBIE YTBEPXKACHUS U CTPOUTh KOHTPIPHUMEPHI K JIOKHBIM, IPOBOIUTH
pacCyXIeHHs1 «OT IPOTUBHOTO», OTJIWYaTh CBOWCTBA OT IIPU3HAKOB,
(bopMyIUpOBaTh OOPATHBIE YTBEPKICHUS.

Bropoii 1nenpr0 H3ydeHUsT TE€OMETPUM SIBIIETCS HCIIOJIB30BaHUE €€ Kak
MHCTPYMEHTA NPHU PEIICHUU KaK MAaTEMaTHYECKUX, TaK M IPAKTUYECKUX 3a/]ad,
BCTpEUAIOIUXCSd B peajbHOW ku3HU. OOyuwaroumiicss JOKEH HayuuThCs
ONPENENIUTh F€OMETPUUYECKYIO (PUTypy, ONHKCAaTh CIOBAMHU JAHHBIA YEPTEXK WU
PUCYHOK, HATH TJIOLIAAb 3€MEJIBHOIO YYacTKa, pacCUYUTaTh HEOOXOAUMYIO JJIUHY
ONTOBOJOKOHHOTO KaOenss wid TpeOdyemble pa3Mepbl Tapaxa il aBTOMOOWJIS.
OTOMY COOTBETCTBYET BTOpAsl, BBIYMCINTEIbHAS JUHUS B U3YYEHUU I'€OMETPHUHU.
[Tpu pemieHnu 3agad MPaKTUUYECKOTO XapakTepa OOydarolIUICs YYUTCS CTPOUTH
MaTEMaTUYECKHE MOJIETU  pEalbHBbIX JKU3HEHHBIX CUTyallMil, MIPOBOJIUTH
BBIYKCIICHUS U OLIEHUBAThH aJIEKBaTHOCTh MOJTYYEHHOTO pe3yJibTara.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T€OMETPUU C JPYTUMH y4eOHBIMHU
npeaMeTaMu, MOTUBUPOBATh MCIIOJIb30BaTh ONPEAEICHUs T€OMETPUUYECKUX (puryp
U TIOHSATUH, JIEMOHCTPUPOBATH MPUMEHEHHUE IOIYYEHHbIX YMEHMH B (uU3uKe U
TEXHUKE. OTH CBA3M HauOosiee SpKO BUIAHBI B TeMax «BekTopei»,
«Tpuronomerpuueckue cooTHoueHus», «Meron koopauHat» u «Teopema
[Tudaropar.

VYuebnsiii kypc «l'eomMeTpus» BKIIOYAET CIEIYIONME OCHOBHBIC pa3feibl
conepxkanusi: «['eomerpuueckue ¢Gurypel M uxX cBoWcTBay, «M3MmepeHue
r€OMETPUYECKUX  BEIIMYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IJIOCKOCTWY,
«Bekrtopb», «/IBrkenus miaockocti», «lIpeodpazoBanust mogo0us».

Ha uzyuenue yueGHOro Kypca «l'eomerpusi» orBoautcsa 204 yaca: B 7 kiacce
— 68 vacoB (2 4daca B Heneno), B 8 kiacce — 68 yacoB (2 vaca B Henelo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).



COJAEPKXAHUE OBYUYEHUA
7 KUIIACC

HavanbHble nOHATHA reoMeTpud. Touka, psiMasi, OTPE30K, JIyd. YToil. Buabl
yriioB. BepTukanbHble M CMexHbIE yIUIbl. buccektpuca yrima. Jlomanas,
MHOTI'OYTOJIbHUK. [lapannenbHOCTh U EPIEHIUKYISIPHOCTD NPSIMBIX.

CumMmerpuunbie  (urypel. OCHOBHBIE CBOMCTBA OCEBOM CHMMETpPHH.
IIpuMepbl CUMMETPHUH B OKPYKAIOLEM MUPE.

OCHOBHBIE TIOCTPOEHHUS C IMOMOLIBIO LMPKYJIS M JUHEUKH. TpeyrosbHUK.
Bricota, Menuana, OuccekTpuca, uxX CBOMCTBA.

PaBHOOEApEeHHBII M  PaBHOCTOPOHHUW  TpeyrojibHuUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TpU3HAKU paBHOOEAPEHHOro TpeyrojpHuka. llpusHaku
PaBEHCTBA TPEYTOJBbHUKOB.

CBOICTBA M NIPU3HAKK NAPAJUIEIBbHBIX MPsAMBIX. CyMMa yIJIOB TPEYTOJIbHUKA.
Baentnue yriel TpeyroyJbHUKA.

[IpssMOyTrOJIbHBIA ~ TPEYroiabHUK. (CBOWCTBO MEIHUAHBI MPSAMOYTOJIBHOIO
TPEYroJIbHUKA,  MPOBEAEHHOM K  runoreHys3e. lIpusHaku  paBeHCTBa
MPSAMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTONIBHBIN TPEYroJbHUK € yIiioM B 30°.

HepaBeHcTBa B reomMeTpuu: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOM, TeopeMa O OOJbIIeM yriie U OOJIbIIEH CTOPOHE TPEyTOJIbHUKA.
IleprieHIUKY ISP ¥ HAKIIOHHAS.

I'eomerpuueckoe MecTo TOYeK. buccekrpuca yria W CEpeOUHHBIN
MEPIIEHINKYJISP K OTPE3KY KaK FEOMETPUUYECKUE MECTA TOYEK.

OKpyXHOCTh M Kpyr, XOpAa M JWMaMeTp, HMX CBOWCTBAa. B3amMHOe
PacCIIOJIOKEHUE OKPYKHOCTH M mpsiMou. KacarenbHas u cexymas K OKpY>KHOCTH.
Okpy>XHOCTb, BIHCAaHHAas B Yroi. BnucaHHas W onMcaHHas OKPYXHOCTH

TPEYTOJIbHUKA.
8 KVIACC

Yeroeipéxyronbauku. [lapammenorpamm, €ro nmprusHakyu U cBoMcTBa. YacTHbIE
Cllydad MapajijiesorpaMMoB (MPSMOYTOJIBHUK, poMO, KBajapar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpameuusi, €€ CBOWCTBA U MPHU3HAKHU.
[IpsimoyroJibHas Tpaneuus.

Meron ynBoenuss Mmenuansl. LleHtpanbHas cummerpus. Teopema dDaneca u
TEOpPEMA O IPOMOPLUUOHAIBHBIX OTPE3KaAX.

CpenHue TMHUM TPEyroJIbHUKA U Tpaneuuu. LIeHTp Macc TpeyroiabHuKa.

[Tongobue TpeyrodbHUKOB, Kod(duiueHt mnoaodus. I[lpusznaku mnomoOus
TpeyroJabHUKOB. [IpumeHeHne mogo0ust Mpu pelIeHnH MPAKTUIECKUX 3a/ad.
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CaoiicTBa mmomaaet reomerpuueckux Quryp. DopMynsl s IUIOMIAIA
TpPEYroJibHUKA, Mapajienorpamma, pom6a u Tpanenuu. OTHOIIEHUE IUIOIIaIen
oA0OHBIX (UTYD.

Brruncnenne niuomaaend TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopembl Iludaropa npu penreHUn
MPAKTUYECKUX 33/1a4.

CHHyC, KOCHHYC, TaHT€HC OCTPOro yrijla MNPSIMOYTOJBHOTO TPEYTOJIbHHKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpuUroHOMeTpuueckue (yHKIUU
yriioB B 30, 45 n 60°.

BrnucaHHble W IEHTpalbHBIE YTJIbI, YTOJd MEXKIY KacaTeIbHOM U XOPAOW.
Yrael  Mexay XopgaMd M CeKyllMMH. BrnucaHHble W ONUCaHHbBIE
YeTBIPEXYTOJIBHUKHA. B3auMHOE pacnosiokeHne AByX OKpykHocte. Kacanue

OKpykHOCTEH. OOI1I1e KacaTelIbHbIC K IBYM OKPY>KHOCTSIM.
9 KJIACC

Cunyc, kocuHyc, TaHrenc yrimoB or O go 180°. OcHoBHOE
TPUTOHOMETPHUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAEHUSA.

Pemienne TtpeyronbHukoB. TeopemMa KOCHMHYCOB UM TEOpeMa CHHYCOB.
Pemienne mnpaxkTUYeCKUX 3a7a4 C MCIOJIb30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBI CUHYCOB.

[IpeobpazoBanue nonoous. [logodue COOTBETCTBEHHBIX JIIEMEHTOB.

Teopema O NPOU3BENECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEACHUH
OTPE3KOB CEKYLIUX, TEOPEMA O KBAAPATE KaCATEIbHOM.

Bektop, amuHa  (MOIynb)  BEKTOpA,  COHAMPABIECHHBIE  BEKTOPHI,
IIPOTUBOIIOJIOKHO  HAIPABJICHHBIE  BEKTOPBI,  KOJUIMHEAPHOCTb  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMM HaJ BEKTOpaMu. Pa3nokeHue BEKTOpa IO JIBYM
HEKOJUIMHEApHbIM BekTopaMm. KoopauHaTel BekTopa. CKaasipHOE MPOU3BEIECHUE
BEKTOPOB, IPUMEHEHNUE U1 HAXOKICHUS JJIMH U YTJIOB.

JlexkapToBbI KOOPIMHATHI HA IMJIOCKOCTH. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJMHATAX, IIEPECEUCHUE OKPYKHOCTEN M MPAMBIX. METOJ KOOPAWHAT U €ro
IIPUMEHEHHUE.

[IpaBrwibHBIE MHOTOYIrOJBHMKH. JlnmHa okpyxHOCcTH. I'panmycHas w
paauaHHas Mepa yIyia, BBIYMCIEHUE JUIMH OYyr OKpy:kHocTeu. Ilmomaaws kpyra,
CEKTOpa, CErMEHTA.

JIBWKEHUS TUIOCKOCTM M BHYTPEHHHE CHUMMETpUU Guryp (sreMeHTapHbIe
npeactasienus). [lapannensHbiit nepenoc. [loBopor.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUS TIPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBHIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE Ppe3yJbTaThl OCBOCHHS TPOrpaMMbl y4eOHOTO Kypca
«I"eoMeTpus XapaKkTepu3yroTCcs:

1) naTrpuoTHYecKOe BOCIMTAHME:

MPOSIBICHUEM HWHTEpeca K TMPONUIOMYy M HACTOSIIEMY POCCUHCKOM
MaTeMaTUKH, LIEHHOCTHBIM  OTHOIIEHWEM K  JIOCTHXKEHUSIM  POCCHMCKUX
MAaTEMATUKOB M POCCHMCKOW MaTEMAaTHYECKOM IIKOJbI, K MCIOJIb30BAHUIO ATHUX
JIOCTHXKEHUM B IPYTUX HayKaxX U MPUKIAAHBIX cdepax;

2) rpaxaaHCKoe U JyXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00S3aHHOCTEN IrpaklaHWHA U peasu3allii ero
npaB, TMPEJCTaBICHUEM O MATEeMaTUYECKUMX OCHOBaX (yHKIIMOHUPOBAHUS
Pa3JIMUHBIX CTPYKTYp, SIBJICHUN, TIPOLIEAYp TPaKJaHCKOTO OOIIecTBa (Hampumep,
BBIOOPEHI, ONPOCHI), TOTOBHOCTBIO K OOCYKICHUIO 3TUYECKUX MPOOJIEM, CBA3aHHBIX
C TMPaKTUYECKUM NPUMEHEHHEM JOCTHKEHUW HAyKH, OCO3HAHHEM Ba)XHOCTH
MOPaJIbHO-3TUYECKUX MTPUHIIUIIOB B ICATEILHOCTH YUEHOTO;

3) TpyA0OBO€ BOCIIMTAHUE:

YCTAHOBKOM Ha aKTUBHOE YyYacTHE B PEHICHWU MPAKTHUYECKUX 3a]a4y
MaTeMaTUYECKOW HAMpPaBICHHOCTH, OCO3HAHUEM Ba)XHOCTHM MaTEMAaTHYECKOTO
oOpa30oBaHUsS Ha TPOTSHKEHUM BCEHW JKW3HM Uil YCIENMIHOM MpodeccruoHaTIbHOM
JIEATEIBHOCTH W Pa3BUTHEM HEOOXOIUMBIX YMEHHM, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM UHJIUBUIYATIBHOW TPACKTOPUU 00pa30BaHUS U )KU3HEHHBIX IIJIAHOB C
y4ETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX TOTPEOHOCTEH;

4) 3cTeTn4ecKoe BOCIIUTAHUE:

CIIOCOOHOCTBIO K OMOIMOHAJTBLHOMY M  3CTETUYECKOMY  BOCIPHUATHIO
MaTeMaTHYeCKNX OOBEKTOB, 3ajiayd, PEUICHUM, pPacCy>KIEeHUM, YMEHHUIO BHUIETh
MaTeMaTHYECKHE 3aKOHOMEPHOCTH B UCKYCCTRBE;

S) HeHHOCTH HAYYHOI'0 NO3HAHMSA:

OpUEHTAlMEe B JIEATEIBHOCTH HA COBPEMEHHYIO CHUCTEMY Hay4HBIX
MpECTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS UeJIOBEKa, IPUPOJIbI U
oOIIeCTBa, MOHMMAHUEM MAaTEMAaTUYECKOM HAayKM Kak cgepbl 4YeT0oBEYECKOU
JEATEIIbHOCTH, JTANOB €€ Pa3BUTUS M 3HAYMMOCTH JUIS Pa3BUTHUS LMBHIA3ALNU,
OBJIaJICHUEM SI3IKOM MATEMAaTUKU M MAaTeMaTUYECKOW KyJIbTYpOW KaK CPEeACTBOM
MO3HAHUST MHpPA, OBJAJECHUEM MPOCTEUIIMMU HaBBIKAMU HCCIIEI0BATENbCKON
JEATEIIbHOCTH;
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6) ¢usumyeckoe BocuuTranue, GopmMHpoBaHHE KYJbTYPbl 310POBbS H
IMOLUMOHAJIBLHOIO 0JIArONOJTYYHsA:

FOTOBHOCTBIO TMPHUMEHATh MATEMAaTHYECKUE 3HAHWUS B HMHTEpecax CBOETO
3I0pPOBBsl, BEICHHS  3J0pPOBOTO  00pa3a JKM3HU  (30pOBOE  TUTAHUE,
cOQIaHCUPOBAHHBIM PEXKUM 3aHATHUA W OTHABIXa, PETyJsIpHAs Qu3ndecKas
aKTUBHOCTB), C(OPMHUPOBAHHOCTHIO HaBbIKa PeQICKCUM, MPU3HAHHEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO e IpaBa JPYyroro 4ejaoBeKa;

7) 3K0JI0THYeCcKOe BOCIIMTAHME:

OpHMEHTALIMEN HA MPUMECHEHNE MAaTEMATUYECKUX 3HAHUM I PELICHUA 3a]a4
B 00JIaCTH COXPAHHOCTH OKPYXaIOIIeH cpenbl, IJIaHUPOBAHUS TOCTYNKOB U
OLCHKM WX BO3MOXHBIX MOCJECICTBUM JJI1 OKPYKAIOWIIEH CPEAbl, OCO3HAHUEM
1J100aJIbHOTO XapaKTepa SKOJIOTHYECKHUX MPOOJIEM B MMyTEeH MX peIIeHuUs,;

8) ajanranus K U3MEHAIIMMCH YCJOBHAM COLUMAJIBLHOM M NMPHUPOAHOM
cpeabl:

FOTOBHOCTBIO K JECHUCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, IMOBBIIMIEHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH YE€PE3 MPAKTUUECKYIO AEATEIbHOCTh, B TOM YHUCJIC
YMEHHE YUYUTBCS Yy JPYTUX JIIOJICH, MPUOOpETaTh B COBMECTHOHN AEATEILHOCTH
HOBBIC 3HAHUS, HABBIKM U KOMIIETCHIIMU U3 ONBITA JPYTHX;

HEOOXOJMMOCThIO B ()OPMUPOBAHMM HOBBIX 3HAHWH, B TOM YHUCJIE
bopMyIHpOBaTh UEH, IIOHITHS, TUIIOTE3bl 00 00BEKTaX U SABJICHUSAX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JACHUIMTHI COOCTBEHHBIX 3HAHUH U
KOMIIETEHTHOCTEH, TNIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTyallMl0, BOCIPUHUMATH
CTPECCOBYIO CHUTYallMI0 KakK BBI30B, TPEOYIOIIUMH KOHTPMEp, KOPPEKTHUPOBATh
MPUHAMAEMbIC PEIICHUS W JeHUCTBUSA, (OPMYJIHMPOBATh U OICHUBATh PHUCKH U
MOCJICACTBUS, (OPMHPOBATH OIIBIT.

METANPEAMETHBIE PE3YJIbTATBI
Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBUS

ba3oBble 1oruyeckue 1efMcTBUA:

e BBIABJIATh U XapaKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKH MaTEMaTHYECKUX
OOBEKTOB, TOHSATUH, OTHOIICHWUH MEXKIy TOHATUAMHU, (HOPMYITHPOBATH
ONpENeNIeHUs]  MOHATUH, YCTAHABIMBAaTh  CYIIECTBEHHBIH  MPHU3HAK
KJIaCCU(UKALMU, OCHOBAaHUS IJsi OO0OOILEHHS M CpPaBHEHUSA, KPUTEPUU
IPOBOAUMOTIO aHAIN3a;

e BOCIPHHUMATh, (QOpPMYyIHpPOBaTH M  NPeoOpPa3OBHIBATH  CYKICHHUS:
YTBEPAUTENbHbIE M OTpULATENbHbIC, €IWHUYHBIC, YacTHble M 00Iuue,
YCIIOBHBIE;



BBISIBISITH ~ MATEMaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
OpOTUBOpEYMsT B (akTax, JaHHBIX, HAOMIOJEHUSAX M YTBEPKIACHMSIX,
npejiaraTb KpUTEPUU 7S BBISIBIICHUS 3aKOHOMEPHOCTEW U IPOTUBOPEUMIL;
JienaTh BBIBOJABI C HCIOJIb30BAHHEM 3aKOHOB JIOTMKH, AEAYKTHBHBIX U
WHIYKTUBHBIX YMO3aKJIFOUEHHI, YMO3aKIIFOUEHHI 110 aHAJIOTUH;

pa3buparh 10Ka3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPXKIECHUHN (IpsMblE U OT
IPOTUBHOI0), MPOBOJUTH CAMOCTOSITEILHO HECJIOXKHBIE JI0KA3aTeIbCTBA
MaTEeMaTHUYECKUX (aKkTOB, BBICTPAUBATH aAPryMEHTALMI0, MPHUBOJIUTH
IPUMEPBI U KOHTPIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;
BBIOMpATh CIOCO0 pemieHus y4yeOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapMAaHTOB pElLICHUs, BBIOUpAaTh HauboJiee MOAXOMALIMN C y4ETOM
CaMOCTOSITENILHO BBIJICIEHHBIX KPUTEPHUEB).

ba3oBble ucciiefoBarTe/IbCKHe JeiiCTBUS.

UCIIOJIb30BaTh BOMPOCHI KaK HCCIENOBATENbCKU WHCTPYMEHT IO3HAHUS,
(GbopMynIupoBaTh BOINPOCHL, (UKCUPYIOLIME MPOTUBOpPEUHE, MpoOIeMYy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JIaHHOE, (HOpMHUPOBATH
TUIIOTE3Y, apTYMEHTHPOBATh CBOIO MO3ULIMIO, MHEHHUE;

NPOBOJAUTH 1O CaMOCTOSTEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIHI
IKCIIEPUMEHT, HEOOJBIIIOE UCCIEIOBAHUE IO YCTAHOBICHUIO OCOOCHHOCTEM
MaTeMaTHYECKOr0 00BEKTa, 3aBUCUMOCTEH 00BEKTOB MEXKIY COOOI;
CaMOCTOATENHEHO (POPMYIUPOBATH 00OOIIEHUS U BBIBOJIBI M0 pe3ybTaTaM
NPOBEAEHHOIO HAOIIOACHMSI, HMCCIEIOBAHUS, OLEHUBATh JOCTOBEPHOCTb
MOJIYYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXKHOE pPa3BUTHE IMPOIECCa, a TaKKe BBIIBUTATH
IPEIOJIOKEHNS O €T0 PA3BUTUU B HOBBIX YCIIOBUSX.

PaGora c nundopmanueii:

BBISIBIIATh HEIOCTATOYHOCTh M HM30BITOYHOCTh HWH(POPMAIMH, JTaHHBIX,
HEOOXOUMBIX JIJISl peIIeHUs 3a1a4u;

BBIOMpaTh, aHAJIM3UPOBATh, CHCTEMATHU3UPOBATh W HWHTEPIIPETHPOBATH
UH(OPMAITUIO PA3TUYHBIX BUIOB U (POPM MPEACTABICHHUS;

BBIOWpATh (GOpMy TpeACTaBICHUS HWHPOPMAMA UM WIUTFOCTPUPOBATH
pemiaemMble 3aJayd  CXeMaMH, JuarpaMmamMu, HWHOM Trpapukod Hu uX
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(POpPMAIMK 1O KPUTEPHSAM, MPEII0KEHHBIM
YUUTEIEM UIH CPOPMYITUPOBAHHBIM CAMOCTOSTENBHO.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIC Y4eOHbIe 1eliCTBHA:

BOCIIpUHUMATDL U (l)OpMy.TII/IPOBaTB CYXKACHUA B COOTBCTCTBUU C YCIIOBHUAMU
" OeIAMn O6HI€HI/I}I, SICHO, TOYHO, I'PaMOTHO BbIPAXKaTb CBOIO TOUYKY 3PCHUA
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B YCTHBIX U MHCbMEHHBIX TEKCTaX, AaBaTh MOSCHEHHS MO XOAY PEUICHHS
3a/1a4i, KOMMEHTHUPOBATh MOJyYEHHBIN PE3yJIbTaT;

B XOJIe 00CY>XJIeHHsI 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYX/1aeMON TEMBI,
npo0JieMbl, pelraeMoil 3ajaun, BbICKa3bIBaTh HJIEU, HAICIEHHBIE Ha MOMCK
pellleHusl, COMOCTaBISATh CBOU CYXICHHS C CYXACHUAMH APYTUX
YYaCTHUKOB AHAJIOra, OOHApYKUBaTh pa3jiudve U CXOJCTBO IMO3UIIMHA, B
KOppeKTHOU GopMme hopMyIupoBaTh pa3HOTIACHs, CBOM BO3PAKEHUS,
NPEACTaBIATh  PE3YJNbTaThl  PEIICHUs 3aJ1auu, HKCIIEPUMEHTA,
UCCJIEIOBAHUS, TIPOEKTA, CAMOCTOSATEIBLHO BEIOMPATHh ()OpMAT BBICTYILICHUS
C Y4€TOM 3aJa4 MPE3eHTALNH U OCOOCHHOCTEN ay/IUTOPHH;

NOHUMATh U UCIOJIB30BaTh NMPEUMYIIECTBA KOMAaHIHOW U MHAUBUAYATbHON
paboThI IIPU PEIICHNUN YUYEOHBIX MaTEMaTUUECKHX 3a/1a4;

NPUHUMATDH 1€1b COBMECTHOM MEATEIbHOCTH, MJIAHHUPOBATH OPTaHU3AIIMIO
COBMECTHOM paloThl, pacnpeAensTb BUIbl pabOT, JOroBapUBaThHCA,
o0Cy»XIaTh MpOLIeCC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOJIbKUX
JIIOJICH;

y4acTBOBaTh B TPyHmoBbIX ¢dopmax paboTel (0OCykIaeHusi, OoOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTHUE), BHIIOJHATH CBOIO YacTh PabOTHI
U KOODAMHHPOBATH CBOM JIEHCTBUS C JAPYTMMH WICHAMH KOMAaHJPbI,
OLIEHMBaTh KAayeCTBO CBOEro BKJIajga B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIMPOBAHHBIM YYaCTHUKAMH B3aUMOJICHCTBUSI.

PeryasiTuBHbIC YyHUBEpPCAJbHbIC YUeOHbIE 1eliCTBUS

Camoopranusauus:

CaMOCTOSITEJIbHO COCTaBJISITh IUIAH, aITOPUTM peIIeHHs 3adauu (WU ero
4acTh), BBIOMpATh CHOCOO pEIICHUS C YYETOM HMMEIOIIMXCS PEeCcypcoB U
COOCTBEHHBIX BO3MOXHOCTEH, apryMEHTHPOBaTb M KOPPEKTHPOBATH
BapUaAHTHI pEIICHUN C y4ETOM HOBOW WH(MOpMAITUH.

CaMOKOHTPOJIb, SMOLIMOHAJIbHBIM HHTEJJICKT:

BJIAQJIETh CIIOCOOAMM CaMOIIPOBEPKH, CAMOKOHTPOJIS ITPoOLIEcca U pe3yJibTaTa
peleHns MaTeMaTUIeCKOM 3a/1a4u;

IIPEABUIETh TPYAHOCTH, KOTOPBIE MOTYT BOSHUKHYTh IIPU PELICHUH 334U,
BHOCUTH KOPPEKTHBBI B ACATEIBHOCTh HA OCHOBE HOBBIX OOCTOSATENLCTB,
HalICHHBIX OIINOOK, BBISIBJIEHHBIX TPYIHOCTEH;

OLICHUBATbh COOTBETCTBUE PE3YJIbTATa AEATEIBHOCTH IIOCTABICHHOMN LICIH U
YCIIOBUSIM, OOBSCHATh NMPUYHHBI JOCTHXKCHUS WM HEJOCTIKEHUS LEJH,
HaXOAHUTh OIUOKY, 1aBaTh OLIEHKY MPUOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATBI
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K xoHmy oOydenuss B 7 kJjacce OOyYaromMICS TMOJYYUT CIICIYIOIIHNE
MPEIMETHBIE PE3YIbTATHI:

PacriosnaBaTh W3y4deHHBIE TEOMETpPUYECKHE (HUTYpBI, OMNpEaeisaTh UX
B3aMMHOE PAacCIlOJIOKECHUE, H300pakaTh TreoMeTpuueckue (UTyphl, BBITTOIHATH
YEpTEKU M0 YCIOBUIO 3amaud. M3mepaTe JMHEHWHBIE W YIVIOBBIC BEIIMYHUHBL.
Pemats 3a1aun Ha BBIYUCIICHUE JIJIMH OTPE3KOB Y BEJIMYKH YIJIOB.

Henate TpyOyr0 OILICHKY JHMHEHHBIX W YTJOBBIX BEJIMYHMH MPEIMETOB B
peaNbHOM >KM3HU, Pa3MEPOB TPHPOAHBIX OOBEKTOB. Paznmduarh pasMepsl ITHX
0OBEKTOB T10 TOPSIIKY BETUYUHBI.

CTpouTh 4epTeXKU K TCOMETPUUECKUM 3a/1a4aM.

[Tonmp30BaThCAd MNpPHU3HAKAMU PABEHCTBA TPEYTOJbHUKOB, HCIIOIb30BaTh
MPU3HAKU U CBOMCTBA PaBHOOEIPEHHBIX TPEYTOJIbHUKOB MPU PEIICHUN 3a]1a4.

[IpoBOIUTH JTOTHYECKUE PACCYKICHUS C HUCIOJIBb30BAHUEM T€OMETPUYECKHUX
TEOPEM.

[Tonb30BaThCd NPU3HAKAMUA PABEHCTBA IPSIMOYTOJBHBIX TPEYTOJIBHUKOB,
CBOWCTBOM  MEIWAHbl, MNPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYTOJBHOTO
TPEYTOJIbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a]1a4.

OrnpenensaTh MapayieIbHOCTh IPSAMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 0Opasyer
C HUMHM cekymas. OnpeaensiTh MapayieIbHOCTh MPSMbBIX C MOMOIIBIO PABEHCTBA
PACCTOAHUN OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemiats 3a1auun Ha KileTyaTon Oymare.

[IpoBOANTH BBIYHCICHUS M HAXOJIUTh YHUCJIOBbIE M OYKBEHHBIC 3HAYCHUS
YIJIOB B TEOMETPUYECKUX 33a7a4yaX C HCIOJb30BAHUEM CYMMBI  YTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIbBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX IpHU
MEPECEUCHUN [IBYX NApPAJUICNIBHBIX MPSIMBIX CEKylled. Pemars mnpakThdeckue
3a71a4d Ha HAXO0XKJIECHUE YIJIOB.

Brnagerp TOHATHEM TE€OMETPUYECKOIO MECTa TOYEK. YMETh OIPEAEIATh
OMCCEKTPUCY yIJIa U CEPEAUHHBIN MEPICHIUKYJIISP K OTPE3KY KaK T€OMETPUUIECKHE
MeECTa TOYEK.

DopMyJIMPOBATH OMNPEAECICHUS OKPYKHOCTH M Kpyra, XOpAbl U JUAMETpa
OKPY>KHOCTH, TIOJIb30BaThCSA UX CBOWCTBAMH. ¥ METh PUMEHATH 3TU CBOMCTBA IIPU
pEIICHUN 3a/a4.

Brnagere MoHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ meHTp. Ilonmp3oBaThCcs akTamMu O TOM, YTO OMUCCEKTPHUCHI YTJIOB
TPEYTOJIbHUKA TEPECEKAOTCA B OJHOW TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAKOTCSA B OHON TOUKE.

Brnaaere noHsATHEM KacaTeNbHOUW K OKPY>KHOCTH, IOJIB30BATHCSA TEOPEMOU O
MEPIIEHANKYJISIPHOCTH KacaTeIbHOM U paanyca, MPOBEAEHHOTO K TOYKE KaCaHHUS.
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[Tonb30BaThCSA MPOCTEUIIMMHU T€OMETPUYECKUMU HEPABEHCTBAMM, TTIOHUMATh
UX NPAKTUYECKUI CMBICII.

IIpoBOIUTE OCHOBHBIE T€OMETPUYECKHE TIOCTPOCHUS C ITOMOIIBIO LIUPKYJIA U
JIMHENKHU.

K xoHiy oOydenuss B 8 kJjiacce oOydYaromuiicsi MOJMYYUT CIIECAYIOIIHE
IIPEIMETHBIE PE3YJILTATHI:

Pacrio3HaBaTh OCHOBHBIE BHJBI YETHIPEXYTOJIBHUKOB, WX DJIEMEHTHI,
II0JI30BATHCS UX CBOMCTBAMU IPU PEUICHUH T€OMETPUYECKUX 3a/1a4.

[IpuMeHsATh CBOMCTBAa TOYKHM IEPECEUECHMs] MEIWaH TPEyroJibHUKa (LEHTpa
Macc) B PEILICHUH 3a/1ay.

BiageTe noHsATHEM CpeqHEN JMHUM TPEYTOJIBHUKA W TPAIllClUH, IPUMEHATH
UX CBOWCTBA IIPpU PELICHWH T€OMETpUYECKHX 3anad. Ilosb3oBaTecs TEOpeMoi
dasieca U TEOPEMON O IPOMOPLIMOHATBHBIX OTPE3KAX, IPUMEHITh UX JIJISl PEIICHUS
MPaKTUYECKUX 3a]1a4.

[IpuMeHsTh NpU3HAKK MOA00US TPEYTOIbHUKOB B PEIIEHUH T€OMETPUYECKUX
3ajay.

[Tonb3oBatbess Teopemoit [ludaropa ans pelieHUss TEOMETPUUYECKUX U
npakThyeckux 3agad. CTpoOUTh MaTEMAaTHYECKYI0 MOJIETb B MPAKTUYECKHUX
3a/layax, CaMOCTOSITENIBHO JIENaTh YEPTEXK U HAXOIUTh COOTBETCTBYIOIINE ITTUHBI.

Brmagete DOHATHSAMU CHHYyCa, KOCHMHYCa M TaHI€HCa OCTPOrO yria
IPSIMOYTOJIBHOTO TPEyrojbHUKA. 110J1630BaThCS 3TUMH MOHATHIMU ISl PELICHUS
IIPaKTUYECKUX 3a]a4.

Breruncnars (pa3iuyHbIMU CIOCOOAMM) TUIONIAAb TPEYTOJIbHUKA U TLIOIIAAN
MHOTOYTOJBHBIX ~ GUryp (MOdb3ysiCh, TI€ HEOOXOAUMO, KaJIbKYJIATOPOM).
[IpuMEHSATh MOyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

BrnageTte NOHATHSAMU BIHCAaHHOTO W LEHTPAJIBHOIO YTIJa, MCHOJIb30BATh
TEOPEMBI O BIMCAHHBIX yriaX, yriax MeXay XOpAaMH (CEeKYIIMMH) U YIJIe MEXIy
KacaTeJIbHOM U XOPJIOU MPU PEIICHUHA FT€OMETPUYECKUX 3a1ay.

Brnagers moHATHEM ONMCAHHOIO YETHIPEXYTOJIBHUKA, IPUMEHSTH CBOWCTBA
ONMCAHHOTO YETHIPEXYTOJIBHUKA IIPU PELIEHUU 3aa4.

[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTUKE — CTPOUTh MAaTEMaTUYECKUE
MOJIEeNIU JIJIS 3a/1a4 PeabHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C TPUMEHEHUEM TMOA00US W TPUTOHOMETPHUM (MOJB3YACh, IA€ HEOOXOIUMO,
KQJIbKYJISITOPOM).

K xoHiy oOyuenus B 9 kiacce OOyYarONIMICS TOJYYHT CIETYIOIINE
IPEIMETHBIE PE3YJIbTATHI:

3HaThb TPUTOHOMETPUYECKUE (YHKIMU OCTPBIX YIJIOB, HAXOAUTh C UX
INOMOUIbIO PA3JIMYHbIE 3JEMEHTHl MPSAMOYTOJBHOTO TPEYroJbHUKA («pelIeHue
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IPSIMOYTOJIBHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIBIO KaTbKYJIATOPA) JJIUHBI
Y YIJIBI 17151 HETAOIMYHBIX 3HAUECHUH.

[Tonb30Batbes hopmyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM JIJII HAXOXXJIECHHSI COOTHOIICHUM MEXAY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMM.

Hcnonp30BaTh TEOPEMBI CUHYCOB U KOCHHYCOB JJIsl HAXOKJEHUS Pa3IMYHbIX
3JIEMEHTOB TPEYrOJIbHUKA («PELIEHHE TPEYroJbHUKOBY), IPUMEHATh HUX IpHU
pELICeHNN T€OMETPUUYECKUX 3a/1a4.

Brnagets moHsATHMSMH — npeoOpa3oBaHMS — MOJO0OMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX puryp. ITonp30BaThCs CBOMCTBAMU MO100MS MPOU3BOJIHHBIX
¢uryp, yMeTb BBIYHCIATH JUIMHBI W HAXOAWUTh YIIBl Y MOAOOHBIX (uryp.
[TpumeHsTh cBOMCTBAa MOJOOMS B NPAKTHUUECKUX 3aJadyax. YMETb NPUBOAUTH
IpUMEPHI TOJI0OHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonb30BaThCS TEOpEMaMU O MPOU3BEICHUN OTPE3KOB XOP, O MPOU3BEACHUH
OTPE3KOB CEKYIINX, O KBaJpaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpamMH, MOHUMAaTh MX TI'€OMETPUUECKUNA U (PU3HUECKUN
CMBICJI, TNPUMEHATh HMX B PEIHICHUH T'€OMETPUUYECKUX M (PU3NYECKUX 3a/aad.
[IpuMeHsTh CKaJIIpHOE MPOU3BEACHUE BEKTOPOB ISl HAXOXKJACHHS IJIUH U YTJIOB.

[Tonb30BaTbCd METOAOM KOOPAMHAT Ha IUIOCKOCTH, INPUMEHSATh €ro B
PELICHNH N'€OMETPUUECKUX U IPAKTUYECKUX 3a]a4.

Bragetes NOHATHSAMHU NMPAaBWIBHOIO MHOTOYTOJIBHMKA, JJIMHBI OKPY>KHOCTH,
JUIMHBI TyT'M OKPY’KHOCTH W PaJWaHHON MEphl yIia, YMETh BBIUMCIATH ILIOIIAJb
Kpyra u ero yacteil. [[puMeHsITh NoJydYeHHbIE YMEHHS B IPAKTUYECKUX 3a7adax.

Haxonute ocu (WM UEHTPBI) CUMMETpUM (UTYp, TPUMEHSTh JBHKECHHUS
IUIOCKOCTH B NMPOCTEUIINX CITyYasiX.

[IpuMeHATh MOJIydeHHbIE 3HAHUS Ha MPAKTHKE — CTPOMTh MAaTEMaTUYECKUE
MOJIeNIU JIJIS 3a/1a4 PeaybHOW JKU3HU U MPOBOJUTH COOTBETCTBYIOLIME BBIYMCICHUS
C NPUMEHEHHEM MOoJ00MUs W TPUTOHOMETPUUECKUX (YHKIUN (MOJB3YsACh, T/
HEO00XO0IUMO, KaJIbKYJISITOPOM).



TEMATHYECKOE IINTAHUPOBAHUE
7 KIIACC

14

KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne o/ P Kontpoabnbie  IlpakTHueckue (mpp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchl
[Ipocreiimme reomerpuueckue GUTYphI U
1 Hf cBoiicTBa. 3me 5Hne reOMS; I/I}‘[II;CKI/IX 14 bubmorexa LHOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYMH
bu6mmoreka [IOK
2 Tpeyrobkir 22 1 https://m.edsoo.ru/7f415e2e
3 [TapamtenpHble psiMBIE, CyMMa YIJI0B 14 1 bubnnorexa [HOK
TpEeyroJbHUKA https://m.edsoo.ru/7f415e2e
4 Oxpy>KHOCTb U KpyT. [ 'eomeTpuueckue 14 1 bubnuoreka [IOK
MMOCTPOEHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [JOK
I 7 4 1
> OBTOpeHHE, 06obueHHe sHaHil https://m.edsoo.ru/7f415e2e
OBIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 0



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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8 KIIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
HaumeHnoBaHue pa3jaeioB U TeM nu¢pposbIe
Ne i/m P Kourposbubie IIpakTHyeckue (upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypcsl
N bubnmoreka [JOK
1 HerpipExyrobhiin 12 1 https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOMOPLUOHAIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubnuorexa LIOK
ponopht P > 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbLHUKU
[Imomane. Haxoxaenue momanei
3 Tpe III‘IO.;[I)HI/IKOB u i[/[HOI‘O I‘O.;IIjHiIX ¢bur 14 1 bubmmorexa LOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomaan moxoOHBIX Guryp
4 Teopema [Iudaropa n Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEU
bu6mmoreka [JOK
6 IT i 4 1
OBTOpEHHE, 0000MeHHE HanHil https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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
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9 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/m P Konrpoabnsie IIpakTHyeckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoThbI padoThI
pecypcsbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 Bu6mumotexa [JOK
CUHYCOB. Penienue TpeyroibHIUKOB https://m.edsoo.ru/7f41al2c
) [IpeobpazoBanue mogodus. Merpuueckue 10 1 bubnnorexa [JOK
COOTHOILIEHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
bubmuoreka [IOK
3 B 12 1
CRTOPEI https://m.edsoo.ru/7f41al2c
4 JlexapToBBI KOOPAMHATHI HA IJIOCKOCTH 9 1 bubmmorexa [JOK
P P https://m.edsoo.ru/7f41al2c
[IpaBuibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPYXKHOCTH | IIIOMAIb KpyTa 8 bubmmorexa [JOK
by TR EpyTa. https://m.edsoo.ru/7f41al2c
Brruncienue nomaaei
bu6nmorexa LIOK
6 JBIKCHIA TWIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpenue, 06001IeHNE, CUCTEMATH3AIUS 7 2 bu6nmorexa LIOK
3HAHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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
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IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KoanyecTBo yacoB DJIEKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontpoabubie IIpakTnueckue
n/n Bcero u3yyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI
pecypcbl
1 [Ipocreiimue reomeTpuyecKkue 1 Bbu6mmotreka [JOK
00BEKTHI https://m.eds00.ru/8866b724
bubnunoreka LIOK
2 MBHOroyrojbpHHK, JIOMaHas 1
Y https://m.eds00.ru/8866ch6a
3 CMexHbIE U BEPTUKAIIbHBIE YIJIbI 1 bubmorexa LIOK
P y https://m.eds00.ru/8866¢5c0
4 CMexHbIE U BEPTUKAIBHBIE YIJIbI 1 bubmmorexa LIOK
P y https://m.eds00.ru/8866c¢7be
5 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
6 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
7 CMexHbIE U BEPTUKAJIBHBIE YIJIBI 1
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1
N3mepenue JIMHEUHBIX U YIJIOBBIX
9 BEJIMYMH, BEIYUCIIEHHE OTPE3KOB U 1
yTJIOB
W3mepeHne TMHEHHBIX U YTIOBBIX
10 BEJIMYMH, BEIYUCIICHHE OTPE3KOB U 1 Bubmmorexa [IOK
’ P https://m.edso0.ru/8866c3ea
yTJIOB
W3mepeHne TMHEHHBIX U YTIOBBIX
11 BEJINYUH, BBIUNCIEHUE OTPE3KOB U 1
yTJIOB



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
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N3Mepenne JIMHEHHBIX U YTIIOBBIX

12 BEJIMYMH, BBIUNCIEHUE OTPE3KOB U
YIJIOB
[lepumerp u miaomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYT'OJIbHUKOB
[lepumerp u nomans Guryp,
14 COCTaBJICHHBIX U3
PSIMOYT'OJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTOJIbHUKAX
15 u nepBHquII)e HpeIIC?Z)lBJ};eHI/IH 0 bubmmorexa LIOK
https://m.edsoo.ru/8866ce80
paBHbIX (Urypax
16 Tpu npusHaka paBeHCTBA bubnuoreka [IOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3zHaKa paBeHCTBA bubmmoreka [JOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34e
18 Tpu npu3Haka paBeHCTBa bubmmnoreka HOK
TPEYTOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYroJbHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYrOJIbHUKOB
91 Tpu npu3Haka paBeHCTBa bu6muoreka [JOK
TPEyroJIbHUKOB https://m.eds00.ru/8866e88e
29 IIpu3Haku paBeHCTBa
MPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
93 IIpu3Haku paBeHCTBa

MMpsAMOYTOJIbHBIX TPECYT'OJIbBHUKOB



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
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CBOIiCTBO MeIHaHbI

bu6nmoreka IIOK

24
HpHMoy.,FOHBtIOFO TPEYTOILIHIA, https://m.edso0.ru/8866e9ec
IIPOBEEHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI
25 MPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHON K TUIIOTEHY3€
26 PaBHoGenpenHbie U bubnmoreka [JOK
PaBHOCTOPOHHHUE TPEYTOJIbHUKU https://m.edsoo.ru/8866d6fa
97 [Ipu3Haku u cBOMCTBA bubnuoreka [IOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
28 [Ipu3sHaku u cBoicTBa bubnnoreka [JOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.eds00.ru/8866d880
29 [Ipu3Haku u cBoiicTBa Bbu6mmoreka [JOK
paBHOOEPEHHOTO TPEYroJIbHUKA https://m.edso00.ru/8866e26¢
30 HepaBenctBa B reomeTpuu
bu6nmorexa LIOK
31 H
CPABCHCTEA B TCOMETPHH https://m.eds00.ru/8866e3a2
32 HepasenctBa B reomerpuu
33 HepaBenctBa B reomeTpun
34 IIpssMOyTONBHBIN TPEYTOJIBHUK C bubmuoreka [IOK
yriiom B 30° https://m.eds00.ru/8866eb22
35 IIpsAMOYTONBHBIN TPEYTONBHUK C
yraom B 30°
36 KonTponbhas pabota no teme 1 bubmuoreka [IOK
"TpeyronbHukn" https://m.edso0.ru/8866echc
37 [TapannenpHble psMbIE, UX Bbubmuoteka [IOK

CBOMCTBA

https://m.edso0.ru/8866ef64



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

20

38

39

40

41

42

43

44

[TaTeiit noctynar EBkinna

Hakpecr nexarue,
COOTBETCTBCHHBIE U
OJTHOCTOPOHHUE YIJIBI,
00pa30BaHHbIE NPU NEPECEUEHUU
[apaJUICIIbHBIX IPAMBIX CEKyLIeH

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIC TP TIEPECCUCHUN
MapajuIeNbHbIX IPSIMbBIX CeKYIIeH

HakpecT nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
o0pa3oBaHHbBIE TIPU MTEPECCUCHUH
napajiesIbHbIX MPSAMBIX CEeKyILeH

Hakpecr nexaiuue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHUE YTIIbI,
00pa3oBaHHbIE NPH NEPECEUECHUU
MapaJuIeIbHBIX NPSMBIX CEKYIIEeH

Hakpecr nexaiue,
COOTBETCTBCHHBIE U
OJIHOCTOPOHHHUE YTIIbI,
00pa3oBaHHbIE MPH NTEPECEUEHUU
MapajuIeIbHbIX NPSMBIX CEKYILEeH

HpI/I3HaK MapallICJIbHOCTH NPAMBIX

4yepe3 paBEHCTBO PACCTOSIHUM OT

bu6nunoreka LIOK
https://m.edso00.ru/8866f086

but6mmorexa [IOK
https://m.eds00.ru/8866f3b0



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0
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TOYEK OJIHOU MPSAMOM 10 BTOPOH
IpsAMON

[Ipu3Hak napamuieabHOCTU MPSIMBIX
Yyepes paBeHCTBO PACCTOSHUM OT

45 TOYEK OJIHOU MPSAMOM 10 BTOPOH
NpAMOit
46 CyMMa yriioB TpeyroJibHHKa bubmorexa LOK
https://m.eds00.ru/8866f630
47 CymMmMa yriioB TpeyrojlbHUKa bubmmorexa [JOK
https://m.edsoo.ru/8866f8ba
48 BremHue yritel TpeyrojibHUKA bubmmorexa [JOK
https://m.edsoo.ru/8866fase
49 Bueinue yriiel TpeyroipHUKa
Kontponbnas paboTa mo teme
50 "Ha;zli)nneanLI:e npsiMbIe, CyMMa 1 bubmmorexa [JOK
" https://m.eds00.ru/8866fe6e
yTJIOB TPEYTOJIbHUKA
51 OKpyXHOCTb, XOPJIbI U TUAMETP, UX bubmuoreka [IOK
CBOMCTBA https://m.edso0.ru/88670800
52 KacarenpHast K OKpy»KHOCTH bubmmorexa LIOK
https://m.edso0.ru/88670e9a
53 OKpy»XHOCTbH, BOIHCaHHAs B yTOJI
54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI
55 [Tonstue o 'MT, npumeHeHue B bubnmnorexa LIOK
3a/1auax https://m.edso0.ru/8867013e
56 [Tonstue o 'MT, npumeHeHue B bubnunorexa LIOK
3a7a49ax https://m.eds00.ru/88670508
57 buccekrpuca u cepeTuHHBIN

NEPIIEHANKYIIAP KaK



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
https://m.edsoo.ru/88670508
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IreOMETPHUICCKUEC MECTA TOUCK

OKpy’>KHOCTb, OIIMCAHHAS OKOJIO

bu6nunorexa LIOK

58
TpeyroJibHUKa https://m.edso0.ru/88670a62
59 OKpy’>KHOCTb, OIIMCAHHAsA OKOJIO
TpeyrobHUKA
60 OKpyY’XKHOCTb, BIIUCAHHAS B bubnmnoreka HOK
TPEyroJIbHUK https://m.edso0.ru/8867103e
61 OKpy’>KHOCTb, BIIUCAHHAS B
TPEYTOJIbHUK
62 [Ipocreiimne 3axaun Ha bubnuoreka [IOK
IMOCTPOEHUE https://m.eds00.ru/88671188
63 [Ipocreiimue 3amaun Ha bubnnorexa [JOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
Kontponbnas paboTa mo teme
64 "OI(Tp)KHOCTBII)/I KpyT 1 bubmorexa [IOK
by byT: " https://m.eds00.ru/88671462
['eomeTpuueckne nocTpoeHUs
[ToBTOpenue u 0600IIeHNE 3HAHUI
65 OCHOBHBIX TIOHSITHIA U METOJIOB bubmorexa [TOK
https://m.edso0.ru/886715b6
Kypca 7 Kiacca
bu6nmorexa LIOK
66 4 0 1
TOTOBAT ROMIPOILHA pabota https://m.eds00.ru/886716ec
[ToBTOpenue u 00o0IIeHNE 3HAHUI
67 OCHOBHBIX TTOHSITHIA U METOJIOB
Kypca 7 Kiacca
IToBTOpenue u 06o0IIeHNE 3HAHUI
. bubmuoreka [{OK
68 OCHOBHBIX ITOHITHH 1 METOJIOB

Kypca 7 Kiacca

https://m.edso0.ru/886719bc



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
https://m.edsoo.ru/886719bc
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OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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8 KIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara nugposeie
Tema ypoka Kontposbubie IIpakTHueckue
n/n Bcero u3ydyeHusi o0pa3zoBaTesbHbIE
padoThI padoThbI
pecypcsbl
1 [Tapannenorpamm, ero Npu3Haku u 1 Bu6mumotexa [JOK
CBOMCTBA https://m.edsoo.ru/88671af2
5 [Tapannenorpamm, €ero Npu3HaKu u 1 bubnnorexa [JOK
CBOMCTBA https://m.eds00.ru/88671ca0
3 [Tapannenorpamm, ero npu3HaKku U 1 bubmmoreka [JOK
CBOICTBa https://m.eds00.ru/88671ca0
YacTtHble cayyau napauieaorpaMMoB
4 (mpsimo FOJI?)HI/IK (I))MG KBarp aT), ux 1 bubmorexa LIOK
PAMOY L DOMD, KBaZpat), https://m.eds00.ru/88671dea
MPU3HAKU U CBOMCTBA
YacTtHble ciayyau napauienorpaMMoB
5 (IpsAMOYTOJILHUK, POMO, KBaIpaT), UX 1 bubmmorexa LIOK
PAMOY ) DOMD, KBaZpat), https://m.eds00.ru/88671f20
MIPU3HAKU U CBOMCTBA
YacTHble cyyad napamieaorpaMMoB
6 (IpAMOYTONEHUK, POMO, KBaJIpaT), UX 1 bubmmorexa [JOK
pAMOY D POMD, KBalpat), https://m.eds00.ru/8867209¢c
MIPU3HAKU U CBOMCTBA
bubnmorexa LIOK
7 T 1
patiettit https://m.eds00.ru/88672358
3 PaBHOOOKas ¥ IPAMOYTOJIbHAS 1 bubmuoreka [IOK
Tpaneuuu https://m.edso0.ru/8867252e
9 PaBHOOOKas 1 IpsIMOYTOJIbHAS 1 bu6muoreka [JOK
Tpaneuuu https://m.eds00.ru/88672858
10 Merton yaABOECHUS MEIUAHbI 1 but6mmoreka [IOK



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
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https://m.edso0.ru/88672b14

11 [lenTpanbHas cuMMeTpus bubamorexa LIOK
https://m.eds00.ru/88672b14

12 KonrponsHas pabora o Teme 1 bubmunoreka [JOK
"YeTbIpEXyroJpHUKH" https://m.eds00.ru/88672c9%

13 Teopema daneca u TeopeMa o bubnmnoreka HOK
MPOMOPIMOHATIBLHBIX OTPE3KaX https://m.eds00.ru/8867337a

14 Cpenusig nuHus TPEYroJbHUKA bubmmorexa [IOK
https://m.eds00.ru/88672e0c

15 Cpenusiga nuHus TpEYroibHUKA bubmorexa HOK
https://m.eds00.ru/88672f38

16 Tpanenus, e€ cpeHss TMHUS bubmmorexa LIOK
https://m.eds00.ru/88672358

17 Tpaneuus, €€ cpeaHssa TUHUS bubnmorexa [IOK
https://m.eds00.ru/88673064

18 [IponopuiroHabHbBIE OTPE3KU brbmmorexa [TOK
https://m.eds00.ru/88673794

19 [IponopuiroHabHbBIE OTPE3KU brbmmorexa [TOK
https://m.eds00.ru/88673794

20 IlenTp Macc B TpeyroJIbHUKE bubmorexa LOK
https://m.eds00.ru/886738fc

bubnmnoreka HOK
21 Honobusie Tpeyronbii https://m.edSO(])_.I ru/88673a78

99 Tpu npuznaka nogodus bu6muoreka [JOK
TpEyroJIbHUKOB https://m.edso0o.ru/88673bae

93 Tpu npusHaka nonodus bubmuoreka [IOK
TPEyroJIbHUKOB https://m.eds00.ru/88673d52

24 Tpu npuznaka nogodus bubmuoteka [IOK



https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
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TPEyroJIbHUKOB https://m.eds00.ru/8867400e
o5 Tpu npuznaka nogodus
TPEYTOJIbHUKOB
26 [TpumeneHne o 00U IPH PEeILICHUH
IIPaKTUYECKUX 3a7a4
97 KontposbHas paboTa mo teme 1 bubnmnoreka HOK
"[TomoOHBIE TPEyTOJbHUKH" https://m.eds00.ru/8867445a
98 CBolicTBa miomaaeu bubnunoreka LIOK
reOMEeTpUUYECKUX QUryp https://m.edsoo.ru/886745fe
29 @opMyIIbI IS IUIOIIAIH bubnuoreka [IOK
TpEyToJIbHUKA, NTapaJlIeorpaMmma https://m.edso0.ru/88674860
30 @opMyIbl IS IUIOMIAAN bubnuoreka [IOK
TpeyroJIbHUKA, apajlieorpaMma https://m.edso0.ru/88674a22
31 DopMyJbl Ui 10N Bbu6moteka [JOK
TpEeyrobHUKA, apajlieaorpamma https://m.edso0.ru/88674a22
39 DopMyJIbl IS 0N bubmuoteka [IOK
TpEeyroJibHUKa, MapajiyieJorpaMmma https://m.eds00.ru/88675288
33 @opMyIbl IS IUIOIIAAN bubmmnoreka HOK
TpEyroJIbHUKA, apajljieJorpaMma https://m.eds00.ru/8867542c
34 Brruucnenue miomaaei CiaoKHbIX bubmmoteka IIOK
¢buryp https://m.eds00.ru/88674e78
35 [Tnomanu ¢uryp Ha KiIeT4aToi bubnuorexa [IOK
Oymare https://m.eds00.ru/8867473e
36 [Tnomanu monobHeIX puryp
37 [Tnomaan momoOHBIX GuUryp
38 3ajauu ¢ IPaKTUYECKUM bubnmnoreka [JOK

coJiepKaHUuEM

https://m.eds00.ru/88675558



https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288
https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
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39 3aa4u ¢ TPaKTUYECKUM bubnmnoreka HOK
CoZIEpIKaAaHUEM https://m.eds00.ru/88675684
40 Pemenue 3amad ¢ moMOIIBLI0 METOIA bubnunorexa LIOK
BCIIOMOTAaTEJILHON ILIOMIAaU https://m.edso0.ru/88674f90
41 KonrponsHas pabora o teme 1 Bu6muoteka [JOK
"ITnomaas" https://m.edso0.ru/8867579c¢
42 Teopema I[Tudaropa u eé bubnmnoreka HOK
MIPUMEHEHUE https://m.eds00.ru/88675918
43 Teopema [Tudaropa u eé bubmmoreka [JOK
MPUMEHEHUE https://m.edso0.ru/88675918
44 Teopema [Iudaropa u eé bubnuoreka [IOK
IIPUMEHEHHE https://m.edsoo.ru/88675abc
45 Teopema ITudaropa u eé
MIPUMEHEHHE
46 Teopema [Iudaropa u eé
MIPUMEHEHHE
OrnpesienieHne TPUTOHOMETPUIECKUX
i OCTPOro yria
47 ysicii octporo yra F— bubmuoreka [IOK
FIPAMOYTOIBHOTO Tpeyrox ’ https://m.eds00.ru/88675d32
TPUTOHOMETPUYECKUE COOTHOLIEHUS
B MIPSIMOYTOJIbHOM TPEYTOIbHHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnorexa [JOK
TOXJIECTBO https://m.edso00.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUUYECKOE
TOXAECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE

TOXACCTBO



https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
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KonTponbhas pabota no teme

bu6nmoreka IIOK

o1 "Teopema IIudaropa n Hauana 1
P barop https://m.eds00.ru/8al407e8
TPUTOHOMETPHH
59 BnucanHuble U IEeHTpaIbHBIE YTJIbI, bubnmoreka [JOK
YIroJl MeX1y KacaTeJIbHOU U XOPA0oU https://m.edsoo.ru/8a1415b2
53 BnucanHble U IEHTpaIbHBIE YTIIbI, Bu6muoteka [JOK
YIroJl MeX1y KacaTeJIbHOU U XOPA0oU https://m.edsoo.ru/8a141940
54 Brircannble ¥ IEHTpaIbHBIE YTJIbI, bubnnoreka [JOK
YIoJl MEXAy KacaTeJIbHOW U XOpAOoH https://m.edsoo.ru/8al141b34
55 VYribl MeXAY XOpJaMu U CEKYLIUMU
56 VYTIIbI MEXKIY XOpJIaMH U CEKYIITUMU
Bnucannble U onrcaHHbIe
57 YeThIPEXYTOJIbHUKH, UX MPU3HAKH U bubmmorexa [JOK
VPery P https://m.eds00.ru/8a140f86
CBOHCTBa
Brrcannble u onrcaHHbIe
58 YETBIPEXYTOJIbHUKHU, UX NPU3HAKU U brbmmorexa [IOK
. pexy ’ p https://m.edsoo.ru/8al1416d4
CBOICTBa
BrircaHHBIC M OTICAaHHEIC
59 YEeTBIPEXYTOJILHUKY, UX PU3HAKH U bubmorexa LOK
. pexy ’ P https://m.edsoo.ru/8al416d4
CBOICTBa
[IpuMeHeHne CBOWCTB BIIMCAHHBIX U
60 OIMCAHHBIX YETHIPEXYTOIHHUKOB MIPU
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
[IpumeHeHne CBOMCTB BIMCAHHBIX U
61 OIMHMCAHHBIX YETHIPEXYTOILHUKOB TIPH
pEIICHNY TEOMETPUUYCCKUX 3a/1a4
62 B3anMHOe pacnonokeHue 1Byx bu6muoreka [JOK

OKPYKHOCTEH, 00III1e KacaTeIbHbIE

https://m.edsoo.ru/8a1410a8



https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
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63 Kacaunue okpyxaocTel 1 Bubmaorexa ITOK
Py https://m.edsoo.ru/8a1410a8
KonTponbHas padota mo Teme "Yrisl
64 B OKPVI)KHOCTH. Briicanusle u 1 1 Bubmaorexa ITOK
Py ' | https://m.edso0.ru/8a141c88
OIMHMCAHHBIC YETHIPEXYTOJILHUKH
[ToBTOpEHNE OCHOBHBIX MOHSATUN U
65 METOIOB KYPCOB 7 M 8 KJIAaCCOB 1 Bubmaorexa ITOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHNEe 3HAHUI
IToBTOpEHNE OCHOBHBIX MOHATHH H
66 METOIOB KYPCOB 7 U 8 KJIaCCOB 1 buGnuorexa [IOK
FOB KYP . ’ https://m.edsoo.ru/8al4lefe
000011eHE 3HAHUNA
bubnunoreka LIOK
67 51 0 1 1
TOTOBAd KOHTPOTIbHAA paboTa https://m.edso0.ru/8a142368
IToBTOpEHNE OCHOBHBIX MOHATHH M
68 METOLOB KYPCOB 7 M 8 KJIaCCOB 1 buGnuorexa [IOK
A yp . ’ https://m.edsoo.ru/8al420ac
000011IeHNE 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 68 5

[NPOTPAMME



https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
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9 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi  odpa3oBaTeJIbHbIE
padoThbI padoThI
pecypcsl
1 OnpeneneHne TPUrOHOMETPUYECKUX 1 bubmmorexa [IOK
¢ynkuuit yrimos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 DopMyITbl IPUBEACHUS 1
bubmuorexa [JOK
3 T 1
COPEME KOCHILYCOB https://m.edso00.ru/8a14336¢
4 Teopema KOCHUHYCOB 1
bu6mmoreka [IOK
° Teopema kocuitycos 1 https://m.edsoo.ru/8al42d5e
bu6mmoreka [IOK
6 T 1
SOPEMa CHHYCOB https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycOB 1
8 Teopema cuHYCOB
9 Haxoxnenue nivH CTOpoH U 1 bubnuotexa [JOK
BEJIMYUH YIJIOB TPEYTOJIbHUKOB https://m.eds00.ru/8a1430b0
bu6mmoreka [IOK
10 P 1
SHICHHC TPEYTONBIIROB https://m.edsoo.ru/8al42ac0
bu6mmoreka [IOK
11 Pettertite TpeyrombHiion 1 https://m.edsoo.ru/8al42ac0
bubmuorexa [JOK
12 P 1
CHICHIC TPEYTONBHIKOB https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroapHuKoB 1 bubmmorexa LIOK

https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
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[TpakTHueckoe NpUMeHEeHUe TEOpeM

bu6mmoreka [IOK

14 CHHYCOB M KOCHHYCOB https://m.edso00.ru/8al42c3c
15 [TpakTHueckoe MpUMeHeHUe TEOpeM
CHUHYCOB U KOCUHYCOB
16 KonTtponbHast pabora o Teme 1 bubmumoreka [IOK
"Pemenue TpeyroJbHUKOB" https://m.edsoo.ru/8a14392a
bu6mmoreka [IOK
17 [TonsTie o npeodbpazoBaHUU OO0 https://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIC JIEMEHTHI bubmuorexa [JOK
noJ00HBIX pUryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE SJIEMEHTHI
no100HbBIX puryp
Teopema 0 mpoU3BEAECHUN OTPEZKOB
20 XOpJ1, TeOpeMa O MIPOU3BEACHUU bubnuorexa [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJlpaTe KacaTeabHOU
Teopema 0 mpOU3BEAECHUN OTPEZKOB
21 XOpI, TEOpEMA O MPOU3BEACHUN bubnnoreka [JOK
OTPE3KOB CEKYIIHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeabHOU
Teopema 0 mpoU3BEAECHUN OTPEZKOB
99 XOpI, TEOpEMA O MPOU3BEACHUN bubnnorexka [HOK
OTPE3KOB CEKYIINX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJlpaTe KacaTeabHOU
93 [IpuMeHeHre TeopeM B pelIeHUH bubnuoreka [IOK
reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpuMeHeHne TeopeM B pELLICHUH bubnnorexa [JOK

TCOMCTPHUICCKUX 3aaaY

https://m.edsoo.ru/8al443fc



https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06
https://m.edsoo.ru/8a1443fc
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[IpumeHeHue TeOpeM B pelIeHUH

bu6mmoreka [IOK

25 reOMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTponbhas pabota no teme
26 "[IpeobpazoBanue mo00wus. 1 bubnmoreka [JOK
Metpuueckue COOTHOIIEHHUS B https://m.edso00.ru/8a1447a8
OKpYX)HOCTH"
OrnpeneneHne BEKTOPOB.
27 d)Hsz[{eCKHﬁ u reOMIe)TpI/IquKI/Iﬁ bubmmorexa [JOK
https://m.edso0o.ru/8a144960
CMBICJT BEKTOPOB
28 CroxeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CiioxeHue ¥ BBIUUTaHUE BEKTOPOB, bubnnoreka [JOK
YMHO>KEHHE BEKTOPa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB,
YMHOKEHUE BEKTOpa Ha YUCIIO
31 Pa3znoxxeHnne BekTopa 1o 1ByM
HEKOJUTMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Koopzitaret sektopa https://m.edsoo.ru/8al44fbe
CkanspHO€ IPOU3BEJICHUE BEKTOPOB,
33 €ro HpI;/)IMeHGEI/Ie IS HaXO)K)IeHI/II:I bubmorexa LOK
https://m.edsoo.ru/8a14539c
JUTHH U YTJIOB
CxkansipHO€ MPOU3BE/ICHUE BEKTOPOB,
34 €ro HpiMeHeII;He IUIS HaxomneHHIjI bubnmorexa [IOK
https://m.edsoo.ru/8a14550e
JUTHH U YTJIOB
35 Pemenue 3a1au ¢ MOMOIIBIO bu6mmoreka [IOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenne 3amau ¢ moMomnbIo bubmuoreka [JOK



https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
https://m.edsoo.ru/8a144c3a
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BEKTOPOB

[IpuMeHeHre BEKTOPOB IS PELLICHUS

https://m.edsoo.ru/8a1458c4

37
3a1a4 GU3UKU
38 KontponpHast pabora o Teme 1 bubnuoreka [IOK
"BekTops!" https://m.edso0o.ru/8a145b08
39 JlekapToBbI KOOPAMHATHI TOYEK HA
IUIOCKOCTH
. bubnuorexa [JOK
40 ¥PaBHEHHE MPAMOH https://m.edso0o.ru/8al45c48
41 VYpaBHeHue npsMon
bu6mmoreka [IOK
42 ¥PABHEHHE OKPYKHOCTH https://m.edsoo.ru/8al4635a
43 Koopannatel TOuek nepeceyeHus bu6mmorexa [IOK
OKPY’KHOCTHU U IIPSIMOM https://m.edso00.ru/8a146620
MeTtoa KOOpAMHAT MPH pelIeHUH
44 r€OMETPUYECKHX 3a/1a4,
NPaKTUYECKUX 3a/1a4
MeTtoa KOOpAMHAT MPH peIIeHUH
45 r€OMETPUUYECKHX 3a/1ay,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUH
46 r€OMETPUUYECKHX 3a/1ay,
NPaKTUYECKUX 3a/1a4
KonTponbhas pabota no teme
47 " JlekapTOBBI KOOPAUHATHI HA 1 bubmmorexa [OK
" https://m.edso0.ru/8al46e0e
IUIOCKOCTH
48 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, bub6nuorexa [IOK

BBIYHMCIICHHUEC UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
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bubmuorexa [JOK
49 Hueno m. Jlmira oxpyscocTH https://m.edsogru/8a1472c8
bubnmoreka [JOK
50 Hueno m. Jlmita okpysicocTH https://m.edsogru/8a14714c
o1 JlnnHa nyru OKpy>KHOCTH
52 Panuannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubmmorexa [JOK
https://m.edso0o.ru/8al147426
54 [Tmomane kpyra, ceKTopa, CerMmeHTa bubmorexa LHOK
https://m.edso00.ru/8a147750
55 [Tnomanp kpyra, cekTopa, CerMeHTa bubmmorexa LOK
https://m.edso00.ru/8a147750
56 [NousTHE O ABMKEHUH IUIOCKOCTHU bubnmorexa LOK
https://m.edsoo.ru/8al147c82
57 [TapanienpHbIN IEpEHOC, TOBOPOT bubmmorexa LIOK
https://m.edso00.ru/8a147f16
58 [TapamienpHeli IEPEHOC, TOBOPOT Bubmmorexa LIOK
https://m.edso00.ru/8a147f16
59 [TapamienpHbIi IEPEHOC, TOBOPOT
60 [MapannenbHbIH IepeHoc, TOBOPOT
61 ITpumeHeHne ABMKEHUN TPH bubnuoreka [IOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponsHas pabora mo Temam
62 "IIpaBHIIbHBIE MHOTOYTOJIBHUKH. 1
OKpyXHOCTb. J|BH>KEeHMS MIIOCKOCTH"
63 [ToBTOpenwue, 0600IIEHNE, bu6mmoreka [IOK

cucreMarusanus 3HaHui. 3mepenue

https://m.edso0.ru/8a148524



https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2
https://m.edsoo.ru/8a148524
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64

65

66

reOMETPUYECKUX BETUUYMH.
TpeyrosbHUKH

[ToBTOpEHME, 0600IIECHUE,
CHUCTEMAaTU3aIUsl 3HAHHH.
[TapamiensHbIe U TEPIICHIUKYIISIPHBIC
psIMbIC

[ToBTOpEHmE, 0600IICHNE,
CHUCTEMAaTU3AIUs 3HAHHH.
OKpY>KHOCTb U KPYT.
['eomeTpuyeckue MocTpoeHus. Y Iibl
B OKPY>KHOCTH

[ToBTOpEHME, 0000IICHUE,
cucTeMaTu3alus 3HaHui. BrincanHbie
U OITUCAHHBIC OKPY>KHOCTH
MHOT'OYTOJIbHUKOB

bubmuoreka [JOK
https://m.edso00.ru/8a148650

67

68

Hrorosas KOHTPOJIbHaA pa60Ta

[ToBTOpenue, 06001IEHNE,
cHUCTEMaTH3als 3HAHWI

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

OBIIEE KOJIMYECTBO YACOB 110
[NPOTPAMME
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IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJbBTATAM OCBOEHMUSI
OCHOBHOM OBPA30OBATEJIBHOM ITPOI'PAMMBI

7 KIIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHHUS OCHOBHOM
NPoBePSIEMOro .
00pa3oBaTeJILHOM MPOrPaMMbI OCHOBHOT'0O 00111€er0 00pa30BaHus
pe3yjabTara
6 I'eomerpust
Pacrio3naBaTh M3y4CHHBIE TEOMETPUYCCKUE (UTYPBI, OMPEICIATh HX
B3aMMHOE pACIIOJIOKEHHE, H300paxaTb TIeoMeTpHUYecKre (Urypsl,
6.1 BBITIOJIHATh YEPTEKU MO YCIOBHUIO 3a1adyu. M3mepsarh JIUHEHHBIE U
YIJIOBbIE BEIMYMHBL. Pemars 3a1aun Ha BBIUMCIEHUE JIMH OTPE3KOB U
BEJIMYUH yTJIOB
Henatb rpyOyto OIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYUH MPEIMETOB B
6.2 peallbHOM JKW3HU, pa3MepoB MPHUPOAHBIX OOBEKTOB. Paznmuuarth
pa3Mepbl ATHX 0OBEKTOB MO MOPSIAKY BETUIUHBI
6.3 CTpouTh 4epTek U K TEOMETPUUECKUM 3a7a4am
[Tonp30BaThCsl MpU3HAKAMH PAaBEHCTBA TPEYTOJbHUKOB, UCIIOJIb30BATh
6.4 MPU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUU
3a1a4y
65 [IpoBoauTh  JIOTMYECKHE  PACCYKAEHHS  C  HMCIOJb30BAHHUEM
' TEOMETPUUYECKHUX TEOPEM
[Tonp30BaTbCs MIpU3HAKaMU paBeHCTBa MPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEJIMaHbI, MPOBEAEHHON K TUINOTEHY3€
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUU T€OMETPUICCKUX 3a71a4
Onpenenars MapauieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
6.7 oOpa3yer ¢ HUMH cekymias. OnpenensaTh NapaiielbHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOU A0 TOYEK
JAPYrou npsMou
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOANTHh BBIYHCICHUS H HAXOAUTh YHUCIOBbIE U OYKBEHHBIE

3HAYCHHA YIJIOB B TI'COMCTPHYCCKHUX 3agadax C MCIIOJIb30BAHUCM
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CYMMBI YTIJIOB TPEYTOJIBHMKOB M MHOI'OYTOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEYCHUU JIBYX MApaJUICIbHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4r Ha HAXOXKXIACHUC YT'JIOB

BJ'IaI[eTB IIOHATHEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. YMeThb

6.10 OTpeNeNiATh OUCCEKTPUCY yIia M CEepeAMHHBIA TMEPHEeHIUKYISp K
OTPE3KY KaK FreOMETPUYECKHE MECTa TOYEK
@opMynupOBaTh ONPENCICHUS OKPYKHOCTH M Kpyra, XOpIbl U
6.11 JMaMeTpa OKPY>KHOCTH, IIOJb30BaTbCsl MX CBOWCTBAaMHU. Y METh
MIPUMEHSTh 3TU CBOMCTBA MPH PEIICHUHU 3324
Brnagerp moHsTHEM ONHUCAHHOW OKOJO TPEYTrOJbHHKA OKPY>KHOCTH,
yMeTh HaxoauTb e€¢ 1meHTtp. llomp3oBathcs (hakTamMM O TOM, YTO
6.12 OHMCCEKTPUCHI YTIIOB TPEYTOJIbHHUKA MEPECEKAOTCS B OJTHOM TOUYKE, U O
TOM, YTO CEpEIMHHbIE NEPIEHIUKYJAPbl K CTOPOHAM TPEYroJbHUKA
MepeceKaroTcs B OJJHOU TOUKE
Brnagerp moHsATHEM KacaTeIbHOW K OKPYXKHOCTH, TOJIb30BATHCS
6.13 TEOpEeMOW O TEPHEeHIUKYISIPHOCTH KacaTeIbHOM W  pajamyca,
IIPOBEIEHHOTO K TOUKE KaCaHHs
6.14 [lonb30BaTbcs MPOCTEHIIMMU T'€OMETPUYECKUMH HEpPAaBEHCTBaMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICT
6.15 IIpoBOANTH OCHOBHBIE TI'€OMETPUUYECKHE IIOCTPOCHMSI C IIOMOIIBIO
. LHUPKYJISL U JIMHEHKHU
8 KIIACC
Kon .
IIpoBepsiemble npeIMeTHbIE pPe3yJIbTAThI 0CBOEHHS] OCHOBHOM
NpoBepsieMoro .
o0pa3oBaTe/IbHON NPOrpaMMbI OCHOBHOI0 00111er0 00pa3oBaHusl
pe3yJbTarta
6 I'eomeTpus
6.1 Pacrio3naBaTh OCHOBHBIE BHJIBI UYETBIPEXYTOIHHUKOB, MX JJIEMEHTHI,
' TI0JIb30BAaThCS UX CBOMCTBAMU MPU PEIICHUU T€OMETPUUYECKUX 3a/1ad
6.9 [IpumeHsTh CBOWCTBA TOYKM IE€pPECEUEHUS] MeAHWaH TpPEyrojbHHUKA
' (meHTpa Macc) B pelieHUu 3a1a4
6.3 Brnagerp mnossiTHeM cpeAaHeW JMHMM TPEYroJlibHUKA W Tpareluu,

NPpUMCHATL HX CBOMCTBA npu pemeHuu TCOMCTPUYCCKUX 3aJady.
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[Tonb3oBatbes Teopemoit dasieca U TeopeMold 0 MPOHOPLHMOHATBHBIX

OTpEC3Kax, MPUMCHATH UX JJIA PCIICHUSA NPAKTUICCKUX 3a/1av

[IpumeHsaTh NpU3HAKM NOAOOMS  TPEYrOJAbHUKOB B  PELIEHUU

o4 F€OMETPUYECKUX 3a]1a4
[Tonb3oBatbes Teopemoit [ludaropa s perieHns reoMeTpUYecKUX U
65 MpakTU4eckuX 3anad. CTpouTh MaTEMATUYECKYH0 MOJENIb B
' MPAaKTUYECKUX 3aJa4aX, CAMOCTOSITENbHO JEJIaTh YEPTEXK U HAXOAUTh
COOTBETCTBYIOILNE JAJINHBI
Brnagers moHATHSIMM CUHYCa, KOCHMHYyCa M TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TpeyroyibHUKa. lloyib30BaThCAd 3THUMH MOHATUSIMHU
JUISl pEIIEHUs] NPAKTUUECKUX 3aa4
Beruucnsate (pa3nuuHbIME  CIIOCOOAMHU) TUIOMIAJL TPEYTOJIbHUKA |
6.7 IUIOL[AAM MHOTOYTONBHBIX Guryp (monb3ysach, TJe HEOOXOAMMO,
' KaJIBKYJISATOPOM). [IpUMEHSTh MONMyYeHHbIE YMEHHUS B MPAKTUYECKUX
3a1auax
Bragetb NOHATUSAMHU BOMCAHHOTO U LIGHTPAJIIBHOTO YIJIa, UCIOIb30BaTh
6.8 TEOpPEMBI O BIHUCAHHBIX yTriaX, yriax MeXay XopAaMu (CEeKyIIUMHU) U
' yrile MEXIy KacaTelbHOM M XOPIOM IPU PEHIEHUU I'€OMETPUUYECKHUX
3a1a4
6.9 Brnanerp mNOHATMEM ONMCAHHOTO YETHIPEXYTOJbHUKA, TPUMEHSTh
' CBOMCTBa OMMCAHHOI'O YETHIPEXYTOJbHUKA MTPH PEIICHUH 3324
[IpuMeHATh TONMy4YEeHHBIE 3HAHUST HA TPAKTUKE — CTPOUTH
6.10 MaTeMaTUYeCKUEe MOJENIH AJiA 3aJad peallbHOW >KU3HU U TPOBOJIUTH
' COOTBETCTBYIOIIME BBIYUCIEHHUS C TNPUMEHEHHEM moao0us u
TPUTOHOMETPHUH (TI0JIB3YSCh, I'/Ie HEOOXOIUMO, KAJIbKYJISATOPOM)
9 KJIACC
Kon o
IIpoBepsiemble npeIMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpoBepsIeMoro .
o0pa3oBaTe/IbHOI NPOrPaMMBbI OCHOBHOT'0 00111er0 00pa30BaHUs
pe3yJbTarTa
6 I'eometpus
6.1 3HaTh TPUTOHOMETPUYECKHE (YHKIIMH OCTPHIX YIIIOB, HAXOAHUTH C HX

IIOMOIIBIO PA3JIMYHBIC J3JIEMCHTBLI IPAMOYTOJBHOI'0 TPCYroJIbHHUKA
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6.2

(«pemieHue  MPSMOYTOJBHBIX  TPEYroJbHUKOBY»). Haxomuts (c

IIOMOIIBIO KaJ'IBKy.H}ITOpa) AJIMHBI U YTJIbL UL HETAOJIMYHBIX 3HAYECHUI

Ilons30BaThCs (bOpMy.]'IaMI/I IIPUBCACHUA u OCHOBHBIM
TPUTOHOMCTPUYCCKHUM TOXACCTBOM IS HAXOXICHHUA COOTHOIICHUM

MCKAY TPUTOHOMCTPHUYCCKUMHA BCIMUYNHAMUA

6.3

Hcnons3oBath TEOpPEMBI CHHYCOB M KOCHUHYCOB JUIsl HaXOXKIACHUS
Pa3IMYHBIX AJIEMEHTOB TPEYIOJbHUKA («PELIEHUE TPEYTOJbHUKOBY),

IMPUMCHATH UX ITPU PCIICHUHN T'COMECTPHUICCKUX 3a0a4

6.4

Brnagerp moHsTHSMH TIpeoOpa3oBaHUS IMOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX (uryp. Ilomp30BaThcs CBOWCTBAMHU IMOAOOMS
MPOU3BOJILHBIX (DUTYP, YMETh BBIYHCIIATH JUTMHBI U HaXOIWUTh YIJIBI Y
noo0HbIX Quryp. [IpuMeHsTh CBOHCTBa MOMOOUS B MPAKTHUECKUX
3ama4ax. YMeTh TPHUBOIAUTH MPUMEPHl MOAOOHBIX (uryp B

OKpY aroIleM MUupe

6.5

ITons30BaThCA T€OpEMaMu O TMPOU3BCACHUHU OTPE3KOB XOpAd, O

MIPOU3BEICHUN OTPE3KOB CEKYIINX, O KBaIpaTe KacaTelIbHON

6.6

Ilonp30BaTbcst  BEKTOpPAMM, IIOHUMAaTb UX TIEOMETPUYECKUN U
(¢u3NYeCKUi CMBICH, MPUMEHATh MX B PEIIEHUU T€OMETPUYECKHX U
¢usnueckux 3anad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHE BEKTOPOB

I HAXOXKACHU A UIMH U YTJIOB

6.7

ITons30BaThCA MCTOAOM KOOpJAMWHAT Ha IIIOCKOCTHU, IPHUMCHATHL €ro B

PCHICHUU I'COMCTPUYICCKUX U ITPAKTHUYICCKUX 3a1a1

6.8

6.9

Brnamerp NOHATMSMH — TPaBUIBHOTO  MHOTOYT'OJIBHMKA,  JUIMHBI
OKPY’KHOCTH, JUIMHBI JYI'M OKpPY>KHOCTH M pPaJMaHHOW Mepsl yrIua,
YMETb BBIUMCIATH IUIOMAAL Kpyra M ero uyacred. IIpumensTs

MOJIYUCHHBIC YMCHUS B ITPAKTHUYCCKUX 3adadax

HaxonuTe ocu MM LEHTPBl CUMMETPHH GUTYP, TPUMEHSTh ABHKEHHS

IIJIOCKOCTH B HpOCTCfII.HPIX clrydadax

6.10

[IpumeHATh MOJIydEHHBIE 3HAHUSA HA IMPAKTUKE —  CTPOUTH
MaTeMaTUYECKUE MOJEIM Uil 3aJay peajbHOW >KU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYUCICHUS C TNPUMEHEHHEM ToI00us U

TPUTOHOMETPUYECKUX  (YHKIHMK  (TOJB3ysICh, THI€ HEOOXOAUMO,
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KaJIbKYJISITOPOM)




41

ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS
6 I'eomerpust
Havanpubie nousatus reometpuu. Touka, mpsimasi, OTpe30K, Jdyd. Yrou. Buabl
6.1 yriioB. BeprukanpHble M cMexHbIE yribl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJbHUK. [lapamiensHoCTh U epIeH UKy IIPHOCTD MPSIMBIX
6.9 Cummerpuunbie  Qurypbl. OCHOBHBIE CBOIICTBa OCEBOHl CHMMETPHH.
' [Ipumepbl cHMMETpHUH B OKPYIKAIOLIEM MUPE
6.3 OcCHOBHbBIE TIOCTPOEHUSI C TOMOIIBIO LUPKYJS U JUHEHKU. TpeyroibHUK.
' Bricorta, Mmenuana, OuccekTpuca, UX CBOWCTBA
6.4 PaBHOOepeHHBII M PaBHOCTOPOHHHMH  TpeyroipHUKU. HepaBeHCTBO
' TpeyrojbHUKa
65 CpolicTBa W TpU3HAKKM PaBHOOEIPEHHOro TpeyroibHUKa. llpusHaku
' paBEeHCTBA TPEYTOJbHUKOB
6.6 CpoiicTBa 1 NMPU3HAKU MapaJlIeNbHBIX NPsAMbIX. CyMMa yIJIOB TPEyTOJIbHHKA.
' BHenue yrisl TpeyrojipHuKa
[IpssmoyronbHblil  TpeyroapHuK. (CBOMCTBO MeIUaHbl MPSAMOYTOJIBHOTO
6.7 TpEyrojbHUKa, TMpoBeNEHHOM K rumnoreHy3e. [lpu3Haku paBeHCTBa
' IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpSIMOYTONBHBIN TPEYrOJbHUK C YIJIOM B
30°
HepaBencrBa B reomeTpuu: HEPAaBEHCTBO TPEYroJIbHWKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OouyblieM yriie W Oonblielt  CcTOpoHE
TpeyrojapHuKa. lleprienuKysp 1 HakKJIOHHAs
6.9 I'eomerpuueckoe Mecto TOYek. buccekrpuca yrma W cepeaUHHBINA
' MEPIEHIUKYIISIP K OTPE3KYy KaK F€OMETPUUYECKHE MECTA TOUEK
OxpyXHOCTb W Kpyr, XOpAa M JuaMeTp, HuX CBoiicTBa. BzanMmHoe
6.10 pacrmoyioKeHue OKpY)KHOCTH ® mnpsimoit. KacarempHas u  cekymas K
OKPYXHOCTH
6.11 OKpyXHOCTh, BIHMCAHHAs B yroj. BrmucaHHas W ONHMCaHHAs OKPY>XHOCTH
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TPEYroJbHUKA

8 KUIACC
Kon IIpoBepsieMblii 3J1IeMEHT COAEPKAHMS

6 I'eomerpust

6.1 UYersipéxyronbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyroibHUK, poMO, KBaJpaT, UX MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHOOOKas Tpanenus, e€ cBoicTBa U npusHaku. [IpsmoyronabHas
' Tpanenus

6.4 Meron yaBoenust meauansl. LlenTpanbHas cummerpus. Teopema Paneca u
' TeopeMa O MPONOPLMOHAIBHBIX OTPE3Kax

6.5 Cpennue TMHUU TpEYrojbHUKA U Tpaneuuu. LleHTp Mace TpeyroipHuKa

. [Tonobue TpeyronbHUKOB, KoddduiueHt mnomodbus. I[IpusHaku mogobus
' TpeyrojabHUKOB. [IpruMeHenue nogolust npy peleHu NpakTHYeCKuX 3a/1a4

6.7 @opmynbl AN IUIOMIAAM  TPEyrojibHUKA, Napajierorpamma, pomba H
' Tpaneuuu

6.8 CpoiicTBa muomazel reomerpuyeckux ¢uryp. OTHomIeHHE TUIOIIAAeH
' noJI00HBIX uUryp

6.9 Brruncnenue miomanei TpeyroabHMKOB U MHOTOYTOJIBHUKOB Ha KJIETYAaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MIPaKTUYECKHX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTpPOr0 YIJIa NPSMOYTOJBHOTO TpPEYTrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHE
¢bynkuun yrios B 30°, 45° u 60°

6.12 BrnucaHHblE M LIEHTpalbHBIE YIJIBI, YIoJl MEXAy KacaTeJIbHOM U XOpAOH.
' VYTIibl MeXAY XOpJIaMu U CEKYLTUMU

6.13 BrnrcanHbIe U ONMCAHHBIE YETHIPEXYTOIBHUKU

6.14 B3aumHoe pacnonoxeHue IByX OKpyxHocTell. Kacanume oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPYKHOCTSAM

9 KVIACC
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Kon IIpoBepsieMblii 31eMeHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Taureuc yriaoB ot 0 o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pemenne tpeyroabHUKOB. TeopeMa KOCHHYCOB M TeopeMa CUHYCOB. PelieHue
6.2 MPAKTUYECKUX 33/7a4 C MCIOJIb30BAaHUEM TEOPEMbl KOCHHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeoOpazoBanue momodus. [1ogodre cOOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema o mpou3BeACHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYILIHUX, TEOpeMa O KBaJpaTe KacaTeJIbHOU
Bekrop,  mnmuHa  (MOZyJib)  BEKTOpA, COHAIIPABIICHHBIE  BEKTOPBHI,
65 MIPOTUBOMNOJIOKHO HANpaBlIEHHbIE BEKTOPBL, KOJUIMHEAPHOCTH BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OIEpallMy HaJl BEKTopamu. PasnokeHue BeKTopa 1o JAByM
HEKOJUTMHEAPHBIM BEKTOpaM
6. Koopaunats! BekTopa. CkansipHOE NMPOU3BEIACHUE BEKTOPOB, IPUMEHEHUE JUIS
' HaXO0XIEHUS JUIMH U YTJIOB
JlexapTOBBl KOOPJIMHATHI HA IUIOCKOCTH. YPaBHEHMS NPSIMOM M OKPYKHOCTH B
6.7 KOOpJMHATaxX, EPECEUCHNE OKPYKHOCTEN U MpsIMBIX. MeTo KOOpAUHAT U €ro
MIpUMEHEHNE
6.8 [IpaBUIIBLHBIE MHOTOYTOJIBHUKH
6.9 JlnnHa okpyxHOCTH. ['pagycHas u paguaHHas Mepa yIJia, BBIYUCICHUE JUIMH JyT
' OKPY’KHOCTEN
6.10 [Tnomanpe kpyra, ceKTopa, CerMeHTa
6.11 JIBU>KeHUsI TUIOCKOCTHM W BHYTPEHHHE CHUMMETpUM (uryp (seMeHTapHbIe

npencrasienus). [lapamnensuslit nepenoc. [ToBopot
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ITPOBEPAEMBIE HA OI'D 11O MATEMATHUKE TPEBOBAHUA K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOI'O OBHIEI'O OBPA3OBAHUA

Kon
NpoBepPsIEeMOro
TpedOBaHMS

IIpoBepsiemble TpeOGOBaHMS K NMPeIMETHBIM pe3yJibTaTaM
0CBOEHMSI OCHOBHOI 00pa30BaTe/IbHOI MPOrpPaMMbl OCHOBHOI'O
o0mero oopazoBanus Ha ocHose PI'OC

YMeHHe OmnepupoBaTh IOHATHUSAMU: MHOXKECTBO, ITOAMHOKECTBO,
OlepallM¥ HaJ MHOXXECTBAMH; YMEHHUE OIEpUPOBATh IIOHATUAMM:
rpad, cBs3HBIN rpad, AepeBO, MUK, MPUMEHSTh UX MPH PELIICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduyeckoe MmpeacTaBieHne MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IIPOLECCOB U SBJICHUM, IIPU PELIECHUN 3a/1a4

Hu3 Apyrux yqe6HI>IX npeaMETOB

YMeHue OIICPHUPOBATL IMOHATHAMM: OIIPCACIICHHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTejIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC UM  JIOXKHBIC
BBICKA3bIBaHHUA, TIPHUBOAUTL IIPUMCPBI U KOHTPIIPUMEPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBAaHUH

YMeHHe onepupoBaTh MOHATHSAMHU: HAaTypaJbHOE 4YHCIIO, IPOCTOE M
COCTaBHOE 4YHCJIO, JEIUMOCTb HATypPaJbHBIX YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJIYJb 4YHCIa, OOBIKHOBEHHas JpoOb U
NecsiTUUHas Ipo0b, CTaHIAPTHBIA BUJ YMCIIA, PallMOHAIBHOE YHUCIIO,
UppalMoHAIbHOE YHCIO, apU(PMETUYEeCKUH KBaJpaTHBI KOPEHb;
YMEHHE BBINOJHATH JEWCTBUS C  YWCIAMH, CpaBHHUBaTh U
yHOpAIOYMBATh YHUCJIA, IPEACTABIATh YKCIA HAa KOOPAUHATHOMN
NpsIMOM, OKpPYIVIATh 4YHUCIIA; YMEHHE JeNaTh INPUKUAKY U OLEHKY

pe3yiibTaTta BBIUMCIICHUH

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENBIM IOKa3aTeseM,
apudMeTHYECKN KBaJAPaTHBIH KOPEHb, MHOTOWIEH, ajlreOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypaJbHOW CTENeHU
OOJIbIIIe €NWHMIIBI, YMEHHE BBIMOIHATH pacuy€Tel 1o (Qopmymnam,
mpeoOpa3oBaHus IENbIX, APOOHO-PAllMOHANBHBIX BBIPAKEHUN U
BBIPQXKEHUI C KOpPHSAMHM, Pa3j0oKEHHE MHOIOYIEHAa Ha MHOXKUTEIH, B
TOM 4HCIIE C UCHONIb30BaHHEM (OpPMYN pa3HOCTH KBaApaToB U

KBaJipaTa CyMMbI U Pa3HOCTH

YMeHue oneprupoBaTh MOHATUSMU: YHCIOBOE PABEHCTBO, YPaBHEHHE C
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OIHOM NEPEMEHHOHM, 4YHCIOBOE€ HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pellaTh JUHEHHBbIE U KBAApPATHBIC yPABHEHUS,
IpOOHO-pALlMOHATIbHBIE YPABHEHUS C OJHOM INEepPEeMEHHOH, CHCTEMBbI
JBYX JIMHEHHBIX YPaBHCHUH, JTUHEHHbIC HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHCJIE IIPU PELIECHUHN 33]1a4 U3 IPYTUX NIPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BAaTh KOOPAMHATHYIO
OpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTh JUIS HM300pakKeHUsS pELIeHUN

ypaBHeHHﬁ, HCPAaBCHCTB U CUCTCM

YMeHHe onepupoBaTh MOHATHAMU: (GYHKIUsA, rpaduK QyHKIMH, HYJIA
byHKIIUY, MPOMEKYTKH 3HAKOITOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusi, YObIBaHWS, HAHOOJbIICC W HAUMEHBIIEC 3HAYCHUS
GbyHKIMNT; yYMEHHE OIIepUpPOBAThH MIOHATUSAMU: npsmas
MPOMOPIHOHATBHOCTD, JTHHEHHAs (YHKIMS, KBaJpaTuuHas (QyHKIHs,
oOpaTHass TPONOPIUOHAIBHOCTh, Mapaboiyia, TrunepOolia; yMeHUE
CTPOUTH TpapUKU PYHKIUH, HCIIOIB30BATh IPpadUKH JJIsl ONIPEISIICHUS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 JPYTHX
y4eOHBIX TIPEJAMETOB W pEAJbHOW IKM3HHM, YMEHHUE BBIpaXarh

dhopmynaMy 3aBUCUMOCTH MEXKTy BETUIMHAMU

YMenune ONcprupoBaTh IIOHATUAMMU: IIOCJIICAOBATCIIBbHOCTD,
apupmeTHyeckass M TeOMETpUYecKas  IPOrPeccCHH;  yMEHHe
HCIIOJIb30BaTh CBOMCTBA IOCJEI0BATEIBbHOCTEHN, (HOPMYINBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM 4YMCIe 3a1ad U3 JIPYyTux

Y4EOHBIX TIPEIMETOB U PEATHHOU KU3HHU

VYmenune peiiaTth 3aaa4u pPasHbIX THUIIOB (B TOM YHUCJIC Ha MPOLCHTHI,
JO0JIM MW YacCTHu, AIBUKCHUC, pa60Ty, HOCHY TOBAapOB H CTOUMOCTDH
IIOKYIIOK U YyCJIYT, HAJIOTH, 3a1a4Uu U3 obOnacTu YHpaBJICHUA JAYHBIMU U
CeMEMHBIMU (I)I/IHaHCB.MI/I); YMCHUC COCTaBJIATH BBIPAXKCHUA,
YpPaBHCHUA, HCPABCHCTBA W CHUCTEMblI TII0 YCJIIOBHIO 3aJay,
HCCIICA0BATh IMOJYYCHHOC PCIICHHUC U OLUCHHBATH HpaBIlOHO,[[O6HOCTB

MOJIyYE€HHBIX PE3YyJIbTaTOB

YMeHue onepupoBaTh HMOHATHAMH: (HUrypa, TOUYKA, OTPE3OK, MpsMasd,
7y, JIOMaHasi, yroj, MHOIOyTOJIbHUK, TPEYTrOJbHUK, PaBHOOEAPECHHBII
U PABHOCTOPOHHUHN TPEYTrOJIbHUKH, IPAMOYIOIbHBIM TPEyroOJbHUK,

MeanaHa, OUCCEeKTpUCa U BBICOTA TPEYTOJIbHHUKA, YETHIPEXYTOJbHUK,
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10

11

12

napajuiesiorpaMMm, pomMO, HOpPSIMOYTOJIBHHUK, KBaJpar, Tpamnemus;
OKPY’>KHOCTb, KPYT, KacaTelibHasl; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMHU
¢dburypamu; yMeHue pemiaTh 3ajadyd, B TOM YHWCJIE U3 MOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIMYMH C MPUMEHEHHEM

M3YYEHHBIX CBOUCTB GUTYp U (HaKTOB

YMeHue onepupoBarh IMOHSATUSMU: PABEHCTBO (UTYP, PaBEHCTBO
TPEYTrOJIbHUKOB; MapaluIeIbHOCTh M IEPHEHAUKYISIPHOCTh IPSAMBIX,
yroia MeXAy MNpsAMbIMH, NEPIEHANUKYJApP, HAKIOHHAs, IPOEKUUs,
nonobue ¢puryp, moo0HbIe TPEYTOJIbHUKH, CAMMETPHSI OTHOCUTEIEHO
TOYKM M TNPSAMOW; YMEHHUE pPACIIO3HABaTh PaBEHCTBO, CUMMETPHUIO M
nonobue (uryp, MapayuieNbHOCTh M MEPHEHIUKYIIPHOCTD MPSAMBIX B

OKpYyZKaromemM MHUpe

YMeHue onepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHUE, YIoOj
(BeqiMuMHA yryla, CUHYC U KOCHUHYC yIJla TPEyrojbHHKA), IJIOLIa/ib;
YMEHHUE OLIEHUBATh pa3Mephl IPEIMETOB U OOBbEKTOB B OKpY’KaroIIeM
MHUpE; YyMEHHE MPUMEHATh (OpMyJbl TMepuMeTpa U  IUIOIMIAIU
MHOTOYTOJIbHUKOB, JJIUHBI OKPYXKHOCTH M IUIOIIAAM Kpyra, oObema
MPSIMOYTOJIBHOTO MapajuleJienue1a; yYMEHHE NPUMEHSITh MHPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CYMME YIJIOB TPEYIOJbHUKA,
teopemy Iludaropa, TpUroHOMETpHUUECKHE COOTHOLICHUS IS

BBIYMCIICHUA OJIUH, paCCTOHHHﬁ, TIomaae

YMmeHue wu3o0pakaTh IUIOCKME (UIYypsl M HUX KOMOMHAIUH,
MIPOCTPAHCTBEHHbIE (QUIYpPHl OT PYKHU, C TIOMOIIBIO UYEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpEACTB IO TEKCTOBOMY HWIIU

CHUMBOJIbHOMY OITMCAHUIO

13

YMmenue OIICpHUPOBATH IOHATHUAMMN: npsAMOYTroJibHas cucTeéMa
KOOpAHHAT, KOOPAWHAThI TOYKHU, BCKTOD, CymMmMma BCKTOPOB,
MMPOU3BCACHUC BCKTOPA HA YHUCJIO, CKAJIAPHOC IMPOU3BCACHUC BEKTOPOB;,
YMEHUEC HUCHOJB30BATh BCKTOPBI M KOOPAWHATHI IS NPCACTABICHUS
JaHHBIX W PCIICHHUA 3ada4, B TOM HYHCIIC U3 JpYTHUX yLIe6HBIX

MPEIMETOB U peATbHOMN )KU3HU

14

YMeHHe OomepupoBaTh IMOHATHUSMH: CTOJOHUKOBBIE M  KPYTrOBBIC
auarpamMmbl,  TaOnMUIBL, cpeaHee  apudMeTHdeckoe, MeEAHaHa,
HauOoJIpllIce W HAaWMEHBIIIEEC 3HAYCHHS, pa3Max YHCIOBOro Habopa;

YMEHUE  U3BJEKaTb, HWHTEPIPETUPOBATH M  MPeoOpPa3OBBIBATH
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uHbOpMalMIO, MPEJICTABICHHYI0 B TallMLIAX M Ha JuarpaMmax,
OTPaKAIOIYI0 CBOMCTBA U XapaKTEPUCTUKU pEajbHBIX IPOLECCOB U
SBJICHUM; yMEHUE paclo3HaBaThb M3MEHYMBBIC BEJIUYMHBl B

OKPYKAIOLIEeM MUPE

15

YMeHue onepupoBaTh MOHATUSIMHU: CIyYalHBIA OMBIT (CIy4alHbII
IKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (DJIEMEHTApHBIM HCXO[)
CIIy4aifHOTO OTBITA, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOAWUTh BEPOATHOCTH CIIyYaWHBIX COOBITUH B ONBITAX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMU COOBITHUSIMH; YMEHHUE peIIaTh
3a/la4yl METOJIOM OPraHHW30BAHHOTO TMepedopa M C HUCHOJIb30BAHUEM
MpaBWJIa YMHOXKCHUS, YMEHHE OIICHHBATh BEPOSATHOCTH PEATbHBIX
COOBITUI ¥ SIBJICHWM, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX U
MaJOBEPOSTHBIX COOBITHI B OKPYXAlOIIeM MHPE W B IKH3HU;
3HAKOMCTBO C IIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SABJICHUAX

16

YMeHue BbIOMpaTh NOIXOASAIIMM W3YYEHHBIM METOA Ul pelleHus
3aa4d, MPUBOJUTH IPUMEPBI MAaTEMAaTUYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE U KU3HU, PACIIO3HABATH MPOSIBIICHUE 3aKOHOB MAaTEMAaTHKHU B
HUCKYCCTBE, OIIMCBIBATH  OTIEIbHBIE  BBIAIOIIMECS  PE3YJIbTATHI,
MIOJIyYEHHbIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, NPUBOJIUTH
IIpUMEPBl MATEMAaTUYECKUX OTKPBITUN M UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMHPHOU UCTOPHUH



48

INEPEYEHDb 2JIEMEHTOB COAEPKXAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMblii 3JIEMEHT COEPKAHUS

1 Yucna v BBIYKCICHUS

11 HarypasnbHble u niensle yncna. IlpusHaku eaIMMOCTH LEebIX Yncel

19 OOBIKHOBEHHBIE W JECATHYHBIE  JAPOOHM,  MPOLEHTHI, OECKOHEUHBIC
- HEepUOIMYECKUe 1pooH

13 Paunonanbupie uncna. Apudmernyeckue omnepauuud ¢ palMoOHalIbHBIMU
. qUCIaMU

14 HevictButenpHble uyncia. Apu@MeTHUYECKHe Omepaluu ¢ JCHCTBUTEIbHBIMHU
' YyHClIaMu

15 [IpubnuxEénHble BHIUKUCICHUS, NpaBUia OKPYIJVIEHUS, NPHUKUIKA U OIEHKA
. pe3yJibTaTa BBIYMCIECHUM
2 Anrebpanyeckue BbIpaKeHUs

2.1 BykBeHHbIE BbIpaXKeHUS (BBIpaXKEHHsI ¢ IEPEMEHHBIMHU)

95 Crenenp ¢ uenbiM mokasareneM. CTeNeHb C palMOHAJIbHBIM I1OKa3aTesIeM.
. CBolicTBa CTENIEHU

2.3 MHorousneHsl

2.4 Anrebpanueckas 1poob

)t Apudmernueckuit KOpEHb HaTypaJIbHON CTEIIECHHU. [HenictBus c
' apru(MeTHUYECKUMH KOPHAMHU HATypalbHOM CTENeHN
3 YpaBHEHUS ¥ HEPABCHCTBA

31 [lenbie u apoOHO-panMOHANbHBIE YypaBHeHHs. CHUCTEMBI M COBOKYIHOCTH
- YpaBHEHUH

39 [lensie u npoOHO-paloOHaibHble HepaBeHCTBA. CHCTEMbI U COBOKYMHOCTH
- HEPABEHCTB

3.3 Pemenune TekcToBBIX 33124

4 UYucnoBsle NOCIEA0BATENBHOCTH

4.1 ITocnenoBaTeNbLHOCTH, CIIOCOOBI 3aJaHMS ITOCIIEN0BATEILHOCTEHN

4.2 Apudmernueckass M TeoMmerpuyeckas nporpeccuu. Dopmyna  CIOKHBIX
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IPOLICHTOB
5 DOyHKIHMH
Oynkuus, crnocodbl 3amanus ¢yHkuumu. ['padpuxk  ¢ynkumu. OoOnacts
OIpesieNIeHusl U MHOXKeCTBO 3HaueHuil ¢pyHkiuu. Hynu gynkuun. IpomexyTtku
5.1. 3HAKOIOCTOSHCTBA. [IpOMEXyTKH MOHOTOHHOCTH (QYHKIMH. MakcUMyMbl U
MUHUMYMBl (pyHKIMH. Hanbospinee W HauMeHblllee 3HaueHHE (YHKIMUA Ha
IPOMEXKYTKE
6 KoopauHaTsl Ha IpsAMOi U IJIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlexapToBbl KOOPIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 ['eomeTpuueckue GUrypsl U UX CBOMCTBA
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpYyT
7.5 N3mepenune reoMeTpuyecKkux BEITUYHH
7.6 BexTopsl Ha TIOCKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenbHasi CTaTUCTHKA
8.2 BepostHocTh
8.3 KomOunaTopuka
8.4 MHoxecTBa
8.5 I'pader
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YYEBHO-METO/INYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOLECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UIAA YHEHUKA

Martematuka. ['eomerpust: 7 - 9-e kimaccel: 0a30BBI YPOBEHB: yUeOHUK; 14-¢
nu3nanue, nepepadborannoe. / Atanacsa JI.C., byry3os B.®., Kagomines C.b. u ap. —
M.: IIpocBemienue, 2024.

METOANYECKHUE MATEPHUAJIBI JJIAA YUUTEJIA
1) bank 3amaHuit A GOPMHPOBAHUS M OLCHKKM  (DYHKIMOHATIBHOM
rPaMOTHOCTH OOYYaIOIIMXCSl OCHOBHOM MIKOJIBI (5—9 Kiacchl) [DJIEKTPOHHBIM
pecypc]. — Pexxum moctyna: http://skiv.instrao.ru/bank-zadaniy/ (nata oOparienus
12.05.2026);
2) Feomerpust, 9 xmacc. TexHOJIOTHUYECKUE KapThl YPOKOB IO YUEOHHKY

JI.C. Atanacsna, B.®. byry3oBa, C.b. Kagomuesa, E.I'. [lo3nsika u np. — Pexum
JI0CTyTIA: https://nsportal.ru/shkola/geometriya/library/2023/10/26/geometriya-9-
klass-tehnologicheskie-karty-urokov-po-uchebniku-I (mara oopamenus 12.05.2026);

3)I'maskoB HO.A., ErymoBa M.B. Tpenaxép mo reomerpuu. 7 kiacc. K
yueOnuky JI.C. AtanacsHa «['eometpus. 7-9 kmacce». — M.: Dx3amen, 2021. - 80

C.;

4)I'maskoB 1O.A., ErymoBa M.B. Tpenaxép mo reomerpuu. 8 kiacc. K
yueonuky JI.C. Aranacsna «['eomerpus. 7-9 knmacce». — M.: Dk3amen, 2021. - 80
C.;

5)I'naskoB 10.A., ErymoBa M.B. Tpenaxép mo reomerpuu. 9 kimacc. K
yueonuky JI.C. AranacsHa «['eomerpus. 7-9 knacce». — M.: Dk3amen, 2021. - 78
C.;

6) Marematnka. ['eomerpusi: 7—9-e¢  kmaccel:  0a30BbIi  yPOBCHB:
METOAMYECKOE TI0COOMEe K TPEIMETHONH JMHUM YYEOHHKOB TIO TEOMETPUH
JI.C. Atanacsna, B.®. byry3osa, C.b., Kagomuesa u np./
IIpoceemnienune, 2023. — 48 c.;

2-¢ u31., crep. — M.

7) JlocTiokeHHEe MeETaNpeIMETHBIX PE3yJbTaTOB B paMKax H3YYECHHUS
MpeaIMETOB  MareMaTHdeckoro Ojoka (ocHOBHOe  ofOmiee  oOpa3oBaHUE):
meroaudeckue pekomenaaruu / JI.O. Pocnora, E.E. AnekceeBa, E.B. byniko; mojg
pen. JL.O. PocmoBoii. — M.: ®I'BHY «MHCTUTYT cCTpareruu pas3BUTHS
obOpazoBanusi», 2023. — 73 c.. wn Pexum gocryma: https://edsoo.ru/wp-
content/uploads/2023/12/ meta_matematika 01.pdf (maTa oOpamienus 12.05.2026);



http://skiv.instrao.ru/bank-zadaniy/
https://nsportal.ru/shkola/geometriya/library/2023/10/26/geometriya-9-klass-tehnologicheskie-karty-urokov-po-uchebniku-l
https://nsportal.ru/shkola/geometriya/library/2023/10/26/geometriya-9-klass-tehnologicheskie-karty-urokov-po-uchebniku-l
https://edsoo.ru/wp-content/uploads/2023/12/%20meta_matematika_01.pdf
https://edsoo.ru/wp-content/uploads/2023/12/%20meta_matematika_01.pdf
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8) KoBanesa I'.M. T'ecomerpms. 7-9 xmaccel. TecTbl mis TEKyIIEro u
ob6ob6maromero koHTpojsi. DI'OC. Cepus: B mnomomp mnpenojaBarenio. —
H3patenncTBO: «Yuntenby, 2020. — 175 c.;

9) Jlenexuna T.A. I'eometpust. 7-9 knaccel. OnopHbIe KOHCTIEKTHI. KittoueBbie
3agaun. ®I'OC. Cepus: B momomnis npenoaaBatento. — M3aaTenbCTBO: «YYUTEIbY,
2020. — 154 c,;

10) Marematuka. Peamuzanus tpedoBanuii. ®I'OC OCHOBHOIO 0O0IIErO
obpazoBaHus: Metoauueckoe rmocobuwe s yuutens / JI.O. Pocnoma, E.E.
AunekceeBa, E.B. byuko; nox pen. JI.O. PocnoBoii. — M.: ®I'BHY «HHCTUTYT
cTpareruu pas3BuTusi obpazoBanus PAO», 2022. — 264 c.: un. Pexum pocryna:
https://edsoo.ru/ wp-content/uploads/2023/08/ MATEMATUKA .-Peanuzanusi-
tpeboBannii-OI'OC-O00.pdf (mara odpamenus 12.05.2026);

11) DnekTpoHHBI  OaHK  3aJaHud Uil OLECHKH  (YHKIIMOHAJILHOU

I'PaMOTHOCTH [DNEeKTpOoHHBIH pecypc]. — Pexum mocrtyma: https://fg.resh.edu.ru/
(mata ooparmenus 12.05.2026).

HUPPOBBIE OBPA3OBATEJBHBIE PECYPCBI U PECYPChI
CETHU UHTEPHET

1.  DOnekTpoHHbIE  00pa3oBaTelbHBIE  PECYpPCHI,  JTOMYIIEHHbIE K
UCIIOJIb30BAHUIO TPU pEeAM3alMU WUMEIOIINUX TOCYJapCTBEHHYIO aKKPEIUTAIIUIO
00pa3oBaTeNbHBIX MPOTPaMM HAYaJIbHOTO OOIIET0, OCHOBHOTO OOIIEro, CPeaHero
obmero odpazoBanus npukazoM Munnpocelienus Poccun ot 23.07.2025 Ne 551

- Maremaruka. Teomerpus, 7 (8,9) «macc. — @O®IAOY BO
«l"ocymapCTBEHHBIN YHUBEPCUTET MIPOCBEIICHUS;

- Maremaruka. ['eometpus. aTrepaktuBnbie 3ananus. 7 (8,9) kimace. — OO0
«CkaeHry;

- Marematuka. 5 - 9 knaccel. — TAOY BO MI'TIY;

- Maremaruka. ['eomerpus. 7 (8,9) knacc. Ludposas pabouas terpaab. —
AO «M3patenscTBO «IIpocBenienue»;

- T'eomerpus 7 (8,9) xmacc (6a3oBwiii ypoBeHb). — OOO «MobunbpHOE
OnexkTpoHHoe OOpa3oBaHUEY;

- Jlomamnue 3amanus. ['eomerpus. 7-9 xkmace. - AO «U3gaTenscTBO
«IIpocsemieHuey;

- Marematuka. KonTtponbHble pabothl. MHTepakTuBHBIC 3amanus. 7 (8,9)
knacc. — OO0 «CkaeHry;


https://edsoo.ru/%20wp-content/uploads/2023/08/МАТЕМАТИКА.-Реализация-требований-ФГОС-ООО.pdf
https://edsoo.ru/%20wp-content/uploads/2023/08/МАТЕМАТИКА.-Реализация-требований-ФГОС-ООО.pdf
https://fg.resh.edu.ru/
https://1zavuch.ru/#/document/99/351615206/
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- TecroBble ympaxkHeHuss mno reomerpun s 7 (8,9) wkmacca. — OOO
«Yau.py»;

- TecroBble ynpaxunenuss OI'D o maremaruke. 9 kiacec. — OO0 «Yuu.py»;

- DIIeKTPOHHBIN y4eOHHK 1o MaTemaTuke. 5 - 9 knacc. — OO0 «Yuu.py»;

- OKO BIIP KHWM. Maremaruka. 7 (8) kmacc. — OO0 "OK3AMEH-
MEINAY;,

- O6xnako 3Hanmii. IloaroroBka xk OI'D. Maremaruka, 9 kmacc. — O0OO
«OU3NKOH».

2. OTKpBITBIC OOIIEOCTYITHBIC 00pa30BaTEIbHBIC MATEPUAIIBI, PA3MEIIICHHBIC
Ha UH(POPMAIMOHHO-00pa30BaTENBHBIX MOPTANIAX:
- https://uchitel.pro/ - Yuutensllpo. KoHCHEKTBI M TECTHI MO MPEIMETY

«I"eometpust». U3yuenue I'eomerpun miar 3a maroM. OHnaiiH-yuyeOHuK. 7-9 kiacc;

- https://resh.edu.ru/subject/17/ - Poccuiickas 3JeKTpOHHAs  IIKOJA.
I'eomeTpus. 7-9 kiacc;

- https://m.edso0.ru/ - bubaroTeka MUPPOBOro 06Pa30BaATEILHOIO KOHTEHTA
(bubnmoreka 11OK);

- https://expeducation.ru/ru/article/view?id=7181 -  MeXayHapOIHBIHA
KYpHaJl SKCHEPUMEHTAIILHOTO o0pa3oBaHusA. ['eomeTpuueckoe oOpa3oBaHHE B

POCCHICKOM IIKOJIE;
- https://geometry2006.narod.ru/ - CoBpeMeHHBIH y4eOHO-METOANYCCKHIA
KOMIUIEKT 10 TeoMeTpu 1 5-11 knaccos;
https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/ - bank
3ajgaHui. MaTtemaTrdeckasi [paMOTHOCTb. 5-9 Kitacchl;
https://etudes.ru/etudes/ - Marematudeckue OTIOABI (3aHUMATEIbHBIC

3a/1a4yu, CIOXKETHI U TIp. ).


https://uchitel.pro/
https://resh.edu.ru/subject/17/
https://m.edsoo.ru/7f443b12
https://urok.apkpro.ru/?ysclid=los31ro5tc117230950
https://expeducation.ru/ru/article/view?id=7181
https://geometry2006.narod.ru/
https://skiv.instrao.ru/bank-zadaniy/matematicheskaya-gramotnost/
https://etudes.ru/etudes/

		2026-09-09T16:46:55+0600
	АНОО "АКАДЕМИЧЕСКАЯ ГИМНАЗИЯ "НАДЕЖДА"




