HPUJIOXEHHUE Nel k OOII OO0

MUWHHUCTEPCTBO NPOCBEHIEHUSI POCCUMCKOH ®EJIEPALIUA
Munucrepcerso odpazosanus Camapckoii 001acTi

CeBepHoe ynpaBJieHue
I'bOY COI1I c. /IeBe3epkuHO

PACCMOTPEHA [TPOBEPEHO YTBEPX/IEHA
Ha 3aceganuu MO I'bOY 3aMECTUTEIIb JUPEKTOPA 110 JUPEKTOP LIKOJIBI
COUI c./leBne3epkuHO YBP
[Ipoxoposa N.A. IIpoxoposa N.A. Benos E.A
[Tpotokomn Nel [Tpuka3z Ne648-ox1 TMpukas No648-01
oT «24» aBrycra 2026T. oT «24» aBrycra 2026T. oT «24» asrycra 2026 T
PABOYAS ITPOT'PAMMA
(ID 7254754)

yueOHoro kypca «I'eomerpus

TS o0ydarommxcs 7-9 kiaccoB

KoJsimyecTBo 4acoB 1o yued0HOMY IJIaHY:

7 kjaacc: 68 yacoB B roj ( 2 yaca B HEJIETIO).
8 kyacc: 68 dacoB B roa ( 2 yaca B HEZIETIO).
9 kJjacc: : 68 yacoB B roj ( 2 4aca B HEZIEIIO).

c./leBiesepknno 2026



HOACHUMTEJBHASA 3AIIMCKA

['eoMeTpusi Kak OJWH U3 OCHOBHBIX PA3/EIOB LIKOJIBHOM MAaTEMAaTHKH,
UMEIOIINIA CBOEH 1eNbl0 00ECIeUnTh M3YUYEHUE CBOMCTB M pa3MepoB (uryp, ux
OTHOUIEHUHA M B3aUMHOE pPACIOJIOKEHHE, ONHUPAECTCS Ha  JIOTMYECKYIO,
JIOKa3aTeJIbHYI0 JUMHUI0. [[eHHOCTh M3y4YeHHs I€OMETPUM HAa YPOBHE OCHOBHOTI'O
oO1rero 00pa3oBaHus 3aKJIIOYAETCS B TOM, YTO 00YYAIOIIUNACS YUYUTCS IPOBOJUTH
JIOKA3aTeJIbHBIE PACCYKIAECHUS, CTPOUTD JIOTUYECKUE YMO3AKIIFOUECHM S, I0KA3bIBATh
VCTUHHBIE YTBEPXKIEHUS U CTPOUTh KOHTPOPHUMEPHI K JIOKHBIM, MPOBOJIUTH
pacCykJeHus «OT TMPOTHUBHOIO», OTJAMYaThb CBOWCTBA OT INPHU3HAKOB,
(dbopMyIIHpoBaTh OOpATHBIE YTBEPKIACHMUSL.

Btopoil 1uenpt0 HM3ydeHUsT TE€OMETPUHU SIBISIETCA HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA IIPU PELICHUM KaK MAaTeMaTHYECKUX, TaK U IPAKTUYECKHUX 3a]ad,
BCTpEUAIOIIUXCSI B peajbHOM kKu3HU. OOyyaroummiicss [TOMKEH Hay4HuThCs
OIPEAETUTh TEOMETPUUECKYI0 (hUrypy, ommcarb CIOBaMHU JAaHHBIN 4YEpTEX WU
PUCYHOK, HAMTH JIOLIA/Ib 36MEJIbHOTO YYacTKa, paCCUUTaTh HEOOXOIUMYIO JUTHHY
OINTOBOJIOKOHHOT'O Ka0eysd uiM TpeOyemble pa3Mephl rapaxa Juisi aBTOMOOMIISL.
OTOMy COOTBETCTBYET BTOpAsi, BBIYMCIIMATEIbHASA JMHUSA B U3YYCHUM T€OMETPHH.
[Ipu pemieHuu 3a7ay MPAKTUYECKOTO XapakTepa OOYUYaIOLIUMNCS YUYUTCS CTPOUTH
MaTE€MaTUYeCKHEe MOJENIN pEalbHBbIX JKU3HEHHBIX CHUTyalud, IPOBOJUTH
BBIYMCIICHHS U OLICHUBATH aJICKBATHOCTBH IOJyYEHHOIO PE3ybTaTa.

KpaitHe BaxHO NOAYEPKUBATH CBSI3U T'€OMETPUM C JPYTUMHU y4eOHBIMU
peaIMeTaMu, MOTUBUPOBATH UCIIOJIb30BATh ONPEEIICHNS TEOMETPUUECKUX QUTYD
U TIOHSITUH, JEMOHCTPUPOBATH NMPUMEHEHHUE IMOJYYCHHBIX yMEHHMHA B (U3HUKE U
TEXHUKE. OTH CBSI3M Hambojee SIpKO BHIHBI B Temax «BekTopsiy,
«Tpuronomerpuueckne cooTHOWEHUs», «Merox koopauHat» u  «Teopema
[Tudaropar.

VY4eOubiii kypc «l'eomMeTpus» BKIIOYAET CIIEAYIOIINE OCHOBHBIC DPAa3eiibl
comepxkanusi: «l'eomerpuueckue Qurypsl W uX CcBoMcTBa», «UW3mepenue
FEOMETPUYECKHX  BEIMYMH», «JleKapTOBbI KOOPAMHATBI HA  IUIOCKOCTHY,
«BexTopey, «/IBuxenus miockoctny, «IIpeodpa3oBanus mogoous».

Ha u3yuenue yuebHoro kypca «l'eomerpusi» orBoaurcsa 204 yaca: B 7 kiiacce

— 68 yacoB (2 yaca B Hexmenw), B 8 kiacce — 68 yacoB (2 yaca B Hejaenwo), B 9

KJ1acce — 68 JyacoB (2 yaca B HEAEIO).



COAEPKXAHUE OBYYEHUA
7 KIIACC

Hauanbnsie nouaTus reomerpun. Touka, npsiMas, OTpE30K, JIyd. YToi. Buasl
yrioB. BeprukambHble M CMeXHBIE yIUIBL. buccektpuca yria. Jlomanas,
MHOTOYTOJIbHUK. [lapamiensHOCTh U NEPIEHAUKYJIIIPHOCTD IPSMBIX.

Cummerpuunble  (Qurypsl. (OCHOBHBIE CBOMCTBA OCEBOM CHUMMETPHUHU.
IIpuMepbl CUMMETPUH B OKPYKAIOLIEM MUDE.

OCHOBHBIE MOCTPOEHHSI C NMOMOIIBIO LHMPKYJS U JIMHEWKU. TpeyronbHUK.
Bricota, Menuana, OuccekTpuca, UX CBOMCTBA.

PaBHOOEpeHHBII W PABHOCTOPOHHMI  TpeyroipHUKH. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa M TMpU3HAKH PaBHOOEAPEHHOrO TpeyroibHuka. I[IpusHaku
PABEHCTBA TPEYTOJIBbHUKOB.

CBolicTBa ¥ NIPU3HAKY NTApaJUIEIbHBIX IPsAMbIX. CyMMa yIiIOB TPEYTOJIbHHKA.
BHewHue yribel TpeyrojabHuKA.

[IpssmMoyronbHblld  TpeyroabHUK. (CBOWCTBO MEIHMAHBI MPSAMOYTOJIBHOTO
TPEyTrOJbHHMKA,  NpPOBEAEHHOM K  rumoreHy3e. [IpusHaku  paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIBbHUKOB. [IpSMOYTOIBHBIN TPEYTONBHUK € yTII0M B 30°.

HepaBeHcTBa B IreOMETpUH: HEPABEHCTBO TPEYTOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJibLIEM yrjie M OOJbIIEH CTOPOHE TPEYTrOJbHHKA.
[leprieHIUKYISp ¥ HAKIIOHHAS.

['eomeTpuueckoe MeCTO TO4YEK. buccekTpuca yrma W CEpEeIUHHBIN
NEPIEHANKYJISIP K OTPE3KY KaK TEOMETPUYECKHE MECTA TOUEK.

OkpyXKHOCTb M Kpyr, XOpJa M JHaMeTp, HUX CBOWCTBAa. B3aumHoe
pAacmoJIOKEHUE OKPYKHOCTH U NpsiMou. KacarenbHas u cekyiasi K OKPYXKHOCTH.
OKpy>XHOCTb, BNHCaHHasi B Yyroji. BrnucaHHas W omnuMcaHHAas OKPYKHOCTH
TPEYTOJIbHUKA.

8 KUIACC

UYerpipéxyronpauku. [lapamnenorpamMm, ero npu3Haku u cBoucTBa. YactHbie
cllydau MapajuiesiorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBaJpar), UX MPU3HAKU U
cBoiictBa. Tpameuusi, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U MPU3HAKH.
[IpsimoyroJibHasi Tpamnemus.

Meron ynBoenus menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TeopeMa O MPOMOPIIMOHAIBHBIX OTPE3KaxX.

CpenHue TMHUM TPEYroJibHUKA U Tpanenuu. LIeHTp Macc TpeyroibHUKa.

[logobue TtpeyroiabHUKoB, Kodbduiment mnoaodus. I[lpusnaku mnomoOus
TPEyTroJabHUKOB. [[pruMeHeHre Mo00us TpU PEIICHUN MTPAKTUYECKUX 3a7ad.



CpoiicTBa momaneil reomerpuueckux ¢uryp. @opMynbl Ui IUIOLIAAU
TpeyrojbHHUKa, MapauienorpamMmma, pomOa u Tpaneuuu. OTHOUIEHHE IUIOLIaAEH
noJI00HBIX (Uryp.

Beruucnenue miomanei TpeyrolbHUKOB 1 MHOTOYTOJIbHUKOB HA KJIETYaTON
Oymare.

Teopema Iludaropa. Ilpumenenne teopembr Iludaropa npu pemneHun
IIPAKTUYECKUX 3a4ad.

CHHyC, KOCUHYC, TAHT€HC OCTPOIO yIJIa MPSMOYTOJIBHOTO TPEYTOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJIECTBO. TpuroHomerpuyeckue (yHKIUU
yriioB B 30, 45 u 60°.

Brnucanuble M LEHTpalbHBIE YIUIBI, YIOJI MEXKAY KAacaTelIbHOM U XOPAOM.
Yriel  Mexay ~XopJaMH M CEeKyIUMMH. BrimcaHHble W ONMCaHHbBIE
4eTBIPEXYTOJIBHUKU. B3aumMHOE pacnosoxkeHue AByX OKpyxkHocTed. Kacanue
oKkpy>xHOcTel. O0uIe KacaTeabHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHrenc yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKACCTBO. DOPMYIIBI IPUBEICHHUS.

Pemienne tpeyrombHukoB. TeopemMa KOCHHYCOB M TeOpEMa CHUHYCOB.
Pemlenne mnpakTM4eCKMX 3adad4 C HCIOJIB30BAHUEM TEOPEMBI KOCHUHYCOB U
TEOPEMBI CUHYCOB.

ITpeoOpa3zoBanue nonodus. [1onodbre coOTBETCTBEHHBIX AIEMEHTOB.

TeopemMa O NpPOU3BEACHUM OTPE3KOB XOpPH, TEOPEMBI O IPOU3BEACHUU
OTPE3KOB CEKYLIUX, TEOPEMaA O KBaJIpaTe KacaTEIbHOM.

BekTop, amumHa  (MOIynb)  BEKTOpA,  COHAINPABIEHHBIE  BEKTOPBI,
IIPOTHUBOIIOJIOKHO  HAIIPaBJIEHHBIE  BEKTOPBI, KOJUIMHEAPHOCTb  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OIEpallMy HaJ BEKTOpamu. Pas3nokeHne BeKTOopa IO JBYyM
HEKOJUIMHEapHbIM BekTopaM. KoopauHaTel BekTopa. CKalsipHOE NPOU3BEIACHUE
BEKTOPOB, IPUMEHEHHE JIJI1 HAXO0KIACHUS JIUIMH U YIJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. Y paBHEHHUSI IPSIMON U OKPY>KHOCTH
B KOOPIHMHATAX, IEPECEUCHUE OKPY>KHOCTEH U MPAMBIX. MeTox KOOPAUHAT U €T0
IIPUMEHEHUE.

[IpaBunbHBIE MHOTOYTOJBHUKHU. JlnmmHAa OKpyxkHOCTH. ['pamycHas wu
paavaHHas Mepa yrja, BBIYMCIEHHE JUIMH Iyr OKpyxkHocteu. [lmomanes kpyra,
CEKTOpa, CErMEHTA.

JIBUKeHMsI TJIOCKOCTM M BHYTPEHHUE CHUMMETpUU (QUryp (3JaeMeHTapHbIe
npencrasienus). [lapamnensHelii nepenoc. IIoBoporT.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHMSA TIPOI'PAMMBI
YYEBHOT'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBLIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

JIn4yHOCTHBIE pe3yJbTaTbl OCBOCHHMS MpOrpamMmbl y4yeOHOro Kypca
«l'eoMeTpus» XapakTepHU3yOTCS:

1) naTpuoTHYecKoe BOCIIMTAHUE:

IIPOSIBICHUEM HMHTEpeca K IPOLUIOMY UM  HACTOSIIEMY POCCUHCKOU
MaTE€MaTUKH, LEHHOCTHbIM OTHOUIEHWEM K  JIOCTHOKEHHSIM  POCCHUHCKHX
MaTEMaTUKOB M POCCHUMCKOM MAaTeMaTU4E€CKOW IIKOJbI, K HCIIOJIB30BAHUIO JTUX
JOCTHKEHHUH B IPYTUX HAyKaxX U MPUKIAIHBIX chepax;

2) rpaskaIaHCcKoOe M 1YXOBHO-HPABCTBEHHOE BOCIIUTAHHUE:

TOTOBHOCTBIO K BBIIOJIHEHUIO 00513aHHOCTEN TpaXKT1aHUHA U peanu3alliu ero
paB, IMPEICTAaBICHUEM O MAaTEMaTUYECKUX OCHOBaX (PyHKIIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHMH, MPOLEAYp I'pa)KAaHCKOro oOliecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYXJACHUIO 3TUYECKUX MPOOIEM, CBI3aHHBIX
C NPAKTUYECKUM IPUMEHEHHEM JIOCTHKEHUN HAyKH, OCO3HAHUEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX IPUHIIUAIIOB B IEATEIBHOCTH YUEHOTO;

3) Tpy10BOE BOCIIUTAHHE:

YCTAaHOBKOM HAa aKTMBHOE Yy4YacTHE€ B pEIICHUHM NPAKTUYECKHAX 3aaad
MaTE€MaTUYECKOM HaNpPaBICHHOCTH, OCO3HAHMEM BAXKHOCTU MaTEMaTUYECKOTO
o0pa3oBaHMs Ha MPOTSHKEHUM BCEH JKM3HM JIA YCIEUTHOW Tpo(dhecCHOHATBHOM
NESATENIBHOCTH U Pa3BUTHEM HEOOXOJIMMBIX YMEHHH, OCO3HAHHBIM BbIOOPOM U
NOCTPOCHUEM MHANBUAYAIbHON TPAEKTOPUH 00pa30BaHuUs U )KU3HEHHBIX IIJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIMTAHUE:

CIOCOOHOCTBIO K OMOILMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTHYECKUX OOBEKTOB, 3aJau, PEUICHUM, pacCyX ACHWH, YMEHHUIO BHUJEThb
MaTEeMaTUYECKHE 3aKOHOMEPHOCTH B HCKYCCTBE;

S) HeHHOCTH HAYYHOI'0 IIO3HAHUA:

OpUEHTALlME B JIEATEIIbHOCTM HAa COBPEMEHHYI) CHCTEMY Hay4HbBIX
IpeJICTaBICHUM 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHS YEJIOBEKA, IPUPOJIBI U
o0miecTBa, MOHMMAHUEM MaTEMaTHUYECKOM HAyKu Kak c(epbl ueIoBeuecKon
NEATEIBbHOCTH, JTANoOB €€ Pa3BUTUS M 3HAYMMOCTH JUISl Pa3BUTUS LUBUJIU3ALNM,
OBJIAJICHUEM S3bIKOM MaTEMAaTUKH U MATEMATHYECKOM KYJIbTYpPOU KaK CPeICTBOM
MO3HAHUS MHpA, OBJIAJICHUEM MPOCTEHIIMMH HaBBbIKAMHU MCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnueckoe BocnuTaHHMe, (POpMHMPOBAHHE KYJILTYPbI 310POBbS H
IMOIUOHAIBHOTO 0JIATONOJYYMSI

TOTOBHOCTHIO TIPUMEHATH MaTEMaTHYECKUE 3HAHWS B HWHTEpPEcax CBOETO
3I0OpPOBBS, BEIEHHUS  3J0pPOBOrO  oOpa3a KU3HU  (30pOBOE  THUTAHHE,
cOATaHCHUPOBAHHBIN PEXUM 3aHATHH H OTABIXa, peryispHas Qu3NIecKas
aKTUBHOCTbH), C(HOPMHUPOBAHHOCTHIO HaBBIKA pPEIICKCUU, MPU3HAHUEM CBOETO
IpaBa Ha OMIMOKY U TaKOTO *Ke MpaBa IPyroro 4eJIoBeKa;

7) 3KoJ10THYeCKOe BOCTIUTAHNE:

OpHEHTAIlMel Ha MPUMEHEHNE MaTeMaTHUYECKUX 3HAHUH IS PeIIeHus 3a71a4
B 00JacTH COXPAHHOCTH OKPYXKAIOUIEH Cpenbl, IJIaHHPOBAHUS TOCTYIKOB U
OIICHKM WX BO3MOJXKHBIX TIOCJECACTBUN MJIsi OKPY’KAIOIIEH Cpeabl, OCO3ZHAHHEM
I00AHHOTO XapaKTepa IKOJIOTHIECKUX MPOOJIeM U IMyTeH UX PEIICHUS;

8) aganTranus K M3MEHSIOUMIUMCS YCJOBHSAAM COLMAJBLHON W NPHUPOTHOMI
cpenbl:

TOTOBHOCTBIO K JICWCTBHSIM B YCIOBHUSX HEOINPEIACIEHHOCTH, TOBBIIICHUIO
YPOBHSI CBO€H KOMIIETEHTHOCTH Yepe3 MPaKTUUECKYIO IeITeIbHOCTh, B TOM YHCTIE
YMEHUE YUYUThCA y NPYTUX JIIOJAEH, MpUOOpeTaTh B COBMECTHOM IEATEIHLHOCTH
HOBBIC 3HAHUSI, HABBIKM M KOMITETEHIIUH U3 OIbITA IPYTHX;

HEOOXOIUMOCThIO B (OPMHUPOBAHWM HOBBIX 3HAHHWA, B TOM YHUCIE
bOopMyTUPOBATh UICH, TTOHSATHS, TUIOTE3I 00 O0BEKTAX U SBJICHUSIX, B TOM YHUCIIC
paHee HEU3BECTHBIX, OCO3HaBaTh JCPUIUTHl COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEH, IUNIAHUPOBATH CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalMIO, BOCHPUHHUMATH
CTPECCOBYIO CHTYaIlMI0 KaK BBI30B, TPEOYIOMIMA KOHTPMEp, KOPPEKTHPOBAThH
MPUHUMAEMbIE pEIIeHUusT W ACHCTBUA, (HOPMYJIUPOBATh W OIEHWBATH PHUCKH U
NOCNEACTBHS, (POPMHUPOBATH OIIBIT.

METANIPEAMETHBIE PE3YJIBTATDBI
Ilo3naBaTebHBbIE YHUBEPCAJIbHbIE YUeOHbIE J1eiiCTBUSA

Bba3oBble Jloruvyeckue AeiicTBUA:

e BBUIBIIITb U XAPAaKTEPHU30BaTh CYILIECTBEHHBIC NMPHU3HAKM MaTEMATHYECKHUX
OOBEKTOB, TOHSATUH, OTHOLIEHUH MEXIy MOHATUAMHU, (OPMYIUPOBAThH
ONpENENEeHUs]  MOHATHM, YCTAaHABIMBATh  CYIIECTBEHHBIM  IMpPU3HAK
KJIacCU(UKAIlMK, OCHOBAaHUA sl OOOOIIEHHWS W CpaBHEHHS, KPUTEPUU
IIPOBOAMMOIO aHAJIN3A;

e BOCIpPUHUMATh, (OPMYJIHPOBATH U  MPeOOpPa3OBBIBATH  CYKICHUS:
YTBEPAUTENIbHbIE U OTPULIATENIbHBIE, €IMHUYHBbIC, YacTHbIE U O0OIIue,
YCIIOBHBIE;



e BBIABIATH  MAaT€MaTHYECKUE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
OPOTUBOpEUYMsT B (paKTax, JaHHBIX, HAONIONEHUSAX U YTBEPKIACHUSIX,
npejyiaraTb KpUTEpUu AJIs BbISIBJICHHS 3aKOHOMEPHOCTEN U MPOTUBOPEUHIA;

e JENaTh BBIBOABI C HCIOJb30BAHWEM 3aKOHOB JIOTMKH, IEAYKTHBHBIX M
WHAYKTUBHBIX YMO3AKIIOUCHHUH, YMO3aKIIOUCHHI 110 aHAJIOTHH;

e pa3dupaTh J10KA3aTEIbCTBA MAaTEMAaTHUYECKUX YTBEpPXKACHUU (MpsSMblE U OT
IPOTUBHOT0), MPOBOJUTH CAMOCTOSITEIbHO HECJIOXKHbBIE JI0Ka3aTeIbCTBA
MaTeMaTHUeCKuX (aKkTOB, BBICTPAMBATh aAPTyMEHTAIMIO, MPHUBOIUTH
IPUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHUS;

e BBIOMpATh CHOCOO penieHus y4eOHOW 3adaud (CpaBHUBATh HECKOJIBKO
BapUAaHTOB pElIeHMs, BBHIOMpaTh HauOoJiee MOAXOAAIUNA C Yy4ETOM
CaMOCTOSITEJIHO BBIJICJIEHHBIX KPUTEPUEB).

Ba3oBble ucciieqoBareLCcKue JeCTBUSA

e HCIOJB30BaTh BOIPOCHI KaK HMCCIIENOBATEIbCKUNA MHCTPYMEHT IO3HAHUS,
dbopMynupoBaTh BOMPOCHI, (PUKCUPYIOLIUE MPOTUBOPEUUE, MPoOIeMy,
CaMOCTOSITEJIbHO ~YCTaHABJIMBATh HCKOMOE U JaHHOe, (HOPMHUPOBAThH
TUIOTE3Y, AprYMEHTUPOBATH CBOIO MO3UIINIO, MHEHHUE;

e IPOBOAMUTH IO CAMOCTOSITEILHO COCTABJIIEHHOMY IUIAHY HECIJIOKHBIN
HKCIIEPUMEHT, HEOOIBILIOE UCCIEA0BAHNE N0 YCTAHOBIEHUIO OCOOEHHOCTEN
MaTEMaTUYECKOT0 00BEKTA, 3aBUCHMOCTEH 0OBEKTOB MEXKITY COOOM;

e CaMOCTOSITENIBHO (HOPMYIHUPOBaTh OOOOIIEHUS W BHIBOJABI 1O pE3yibTaTam
NPOBEAEHHOTO HAOIIOJAEHUS, HCCIECJOBAHMSI, OLEHUBATH JOCTOBEPHOCTH
MOJTyYEHHBIX PE3YyJIbTaTOB, BEIBOJIOB U 000OLICHMI];

e IIPOTHO3MPOBATh BO3MOYKHOE pa3BUTHE IIPOLIECCa, a TAaKXKE BbBIABUIATH
MPEJIMOJIOKEHNS O €T0 PA3BUTHU B HOBBIX YCIIOBHSIX.

Pabora ¢ uadpopmanmeii:

e BBUBJISITH HEJAOCTATOYHOCTh M H30BITOYHOCTh HH(OpPMALMM, [IaHHBIX,
HEOOXOUMBIX JJIsl PELLIEHUS 3a]auH;

e BbIOMpaTh, aHANM3UPOBATH, CUCTEMATH3UPOBATh M HWHTEPIPETHUPOBATH
uH(GOPMAIIMIO Pa3INYHbIX BUIOB U (DOPM MpeaCTaBICHUS;

e BbIOUMpaTh QopMy TMpeacTaBicHUs HHPOPMAIMK U HWIUTIOCTPUPOBATH
pellaeMble 3aJaud  CXe€MaMu, JuarpaMmamH, HHOM Trpadukodl U HX
KOMOMHAIIUSAMU;

e OILICHWBATh HAAEKHOCTb HHPOPMAIUU TO KPUTEPHUSIM, MPEIOKECHHBIM
YUUTEIEM WU CPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIEC YyHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS:

e BOCHPUHUMAThH U POPMYJIUPOBATH CYKJIECHUS B COOTBETCTBUU C YCIOBUSIMU

U 1eJIIMU OOLIEHUS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M IMHUCBMEHHBIX TEKCTaX, J1aBaTh MOACHEHUS MO XOAY pEeLICHUS
3aJ]aul, KOMMEHTHUPOBATh MIOJYyUYEHHBINH Pe3yJIbTaT;

e B XO7€ 00CYXJCHHUS 3a/1aBaTh BOIIPOCHI [0 CYIIECTBY 00CYK1a€MOM TEMBI,
npoOJIeMbl, pelaeMoii 3aJ1auu, BbICKa3bIBaTh UJICH, HAlleICHHbIE HAa TOUCK
pEIICHUs, COIMOCTABJIATh CBOM CYXIEHUS C CYXKICHUSIMH JPYTHX
YYaCTHUKOB JAMajiora, OOHApyKUBAaTh PAa3IMYMe U CXOJCTBO MO3ULMI, B
KOPPEKTHOH opMme GopMyIIHpOBaTh pa3HOTIaCHsl, CBOU BO3PAKEHUS;

e TIPEICTABIATH PE3YIbTATHI PEIICHUS 3a/1a4H, SKCTIEPUMEHTA, UCCIICIOBaHUS,
IPOEKTa, CAMOCTOATENBHO BHIOMPATh (POPMAT BBICTYIJICHUS C YUETOM 3a/1a4
Mpe3eHTAINHA U 0OCOOCHHOCTEH ayIUTOPHH;

e TIOHMMATh U UCMOJIb30BaTh MPEUMYILIECTBA KOMAaHAHON U UHIMBUYaJIbHOM
paboThI U PEIICHNUN YUeOHBIX MATEMAaTUYECKUX 3a/1ay;

e NPUHUMATH IIETTb COBMECTHOM AEATEIbHOCTH, IUIAHHUPOBATH OPTaHU3AIUI0
COBMECTHOM pabOThl, paclpenesarth BUABI padoT, JI0roBapuBaThCH,
00CYyXIaTh MPOIIECC U pe3ybTaT PaboThl, 0000IaTh MHEHUS HECKOJIBKUX
JIFOAEH;

e y4YacTBOBaTh B TIpynmoBbIX (¢opMax paboTbl (0OCyxaeHUs, OOMeH
MHEHHSMHU, MO3TOBBIE IITYPMBI M IPYTHE), BHITIOIHITH CBOIO YaCTh PabOThI
U KOOPIMHHUPOBATH CBOM JEHCTBHA C JAPYTUMH WIEHAMH KOMaHJBbI,
OLICHMBATh Ka4yeCTBO CBOETO BKJIaJa B OOIIMNA TPOAYKT MO KPUTEPUSM,
c(OopMyJIMPOBAHHBIM YYACTHUKAMU B3aUMOJCHCTBHUSI.

PeryasiTuBHble yHUBEpPCaJIbHbIE Y4eOHbIE 1eHCTBUS

Camoopranusamnus:

e CaMOCTOSITEJIbHO COCTaBJISITh IUIaH, JITOPUTM pEUIeHMs 3a1adyu (WM €ero
4acTh), BBIOMPATHh CHOCOO peIIeHUs C Y4ETOM HMMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTb U KOPPEKTUPOBATH
BapHaHTHI PEUICHUH ¢ y4€TOM HOBOI MHOpMAITIH.

CaMOKOHTPOJIb, IMOIMOHAIbHBIH HHTE/VIEKT:

e BJAJETh CIOCOOAMM CaMONPOBEPKHU, CAMOKOHTPOJIS MpOIlecca U pe3yJibTaTa
peleHns MaTeEMaTHIECKOM 3a/1a4H;

e MPEABUAECTh TPYAHOCTH, KOTOPHIE MOTYT BOZHUKHYThH IPU PEIICHUH 3a7a4H,
BHOCUTb KOPPEKTHUBBI B JI€ATEIbHOCTh HAa OCHOBE HOBBIX OOCTOSITENIBCTB,
HaWJIEHHBIX OIMOOK, BBISIBIICHHBIX TPYAHOCTEH;

e OILICHUBATh COOTBETCTBUE PE3YJIbTATA AEATEIBHOCTH MOCTABJIICHHON LEIH U
YCIIOBUSIM, OOBSICHATH MPHUYMHBI JOCTHKCHHUS WU HEIOCTIKEHUS IIeNH,
HaXOJIUTh OMIMOKY, 1aBaTh OLEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATDBI



K koHmy o0yueHuss B 7 kJjacce OOydaroIIMHCA MOJYYUT CIEAYIOIINE
IIPEAMETHBIE PE3YIIBTATHI:

Pacrio3HaBaTh W3y4y€HHbIE TE€OMETpUYECKHE (QUTYypBl, OMNPENENsATh HUX
B3aMMHOE PaCIOJIOKEHUE, HU300pakaTh TE€OMETpUUYECKHE (DUTYpPBI, BBINOIHAThH
YEpPTEXKU [0 YCIOBHUIO 3adauu. V3mMepATs JIMHEHWHBbIE W YIJIOBBIC BEJIIMYUHBI.
Pemiats 3a1aum Ha BBIYMCIIEHUE JITIMH OTPE3KOB U BEJINYMH YIJIOB.

Jenarb rpyOyr0 OLEHKY JIMHEMHBIX M YIJOBBIX BEIMYMH MPEIMETOB B
peanbHOM KU3HM, pa3MEepOB MPHUPOAHBIX OOBEKTOB. PaznmuuaTh pasmepbl ATHX
OOBEKTOB IO TIOPAJIKY BETUYUHBI.

CTpouThb YyepTeXKHU K T€OMETPUUECKUM 3a7a4am.

[lonp30BaThCA NpPU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB, HCIOJIb30BAThH
MIPU3HAKHU U CBOMCTBA paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUH 33]1a4.

[IpoBOAUTE JOTHYECKUE DPACCYKAECHHUSA C HCIIOIB30BAHUEM TI'€OMETPUUYECKUX
TEOPEM.

[lonp30BaTbCAd IpPU3HAKAMU PABEHCTBA IPAMOYTOJIBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEAMAaHbl, [MPOBEAEHHOW K THUIOTEHY3€  MPSIMOYTOJIbHOTO
TPEYTOJbHUKA, B PELICHUHA T€OMETPUUYECKUX 3a/1a4.

Omnpenensts napajjieIbHOCTh MPSMBIX C TIOMOIIBIO YTJIOB, KOTOPBIE 00pa3yeT
C HUMM cekymad. Onpeaendars MnapamieJbHOCTh MPSAMBIX C MOMOIIBI) PAaBEHCTBA
PACCTOSIHAM OT TOYEK OJHOW MPAMOM JI0 TOUEK APYTOU MPSMOM.

Pemiats 3a1aun Ha KileTyaton Oymare.

[IpoBOIUTH BBIYMCICHHUS] U HAXOJUTh YHUCJIOBbIE M OYKBEHHBIC 3HAUYCHMUSI
YIJIOB B TEOMETPUYECKMX 3aJadyax C HCIIOJb30BAHUEM CYMMBI YIJIOB
TPEYrOJbHUKOB ¥ MHOTOYTOJIBHHKOB, CBOMCTB YIJOB, OOpa3oBaHHBIX NpU
MEPECEUCHNH JBYX IMMApAJUIEIbHBIX MPSAMBIX CEKylend. Pemare npakthueckue
3aJ]a4M HA HAXOXKJICHUE YIJIOB.

Bianerp NOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh OIPEIEIAThH
OMCCEeKTPUCY yIiia U CEPEAMHHBIN MEPIEHANKYIISAP K OTPE3KY KaK T€OMETPUIECKHE
MeCTa TOYEK.

@opMyIMpOBaTh OINPEAECIEHUS OKPYXKHOCTH M Kpyra, XOpAbl U AUaMeTpa
OKPYKHOCTH, I10JIb30BaThCSI UX CBOMCTBAMU. Y METh IPUMEHSTH 3TU CBOKMCTBA IIPU
pEeILICHNN 3a1a4.

Bianerp MOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbHUKA OKPYKHOCTH, YMETh
HaxoauTh e€ 1eHTp. Ilonb3oBaThes (hakTamMu O TOM, YTO OUCCEKTPHUCHI YIJIOB
TPEYTrOJbHHUKA IIEPECEKAlOTCsl B OJHOM TOYKE, U O TOM, YTO CEPEIMHHBIC
MEPIIEHAUKYJISIPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCS B OJTHOU TOUKE.

Bitanets noHATHEM KacaTeIbHOU K OKPY’KHOCTH, ITOJIb30BAaTHCS TEOPEMOU O
MEPIICHINKYJISIPHOCTH KacaTeIbHOW U paInyca, MPOBEIEHHOTO K TOYKE KACaHHUS.



[Tosp30BaTHCA MPOCTEUIIMMH T€OMETPHYECKUMHU HEPABEHCTBAMM, IOHUMATh
UX MPAKTAUYECKUU CMBICIL.

[IpoBOIUTE OCHOBHBIE T€OMETPUUECKHUE MOCTPOCHUS C IOMOUIBIO IUPKYJIS U
JIMHEUKU.

K xoHiy oOydenuss B 8 kJjacce oOydYaromuiicsi TOJYYUT CIETYIOIINUE
IIPEIMETHBIE PE3YJIbTATHIL:

Pacrio3HaBaTh OCHOBHBIE BHJIBI YETBIPEXYIOJBHUKOB, WX JJIEMEHTHI,
ITOJIb30BATHCS X CBOMCTBAMU IPU PENIEHUH T'€OMETPUYECKUX 3a1a4.

[IpumMeHsATh CBOMCTBAa TOUKHM IMEpPECEUEHUsT MEJUaH TpPEyrojbHUKa (LEHTpa
Macc) B PEIICHUH 3a]1ay.

Biianers moHsATHEM CpelHEW JMHUM TPEYTOJIbHUKA W TPANELUH, IPUMEHSThH
UX CBOMCTBA IIPU pELICHHM TreoMeTpuuyeckux 3anad. [losb3oBarbes Teopemoit
daneca U TEOPEMOI O MPONMOPLIUOHATBHBIX OTPE3KAX, IPUMEHATh UX JJI PELICHUS
MPAKTUYECKUX 3a4ady.

[TprMeHsTh PU3HAKK [TOA00HS TPEYTOJIBHUKOB B PEIIEHUN T€OMETPUUECKUX
3a/1a4.

[Tonb3oBatbes Teopemoit [ludaropa ans pemieHuss TEOMETPUUYECKUX H
npakTU4eckux 3anad. CTpOUTh MaTEMAaTHYECKYI0 MOJEIb B MPAKTUYECKHUX
3a/1a4ax, CaMOCTOSATENIBHO JI€JaTh YEPTEK U HAXOIUTh COOTBETCTBYIOIIME JJIUHBI.

Bnaners noHATHSMM CHHyCAa, KOCHMHyCa W TaHI€HCa OCTPOro yria
IPSIMOYTOJIBHOIO TPEYroJIbHUKA. [10JIb30BaThCS 3THUMM HMOHATHAMU IS PELICHHUS
MPAKTUYECKUX 3a4ad4.

Bbrancnsate (pa3iauuHbIMM CIIOCOOAMM) IUIOUIA/b TPEYTrOJbHUKA M IUIOLIAIN
MHOTOYTOJBHBIX Guryp (moab3ysich, TI€ HEOOXOIUMO, KaJIbKYJISATOPOM).
[IpuMeHATh MONTyYEHHbIE YMEHHUS B IPAKTUYECKUX 3aa4ax.

Brnagerp NOHATHMAMM BIMCAHHOTO W LEHTPAJIBbHOIO YIJja, HUCIOJIb30BATh
TEOPEMBI O BIUCAHHBIX YTJIaX, YIIIaX MEXAY XOpJAaMu (CEKYIIUMH) U YIIIe MEXKIY
KacaTeJIbHOM U XOpJ0i P PEIICHUU T€OMETPUUECKUX 3aad.

Biianere NOHSATHEM ONHMCAHHOIO YETBIPEXYTOJIBHUKA, HNPHUMEHSITh CBOMCTBA
ONMCAHHOI'0 YETHIPEXYTOIbHUKA IIPU PELICHUH 33/1a4.

[IpuMeHsATh MOJIyYEeHHBbIE 3HAHUS HA MPAKTHKE — CTPOUTh MAaTE€MaTHYECKHE
MOJIEIIN JUIS 3a7]a4 PeabHON KU3HU U IPOBOAUTH COOTBETCTBYIOIINE BBIYUCIICHUS
C NpPUMEHEHUEM NoJ00us W TPUTOHOMETpUU (TOJB3YSACh, TAE HEOOXOAMMO,
KJIbKYJISITOPOM).

K xoniy oOyuenus B 9 kJjacce oOydYaromuics TOJYYUT CIICTYIONTHE
IIPEIMETHBIE PE3YJIBTATHIL:

3HaTh TPUTOHOMETpUYECKUE (YHKIUU OCTPBIX YIJOB, HAXOAWUTh C HX
NOMOUIBIO Pa3IMYHbIE DJIEMEHThl MPSAMOYTOJIBHOTO TPEYToJbHUKA («pelieHue



MIPSIMOYTOJIBHBIX TPEYTOJILHUKOBY ). HaXouTh (C MOMOIIBIO0 KAIBKYJISITOPA) ITUHBI
Y YTJIbI JIs1 HETAOJMMYHBIX 3HAYCHUH.

[Tonb3oBaThcs popmysiaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKIECTBOM JUII HAxXO0XJICHUS COOTHOUIEHUWA MEXAY TPUTOHOMETPUYECKUMHU
BEJINYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB JJISI HAXOKICHHS Pa3IuYHbIX
AJIEMEHTOB TPEYTOJbHUKA («PEIICHUE TPEyTrOJIbHUKOBY»), MPUMEHITh HX MpHU
pELIEHUH T€OMETPUYECKUX 3a7aY.

Brnagets moHsTHMSIMH  npeoOpa3oBaHUS  MOAOOMS, COOTBETCTBEHHBIX
AJIEMEHTOB MOJ00HBIX uryp. ITons30BaThCs CBOMCTBAMH MO100HMS MPOU3BOJIBHBIX
buryp, yMmMeTb BBIUUCIATH MJWHBI W HAXOAUTh YIJbI y TOAOOHBIX (UTyp.
[IpumeHsaTh CBOMCTBA TOMOOMS B MPAKTHYECKUX 3a7adyaX. YMETb MNPUBOJUTH
pUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MUDE.

[Tonp30BaThCA TEOPEMAMH O MPOU3BEICHUH OTPE3KOB XOPJ, O IPOU3BEACHUN
OTPE3KOB CEKYILHX, O KBAJIPaTe KacaTeIbHOM.

[Tonb30BaThCs BEKTOpaMM, MOHUMATh MX T€OMETPUYECKUN U (DU3HMUECKHIA
CMBICII, TIPUMEHSATh WX B PEHICHUUW TEOMETPUYECKHX W (DU3WYECKUX 3ajad.
[IpuMeHATH CKaNIsIpHOE NPOU3BEICHUE BEKTOPOB JIJIsI HAXOKACHUS JIJIUH U YTJIOB.

[lonp30BaThCd METONOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHSTh €ro B
PELICHUY TEOMETPUUECKUX U TPAKTUUECKUX 3a7a4.

Brnanets NOHATHUAMM OPABUILHOIO MHOTOYTOJBHUKA, JJIUHBI OKPYKHOCTH,
JUIMHBl IyTM OKPY>KHOCTH M PaJWaHHOW MEPBI yTIJIa, YMETh BBIYUCIATH ILIONIAIb
Kpyra ¥ ero yacreid. [[puMeHsTh Moay4eHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxonute ocu (WM UEHTPHI) CUMMETPUU (PUTYp, MPUMEHSTH JABUKCHUS
IJIOCKOCTH B MPOCTEUIINX CITyYasiX.

[IpuMeHSATh TONYyYEHHBIC 3HAHUS HA MPAKTUKE — CTPOUTH MATEMAaTHYECKHE
MOJENH JJIS 3371a4 PEATbHOM )KU3HHU U MPOBOJIUTH COOTBETCTBYIOIINE BHIYUCICHUS
C TNPUMEHEHUEM TMOJ00MS M TPUTOHOMETPUYECKUX (PYHKIUN (MONB3YSICh, TJIE
HEO0OXOMMO, KATbKYJIATOPOM).



TEMATHYECKOE INTAHUPOBAHUE
7 KIIACC

KoanuecTBo yacos
HaumeHnoBaHue pa3iesioB U TeM
Ne ni/mn Konrpoabnsie IIpakTue
NPOrpaMMbl Bcero
padoTsbI padoThI
IIpocreiiue reomerpuyeckue GUrypsl u
1 UX CBOMCTBA. MI3MepeHne reoMeTpuyecKkux 14
BEJIMYMH
2 TpeyronbsHUKHN 22 1
3 [TapannenbHble NpsMbIe, CyMMa yIJI0B 14 1
TpEyroJIbHUKa
4 OKpy>XHOCTb U KpyT. [ 'eomeTpuueckue 14 1
IIOCTPOEHHUS
5 [ToBTOpeHme, 0600IICHNE 3HAHUIA 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68 4 0




8 KVIACC

HaumeHnoBaHue pa3iesoB U TeM

KoaunuyecTBO 4acoB

Ne i/ Kontpoabhbie  IIpakTnu
MPOrpamMMbl Bcero
padoThI padoThI
1 YeTbIpEXyroJIbHUKU 12 1
Teopema darneca u Teopema o
2 PONOPLIHNOHATBHBIX OTPE3KaxX, MOA0OHbIE 15 1
TPEYTroJIbHUKU
IInomans. Haxosknenue niromanei
3 TPEYTOJIBHUKOB U MHOTOYTOJIBHBIX (DUTYP. 14 1
[Tnomaau nogoGHBIX GUryp
4 Teopema [Iudaropa u Hayana 10 |
TPUTOHOMETPHUH
VYTl B OKpYKHOCTH. BrincanHble u
5 OIMCAaHHBIE YETHIPEXYTOJIbHUKH. 13 |
Kacarenbnsle k okpyxHOcTH. Kacanue
OKpYXHOCTEN
6 [ToBTOpEeHME, 0600IICHIE 3HAHUT 4 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




9 KJIACC

HaumeHoBaHMe pa3/iesioB U TeEM

KoaunuyecTBO 4acoB

Ne n/m Konrpoabunie IIpakruy
NPorpaMmMsbl Bcero
padoThI padoTsbI
1 Tpuronomertpusi. TeopeMbl KOCUHYCOB U 16 |
CUHYCOB. Pelienue TpeyroibHUKOB
) [IpeobpaszoBanue nogo0us. Merpudeckue 10 I
COOTHOIIEHHS B OKPY>KHOCTH
3 Bexropsl 12 1
4 JlekapTOBBI KOOPJIMHATHI HA TJIOCKOCTH 9 1
[IpaBunbHBIE MHOTOYTOJIBHUKY. J{TMHA
5 OKPY’KHOCTH H IJIOLIA/Ib KpyTa. 8
Brrunciienue miommaaen
6 JIBYOKEHUS TIIIOCKOCTH 6
7 [ToBTOpeHME, 0000IEHNE, CHCTEMATH3AITHS 7 5
3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosaunuyecrBo yacos
e
Nen/m  Tema ypoka B Kontpoasubie | IlpakTuuyeckue "3
cero |
padoThbI padoThbI
| [Tpocreiine reomeTpuyecKkue |
00BEKTHI
2 MHOTOyTroIbHUK, JOMaHAas 1
3 CMeKHBIE U BEPTUKAJIBHBIE YIJIBI 1
4 CMeKHBIE U BEPTUKAJIBHBIE YIJIBI 1
5 CMeKHBIE U BEPTUKAJIBHBIE YIJIbI 1
6 CMeXHbIE U BEpTUKAJIbHBIE YIJIbI 1
7 CMeKHBIE U BEPTUKAJIBHBIE YITIbI 1
8 CMeXHbIE U BEPTUKAJIbHBIE YIJIbI 1
W3mepeHne IMHENHBIX U YTIIOBBIX
9 BEJINYUH, BBIYUCIICHUE OTPE3KOB U 1
YTJIOB
H3mepeHue JIMHEWHBIX U YIVIOBBIX
10 BEJIMYMH, BBIYUCIIEHUE OTPE3KOB U 1
YTJIOB
11 N3mepeHne JTMHEHBIX U YTJIOBBIX 1




BEJIMYMH, BBIYMCIICHUE OTPE3KOB U
yTJIOB

W3mepeHue JIMHEWHBIX U YIVIOBBIX

12 BEJINYHH, BBIYUCIICHUE OTPE3KOB U
YIJIOB
[Tepumetp u momaas ¢uryp,

13 COCTaBJICHHBIX U3
IPSIMOYTOJIbHUKOB
[Tepumetp u momaas uryp,

14 COCTaBJICHHBIX U3
MPSIMOYTOJIBHUKOB
[TonsiTve 0 paBHBIX TPEYTOJIbHUKAX

15 Y TIEPBUYHBIE MTPEACTABICHHUS O
paBHBIX PUTYpax

16 Tpu npu3Haka paBeHCTBa
TPEYroJIbHUKOB

17 Tpu npusHaka paBeHCTBa
TPEYTrOJIbHUKOB

18 Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

19 Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

20 Tpu npuszHaka paBeHCTBa
TPEYTrOJIbHUKOB

)1 Tpu npu3Haka paBeHCTBa
TPEYTrOJIbHUKOB

” [Ipr3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




IIpu3Haku paBeHCTBA

23 IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
CBolicTBO MeUaHbI

24 IIPSIMOYT'OJIBHOI'O TPEYTOJIbHUKA,
IIPOBEIEHHON K TUIIOTEHY3€
CBOIicTBO MeIHaHEI

25 IPSIMOYTOJIBHOTO TPEYTOJIBHUKA,
IIPOBEIEHHON K TUIIOTEHY3€

26 PaBHOGeipeHHBIE U
PaBHOCTOPOHHME TPEYTOJIbHUKU

7 IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO TPEYTOJIbHUKA

78 [Ipu3Haku u cBOMCTBA
pPaBHOOEIPEHHOTO TPEYTOJbHUKA

29 IIpu3Haku u cBOMCTBA
PaBHOOEIPEHHOIO TPEYToJbHUKA

30 HepasenctBa B reomerpun

31 HepasenctBa B reometrpun

32 HepasenctBa B reomerpuu

33 HepaBeHcTBa B reomeTpun

14 IIpssMOYTONIBHBIN TPEYTOJIIBHUK C
yraom B 30°

35 IIpssMOYTONIBHBIN TPEYTOJIILHUK C
yraom B 30°

16 KonTponbhas pabota o teme
"TpeyroabHUKH"

37 [TapajuienbHble NPsMBIE, UX




CBOWCTBA

38

[TaTeiit moctynat EBkinuaa

39

40

Hakpecr nexamue,
COOTBETCTBEHHBIE U OJHOCTOPOHHHE
yIJibl, 00pa3oBaHHbIE IPU
NIEPECEYCHUH NTAapAJUIEIbHBIX
IPSIMBIX CEKYLIEH

Haxkpect nexarue,
COOTBETCTBEHHBIE 1 OJHOCTOPOHHUE
yTJIb1, 00pa30BaHHbIE MPU
NepeCceYeHNH MapaiebHbIX
MPSIMBIX CEKYIIEH

41

42

Hakpect nexarue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHE
yII1bl, 00pa3oBaHHbIE IPU
NEPECEYEHUH NTapaJIEIbHBIX
IPSMBIX CEKYILLIEH

Hakpect nexaiuue,
COOTBETCTBEHHBIE U OJJHOCTOPOHHHE
yIJ1bl, 00pa30BaHHbIE IPU
NEPECEYEHNH NTapaJIeIbHBIX
IPSIMBIX CEKYILEN

43

Hakpecr nexamue,
COOTBETCTBEHHBIE U OJHOCTOPOHHHUE
yIJ1bl, 00pa30BaHHbIE IPU
NIEPECEYEHUH MTapaJIEIbHBIX
MPSIMBIX CEKYILEN

44

[Ipr3Hak napauieabHOCTH MPSMBIX
Yepe3 paBEHCTBO PACCTOSHUM OT




TOYEK OJTHOM IIPSIMOM 10 BTOPOH
NPSAMON

IIpu3Hak napamieIbHOCTH IPSIMBIX
Yepe3 paBEeHCTBO PACCTOSHUM OT

45
TOYEK OJIHOM NMPSAMOI1 10 BTOpOi
IpsIMOM

46 CyMMa yrIJI0B TpeyroJibHUKa

47 CyMMa yIJI0B TpeyroJibHUKa

48 BHemHue yriibl TpeyrojibHUKa

49 Bremnue yrisl TpeyrojibHUKa
KonrponbHas pabora no reme

50 "IlapanienbHble MpsiMble, CyMMa
YTJIOB TPEYrojbHUKa"

51 OKpy’KHOCTb, XOPZbI U JUAMETP, UX
CBOICTBa

52 KacarenbHast K OKpY>KHOCTH

53 OKpy’KHOCTb, BIIUCAHHAS B YIOJI

54 OKpy’KHOCTb, BIIUCAHHAS B YTOJI

55 ITonsitue o 'MT, npumeHenue B
3aa4ax

56 [Tonsitue o 'MT, npumeHeHue B
3afauax

57 buccekrpuca u cepeMHHBII

NEPIIEHIUKY ISP KaK




TCOMETPHUICCKUC MCCTA TOUCK

OKpy’KHOCTb, OTIMCAaHHAsl OKOJIO

>8 TpPEyrojabHUKa

59 OKpY>KHOCTb, OTIMCAHHAsl OKOJIO
TpeyrojbHUKa

60 OKpyXHOCTb, BIMICAaHHAs B
TPEYTrOJIbHUK

61 OKpy>KHOCTb, BIIUCAHHAS B
TPEYTrOJIbHUK

6 [Tpocreiimue 3agaun Ha
MOCTPOCHUE

63 IIpocreiimue 3a1aun Ha
MIOCTPOEHUE
KonrtponbHas pabora no reme

64 "OKpY’>KHOCTb U KpYT.
['eomeTpuyeckue noctpoeHus "
[ToBTOpEHKE M 000OIIICHNE 3HAHUIA

65 OCHOBHBIX NOHITHUIH U METOJIOB
Kypca 7 Kiacca
[ToBTOpeHHe 1 0600IICHNE 3HAHUIA

66 OCHOBHBIX IIOHATHI U METOIOB
Kypca 7 Kiacca

67 [ToBTOpEeHHE U 000OIICHUE TEMBI
«OKpy>XHOCTb U KpyT»
[ToBTrOpenue u 06001IEHNE

68 "[TapannenbHble MIpsMbIE, CYMMa

YIJIOB TPEYrojbHUKA"




OBIIEE KOJIMYECTBO YACOB I1O
[TPOTPAMME

68




8 KVIACC

n/n

Tema ypoka

[Tapannenorpamm, ero Npu3HaKu U
CBOMCTBA

KoanuyecTBo yacos

Bcero

KonTpoabHbie
padoThI

IMpakTnyeckue
padoThI

Jla

u3

[Tapannenorpamm, €ero Npu3Haku U
CBOICTBA

[Tapannenorpamm, €ero npu3HaKku u
CBOICTBA

YacTHble cydyan napaiesiorpaMMoOB
(MpsAAMOYTOJBHUK, pOMO, KBaIpaT), UX
NPU3HAKU U CBOICTBA
YacTHble cydyan napaiesorpaMMoB
(MpsIMOYTOJIBHUK, POMO, KBaZpaT), UX
NPU3HAKU U CBOICTBA

YacTHble cIy4an napaiiesorpaMMoB
(MpsAAMOYTOJIBHUK, pOMO, KBaJIpar), UX
IIPU3HAKHU U CBOMCTBA

Tpaneuus

PaBHOOOKas 1 IPSIMOYTOJIbHAS
Tpanenuu

PaBHOOOKAs 1 IPAMOYTOJIbHAS
Tpaneuuu




10

11

Metona yaBOCHHS MeAaHbI

LlenTpanbHast CUMMETPHS

Kontponbnas pabota no teme

12 N
"UeThIpE€XyTroJbHUKH"

13 Teopema Paneca u Teopema o
IIPONOPLMOHATIBHBIX OTPE3KAX

14 CpenHsist TMHUS TPEYroJIbHUKA

15 CpenHsist TMHUS TPEYroJIbHUKA

16 Tpanenus, €€ cpenHss TUHUS

17 Tpanenus, e€ cpenuss IMHUA

18 IIponopuuoHalibHbIE OTPE3KU

19 IIponiopimoHanbHbBIE OTPE3KU

20 [lenTp Macc B TpEyroJbHUKE

21 [TonoOHbIE TPEYTOIBHUKH

2 Tpu npusHaka nogo0us
TPEYroJbHUKOB

7 Tpu npuzHaka nogodus

TPEyTrOJIbHUKOB




Tpu npuzHaka nmogoodus

24
TPEYTrOJIbHUKOB

’5 Tpu npuzHaka nmomoous
TPEYTrOJIbHUKOB

26 [Tpumenenne noao0us Ipu pereHun
MIPaKTUYECKUX 3a]1a4

7 KonTponbHas pabota 1o teme
"ITomo6HbIE TPEYTrONbHUKH"

73 CaoiicTBa 1uiomnaaei
TreOMETPHUUECKUX QUTyp

29 DopMyIabl 1Sl IIOLIAAN
TpPEYroJbHUKA, apajljiesorpaMmma

30 DopmyJibl U1 TUIOMIAIH
TPEyroJIbHUKA, MapajijiesorpaMma

31 Dopmyibl U1 TUIOMIAIN
TPEyroJIbHUKA, MapajijiesorpaMma

1 @opMyIIbl 1Sl TIIOLIAAN
TPEYroJIbHUKA, TapaJljieorpaMmma

13 Dopmyibl JUIs TUIOIIAIN
TPEYroJIbHUKA, TapaJljIeorpaMmma

34 Brruucnenune niomaneil CI0KHBIX
¢duryp

35 [Tnomaau ¢puryp Ha KieT4aTon
Oymare

36 [Tnomaau nogoOHBIX GUTYp

37 [Tnomaau monoOHBIX huryp

13 3aga4m ¢ IPaKTHYECKUM

COJICpKaHUEM




3ana4uu ¢ IPaKTUYECKUM

39
coJiep:KaHueM

40 Pemrenue 3ama4 ¢ moMoLIbI0 METOAA
BCIIOMOTaTeJIbHOM MJI0LIAAN

A1 KonTponbhas pabota 1o teme
"TTnomans"

42 Teopema [Iudaropa u e€ npumeHeHue

43 Teopema [Tudaropa u e€ npumeHeHue

44 Teopema [Tudaropa u e€ npumeHeHue

45 Teopema [Tudaropa u e€ npumeHeHue

46 Teopema [Iudaropa u e€ npumeHenue
OmnpeneneHne TPUrOHOMETPUYECKUX
GyHKIMI ocTporo yria

47 IPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
TPUTOHOMETPUUYECKHUE COOTHOLIEHUS
B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE

43 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO

50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
KonrtponbHas pabora no teme

51 "Teopema ITudaropa u Hauana

TpuroHomeTpun"




Bnucanneie n HCHTPAJIbHBIC YTJIbI,

32 YIoJl MeK1y KacaTeIbHOU U XOpI0H
53 Bnucanusie v IeHTpaibHBIC YTJIbI,
YIOJI MEKJ1y KacaTeJIbHOU U XOpI01
54 BnucanHble U EHTpaJIbHBIE YTJIbI,
YIoJl MEK1y KacaTeJIbHOU U XOpI01
55 Vsl MEeXAy XOpAaMH U CEKYIIUMHU
56 YTIel MEXAY XOpJaMu U CEKYIIUMU
Bnucannsie u onucanHbie
57 YETBIPEXYTOJIBHUKH, UX NIPU3HAKU U
CBOMCTBa
Bnucannsie u onucanHbie
58 YETHIPEXYTOJILHUKHU, UX MPU3HAKU U
CBOMCTBA
Bnucannsie u onucaHHbIe
59 YEeTBIPEXYTOJIBHUKH, UX IIPU3HAKU U
CBOMCTBA
[IpumeHeHre CBOMCTB BIMCAHHBIX U
60 ONMUCAHHBIX YETHIPEXYTOJIbHUKOB IPU
pELIeHNH TeOMETPUYECKUX 3a/1ad
IIpuMeHeHnEe CBOWCTB BIIMCAHHBIX U
61 OMHUCAHHBIX YETHIPEXYTOJbHUKOB IPU
pELICHUN T€OMETPUUECKUX 3a7a4
6 B3anmHoe pacnosioxkeHne 1ByxX
OKpPYKHOCTEH, 001111e KacaTellbHbIe
63 Kacanue okpyxHocTen
64 KonTtponbHas pabora o teme "Y bl




B OKPYKHOCTH. Brincanusie u
ONMCaHHBIE YEThIPEXYTOJIbHUKH"

IToBTOpEHNE OCHOBHBIX MOHITUHN U
METOJI0B KypcOB 7 U 8 KJIaccoB,

65 00o01IeHne 3HaHUI !
[TponopimoHanbHbIE OTPE3KU
IToBTOpEHNE OCHOBHBIX MOHATUN U
METOJIOB KypcOB 7 U 8 KJIacCoB,

66 . 1
0000111eH1e 3HAaHUH
IIponopumoHalbHBIE OTPE3KU

67 HToroBast KOHTpoJIbHAs paboTa 1
[ToBTOpEHME OCHOBHBIX MOHSATUHN U

68 METO/IOB KypCOB 7 1 8 KJIacCOB. 1
VYrasl.

OBUIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME




9 KJIACC

KoauuyecTBO 4acoB

Ne M
Tema ypoka Konrpoabunie IlpakTuueckue
n/n Bcero u3
padoThI padoTsbI
1 Omnpenenenyue TPUTOHOMETPUIECKUX |
¢dbynkuii yrimos ot 0° mo 180°
2 DopMyIIbl IPUBEAECHUS 1
3 Teopema KOCUHYCOB 1
4 Teopema KOCUHYCOB 1
5 Teopema KOCHHYCOB 1
6 Teopema cuHycOB 1
7 Teopema cuHyCOB 1
8 Teopema cuHycOB 1
9 HaxoxnaeHnue 1yinH CTOpOH U |
BEJIMUMH YTJIOB TPEYTOJIbHUKOB
10 Pemenue TpeyroabHUKOB 1
11 Pemenune TpeyroibHUKOB 1
12 Pemienue TpeyroiabsHUKOB 1
13 Pelienue TpeyroiabHUKOB 1




14

[IpakTuueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB

15

[IpakTuueckoe NpUMEHEHUE TEOPEM
CHUHYCOB ¥ KOCUHYCOB

16

KoHnTponbHas pabora 1o Teme
"Peienne TpeyrojbHUKOB"

17

18

[Tonsitue o npeoOpa3zoBaHUU MTOI0OUS

CoOOTBETCTBEHHBIE ITTIEMEHTHI
no100HBIX (HUryp

19

20

21

COOTBETCTBEHHBIE DJIEMEHTEI
10J100HBIX (pUryp

TeopeMa 0 Ipou3BEACHUHN OTPE3KOB
XOp, TeOpeEMa O NMPOU3BEICHUN
OTPE3KOB CEKYIIUX, TEOpeMa O
KBaJpare KacaTeJIbHON

TeopeMa 0 NpoU3BEACHUH OTPE3KOB
XOp, TEOpEMA O MPOU3BEICHUU
OTPE3KOB CEKYIIUX, TEOpeMa O
KBaJ[paTe KacaTelIbHON

22

23

Teopema 0 Ipou3BeIeHUH OTPEZKOB
XO0pA, TEOpEMaA O IPOU3BEICHUHN
OTPE3KOB CEKYILUX, TEOpeMa O
KBaJpaTe KacaTeJIbHON

IIpuMeHeHHe TeopeM B peleHun
FeOMETPUYECKUX 3a]1a4

24

[IpuMeHeHre TeopeM B pelICHUHN




TCOMCTPHUICCKUX 3a1a1

[IpumeHeHne TeopeM B pelICeHUHN

25 FEOMETPUUYECKHX 3a]1a4
KoHTposnbHas pabora 1o Teme

26 "I[IpeoOpazoBanme moao0us.
MeTtpuyeckue COOTHOIICHHUS B
OKpYKHOCTH"
Omnpenenenre BEKTOPOB.

27 DuU3NYECKUN U TEOMETPUIECKUI
CMBICTT BEKTOPOB

73 CrnokeHue ¥ BBIYMTAHHUE BEKTOPOB,
YMHOXXEHHE BEKTOPA Ha YUCIIO

29 CrnosxeHue 1 BBIYUTaHHUE BEKTOPOB,
YMHO)XEHHE BEKTOPA Ha YUCIIO

30 CrnoxeHue ¥ BbIYMTAHHUE BEKTOPOB,
YMHO>KEHHE BEKTOPA Ha YUCIIO

31 Paznoxxenue BexkTopa no ABym
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunats! BekTopa
CkansipHOe IpOU3BeIeHNE BEKTOPOB,

33 €ro NPUMEHEHHE I HaXOKICHUS
JUTVH ¥ YTJIOB
CkanspHoe Mpou3BeJIeHUE BEKTOPOB,

34 €ro MpUMEHEHUE I HAXO0XKICHUS
JUTVH | YTJIOB

35 Pewenune 3anau ¢ moMouIbIO

BEKTOPOB




Pemenue 3aay ¢ nOMOIILIO

36
BEKTOPOB

37 [IpumeHeHne BEKTOPOB Ui pELICHUS
3a1a4 (U3NKU

13 Konrponbnas pabora no reme
"Bektopsr"

19 JlexapToBbl KOOpIMHATHI TOYEK Ha
IUIOCKOCTH

40 VYpaBHeHue npsimon

41 YpaBHeHHE MPAMOI

42 YpaBHEHHE OKPYKHOCTH

43 Koopaunats! TOueK niepeceyeHus
OKPYXHOCTH U NIPSIMOU
MeTto KOOpAMHAT NIPU PELLIEHUU

44 FEOMETPUUYECKHX 3a7ad,
IIPAKTUYECKUX 3a7a4
Merona KOOpAMHAT NPU PELIEHUN

45 reOMETPUYECKHUX 3a/1aY,
IIPAKTUYECKUX 3a7a4
Meroa KOOpAMHAT NPH PELIEHUN

46 reOMETPUYECKUX 3a/1ay,
MPAKTUYECKUX 3a7a4
KonrponbHas pabora no reme

47 "JlexapTOBbI KOOpAMHATHI Ha
IUIOCKOCTH"

48 [IpaBUIIBHBIE MHOTOYTOJIBHUKH,




BBIYHMCJICHUEC UX 3JICMCHTOB

49 Yucno n. J{nrHa okpyKHOCTH
50 Uucno n. J{nrHa okpyKHOCTH
51 JlivHa 1yru OKpy>KHOCTH
52 Pagnannas mepa yrna
53 [Tnomane kpyra, cekTopa, CerMEeHTa
54 Ilnomane kpyra, cekTopa, CErMEHTa
55 IImomane xpyra, cEKTOpa, CErMEHTa
56 IlousiTHe 0 NBM)KEHUH IIOCKOCTH
57 [TapannensHBIA IEPEHOC, TOBOPOT
58 [TapannenbHbIi IEPEHOC, TIOBOPOT
59 [TapaienbHbIN IEPEHOC, TIOBOPOT
60 [TapaienbHeblil IEPEHOC, TOBOPOT
61 [IpuMeHeHne NBUKEHUN IIPU
pelIeHNN 3a1a4
KonrtponbHas padora no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIBHUKH.
OKpyXHOCTb. [[BUXKEHUS MTITOCKOCTH"
63 [ToBTOpeHue, 06001ICHNHE,




cucreMarusanus 3HaHui. Mismepenue
TEOMETPUUYECKUX BEJINYMH.
TpeyroabHUKH

64

[ToBTOpenue, 060061IeHNE,
CUCTEeMAaTH3aIns 3HAHUH.
[TapanienbHble ¥ EPIICHIUKYIISPHBIC
MpsIMbIE

65

[ToBTOpenue, o600IIEHNE,
CUCTEMAaTH3aIns 3HAHUH.
OKpy’>KHOCTb U KPYT.
['eomeTpuueckue nmocTpoeHus. YTIibl
B OKPY>KHOCTH

66

[ToBTOpenue, o600IIEHNE,
cucTeMaTu3anus 3HaHuH. Brimcanaeie
Y OTHCaHHBIC OKPYKHOCTH
MHOTOYTOJbHUKOB

67

HtoroBasi KOHTpoJIbHAs paboTa

68

[ToBTOpeHue, 06001ICHNHE,
cUCTeMaTu3alus 3HaHut

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68







IHPOBEPAEMbBIE TPEBOBAHUSA K PE3YJIBTATAM OCBOEHMUSA
OCHOBHOM OBPA30BATEJIbHOH IMTPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble peAMeTHbIE Pe3yJIbTAThl OCBOCHUSI OCHOBHOM
NpoBepsEeMOro .
o0pa3oBaTe/IbHOI IPOrpaMMBbl OCHOBHOT'0 00111er0 00pa3oBaHUA
pe3yJbTara
6 I'eomerpus
Pacnio3HaBaTh M3ydeHHBIE TeOMETpUYECKHE (DUTYpBI, ONpeneNniaTh ux
B3aMMHOE PpACIOJIOXKEHUE, H300pakaTh TIeOMeTpUYecKue (Urypsl,
6.1 BBIIIOJIHATh YEPTEXKH 110 YCIOBHUIO 3a1ayu. V3MepsaTh JIMHEWHbIE U
YTJIOBBIE BEJIMYUHBIL. Pemiare 3a1aun Ha BEIYMCIICHHAE JJINH OTPE3KOB U
BEJINYUH YTJIOB
Jlenate TpyOyI0 OLIEHKY JIMHEHHBIX U YTJIOBBIX BEIMYHMH IIPEIMETOB B
6.2 peambHOM JKU3HHM, pa3MepoB MPUPOJHBIX OOBEKTOB. Pazmuuarh
pa3Mepbl ITUX OOBEKTOB 10 MOPSIAKY BETUUNHBI
6.3 CTpouTh 4epTEKHU K TECOMETPUUECKUM 3a/1a4aM
[Tonp30BaTbcs NPU3HAKAMHU PAaBEHCTBA TPEYTOJIBHUKOB, UCIIOJIb30BaTh
6.4 MIPU3HAKU U CBOMCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PELICHUU
3a1a4y
6.5 IIpoBoguTh  JOTMYECKHE  PACCY)KIEHUS  C  HCIOJIB30BAHUEM
' T€OMETPUYECKHUX TEOPEM
[Tons3oBaTbcs IIPU3HAKaMU paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYTrOJIbHUKOB, CBOMCTBOM MEIMAaHbl, MPOBEAEHHON K THIIOTEHY3€
MIPSAMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUH T'€OMETPUUYECKUX 3a/1a4
OnpenensTs NapauleIbHOCTh MPSMBIX C IOMOIIBIO YIJIOB, KOTOpPbIE
67 obpaszyer ¢ HUMH cekymas. OnpenensiTb MapauieabHOCTh HPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSIHUM OT TOYEK OJHOW MPSMOW 0 TOYE
JAPYrou NpsMOn
6.8 Pemrate 3a1aun Ha KieT4aToi Oymare
6.0 [IpoBOIUTH BBIUMCIEHUS W HAXOAWTh YHCIOBbIE U OyKBEHHBIE

3HAYCHUA YIJIOB B TCOMCTPHYCCKHUX 3aJadax C HCIOJIb30BAHUCM




CyMMBI YTJIOB TPEYTIOJbHUKOB W MHOTOYTOJIBHUKOB, CBONCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEUCHUU JIByX MapauIeibHbIX HPSMBIX

ceKyu{eﬁ. PemraTe MPAaKTHUYCCKUC 3a/la4i Ha HAXOXKIACHUC YTIJIOB

Bnagetp NOHATMEM TEeOMETPUUECKOTO MECTa TOYEK. YMETh

6.10 OTIPENeNIATh OUCCEKTPHCY yIia M CEePeAMHHBIA MEPHEeHAMKYISp K
OTPE3KY KaKk FreOMETPHUUECKHe MECTa TOUeK
DopMyIUpOBaTh OMNpECNICHUsT OKPY>KHOCTHM M Kpyra, XOpAbl H
6.11 JMaMeTpa OKPYKHOCTH, TIOJIb30BaThCA MX CBOMCTBAaMHU. Y METh
MIPUMEHSTh 3TH CBOWCTBA MPHU PELICHUH 33124
Brnagers moHATHEM OINMCAaHHOW OKOJIO TPEYTOJIbHUKA OKPYXHOCTH,
yMeTh HaxoauTh e€¢ meHtp. l[lomb3oBaThcst (hakTamMu O TOM, YTO
6.12 OHMCCEKTPUCHI YTIIOB TPEYTOJbHUKA MEPEeCceKatoTcs B OJHOM TOUKE, U O
TOM, YTO CEpEIMHHBbIE NEPIEHIUKYJAPbl K CTOPOHAM TPEYroJbHUKA
MepeceKaroTcs B OJHON TOUKe
Brnagerp mnoHsTHEM KacaTeIbHOM K OKPYKHOCTH, IIOJIb30BaThCS
6.13 TEOpEMOM O TEPHEHIUKYJISPHOCTH KacaTeJbHOM U  pajuyca,
MIPOBEEHHOTO K TOUKE KaCaHMsI
6.14 [lonb30BaTbes MPOCTEHIIMMU T'€OMETPUYECKUMHU HEpPAaBEHCTBaMU,
' MOHUMATh UX MPAKTUUECKUNA CMBICTT
6.15 [IpoBOANTH OCHOBHBIE T'E€OMETPHUUECKHE TIOCTPOCHHSI C MOMOIIBIO
. LHUPKYJISL U JIMHEHKHU
8 KITIACC
Kon o
IIpoBepsiemble npeaMeTHbIE Pe3yJbTATbl 0CBOCHHUS OCHOBHOM
NPOBEPSEMOro .
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOTO 00111ero 00pa3oBaHUA
pe3yJjbTarta
6 I'eomertpus
6.1 Pacnio3naBaTh OCHOBHBIE BUIbl YETBIPEXYTOJIBHUKOB, MX AJIEMEHTBHI,
' 0JIb30BAThCS UX CBOMCTBAMU MPHU PELUICHUH F€OMETPHUUECKUX 3a7a4
62 [IpumeHsITh CBOWCTBA TOYKM IMEpPECEUEHHUs] MeIWaH TpPeyroJbHUKa
' (ueHTpa Macc) B pelIeHUH 3a1a4
63 Brnagers noHATHeM cpeAHeW JMHUM TPEYrojbHUKA W TpamneluH,

NPpUMCHATH HX CBOMCTBaA npu pemeHuu TCOMCTPUYCCKUX 3alady.




[Tonp3oBatbest Teopemoit dasieca U TeOpeMON O MPONMOPLIHUOHATBHBIX

OTpEC3Kax, MPUMCHATDb UX IJId PCHICHUSA IMTPAKTUYCCKUX 3adaY

6.4

[IpumensTp mnpu3HaKKM 1MONOOMS  TPEYrOJHHUKOB B  PELICHUU

TCOMETPHUYCCKUX 3ada4d

6.5

6.6

6.7

6.8

[Tonb3oBatbes Teopemoii [Tudaropa nis peneHust reOMeTpUUECKUX U
npakTuyeckux 3anad. CTpoUTh MAaTeMAaTHUYECKyld MOJelb B
MPAKTUYECKHX 3a7auaX, CaMOCTOSITENIbHO JeNaTh YepTEX U HAXOAWThH

COOTBCTCTBYIOIIHC TJIMHBI

Bnagers moHsTHAMH CHHYCa, KOCHMHYCa M TaHICHCa OCTpOro yria
IpAMOYI'OJIBHOI'O TPEYTOJIbHUKA. Ilons30BaThbCst STUMH TOHSATUSIMH

AJIg PpCIICHUA MTPAKTHUYCCKUX 3a/1a4

Boruncnate (pa3auuHbIMM - crioco0amMu) IUIOWAAb TPEYroJbHUKA U
IUIOIIAAM  MHOTOYTOJbHBIX (uryp (monb3ysch, IAe HEOOXOIUMO,
KaJbKYyJIATOpOM). [IpUMEHATh MoJlyuyeHHbIE YMEHUS B NPAKTUYECKUX

3agadax

Bitagers NOHATUSAMHU BIMCAHHOTO U LIEHTPAJIBHOTO YIUIA, HCIIOJIb30BATh
TEOPEMBbI O BIIMCAHHBIX YIVIaX, YIJIaX MEXJy XOpJIaMH (CEeKYLIUMU) U
yrile MeXAy KacaTelIbHOM M XOpJOM IpU PEIIEHUN T'€OMETPUYECKUX

3a1a4

6.9

6.10

9 KVIACC

Biagers mNOHATHEM OIMCAaHHOIO YETBIPEXYTOJBHUKA, IPUMEHATH
CBOMCTBA OIMCAHHOT'O YETHIPEXYTOJIBHUKA IIPU PELICHUH 3a/1a4
[IpuMeHATH TONy4YeHHBIE 3HAHMS HAa IPAKTUKE —  CTPOUTh

MaTeMaTU4CCKUC MOACIN JId 3aJa4d peaanoﬁ JKU3HHU U HIPOBOAUTH

COOTBCTCTBYIOIIMEC  BBIYMUCICHUA C TNPUMCHCHUCM HO[[O6I/IH n

TPUTOHOMETPUUN (HOHLBYHCB, Irac HCO6XO,[[I/IMO, KaJ'II)KyJIHTOpOM)

Kon
NpoBePsSIeMOro
pe3yJjbTara

IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOM
00pa30BaTeILHON NPOrpaMMbl OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUrOHOMETpUYECKUE QYHKIIMH OCTPHIX YIJIOB, HAXOAUTH C X

IIOMOIIBIO PA3JIMYHBIC JSJICMCHTBI MPAMOYT'OJIBHOTO TPCYrOJIbHUKA




(«pemieHre  TPSAMOYTOJNBHBIX — TPEYroJILHUKOB»). Haxomute (¢

MTOMOUIbIO KaJbKYJIATOPA) ATUHBI U YIJIBI JIJIs1 HETAOIUYHBIX 3HAUSHUN

6.2

6.3

ITonb3oBatbes dopmymnamu IIPUBEICHUS 51 OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM [UIsl HAXOXACHUS COOTHOLICHWH

MCIKAY TPUTOHOMETPUICCKUMHA BCIIMYNHAMU
Hcnonns3oBaTh TCOPEMbI CHHYCOB U KOCHUHYCOB IJId HAXOXIACHHA

Pa3IMYHBIX 2JIEMEHTOB TPEYTOJIbHHKA («PEHICHHE TPEyTrOJIbHUKOBY),

MPUMEHSTDH UX MPU PEHICHUH T€OMETPUUYECKUX 3a/1a4

6.4

6.5

Bnagers monaTHsMH TpeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3eMeHTOB MoAoOHbIX (uryp. [lonb3oBatbes cBoiicTBamu mon00Us
MIPOU3BOJBHBIX PUTYP, YMETh BBIUUCIISTH JUIMHBI K HAXOIUTh YTJIBI Y
mono0HbIX ¢uryp. [IpuMeHsSTh CBOWCTBA MOMOOHUS B TPAKTHUECKUX
3ajayax. YMeTh TPHUBOAUTH MPUMEpPbl MOAOOHBIX (Quryp B

OKpYyIKaromem MHupe

[Monp30BaThcsi TeopeMaMH O TIPOU3BEACHUH OTPE3KOB XOpI, O

IMPOU3BCACHHNU OTPC3KOB CCKYIIIHX, O KBAAPATEC KacaTeJIbHOM

6.6

6.7

6.8

Ilons30BaThCs BCKTOpaMH, TIIOHUMATb HUX FCOMeTpI/I‘-IeCKI/If/'I n
(bl/ISI/I‘ICCKI/Iﬁ CMBICJI, IPUMCHATb HMX B PCHICHHU I'COMCTPHYCCKUX H
(I)I/ISI/I‘IGCKI/IX 3ajaa4. HpI/IMeHHTB CKAJIPpHOC IIPOU3BCACHHUC BCKTOPOB

AJI HaXOXJACHUA JJIMH U YTJIOB

Ilonp30BaTbCa METOAOM KOOpAUHAT HaA IUIOCKOCTH, IPUMCHATH €ro B

PEIICHUN TCOMCTPUUCCKHUX U IPAKTUICCKUX 3a1a4

Brnagers NOHATHAMU  IPaBUIBHOTO  MHOTOYIOJIBHUKA,  JUIMHBI
OKPY>KHOCTH, [UIMHBI OYTM OKPYXKHOCTM M PaAMaHHOW MeEpbl YIUa,
YMETh BBIUMCIATH IUIOIIAAb Kpyra W ero yacred. IIpumensarts

IMOJIYUYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJjadax

6.9

Haxoauts ocu uiu eHTpel CUMMETpUU (QUTYP, TPUMEHSTH IBUKEHUS

IJIOCKOCTH B IIPOCTEHIINX CIydasx

6.10

HpI/IMCHHTL MOJIYYCHHBIC  3HAaHUMA Ha  TPAaKTUKE —  CTPOUTH
MaTeMaTU4YCCKUEC MOJACIN I 3aJa4d pea.nLHoﬁ KN3HU U IIPOBOAUTH
COOTBCTCTBYIOIIME  BBIYMUCICHUA C TPUMCHCHUCM 1'[0)1061/15[ n

TPUTOHOMETPUYECKUX (GYHKUMH (TMONB3YsCh, TI/A€ HEOO0XOIUMO,




KaJIbKYJISITOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3J1eMeHT COAeP:KAHUS
6 I'eomerpus
Hauanbnbie nonsTus reomerpuun. Touka, psiMasi, OTpe30K, Jyd. Yrou. Buast
6.1 yrioB. BeprukanbHble M CMexHbIE yribl. buccekrpuca yrma. Jlomanas,
MHOTOyrojpHUK. [[apamiensHOCTh U NEPIEHAUKYIAPHOCT IPSIMBIX
6.2 Cummerpuunble  ¢urypbl. OCHOBHBIE CBOMCTBA OCEBOH CHMMETPHHU.
' [IpuMepsl CUMMETpPUHU B OKPY>KAIOIIIEM MHUPE
63 OCHOBHBIE TOCTPOEHMSI C MOMOILBIO LUPKYJS U JUHEWKH. TpeyrosbHUK.
' Bricorta, Mmennana, OuccekTpuca, UX CBOMCTBA
64 PaBHOOelpeHHBIE W PaBHOCTOPOHHHMI  TpeyroibHUKH. HepaBeHCTBO
' TpEyrojabHHUKa
65 CBolicTBa ¥ TpPU3HAKKM PAaBHOOEIPEHHOTrO TpeyroibHUKa. llpusHaku
' pPaBEHCTBA TPEYTOJIbHUKOB
6.6 CaoiicTBa ¥ MPU3HAKU MapajUIeNbHbIX OpIMbIX. CyMMa YIJIOB TPEyToJIbHUKA.
' Breminue yribl TpeyrojibHUKa
[IpssMoyronbHbld  TpeyrosbHUK. CBONHCTBO MeAMAaHBl IPSIMOYTOJBHOIO
67 TpPEeyrojibHUKa, MpoOBeAEHHOW K runoreHy3e. [lpusHaku paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJAbHUKOB. [IpsIMOYTroyibHBIN TPEYyroJbHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa o OonblieM yrie u Oonbliell CTOpoHE
TpeyrojbHuKa. [leprieHaAuKysp U HaKJIOHHAs
6.9 l'eomerpuueckoe Mecto ToYek. buccektpuca yria ©  CepeIUHHbBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK FTEOMETPUUECKHUE MECTA TOUEK
OxpyXHOCTb M Kpyr, XOpAa M JuaMeTp, HuX CBoiicTBa. B3aumHoe
6.10 pacroyio)KeHue OKpYKHOCTH H mpsmou. KacarenpHass u cekymas K
OKPY>KHOCTH
611 Oxpy>KHOCTb, BHHUCaHHas B yroj. BmmcaHHas W omnMcaHHas OKPY>KHOCTH

TPEyrojbHUKa




8 KVIACC

Kon IIpoBepsieMblii 3J1eMEHT COAePKAHUS

6 I'eomerpus

6.1 YersipéxyronpHuku. [lapamienorpaMm, ero Npu3Haku U CBOMCTBA

6.2 [IpsiMoyronbpHUK, pOMO, KBaapaT, UX NIPU3HAKU U CBOICTBA

63 Tpanenwus, paBHOOOKas Tpamelus, €€ CBOMCTBa U nMpu3HaKku. [IpsMoyroibHast
' Tpaneuus

64 Meton yasoenus meauanbl. LlenTpanbHas cummerpus. Teopema QPaneca u
' TeOpeMa O MPONOPLHUOHATIBHBIX OTPE3KaxX

6.5 CpenHue TMHUU TpeyroibHUKA U Tpaneuun. L{eHTp macc TpeyronbHuKa

6.6 [Tonobue TpeyronbHUKOB, KodpduiueHnt mnonodbus. IlpusHaku nomoOHs
' TpeyroiabHUKOB. [IpumMeHeHne mo1o0ust py pelieHny NPaKTUUECKUX 3a1a4

6.7 @opmynbsl A8 IUIOIIAAU  TPEYrojibHUKA, NapajuiejorpamMma, pomba u
' Tpamnenuu

6.3 CpoiicTBa muomaael reomerpuyeckux ¢uryp. OTHOIIEHHE IUIOIAEH
' MoA0OHBIX uryp

6.9 Brruucnenue miomaznei TpeyroibHIUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema IIudaropa. Ilpumenenune teopemsr I[ludaropa mnpu pemeHun
. NIPAKTUYECKUX 3a/1a4

CuHycC, KOCHHYC, TaHI'€HC OCTPOro yrjia IpsIMOYTOJIBHOTO TPEYTOJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIAECTBO.  [pUrOHOMETpHYECKUE
¢yskuuu yrios B 30°, 45° u 60°

612 BriucanHble U LEHTpaJbHBIE YIJIBI, YIOJI MEXAY KacaTeJbHOW M XOpIOH.
. VYTibl MeXAY XOpJlaMu U CEKYLIUMU

6.13 BrcanHble U ONIMCAHHBIE YETBIPEXYTOJIbHUKH

614 B3aumHoe pacnonoxenue IByX OKpyxkHocTeil. Kacanue oxpyxHOCTEN.

OO61ue KacaTelbHbIE K IBYM OKPY>KHOCTSIM

9 KVIACC




Kon

IIpoBepsieMblii 3J1eMEHT COAEPKAHUSA

6 I'eomeTpus
61 Cunyc, kocunyc, TanreHc yriaoB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOXJ1eCTBO. DOPMYJIIbI IPUBEACHUS
Pemenne TpeyronpHukoB. Teopema KOCMHYCOB M TeopemMa CHUHYCOB. PerieHue
6.2 MPaKTUYECKUX 3aJad C UCIOJIb30BAHUEM TEOPEMbl KOCHMHYCOB M TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanme mogodus. [Togodre cOOTBETCTBEHHBIX AJIEMEHTOB
64 Teopema o mpousBeeHUH OTPE3KOB XOP, TEOPEMBI O POU3BEACHUU OTPE3KOB
' CEKYIIUX, TeOpeMa O KBaJipaTe KacaTeJIbHOU
Bektop, nmnmHa  (MOOynb) — BEKTOpa,  COHANpPAaBJICHHBIE  BEKTOPHI,
65 MPOTHUBOIIOJIOKHO  HANpPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpaIK HaJl BeKTopaMu. Pa3noxeHne BeKTopa 1o AByM
HEKOJUTMHEApHBIM BEKTOpaM
66 Koopaunater Bektopa. CkansipHO€ MPOU3BEICHHUE BEKTOPOB, NMPUMEHEHHE ISt
' HAXO0XJICHUS JJIMH U YTIIOB
JlexkapToBbl KOOPJMHATHI Ha TUIOCKOCTU. YPABHEHUS MPSMON U OKPYKHOCTH
6.7 KOOPJIMHATAX, MIEPECeUCHUE OKPY>KHOCTEN U MPSIMBIX. METO1 KOOpJIMHAT U €T0
MIPUMEHEHHE
6.8 [IpaBuUnIBHBIE MHOTOYTOJIBHUKHU
6.9 Jnuna okpyxHocTH. ['pagycHas u paguanHas Mepa yria, BBIYUCICHUE JITHH TyT
' OKPYKHOCTEMN
6.10 [Inomane kpyra, cekropa, CEerMeHTa
611 JIBM>KeHHsS TUIOCKOCTH W BHYTPEHHHE CHUMMETpHH (uryp (dIeMeHTapHbIe

npeacrasienus). [lapamnensuerit nepenoc. [loBopot




IHPOBEPAEMBIE HA OI'D 10 MATEMATHUKE TPEBOBAHUA K
PE3YJIbTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIbLHON
HPOI'PAMMBbBI OCHOBHOI'O OBHIEI'O ObPA3OBAHUA

Kon
NpoBepsIeMoOro
TpeOOBaHUS

IIpoBepsiemble TpeOOBaHMS K MPeIMETHBIM pPe3yJibTaTaM
OCBOEHHSI OCHOBHOI1 00pa30BaTeIbHON MPOrpaMMbl OCHOBHOI0
o0mero oopazoBanus Ha ocHoBe PI'OC

YMeHue omepupoBaTh IOHITHUSMHU: MHOXECTBO, IOIMHOXECTBO,
olepalMy HaJl MHOXXECTBAMH; YMEHHE OICPUPOBATH MOHITHUIMHU:
rpad, CBSA3HBIA Tpad, AEepeBO, IUKI, MPUMEHATh WX MpPU PEIICHUH
3aj1a4; yMEHHE UCIIOIb30BaTh rpauecKoe MpeACTaBICHHE MHOKECTB
JUTSL OTTMCAHUS PEATBHBIX MPOILIECCOB U SIBICHUM, IPU PEIICHUH 3a/1a4

U3 IpYyTUX y4eOHBIX MPEeIMETOB

YMeHue OIICPHUPOBATL IMOHATHAMMU: OIIPCACIICHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTeJIbCTBO; YMCHHUC pacClioO3HaBaTb HCTHHHBIC U  JIOKHBIC
BbBICKA3bIBAHUA, IIPHUBOAWTL IIPUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHUA U OTPpULIAHUA BBICKa3bIBaHUH

YMeHue onepupoBaTh NOHATHUSMHU: HATypPaJIbHOE YHMCIO, IIPOCTOE M
COCTABHOE 4YMCJIO, [JEIMMOCTb HATypPAJIbHBIX YHUCEN, IPU3HAKU
JETUMOCTH, 1I€JI0€ YHUCII0, MOAYJb YHCIA, OOBIKHOBEHHas IpoOb U
JecsTUYHasi J1poOb, CTaHAAPTHBIA BUJ YHCIA, palMOHAIbHOE YHUCIIO,
UppalMOHAIbHOE YHCIO, apU(PMETHUYEeCKUd KBaJpaTHBI KOPEHb;
yMEHHE BBINOJHATH JEHCTBUS €  4YHMCIaMH, CpaBHUBATh U
yHOpSA0YMBAaTh YHCJIA, MPEACTABIATh 4YHCIA Ha KOOPAMHATHOMN
NpsIMON, OKpYIJATh YHUCIA; YMEHUE JelaThb NPUKUAKY U OLEHKY

pe3yjibTara BBIUMCIICHU N

YMeHue onepupoBaTh HMOHATHSAMM: CTENEHb C LENbIM IOKa3aTeseM,
apupMETUYECKU KBAJAPATHBIH KOPEHb, MHOTOWIEH, aire0panveckas
IpoOb, TOXAECTBO; 3HAKOMCTBO C KOpPHEM HATypajbHOH CTeleHu
Ooybllle €AMHUIBI; YMEHHE BBIONHATH pPAac4Y€Thl 1O (Qopmyliam,
npeoOpa3oBaHusl LENbIX, JAPOOHO-PAIlMOHAIBHBIX BBIPAKEHUH U
BBIPQKCHUI C KOPHSMH, Pa3li0oKeHHE MHOTOYIECHA Ha MHOXHUTEIH, B
TOM YHCIIE C MCIIOJIB30BaHUEM (OPMYJI Ppa3HOCTH KBaJApaToB U

KBaJpaTa CyMMBbI M pa3HOCTH

Vmenue OIICPHUPOBATH ITOHATUAMMU: YHUCIIOBOC PABCHCTBO, YPAaBHCHUC C




OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
NIEPEMEHHOI; yMEHHME pellaTh JMHEHHbIE M KBaJpaTHbIE YPABHEHMS,
IpOOHO-PallMOHANBHBIE YPAaBHEHUS C OJHON NMEpEeMEHHOH, CHCTEMbI
JBYX JIMHEHHBIX YpPaBHECHW, JUHEHHBbIE HEPABEHCTBA U UX CHCTEMBbI
KBaJpaTHble M JpOOHO-pallMOHANIbHBIE HEPAaBEHCTBA C  OJHOM
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IPEIMETOB
U TPaKTUYECKUX 3aJad; YMEHHE HCIIOJIb30BATh KOOPAHMHATHYIO
OpSIMYI0 U KOOPJMHATHYIO IUIOCKOCTB Ul M300pa)KEHUS pEIICHUI

ypaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUSIMU: GYHKIHS, TpAadUK QYHKIMH, HYJTH

¢byHKIMH, IIPOMEXYTKHU 3HAKOIIOCTOSHCTBA, IIPOMEXKYTKHU
BO3pacTaHus, yObIBaHWS, HAWOOJbIICE W HAUMEHBIES 3HAYCHUS
¢byHKINY; YMEHHE OIEpUpPOBATH [IOHATUSAMH: npsiMast
MPOMOPIMOHATIBHOCTD, JIMHEWHAs (YHKIMS, KBaapaTH4dHas (QyHKIHU,
oOpaTHass TPOMOPIIMOHATBHOCTh, Mapaboya, runepOosa; yMeHHe
CTPOUTD Tpaduku QyHKIMH, UCTIOIB30BATh TPA(UKH IS ONPEACTCHUSI
CBOWCTB MPOIIECCOB U 3aBUCUMOCTEH, /TS PEIICHHUS 33134 U3 IPYTUX

y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAKAThH

(hopMyIaMy 3aBHCHMOCTH MEXIY BETHUNHAMU

YMenne ONCprupoOBaTh IIOHATHUAMMU: II0CJIICA0OBATCIIBbHOCTD,
apupmeTHyeckass M IeOMETpUYecKas  IPOrpeccud;  yMEHHE
HCIOJIb30BaTh CBOWCTBA MOCJENI0BATENIbHOCTEH, (POPMYJIBI CYyMMBI U
o0Ilero wieHa MpH PELICHUH 3aJad, B TOM YHUCIIE 3a/1a4 U3 JIPYTUX

Y4EOHBIX MPEIMETOB U PEATTbHOMN KU3HU

YMeHue pemiath 3aJadyd pa3HbIX TUIOB (B TOM 4YHCIIE€ HAa MPOLEHTHI
O M 4YacTH, JBWXKEHHE, PaldoTy, LIEHy TOBAapOB M CTOMMOCTh
MOKYIIOK U YCIIYT, HAJIOTH, 33J1a4i U3 00JIACTH yNPaBJICHUs IUUHBIMU U
CeMEMHbIMM  (UHAHCAMM); YMEHHE  COCTaBISATh  BBIPAXKECHMUS,
YPAaBHEHUSA, HEPABEHCTBA U CHUCTEMbl II0 YCJIOBHIO 3aJayy,
UCCIIEIOBaTh INOJIYYEHHOE PEIIEHUE U OLEHMBAThH IPaBIONOAOOHOCTH

MOJIYUYCHHBIX PC3YyJIbTATOB

YMeHue onepupoBaTh MOHATHSAMHU: (QHUrypa, TOUYKA, OTPE30K, Mpsmast
7y, JIOMaHasl, yroJjl, MHOTOyTOJIbHUK, TPEYTOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHUHN TPEYrOJIbHUKH, NPSAMOYTOJIBHBIM TPEyrojbHUK,

MeanaHa, OUCCEeKTpUca W BBICOTA TPEYTOJbHHMKA, YETHIPEXYTOJbHUK,

M



napajuieiorpaMM, pomMO, TpSIMOYTOJIbHUK, KBaJpar, Tpamerus;
OKPY>KHOCTb, KpYT, KacaTelbHasi; 3HaKOMCTBO C IPOCTPAHCTBEHHBIMU
¢burypamu; ymeHue peuiaTh 3aJayd, B TOM YHCJIE W3 IMOBCEIHEBHOMN
KU3HHM, HA HAXOXJACHUE TeOMETPUUECKHX BEIUYUH C MPUMEHEHUEM

M3YYEHHBIX CBOMCTB QUryp u ¢pakToB

10

YMeHHe omepupoBaTh TMOHATHSAMHU: PABEHCTBO (HIYp, PaBEHCTBO
TPEYTOJbHUKOB; MAapaUIeIbHOCTh M TMEPIEeHAUKYISIPHOCTh MPSIMBIX,
yroal MeXIy TpSMBIMH, TEPIEHAUKYISAp, HAKIOHHAS, IPOCKIHS,
nogobue puryp, noJoOHbIE TPEYTOIBHUKH, CHMMETPHUS] OTHOCUTEIHHO
TOYKH M TPSIMOH; yMEHHE paclio3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nogobue ¢Guryp, napauieIbHOCTh M MEPHEHAUKYISIPHOCTh HPSMBIX B

OKpYyZKaromem MHupe

11

YMeHue onepupoBaTh IOHATUSAMHU: JUIMHA, DPACCTOSHUE, YIoOJ
(BeqiMuMHA yTria, CUHYC M KOCHUHYC yrja TPEyrojbHHKA), IUIOIIA[Ib;
YMEHHUE OLIEHUBATh Pa3Mephl IPEIMETOB U OOBEKTOB B OKpPY KaIOLIEM

MHUpE; YMEHHE NpPUMEHSTH (OpMyIbl TEpUMETpa U  IUIOLIAIH
MHOT'OYTOJIbHUKOB, JUIMHBI OKPYKHOCTH W IUIOLIaJU Kpyra, o0bema
MPSIMOYTOJIBHOTO apaJuleNieNuNela; YMEHUE NPUMEHSATh NpPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYIOJbHHKA,
teopemy Iludaropa, TpUroHOMETpUUECKHE COOTHOLICHUS IS

BBIYMCIICHHSI IJTUH, PACCTOSTHUM, TUIOMAACH

12

YMmenue wu3zo0pakaTb IUIOCKME (uUrypsl W HMX KOMOMHAIMH,
MPOCTPAHCTBEHHBIE (UTYPBI OT PYKH, C TOMOIIBIO YEPTEKHBIX
UHCTPYMEHTOB M JIEKTPOHHBIX CPEACTB 10 TEKCTOBOMY HIIH

CHUMBOJIbHOMY OITMCAHUIO

13

YMeHHe  onepupoBarh  MOHATHAMHU: IPSAMOYIOJIBHAs — CHCTEMa
KOOPIMHAT, KOOPJAMHATBI TOYKH, BEKTOpP, CYMMa BEKTODPOB,
IIPOU3BEJICHNE BEKTOpPA Ha YKCIIO, CKAISIPHOE IIPOU3BEECHUE BEKTOPOB;
YMEHHE HCIIOJIb30BaTh BEKTOPBI M KOOPJAMHATHI JUISl NPEIACTaBICHUS
JaHHBIX W pELIeHHs 3aJady, B TOM 4YHCIE M3 JAPYyruX Y4eOHbBIX

MIPEAMETOB U peabHOM KU3HU

14

YMeHrne OnepupoBaTh IMOHATHUSIMH: CTOJIOMKOBBIE M KPYTOBBIE
aUarpaMMbl,  TaOmuIBl, cpenHee  apudmMeTHueckoe, MeauaHa,

HauOoJblllee ¥ HAauMEHbIIEe 3HAYEHMs, pa3MaX 4YHCIOBOro Habopa;

YMCHUC H3BJICKATH, HUHTCPIPETUPOBATH n Hp606pa3OBLIBaTL




15

16

UHpOPMaLIMIO, TPEJICTABICHHYI0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAOIyI0 CBOWMCTBA M XapaKTEPUCTHKH PEAIBHBIX IPOLECCOB U
SBJICHUH; yMEHHE paclo3HaBaTb M3MEHYMBBIC BEJIUYMHBl B

OKpY’KaIoIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIYYalHBIA OMNBIT (CIydalHbIN
OKCIIEPUMEHT), dJEMEHTAapHOE COOBITHE (DJIIEMEHTApHBIM HCXO.)
CIIy4aifHOTO OTIbITa, CIIyYailHOE COOBITHE, BEPOSTHOCTH COOBITHS,
yMEHHE HaXOAWTb BEPOSTHOCTH CIy4YalHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMU DJIEMEHTAPHBIMH COOBITHSIMH; YMEHHE pelIaTh
3aladyd METOJIOM OPTaHM30BAHHOTO Mepedopa U C UCHOIb30BAHUEM
MpaBujia YMHOXEHUS; YMEHHE OIICHHUBATh BEPOSITHOCTU PEATbHBIX
COOBITUN M SBICHUH, MOHUMATHh POJb MPAKTUYECKH JOCTOBEPHBIX M
MaJIOBEPOATHBIX COOBITHM B OKpYXKalOIleM MHpPE U B IKU3HH,
3HAKOMCTBO C TMOHSATHEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIHX YHCEI U €ro POJIBIO B MAaCCOBBIX SIBJICHUAX

YMeHne BBIOMpATh MOIXOAALINA W3YyYEHHBIH METOJ Ul pPEHICHUs
3aa4¥, NPUBOAUTH IPUMEPHl MAaTEMATHYECKUX 3aKOHOMEPHOCTEW B
MIPUPOJE U )KU3HU, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMAaTUKH B
UCKYCCTBE, OIMCBIBATH OTHAEIbHBIC BBIIAIOIIUECS  PE3YJIbTaTBhl,
MIOJIyYEHHBIE B XOJI€ PA3BUTHsS MAaTEMATHKU KaK HAayKH, IIPUBOJIHUTH
IIPUMEPBl MaTEMaTUYECKUX OTKPBITUN U UX aBTOPOB B OTE€YECTBEHHOM

Y BCEMUPHOM UCTOpUU




HEPEYEHD 3JIEMEHTOB COAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATHUKE
Kona IIpoBepsieMblii 3JIeMEHT COIEePKAHUSA

1 Yucna v BEIYKCIICHUS

1.1 Harypainbnblie u nienbie yncina. [Ipu3Haku 1eTMMOCTH 1eJIbIX YHCeN

1 OOBIKHOBEHHBIE W JIECATHYHBIE  JpoOM,  TIPOIEHTHI, OECKOHEYHBIC
. nepuoAnYecKre Apoou

13 PannonanpHbie  yucima. ApudMeTHYECKHE ONepallud C  palrdoOHAIbHBIMU
. YHCIIaMU

14 JevictButenpHble uyuciaa. ApudmeTHdeckue omnepanud ¢ JACHCTBUTEIBHBIMH
. YUCIIAMH

s [TpubnxkE€HHBIE BBIUMCICHUS, TpaBUIA OKPYTJCHHs, NPUKHIKA M OILIEHKa
' pe3ynbTaTa BIYUCICHUN

2 AnreOpandyecKre BhIPAKCHHS

2.1 bykBeHHbIE BbIpa)keHUs (BBIPAXKEHUS C TIEPEMEHHBIMU)

55 Crenenb ¢ 1enbiM TokaszatenieM. CTeneHb C pPalMOHAJIBHBIM ITOKa3aTeJIeM.
' CBoOMCTBa CTEIIEHU

2.3 MHoTrOouJICHBI

24 Anrebpanyeckast 1poOb

) s Apudmernaeckuit KOpEHb HaTypaJbHON CTEIICHU. [HeictBus c
. apupMEeTUYECKUMH KOPHSIMH HAaTYPaTbHOU CTETICHH
3 VYpaBHEHUs U HEPABEHCTBA

- Llenbie u apoOHO-palvOHaNbHBIE YypaBHEHHs. CHCTEMBI M COBOKYMHOCTH
' ypaBHEHUH

35 Llenpie 1 npoOHO-palMOHANbHBIE HepaBeHCTBA. CHCTEMBI U COBOKYIMHOCTH
' HEPaBEHCTB

3.3 Pemenme TeKCTOBBIX 3aa4
4 YucoBbIe TOCIIENOBATEIILHOCTH

4.1 [TocnenoBaTeIbHOCTH, CIIOCOOKI 3aIaHMS TTOCIICA0BATEILHOCTEH

4.2 Apudmernueckas u reomerpuueckas mnporpeccud. dopmyna  CIOKHBIX




IIPOLICHTOB

5 DyHKIHUH
OyHknusa, cnocoObl 3amanus  ¢yHKuuu. ['paduxk  ¢ysknuun.  Oobmacthb
omnpeeseHUs] 1 MHOXKeCTBO 3HaueHn QpyHkiuu. Hynu dyuakmuu. [IpomexyTku
5.1. 3HAKOIMOCTOSIHCTBA. [IpOMEKYTKM MOHOTOHHOCTH (yHKIHMU. MaKCHMyMBI |
MUHUMYMBl (yHKIMA. HanOospliee W HauMeHblIee 3HaueHHE (GYHKIUU Ha
IPOMEXKYTKE
6 Koopaunats! Ha IpsIMOM U IIIIOCKOCTH
6.1 Koopaunarnas npsimast
6.2 JlekapTOBBI KOOPJIMHATHI HA TNIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 uX CBOMCTBA
7.2 TpeyronbHHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 N3mepeHne reoMeTpuuecKknx BETUUYNH
7.6 Bexkropsl Ha 10CKOCTH
8 BeposiTHOCTB U cTaTHCTHKA
8.1 OnucarenpHas CTaATUCTUKA
8.2 BepositHOCTB
8.3 KomMOuHaropuka
8.4 MHoxecTBa
8.5 ['padmr




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YHEHUKA

Aranacsu JI.C., byry3oB B.®., Kagomues C b. u gpyrue. Maremaruka.
['eometpusi: 7 - 9-e kiacchl: 0a30BBIN YPOBEHD: YUCOHUK. AKITMOHEPHOE

obmectBo "U3narenscTBo "IIpocBemenue” 2026

METOAUYECKHUE MATEPHUAJIBI IVIS1 YUUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

UHTEPHET

MuHuCTepcTBO 0bpa3oBaHuns PO;

e http://www.drofa.ru — cant uspgatenbcraa «poda»

e http://www.informika.ru/;

e http://www.ed.gov.ru/ ;

e http://www.edu.ru/

e http://uztest.ru

e http://4ege.ru

e TectuposaHue online: 5 - 11 Knaccsi : http://www.kokch.kts.ru/cdo/
e MeparorMyeckan MacTepckas, Ypoku B VIHTEpHET U MHOToe Apyroe:
http://teacher.fio.ru

e HoBble TexHoNOrMK B obpasosaHuu: http://edu.secna.ru/main/

e [lyTeBOAUTENDb «B MUpPE HaYKM» ANA WKOJbHUKOB:
http://www.uic.ssu.samara.ru/~nauka/

e MerasHuuknoneguma Kupunna nu Medoaus: http://mega.km.ru

® CalTbl «DHUMKNONEANIM SHUMKAONEeaNN», HanpUMep:

e http://www.rubricon.ru/;

e http://www.encyclopedia.ru/
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