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HOACHUTEJIBHASA 3AIITMCKA

['eoMeTpusi Kak OJMH W3 OCHOBHBIX pa3JeioB IIKOJIbHOM MaTeMaTHKH,
UMEIOIIMNA CBOEH 1EbI0 00ECeUnTh M3yuyeHUEe CBOMCTB M pa3MepoB GUryp, UX
OTHOIIEHW M B3aUMHOE PAacCIOJIOKEHHE, ONHUPAETCS Ha  JIOTUYECKYIO,
JOKA3aTeNIbHYI0 JIMHUIO. LIeHHOCTh M3y4YeHHs] T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero o0pa3oBaHMs 3aKJIIOYAETCS B TOM, YTO OOYyYarOUIUIICs YUUTCA MPOBOJUTH
JIOKa3aTEJIbHbIE PACCYKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHHUS, I0KA3bIBATh
UCTUHHBIE YTBEPKIACHUS U CTPOUTHh KOHTPIPHUMEPHI K JIOXKHBIM, ITPOBOJIUTH
pacCykJ€Hus «OT MPOTUBHOIO», OTJIMYaTh CBOWCTBA OT IPHU3HAKOB,
(bopMyIHpOBaTh OOPATHBIE YTBEPKIACHUSI.

BTopoil nenpr0 HM3yd4eHHs] TEOMETPHM SIBIISIETCS. HMCIOJIB30BAaHUE €€ Kak
MHCTPYMEHTA IPHU PEIICHHH KAK MaT€MaTHYECKHX, TaK U MPAKTHYECKUX 3aj]ad,
BCTPEYAIOIIMXCA B peajbHOM ku3HU. OOywarommics JOJKEH HayuuThCs
ONPENEIUTh F'€OMETPUUECKYIO (QUIYypy, ONHcaTh CIOBAMHU JAHHBIA YEPTEK WU
PUCYHOK, HAaWTH ILJIOIIA(b 3€MEIBHOTO y4acTKa, pacCCUUTaTh HEOOXOIUMYIO IITUHY
ONITOBOJIOKOHHOTO Kabenss wiu TpeOyemble pa3Mepbl rapaxa AJii aBTOMOOWIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYUCIUTENbHAS JIMHUS B U3YYEHUH T'€OMETPHUHU.
[Ipu pemieHnn 3aaad MPAKTUYECKOrO XapakTepa OOyYaroIIMICS YYUTCS CTPOUTH
MaTeMAaTUYECKHE MOJEIN PpPEANbHBIX JKMU3HEHHBIX CUTyalul, MOPOBOJUTH
BBIYHCIICHUS U OLIEHUBATh aJIEKBATHOCTD ITOJYYEHHOI'O pe3yJIbTaTa.

KpaiiHe BaxxHO MOAYEPKUBATH CBA3UM TE€OMETPUM C JPYTUMHU YUYEOHBIMU
npeIMeTaMH, MOTUBUPOBATH UCIOJIb30BaTh ONPEACICHUS] T€OMETPUUECKUX (DUTyp
U TOHATUHM, JIEMOHCTPUPOBATH NPUMEHEHUE IOJYyYEHHBIX YMEHUH B (U3UKE U
TEXHUKE. OTH CBA3M HauOoyiee SpPKO BHAHBI B Temax «Bektopb,
«Tpuronomerpuyeckue cooTHoleHus», «Merong koopauHat» U «Teopema
[Tudaropar.

VYyebnsiii Kypc «l'eomeTpus» BKIIOYAET CIEIYIOUIME OCHOBHBIE pa3/eibl
conmepxanusi: «l'eomerpuueckue Qurypsl M HUX CBOMCTBa», «V3mepenue
r€OMETPUYECKUX  BEJIWYUH», «JlekapTOBbl KOOpAMHATBI Ha  IUIOCKOCTHY,
«Bektopby, «JIBuxkeHUs MII0CKOCTHY, «IIpeobpazoBaHust mog00usD».

Ha u3ydenune yuebHoro kypca «I'eomerpus» orBoautcs 204 gaca: B 7 kiiacce
— 68 yacoB (2 yaca B Hemelnw), B 8 kiacce — 68 yacoB (2 yaca B Hemeln0), B 9
Kiacce — 68 yacoB (2 yaca B HEJEJIO).



COAEPXAHUE OBYUYEHUA
7 KIIACC

HauanbHble nonsarus reomerpuun. Touka, nmpsiMasi, OTPE30K, JIyd. YTOJ. Bunabl
yriioB. BeprtukaneHble U CcMexHbIe Yriabl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJIBHUK. [[apajuiebHOCTD U IEPIEHAUKYISIPHOCTD IIPSIMBIX.

Cummerpuunbie  ¢urypel. OCHOBHBIE CBOMCTBAa OCEBOM CHMMETPHH.
[IprMepsl CHMMETPHH B OKPYIKAIOIIEM MUDE.

OCHOBHBIE TOCTPOECHUSI C NOMOIIBIO LUPKYJd U JIMHEWKHU. TpeyrosbHUK.
Bricora, Menmana, OuccekTpuca, iX CBOMCTBA.

PaBHOOenpeHHBI W  PaBHOCTOPOHHHUI  TpeyrojibHUKU. HepaBeHCTBO
TPEYTOJIbHUKA.

CpoiicTBa W MNpPU3HAKKM PAaBHOOEAPEHHOTO TpeyrosbHUKa. Ilpu3Haku
PaBEHCTBA TPEYTOJBbHUKOB.

CBoiCTBA ¥ IPU3HAKY MTapaUIENbHBIX NPsIMbIX. CyMMa yTIJIOB TPEYTOJIbHUKA.
BHeninue yriiel TpeyronbHUKA.

[IpsamoyronbHblii  TpeyrodbHUK. (CBOMCTBO MEAWAHbl MPSIMOYTOJIBHOTO
TPEYroJIbHUKA,  IPOBEACHHOW K  rumoreHys3e. lIIpu3Haku  paBeHCTBa
MIPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTrONbHBIN TPEYTONBHUK € YIJIOM B 30°.

HepaBeHncTtBa B reoMerpuu: HEpPaBEHCTBO TPEYTOJbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema o0 OousbleM yriie U OoJbllell CTOPOHE TPEYroJibHUKA.
IleprieHIMKYIAp U HAKJIOHHAS.

I'eomeTpuyeckoe wmecTo TOYek. buccekTpuca yriia W CEpEeIUHHBIN
NEPIEHINKYJISIP K OTPE3KY KaK FEOMETPUUECKHNE MECTA TOUYEK.

OKpyKHOCTb W KpyI, XOpJla W JHhaMeTp, HUX CBoMcTBa. B3anmHoe
PacCIIOOKEHUE OKPYKHOCTH M IpssMou. KacarenbHas M ceKylias K OKpY>KHOCTH.
OKpy’>XKHOCTb, BIMCaHHAas B YroJl. BrucaHHas W ONHCaHHAsg OKPYXHOCTHU

TPEYTOJIbHUKA.
8 KVIACC

UYetpipexyronpHuku. [Tapannenorpamm, ero npu3Haku U CBOWMCTBA. YacTHbIE
Cllydad MapajijieorpaMMOB (MPSIMOYTOJIbHUK, pOMO, KBaApar), UX MPU3HAKUA U
cBoiictBa. Tpameuusi, paBHOOOKash Tpamelnusi, €€ CBOWCTBA M IPU3HAKU.
[IpssmoyrosibHas Tpamemnus.

Merton ynBoeHust menuansl. LleHtpanbHas cummerpusa. Teopema Paneca u
TEOpEMa O IIPOIOPLHOHAIBHBIX OTPE3KaX.

Cpennue IMHUU TpeyrojibHUKa U Tpanenuu. Llentp macc TpeyroabHuKa.

[Tonobue TtpeyrosbHUKOB, K03 duumeHT noxodus. Ilpusnaku momgoOus
TPEYTroJabHUKOB. [[puMeHeHne noao0ust npu peleHuy MPAKTUYECKUX 3a1a4.



CgoiicTBa Mmiomniaaei reomerpuueckux ¢uryp. Dopmyibl i IUIOMIAAH
TPEYroJibHUKa, Mapajuienorpamma, pom6a u Tpanenuu. OTHOIIEHHE IUIONIaeh
noI00HBIX (UTYP.

Brruucnenue mmomaneid TpeyroJbHUKOB U MHOTOYTOJIBHUKOB HA KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsbl Iludaropa mnpu pemeHUU
MPAaKTUYECKUX 3a7a4.

CuHyC, KOCHHYC, TaHT€HC OCTPOro yrja MNpsIMOYTOJIBHOTO TPEYTOJbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO. TpPUTOHOMETpUYECKUE (PYHKIIUU
yrioB B 30, 45 u 60°.

BrincanHble M LEHTpaldbHBIE YTJIBL, YIOJ MEXAY KAacaTeIbHOUM WU XOPIOH.
Yrael  Mexay XopaaMH M CEeKyIIMMH. BrHucaHHble UM ONUCAHHBIE
YETBIPEXYTOJbHUKHA. B3auMHOE pacmnoyiokeHue ABYyX OKpyxkHocTed. Kacanwue

okpykHocTei. OOI1re KacaTenbHbIE K ABYM OKPYKHOCTSIM.
9 KVIACC

Cunyc, xkocuHyc, TaHrenc yrioB or 0 gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEICHUS.

Pemenue tpeyronbHuUKOB. TeopemMa KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienne mnpakTUYECKUX 3aJad C HCIOJIb30BAHUEM TEOPEMbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue noaoous. [logo6ue COOTBETCTBEHHBIX 3JIEMEHTOB.

TeopeMa O mNOpPOU3BEACHUH OTPE3KOB XOPH, TEOPEMbI O MPOU3BEIACHUU
OTPE3KOB CEKYIIUX, TEOPEMA O KBAJPATE KACATEIbHOM.

Bektop, anmmHa  (MOOydb)  BEKTOpa,  COHANpPABJIEHHBIE  BEKTOPHI,
MIPOTHBOIIOJIOKHO  HAINPABIECHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpallMy Haj BeKTopamH. Pa3nojkeHue BEKTOpa IO JABYM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHaTel BekTOopa. CKaasipHOE MPOU3BEIACHUE
BEKTOPOB, IPUMEHEHUE JIJI1 HAXOKAEHUS JUIUH U YTJIOB.

JlekapTOBBI KOOPJAMHATHI HA IUIOCKOCTH. Y PaBHEHUS NMPAMOU U OKPYKHOCTH
B KOOpJIMHATAX, IIEPECEUCHUE OKPYKHOCTEN U MpAMBIX. METO KOOPAUHAT U €T0
IPUMEHEHUE.

[IpaBusibHBIE MHOTOYTrOJIbHUKW. [[nuHa okpyxkHoctH. ['pamycHas wu
paauaHHasi Mepa yria, BBIUMCIEHHE JUJIMH Oyr OKpykHocTed. Ilmomans kpyra,
CEKTOpa, CETMEHTA.

JIBWKEeHUS TUIOCKOCTH M BHYTPEHHUE cUMMETpuH (uryp (dIeMeHTapHbIe
npencrasienus). [lapamiensubiii nepenoc. [ToBopor.



INTAHUPYEMBIE PE3YJBTATBI OCBOEHHUA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUSA» HA YPOBHE OCHOBHOI'O
OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE Ppe3yJbTaTbl OCBOCHHUS MPOrpaMMbl y4yeOHOro Kypca
«I'eoMeTpHs» XapaKTEPU3YOTCS:

1) naTpuoTHYECKOE BOCTIMTAHME:

IIPOSIBJICHUEM HHTEpeca K I[POLUIOMY M  HACTOALIEMY POCCHUUCKOU
MaTEMaTUK{, LEHHOCTHbIM OTHOUIEHHWEM K  JIOCTH)KCHHMSIM  POCCUHCKHX
MAaTeMaTUKOB M POCCUMCKOW MATEMaTUYECKOW HIKOJbI, K HCIOJb30BAHUIO 3THUX
JOCTH)KEHUM B IPYTUX HAyKaxX U MPUKIAJAHBIX CPepax;

2) rpa:kIaHCKOe U TYXOBHO-HPABCTBEHHOE BOCIINTAHUE:

TOTOBHOCTBIO K BBINIOJIHEHUIO O0S3aHHOCTEHM IpaKIaHUHA U peau3aluu ero
mpaB, TMPEACTAaBICHHEM O MaTeMaTUYeCKUX OCHOBaX (YHKIIMOHHUPOBAHUS
pPa3IUYHBIX CTPYKTYp, SBJICHUN, MPOLEAYp T'PaXXAaHCKOTO oOuIecTBa (HAampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKACHHUIO 3TUYECKUX MPOOJIEM, CBA3AHHBIX
C IPaKTUYECKHUM TNPHUMEHEHHEM JOCTHKEHUH HAayKH, OCO3HAaHHEM Ba)XHOCTHU
MOPAJILHO-3TUYECKUX NMPUHIHUIIOB B AEATEIBHOCTH YUCHOTO;

3) Tpy10BOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTHBHOE YYacTM€ B PEUIEHUM NPAKTHUYECKUX 3a1a4y
MaTE€MaTUYeCKOW HalpaBIC€HHOCTH, OCO3HAaHUEM BA)XHOCTH MaTE€MaTUYECKOIrO
oOpa3oBaHMsI HAa TPOTSHKEHUM BCEU KHU3HU MJSl YCHEIIHON Mpo¢deCCHOHATbHON
NESATENBbHOCTH W Pa3BUTHEM HEOOXOJUMBIX YMEHHWI, OCO3HAHHBIM BBHIOOPOM H
IOCTPOECHUEM MHIAUBUAYAIbHON TPAEKTOPUM 00pa30BaHUS U )KU3HEHHBIX IIAHOB C
Y4ETOM JIMYHBIX UHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEI;

4) acTeTHYeCKOE BOCIIMTAHHE:

CHIOCOOHOCTBIO K  OMOIIMOHAILHOMY H  ACTETUYECKOMY  BOCHPHUSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEUICHUM, pacCyX ACHUW, YMEHHUIO BHUJIETb
MaTEeMAaTU4YECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) IEeHHOCTH HAYYHOT0 TIO3HAHMA:

OpHEHTAalMEed B JEATEIIBHOCTH Ha COBPEMEHHYK) CHCTEMY HAay4YHBIX
IpEeCTaBICHUNA 00 OCHOBHBIX 3aKOHOMEPHOCTSAX PAa3BUTHUS YEJIOBEKA, MPUPOJBI U
oOmiecTBa, MOHMMaHUEM MaTEMaTHYECKOM HayKd Kak cQepbl YeloBeuYeCKOn
NEATEIIbHOCTH, 3TAllOB €€ Pa3BUTHS M 3HAYMMOCTHU ISl PA3BUTHS LIMBUIM3ALUH,
OBJIQZICHUEM SI3BIKOM MAaT€MaTUKH U MATEMATUYECKON KyJIbTYpOW KaK CPEIACTBOM
NO3HAaHWS MHpA, OBJIAJCHHUEM IPOCTEMIIMMHM HAaBBIKAMU HCCIIEN0BATEIBCKON
NEATENBHOCTH;



6) ¢u3uueckoe BocnuTaHUEe, (POPpMHUPOBAHHE KYJIbTYPbI 3/10POBBSI H
3MOIMOHAJIBLHOI0 0J1ar0NMOJTyYHus:

TOTOBHOCTBIO TPHUMEHSATH MaTEeMaTHYECKUE 3HAHMUS B HHTEpPEcax CBOETo
3I0pOBbs, BEIEHUS  370poBOro  oOpa3a JKU3HM  (340pOBOE  IHUTAHUE,
COQJIaHCUPOBAaHHBIM pPEXKUM 3aHATHH M OTAbIXa, peryjsipHas (usndeckas
aKTUBHOCTB), C(POPMHUPOBAHHOCTHIO HaBblKa pedIEKCUU, MPU3ZHAHHUEM CBOETO
IpaBa Ha OLIMOKY U TAKOTO K€ IpaBa Jpyroro 4eJloBeKa;

7) IKOJIOTHYECKOEe BOCIIUTAHNE:

OpUEHTAllMel Ha MPUMEHEHHWE MAaTeMaTUYECKUX 3HAHMM NIl pellleHus 3aaad
B 00JIACTU COXPAaHHOCTH OKPYXKAIOIIEH CpeJpl, IIaHUPOBAHUS TOCTYIKOB U
OLICHKM WX BO3MOXXHBIX MOCIEACTBUN ISl OKPY>KAIOIIEH Cpelbl, OCO3HAHUEM
rJ1I00aJIbHOrO XapaKkTepa 3KOJIOTMYECKUX MPOOJeM U MyTeW UX PEIICHNUS;

8) apanTanusi K M3MEHSIOIUMCS YCJIOBHSIM COIUATBLHOH W MPHPOIXHOI
cpebl:

TOTOBHOCTBIO K JACHCTBUSM B YCIIOBUSAX HEONPEIEICHHOCTH, MOBBILICHUIO
YPOBHSI CBOEW KOMITIETEHTHOCTH 4Y€pe3 MPAKTUUECKYIO IEATEIbHOCTh, B TOM YHUCIIE
YMEHUE YUUTHCS Yy APYrUX JIOJIed, IpUOOpeTarb B COBMECTHOM JEATEIbHOCTH
HOBBIC 3HAHUS, HABBIKMA U KOMIIETEHIIUU U3 OIbITA IPYTUX;

HEOOXOJUMOCTBIO B (OPMUPOBAHMU HOBBIX 3HAHHW, B TOM YHUCIE
(GopMynupOBaTh UJIEH, TOHATHSA, TUIIOTE3bl 00 0OBEKTAX U SBJICHUSAX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UUUTBI COOCTBEHHBIX 3HAHUM W
KOMITETEHTHOCTEH, MJIaHUPOBATh CBOC PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCHPUHUMATh
CTPECCOBYIO CHUTYalMIO KaK BBI30B, TPEOYIOUIMl KOHTPMEp, KOPPEKTHUPOBATH
OpUHUMAEMble pEIIeHUs U JeHCTBUSA, (OPMYIMPOBATH W OLICHUBATh PUCKH U
MOCJIE/ICTBUS, POPMUPOBATH OIBIT.

METANPEAMETHBIE PE3YJIBTATHI
Ilo3naBaTe/ibHbIe YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUA

baszoBble 1ornyeckue aeicTBus:

e BBIABIATh M XapaKTEPU30BATh CYIIECTBEHHBIC MPU3HAKA MATEMaTHYECKUX
00BEKTOB, TIOHSTHHA, OTHOIICHWUH MEXAY TMOHITHIMH, (HOPMYIUPOBATH
OmpeelCHUsT  TOHATHH,  YCTaHABIMBAaTh  CYIIECTBEHHBIH  TPH3HAK
KJaccu(uKauy, OCHOBaHUS JUIsi OOOOIIEHUS W CPAaBHEHHUS, KPUTEPHUH
IPOBOJIMMOTO aHAJIH3A;

e BOCIPUHUMATH, (OPMYJIUPOBATH W  MPEOOPA3OBBIBATH  CYXKICHHS:
yTBEpIUTEIIbHBIE W OTpUIATENbHbIC, C€IWHWYHBbIC, YacTHBIE W OOIIue,
YCIIOBHBIE;



BBISBIISIT ~ MaTEMaTHYCCKHE  3aKOHOMEPHOCTH,  B3aWMOCBSI3U M
npoTuBOpeursi B (akrax, JJaHHBIX, HAONIOJCHUAX W YTBEPKICHUSX,
npeaiaraTb KpUTEPUU TSl BBISIBJICHHUS 3aKOHOMEPHOCTEH U MTPOTUBOPEUHIA;
JIenaTh BBIBOABI C HCIOJIL30BAHMEM 3aKOHOB JIOTHKH, JACTYKTHBHBIX W
WHIYKTUBHBIX YMO3aKITIOUCHHIH, YMO3aKIIFOUCHHUH 110 aHATIOTHH;

pa3buparh J0Ka3aTelbCTBA MATEMAaTHYECKUX YTBEPKICHUHU (MIpSAMBIC B OT
POTUBHOTO), TPOBOJUTH CAMOCTOSTEIHLHO HECIOKHBIC JOKA3aTeIbCTBA
MaTeMaTU4eCKuX (PAKTOB, BBICTpAWBATh AaAPTyMEHTAIMIO, TPUBOIUTH
IPUMEPHI U KOHTPIIPUMEPBI, 000CHOBBIBATH COOCTBEHHBIC PACCYKICHUS;
BBIOMpATh CIOCOO pemieHuss y4eOHOM 3amauu (CpaBHUBATh HECKOJBKO
BApUAHTOB pEIUIEHUs, BBHIOMpaTh HauOoOJNEe TOAXOMSIMUNA C YIETOM
CaMOCTOSATEIILHO BBIICJICHHBIX KPUTESPHUEB).

ba3oBble ucciaenoBaTe/bCcKkHue JeMCTBUS .

UCIOJIb30BaTh BOMPOCHI KaK HCCIEAOBATEIbCKUNA WHCTPYMEHT IO3HAHMS,
dbopMynupoBaTh BOMPOCH], (UKCHPYIONME MPOTUBOPEUHE, MPOOIeMy,
CaMOCTOSATENIbHO yCTaHABIMBATH HMCKOMOE M JaHHOe, (HOPMHPOBATH
TUIIOTE3Yy, apIYMEHTUPOBATh CBOIO MTO3UIINI0, MHCHUE;

IPOBOJUTh IO CaMOCTOATEIHLHO COCTaBJICHHOMY IUIAHY HECJIOXKHBIN
IKCIIEPUMEHT, HEOOJIBIIIOE UCCIICIOBAaHUE TT0 YCTAaHOBJICHUIO OCOOCHHOCTEH
MaTeMaTU4eCKOro 00beKTa, 3aBUCUMOCTEN 00OBEKTOB MEXKy COOOI;
CaMOCTOSATEIILHO (hOPMYIHPOBaTh 00OOIIECHUSI W BBIBOJBI IO PE3yJIbTaTaM
IPOBEICHHOTO HAOJIONCHUS, WCCIENOBAaHMS, OICHUBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJIOB U 000OIIICHMIA;

IIPOTHO3UPOBATh BO3MOYKHOE pa3BUTHE TIPOIECCa, a TAKKe BBIIBUTAThH
NIPEJIITOJIOKEHHUS O €T0 PA3BUTHUU B HOBBIX YCIIOBUSIX.

Pab6ora ¢ ungopmanmueii:

BEISIBIISITh  HEIOCTATOYHOCTh M W30BITOYHOCTH WH(GOPMAINH, TaHHBIX,
HEOOXOMMBIX JIJISl pEIICHHS 3a/1a4H;

BBIOMpATh, aHATU3UPOBATH, CUCTEMATU3UPOBATH U HMHTEPIPETUPOBATH
uH(}OpMAIUIO Pa3TUYHBIX BUIOB U (POPM IIpEICTaBIICHNUS,

BEIOWpATh (OpMy TpencTaBieHusT HWHHOPMAIMK W HWILIIOCTPUPOBATH
pemiaemMble 3aJayd  CXE€MaMH, JAMarpaMmam, HHOM rpaduKod H UX
KOMOMHAIIUSIMU,

OIICHUBATh HAJCKHOCTh HMH(POPMALMU IO KPUTEPHUSM, MPEATIOKECHHBIM
yuuTeIeM Uil CPOPMYTUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC y4eOHbIe 1elCTBUA:

BOCIIPUHUMATh U (HOPMYIUPOBATH CYKICHHS B COOTBETCTBUU C YCIOBUSIMU
U 1EJISIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPAKaTh CBOIO TOUKY 3PEHUS



B YCTHBIX U TMHCHMEHHBIX TEKCTaxX, AaBaTh MOSCHEHHUS MO XOAY PEIICHUS
3aJla4l, KOMMEHTHUPOBATh MOJYyUYEHHBIN PE3yJIbTAaT;

B XO7le 00CYX/I€HHUs 3aJ]aBaTh BOIPOCHI IO CYLIECTBY 00CYXIaeMOU TEMBI,
npo0JieMbl, pelraeMoil 3ajauu, BbICKa3bIBaTh MJIEU, HAICJIEHHbBIE Ha MOHCK
pEIICHUs, COMOCTABIATH CBOH CYXIEHHS C CYXICHUSMH JIPYTUX
YYaCTHUKOB JAMaliora, OOHapyXMBaTh pa3jiMuue M CXOJCTBO MO3ULHN, B
KOPPEKTHOH Gopme popMyIupoBaTh pa3HOIIACHS, CBOM BO3PAKECHHUS,;
OpEICTaBIATh  pe3yJdbTaThl  pEIIeHHs  33/]aud, IKCIEPUMEHTA,
UCCJIEI0BAHUS, TPOEKTA, CAMOCTOATEIBHO BBIOMPATh (hOPMAT BBICTYILJICHUS
C YUYETOM 3aJ1a4 MIPE3EHTALMM U OCOOEHHOCTEN ayJUTOPHH;

MOHUMATh U UCIOJB30BaTh MPEUMYILIECTBA KOMAaHIHONW U MHAUBHUIYyaJIbHOM
paboThI TPH PEIICHNN YUYeOHBIX MaTEMaTHUECKHX 3a]1aY;

NPUHUMATH 1[€1h COBMECTHOW NIEATEIHHOCTH, MJIAHUPOBATH OPraHU3AIIHIO
COBMECTHOM palOThl, paclnpeaensiTb BHIbl padOT, JOrOBapUBATHCH,
00CYXKIIaTh IPoIIeCC U pe3yJIbTaT PaboThl, 0000MaTh MHEHHUS HECKOJIBKUX
JIFOJICH;

y4yacTBOBaTh B TIpynmnoBbiX (opmax paboTsl (0OcCyxiaeHus, oOMeH
MHEHUSIMHU, MO3TOBbIE IITYPMBI U IPYTUE), BHIMOIHITH CBOK YacTh PabOThI
U KOOPAMHHMPOBATh CBOM JIEHCTBUS C JPYIMMHU UJICHAMH KOMAaH/IbI,
OILICHMBATh KAadeCTBO CBOETO BKJa/Ja B OOIMN MPOAYKT MO KPUTEPHUSIM,
c(hOpMyIIMPOBAHHBIM YYACTHHKAMU B3aUMO/ICHCTBU.

PeryisiTuBHBbIC YHUBEPCAJbHbIC Y4eOHbIC ACHCTBUS

Camoopranusanus:

CaMOCTOSITENTLHO COCTAaBJISTH IUIAH, aJlTOPUTM PEIICHUS 3aJadu (WU ero
94acTh), BBIOMpATh CHOCOO PENMICHHS C YyU4ETOM HUMEIOIIUXCS PECYpPCOB U
COOCTBCHHBIX BO3MOXKHOCTEH, apryMEHTHPOBATh M KOPPEKTHUPOBATH
BapHAHTHI PEIICHUI ¢ y4ETOM HOBOW MH(OPMAIIHH.

CaMOKOHTpOJIb, AMOIHMOHAJIbHBbIN HHTEJLIEKT:

BJIAJIETh CIOCOOAMHU CaMOIIPOBEPKH, CAMOKOHTPOJIS TIpoIiecca M pe3yJibrara
peIICHUs MaTEMaTUYECKOM 3a/1a4H;

NPEIBUAETh TPYJIHOCTH, KOTOPBIE MOTYT BO3HUKHYTh IIPU PELICHUU 337a4H,
BHOCUTh KOPPEKTHBBI B JCSATEIHLHOCTh HA OCHOBE HOBBIX OOCTOSITEIBCTB,
HaWJIEHHBIX OMMOOK, BBISBJICHHBIX TPYIHOCTEH;

OLICHMBATh COOTBETCTBUE PE3YJIbTATA JCATEIBHOCTH MOCTABICHHOW LIENIH U
YCJIOBUSIM, OOBSCHSTH NMPUUYUHBI JOCTHXKCHUS WM HEJIOCTHXKCHUS LEJH,
HAXOJIUTh OMUOKY, JaBaTh OLIEHKY MPUOOPETEHHOMY OIBITY.

INPEAMETHBIE PE3YJIBTATBI



K xoHmy oO0yuenuss B 7 kJjacce OOydalOUIUIICS TMOIYYUT CIEAYIOIIHE
MpeIMETHBIE Pe3yIbTaThI:

PacniozHaBaTh H3y4deHHBIE Te€OMETpUYECKHE (UTYpBI, ONPENENATh HUX
B3aMMHOE pACIOJIOKEHUE, H300paxaTb TIE€OMETpUYECKHE (UTYpHl, BBITOJIHATH
YepTeKH MO YCIOBHIO 3ahauu. M3MepsATh NUHEHHBIE U YTJIOBBIC BEJIMYMHBI.
Pemats 3a1aun Ha BRIYMCIICHUE IJIMH OTPE3KOB M BEIMYHH YTJIOB.

Hlenate rpyOyr0 OICHKY JHMHEWHBIX M YTIJIOBBIX BEJIHYMH MPEAMETOB B
peaibHOM KU3HHU, pa3MEpoB IPUPOJHBIX OOBEKTOB. PaznnuaTe pazMepsl 3THX
OOBEKTOB IO MOPSAAKY BEIUUHHBI.

CTpouTh 4epTEXU K TEOMETPUUECKUM 33/1a4aM.

[Tonb30BaThbesl NpU3HAKAMH PAaBEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BaTh
MPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPU PEIICHUH 3a/1au.

[IpoBOANTH NOTHYECKHE PACCYXKACHHS C MCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOpEM.

ITosnb30BaThbesl NpHU3HAKAMU PABEHCTBA IPSAMOYIOJbHBIX TPEYrOJIbHUKOB,
CBOMCTBOM  Me€JIuaHbl, MPOBEACHHOM K  THUIOTEHY3€  MNPSIMOYTOJIbHOTO
TPEYroJbHUKA, B PEIICHIUH T€OMETPHUECKUX 3a7ad.

OmnpenensaTh mapawieTbHOCTh MPSAMBIX C TTOMOIIBIO YTIOB, KOTOPBIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTh napayuieIbHOCTh MPSMBIX C IOMOIIbIO PaBEHCTBA
PACCTOSHUM OT TOYEK OJHOM MPSIMOU O TOYEK APYTOU MPSAMOM.

Pemats 3amaun Ha keTyaToil Oymare.

[IpoBOANTH BHIYMCICHHUS W HAXOIUTh YHUCIOBBIE W OyKBEHHBIC 3HAYCHMSI
YyIJIOB B TEOMETPUYECKUX 3aJlayaX C HUCIOJb30BAaHUEM CYMMBI  YIJIOB
TPEYrOJIbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOMCTB YIJIOB, OOpa30BaHHBIX MpHU
MEepPeceyeHN ABYX MapayIeNbHBIX NPSAMBIX CeKylied. PemaTe mnpaxTudeckue
3a/la4yl Ha HAXO0XICHHE yTJIOB.

Brnagerb NOHATHEM TI'€OMETPUYECKOTO MECTa TOYEeK. YMETh OIpeneisTh
OMCCEKTpUCY YIJIa U CePeIUHHBIN MEPIEHAUKYISP K OTPE3KY KaKk reOMETPHUUECKHE
MeCTa TOYeK.

dopmynnpoBaTh ONpeAENeHUs] OKPYKHOCTH M Kpyra, XOpAbl M JUaMeTpa
OKpY>KHOCTH, TI0JIb30BaThCS UX CBOMCTBaAaMH. YMETh MPUMEHSAThH 3TH CBOMCTBA IIpU
pellIeHny 3aj1ad.

Brnagetp MOHATHEM OMHCAaHHON OKOJO TPEYTOJbHHKA OKPYKHOCTH, YMETh
HaxoAuTh e¢ meHTp. [lomp3oBaThCst akTaMu O TOM, YTO OHWCCEKTPUCHI YTIJIOB
TPEYrojbHUKA TIEPECeKaloTCs B OJHOM TOYKE, M O TOM, YTO CEpEeIUHHBIC
NEePIEeHIUKYIISIPbI K CTOPOHAM TPEYToJIbHUKA MIEPECEKAIOTCSl B OJJTHOM TOUKE.

Bragetr moHsATHEM KacaTeNbHON K OKPY>KHOCTH, MOJIb30BATHCA TEOPEMOM O
NEPIIEHIUKYISIPHOCTU KacaTelbHON U paJnyca, IPOBEACHHOTO K TOUKE KaCaHUsl.



[Tonb30BaTbcst MPOCTEHIIMMU FEOMETPUUECKUMHU HEPABEHCTBAMM, MTOHUMATD
UX IPAKTUYECKUN CMBICII.

[IpoBOIUTE OCHOBHBIE T€OMETPUUYECKNE NTOCTPOEHUS C IIOMOIIBIO [IUPKYJIS U
JIMHEWKU.

K koHiy oOyuenuss B 8 kiiacce oOydarouuicss MNOJYYUT CIEAYIOIINE
IpEAMETHBIE PE3YIIbTATHI:

Pacno3HaBaTe OCHOBHBIE BHJBI YETBIPEXYTOJBHHKOB, MX 3JIEMEHTHI,
MOJIb30BaThCA UX CBOMCTBAMU IIPH PELIEHUH T€OMETPUUECKUX 3a1a4.

[IpuMeHATh CBOMCTBA TOUKHM IEPECEUEHHUS MeAHaH TPEYroJibHUKa (LIEHTpa
Macc) B peIlICHUH 3a]1ay.

Bitaners nmoHATHEM CpeIHEH JIMHUM TPEYTrOJbHUKA U Tpaneluu, NPUMEHSTH
MX CBOMCTBA IIPM PELICHUM TeoMeTpuueckux 3anad. [losb3oBaTbest TeopemMon
dajieca U TEOPEMOI O MPONOPLUUOHAIBHBIX OTPE3KaX, MPUMEHSTh UX JUIsl PEILICHUS
IPaKTUYECKUX 3a]1a4.

[TpumeHsTh NpU3HAKY 110J100MS TPEYTOJbHUKOB B PELICHUH N€OMETPUUYECKUX
3aJau.

[Tons3oBatbest Teopemoit Ilugaropa st pemieHHs TeOMETPUYECKHX U
npakTuyeckux 3aaad. CTpouTh MaTeMaTHYeCKyl0 MOJEldb B MPaKTUYECKHUX
3a/1a4ax, CaMOCTOATENIbHO J€JaTh YEPTEK U HAXOUTh COOTBETCTBYIOIIUE JJIUHBI.

Biiagerp mNOHATMSMH CHHYCA, KOCHMHYyCa M TaHIE€HCAa OCTPOro yria
MPSIMOYTOJIBHOTO TpeyrojibHUKa. 110J1b30BaThCA 3TUMH NOHATUSAMU JJISl PELIEHUS
NPAaKTUYECKUX 3a/1a4.

Boruncnsate (pa3iauuHbIMM CIOCO0aMu) IJIOLIAAb TPEYTOJIbHUKA U IJIOUIadH
MHOTOYTONBHBIX ~ Quryp (moib3ysAch, TA€ HEOOXOOUMO, KaJIbKyJISTOPOM).
[IpuMeHATH MOoNTyYEeHHbIE YMEHUS B MPAKTHUYECKHUX 3a/1ayax.

Brnanerp NOHATHMAMM BIHCAHHOTO W LEHTPAIBHOrO YIja, HCHOJIb30BATh
TEOPEMBI O BIIMCAHHBIX yIiaX, YIilax MEXIy XOpJAaMHU (CEKYIIMMH) U yIIe MEXIY
KacaTeJIbHOM M XOPJ0M IPU PEIICHNH T€OMETPUUECKUX 3a1a4.

Bragers moHATHEM OMMCAaHHOTO YETBHIPEXYTOJIbHHUKA, MPUMEHSATH CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA MPU PEIICHUN 3a7a4.

[IpuMEHATH MOIYYEHHBbIE 3HAHUS HA NPAKTUKE — CTPOUTH MAaTEMATHUYECKHE
MOJIENIN 7S 33a4 PeajbHOM )KU3HU U IPOBOJUTH COOTBETCTBYIOIINE BHIYHCIICHHUS
C TNpPUMEHEHUEM IMOoA00US MU TPUTOHOMETPUHU (TMOJIB3YSICh, TNl HEOOXOAMMO,
KaJIbKYJIATOPOM).

K xoniy oOyuenus B 9 kiacce OOyYarOMIMICS TIOMYYHUT CIEAYIOIINE
MPEAMETHBIE PE3YJIbTATHIL:

3HaTh TPUTOHOMETPUYECKHE (YHKIIMM OCTPBIX VYIJOB, HAXOIUTh C UX
MOMOIIBIO Pa3JIUYHbIE DJIEMEHTHI MPSMOYTOJIBHOTO TPEYroJibHUKA («pEIIeHUE



IPSIMOYTOJIHBIX TPEYTOIbHUKOBY). HaxoauTh (C MOMOIIBIO KAJIbKYJIATOPA) JUTMHBI
U YTJIbI JIsl HETAOJUYHBIX 3HAYCHUM.

[Tosnb30Batbest popmyaamMu NPUBEACHUS U OCHOBHBIM TPUTOHOMETPHUUECKUM
TOXJIECTBOM JUUII HAaXOXJIEHHS COOTHOLIEHUM MEXAy TPUTOHOMETPUUYECKUMU
BEJIMYMHAMU.

Hcnonb30BaTh TEOPEMBI CHHYCOB U KOCHHYCOB JIJIsl HAXO0XKICHUS Pa3IMYHBIX
AJIEMEHTOB TPEYIrOJbHUKA («PEIIEHHE TPEYTrOJIbHUKOBY»), NPUMEHATh HX IPH
pELIEHNH T€OMETPUYECKUX 3aau.

Brnagerp mnoHsATHAMH — npeoOpa3oBaHUS — MOAOOMS, COOTBETCTBEHHBIX
AJIEeMEHTOB MoI00HBIX (uryp. [Tonb3oBaThCsl CBOWCTBAMU MO100MS TTPOU3BOJIBHBIX
Guryp, yMmerb BBIYHCIATH [UIMHBI W HAXOIUTh YIJbl Y MOJOOHBIX (uUryp.
[IpumeHsTh CcBOMCTBA MOAOOMS B MNPAKTUUECKUX 3ajJadax. YMETh MPUBOJUTH
IpUMEPHI TOJOOHBIX (PUTYP B OKPYKAIOIIEM MUPE.

[Tonp30BaThCs TEOpEMaMU O IPOU3BEICHUN OTPE3KOB XOPJI, O IPOU3BEICHHUU
OTPE3KOB CEKYLIUX, O KBAaIPaTe KacaTeIbHOM.

[Tonb30BaThcst BEKTOpaMH, MOHUMATh UX TEOMETPHUYECKHA M (PU3UUYECKHIL
CMBICJI, MPUMEHATh HMX B PEIICHUH TEeOMETPUYECKHX M (U3MYECKHX 3ajad.
[IpuMeHATh CKalnsipHOE NPOU3BEICHUE BEKTOPOB ISl HAXOKICHHUS IJIUH U YIJIOB.

[Tonp30BaTbcsi METOAOM KOOPAMHAT HA IUIOCKOCTH, HPUMEHSATH €ro B
PELIEHNH T€OMETPUYECKUX U MPAKTUYECKHUX 3a/1a4.

Bragers NMOHATHSMU NPAaBUIBHOTO MHOI'OYTOJbHUKA, JIMHBI OKPYKHOCTH,
JUIMHBI TyTH OKPY’KHOCTH W PAaJWaHHON MEphI yIila, YMETh BBIUMCIATH ILIOIIAJb
Kpyra u ero yactei. [IpuMeHsaTh nosydeHHbIE YMEHUS B TPAKTUYECKUX 3aa4ax.

Haxomnuts ocu (WU LEHTpPbI) CUMMETpUU (UTYp, NPUMEHSTh JIBUKEHUS
MJIOCKOCTH B MPOCTEUIINX CITyYasix.

[IpuMEHATH MOIYYEHHbIE 3HAHUS HA IPAKTUKE — CTPOUTH MAaTEMATHYECKHE
MOJIENIN IS 337a4 PeajJbHOM KU3HU U IPOBOJUTH COOTBETCTBYIOIIUE BHIYHCIICHHUS
C TPUMEHEHUEM IMOJ00US W TPUTOHOMETPUYECKUX (YHKIUN (MOIB3YACh, TJIE
HE0OXO0IMMO, KAJIBKYJISITOPOM).



TEMATHYECKOE INTAHUPOBAHUE

7 KJIACC
KoanuectBo yacoB DJIEKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbie
Ne n/m P Konrtponbnubie | IlpakTnuyeckue (uacpp )
NPOrpaMmMbI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
[Ipocreiimne reomeTpuyeckue GUrypsl u
1 I/I)I() cBoricTBa. M3me Terl)me FGOMe(b I/IEIIIG)CKI/IX 14 brbmmorexa LHOK
' p P https://m.edsoo.ru/7f415e2e
BEJIMYHH
bu6nuoreka [JOK
2 Tpeyrombimict 22 L https://m.edsoo.ru/7f415e2e
3 [TapanensHbIe IPsIMbIE, CYMMa yTJIOB 1 1 bubmmoreka [JOK
TPEYTOJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyskHOCTb U KpYT. | 'eomeTpudeckue 14 1 bubanorexa [IOK
MIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bu6mmoreka [JOK
S TosTopenue, 0bobmenne suarmii 4 1 https://m.edsoo.ru/7f415e2e
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

8 KJIACC

KosmmuecTBo yacos JIEKTPOHHBbIE
HaunmeHnoBaHmue pa3iesioB u TeM unppoBbIe
Ne n/m P Konrtpoabnusie | IIpakTnueckue (mupp )
NPOrpaMMbIl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
bubmuoreka [IOK
1 Bt C 12 1
CTRIPEXYTOIBHIRH https://m.edsoo.ru/7f417e18
Teopema ®aneca u Teopema o
2 MPOTIOPIIMOHAIBHBIX OTPE3KaX, MOJT00HBIE 15 1 bubmmorexa [HOK
poTiopH p > 1O https://m.edsoo.ru/7f417e18
TPEYrOJbHUKU
IInomaas. Haxoxnenue miomaaen
3 Tpe IfOJJjLHI/IKOB :ffmoro ronH:HfIX ¢ur 14 1 bubmmorexa [IOK
pey Y P https://m.edsoo.ru/7f417e18
[Tnomanu mogoOHbBIX huryp
4 Teopema [Tudaropa u Hagana 10 1 bubnnoreka [IOK
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYrabl B OKpy>XKHOCTH. Brincanusie u
5 OIHMCAaHHBIE YETHIPEXYTOIbHUKH. 13 1 bubnmoreka LIOK
Kacarenbnbie k okpyxkHOocTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY’KHOCTEN
bu6nmoreka [JOK
6 I1 i 4 1
OBTOPCHHE, 0000IEHHE SHAHHIL https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 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

9 KJIACC

KosaunyecTBo yacos DJIeKTPOHHbIE
HanmenoBaHmue pa3aesioB u TeM (mudposbie)
Ne i/l Kontpoabusie  IIpakTnyeckue
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubmmorexa [JOK
CUHYCOB. PelieHne TpeyroabHUKOB https://m.edsoo.ru/7f41al2c
[Ipeobpa3oBanue nogobus. Metpuueckue bubnuoreka LIOK
2 10 1
COOTHOIIECHUS B OKPY>KHOCTH https://m.edsoo.ru/7f41al2c
butmmoreka [JOK
3 Bexropet 12 1 https://m.edsoo.ru/7f41al2c
4 pi WHATHI Ha TJIOCKOCTH 9 1 Bubmmorexa LIOK
CRAPTOBBI KOOPA " https://m.edsoo.ru/7f41al2c
I1 . a
; PpaBUIbHBIC MHOT'OYT'OJIbBHUKHN I[J'II/IH g But 6JII/IOTeKa I_[OK
ORPYHHOCTH 1 Hﬂomaﬂf Kpyra. https://m.edsoo.ru/7f41al2c
Brruucnenue miomaaei
but6mmorexa [JOK
6 JABHIKCHIA THIOCKOCTH 0 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHme, 0600IICHNE, CUCTEMATH3AIUS 7 5 but6mmorexa [JOK
3HaHUU https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 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

IMPOBEPSIEMBIE TPEGOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM ITPOI' PAMMBbBI

7 KJIACC
Kon .
IIpoBepsiemble npeiMeTHbIE Pe3yJIbTAThI 0CBOCHUS] OCHOBHOM
NPOBePsEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOTI'0 00111er0o 00pa3oBaHus
pe3yJibTaTa
6 I'eomeTpus
Pacrnio3HaBaTh M3y4yeHHbIE reoMeTpu4ecKue (Urypbl, ONpEeAesaTh UX
B3alMHOE pacCIOJIOKEHHE, H300pakaTb TIeoMeTpuyeckue (QuUrypsl,
6.1 BBINOJIHATh YEPTEXKU IO YCIOBUIO 3ahau. V3MepsTh JMHEHHBIE U
YIJIOBBIE BEJTMYMHBI. PemaTe 3a1aun Ha BBIYUCIIEHNE JITMH OTPE3KOB U
BEJIMYMH YIJIOB
Jenath rpyOyIo OLEHKY JIMHEHHBIX U YTJIOBBIX BEJIMYUH MIPEIMETOB B
6.2 peanbHOW KHM3HH, pa3MEpOB NPUPOIHBIX OOBEKTOB. PaznuuaTh
pa3Mepbl ’TUX 0OBEKTOB 0 MOPSAKY BETUUUHBI
6.3 CTpouthb 4epTekHu K FeOMETPUUECKUM 3a]1auam
[Tonp30BaThCs MpU3HAKaMU PAaBEHCTBA TPEYTOJIbHUKOB, UCIIOJIb30BaTh
6.4 MIPU3HAKU U CBOMCTBA paBHOOEAPEHHBIX TPEYTOJIbHUKOB MPU PELICHUN
3a1a4
65 [IpoBoauTh  JOrMYECKHME  PpacCy Xk IEHUsI C  HCIOJIb30BaHUEM
' F€OMETPUUECKUX TEOPEM
[Tonp3oBatbest [pU3HAKaMU paBeHCTBa IIPSMOYTOJIbHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEJMaHbl, NMPOBEACHHON K TMIIOTEHY3€E
IIPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PELIEHUHA T€OMETPUUECKUX 3a/1a4
OnpenensaTe NapajiebHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpBIE
67 oOpa3yeT ¢ HUMHU ceKylas. OnpeaensaTh NapaiesIbHOCTh MPSAMBIX C
' HOMOIIBI0 PABEHCTBA PACCTOSHUI OT TOYEK OJHON HPSAMOM 10 TOuek
JIpYyroy npsmMoi
6.8 Pemrate 3aaun Ha KieTyaToi Oymare
6.9 [IpoBOANTH BBYHCICHUS W HAXOIUTh YHUCIOBbIE M OyKBEHHBIC

3HAYCHUA YTJIOB B TCOMCTPUUCCKHUX 3aJlad4aX C MCIOJb30BAHUCM




CYMMBI YTJIOB TPEYTOJIBHUKOB W MHOTOYT'OJIBHUKOB, CBOWCTB YIJIOB,
00pa30BaHHBIX MpPU MEPECEYEHUU JBYX MapajuIebHbIX MPSIMbIX

cekyiell. Pemath mpakTuueckue 3a1auyi Ha HaX0XJIEHHUE YTIIIOB

BHa,Z[eTL IIOHATUEM reoMETpUICCKOro MECTa TOYCK. VYMmerh

6.10 onpeneiaTh OUCCEKTPUCY yIla M CEpeIUHHBIM NEepHeHIUKYIsIp K
OTpE3Ky KaKk FeOMETPHUECKUE MECTa TOUEK
DopMynUpPOBaTh OMpEICIICHUsS OKPYKHOCTH U Kpyra, XOpAbl U
6.11 JUaMeTpa OKpPY)KHOCTH, TIOJb30BaThCSl WX CBOWCTBAMHU. YMETh
NPUMEHSTH ATH CBOWCTBA MTPH PEUICHNU 33124
Bnagerp moHsiTHEM ONHCAaHHOW OKOJIO TPEYroJIbHUKA OKPYXHOCTH,
yMeTh HaxoguTh e¢ IeHTp. llonp3oBarecs (akramMm O TOM, UTO
6.12 OMCCEKTPUCH] YIJIOB TPEYTOJIbHUKA [IEPECEKAOTCS B OJTHOM TOUKE, U O
TOM, YTO CEPEIMHHBIC NMEPHEHANKYJSPHl K CTOPOHAM TPEYroJbHHUKA
MIEPECEKAIOTCS B OJJHOM TOUKE
Bragerp mnoHsATHEM KacaTeIbHOM K OKPYXKHOCTH, TMOJb30BaThCsS
6.13 TEOpEeMON O TEepPHeHIUKYISIPHOCTH  KacaTeNbHOW W  pajuyca,
MIPOBEJICHHOTO K TOUKE KacaHUs
6.14 [Tonp30BaThcsi NPOCTEHIIMMU  T€OMETPUYECKUMH  HEPAaBEHCTBAMH,
' MOHUMATh X TMPAKTUICCKUN CMBICIT
6.15 [TIpoBOIUTE OCHOBHBIE TE€OMETPHYECKHE IOCTPOSHHSI C TMOMOIIBIO
. UUPKYJIA U IMHENKHU
8 KVIACC
Kon .
IIpoBepsiemble npeAMeTHBIE Pe3yAbTATHI 0CBOCHHUS OCHOBHOM
NpOBePsAEMOro .
o0pa3oBaTeILHOM MPOrpaMMbl OCHOBHOT'O 00111er0 00pa30BaHUs
pe3yJabTaTa
6 ['eomerpus
61 Pacrio3HaBaTh OCHOBHBIC BHJBI YETHIPEXYTOJBHUKOB, UX DIIEMEHTEHI,
' MOJIb30BATHCS UX CBOMCTBAMU MPH PEIICHUH T€OMETPHUYECKUX 3a/1a4
6.2 [TpyMeHsSTh CBONCTBAa TOYKH TEpECEUYEHUs] MEAHaH TpPeyroJbHHUKa
' (1eHTpa Macc) B peuieHuH 3a1a4
63 Bnagetp mnoHsATHEeM cpenHeW IJIMHUU TPEYTOJbHUKA U TpaIeluH,

MNPUMCHATb HX CBOMCTBa Inpu pCemCHUMN TICOMCTPHUYCCKHUX 3aJady.




ITonb3oBaTecsa Teopemont dasieca U TEOPEMOM O MPONMOPLMOHATBHBIX

OTpPE3KaxX, MIPUMCHATH UX AJId PECIICHHUA ITPAKTUUICCKUX 3a1a4

6.4

[IpuMeHsAT, NpU3HAKU MOAOOMS  TPEYroJbHUKOB B  PELICHUU

TCOMCTPUUCCKUX 3ada4d

6.5

[Tonwp3oBatbest Teopemoit [ludaropa i perieHns TeoMeTpHUECKUX U
npakTuyeckux 3agad. CTpouTh MaTeMaTH4YecKyl0 MoOjelb B
NPAaKTUYECKHUX 3aJayax, CAMOCTOSTENIbHO JeNlaTh YepTE:K U HaXOJUTh

COOTBETCTBYIOIINE AJIUHBI

6.6

Bramers moHATUSMH CHHYyCa, KOCUHYCa M TaHI'€HCA OCTPOrO yria
IIPSIMOYTOJIBHOTO TPEYroJibHUKa. [l0ap30BaThbCsi ITUMHU MOHATHSAMHU

JJI1 pCHICHU MMPAKTHYCCKUX 3a/ia4d

6.7

Beruucnsate (paznuuHbIMU - crIOCOOAaMM) IIJIOMIAJb TPEYTOJIbHUKA U
IUIOMIAIM MHOTOYTONBHBIX GUTyp (MONB3YSCh, TIE HEOOXOIMMO,
KaJbKyJaTOpoM). [IpuMeHsTh MOJydeHHbIE YMEHHUS B NPAKTHYECKUX

3aJadyax

6.8

BnageTh MOHATHSAMEU BOMCAHHOTO U IIEHTPAIBHOTO yTia, UCIIOJIb30BaTh
TEOPEMbI O BIIMCAHHBIX yTJaX, yriaXx MeXAy XOpAaMmH (CEeKyIIMMH) U
yIiie MEXIy KacaTelIbHONW M XOPAOW MpPU PEIICHUU T'€OMETPHYECKUX

3a1a4

6.9

BJ'IaI[eTB INOHATUEM OIIMCAHHOI'O LIeTBIpéX}’l"OJ'IbHI/IKa, IPUMCEHATH

CBOIICTBa OMMCAHHOI'O YETHIPEXYTOJIbHUKA IIPU PEIICHUH 33/1a4

6.10

HpI/IMeHSITI) IMOJTY4YCHHBIC 3HaHuA Ha IMPAKTHUKE —  CTpPOHUTH
MATEMaTUYCCKUEC MOJACIN OJIA 3aJga4d peaanoﬁ JKHU3HU U MIPOBOJHUTH
COOTBCTCTBYIOIIINC  BBIYUCICHUA C T[NPUMCHCHUCM HOI[O6I/I${ n

TPUTOHOMETPUH (IIOJIB3YSCh, TJI€ HEOOXOAUMO, KAIBKYIJISTOPOM)

9 KJIACC

Kon
MPoBePsAEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI OCBOCHNUS] OCHOBHOM
o0pa3oBaTe/IbHOM NPOrpaMMbI OCHOBHOI0 00111ero 00pa3oBaHus

6

6.1

I'eomeTrpus

3HaTh TPUTOHOMETpHUUYECKHE (PYHKIIMU OCTPBIX YIJIOB, HAXOAUTH C UX

IMOMOINBIO PA3JIUMYHBIC DBJICMCHTBI IMPAMOYT'OJIBHOTO TPCYTOJbHHUKA




(«pemieHre  NPSAMOYTOJBHBIX  TpeyrojdbHHKOB»). Haxomuts  (c

INOMOIIBIO KaJ'IBKy.]'IHTOpa) JJIMHBI U YTJIbI JJI HETAOINYHBIX 3HAYEHHUH

6.2

ITonp30BaThCS (bOpMy.]'IaMI/I IMPUBCACHMA u OCHOBHBIM
TPUTOHOMCTPHUYCCKUM TOXKACCTBOM JIsI HAXOXIACHUSA COOTHOIIICHUM

MCXKAY TPUTOHOMCTPHUICCKUMHA BECIIMYNHAMU

6.3

Hcmonbs30BaTh TCOPCMBbI CHUHYCOB U KOCHUHYCOB [JISI HAXOXICHUA
Pa3jIdHbIX 3JICMCHTOB TPCYI'OJIbHUKA («pemeHne Tpeyro.]'IbHI/IKOB»),

MPUMEHSTH UX MPU PELICHUH F€OMETPHUUECKUX 3aa4

6.4

Bnagers monATHAMH TpeoOpa3oBaHUs MOJOOUS, COOTBETCTBEHHBIX
3JIeMEHTOB MOJ00HBIX ¢uryp. Ilomp3oBaThes cBOMCTBaMHU 1MOK00Us
HPOU3BOJIEHBIX (UTYP, YMETh BBIYHUCIIATH JIMHBI U HAXOIHUThH YTIIBI y
nogo0HbIX Quryp. IlpumeHsTh CBOMCTBA MOAOOUS B MPAKTHYECKUX
3amayax. YMeThb NPUBOJAUTH TPUMEpPHl TOAOOHBIX (Quryp B

OKpYXaroIieM MUpe

6.5

ITons30oBaThCA TeOpEMaMn O IPOU3BCACHUU OTPE3KOB XOpA, O

MIPOU3BEICHUN OTPE3KOB CEKYIITNX, O KBaJIpaTe KacaTeabHOU

6.6

[Tonp30BaTbCsl BEKTOpamMHu, IOHUMaTh KX TEOMETPUYECKUU U
buznyecKuil CMBICH, TMPUMEHATh MX B PEIICHUU TEOMETPUUYECKUX U
busnueckux 3amad. [IpuMeHSITh CKaNISIpHOE MPOU3BEICHHE BEKTOPOB

JUIST HAXOXKJCHUS JJTMH U yTJIOB

6.7

ITonn3oBaThCsA MCTOAOM KOOpAHWHAT Ha IINIOCKOCTH, IIPUMCHATL €TI0 B

peIICHUU TCOMETPUUCCKUX U MPAKTUICCKUX 3aJa1

6.8

Brnanerp NOHATUSMH — NPaBUJIBHOTO  MHOTOYTOJBHUKA,  JJIMHBI
OKPY’KHOCTH, [UIMHBl JYTM OKPYXHOCTH W paJUaHHOM Mepbl yria,
YMETh BBIUMCIATH IUIOMIAAb Kpyra U ero dacred. [IpumeHsTh

MOJIYYCHHBIC YMCHUS B ITPAKTUYCCKUX 3ajavdax

6.9

HaxoauTb ocu Uiau HEHTPbl CUMMETPUU (DUTYD, TPUMEHSTH JBUKEHUS

IIJIOCKOCTHU B HpOCTeI;'IIHPIX ClIyvasax

6.10

IIpuMeHATh TONIydeHHBIE 3HAHUS HA IPAKTHKE —  CTPOUTH
MaTeMaTUYECKUE MOJCIH I 3a1ad PEaJbHOM JKU3HU U IPOBOAUTH
COOTBETCTBYIOIIME BBIYMCICHHUS C MPUMEHEHHEM I[oao0us U

TPUTOHOMETPUYECKUX (PYHKIUNA (MONB3YysCh, TJA€ HEOOXOIHMMO,




KaJIbKYJISITOPOM)




INPOBEPAEMBIE 2JIEMEHTBI COAEP KAHUSA

7 KIIACC
Kon IIpoBepsieMblii JJ1eMEHT COAepPKAHMS
6 ['eomerpus
HauanbHbie moHsTHS reoMeTpun. Touka, npsamas, OTPEe30K, Jyd. YToi. Bumabl
6.1 yriioB. BepTukanbHble M CMeXHbIE yribl. buccektpuca yrna. Jlomanas,
MHOTOyTOJbHUK. [[apamiensHOCTh U NEPIEHANKYISIPHOCTD NPSMBIX
6.2 Cummerpuunble  Qurypbl. OCHOBHBIE CBOWCTBA OCEBOM CHMMETPHH.
' [TpuMepsl CHUMMETPUHN B OKPY KaIOILIEM MHpPE
6.3 OcCHOBHbBIE TIOCTPOEHHUSI C TOMOIIBIO LHUPKYJS U JIMHEHKU. TpeyrojbHUK.
' BricoTa, Mmenana, GuccekTpuca, UX CBOWCTBA
6.4 PaBHOOe#peHHBIH M PAaBHOCTOPOHHMH  TpeyrojbHUKH. HepaBeHCTBO
' TPEeYroJbHUKa
65 CpoiicTBa W TpU3HAKU paBHOOEAPEHHOro TpeyrosbHuka. [IpuzHaku
' paBeHCTBA TPEYTOJILHUKOB
6.6 CaolicTBa U IpU3HAKU NMapauIebHBIX NpsiMbIX. CyMMa YIJIOB TpEyrojJbHHKA.
' BHemrnue yriel TpeyrojibHUKa
[IpsitmoyronbHbI  TpeyrodbHUK. CBOMCTBO MEAMaHbl MPSIMOYIOJIBHOIO
6.7 TpPEYrojbHUKa, IPOBEICHHOM K runoreHyse. [lpu3Haku paBeHCTBa
' IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpSMOYTrOJbHBIA TPEYTOJIBHUK C YIJIOM B
30°
HepaBeHcTBa B reoOMeTpHM: HEPABEHCTBO TPEYTOJIBHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopemMa O OoiblleM yriae ¢ Oonblleld CTOpPOHE
TpeyronbHUKa. [lepnenankynsp u HaKIOHHas
6.9 ['eomerpuueckoe MecTo Touek. buccekTpuca yriia ©  cepeaUHHBIN
' NEPIEHIUKYIISIP K OTPE3KY Kak FeOMETpUYECKUE MeCTa TOYEK
OKpyXHOCTb W Kpyr, XOpJa U JuaMmeTp, HX cBoiicTBa. BisanmHoe
6.10 pacrioio’keHNe OKpY>KHOCTH U Tnpsimoir. KacatenmpHas © cekymas K
OKpY>KHOCTHU
6.11 Oxpy’XKHOCTb, BIMCAHHas B yroji. BrucaHHas M ONMCAaHHAs OKPY>KHOCTU

TPEYroJbHUKA




8 KJIACC

Kon IIpoBepsieMblii JJ1eMEHT COAEPKAHUS

6 I'eomeTpust

6.1 YerbipexyroapHuku. [lapannenorpaMm, €ro npu3Haku U CBOMCTBA

6.2 [TpsimoyronbHUK, poMO, KBAJpaT, UX MPU3HAKH U CBOWCTBA

63 Tpanemusi, paBHOOOKas Tpamernus, €€ CBOMCTBA U MpU3HaKU. [IpsMoyrombHas
' Tpamnenys

6.4 Meton ynsoenus meauanbl. LleHTpanbHas cummetrpus. Teopema Paneca u
' TEeopeMa O MPONOPLIMOHATIBHBIX OTPE3KAX

6.5 Cpennuie TMHUY TpeyTobHUKA U Tparnenuu. LleHTp Macc TpeyronbHuKa

66 [MomoOue TpeyroapbHUKOB, Ko3(duument mnomodbus. Ilpusnaku momobus
' TpeyroabHUKOB. [[prMeHenne noqo0us mpu peieHu  MPaKTHIeCKUX 33134
67 @opMmynbl AN TUIOMIAAM TPEYroJbHHMKA, TMapaiienorpamMma, pomba u
' Tpaneuuu

6.5 CpoiictBa momaneit reomerpuueckux ¢uryp. OTHoleHHe IUIolanen
' noJ1I00HBIX QUryp

6.9 Brruncnenue mmomniagen TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYAaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' IIPAKTUYECKHX 3a/1a4

CuHyC, KOCHHYC, TaHI€HC OCTPOrO YIJIa MPSIMOYTOJIBHOI'O TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO.  [pUTOHOMETpUYECKHUE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 Brniucannble M UEHTpalbHbIC YTJIbI, YrOJd MEXIY KacaTeJIbHOM M XOpHOM.
' VYTIbl MEXIy XOp/IaMU U CEKyIIUMU

6.13 Brnucannble 1 onrcaHHbIe YeTHIPEXYTOIbHUKI

6.14 BzauMHoe pacnionoxxkeHue ABYX OKpyXHOcTed. KacaHue OKpyKHOCTEH.

OO0u1me KacaTenbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC




Kon

HpOBepHEMbIﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Cunyc, kocunyc, TaareHc yriaoB oT 0 go 180°. OcHOBHOE TPUTOHOMETPUUYECKOE
' TOKIeCTBO. DOPMYJIBI IPUBEACHHUS
Pemienue TpeyroapHUKOB. TeopeMa KOCHHYCOB M TeopeMa CHHYCOB. PerieHue
6.2 MPAKTUYECKUX 3a7a4 C HCIOJIb30BAHUEM TEOPEMbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanue mogoodus. [1ogqodne cOOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema 0 MPOU3BENEHNN OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEIECHUU OTPE3KOB
' CEKYIIHX, TeOpeMa O KBaJipaTe KacaTeIbHOU
Bektop, nmmumHa  (MOAyidb) — BEKTOpa,  COHAIpPAaBIEHHBIE  BEKTOPBI,
65 IIPOTUBOIOJIOKHO  HAINPABICHHBIE BEKTOPBL, KOJUIMHEAPHOCTH BEKTOPOB,
' pPaBEHCTBO BEKTOPOB, Ollepalluy HaJ BeKTopaMu. Pa3noxkeHue BEKTOpa Mo AByM
HEKOJUIMHEapHbIM BEKTOpaM
66 Koopaunatsl Bekropa. CkansipHOe NpPOM3BEIEHUE BEKTOPOB, MPUMEHEHHUE IS
' HaXOKICHUS JAJIUH U YIJIOB
JlexapToBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHHUS NPSMON U OKPY>KHOCTH B
6.7 KOOpJMHATaX, IepEeCceueHre OKPYKHOCTEH U MpAMbIX. MeTo KOOpAMHAT U €ro
IIPUMEHEHNE
6.8 [IpaBusIbHBIE MHOTOYT OJIEHUKH
6.9 JlnnHa okpy:xHOCTH. ['pagycHas u paguaHHas Mepa yriia, BBIYMCIEHUE JUIMH JyT
' OKPYKHOCTEH
6.10 [Tnomanp kpyra, cekTopa, CerMeHTa
611 JIBIKEHMsI IUIOCKOCTM M BHYTPEHHHE CUMMETpUM (Uryp (SIeMEeHTapHbIe

npeactasienus). [lapamnensusiii nepenoc. [loBopor




MPOBEPSIEMBIE HA OI'D ITO MATEMATHUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHUSI OCHOBHOM OBPA30OBATEJBHON
ITPOTPAMMBI OCHOBHOTI'O OBIIIET'O OBPA30BAHUS

Kon
NMpoBepsieMOro
TpeOoBaHUsl

IIpoBepsiemble TpeGoOBaHUS K NPeAMETHBIM pe3yibTaTaM
OCBOCHMS OCHOBHOI1 00pa30BaTe/IbHON NPOrpaMMbI OCHOBHOIO
o0u1ero oopazoBanus Ha ocHoBe PI'OC

YMeHue onepupoBaTb NOHATHUAMH: MHOXECTBO, IOAMHOXECTBO,
olnepanuy HaJ MHOYKECTBAMH; YMEHHUE OIEpUPOBATH IOHATHIMMU:
rpa¢, cBs3HBIA rpad, nepeBo, LUK, NPUMEHATh UX MPU PEIICHUH
3aJja4; yMEHHME UCIIOIb30BaTh rpaduyueckoe MpeacTaBlIeHue MHOXKECTB
JUIS OTIMCAHMs PEeaTbHBIX MPOLECCOB U SBICHUH, IPU PELICHUH 3a7ad

U3 APYTUX Y4eOHBIX PEIMETOB

YMeHue onepupoBaTh MOHATUSAMM: OIPENCIICHHE, aKCHOMa, TEOpEMa,
JI0Ka3aTeJIbCTBO; YMEHHE pPAaclO3HAaBAaThb HWCTUHHBIE W  JIOKHBIE
BBICKA3bIBaHUSA, IPUBOAUTH IPUMEPBl U KOHTPIPHUMEPHI, CTPOUTH

BBICKA3bIBAHUA U OTPHULIAHUA BBICKA3bIBAaHUH

VYMenue omnepupoBaTh NOHATHSMU: HATYpPaJIbHOE YHUCIO, MPOCTOE U
COCTaBHOE YHUCJO, JEIUMOCTh HATypaJIbHBIX YHUCEN, MpPU3HAKU
JIETUMOCTH, IIeJI0€ YMCIIO0, MOJIYJb 4Huclia, OOBIKHOBEHHas ApoOb U
JIEeCSATUYHAs JIpoOb, CTAHIAPTHBIN BUJ 4YHCIA, PAlMOHAIBHOE YHCIIO,
UPpALMOHANIFHOE YHUCJO, apu(MeTUYecKuil KBaJIpaTHBI KOPEHb;
yMEHHE  BBINOJHATH JEHCTBUS C  4YHUCIAaMH, CpaBHUBATh U
YOOpSAOYMBATh 4YMCIA, MPEACTaBIATh YWCIAa HAa KOOPIWHATHOU
NpSIMOM, OKPYIJISATh 4YMCIA; YMEHHUE JeslaTh NPUKHUIKY U OLEHKY

pe3yJibTaTa BHIYHUCICHUI

YMeHue onepupoBaTh MOHATUAMU: CTENEHb C LEIbIM MOKa3aTeeM,
apuMeTHUECKUN KBaJpaTHBIM KOPEHb, MHOTOWICH, aireOpandeckas
Ipo0b, TOXKAECTBO; 3HAKOMCTBO C KOpPHEM HATypalbHOW CTEMEHHU
OoJbIlle E€IWHUIIBI, YMEHHUE BBINIONHATH pacdeThl Mo QopMmyiam,
npeoOpa3oBaHus IENbIX, APOOHO-PAlMOHATBHBIX BBIPAXKCHHH U
BBIPAXKEHHUM C KOPHSIMH, Pa3j0KEHHE MHOIOYJIEHA HAa MHOXKUTEIH, B
TOM 4YHCIIE C HCHOJb30BaHUEM (OpPMYNT pPa3HOCTH KBagpaToB U

KBaapaTa CyMMbI U Pa3HOCTH

YMeHue onepupoBaTh MOHITUSIMH: YHCIOBOE PAaBEHCTBO, YPaBHEHHUE C




OJIHOW IIEPEMEHHOM, YHCIOBOE HEPAaBEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHHE pelaTh JMHEHHBbIE W KBAJpaTHbIE YpaBHEHMS,
JIpOOHO-pAIIMOHANIbHBIE YPAaBHEHUS C OJHOW TMEPEMEHHOW, CHUCTEMBbI
JBYX JIMHEUHBIX YpaBHCHUH, JTUHEHHBbIC HEPAaBEHCTBA U UX CHUCTEMBI,
KBaJlpaTHblE U JApPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMN
[IEPEMEHHOM, B TOM YHCIIE [IPU PELICHUN 3a1a4 U3 APYTUX NPEAMETOB
U IPAKTUYECKUX 3a7a4; YMEHUE MHCIOIb30BaTh KOOPAHMHATHYIO
OpSAMYI0 U KOOPJIMHATHYIO IUIOCKOCTh JUIsl M300pa)KeHHs pelIeHUit

ypaBHeHHﬁ, HCPABCHCTB U CUCTEM

YMeHHe onepupoBaTh MOHATUAMU: QYHKIUS, rpaduk GyHKIMA, HYJIN
byHKIHH, POMEKYTKH 3HAKOMIOCTOSIHCTBA, POMEKYTKH
BO3pacTaHWs, YOBIBaHWS, HAWOONbIIEe W HAWUMCHbBIIEE 3HAYCHUS
byHKINY; yMEHHE OIEPUPOBATH MOHSATUSIMH: npsiMast
POTOPIUOHATBHOCTD, JTMHEHHAS (YHKIUS, KBajgpaThuuHas (DyHKIHS,
oOpaTHasi TPOMOPIMOHAIBLHOCTh, Mapabona, runepbosia; yMeHue
CTpouTh rpaduku PyHKIUN, UCTIONB30BATh TPpadUKH ISl OTIPEICIICHUS
CBOWCTB MPOIIECCOB M 3aBUCUMOCTEH, JUI PEIICHHs 3a/a4 U3 JPYTUX
yU4eOHBIX TMPEIMETOB W PEabHOM JKM3HH, YMCHHE BBIPAXKATh

q)OpMy.]IaMI/I 3aBUCHUMOCTHU MCIKAY BCIIMUYUHAMU

Ymenue OTIePUPOBATH MOHSITUSIMHU: MOCIIEI0BATEIHHOCTD,
apupmeTrueckas M TeoOMeTpUyecKass  IPOrpeccud;  yMEHHUE
HCIIOJIb30BaTh CBOWCTBA TMOCJEA0BATEIbHOCTEH, (OPMYIBI CyMMBI U
o01Iero 4jgeHa MpH PEIICHUH 3a7a4, B TOM YHUCJE 3aad U3 JIPYTuX

Y4eOHBIX MPEMETOB U peaTbHOU )KU3HU

YMeHue pemiath 3aJaud pa3HbIX TUIIOB (B TOM YHCII€ Ha MPOLIEHTHI,
JOJMM W YacTH, JBWXKEHHE, paboTy, LIEHy TOBAapOB U CTOMMOCTb
MOKYIOK U YCIIYT, HAJIOTH, 331a4H U3 00JIaCTH YIIPABICHUS JTMUYHBIMU U
ceMeHbIMM  (UHAHCAMHM); YMEHHE  COCTaBIATh  BBIPAXKECHMUS,
YpPaBHEHUs, HEPAaBEHCTBA M CHUCTEMBI [0 YCIOBUIO 3aJayH,
UCCIIeIOBaTh MOJTYYEHHOE pellleHHe M OLEHHMBATh MPaBAONOA00OHOCTh

IMMOJIYYCHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh MOHATHAMU: (Urypa, TOUKa, OTPE30K, MpsiMas,
Jyd4, JJOMaHasi, yrojl, MHOIOyTOJIbHUK, TPEYTrOJIbHUK, paBHOOEIPEHHBIN
U PaBHOCTOPOHHHUM TpPEyTrOJIbHUKH, NPSIMOYTOJIbHBIM TpPEYrobHHUK,

MeauaHa, OUCCEKTpHca M BBICOTa TPEYTOJIbHHUKA, YEThIPEXYTOJbHUK,




napajuiesiorpaMMm, pomMO, TpPSIMOYTOJIbHUK, KBaapaT, Tparenus;
OKPY’KHOCTB, KpYyT, KacaTellbHasl; 3HAKOMCTBO C IPOCTPAHCTBEHHBIMHU
¢urypamu; ymMeHue pemaTh 3a/add, B TOM YHCIIE W3 MOBCETHEBHOMN
JKU3HM, Ha HAXOXKICHUE I€OMETPUYECKUX BEIUYMH C IPUMEHEHUEM

U3yYEHHBIX CBOMCTB QUTyp U (HaKTOB

10

YMeHue omnepupoBaTh TMOHSATHUSMHU: PABEHCTBO (UTYpP, PaBEHCTBO
TPEYTOJILHUKOB; MapajuIeIbHOCTh M MEPICHAUKYISIPHOCTh TPSIMBIX,
yroJl MEXIy NpPSIMbIMH, TEPICHIUKYISAP, HAKIOHHAS, MPOCKIHS,
nogo6ue Guryp, nmogoOHbIE TPEYTOJIbHUKH, CHMMETPHUSI OTHOCUTEIILHO
TOYKM WM TPSMOW; YMEHHE paclo3HaBaTh PaBEHCTBO, CUMMETPHUIO U
nogobue Guryp, napayieIbHOCTh U NEPHEHIUKYISIPHOCTD MPSMBIX B

OKpYXaroIieM MUpe

11

YMeHue onepupoBaTh MOHATHSMH: JJMHA, PACCTOSHHUE, YTOJ
(BeqiMYMHA yIJla, CUHYC M KOCHHYC yrja TPEYroJIbHUKA), IUIOLIA/b;
YMEHHE OLIEHUBATh pa3Mephl MPEeIMETOB U O0OBEKTOB B OKPY>KaIOILIEM
MHUpE; YMEHHE MpPHUMEHATh (OpMyJIBI TepuMeTpa | IUIOIIAIH
MHOT'OYTOJIbHUKOB, JJIUHBI OKPYXXHOCTH M IUIOLIATU Kpyra, oObema
IPSIMOYTOJIBHOTO NApaJUICNICIIUIEIa; YMEHUE IPUMEHATh IPU3HAKU
paBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYTOJIbHHKA,
teopemy Iludaropa, TpuroHomerpudeckue COOTHOILEHUS Ul

BBIYUCIICHUS IJIUH, PACCTOSIHUHI, TUIOIIAAeH

12

YMeHune wu300paxkaTh IUIOCKHE (QUIYpbl W UX KOMOHMHAIMH,
NPOCTPAHCTBEHHBIE (UTYPBl OT PYyKH, C TIOMOLIBIO YEPTEIKHBIX
UHCTPYMEHTOB U DJIEKTPOHHBIX CPEICTB IO TEKCTOBOMY WM

CUMBOJIbBHOMY OIIMCAHUTIO

13

14

YMeHue  onepupoBaThb  INOHATHSAMHU:  HPSMOYTOJIbHAas  CHUCTEMA
KOOpAMHAT, KOOPAMHATBl TOYKH, BEKTOp, CyMMa BEKTODPOB,
IIPOU3BEICHUE BEKTOPA HA YUCJIIO, CKAIIIPHOE IIPOU3BEAECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BAaTh BEKTOPHl M KOOPAMHATHI AJIS MPEICTABICHUS
JaHHBIX W pEUIeHHs 3aJady, B TOM YHCJIE M3 JPYrux Yy4eOHBIX

npeaMETOB U peaanoﬁ KHU3HU

YMeHHe OmnepupoBaTh TMOHATHSAMHU: CTOJOMKOBBIE M  KPYTrOBBHIE
IUarpaMMmbl,  TaOJHUIBI, cpeaHee  apudMeTHYecKoe, MeIHaHa,
HauOOJbIIee M HAUMEHBIIEEC 3HAUYCHUS, pa3Max YHUCIIOBOTO HaOopa;

YMEHHE  U3BIEKaTh, HWHTEPIPETHPOBaTH U  INPeoOpa3OBbIBATH




uHbOpMallMIo, TPEACTABIEHHYI0 B TalOlIMIIaX W Ha JAHarpaMmax,
OTPaKAIOIIYI0 CBOMCTBA M XapAaKTEPUCTHKU PEATBHBIX IPOLIECCOB U
ABJICHUM; yMEHUE pPaCllO3HABAThb W3MCHUMBBIC BEJIMYUHBI B

OKpY’aroIleM MUpe

15

YMeHue omnepupoBaTh MOHATHSAMU: CIyYalHBIA OMNBIT (CIy4yalHbIN
DKCIIEPUMEHT), JJIEMEHTapHOe COOBITHE (DJIIEMEHTApHBIM HCXO.)
CIIy4ailHOro OmbITa, CIy4ailHOE COOBITHE, BEPOSTHOCTH COOBITHS;
yMEHHE HaXOJUTh BEPOSATHOCTH CIIy4YallHbIX COOBITUH B OMbBITAX C
PaBHOBO3MOXKHBIMU DJIEMEHTApPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJladyd METOJIOM OPTraHHW30BaHHOTO TMepedopa U € HCHOJIb30BAaHUEM
IpaBUja YMHOXEHHUS; YMEHHE OLEHUBATH BEPOSITHOCTH PEATbHBIX
COOBITUH M SIBICHWH, TMOHUMATh POJIb MPAKTUUYECKH JOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITH B OKpPYXaloIleM MHpPE W B IKU3HH,
3HAKOMCTBO C TIOHSITHEM HE3aBUCUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIINX YHCEI U €ro POJIBIO B MACCOBBIX SBJICHUAX

16

YMeHue BBIOMpATh MOAXOSANINN HM3YYEHHBIH METOA [UIsl PEIICHUS
3aJlay¥, TPUBOAUTH MPHUMEPHl MAaTEMAaTHUYECKHX 3aKOHOMEpPHOCTEH B
MPUPOJIC U KU3HHU, PACIIO3HABATH MPOSBICHUE 3aKOHOB MaTEMaTUKU B
UCKYCCTBE, OIIMCHIBATh OT/AEIbHBIC BBIIAIOIIMECS  PE3yJIbTaThl,
MOJyYEeHHBIE B XOJI€ PA3BUTHUA MaTEMaTHKH KaK HAyKH, MPUBOIUTH
pUMEPHl MATEMATUYECKUX OTKPBITUIA U UX aBTOPOB B OT€YECTBEHHOU

Y BCEMHPHOM HCTOPHN




HEPEYEHD 2JIEMEHTOB COIAEPKAHUA, ITIPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COeP:KAHUSA

1 Yucna 1 BEIYUCICHUS

11 Hatypanbnble u nienblie yucna. [lpusHaku 1eTMMOoCTH HENbIX YHCeT

12 OOBIKHOBEHHBIE M JIeCATMYHBIE  ApoOM,  MPOLEHTbI,  OECKOHEYHbIE
' MEPUOIUIECKHE POOH

13 PanmonanbHbie  uucia.  ApupMETHYECKHE ONEpaldd C  PalUOHATHHBIMU
' YHCIaMU

14 JelictButenpHble 4yuciaa. ApudMeTHUECKHE ONepaluu ¢ JACUCTBUTEIHHBIMU
' YHUCIIaMU

15 [TpuOnm>kEeHHbIE BBIYUCICHUS, MpaBWIA OKPYIJICHUS, MNPUKUIKA U OILIEHKa
' pe3ynbTaTa BHIYUCICHUN
2 Anrebpanyeckue BEIPaKEHUS

2.1 BykBeHHbIe BbIpaxeHus (BbIPAKEHUS C IEPEMEHHBIMHU )

”s Crenenp ¢ 1enbiM mokazaTeneM. CTeneHb C palUOHAIBHBIM IOKa3aTeNeM.
' CBoiicTBa cTeneHn

2.3 MHorousneHbl

2.4 Anrebpanueckas 1po0b

”E ApudmeTrnaeckuii KOpPEHb HaTypaJIbHOM CTEIICHHU. erictBus c
' apu@MeTHYeCKUMHU KOPHSMHU HATypaJIbHOM CTETIeH!
3 VYpaBHEHUS U HEpaBEHCTBA

31 Lensle u apoOHO-panMoHaNbHBIE YypaBHeHHS. CHCTEMBI U COBOKYITHOCTH
' YpaBHEHUI

32 enple u npoOHO-palMOHANBHBIE HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
' HEPABEHCTB

3.3 Pertenue TekcTOBBIX 3a1a4

4 UwucioBble OCIeI0BATEIBHOCTH

4.1 [TocemoBaTenbHOCTH, CLIOCOOBI 3aJaHus ITOCIIEI0BATEILHOCTEH

4.2 Apudmerndeckas u reomerpuyeckas mnporpeccur. Dopmyna  CIOKHBIX




IIPOLIEHTOB

5 OyHKIIUN
OyHkusa, cnocoObl  3amgaHus  ¢yHKuuu. ['padux  Pysxmuu. OoOmacth
oTpesieNieHUs] U MHOKEeCTBO 3HaueHuil pynkuuu. Hynu ¢pynkuu. Ipomexytku
5.1 3HAKONOCTOSIHCTBA. [IpOMEXYTKH MOHOTOHHOCTH (YHKIHMU. MakCUMyMBbl U
MUHUMYMBl (yHKIMA. Hambonbliee ¥ HauMeHbllee 3HAaYeHHWE (YHKIMU Ha
MIPOMEKYTKE
6 KoopanHaTsl Ha NpAMON U TIIOCKOCTH
6.1 KoopaunaThas npsimast
6.2 JlekapTOBbI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpuueckue GpuUrypsl 1 UX CBOHCTBA
7.2 TpeyronsHuk
7.3 MHOroyrojasHUKA
74 OKpY>KHOCTb U KpyT
75 W3mepeHne reoMeTpuyecKix BeTHUUH
7.6 Bexropsl Ha TIOCKOCTH
8 BeposTHOCTB M cTaTUCTHKA
8.1 OnwucarenpHas CTaTUCTHKA
8.2 BepositHoCcTh
8.3 Kom6unaTopuka
8.4 MHoxecTBa
8.5 I'padsr




YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JIAA YYEHUKA

* Maremaruka. ['eometpust: 7 - 9-e kitacchl: 0a30BBIN YPOBEHb: yueOHUK; 14-¢
uznanue, nepepadoranHoe Aranacss JI.C., byty3os B.®., Kagomues C.b. u

np. AxumonepHoe oomecTBo «M3narenscTBo «IIpocBemenne»

METOINYECKHUE MATEPHUAJIbBI IJISA YYUTEJIA

Marematuka. 'eometpust | 7—9-e knaccel : 6a30BbIi YPOBEHB | METOIUUECKOE
nocoOue K npeaMeTHON JInHuK yuyeOHuKoB 1o reometpuu JI. C. AtanacsiHa, B.

®. byrysosa, C. b., Kagomuesa u np./ — 2-e uza., crep. — Mocksa :

[Tpocemenue, 2023.

HUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbI CETU
HMHTEPHET

http://school-collection.edu.ru — xosekius 06pa3oBaTeIbHBIX PECYPCOB;
InternetUrok.ru - Buzeo ypoku;

www.math-on-line.com-3annmarensHast MATEMAaTHKA,
http://www.logpres.narod.ru — mpumepsr HHGOPMAITMOHHBIX TEXHOJIOTHIA;
http://www.allmath.ru - Bcs Mmatemaruka;

http://mathem.h1.ru — marematuka on-line;

http://www.exponenta.ru - odpazoBaTeIbHBII MaTEMaTHICCKHIA CalT;

www.mathvaz.ru/index.php - locbe yunTtens MaTeMaTHKH.
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