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HOACHUTEJIBHAS 3AIIMCKA

['eomeTpuss Kak OJMH M3 OCHOBHBIX pAa3feloB IIKOJbHOM MaTeMaTHKH,
MMEIOIUNA CBOEW 11eJIblI0 00ECNEeYUuTh M3YYEHUE CBOMCTB M pa3MepoB (QUIYp, HX
OTHOIICHHUH M B3aMMHOE PACIOJIOKEHHE, OMUPAETCS HA JOTHYECKYIO, JOKa3aTeIbHYIO0
nuHu0. L{eHHOCTh N3yUYeHusi FEOMETPUU Ha YPOBHE OCHOBHOTO OOIEro 00pa30BaHMs
3aKJII0YAETCsl B TOM, 4YTO OOYy4YaloOIIMICS YYUTCS MPOBOJUTH JIOKa3aTEJbHbBIE
paccyKIeHusi, CTPOUTh JIOTUYECKHE YMO3aKIIOUEHHUs, JOKa3bIBaTh HCTHUHHbBIC
YTBEPKACHUS U CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOAUTH PACCYKIEHUS «OT
OPOTUBHOIO», OTJIMYaTh CBOWCTBA OT MPHU3HAKOB, (OPMYIUPOBATH OOpaTHbIE
YTBEPKIACHUS.

Bropoli 1enbi0 M3ydeHHS TEOMETPUHU SIBISIETCS MHCIMOJIb30BaHHE €€ Kak
WHCTPYMEHTA TPU PEIICHUM KaK MaTEeMaTHYECKUX, TaK W TPAKTHYECKUX 3ajad,
BCTPEUAIOIINXCS B peanbHOM ku3HU. O0yUaromuiics T0KEH HAYYUThCS ONPEIETUTh
reOMETPUYECKYI0 (PUTYpPY, ONMUCATHh CIOBAMH JAHHBIM YepTEX WU PUCYHOK, HAUTHU
IUIONIA/Ib 3€MEJIBHOTO yYacTKa, PACCUUTATh HEOOXOIUMYIO JJIMHY OMTOBOJIOKOHHOTO
Kabens win TpedyeMble pa3Mephl rapaxa st aBTOMOOWIISA. DTOMY COOTBETCTBYET
BTOpasi, BBHIYUCIUTENbHAS JIMHUS B U3ydYeHUU reomerpuu. [lpu permenun 3amad
NPAKTUYECKOT0 XapakTepa 00ydaroluics YUUTCS CTPOUTh MAaTEMaTUYECKUE MOJIENN
peanbHbIX JKMU3HEHHBIX CHUTyallMil, MPOBOJUTH BBIYUCIEHUS M  OLICHUBATH
aJIeKBaTHOCTH MOJIyYEHHOT'O PE3yJIbTaTa.

KpaiiHe BaxkHO TOMUYEPKUBATH CBSI3U TEOMETPUU C JIPYTUMHU y4EOHBIMU
npeIMeTaMHi, MOTUBUPOBATh UCIOJIb30BATh OMPEEICHUS T€OMETPUIECKUX PUTYp U
MOHSITHI, TEMOHCTPUPOBATH IPUMEHEHUE TTOJIYYCHHBIX YMEHUI B (PU3HUKE U TEXHHKE.
Otu cBsi3u Hambojee SIpko BUAHBI B Temax «Bekropb», «Tpuronomerpuueckue
COOTHOIIEHUs», «MeToa koopauHat» u «Teopema [Tudaropar.

VYyeOnbiii kypc «l'eoMeTpusi» BKIIOYAET CIEAYIONME OCHOBHBIC pa3eiibl
conmepxkanusi: «['eomerpuyeckue Gurypel W HX CBOMcTBa», «lI3mepenue
F€OMETPUYECKUX BEIMYUHY, «/eKapTOBbl KOOPJAMWHATHI HA MJIOCKOCTHY, «BeKTOpbI»,
«/IBmwxenus mnockocTny, «IIpeodbpazoBanus mogo0us».

Ha u3yuenune yuebHOro Kypca «l'eomerpus» orBoautcs 204 gaca: B 7 kmacce —
68 yacoB (2 yaca B Hezelo), B 8 kinacce — 68 yacoB (2 4aca B Hezienio), B 9 kiacce —
68 yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

Havanbaple noHsATUA reoMerpuu. Touka, mpsiMasi, OTPe30K, Jdyd. Yroia. Buusl
yrioB. BeprukaneHble M CMexHble yrabl. buccexktpuca yria. Jlomanas,
MHOTroyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunbie ¢purypsl. OCHOBHBIE CBOMCTBa oceBoi cummeTpuu. [Ipumepbl
CUMMETPHUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TOCTPOEHUSI C MOMOIIBID LUPKYJIS W JIMHEWKH. TpeyrojapHUK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApeHHBIN W PAaBHOCTOPOHHUM  TpeyrojibHUKH.  HepaBeHcTBO
TPEYrOJIbHUKA.

CaolicTBa M MpU3HAKU PABHOOEAPEHHOTO TpeyrojibHuKa. [Ipu3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBoiicTBa M NMpU3HAKKU NapaJIEIbHBIX NpsMbIX. CymMMa yrjioB TPEYrojbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbIlE  TpeyroibHUK. CBONCTBO  MEAUAHbl  MPSAMOYTOJIBHOTO
TPEYroJIbHUKA, NPOBEAEHHON K runorenyse. [Ipu3Haku paBeHCTBA IPSIMOYTOJIBHBIX
TPEYroJbHUKOB. [IpsSMOYTOnbHBINA TPEYTOJBHUK C YIJIOM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYIOJBbHUKA, HEPABEHCTBO O JJIMHE
JOMaHOM, Teopema o OousiplieM yrie U OoJbllied CTOPOHE TPEyroJibHUKA.
IlepnieHAUKYJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Touek. buccekTtpuca yriia ©W - CepeIUHHBIN
NEPIEHIUKYIISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpy>XHOCTb U KpyT, XOpJa U AUaMETP, UX CBOMCTBA. B3auMHOE pacIoynoxeHue
OKpYXHOCTH W mnpsamoin. KacarenpHas M cekymas K OKpYXHOCTH. OKpYy>KHOCTB,

BIIMCaHHAs B yroji. BnucanHas u onucaHHas OKPY>KHOCTH TPEYTrOJIbHUKA.
8 KUIACC

Yetreipéxyronpauku. llapamienorpamMm, ero npusHaku M CBOWCTBA. YacTHbIe
Clly4aW TapajuieJorpaMMoB (TIPSIMOYTOJIbHUK, pOMO, KBaapaT), WX NpPHU3HAKU U
coiictBa. Tpameuwusi, paBHOOOKass Tpamenusi, €€ CBOHCTBA W MPHU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton yasoenuss Menuanbl. lleHTpanbHas cummerpus. Teopema @Paneca u
TEOpEMA O MPOMOPUHUOHAIBHBIX OTPE3KaX.

CpenHue TMHUM TPEYroJbHHUKA U Tpaneuuu. LIeHTp macc TpeyroibHUKA.

[logoOue TtpeyronbHUKOB, KodpduimeHt mnoxgodus. IlpuszHaku nogOOUs
TPEyroiabHUKOB. [[puMeHnenne nogo0us npu peleHny NPakTUYECKUX 3a1ad.



CaoiicTBa momanet reomerpudyeckux Guryp. Dopmynbl i UIOHIAAU
TpEyrojbHUKa, Mapajuienorpamma, pomba u Ttpaneuuu. OTHOIIEHUE IUIOMIaACH
NMOoJ00HBIX GUryp.

Beruuciienue 1uiomaned TPEYroJbHUKOB WU MHOTOYTOJBHUKOB Ha KIIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
MPAKTUYECKUX 3a]1a4.

CuHyCc, KOCHMHYC, TaHI€HC OCTpPOTO yrila MNPsSMOYTOJBHOIO TPEYTrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. TpUTOHOMETpUUECKre (PYHKIIUU yTIIOB
B 30, 45 u 60°.

Brincannbie ¥ LIEHTPAIBHBIEC YTJIBI, YTOJ MEXIY KacaTeJIbHOU U XOPAOU. YTIIbI
MEXIY XOpJaMH M CEKylIMMHU. BIHHCaHHbIE W ONUCAHHBIE YETBIPEXYTOJIbHUKH.
B3aumuoe pacnonoxenue AByX OKpyxkHocTed. Kacanue oxpyxknHocrteir. OOmiue
KacaTeJIbHbIC K JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yrioB oT 0 1o 180°. OcHOBHOE TPUTOHOMETPHUUECKOE
TOXJ1eCTBO. DOPMYJIIbI IPUBEICHHUS.

Pemennie TpeyroiapHukoB. TeopeMa KOCHHYCOB M T€OpeMa CHUHYCOB. PemieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre COOTBETCTBEHHBIX AJIEMEHTOB.

Teopema 0 MPOU3BEAEHUH OTPE3KOB XOP/I, TEOPEMBI O MPOU3ZBEAECHUN OTPE3KOB
CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, gnmmHa  (MOAysnb) — BEKTOpa,  COHANPaBJICHHBIE  BEKTOPHI,
IPOTUBOMOJIOAKHO HAIPABICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO
BEKTOPOB, OIEpalli  HaJ BEKTOpaMu. Pa3lioxkeHue BEKTopa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. Koopaunatel Bektopa. CkansipHOe€ NpPOU3BEIECHUE
BEKTOPOB, IPUMEHEHHE ISl HAX0XKACHUS JJIMH U YTJIOB.

JlekapToBbl KOOPAMHATHI HA IUIOCKOCTU. YPAaBHEHUS NPSMOU U OKPYKHOCTH B
KOOpJMHATaX, IEPECECYCHUE OKPYKHOCTEH M HpsAMBIX. MeToq KOOpAUMHAT MU €ro
IIPUMEHEHHE.

[IpaBunbpHBIE MHOTOYTOJIBHUKU. [[JIMHA OKpY>KHOCTH. ['pamycHas u paguaHHas
Mepa yria, BBIYMCIECHHE JUIMH Jyr OKpyxHocTeil. Ilnomaae Kkpyra, cekropa,
CerMeHTa.

JIBIDKEHUSI TUIOCKOCTH M BHYTPEHHHE CHMMETpUH (GuUryp (9jaeMeHTapHbIe
npeactasienus). [lapannensHeiil nepeHoc. [loBopor.



INIJIAHUPYEMBIE PE3YJIBTATDI OCBOEHUA IHPOI'PAMMBbI
YYEBHOI'O KYPCA «I'EOMETPUSA» HA YPOBHE OCHOBHOI'O
OBIIET'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE  Ppe3yJbTaThl OCBOEHUS MpPOrpaMMbl  y4eOHOTO  Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) maTpuoTHYecKoe BOCIMTAHHUE:

IPOSIBJIEHUEM MHTEpECA K NPOILIJIOMY U HACTOSIIIEMY POCCUMCKON MaTeMaTHKH,
LEHHOCTHBIM OTHOLIEHUEM K JIOCTUKEHHUSIM POCCUHUCKUX MAaTEMAaTUKOB U POCCUMCKOM
MAaTE€MAaTHYECKOM IIKOJbI, K UCIIOJIB30BAHUIO 3TUX JOCTHKEHHUN B JPYIMX HayKax W
NPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIMOJTHEHUIO OOS3aHHOCTEW Tpa)KAaHUHA W peaju3allid ero
npaB, IPEICTABICHUEM O MAaTEMAaTHUYECKUX OCHOBaX ()YHKIIMOHUPOBAHUS PA3TUUHBIX
CTPYKTYp, SIBIICHUH, MpOIEAyp TpakJaHCKOro oOIecTBa (Hampumep, BBIOOPHI,
ONpOCHI), TOTOBHOCTBIO K OOCYXJCHHIO OSTHYECKUX MPOoOIeM, CBA3AHHBIX C
OPaKTUYECKUM TPUMEHEHUEM JOCTHKEHUM HayKH, OCO3HAaHMEM BaKHOCTHU
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B I€ATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAHOBKOW HA AaKTUBHOE YYAaCTHE B PEUICHUU MPAKTUYECKUX 3a/ad
MaT€MAaTHYE€CKON HANpaBJIECHHOCTH, OCO3HAHHEM BAXXHOCTH MAaTEMAaTHYECKOTO
oOpa3oBaHUs Ha TPOTSHKCHUM BCEH JKU3HM U1 YCHEIIHOW Mpo¢heCcCHOHATBHON
NESTENBbHOCTA W Pa3BUTHEM HEOOXOJMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOCHUEM HHAMBHUAYATHLHOW TPACKTOPUH OOpa30BaHUSI M >KHU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEH;

4) 3cTeTHYECKOE BOCIIMTAHHUE:

CHOCOOHOCTBIO K  SMOIIMOHAJIBHOMY M ACTETUYECKOMY  BOCIPHUITHIO
MaTeMaTHYeCKUX OOBEKTOB, 3ajay, pELICHUH, pacCyX JCHUN, YMEHHIO BHUJAETH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 MO3HAHUA:

OpUEHTauuel B JEATEIbHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4HbBIX
IIpPEACTaBICHN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS 4YEJIOBEKA, MPUPOIBI U
o0miecTBa, TMOHMMAaHHEM MaTeMaTUYeCKOM Hayku Kak cdepbl 4YeloBeUYeCKOn
NESATENbHOCTH, 3TANoB €€ PAa3BUTUS M 3HAYMMOCTH JUIsl Pa3BUTHS LMBUIIU3ALNH,
OBJIAJICHUEM SI3BIKOM MATEMATHKH M MaTE€MaTHYECKOW KyJbTypOH KakK CpelCTBOM
MO3HAHUS MHpaA, OBJIAJACHUEM MPOCTEUINMMHU HaBBIKAMHM HCCJEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usnyeckoe BocnuTaHue, (GopMHUpPOBaAHME KYJbTYPbl 310POBbA H
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TFOTOBHOCTBIO TMPHUMEHSITh MaTeMaTHYECKHEe 3HaHUS B HWHTEpPeEcax CBOEro
3I0pOBbs,  BEJIEHHUA  30pOoBOro  oOpaza  Xu3HU  (3JOpOBOE  IHUTAHHE,
cOQJIaHCUPOBaHHBIA PEXHUM 3aHATUH W OTAbIXa, peryispHas (¢usnyecKas
aKTUBHOCTD), COOPMHUPOBAHHOCTHIO HABbIKA pe(IIEeKCHUU, MPU3HAHUEM CBOETO IpaBa
Ha OIIMOKY M TAKOT0 K€ MpaBa JPyroro 4yejJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHHE MaTEeMaTUYECKUX 3HAHUU I pEelIeHHs 3ajay B
00JIaCTH COXPaHHOCTH OKPYXAIOLIEH Cpeibl, MIIAHUPOBAHUS MOCTYNKOB U OLEHKU HX
BO3MOXKHBIX TIOCHEACTBUN MJisi OKpYXaroleid Cpelbl, OCO3HAHUEM TJI00ATBHOTO
XapakTepa HKOJIOTHYECKUX MPoOJIeM U MyTel UX pelieHus;

8) aganTanmms K M3MeHSIIOIMMCH YCJIOBUSIM COUMAJIbHOW W NPHPOIHOI
cpeabl:

TOTOBHOCTBIO K JIEUCTBHSIM B YCIOBHSIX HEONPEACNEHHOCTH, IOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH 4epe3 MPaKTHUYECKYIO JESTeNIbHOCTh, B TOM YHCIIE
YMEHHUE YUYUTHCS Y JPYTUX JIIO/IeH, TPUOOPETATh B COBMECTHOM 1€ATEIHOCTH HOBBIE
3HaHUs, HaBBIKK U KOMIETEHIIMU U3 ONbITA APYTUX;

HEOOXOAMMOCTBIO B  (OPMHPOBAaHMM HOBBIX 3HaHUM, B TOM YHUCIE
(GopMynupoBaTh UIEH, NOHATHUS, TUIIOTE3bl 00 OOBEKTaX W SIBJICHMSAX, B TOM YHUCIIE
paHee  HEU3BECTHBIX, OCO3HaBaTh  Je(QUUUTBI  COOCTBEHHBIX 3HAaHUM U
KOMIIETEHTHOCTEH, INIaHUPOBATh CBOE Pa3BUTHUE;

CHOCOOHOCTBIO OCO3HABATh CTPECCOBYIO CUTYAIIMIO, BOCIPUHUMAThH CTPECCOBYIO
CUTYyallMl0 KakK BbI30B, TpPEOYIOIIUH KOHTPMEpP, KOPPEKTUPOBATH MPUHUMAEMBbIC
pelieHuss U JAeWcCTBUSA, (QOPMYIUPOBAaTH M OLIEHUBATh PUCKU M TOCIEACTBHUA,
(bopMHUPOBATH OIIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHMBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AeicTBU:

e BBIBIATh M XapaKTEPU30BATh CYIIECTBCHHBIC IMPU3HAKK MATEMaTHUYECKUX
OOBEKTOB, TIOHATHH, OTHOIICHUN MEXIy TMOHATUSAMH, (OPMYITHPOBATH
OTIpEJICICHNs] ~ TOHATWUW,  yCTaHABIMBATh  CYHIECTBEHHBIM  TMpHU3HAK
KIaccu(UKaIy, OCHOBaHUS st OOOOIIEHUS ¥ CpaBHEHUS, KPUTEPHUH
MIPOBOJUMOTO aHAJIH3a,;



BOCHPUHHMMATh,  (OPMYJIMPOBATH U  MPeoOpa3OBbIBATh  CYKJICHUSA:
YTBEpJAUTEIbHbIE W OTpHUILATENIbHbIE, €IWHUYHbIE, YacTHblE U OO0UIMeE,
YCIIOBHBIE;

BBISIBJISITh MAaTEMAaTHUYECKHE 3aKOHOMEPHOCTH, B3aUMOCBSI3H U MPOTUBOPEUUS
B (pakTax, JAaHHBIX, HAOIIOACHUSIX U YTBEPXKACHUSX, Mpeiaratb KpUTEpUU
JUIS1 BBISIBJICHUS! 3aKOHOMEPHOCTEH U IIPOTUBOPEYMH;

JenaTh BBIBOABI C HCIIOJIB30BAHUEM 33aKOHOB JIOTUKH, JI€AYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKJIIOUEHUN, YMO3AKIIOUEHUH 110 aHAJIOTUH;

pa30upaTh JOKa3aTeNbCTBA MATEMAaTUYECKUX YTBEPXKICHUM (TpsMble U OT
OPOTUBHOI0), MPOBOJUTH CAMOCTOSATENIbHO HECIIOXKHbBIE J0Ka3aTelbCTBA
MaTeMaTU4ecKuX (haKTOB, BRICTPAUBATH apryMEHTAIMIO, IPUBOAUTH IPUMEPDI
U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKIACHUS;

BbIOMpaTh Ccroco0 pemieHus ydeOHOM 3amaun  (CpaBHUBATH HECKOJIBKO
BapMAHTOB pEICHMs, BHIOMpPAaTh Haubojee MNOAXOASAIMA C  Y4ETOM
CaMOCTOSITEIILHO BBIJICJICHHBIX KPUTEPHUEB).

ba3oBble ucciienoBaTeIbCKIE AeMCTBUS .

UCTIOJIh30BaTh BOIMPOCH KaK HCCIICNOBATEIbCKUI HHCTPYMEHT IO3HAHMUS,
dopMynupoOBaThH  BOIPOCH], (UKCHPYIOIIHE MPOTUBOPEUYUE, MPOoOIieMy,
CaMOCTOSITENIFHO yCTaHABIMBATh HCKOMOE U JIaHHOE, (OPMUPOBATH TUTIOTE3Y,
apryMEHTUPOBATh CBOIO IMMO3HIINIO, MHEHUE;

NPOBOJIUTH IO CAMOCTOSTEIBHO COCTaBICHHOMY IUIaHY HECIIOKHBIH
OKCIIEPUMEHT, HEOOJIBIIIOE HCCIEAOBaHNE IO YCTAHOBJIICHHUIO OCOOCHHOCTEH
MaTEeMaTHYECKOTO 00BEKTa, 3aBUCUMOCTEH 0OBEKTOB MEKy COOOM;
CaMOCTOSITEILHO (hOPMYIHUPOBATH OOOOIIEHUS W BBIBOABI IO pe3yJbTaTam
NPOBEACHHOTO HAOJIIONICHUS, HWCCIICIOBaHMs, OIICHUBAaTh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTaTOB, BEIBOJIOB M O0OOIICHUI;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE IIpollecca, a TakKe BBIIBUTAThH
MIPEIIOIOKEHUS O €TO Pa3BUTHU B HOBBIX yCIIOBHUSX.

Pabora ¢ undgopmanmeii:

BBISIBJISITh  HEJIOCTATOYHOCTh W M30BITOYHOCTHh HMH(OpPMAIIUU, JIaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAIM3UPOBATh, CHCTEMATH3UPOBATh H  HMHTEPIPETHPOBATH
WHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM IIpEICTaBICHNUS;

BbIOMpaTh (GopMy TpelacTaBieHUs WHOpMAMu W WUTIOCTPUPOBATH
pemraemMbie  3aJa4d  CXeMaMH, JuarpaMMaM#, WHOW Tpadukoil U ux
KOMOWHAIIMSIMU,

OIICHWBATh HAA&KHOCTh WHPOPMAIMHM 10 KPUTEPHSAM, MPEIIOKCHHBIM
yauTeIeM Win cPOPMYITUPOBAHHBIM CAMOCTOSTEIHHO.

KOMMyHI/IKaTI/IBHbIe YHUBECPCAJIBHDBIC yqeﬁnble IleﬁCTBHﬂ:



BOCIIPUHUMATh U (DOPMYITUPOBATH CYXKIACHUS B COOTBETCTBHH C YCIIOBUSMH U
HEIIMU OOIIEHUS, SICHO, TOYHO, TPAMOTHO BBIPpaXKaTh CBOIO TOYKY 3PCHHUS B
YCTHBIX W TMCBMEHHBIX TEKCTax, JaBaTh MOSCHCHHS I0 XOAY peIIeHUs
3aJ1auyu, KOMMEHTHUPOBATH IMOJTYyUYEHHBIN pe3yIbTaT;

B XO7e OOCYXXICHHs 3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOW TEMHI,
npoOJIeMBl, pelaeMoi 3ajavd, BBICKA3bIBaTh WJCH, HAIICIICHHBIC HA ITOUCK
pEIICHMS, COTOCTABIATh CBOM CYXKIEHUS C CY)KICHHUSIMH JPYTUX yYaCTHUKOB
auanora, OOHApY)XKHMBAaTh pa3IU4Me W CXOACTBO ITO3UIIUHA, B KOPPEKTHOMN
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

NPEJICTABIIATh PE3yIbTaThl PEIICHUS 3a/Jadd, SKCIICPUMEHTA, HCCIICIOBAHMS,
IIPOEKTa, CaMOCTOSATEIBLHO BBHIOMPATHh (DOPMAT BBICTYIUICHHS C Y4ETOM 3aaad
NPE3CHTAIMU U OCOOCHHOCTEH ayIUTOPHH;

NMOHMMAaTh W MCIOJb30BaTh MPEHMYIIESCTBA KOMAHIHOW W WHIWBUIYAIbHOU
pabOThI MPY PEIICHUH YYCOHBIX MAaTEMAaTHUCCKHX 33/1a4;

NPUHUMATh I11€Jb COBMECTHOH JIE€ATEIBbHOCTH, IUIAHHPOBATH OPTraHU3AIUIO
COBMECTHOM pabOThI, paclpeae/iaTh BUABI pa0dOT, JOTOBApUBATHCS, 00CYKIaTh
TpoIiecC U pe3yabTaT paboThl, 00001aTh MHEHHS HECKOJIBKUX JTFO/ICH;
y4acTBOBATh B TPYMIIOBEIX opMax paboTsl (00CYkIeHUsI, OOMEH MHEHUSIMH,
MO3TOBBIC IITYPMBI W JIPYTHE), BBIMOJNHATH CBOIO YacTh pabOTBl |
KOOPJMHUPOBATh CBOM JEHCTBHUS C APYTUMHU YICHAMH KOMAaHJbI, OIICHUBATH
Ka4yecTBO  CBOEro  BKJIaJa B  OOMUH  MPOAYKT 1O  KPUTEPHSIM,
chOpMyITUPOBAHHBIM YYaCTHUKAMH B3aHMOICHCTBHSI.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe JAeiicTBUS

Camoopranusanus:

CaMOCTOSITETILHO COCTaBISITh IUJIAH, AJITOPUTM PEIICHHS 3a7adul (WU €ro
94acTh), BBIOMpATH CIIOCOO pemieHus ¢ Y4ETOM HUMEIOIIMXCS PECypCcoB H
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUPOBATHh U KOPPEKTUPOBATH BAPUAHTHI
pElIeHH ¢ y9€TOM HOBOM MH(OPMAITUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIOCOOAMU CaMOIPOBEPKH, CAMOKOHTPOJISL Mpoliecca W pe3ysbTaTa
pEILICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAECTh TPYAHOCTH, KOTOPBIE MOTYT BO3HMKHYTh NPHU PEUICHUU 3aJayM,
BHOCUTh KOPPEKTHBBI B JIESITEIHHOCTh HAa OCHOBE HOBBIX OOCTOSTEIBCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE pE3yJIbTaTa ACATEIBHOCTH IOCTABICHHOW WLEIU U
YCIIOBUSIM, OOBSICHATh NPUYUHBI JIOCTUXKEHHUS WM HEJOCTHXKEHUS IIEJIH,
HaxOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.



NPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenus B 7 KJIacceoOy4yaromMCSd TONYYUT CIEAYIONINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh M3ydeHHbIE TEOMETPUUECKUE (PUTYPHI, ONPEIEIATh UX B3aUMHOE
pacroyiokeHue, u3o0paxaTbh TeoMeTpudecKue (UTypbhl, BBIMOJHATH YEPTEKHU IO
YCIOBUIO 3ajaun. M3MepsATh JNTUHEHMHBIE U YIJIOBBIE BEJIWYMHBI. Pemiars 3amaun Ha
BBIYMCIICHUE JJIMH OTPE3KOB U BEJIMYMH YTJIOB.

JlenaTth TpyOyIO OIEHKY JIMHEHHBIX U YTJIOBBIX BEJIUYUH MPEIMETOB B peaibHOU
KU3HHU, Pa3MEpPOB MPHUPOJHBIX O0BEKTOB. Pasznuuare pa3Mmepbl 3TUX OOBEKTOB IO
NOPSJKY BEJIUYUHBI.

CTpouth 4epTeXKHU K TCOMETPUUYECKUM 3a/1a4aM.

[Tonb30BaThCsd  MNpU3HAKAMM  PABEHCTBA  TPEYrOJBHUKOB, HCIOJIb30BaTh
IIPU3HAKK U CBOKMCTBA PAaBHOOCAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

[IpoBOAUTE JOTMYECKUE PACCYXKACHUS C HCIOJIb30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonp30BaTbCs TMpHU3HAKAMHM PABEHCTBA IPSIMOYTOJBHBIX TPEYIrOJIbHUKOB,
CBOWCTBOM MEJIUAHBI, TPOBEAEHHON K TUIIOTEHY3€ MPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B
PELICHUU T€OMETPUUYECKUX 3a1ay.

Onpenensate MapauieNbHOCTh MPSMBIX C MIOMOIIBIO YTIIOB, KOTOPbIE 00pa3yeT C
HUMH ceKymad. Omnpenensats MapauieIbHOCTh MPSMBIX C IOMOIIBIO PAaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOM MPSIMO.

Pemiats 3a1aum Ha KieTyaToi Oymare.

[IpoBOIUTH BBIYKMCICHUS U HaXOJIWUTh YUCIOBbIE M OyKBEHHbIC 3HAUYCHHUS YTIIOB
B T€OMETPUYECKMX 3aJ1adyaX C MCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYrOJIBHUKOB M
MHOTOYTOJIbHUKOB, CBONCTB yIJIOB, OOpa30BaHHBIX TMpPU TMEPECECYCHUH JBYX
MapajuyIeIbHbIX NPSAMBIX CEKylled. Pemiate mpaktudeckue 3amaduv Ha HaXOXKJICHUE
YIJIOB.

Bianetp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OINPEAEsTh
OMCCEeKTPHCY yIiia U CEPEIUHHBIN MEPIEeHIUKYISIP K OTPE3KYy KaK T€OMETPUYECKUE
MECTa TOYEK.

@opmMynUPOBaTh ONPEACIECHUS OKPYKHOCTM W Kpyra, XOpAbl U JHaMeTpa
OKPY’KHOCTH, TOJIb30BATBCA MUX CBOMCTBAMH. YMETh INPUMEHSTH 3TH CBOMCTBA IIPU
peLIeHUH 3a1a4.

Bianetp mMOHATHEM ONMCAaHHOM OKOJO TPEYTOJbHUKA OKPYXKHOCTH, YMETh
HaxonuTh €€ ueHtp. llomb3oBaTbest pakTamMu O TOM, UYTO OUCCEKTPHUCHI YTIJIOB
TPEYrOJIbHUKA TMEPECEKAIOTCS B OJAHOM TOYKE, U O TOM, YTO CEPEAUHHBIC
MEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJTHOM TOUKE.



Bianets NmoHATHEM KacaTelIbHOW K OKPYXKHOCTH, IOJIB30BATHCS TECOPEMOU O
MIEPIEHANKYJIIPHOCTH KacaTEIbHOM U paJnyca, MPOBEAEHHOTO K TOUKE KaCaHUs.

ITonp30BaThCSA NPOCTEUIINMHU FEOMETPUUECKUMHU HEPABEHCTBAMM, TIOHUMATh UX
IIPAKTUYECKUNA CMBICIL.

[IpoBOAUTE OCHOBHBIE T€OMETPUUECKUE MOCTPOEHUS C MOMOIUBIO LHUPKYJIS U
JINHEWKMU.

K xonmy oOyuenus B 8 kiacceoOyyaromuiicss TOJYUYUT CIEAYIONINE
IPEAMETHBIE PE3YJILTATHI:

Pacno3HaBaTh  OCHOBHBIE BHIbl  YETBIPEXYIOJIBHUKOB, WX  3JIEMEHTHI,
NI0JIB30BAThCSI UX CBOMCTBAMU IIPHU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsATh CBOICTBA TOYKM IEpeceueHUs MeIuaH TPEyrojibHUKa (LIEHTpa
Macc) B pEIlIEHUH 3a]1ay.

BrnaneTts noHsTHeM cpeHel JIMHUM TPEYrOJIbHUKA M Tpareuuu, TPUMEHSITh X
CBOWCTBA IIPU PELICHUM IreoMeTpuuecKkux 3anad. Ilons3oBarscsa Teopemont Paneca u
TEOPEMON O MPONOPLUHUOHAIBHBIX OTpE3Kax, MPUMEHATh MX ISl PEUICHUs
NPaKTUYECKUX 3a]1a4.

[IpuMeHsATh MPU3HAKU MOAO00US TPEYTrOJBHUKOB B PEIICHUH T'€OMETPUUYECKUX
3a/1ad.

[lonb3oBaTecst Teopemoit Iludaropa s pemieHUs TEOMETPUUYECKUX U
npakThueckux 3anad. CTpOUTh MAaTEMATHYECKYIO MOJENb B MPAKTUUYECKUX 3adadax,
CaMOCTOSITEIBHO AENaTh YEPTEK U HAXOJAUTh COOTBETCTBYIOIINE JJIUHBI.

Brnanerp mNOHATHSMU CHHYCa, KOCHHYycCa M TaHI€HCAa OCTpPOro yria
OPSIMOYTOJBHOTO TpeyroyibHUKA. [lonb30BaThCAd 3TUMU MNOHATHUSAMU Uil PELICHUS
NPaKTUYECKUX 3a]1ay.

Boeruncnars (pa3nuuHbIMU crioco0aMu) IUIOMIAAb TPEYroJbHUKA M ILIOIIATU
MHOTOYTOJIbHBIX (PUTyp (TOJB3YACH, T/I€ HEOOXOIUMO, KaIbKyIaTopoM). [IlpumMeHsTh
IIOJIYYCHHBIE YMEHUS B IPAKTUYECKUX 3a]1a4ax.

BnageTte NOHATHSAMM BIOUCAaHHOTO M ILEHTPAJIbHOIO YIVIA, HCIIOJIB30BaTh
TEOPEMBI O BIMCAHHBIX yriax, yriax MeXAy XOpAaMmH (CEKYLIIMMH) U yIie MEXIy
KacaTeJIbHOW U XOPJIOW MPH PEUICHUN T'€OMETPUIECKHUX 3a/1a4.

BnageTe NOHATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, IMPUMEHATH CBOMCTBA
OMMCAHHOIO YETHIPEXYTOJIbHUKA IIPHU PELIEHUU 3a/1a4.

[IpuMeHSATh MOJy4EHHBbIE 3HAHUS HA MPAKTHUKE — CTPOUTh MaTEMaTHYECKHe
MOJIENIN JJIA 33]1a4 peajbHON KU3HU U MPOBOJUTH COOTBETCTBYIOIINE BBIYHMCICHUS C
MPUMEHEHUEM TMOJ00UST W TPUTOHOMETPUU (MOJIB3YSCh, TJe HE00XOAUMO,
KaJIbKYJIATOPOM).

K xonmy oOyuenus B 9 kJacceoOyyarolmMiicss TONYYUT CIEAYIOLIUE
IIPEIMETHBIE PE3YJIbTATHI:



3HaTh TPUTOHOMETPUYECKUE (DYHKIIMHM OCTPBIX YIJIOB, HAXOJHUTH C UX MIOMOIIBIO
Pa3IUYHBIC 3JIEMEHTHI MPSIMOYTOJBHOTO TPEYTONbHUKA («PEIICHUE MPSIMOYTOIBHBIX
TPEYroJbHUKOBY). HaxomuTh (C TOMOIIBI0 KadbKYJISATOpA) JUIMHBI W YIJIBI IS
HETaO0IMYHBIX 3HAYCHUI.

[Tonbp3oBaThCs (opMysIamMu TPHUBEACHUS W OCHOBHBIM TPUTOHOMETPHUYCCKHM
TOXKJECTBOM JUIAI HAXOXJACHHUS COOTHONICHWH MEXIY TPUTOHOMETPHUYCCKUMU
BEIIMYUHAMHM.

Hcronp30BaTh TEOPEMBl CHHYCOB W KOCHHYCOB JIJISI HAXOXKICHUS Pa3IUNIHBIX
JJIEMCHTOB TPEYrOJIbHUKA («pPEHICHUE TPEYrOoJbHUKOBY), MPUMEHATh WX TIPH
pEIICHUH TeOMETPUUECKHX 3a]1a4.

BrnageTs moHsATHSAMH TIpeoOpa3oBaHUs TOI00MS, COOTBETCTBEHHBIX JJIEMEHTOB
noio0HBIX ¢uryp. Iloap3oBaThcss CBOWCTBAMHU TIOJOOWMS TPOU3BOJBHBIX (HTYP,
YMETh BBIYMCIATH JJIMHBI M HAXOAUTh YIJIbl y TOAOOHBIX Quryp. IlpumeHsATH
CBOWCTBA MMOJ00MS B MPAKTHUECKKUX 3a/1auax. Y METh MPUBOIUTH MIPUMEPHI MTOTO00HBIX
GuUryp B OKpyXKaromem MUpe.

[Tonb30BaTHCSA TEOpEeMaMH O MPOM3BEICHUU OTPE3KOB XOPHA, O NMPOHU3BEICHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonp30BaThCA BEKTOpaMH, IMOHUMAaTh WX TEOMETPHUCCKUH W (HHU3UUYCCKUN
CMBIC]I, TIPHUMCHSIThP WX B PEIICHUM TI'E€OMETPUYCCKUX H (DHU3UYCCKUX 3aaad.
[TpuMeHSATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS IJTUH U YTJIOB.

[Tonb30BaTHCSA METOJOM KOOPJMHAT Ha TUIOCKOCTH, IPUMEHSTh €r0 B PEIICHUN
TCOMETPUYCCKUX M MPAKTHUCCKHUX 3a/1a4.

BnageTs TOHATHSAMU TPAaBUILHOTO MHOTOYTOJIBHHUKA, JUIMHBI OKPYXXHOCTH,
JUIMHBI YT OKPY)KHOCTH W pPaJWaHHON MeEpbl yIJia, YMETh BBIYMCIIATH ILIOIIA]Ib
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

HaxomuTe ocu (WM IEHTPBI) CUMMETPUU (UTYyp, NPUMEHSATH JIBHIKCHUS
IJIOCKOCTH B MPOCTEHIITUX CITyYasx.

[IpuMeHATh TONyYeHHBIC 3HAHWS HAa NPAKTHKE — CTPOUTh MaTEMaTHYCCKHC
MOJICIH JIJIS 3a/1ad PETbHOM KU3HHU M IMPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHHUS C
MPUMCHCHUEM TOA00MSI M TPHUTOHOMETPHUYCCKUX (QYHKIHMHA (MOJB3YysCh, TJIE
HEO0OXO0UMO, KAJIBKYIISITOPOM).



TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KosmmmuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue
(uudpossbie)
n/ pa3aeyioB U TeM Konrtpoabnsbie | IIpakTuyeckue
Bcerr oOpa3oBaTejibHbIE
n nporpamMmbl padoThI padoTsI
pecypcsl
[Ipocreitmme
r€OMETPUUECKHE
f}fggfj}i: = 14 bu6moteka [IOK
) https://m.edsoo.ru/7f415e2e
N3mepenue
TEOMETPHUUECKHUX
BEJINYUH
bu6moreka [IOK
T 22 1
PEYTOTLHHH https://m.edsoo.ru/7f415e2e
[TapannensHbie
HDSMALE. CYMMaL bubnuoteka
P » EYM 14 1 LIOKhttps://m.edsoo.ru/7f
YIJIOB
415e2e
TPEYroJabHUKA
OKpyXHOCTb U
KPYT. bubnuoreka [JOK
14 1
['eomerpuueckue https://m.edsoo.ru/7f415e2e
MIOCTPOEHUS
[ToBTOpEHME,
oBoBmerIe 4 1 bu6mmoreka [IOK
Hlu https://m.edsoo.ru/7f415e2e
3HaHUHI
OBUIEE
KOJIMYECTBO
68 4 0
YACOB I10

I[TPOTPAMME



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

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
n/ pa3aesioB M TeM Konrpoabsnbie | [IpakTuyeckue
Bcero o0pa3oBaTe/ibHbIE
n NporpamMmbI padoThI padoTsI
pecypchl
bu6mmoreka [{OK
1 YeTbIpEXyroJIbHUKH 12 1 https://m.edsoo.ru/7f417
el8
Teopema ®aneca u
Teopema o bubnuotexa [JOK
2 MIPOMOPIIMOHAIBHBIX 15 1 https://m.edsoo.ru/7f417
OTpe3Kax, Mo I00HbIE el8
TPEYrOJbHUKH
[nomase.
Haxoxaenue
Iomaaei bu6moreka [IOK
3 TPEYrOJLHUKOB U 14 1 https://m.edsoo.ru/7f417
MHOTOYTOJIbHBIX el8
¢duryp. [Tnomann
Mo00HBIX puryp
Teopema [Tudaropa bubnuorexa [JOK
4 W Havaa 10 1 https://m.edsoo.ru/7f417
TPUTOHOMETPHUHU el8
VYriael B
OKPY>XKHOCTH.
Bnucannsie u
OITMCaHHbIC bu6mmoreka [IOK
5 YeThIPEXYrOJbHUKH. 13 1 https://m.edsoo.ru/7f417
KacarenpHble K el8
OKPY>KHOCTH.
Kacanue
OKPYXHOCTEH
ToBToperte bubmuoreka [JOK
6 ’ . 4 1 https://m.edso0.ru/7f417
000011eHNe 3HAHHIA
el8
OBIIEE KOJIMYECTBO
YACOBIIO 68 6 0
I[TPOI'PAMME



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

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne HaumeHoBanue
(uudposbie)
n/ pa3aeyioB U TeM Konrpoabsuble | IIpakTuyeckue
Bcero o0pa3oBaTtejibHbIE
n NporpamMmbI padoThI padoTsI
pecypchl
Tpuronomerpusi.
Teopemsl
KOCHEVCOB I bubmmoreka [{OK
1 4 16 1 https://m.edsoo.ru/7f41al
CHUHYCOB. "
Pewenue -
TPEYrOJIHLHUKOB
[IpeoGpaszoBanue
10 T0OMSI. bu6moreka [IOK
2 Metpuueckue 10 1 https://m.edsoo.ru/7f41al
COOTHOIIICHUS B 2C
OKPYXHOCTH
bu6mmoreka [IOK
3 Bektopsr 12 1 https://m.edsoo.ru/7f41al
2c
JlexapToBbI bubnuoreka [IOK
4 KOOPIMHATHI Ha 9 1 https://m.edsoo.ru/7f41al
MJIOCKOCTH 2c
[IpaBunbHbIC
MHOTOYTOJIbHUKH.
JmuHa bubnuoreka [{OK
5 OKPYXHOCTH U 8 https://m.edsoo.ru/7f41al
IJIOIAb KPyra. 2c
Beruucnenue
TIonaaei
JIaTe— bubmuoreka [JOK
6 6 https://m.edsoo.ru/7f41al
TJI0CKOCTH
2c
IToBTOpEHuME,
oGoGmeHHe bubmuoreka [JOK
7 ’ 7 2 https://m.edsoo.ru/7f41al
CUCTeMAaTH3aIIHs ”
3HAaHUU o
OBILEE
KOJIMYECTBO
68 6 0
YACOB I1O0

I[TPOTPAMME



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
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MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpPOBePsIEMOr0 .
0o0pa3oBaTeIbHOI MPOrpaMMBbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJabTaTa
6 I'eomerpus
PacrioznaBath u3ydeHHBIE TeOMETpHYECKHE (UTYPHI, OMPEAeIsITh HX
B3aMMHOE€ pacrojioKeHue, H300pakaTh TeoMeTpuyecKkue (uUrypsl,
6.1 BBITIOJTHATh YEPTEKH TI0 YCIOBUIO 3aaadd. 3mepsTh IWHEHHBIE W
YIJIOBBIC BEJIMYMHBL. Pemarh 3a1auu Ha BBIYHCICHUE JUTMH OTPE3KOB U
BEJIUYHH YTJIOB
Jlenate TpyOyI0 OIICHKY JMHEHHBIX W YTJIOBBIX BEIUYHH NPEIMETOB B
6.2 peanbHOM KU3HH, Pa3MEPOB MPUPOIHBIX 00BEKTOB. PazmnuaTh pasMepbl
3TUX 00BEKTOB MO MOPSAIKY BEIUUNHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a]1adam
[Tonb3oBaTbcsi MpU3HAKAMH DPABEHCTBA TPEYTOJHHUKOB, HCIOJB30BATh
6.4 IPU3HAKU U CBOWCTBA PaBHOOEIPEHHBIX TPEYrOJIHHUKOB IPH PELICHUH
3a/a4
65 [IpoBouTh JIOTUYECKHE paccyxaeHus c UCIOJIb30BaHUEM
' FeOMETPHUUECKUX TEOPEM
[Tonb3oBaThbcst MpU3HAKAMU PABEHCTBA MPSIMOYTOJIBHBIX TPEYrOJIbHUKOB,
6.6 CBOWCTBOM MeEJMaHbl, MPOBEIEHHON K THIOTEHY3€ MPSIMOYrOJIbHOTO
TPEeYTroJbHUKA, B PEIICHIUH I€OMETPHUUECKUX 33124
Onpenensarty NapajuIeNbHOCTh MPSIMBIX C TOMOINBIO YIJIOB, KOTOpBIE
6.7 obpa3yer ¢ HuMH cekymas. OnpenensiTe MapalieIbHOCTh MPSIMBIX C
' MOMOII[BI0 PABEHCTBA PACCTOSHUN OT TOYEK OJHOM MPSAMOM 10 TOYEK
APYrou npsmMou
6.8 Pemats 3a1auun Ha KiieT4aToit Oymare
[TpoBOIUTH BBIUMCICHUS U HAXOJIUTh YHCIOBBIE U OYKBEHHBIC 3HAUCHUS
6.9 VIJI0B B TEOMETPHUYECKHUX 3a7adaX C HCIOJIb30BAaHHEM CYMMBI YTJIOB

TPCYIrOJIbHUKOB U MHOT'OYI'OJIbHUKOB, CBOMCTB YIJi0B, O6pa30BaHHBIX npu




IIEPECEUCHUU JIBYX [MApaJUIENbHBIX NOpSAMBIX  cekymen. Pemars

MMPAKTUYCCKUC 3a/]a41 HAa HAXOXKJACHUC YI'JIOB

BJIaIleTI) IMOHATUCM T'COMCTPUYCCKOTO MECTa TOUCK. YmMmeTs OIIPCACIIATD

6.10 OMCCeKTpUCY YIia W CEpPEeIUHHBIN NEPIEHAUKYISp K OTPEe3Ky Kak
TeOMETPUIECKHE MECTA TOYEK
®opmynupoBaTh ONPEACTICHUS OKPY)KHOCTH U KpyTa, XOpJbl U AUaMeTpa
6.11 OKPY)XHOCTH, TOJB30BATbCS WX CBOWCTBAMH. YMETh MPHUMEHSTH ITH
CBOMCTBA IPU PEIICHUHU 3a/1a4
BrnaneTs MOHSATHEM OMMCAaHHON OKOJIO TPEYroJbHUKA OKPY)KHOCTH, YMETh
HaxoauTh e€ meHtp. [lomp3oBarbes (hakTaMu O TOM, Y4TO OMCCEKTPHCHI
6.12 YIJIOB TPEYrOJIbHUKA TEPEeCceKaroTcss B OJHOW TOYKE, U O TOM, YTO
CepeIMHHBIC TEPICHUKYISPHI K CTOPOHAM TPEYTOJIbHUKA MEPECeKar0TCs
B OJTHOU TOYKE
BrnaneTs moHsATHEM KacaTebHOU K OKPY>KHOCTH, TIOJTB30BaThCS TEOPEMOM
6.13 0 TIEPIICHIUKYJISIPHOCTH KacaTeJbHOW M pajryca, MPOBEAEHHOTO K TOUKE
KacaHus
6.14 [Tonb3oBaTbcst  MPOCTEMIIUMU ~ T€OMETPUYECKUMHU  HEPaBEHCTBAMH,
' MMOHUMATbh UX MPAKTUYECKUI CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE TE€OMETPUYECKHE IOCTPOEHUS C IOMOIUIBIO
' HUPKYJIS U JIMHEHKU
8 KJIACC
Kon .
IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomerpus
61 PacriozHaBaTh OCHOBHBIE BHUABI UYETBIPEXYTOJBHUKOB, HMX DIEMEHTHI,
' HOJIb30BaThCs MX CBOMCTBAMMU IIPU PELICHUH M€OMETPUYECKUX 3a/1au
6.0 [IpumeHsTh CBOWCTBA TOYKH TMEpPECeYCHHs] MeIUaH TPeyrojabHUKa
. (meHTpa mMacc) B peleHun 3a1a4
Brnagere moHsATHEM CcpenHEH JWHUM TPEYroJbHUKA U Tpaleluu,
6.3 MPUMEHSITh MX CBOWCTBA TPU PEIIEHHH TEeOMETPHUYECKHUX 3ajad.

[Tonp3oBatbecst Teopemort Paneca U TEOPEMOM O MPONOPLUUOHAIBHBIX




OTPE3Kax, MPUMCHATH UX JJIA pCHICHUSA NPAKTUYICCKUX 3alaYd

6.4

[IpumensaTs  npu3Haku  1OAOOMS  TPEYTOJIBHUKOB B pEIICHUU

TCOMETPHUUCCKUX 3ada1d

6.5

[Tonp3oBatbest Teopemoit [ludaropa ais pemieHuss TeOMETPUYSCKUX U
IMPAKTUYCCKUX 3aJad. CTpOI/ITI) MaTEMaTUYCCKYIO MOACIb B
MMPAKTUYCCKUX 3aJadax, CaMOCTOATCIBbHO ACIATh qepTém U HaxXxoJuTb

COOTBECTCTBYIOIIHEC NJIMHBI

6.6

Biagets noHATHMSMH CHHYcCa, KOCHHyca M TaHI€HCa OCTpOro yria
MIPSIMOYTOJIBHOTO TpEYyroJibHUKA. 110JIb30BaThCA 3TUMM NMOHATHUAMH JIS

PEIICHHUA MMPAKTUYCCKUX 3ada4

6.7

Boruncnsate  (pazauuHbIMM - cIOcO0aMHM) IJIOLIA/b TPEYroJibHUKA U
IUIOU[AAM  MHOTOYTOJBbHBIX (uryp (mosib3ysick, TIA€ HEOO0XO0AUMO,
KalbKynATOpoM). IIpuMeHsATh NONydeHHbIE YMEHHS B MPaKTHYECKUX

3a7a4ax

6.8

Bnagers MOHATUSMU BIHMCAHHOTO M LIEHTPAJIBHOTO YIJa, MUCIHOJIB30BaTh
TEOpEMbl O BIHMCAHHBIX YIJaX, Yrjaax MexAy XopaaMu (CEeKyIIMMH) U
yrie MeXJy KacaTeJIbHOW M XOpJOW NpU pEUIeHHMH TeOMETPUYECKHX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUCM  OIIMCAHHOI'O IICTBIpéXYl"OJ'II)HI/IKa, IIPUMCHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpy pCIICHUH 3a1a4

6.10

HpI/IMeHHTB IMOJIYYCHHBIC 3HaHUA Ha ITPAKTHUKE — CTPOUTD
MaTeéMaTH4YCCKUE MOJACIIM OJIA 3anad peaﬂbHOfI JKU3HHU W IIPOBOOUTH
COOTBECTCTBYIOIIIHE BBIYUCIICHUA C IIPUMEHCHUEM HO,Z[06I/I${ n

TPUTOHOMETPHH (TIOJIB3YSICh, T HEOOXOAUMO, KAIbKYISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjabTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMCTPUYICCKHUC (I)yHKI_II/II/I OCTpPLIX YIJIOB, HAaXOIUTH C HX
INOMOIIIBIO  PA3JIMYHBIC DOJCMCHTHI MPAMOYIOJIBHOTO  TPCYI'OJIbHUKA

(«perieHrne MPSIMOYTOJIBHBIX TPEYTOJIbHUKOBY»). HaxoauTe (C momoIbio




KaJIbKYJISATOPA) JUTMHBI U YTJIbI 17151 HETaOJIMYHbBIX 3HAUCHHU I

6.2

[Tonwp30BatbCs bopmynamu MIPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKACCTBOM JUISl HAXOXKJEHHS COOTHOLICHHI

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp3oBare TEOpEMBbl CHUHYCOB M KOCHUHYCOB JUISl HaXOXICHUSA
Pa3IUYHBIX 3JIEMEHTOB TPEYrOJIbHUKA («PELIEHUE TPEYTrOJIbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a/1av

6.4

Brnagets moHATHAMH TIpeoOpa3oBaHUS TOJOOHS, COOTBETCTBEHHBIX
aMeMeHTOB TOA0O0HBIX Quryp. I[lomb3oBaThcsi CBOWCTBAMH TOJ00US
MPOU3BOJBHBIX (DUTYP, YMETh BBIUUCIATH JUTMHBI W HAXOJUTh YIJIbl Y
nmonoOHbIX ¢uryp. IlpuMeHaTh cBoiCTBa MOAOOMS B MPAKTHUECKHUX
3a/1auax. YMeTh MPUBOIUTH IPUMEPHI TIOIOOHBIX (PUTYP B OKPY)KAIOIIEM

MHUpe

6.5

[lomb30BaThcst TEOpeMaMHU O TPOU3BEACHUH OTPE3KOB  XOpH, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHOU

6.6

[Tonp30BaThCsi BEKTOpAaMHU, IOHUMATh UX T€OMETPUICCKUN B (PU3UICCKUT
CMBICTI, IPUMEHSATh UX B PEHICHUH F€OMETPUUECKUX U PU3NYECKUX 3a/1a4.
[IpuMeHsTh cKagpHOE MPOU3BEACHUE BEKTOPOB /ISl HAXO0KICHUS JJIMH U

yTJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IIJIOCKOCTHU, IMPUMEHATH €ro B

PEIICHHUHU TCOMETPHUUYCCKUX U IMTPAKTUICCKUX 3aa4

6.8

Bnagers IIOHATHUAMH IIpaBUJIBHOT'O MHOI'OYT'OJIbHHKA, JJIMHBI
OKPYXHOCTH, MJIMHBI OJYI' OKPYKHOCTU U paHHaHHOﬁ MCPEBI yI'Jila, YMCTb
BBIUUCIIATE IUIOMAAb Kpyra MU €ro JacTew. HpI/IMeHHTB IMOJIYYCHHBIC

YMCHHS B IPAKTUYCCKHUX 3a/ladax

6.9

HaxonuTh ocuM MM LEHTPbl CUMMETpUU (UTYp, TPUMEHSTH JBUKECHUS

IIJIOCKOCTH B HpOCTCfII.HPIX ciryqyasax

6.10

[IpuMeHsAT,  TOJyYEeHHBbIE 3HAHWA HA  NpPaKTUKE —  CTPOUTH
MaTeMaTUYECKUe MOJENW Ul 3aJad pPEajJbHOW JXU3HU U IIPOBOJUTH
COOTBETCTBYIOIIIME  BBIYMCICHHS C  TPUMEHEHHEM TMoAoOMis U
TPUTOHOMETpUYECKHX  (YHKUMH  (HOJB3YysACh, TIJe  HEOOXOIUMO,

KaJIbKYISATOPOM)




IPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Havanphbie nonstus reomerpuu. Touka, mpsiMasi, OTpe30K, JOy4. Yroi. Buabl
6.1 yrioB. BeprukaneHele M CMexXHBbIE yriabel. buccektpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIUKYAIPHOCTD MPSIMBIX
6.9 Cummerpuunble ¢urypsl. OCHOBHbBIE CBOICTBa oceBoi cummerpuu. [Ipumepsl
' CUMMETPUHU B OKPYKAIOILIEM MUPE
6.3 OCHOBHBIE TOCTPOEHUS C TNOMOLIBIO IUPKYIS M JIMHEWKU. TpeyroJibHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE U pPAaBHOCTOPOHHUN  TpeyroibHUKU.  HepaBeHCTBO
' TpPEYroJbHUKA
65 CBoiicTBa ¥ MpU3HAKUA paBHOOEIPEHHOTO TpeyrojbHuka. [Ipu3HaKu paBeHCTBa
' TPEYrOJIbHUKOB
66 CBolicTBa W MPHU3HAKU MApAJUIEIbHBIX NpsAMbIX. CymMMa yrjoB TpPeyroJibHUKA.
' Buemnue yribl TpeyrojibHUKa
[IpsimoyronpHblii  TpeyroabHHK. CBOWCTBO  MeAMaHbl  MPSMOYTOJBHOIO
6.7 TPEyroJbHUKA, MPOBEACHHOW K  rumnotreHyse. Ilpu3Haku  paBeHCTBa
MPSAMOYTOJIbHBIX TPEYTOJbHUKOB. [IpsSMOYTrobHBIN TPEYroJabHUK ¢ yriioM B 30°
HepaBeHncTBa B reoMeTpuun: HEPAaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O JJIMHE
6.8 JIOMaHOM, TeopeMa O OoJblIeM yrie U OOJbIIeH CTOPOHE TPEYroJibHUKA.
[lepnenauKyIsip ¥ HaKJIIOHHAS
6.9 l'eomerpuueckoe MecTto TOueK. buccekTpuca yria U CepeIMHHBIN
' NEPIEHIUKYIIAP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUEK
6.10 OKpyXHOCTb U KPYT, XOpZa U IUaMeTp, UX CBOICTBAa. B3anMHoe pacnosioxeHne
. OKpYKHOCTH U npsimoii. KacarenbHast 1 ceKyias K OKpyKHOCTH
6.11 OKpyXHOCTb, BIIMCAaHHAas B YroJ. BrnucaHHas W omnucaHHAas OKPYKHOCTH

TPEYroJIbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAECPKAHUS

6 I'eomerpust

6.1 UYerpipéxyrosnbauku. [lapamnenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpssmoyronbHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA

6.3 Tpamnenus, paBHOOOKast Tpanemus, €€ cBoiicTBa U Npu3Haku. [IpsMoyroiabHas
' Tpaneuus

6.4 Meron yaBoenust meauanbl. lleHTpanbHas cumMmerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KAX

6.5 CpenHue TUHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHIKa

6.6 [logo6ue TpeyroapHUKOB, KodpduiueHt mnoxoodus. IlpuzHaku mnogoOUs
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu peneHnH NpakTUIeCKUX 3a1au

6.7 dopMyItbl I TUIOIIAAA TPEYroJIbHUKA, TapallieiorpaMma, poM0a 1 Tpanemnuu

6.8 CpoiicTBa momaneii reomeTpuueckux (uryp. OTHOIIEHHME TUIOIIAACH
' Mo00HBIX puryp

6.9 Brrunciienue miomaneid TPEeyroJabHUKOB M MHOTOYTOJBHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Ilucdaropa. IIpumenenne Tteopembl Iludaropa mnpu pemeHun
' MPAaKTUYECKUX 3a/1a4

CuHyC, KOCHMHYC, TaHI'€HC OCTPOTO YIJIa HIPsIMOYI'OJIBHOIO TpPEYrOJbHHUKA.
6.11 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO. TpUTOHOMETpUYECKHE (YHKIIUU
yrioB B 30°, 45° u 60°

6.1 Bnucanubie 1 HeHTpaJbHBIE YIJIbl, YTOJ MEXIY KacaTelIbHOU M XOPAOW. YTIIbI
. MEXK/y XOpJaMU U CEKYIIUMU

6.13 Brrcannble v onMCaHHbIE YETHIPEXYTONbHUKU

6.14 B3aumMHoe pacnosiokeHue IByX okpyxkHocTei. Kacanue okpyxHocTteil. Obuue

KaCaTCJIbHBIC K IBYM OKPYXHOCTSAM




9 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COJEePKAHMS
6 I'eomerpust
6.1 Cunyc, xocunyc, tanrenc yrioB ot 0 mo 180°. OcHOBHOE TPUTOHOMETPHUYECKOE
' TOX1€CTBO. DOPMYIIBI IPUBEICHUS
6.2 Pemrenne tpeyronpHuMKOB. TeopemMa KOCMHYCOB M TeOpeMa CHHYCOB. Pemienue
' MPaKTUYECKUX 3aa4 C UCIOJIb30BaHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CHHYCOB
6.3 [Ipeo6pazoBanwue mopoowus. [1og00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema 0 mpou3BeNEHUH OTPE3KOB XOpJ, TEOPEMBI O MPOU3BEIECHUH OTPE3KOB
' CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeJIbHOM
Bexrop, minHa (MOAynb) BEKTOPA, COHAINPABIIEHHBIE BEKTOPHI, MPOTHBOIOJIOKHO
65 HalpaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PAaBEHCTBO BEKTOPOB,
' omepanuy Haj BekTopamu.Pa3noxeHne BeKTOpa MO JABYM HEKOJUTMHEApHBIM
BEKTOpam
6. Koopnunatsl BekTopa. CkaliipHOE MpPOU3BEIEHHE BEKTOPOB, NMPUMEHEHHE JUIs
' HaX0XICHUS JUIUH U YTIJIOB
JlekapTOBbI KOOpPAMHATHI HA IUIOCKOCTH. YPaBHEHHS MPSIMOM U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceuyeHrue OKPYKHOCTEH U MpsAMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIIbHBIE MHOTOYTOJIbHUKH
6.9 Jlivna okpyxHocTu. ['pagycHas u paavaHHas Mepa yria, BHIYMCIEHUE JJIUH YT
' OKpYXHOCTEH
6.10 [Tnomans kpyra, cekTopa, cerMmeHTa
-~ JIBuKeHHS TJIOCKOCTH U BHYTPEHHHE CUMMETpuu ¢uryp (dIeMeHTapHbIe
' npencrasienus). [lapamnensusiii nepenoc. [loBopot




MPOBEPSIEMBIE HA OI'D I1IO MATEMATHUKE TPEBOBAHUS K
PE3YJIBbTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NMpoBepPsiEeMOro
TpeOoBaHUs

IIpoBepsiemble TPeGOBaAHMS K MPeAMETHBIM Pe3yJIbTATaM OCBOEHUS
OCHOBHOI1 00pa3oBaTe/IbHOI NPOrpaMMbl OCHOBHOT'O 00111ero
oOpa3zoBanusi Ha ocHoBe ®I'OC

YMeHue onepupoBaTh HOHATHSAMHU: MHOXECTBO, IOJMHOXKECTBO, OINEpalun
HaJ MHOXKECTBAMM; YMEHHUE ONEPUPOBATh MOHATUSAMU: rpad, CBA3HBIN rpad,
JIEPEBO, LIMKJ, MPUMEHATh MX IIPU PEIIECHHUH 3a/a4; YMEHHE HMCIOJIb30BaTh
rpajguyeckoe TPEACTABICHHE MHOXKECTB Uil ONUCAHHUS  pealbHBIX

MIPOLIECCOB U SBJICHUH, PU PELICHUH 3a/1a4 U3 IPYTUX Y4EeOHBIX IPEIMETOB

YMeHne omnepupoBaTh TMOHATUSIMH: ONpEIEICHUE, aKCHOMa, TeopeMma,
JI0OKa3aTelIbCTBO;  yMEHHE  pacro3HaBaTh  HCTUHHBIE W JIOKHBIC
BBICKA3bIBAHUS, TMPUBOAUTH MPUMEPhl W  KOHTPIPHUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPHULIAHUA BBICKA3BIBAHUH

YMeHue onepupoBaTh NOHSTUAMM: HATypajJbHOE YHCIO, TMPOCTOE U
COCTaBHOE YHCIIO, JIEIMMOCTh HATYpaJbHBIX YHCEJ, MPU3HAKU JIEIUMOCTH,
[eJI0€ YMCII0, MOAYJb YHUClla, OOBIKHOBEHHAs ApoOb U JecsTHYHAs IpoOb,
CTaHJAPTHBIA BHUJ 4YHCIA, PAMOHAIBLHOE YHCIIO, WPPALUOHAIBHOE YHCIIO,
apudmeTuyecKuil KBaJpaTHBIH KOPEHb, YMEHHUE BBINOJHATH ACUCTBUS C
YlCllaM{, CpaBHUBATh W YIOPSAOYMBATH 4YHCIIA, MPEJCTABIATH YUCIA Ha
KOOPJIMHATHON MPAMOI, OKPYIJIATH 4YHCIA; YMEHHUE JelaTb MNPUKUIKY U

OLICHKY pE3yJibTaTa BBIYHCIICHUI

YMeHue omnepupoBaTh MOHATUSMHU: CTENEHb C LeJbIM IOKa3aTeseM,
apudmeTnyecKuil KBaIpaTHbII KOpEHb, MHOTOUJICH, alredpanydeckas apoob,
TOKJIECTBO; 3HAKOMCTBO C KOPHEM HATypalbHOW CTENEHU OOJIbIIIE €TUHUIIBL;
YMEHHUE BBINOJHATH pPacuy€Tel TO ¢opMmylaMm, MpeoOpa3oBaHUs LETbIX,
JpOOHO-pallMOHATIBHBIX BBIPAKEHUI U BBIPAXKEHUM C KOPHSAMH, pa3sioKeHHe
MHOTOWIE€Ha Ha MHOXXHTEJIH, B TOM 4YHCIE C HCIOJb30BaHUEM (opmy:

Pa3HOCTHU KBAAPATOB U KBaJApaTa CyMMBbI U PA3HOCTU

YmMmenue ONCpUpOBaTh MNOHATUAMU: UYUCIOBOC PABCHCTBO, YPABHCHHUC C
OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HECPABCHCTBO C nepeMeHHoﬁ;

YMCHHEC  PCIIaThb JIMHENHBIE U KBaApaTHBIC YpaBHCHMNA, ,Z[pO6HO -




palLMOHAIbHBIE YPABHEHHUS C OJIHOW NMEPEMEHHOM, CUCTEMBI JIBYX JIMHEHHBIX
yYpaBHEHUH, JIMHEWHBIC HEPABEHCTBA U UX CHUCTEMBI, KBaJPAaTHBIC U APOOHO-
palMOHAIbHBIE HEPAaBEHCTBA C OJHOM NEPEMEHHOW, B TOM 4YHCIE IpHU
pelIeHUU 3aJlady U3 JPYrux MOpPeIMETOB W MPAKTUYECKUX 3a/]a4d; YMEHHUE
WCIIOJIb30BaTh KOOPAMHATHYIO MNPSIMYKO M KOOPJAMHATHYIO IUIOCKOCTbH IS

M300paKeHHsI peIlIeHU ypaBHEHUH, HEPABEHCTB M CUCTEM

YMenue omnepupoBaTh MOHATUSAMU: (QYHKUUSA, TpapuK QYHKUIUH, HYIH
(GYHKIMM, TPOMEXKYTKHM 3HAKOIOCTOSIHCTBA, IPOMEXKYTKH BO3pacTaHMUS,
yObIBaHMs, HaWOOJIbIIIEE W HAWMEHbBIIEEC 3HAYCHUS (YHKIHMH; yMEHHE
ONEepUpOBaTh MOHATUSAMM: MpsMas MPONOPLUUOHAIBHOCTb, JIMHEWHas
¢byHKIMSA, KBaApaTHyHas (QyHKUWSA, oOpaTHas MPONOPLHUOHAIBHOCTD,
napaboua, runepoosa; yMeHHue CTpOUTh rpapuku (GYHKIHM, HCIOIb30BaTh
rpaduku A7 ONpeneieHHs] CBOWCTB MPOLECCOB W 3aBHUCHUMOCTEH, Juis
pelieHus 3a1a4 U3 APYrux y4eOHbIX MPEAMETOB U pealbHOM KU3HU; YMEHUE

BbIpaXkaTh GopMyJIaMHu 3aBUCHMOCTH MEXKY BEIUYUHAMU

YMeHue onepupoBaTh MOHATUAMU: TIOCTIEA0BATEIBHOCTD, apu(MeTHIeCcKast 1
reoMeTpuueckas  IMPOrpeccMy;  yMEHHWE  HUCIOJIb30BaTh  CBOMCTBa
MOCJIeI0BATENIbHOCTEH, (POPMYNBI CyMMBbI U OOIIETO WieHa MpPU pPELIeHUH
3ama4, B TOM 4YHCIE 3ajad U3 JOPYTUX Y4eOHBIX NMPEAMETOB M peasibHOM

KHU3HHU

YMeHue pemiath 3a1aud pa3HbIX TUIOB (B TOM YHUCIIE Ha MPOIEHTHI, JOJIU U
4yacTu, JBUWXKEHHE, paboTy, IIEeHy TOBapOB U CTOMMOCTb MOKYIIOK H YCIYT,
HAJIOTH, 3aJadyd M3 O0OJacTH YNpaBJICHUA JIMYHBIMH M CEMEHHBIMU
(mHaHCaAMM); YMEHHE COCTAaBJISATh BBIPAKCHHS, YPaBHEHHUS, HEPABEHCTBA U
CUCTeMBbl M0 YCIOBHIO 3aJ]aud, HCCJIENOBaTh IOJIyUEHHOE peIIeHUEe U

OLCHUBATH HpaBI[OHOI[OGHOCTB MOJIYYCHHBIX PE3yJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (urypa, Touka, OTpE30K, Mpsmas, Jyd,
JOMaHasi, YroJ, MHOTOYTOJIbHUK, TpPEYroJIbHUK, paBHOOEIPEHHBIH WU
PABHOCTOPOHHHMI TPEYTrOJIbHUKH, MPSIMOYTOJbHBIM TpeyrojabHHUK, MeIuaHa,
OucceKkTpuca U BbICOTa TPEYTOJIbHUKA, YETHIPEXYTOJIbHUK, MApaIeIOrpaMM,
poMO, TIpSMOYTOJNBHUK, KBajpaT, Tpameuus; OKPYXKHOCTb,  KpYT,
KacaTejbHas; 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU (UI'YypaMHU; YMEHUE
pemars 3a1a4yd, B TOM YHUCJIE U3 MOBCEJHEBHOW XU3HU, Ha HaXO0XKJIECHUE
TeOMETPUYECKUX BEJIWYMH C MPUMEHEHHEM M3YYEeHHBIX CBOMCTB ¢GUryp u

¢axToB




10

YMeHue omnepupoBaTh IMOHATHUSMHU: PaBEHCTBO  (uryp, paBeHCTBO
TPEYroJIbHUKOB; MApaUICNIbHOCTh M TMEPIEeHAUKYISIPHOCTh TMPSIMBIX, YTOJ
MEXIy TPSAMBIMH, TIEPICHIUKYISIP, HAKIIOHHASA, TIPOCKIHUs, mogooue Guryp,
NOJIOOHBIE TPEYrOJBHUKH, CHUMMETPHUS OTHOCHUTEIFHO TOYKH H TPSIMOU;
YMEHHE pacro3HaBaTh pPAaBEHCTBO, CHUMMETPHIO H mopobme uryp,

NapaJJIEIbHOCTD U MEPIIEHIUKYISIPHOCTD NPSMBIX B OKPYKAIOLEM MHpE

11

YMeHue omnepupoBaTh MOHATHSAMH: JUIMHA, PAcCTOSTHUE, YroJl (BEJIWYUHA
yria, CHHYC U KOCHUHYC yrja TpeyrojibHHMKa), IJIOL[a/ib;, YMEHHE OIIEHUBATh
pa3Mepsl NPeaMETOB U OOBEKTOB B OKPY)KAIOIIEM MUPE; YMEHUE MPUMEHSTh
(GhopMyIibl IEpUMETpa U IUIOIIAIM MHOTOYTOJIbHUKOB, JUIMHBI OKPYKHOCTU U
oAU Kpyra, oObeMa MpsIMOYroJIbHOTO TNapajielenunena; yMeHHe
MIPUMEHSATh NPU3HAKKA PABEHCTBA TPEYTOJBHHUKOB, TEOPEMY O CYMME YIJIOB
TpeyrojabHuka, teopemy Ilucaropa, TpuroHomerpuueckue COOTHOIIEHUS

JUISl BBIYUCIICHUS JJIMH, PACCTOSTHUM, TTOIIAACH

12

Ymenue  u3oOpakarh  1iockue  Gurypsl W UX ~ KOMOUMHaIuW,
IPOCTPAHCTBEHHbIE  (QUIYpbl OT PYKH, C IOMOINBIO  YEPTEKHBIX
UHCTPYMEHTOB U 3JIEKTPOHHBIX CPEACTB M0 TEKCTOBOMY MJIM CHUMBOJBHOMY

OITMCaHHIO

13

YMeHue omnepupoBaTh MOHATUSMU: MPSAMOYIrOJIbHAs CHUCTEMa KOOpIUHAT;
KOOpPJMHATHI TOYKH, BEKTOpP, CyMMa BEKTOPOB, MPOU3BEACHHE BEKTOpa Ha
YHCII0, CKaJISIPHOE MPOU3BEACHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHI
U KOOPJAMHATHI JUIS IPEJICTaBICHUsS JaHHBIX U PEUICHHs 3a/1a4, B TOM YHCIIe

U3 JPYrux yueOHBIX IPEIMETOB U PeallbHOM KU3HU

14

YMeHue onepupoBaTh MOHATUSMU: CTOJIOMKOBBIE U KPYrOBbIE AMATrPAMMBI,
TabNMuUIBl, cpenHee apupMeTHIecKoe, MeInaHa, HanOoJbIee U HAMMEHbIIIEe
3HauYEHUS, pa3zmax YHCIIOBOTO Habopa; yYMEHUE U3BIIEKATD,
UHTEPIPETHPOBATh U MPEoOpa3oBbIBaTh WH(OPMAIIMIO, MPEICTABICHHYIO B
TaObNMUIAX W Ha JuarpaMmax, OTpa)alollyl0 CBONCTBA M XapaKTEPUCTUKH
pealbHBIX MPOLECCOB M SBICHHM; YMEHHE paclo3HaBaTh H3MEHUYUBBIE

BCJIIMYMHBI B OKPYXKarOIeM MHUPCE

15

YMeHue onepupoBaTh IMOHATUSAMU: CIydalHBIM  ONBIT  (CIydailHBIN
9KCIIEPUMEHT), JIEMEHTapHOe cOObITHE (IEMEHTApHBIM UCX0/T) CIIydyaitHOTO
OMbITA, CIy4ailHOE COOBITHE, BEPOATHOCTh COOBITHS; YMEHUE HAXOAUTh
BEPOATHOCTH CIy4alHbIX COOBITUH B OMBITAX C PAaBHOBO3MO>KHBIMHU

QJICMCHTAapHBIMHA CO6LITI/I${MI/I; YMCHUC peuiaTb 3aga4du METOJ0M




OPraHU30BaHHOTO Iepedopa M C HCHOJIb30BAaHHEM IIPABUIIA YMHOXKEHHUS;
YMCHHEC OLCHHUBATL BCPOATHOCTH PCAJIbHBIX COOBITHHA U HBHCHHﬁ, IIOHUMATh
POJIb IMPaKTUICCKU AOCTOBCPHBIX u MaJIOBCPOATHBIX CcOOBITHI B
OKpyxXaromeM MHPE U B KXKHU3HU, 3HAKOMCTBO C IIOHATHUCM HC3aBHCHUMBIX
COOBITHI; 3HAKOMCTBO C 3aKOHOM OOJIBLIIUX YHCET U €r0 POJIbI0 B MacCOBBIX

SABJICHUAX

16

YMenue BpIOMpaTh MOAXOMAUIMN M3YyYEHHBIH METOJ JJIsl PEUIeHHs 3a/JayH,
IIPUBOJUTH TNPHUMEPbl MAaTEMATHYECKMX 3aKOHOMEPHOCTEH B MPUPOJLE U
JKU3HHU, PACIIO3HABATh IIPOSIBIICHUE 3aKOHOB MAaTEMaTHKH B MCKYCCTBE,
ONIMCBHIBATh OT/IEJIbHBIC BBIAAIOIIMECS PpE3YyJIbTaThl, IOJY4YEHHBIE B XOJE
pa3BUTUS MaTEMaTUKH KaK HAyKH, NPUBOJIUTH MPUMEPBl MAaTEMATHYECKHUX

OTKPBITHH U X aBTOPOB B OT€YECTBEHHON M BCEMUPHOU HCTOPUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEePKAHUS
1 Yucna v BIYMCICHUS
1.1 | HarypanbHbie u 1enbie uncina. [Ipu3Haku 1eTuMOCTH TeNIBIX YHUCes
OOBIKHOBEHHBIE M JECSATHYHBIC IPOOHM, MPOIEHTHI, OECKOHEUHBIE MEPUOTUUCCKUE
1.2
npobu
1.3 | PaumonanpHbIe yncna. ApudmMeTndeckue onepanuy ¢ paiuoHaATbHBIMHA YHCIaMU
1.4 | HdeiictButenbHble yncia. ApupMeTH4IecKre ornepanuu ¢ AeHCTBUTEIbHBIMU YHCIIaMU
L5 [TpubmxEHABIC BEIYUCIICHUS, TTPaBUiIa OKPYTJIEHUS, TPUKUJIKA U OI[EHKA pe3yabTaTa
- BBIYHUCIICHU I
2 AnreOpandecKkrie BRIpaXKeHHS
2.1 | bykBeHHBIC BhIpKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )
29 Crenenb c 1enbIM nokazaresieM. CTeneHb ¢ palMoHalbHBIM Moka3aresneM. CBOMCTBa
' CTETeHU
2.3 | MuorouieHsl
2.4 | AnreGpanueckas ApoOb
”E ApubdMeTnuecknii KOpeHb HATypaJlbHOW cTemneHu. JIeHCTBUA ¢ apupMETHYECKUMH
- KOPHSIMHU HAaTypalbHOW CTENECHU
3 YpaBHEHHS 1 HEPABEHCTBA
3.1 | Uensie u apoOHO-panimoHanbHbie ypaBHEeHU. CHUCTEMBI U COBOKYITHOCTH ypaBHEHUN
39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. (CHCTEMbI U COBOKYITHOCTH
- HEPaBEHCTB
3.3 | Perrenne TeKCTOBBIX 3a1a4
4 Yucnoble MOCIE10BaTEIbHOCTH
4.1 | IlocnenoBaTeNnbHOCTH, CIIOCOOBI 3a/ITaHUS TIOCTIEA0BATEIHHOCTEN
4.2 | Apubdmerndeckas u reomerpudeckas nporpeccun. @opmyna cI0KHBIX TPOIEHTOB
5 OyHKIMH
5.1. | ®ynkuus, cnocoOsl 3aaanus QyHkuuu. ['padpuk pyHkuuu. O6macTb onpenesneHus U




MHO>eCTBO 3HaueHuil QyHkimu. Hymn ¢ynkmun. IIpoMexyTku 3HAKOTOCTOSHCTBA.
[IpoMexxyTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMbl W MUHHUMYMBI (QYHKITUH.

Hauboupiee u HanmeHblee 3HaYeHUE (DYHKITUN HA TPOMEKYTKE

6 Koopaunats! Ha IpsAMOM U INIOCKOCTH
6.1 | KoopnuHatHas npsimast
6.2 | JlekapTOBBI KOOPAMHATHI HA TUIOCKOCTH
7 I'eomerpus
7.1 | T'eomerpuueckue GpUrypsl U UX CBONCTBA
7.2 | TpeyroapHHUK
7.3 | MHOTOYTrOJIbHUKH
7.4 | OKpYXHOCTb U KpYT
7.5 | U3mepeHue reoMeTpUyeCKUX BETUNYHH
7.6 | BekTophl Ha TUIOCKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 | OnucarenbHas CTaTUCTUKA
8.2 | BeposiTHOCTB
8.3 | KomOunaropuka
8.4 | MuoxectBa
8.5 | I'padsr




YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSIBATEJILHBIE YYEBHBIE MATEPHAJIBI IS YYEHUKA

Marematuka.l'eometpusi: 7-9-e kiacchbl: 6a30BbIid YPOBEHb: YUeOHUK. ATaHACAH
JI.C., byty30B B.®., Kanomues C.b. u ap. AO «13narensctBo «lIpocsemienue,
2025

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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