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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpus Kak OAMH M3 OCHOBHBIX PA3/I€J0OB LIKOJIBHOM MAaT€MaTUKH, UMEIOLIUN
CBOEH I1IeJIbI0 00ECIeYUTh M3YUYEHHE CBOMCTB M pa3MepoB (PUryp, UX OTHOLICHUUN U
B3aUMHOE PACIIOJI0KEHUE, OINHUPACTCA Ha JIOTUYECKYIO, JIOKa3aTEIbHYIO JIMHUIO.
IleHHOCTh W3y4YeHUsS TEOMETPUM HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJII0YaeTcss B TOM, 4YTO OOyYalolMMCS yYUTCS TPOBOAUTH JOKa3aTelIbHbIE
pacCyXJIeHusl, CTPOUTh JIOTUYECKHE YMO3AKIIOYEHHUs, JOKA3blBaThb HMCTUHHBIE
YTBEPKACHUS W CTPOUTHh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH PACCYXKICHUSI «OT
NPOTUBHOTO», OTJIMYATh CBOWCTBA OT NPHU3HAKOB, (QopMyaupoBaTh OOpaTHBIE
YTBEPKIACHUS.

Btopoii 1enpi0 HM3y4deHUs] TEOMETPUM SBJISETCS HUCMOJIb30BaHUME €€ Kak
WHCTPYMEHTa TMPU PEHICHUM KaK MaTEeMaTHMYeCKUX, TaK U TMPAKTUYECKUX 3ajad,
BCTPEYAIOIIUXCA B peanbHOM >ku3HU. OOydaroniuics AOJDKEH HAYYUTHCS OMPEICIIHUThH
T€OMETPUUECKYI0 (UTYpy, ONMHUCATh CIOBAMM JIAaHHBIA YepTEX WIM PUCYHOK, HAWUTH
IJIOMIAIb 3€MEJIBHOTO YYacTKa, paccyuTaTh HEOOXOAMMYIO JJIMHY ONTOBOJIOKOHHOTO
kabens wiu TpeOyeMble pa3Mephl Tapaka IS aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpasi, BBIYMCIUTENIbHAA JIMHUS B HW3y4YeHUH Treomerpuu. Ilpu pemeHun 3amgay
PAKTUYECKOTO XapakTepa OOYyYalolUMHCsS YUYUTCS CTPOUTh MaTeMaTHYECKHE MOJENH
peabHbIX KU3HEHHBIX CUTYyalWl, TPOBOJUTH BBIYHMCICHHUS M OLEHUBATh aJI€KBATHOCTh
NOJIYYEHHOTO PE3yJbTarta.

Kpaiitne BakHO mNOMYEPKUBATH CBSA3M TEOMETPUUM C JAPYTUMH  Y4eOHBIMU
npeIMeTaMi, MOTHBUPOBATH HCIOJIB30BATh OIPEACIICHHUs] TeOMETpHUecKuX Guryp u
MOHSITHM, IEMOHCTPUPOBATH NMPUMEHEHUE TMOTYyYEHHBIX YMEHUN B (PU3UKE U TEXHUKE.
Ot cBsA3u HauOoniee SIpKO BHAHBI B Temax «Bekrops», «Tpuronomerpuyeckue
COOTHOIIEHUs», «Meroa koopauHat» u «Teopema I[Tudaropar.

VYuyeOnbiii kypc «l'eomeTpus» BKIIOYAET CIEAYIOIINE OCHOBHBIE pa3/eibl
conepxkanus: «I'eomeTpuueckue GUTYPHI K UX CBOWCTBa», «3MepeHne reoMeTpuIeCcKux
BEJIIMUMH», «J/[eKkapTOBBI KOOpPAMHATBI HA IUIOCKOCTW», «BekTopel», «/lBHKeHU
iockocTy, «IIpeodpazoBanus mogo0us».

Ha u3ydenne yueGHoro xypca «I eometpusi» orBoautcsa 204 daca: B 7 kiacce — 68
gacoB (2 gyaca B Henenio), B 8 kiacce — 68 wacoB (2 yaca B Heneno), B 9 kimacce — 68
4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHHUE OBYYEHUA
7 KIIACC

HavanpHble nonaTus reomerpun. Touka, mpsimMasi, OTpE30K, Jyd. YToi. Buasl
yrioB. BeprukambHble U CMEXHBIE yIubl. buccexkrpuca yria. Jlomanas,
MHOTrOyroJyibHUK. [lapaniensHOCTh U NEPIEHANKYIIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBONCTBa OCEBOM CHUMMETpPHH.
[IpuMepbl CUMMETPUH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TMOMOIIBI LHUPKYJId U JUHEUKH. TpeyroyibHUK.
BricoTa, Mmennana, GuccekTpuca, MX CBOMCTBA.

PaBHOOeApEeHHBIN W pPaBHOCTOPOHHUN  TpeyrojbHuUkH. HepaBeHCTBO
TPEyroJIbHUKA.

CpoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYTOJIBHUKOB.

CBoiicTBa U IPU3HAKY MApAIIEAbHBIX NPsAMbIX. CyMMa yriloB TPEYTroJIbHUKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMOyrONbHBIA  TpeyroibHUK. (CBONCTBO MeEIWAaHbl MPSAMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  runoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNnbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMETpuU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OOoJIbIIeH CTOPOHE TPEyrobHHKA.
IlepnieHAUKyJIAp U HAKJIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CEepeIUHHBIN
NEPIEHIUKYIAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JUaMmeTp, HuX CBoMcTBa. B3anmHoe
PacCIIONIOKEHUE OKPYKHOCTH U mpssmMou. KacarenpHasd U ceKkyllas K OKPYKHOCTH.
OKpyXHOCTb, BIHCaHHasg B Yroi. BnucaHHas W onucaHHash OKPYKHOCTH
TPEYrOJIbHUKA.

8 KJIACC

UYereipéxyronpauku. [lapamnenorpamMmm, ero npu3Haku U cBouWcTBa. YacTHbIE
Clly4yad MapajuiesiorpaMMoB (IPSMOYTOJIBHUK, pOMO, KBajpaT), UX MPU3HAKU U
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TeopeMa O IPOMOPLUHOHAIBHBIX OTPE3KaX.

CpenHue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.



[TogoOue TpeyronbHukoB, kodhduiuent mnogodus. Ilpusnaku nomodus
TPEyroibHUKOB. [IpuMeHeHre no1o0us npy perieHuy MPakTHUYEeCKUX 3a/1ad.

CaoiicTBa momaneil reomerpuyeckux Quryp. dopmynsl s TUIOMIAIA
TpEeYrojibHUKa, MNapajuiesiorpaMma, pomba u Tpaneuud. OTHOLIEHHE IUIoUIaaeH
MOoJ00HBIX GUryp.

Beruuciienue miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa mnpu pemeHun
MPAKTUYECKUX 3a/1a4.

CuHyC, KOCHMHYC, TAHI€HC OCTpPOTO yIJia MPSAMOYTrOJIbHOTO TPEYrOJbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

Brniucannble M UEHTpAJIbHBIE YIJIbI, YTOJ MEXIY KacaTelbHOM U XOpJOHu.
Yrael  MeXay ~XopJamMu M CeKyUIUMHU. BrnucaHHble W ONUCAHHBIC
YeTBIPEXYTOJIbHUKU. B3amMHOE pacnosioKeHHE HABYX OKpyxkHocTer. Kacanue
OKpykHOCTeH. OOIIHe KacaTelbHbIC K JIBYM OKPY>KHOCTSIM.

9 KIIACC

Cunyc, xocuHyc, TaHreic yrimoB ot 0 go 180°. OcHoBHOE
TPUTOHOMETPUUYECKOE TOKAECTBO. DOpMyIIbI IPUBEICHMUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Peuienrie mnpakTUUEeCKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CUHYCOB.

[Ipeobpazosanue mogo6us. [Togqodue cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 MNpPOU3BENECHUH OTPE3KOB XOPHA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTE KACaTEIbHOM.

Bektop, nmnmHa  (MOAyNnb)  BEKTOpa,  COHAIpPABICHHBIE  BEKTOPHI,
MPOTHBOMOJIOKHO  HANpaBJICHHbIE  BEKTOPbHI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. PasziokeHue BeKTopa MO ABYM
HEKOJUTMHEapHbIM BekTopaM. Koopaunatel BekTopa. CKalsipHOE MpPOHU3BEACHUE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JIlekapToBbI KOOPJIAWHATHI HA IIOCKOCTU. Y PABHEHUS NMPSIMON U OKPYKHOCTH
B KOOpJMHATAX, MEPECEUCHUE OKPYKHOCTEH U MpsAMbIX. MeToa KOOpAHHAT U €ro
MIPUMEHEHHE.

[IpaBunbHbBIE MHOrOYroiabHUKH. JlnuHa OKpyXHOCTH. ['pamycHas wu
paauaHHas Mepa yriia, BBIYUCIEHUE JJIMH Oyr OKpyxHocted. I[lnomans kpyra,
CEKTOpa, CerMEeHTA.

JIBU>KEHHSI TJIOCKOCTH W BHYTPEHHHE CUMMETpUU (QuUryp (dJIeMeHTapHbIe
npeactasienus). [lapannensueiii nepenoc. [loBopor.



IINTAHUPYEMBIE PE3YJbBTATBI OCBOEHHSA ITPOI'PAMMBI
YYEBHOI'O KYPCA «I'EOMETPHUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

JInduHOCTHBIE pe3yabTaThl OCBOCHHUS MPOrpaMMbl y4eOHOTO Kypca
«I"'eomeTpus» XapaKTEpU3YHOTCS:

1) naTpuoTHYecKoe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHUMCKONM MAaTEMAaTHYECKOM IIKOJIbI, K HCIOJIb30BAHUIO ATUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO 00S3aHHOCTEN IpakJaHWHA U peaju3alliuy ero
npaB, TMpPEACTaBICHUEM O MATeMAaTHMYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SBICHUH, MPOIEAYp TpakIaHCKOro odiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCTIUTAHUE:

YCTAaHOBKOW Ha aKTMBHOE Y4YacTHE B pEIICHUM IPAKTUYECKUX 3a4ad
MaTE€MAaTHYECKON HAIpPaBJIE€HHOCTH, OCO3HAHMEM BaXXKHOCTU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOdeCCHOHATBHOM
JESTEIBbHOCTH M PAa3BUTHEM HEOOXOJMMBIX YMEHUW, OCO3HAaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCThIO K HMOLMOHAIBHOMY M 3CTETUYECKOMY BOCIHPHITHIO
MaTeMaTHUYECKUX OOBEKTOB, 3a/ay, pEIIeHWH, pacCyXIECHUH, YMEHHUIO BHUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JEATEIBHOCTH HAa COBPEMEHHYIO CHCTEMY HAy4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAaHUEM MaTEeMaTHMYECKOM HayKd Kak cdepbl UeI0BEeYECKOi
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHS M 3HAYMMOCTH Ul Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3bIKOM MATEMAaTHKHA MU MAaTEMaTH4YECKOM KYyJbTYpOH KakK CPeICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUIIMMH HABBIKAMHU HCCIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOPpMHPOBAHHME KYJILTYPbl 310POBbA U
3MOLMOHAJIBHOIO 0JIAT OOy YU :

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOEro
3I0pOBbs,  BEJIEHUA  3J0pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHHE,
cOQJIaHCUPOBAHHBIM PEXUM 3aHATUA U OTHAbIXA, pEryspHas Quanyeckas
aKTUBHOCTB), C(HOPMUPOBAHHOCTHIO HaBbIKa pe(IeKCHUU, NPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY U TaKOT0 K€ MpaBa JPyroro 4eJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MpUMEHEHUEe MaTeMaTUUYeCKUX 3HAHUM /I pEelIeHUs 3a7a
B O00JJACTH COXPAHHOCTU OKpYXKAIOIIEeW Cpeiabl, IUIAHUPOBAHUS IOCTYNKOB H
OLICHKM HMX BO3MOJKHBIX TMOCJEICTBUM [JIsi OKpYXalolel cpeabl, OCO3ZHAHHEM
rJ1I00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelieHHus;

8) aganTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHON W NMPHUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICMCTBUSIM B YCJOBHUSIX HEOMNPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JAESTENBHOCTh, B TOM YHUCIIE
YMEHHE YYUTBHCS y JPYTuX JoJel, mpuoOpeTaTh B COBMECTHOM NEATEIbHOCTH
HOBBIE 3HAHUS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOUMOCThI0O B (OPMHUpPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
bopMynupoBaTh UJIEU, TIOHATHUSA, TUIIOTE3bI 00 00BEKTAX U SBJICHUSAX, B TOM YHUCIE
paHee HEU3BECTHBIX, OCO3HaBaTh JAEPUIUTHI COOCTBEHHBIX 3HAaHUH U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO  OCO3HaBaTh  CTPECCOBYIO  CHUTYallMiO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAaeMble PEIICHUs W JAEUCTBHs, (POPMYyIHUpPOBaTH W OICHUBATH PUCKH H
NOCNECTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AeMcTBUA:

e BBISBIISATh U XapaKTePU30BaATh CYIIECTBEHHBIC MPU3HAKA MAaTEMAaTHUYECKHX
OOBEKTOB, TOHSATUN, OTHOIICHWNA MEXIy MOHATUSAMHU, (POPMyIUPOBATH
OTIpEJICICHNs] ~ TIOHATHUM, YCTAaHABIMBATH  CYIIECTBEHHBIA  MPHU3HAK
KIaccuuKaIi, OCHOBaHUS i OOOOIIEHWS W CpPaBHEHWS, KPUTECPUU
MIPOBOJIUMOTO aHAJIH3a,;

e BOCIpUHUMATH, (opmMymupoBaTh ©  NpPeoOpa3OBBIBATH  CYKICHHUS:
YTBEPIUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHbIC W O0OIIHe,
YCIIOBHEIE;



BBISIBISITh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeurss B (akTaxX, [JaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUU JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U IPOTUBOPEUMIA;
JIeNaTh BBIBOJbI C HCIIOJIB30BAHUEM 3aKOHOB JIOTUKH, NE€IyKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUEHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUU (IpsIMblEe U OT
IPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTeNbCTBA
MaTeMaTUYeCKUX (aKTOB, BBICTpaUBaTh aPryMEHTALMI0, TMPUBOJIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUMAHTOB pEIICHMs, BHIOMPATh HauboJiee MOAXOIAIMH C Yy4ETOM
CaMOCTOSATEILHO BBIJIEJICHHBIX KPUTEPHUEB).

ba3oBbIe ucciienoBaTe/IbCKNE AEeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HWCCIICIOBATEIbCKUH HHCTPYMEHT TO3HAHUS,
GbopMyIHpOBaTH BONPOCH], (PUKCHUPYIOIIUE MPOTHBOpPEUYHE, TMPOOJIEMY,
CaMOCTOSITCJIbHO ~YCTAaHaBIIMBAaTh MCKOMOE M JIaHHOE, (OPMHUPOBATH
TUIIOTE3Y, apryMEHTUPOBAThH CBOIO TIO3UINIO, MHCHHUE;

NPOBOJIUTH IO CAMOCTOSITEIBHO COCTABICHHOMY IIJIaHY HECJIOXKHBIH
AKCIIEPUMEHT, HEOOJBIIIOE UCCIIEIOBAaHUE IO YCTAHOBICHUIO OCOOCHHOCTEH
MaTeMaTHIECKOT0 00bEKTa, 3aBUCUMOCTEH 0OBEKTOB MEXKITY COOOI;
CaMOCTOSITENTFHO (HOPMYJIUPOBATh 000OIIEHUS W BBIBOIBI IO pe3yJbTaTaM
NPOBEAEHHOTO HAOJIOICHHUs, HCCIICIOBAaHUsS, OICHUBATH JOCTOBEPHOCTH
MOJIYYEHHBIX PE3yJIbTAaTOB, BEIBOJOB M O00OIICHUI;

IPOTHO3MPOBATh BO3MOXKHOE pAa3BUTHE IIpoIlecca, a TaKKe BBIABUTATH
IPE/IIOI0KEHUS O €r0 Pa3BUTHH B HOBBIX yCIIOBHSIX.

PabGora ¢ undgopmanmeii:

BBISIBJIATh HEJOCTATOYHOCTh W HW30BITOYHOCTh HWH(OpPMAIUH, aHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBATh W HWHTEPIPETHPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM TIPEICTaBICHNUS;

BbIOMpaTh (QopMy TMpeAcCTaBieHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
pemraemMbie 3a7addl  CXeMaMH, IuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMWHAIIHSIMU;

OIICHMBATh HAAEKHOCTh WH(OpPMAIMK 1O KPUTEPHUSIM, MPEITI0KCHHBIM
yauTesIeM Wi chOopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHHKaTHBHBIC YHUBEPCAIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATH U (DOPMYJIHPOBATH CYXKJIEHHUS B COOTBETCTBUU C YCIOBUSIMHU
U LIeJIAMU OOILEHUS, ICHO, TOYHO, TPAMOTHO BBIPA)KaTh CBOIO TOUKY 3PEHUS



B YCTHBIX M NMHCbMEHHBIX TEKCTaX, /1aBaTh MOSCHEHUS MO XOAYy PELICHUS
3a/1a4yu, KOMMEHTUPOBAThH MMOTYUYEHHBIN pe3ysbTaT;

e B X0JI¢ 00CYX/I€HHs 3aaBaTh BOMPOCHI M0 CYLIECTBY OOCYX AaeMOU TEMBI,
poO0JeMBbl, peraeMoi 3aJaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMCK
pElIeHMs, COIMOCTABISITh CBOM CYXACHUS C CYXICHUSIMU APYrHX
YYaCTHUKOB JHajiora, oOHapyKUBaTh pa3IMuUM€ U CXOJCTBO MO3UIUH, B
KOppEKTHOU (hopme hopMyIHpOBaTh PA3HOIIACHS, CBOU BO3PAKEHHUS;

e TMPEACTABIATH  PE3YJIbTATHI pelieHuss  3aJayu, HKCIIEPUMEHTA,
UCCJIeIOBAaHUs, MPOEKTa, CAMOCTOSTENBHO BBIOUPATh (POPMAT BBHICTYILICHHUS
¢ y4€TOM 3ajiau NMPEe3eHTALUU U OCOOEHHOCTEH ayJuTOpUH;

e T[IOHUMATh U UCIOJIb30BATh MPEUMYIIECTBA KOMaHAHOW M WHIUBUyaIbHOU
paboThl MpHU pelIeHNH Y4eOHbIX MAaTEMaTHUYECKUX 3a/1a4;

e TMPUHUMAThH LEIb COBMECTHOM AESITENbHOCTH, MJIAHUPOBATH OPraHU3aIUIo
COBMECTHOW paloThl, pachpeaensiTb BHUAb paldOT, JAOroBapHUBATHCH,
00CYXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

e YyUacCTBOBATh B TpynmnoBbIX ¢dopmax paboTel (00Cyx)AeHUs, OOMEH
MHEHHSIMH, MO3TOBBIE IITYPMbI U JIPYTHE), BHIIOJIHATH CBOIO YaCTh pabOThI
U KOOPAMHHUPOBATH CBOM JEMCTBUS C JPYrUMH YJ€HAMH KOMAaH[BI,
OLIEHHMBaTh KAayeCTBO CBOEro BKJaJa B OOLIMI MPOAYKT MO KPUTEPHSIM,
c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOIEHCTBUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUeOHbIe JAeiicTBUS

Camoopranusanus:

e CAMOCTOSITENIbHO COCTAaBJSATHh IJIaH, aJTOPUTM PELICHUS 3aJayu (WJId €ro
4acTh), BBIOMPATH CMOCOO pelIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHpPOBaTh U KOPPEKTHPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BJIAJIETh CIIOCOOAMU CaMOIIPOBEPKH, CAMOKOHTPOJISI MPOIIECCa U pe3ysibTaTa
pELICHUsI MATEMATUYECKON 3a/1a4H;

e TNPEABUIETH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PELICHUU 3aJa4H,
BHOCUTH KOPPEKTUBHI B JICSITEIILHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OILICHMBATh COOTBETCTBUE PE3YJIbTaTa ACATEIBHOCTH IOCTABICHHON LEIU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHUS IIENH,
HaxOJIUTh OLIKUOKY, 1aBaTh OILICHKY MPUOOPETEHHOMY OIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIMICS TMOJIYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TE€OMETpUUECKHUE (UTYpBI, OMNPEeAeHsITh HX
B3aMMHOE€ PAacIoJIOKEHHE, H300pakaTb TreoMeTpuyeckue (UTypbl, BBINOIHATH
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHWHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peasbHOM JKM3HU, Pa3MEpPOB TPHUPOJHBIX O0BEKTOB. PaznmyaTh pasmepbl 3THUX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TECOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIb30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

[TpoBOUTE JTOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAaHUEM T€OMETPUUYECKHX
TEOPEM.

[Tonb30BaThCsd MNpU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJIbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOW K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TpPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1ay.

Onpenensats NapaieIbHOCTh MPSMBIX C IIOMOIIBIO YTIIOB, KOTOphIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILBI PaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTOU MPSIMOM.

Pemats 3agaun Ha KieTyaToit Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIC 3HAUCHMUS
yIJIOB B TIEOMETPUYECKMX 3aJadyax C UCIOJb30BAHUEM CYMMBI  VYTJIOB
TPEYTOJbHUKOB M MHOTOYTOJIBHHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MIPH
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPsIMBIX CceKyllei. Pemars mnpakTuyeckue
3a/1a4M Ha HAXO0XJAECHUE YTJIOB.

Bianetp TOHATHEM TIE€OMETPUYECKOTO MECTAa TOYEK. YMETh OIPEACISITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, TIOJIb30BATHCSI X CBOMCTBAMU. Y METh IPUMEHATHh 3TU CBOWCTBA NIPHU
peLIeHUN 3a7a4.

Brnanetp moHATHEM ONMCAHHOM OKOJIO TPEYTrOJIbHUKA OKPYKHOCTH, YMETH
HaxoauTh €€ 1meHtp. [lomp3oBaThCs (QakTaMu O TOM, YTO OHMCCEKTPUCHI YTIIOB
TPEYroJIbHUKA NEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEIAUHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsTHEM KacaTeNbHOM K OKPYKHOCTH, IMOJIB30BATHCA TEOPEMOM O
MEPIIEHANKYJIAPHOCTH KacaTeJIbHOM U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonb30BaThCsl MPOCTEUIIMMHU TE€OMETPUUECKUMH HEPABEHCTBAMHU, ITOHUMATh
UX IIPAKTUYECKUN CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOCHHUS C MOMOIIBIO IIUPKYJIS U
JINHEWKMU.

K koHmy oOyuenus B 8 kJjacce OOydYaromMiics TMOJYYUT CIEAYIOIINE
MIpEAMETHBIE PE3YJIbTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBl UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSI UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1a4.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIUaH TPEYroyibHUKa (IEeHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeaHed JTUHUM TPEYroJbHUKA W Tpareluu, NPUMEHSITh
UX CBOWMCTBa MpU pPEIICHUU TEOMETpUYECKUX 3anad. [lonbp3oBaThcsi Teopemoit
daneca U TEOPEMOI O MPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSITh UX ISl PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IPpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH T€OMETPUIECKUX
3a/ay.

[Tons3zoBatbess TeopeMoit Iludaropa namst pemieHUsS TEOMETPUYECKUX U
npakThuueckux 3agad. CTpoUTh MAaTeMaTHYECKYH) MOJEIb B MPAKTUYECKUX
3a/1a4ax, CaMOCTOSITENIbHO Je1aTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE JJIMHBI.

Brnanerp mNOHATHSIMM CHUHYyCa, KOCHHYCa M TaHI€HCAa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATUSAMU [JJISl PEIICHUS
NPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCO0aMH) TUIOHIAAL TPEYTOJbHUKA M TUIOMIATU
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysich, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATUSMHM BIOHCAHHOTO M IEHTPAJIbHOTO YIJIa, HCIOJIb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIaX, yriax MEXKAY XOpAaMu (CEKYIIUMU) U yTIIe MEXIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM ONMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsATh NONyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJIEIH ISl 3a/1a4 peasibHOW KU3HU U MPOBOAUTH COOTBETCTBYIOIIME BBHIUUCICHUS
C MPUMEHEHUEM MOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydYarOUIUMCS MOJYYUT CIEAYIONINE
MpEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpPUYECKHE (YHKIMUA OCTPBIX YIIOB, HAXOJUTh C WX
MIOMOIIBIO PA3JIMYHBIE AJIEMEHTHl MPSMOYTOJIBHOIO TPEYTroJbHUKA («pPEIICHHE



MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaXoMuTh (C TOMOIIBIO KATBKYJISATOPA) IITUHBI
U YTJIBI JTsI HeTAOJUYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMylilaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYECKUM
TOXKJIECTBOM JIJII HAXOXKJCHUS COOTHOIICHHA MEXIY TPUTOHOMETPHUSCKUMHU
BEJIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCUHYCOB ISl HAXOXKICHUS PAa3TMYIHBIX
AJIEMEHTOB TPEYrONbHUKA («pEHICHUE TPEYrOJbHUKOBY), MPUMEHATh WX TIPH
pEIICHUH TeOMETPUUYECKHX 3a]1a4.

Brnagets moHATHMSAMU  MpeoOpa3oBaHMS — MOJOOWS, COOTBETCTBEHHBIX
aJIEeMEHTOB MOA00HBIX puryp. [loap30BaThCcs CBOMCTBAMU OO0 TPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISTH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[TpuMeHATs CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYP B OKPYXKAIOIIEM MHUPE.

[Tonp30BaTHCS TEOPEMaMU O MTPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelIbHOM.

[Tonb30BaTBCSA BEKTOpAMH, IMOHUMATh HMX TI'€OMETPUUYCCKUA W (PU3HYCCKHM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3UYCCKUX 3aaad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS JIJTHH U YTJIOB.

[Tonp30BaThCA METOJOM KOOPJAWHAT HA IUIOCKOCTH, INPUMEHATh €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1ad.

BrageTs MOHATHSAMH MPaBUILHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY>KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJdaHHOW MEphI YIJIa, YMETh BBIYHMCIATH IUIOIIAIb
Kpyra u ero yacteil. [IpuMeHsTh IMOTy4eHHbBIC YMEHHUS B MPAKTHYCCKUX 3a1a4ax.

Haxomute ocu (WM LEHTPBI) CUMMETPHHM (HUTyp, TPHUMEHSTH JBHIKCHHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHHUS Ha MPAKTHKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JUTSI 3a]1a4 PeaJIbHOM YKU3HHM M IIPOBOJUTH COOTBETCTBYIOIINE BBHIUUCICHUS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJIC
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KonnuecTBo yacoB DJIEKTPOHHBbIE
HaumeHoBanue pa3neiioB u uppoBbIe
Ne /i pasi Koutponbubie IIpakTuueckue (wicpp )
TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThbI
pecypcbl
[Ipocrenmme reoMmeTpudecKue
1 (Gurypsl 1 UX CBOMCTBA. 14 bubnmnorexa [{IOK
H3mepeHune reoMeTpuIecKux https://m.edsoo.ru/7f415e2e
BEJINYUH
bu6anorexa IIOK
2 Tpeyrompir 22 1 https://m.edsoo.ru/7f415e2e
[TapannenbHbie IPAMBIE, bubnuoreka [IOK
3 14 1
CyMMa yIJIOB TPEYToJIbHHKa https://m.edsoo.ru/7f415e2e
OKpyX HOCTb U KpYT. bubnmnorexa [IOK
4 14 1
['eoMeTprUYeCKUE TTOCTPOCHUS https://m.edsoo.ru/7f415e2e
5 [ToBTOpEeHue, 0600IICHHE 4 1 bu6anorexa IIOK
3HaHUM https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0
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8 KUIIACC

KonnuecTBo yacos JIEKTPOHHBbIE
Ne HaumeHoBanue pa3neiioB u (uu¢posbie)
Kontpoabnsie  IIpakTHyeckue
n/n TeM MPOrpaMMbl Bcero o0pa3oBaTeJIbHbIC
padoThI padoThI
pecypchl
bu6mnorexa IIOK
1 4 & 12 1
CTRIPEXYTOMBHIER https://m.edsoo.ru/7f417e18
, Teopema daneca u Teopema o - . Bu6mmorexa LIOK
IIPOTMOPIIMOHATLHBIX OTPE3Kax
POTIOPIHOHAT OTPESIAz, https://m.edsoo.ru/7f417e18
10I00HBIE TPEYTOJIBHUKH
IInomans. Haxoxnenue
IJIOIIA/IEN TPEYTOJIbHUKOB U bubnuoreka [JOK
3 14 1
MHOTOYTOJIBHBIX (PHUTYP. https://m.edsoo.ru/7f417e18
[Tnomanu mogo6HbIX HUryp
Teopema ITudaropa u Havana bubnmnorexa [IOK
4 10 1
TPUTOHOMETPUHU https://m.edsoo.ru/7f417e18
VYTabl B OKpYKHOCTH.
: B:Hca:HBIZ u OHiCﬂHHHC y . BuGmorexa LIOK
YEThIPEXYTOJIbHUKHU.
pexyT https://m.edsoo.ru/7f417e18
KacarenbHbie K OKpY>KHOCTH.
Kacanue oxpyxHocTei
6 [ToBTOpEeHue, 06001IEHNE 4 1 bubnuoteka [JOK
3HaHUM 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 KIIACC

KonnuecTBo yacoB DJIEKTPOHHBbIE
HaumenoBanue pa3nesioB u nudpoBbie
Ne /i P Koutponbubie IIpakTuueckue (icpp )
TeM MPOrpaMMbl Bceero o0pa3oBaTe/ibHbIE
padoThI padoThbI
pecypchl
Tpuronomerpus. Teopemsl
1 KOCHHYCOB U CHHYCOB 16 1 bubamorexa LHOK
Y yeoB. https://m.edsoo.ru/7f41al2c
Peuienue TpeyroibHUKOB
, S/Ipeo6pasoBaHI/Ie o00usI. y ) BuGmorexa LIOK
WYECKHU THOILICHUS B
CIPHHCCITC COOTHOTIE https://m.edsoo.ru/7f41al2c
OKPYXHOCTH
bu6anorexa IIOK
3 B 12 1
CITOPBL https://m.edsoo.ru/7f41al2c
4 JlexapTOBbI KOOpAMHATHI HA 9 1 bubnuoreka [IOK
TUTOCKOCTH https://m.edsoo.ru/7f41al2c
[IpaBuiibHBIE
. Z&;IOF;YI;)(Z:HBHHKH.OI[HaHHa . BuGmorexa LIOK
HOCTHU U TUI b
by Al https://m.edsoo.ru/7f41al2c
Kpyra. Berancienue
IUIoMmaae
6 Tk . 6 bubnmoreka [JOK
BHACCHIE TIIOCKOTTH https://m.edsoo.ru/7f41al2c
7 IToBTOpeHnue, 06061ICHNE, 7 2 bu6mnorexa [JOK



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

7 KJIACC

Kon
NnpoBepsieMoro
pe3yabTara

IIpoBepsiemble npeaAMeTHBIC Pe3YJbTATHI 0CBOCHUS
OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl OCHOBHOI'0
o0urero odpasoBaHus

6

I'eomerpus

6.1

Pacnio3HaBaTh HM3ydeHHbIE TE€OMETpUYECKUE (UTYPBHI,
ONpeNeNsTh UX B3aUMHOE pPAacloJoKEHHE, H300pakaTh
reoOMeTpUYecKue (UTYphl, BBINOIHATH YEPTEKHU IO
YCIOBUIO 3a1aud. M3MepsTh JHMHEHMHBIE U YIJIOBbIE
BEIMYMHBL. PemaTe 3a7adyd  Ha BBIYUCIEHUE JUIMH

OTPEC3KOB 1 BCIIMYHH YIJIOB

6.2

Henatb rpyOyro OLICHKY JIMHEWHBIX M YIJIOBBIX BEIMYHUH
IPEeIMETOB B PEabHON KU3HU, Pa3MEpPOB MPUPOIHBIX
o0bekToB. Paznmuuarhe pa3mepbl 3THUX OOBEKTOB IO

MOpAOKY BEJIIMINHBI

6.3

CTpouTh 4epTeXH K TEOMETPHUUECKUM 3a]1a4am

6.4

[Tonp30BaTbCsd NpU3HAKAMU PABEHCTBA TPEYTOJIBHUKOB,
UCIIOJIb30BaTh TMPU3HAKK W CBOMCTBA PaBHOOEIPEHHBIX

TPCYIrOJIbHUKOB IIpHU PCHICHUHN 3a/1a4

6.5

HpOBOI[I/ITI) JIOTHYCCKHC PACCYKACHHA C HCIIOJIb30BAHNCM

T'COMCTPHUICCKHUX TCOPCM

6.6

[Tonp30BaThCs TPU3HAKAMH PABEHCTBA MNPSMOYTOJbHBIX
TPEYTrOJbHUKOB, CBOMCTBOM MEJHAHbI, MPOBEAEHHONW K
TUMOTEHY3€ MPSIMOYTOJBHOTO TPEYTOJIbLHUKA, B PEIICHUU

ICOMCTPHUICCKHUX 3a/1a4

6.7

OHpGI[CJI)ITB MapaJuICJIbHOCTD MMPAMBIX C IIOMOIIBIO YIJIOB,

KOTOphIE oO0pasyeT ¢ HUMH cekymas. OnpeaensaTsh




[IapajUIeIbHOCTh  IIPSAMBIX C  IIOMOIIBID  PaBEHCTBA
pacCTOSHUN OT TOYEK OJHOM MPSIMOU [0 TOYEK APYrou

IIPAMOU

6.8

Pemiats 3a7aun Ha KiieT4aToi Oymare

6.9

HpOBOI[I/ITB BBIYHMCIICHHUA W HaXOJUTh YHCIOBBIC U
6yKB€HHBI€ 3HAYCHHUA YIJIOB B TCOMCTPHUUYCCKUX 3aaadax C
HUCIIOJIb30BAHUEM  CYMMBI  YIJIOB  TPCYI'OJIbHUKOB )51
MHOT'OYT'OJIbHUKOB, CBOMCTB YTJI0B, O6paBOBaHHBIX Impu
NEPeCCUCHUU MOBYX MapPaJUICJIbHBIX MPAMBIX ceKyLueﬁ.

Pemiate MPAKTUYICCKHUC 3a/IaY1 Ha HAXOXKIACHUC YITIOB

6.10

Brnanerp DNOHATMEM TI€OMETPUYECKOTO MECTa TOYEK.
YMerh omnpenensTb OUCCEKTPUCY yIia M CepeANHHBIN
NEPNEHAUKYISAP K OTPE3KYy KaK IE€OMETPUYECKHE MecTa

TOYCK

6.11

@opMyIHpOBaTh OMNPEACICHUS] OKPYXHOCTM U Kpyra,
XOpJIbl M JHUaMEeTpa OKPY>XKHOCTH, TIOJb30BATHCS HUX
CBOMCTBaMHU. YMETh MPUMEHATh 3TU CBOMCTBA IPHU

pelieHny 3aaa4q

6.12

Bnagers mnoOHATHEM ONMCAHHOW OKOJIO TPEYroJbHUKA
OKPYKHOCTH, YMETh HaxoAuTh €€ 1eHTp. [lonp3oBaThcs
dbakTaMu O TOM, YTO OMCCEKTPHCHI YIIOB TPEYroJbHHUKA
NepeceKaroTcs B OJHOW TOYKE, U O TOM, YTO CEpEINHHbBIC
HNePHEHIUKYISPBI K CTOpOHaM TpPEYroJbHUKA

MIEPECEKAIOTCS B OJTHOM TOYKE

6.13

Brnagerp nmoHATMEM ~ KacaTelIbHOM K  OKPYXHOCTH,
MOJIB30BAaTBCSl  TEOPEMOW O  MEPNEHAUKYJISPHOCTH

KacaTeJIbHOW U paauyca, MIPOBEIEHHOTO K TOUKE KaCaHUs

6.14

[Tonp3oBarhCA MPOCTEUIIUMHU r€OMETPUUECKUMU

HCPABCHCTBAMM, IIOHUMATh UX HpaKTI/I‘-IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBIC TCOMCTPHUYCCKHEC IIOCTPOCHHUA C




NIOMOILBIO IUPKYJIS U JIUHEUKU

8 KIIACC
Kon IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOCHUS
NpoBepsieMOro ~ OCHOBHOI 00pa30BaTeJbHON MPOrPaMMbl OCHOBHOTI'0
pe3yJbTara o0urero od0pasoBaHus
6 I'eomerpus
Pacnio3naBaTh OCHOBHBIE BBl YETHIPEXYTOJBHUKOB, UX
6.1 AJIEMEHTHI, MOJh30BAThCA WX CBOMCTBAMH MPHU PEIICHUHU
reOMEeTpPUYECKUX 3a1a4
6.0 [IpuMeHsATH, CBOMCTBA TOUYKM IEPECCUCHHS MeEaHaH
' TpeyroJjibHUKA (LIEHTPa MAcC) B PEIICHUH 3a]1a4
Brnanerr mnoHaTHEM CpenHEH JWHUM TPEYTrOJbHHUKA U
Tpaneuuy, TMPUMEHSITh WX CBOWCTBA INIPU PEIICHUU
6.3 reomeTpuueckux 3anad. [lonp3oBaTecsa Teopemoin daneca
U TEOPEMOI O MPONOPLHOHAIBHBIX OTPE3KaxX, IPUMEHSTh
WX JIJIs pEUICHUs MPAKTUYECKUX 3a7ay
6.4 [IpumeHsATh TpU3HAKKM TOAOOUS TPEYrOJbHUKOB B
' pEelIeHNH FeOMETPUYECKUX 3a/1a4
[Tons3oBaThess Teopemoit Iludaropa s pemeHus
FEOMETPUYECKUX M MpakTHueckux 3anad. CTpouthb
6.5 MaTeMaTHYECKyI0 MOJENb B MPAKTUUYECKHX 3aj]ayax,
CaMOCTOSITEJIbHO  JejaTh  4epTéX U HaXOJUTh
COOTBETCTBYIOIIUE JITTUHBI
Brnanerp mnoHATHSIMH CHHYCAa, KOCHHYyca M TaHI€HCa
6.6 OCTpOro yria MPSIMOYTOJILHOTO TPEyroJIbHUKA.
' [lonb30BaTbCsi  ATUMU  TMOHATUSIMU  JUISL  PEILICHHS
MPaKTUYECKUX 3a]1a4
6.7 Boruucnare  (pa3nuyHbIMM - cllocoOamMu)  IJIOIIAAb




TPEYroJbHUKA W IUIOMAAM MHOTOYTOJBHBIX  (UTYD
(monp3ysich, A€  HEOOXOAUMO,  KaJbKYJISITOPOM).
[IpuMeHAT, TMOJyYeHHBIE YMEHHS B TPAKTHYCCKUX

3agadax

6.8

Branerp NOHATUSMH BIHCAHHOTO M LEHTPAJIBHOrO YIJa,
UCIIOJIB30BATh TEOPEMBI O BIMCAHHBIX YIUIAX, yriax
MEXAY XOpJaMHU (CeKyIIMMH) U yIJie MeX/1y KacaTellbHOU

)51 XOpI[Oﬁ IIpHu pCIICHUN T'COMCTPUICCKUX 3a4a1

6.9

BJ'IaI[eTB IIOHATHUEM  OIIMCAHHOI'O IIGTBIpéXerJ'IBHI/IKa,
MMPUMCHATH CBOMCTBA ONMCAHHOTO quBIpéXYFOJIBHI/IKa

IIPU PELICHUH 3a/1a4

6.10

HpI/IMGHSITB IMMOJYUYCHHBIC 3HAHUA HA IMPAKTHUKC — CTPOHUTH
MaTEMaTH4YCCKUEC MOACIU MJId 3adad peanBHoﬁ KU3HHU H
IMpOBOAUTD COOTBCTCTBYIOIIHC BBIYHCIICHHUA C
IMPUMCHCHUCM HO,ZIO6I/IH U TPHUTIOHOMCTPHUHU (HOHB3Y§ICB,

r7ie He0OXOAUMO, KAJIBKYISTOPOM)

9 KUIIACC

Kox
NnpoBepsieMoro
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJbTATHI OCBOCHUS
OCHOBHOI1 00pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOT O
o01rero od0pa3zoBaHus

6

['eomerpus

6.1

3HaTh TpUTOHOMETpUYEeCKHe (GYHKIIUA OCTPBIX YIJIOB,
HaxXOJIUTh € UX T[OMOLIBIO paA3JIMYHbIE DJIEMEHTHI
IPSIMOYT OJILHOTO TPEyroiabHUKA («pemieHue
OpSIMOYTOJBHBIX  TPEYroJbHUKOB»).  Haxomuts  (c
NOMOIIIBI0  KaJbKyJsTOpa) JJIMHBI W yIOIbl IS

HEeTaOJIMYHBIX 3HAUCHUMN

6.2

[Tons3oBaThcss QopMynaMu NPUBEACHUS U OCHOBHBIM




TPUTOHOMETPUYECKUM  TOXKIECTBOM U1  HAXOXKJICHMS
COOTHOLIEHUM MEKIY TPUTOHOMETPUUECKUMHU

BCINYHNHaAMU

6.3

Hcnonb3oBaTh TEOpEMbl CHHYCOB M KOCHHYCOB s
HaXO0XACHUS  Pa3jMYHbIX JJIEMEHTOB  TPEYroJbHUKA
(«pelieHne  TPEyroJbHUKOB»), MPUMEHSTb HX IMpHU

PCHICHUU I'COMCTPHUYCCKUX 3a/1aY

6.4

Bnagets  moHaTtHsMH  mpeoOpazoBaHMS — MOa00WS,
COOTBETCTBEHHBIX  JJIEMEHTOB  MOJOOHBIX  (uryp.
[lonb3oBaThCss  CBOMCTBAMU  MOAOOUS  TPOU3BOJBHBIX
buryp, ymMeTb BBIUMCIATH AJWHBI U HAXOJUTh YIJIBI Y
nono6Hbix ¢uryp. IlpumensaTs cBoiicTBa mNoa00HS B
NPAKTUYECKUX 3a/adaXx. YMEThb MPUBOAUTH MPUMEPHI

0JI00HBIX (PUTYP B OKPYXKAIOIIEM MUPE

6.5

ITonp3oBaThCs TCOpECMAMH O IIPOU3BCACHUN OTPC3KOB
Xopa, O IMPOHU3BCACHHUU OTPC3KOB CCKYIIUX, O KBAAPATC

KacaTelIbHOU

6.6

[Tonb30BaThCA BEKTOpaMH, IOHUMATh UX TEOMETPUUYECKUMN
U (GU3NYECKUN CMBICH, NPHUMEHSITh HMX B PEIICHUU
reOMEeTpUYeCKuX W (Qusnueckux 3amad. [IpumeHsTH
CKQJISIPHOE IIPOU3BEICHUE BEKTOPOB [JIsI HAXOXICHUS

JJIMH U YI'JIOB

6.7

ITons30BaThCs MCTOAOM KOOpAHMHAT Ha IINIOCKOCTH,
IIPUMCHATDH €ro B peHICHNN TCOMCTPHUUICCKHX u

IMPAKTUYCCKUX 3aaa4d

6.8

Bnagerp nDOHATHSAMHM TNPaBUIBHOTO MHOIOYTOJBHHKA,
JUIMHBl  OKPYXXHOCTH, JUIMHBI JYTH OKPY>XKHOCTH H

paJlaHHOM MEPHI YIJIa, YMETh BBIUYHUCIIATH IUIOIAAL KPyra




u ero yvacren. IIpuMeHATH IIOMy4YEeHHBIE YMEHUSA B

IMPAKTUYCCKUX 3aaa49ax

Haxonute ocu uAM  UEHTpBl CUMMETpUU  (Quryp,

09 MPUMEHSTH ABUKEHUS MIOCKOCTH B IPOCTEHIINX CIIydasx
[IpuMeHsTh MOTy4YeHHBIC 3HAHUSI HA MPAKTUKE — CTPOUTH
MaTeMaTUYeCKUe MOJENH IS 3a/lad PeaibHOM >KU3HU U

6.10 MPOBOJUTH COOTBETCTBYIOIIUE BBIYHCIICHHUS c

IpUMEHEHUEM MOI00US U TPUTOHOMETPUUECKUX PYHKIUN

(MoONB3ysACh, I7I€ HEOOXOAMMO, KAJIBKYISATOPOM)




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
6 I'eomerpus
Hauvanensie monsTus reomerpun. Todka, mpsmas, OTPE30K, JIyd.
6.1 Yron. Buagsl yrinos. BepTukanbHble U CMEXHBIE  YIJIBL.
' buccekrpuca yrna. JlIomanas, MHOTOyrojapHUK. [lapamiensHOCTs U
NEPHIEHANKYIIPHOCTh MPSAMBIX
6.9 Cummerpuunbie  ¢urypel. OCHOBHBIE  CBOMCTBAa  OCEBOM
' cummetpuu. [IpuMepbl cUMMETpUM B OKPY’KAIOIIEM MUPE
6.3 OCHOBHBIE TIOCTPOCHHUS C TIOMOIIBIO ULUPKYJIS W JIMHEHKH.
' Tpeyronsnuk. BricoTa, Meanana, OuccekTpuca, Ux CBOMCTBa
6.4 PaBHOoOGeApeHHbIN " PaBHOCTOPOHHUI TPEYTrOJIbHUKH.
' HepaseHncTBO TpeyrosibHuKa
6.5 CoiicTBa M TNpU3HAKA PABHOOEAPEHHOTO  TPEYroJIbHUKA.
' [Ipr3Haky paBeHCTBA TPEYTOJIBHUKOB
6.6 CBoiicTBa M NpPU3HAKM NapajuiebHbIX NpsMbIX. CymMma yrioB
' TpeyrojibHuKa. BHenIHue yriel TpeyrojabHUKa
[IpssmMoyronpHbIN TPEYrOJbHUK. CaoiicTBO MEIUaHbl
6.7 IPSMOYIOJIBHOI'O TPEYIrOJIbHUKA, MNPOBEAEHHOW K THUIOTEHY3E.
' [Ipu3Hakn  paBeHCTBa  NPSMOYIOJIBHBIX  TPEYTOJbHUKOB.
[IpsAMOYTOJIbHBIN TPEYTOIABHUK C yTioM B 30°
HepaBencTBa B  reomerpuu: HEPABEHCTBO  TPEYTOJIbHUKA,
6.8 HEPaBEHCTBO O JIJTMHE JIOMAaHOW, Teopema O OOJbIIeM yrjie H
OombIIIeH CTOPOHE TPEeyroJbHUKA. [lepneHnuKyIap U HaKJTOHHAS
6.9 ['eomerpruueckoe MecTo TOouek. buccekTpuca yria u cepeIruHHbIN
' NEPHNEHAUKYJIISP K OTPE3KY KaK F€OMETPUIECKUE MECTA TOUEK
6.10 OKpYyXHOCTh M KpPYyT, XOpJia U THAMETpP, UX CBOMCTBA. B3aumMHoOe

pacooKEHUE OKPY>KHOCTH U NpsiMoid. KacaTenbHas v cexymas K




OKPYHOCTH

OKPY)KHOCTB, BIIMCaHHAasA B YIOJI. Bnoucannas u onucaHHas

o OKPYXHOCTH TPEYroJIbHUKA
8 KIIACC
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS

6 I'eomerpus

6.1 YetbipéxyronpHuku. IlapamienorpamMmm, ero npu3Haku U CBOWCTBA

6.2 [IpssMoyTONIBHUK, pOMO, KBaJIpaT, UX MPU3HAKU U CBONCTBA

6.3 Tpaneuus, paBHOOOKas Tpameunusi, €€ CBOWCTBA WU MPHU3IHAKH.
' [IpssMoyTosibHas Tpaneus

6.4 Meron ynBoenus menuanbl. LlentpanbHas cummerpus. Teopema
' Qdaneca u TeopeMa 0 MPONOPLHOHABHBIX OTPE3KAX

6.5 CpenHue nMHMM TpeyrojipHHKa | Tpaneuuu. LleHTp wmacc
' TPEYroJbHUKA

[Togobue TpeyronpbHUKOB, KodhduimeHnt mnomodus. I[lpusnaku
6.6 noj00us TPEYroJdbHUKOB. [IpuMeHeHHe momo0us TMpH PEIICHUU
NPaKTUYECKUX 3a]1a4

6.7 @opMmynbl O IJIOMIAAM  TPEYroibHUKA, MapajuieJorpaMmma,
' pomba u Tpanenuu

6.5 CeoiicTBa TwIomaae reomerpudeckux ¢uryp. OTHOIICHHE
' IJIOIIAJICH MOJOOHBIX (DHUTYP

6.9 Boluncnenue miomaneil TpeyroabHUKOB U MHOTOYTOJIBHUKOB Ha
' KJIeT4aToi Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsr Iludaropa npwu
' pEelIeHNH MPAKTUYECKUX 3a/1a4

6.11 CuHyC, KOCHMHYC, TaHI'€HC OCTpPOro YyIja MpsSMOYTOJbHOIO

TpeyroibHuKa. (OCHOBHOE€ TPUTOHOMETPUYECKOE TOXKIAECTBO.




Tpuronomerpuueckue GpyHkuuu yrioB B 30°, 45° u 60°

BrnucanHble W LIEHTPAJIBHBIE YIJIBI, YTOJ MEXIY KacaTeJIbHOW M

012 XOpAOH. YTIIBI MEXKIY XOPAAMH U CEKYLLIUMHU
6.13 BnucanHbIE 1 OIMCAaHHBIE YETBIPEXYTOJIBHUKN
6.14 B3anmHoe pacnonoxkeHue AByX  OKpyxkHoctei.  Kacanwue
' oKpykHOCcTel. OOIIMe KacaTelbHbIE K IBYM OKPYKHOCTSIM
9 KJIACC
Kona IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
6 ['eomerpus
. Cunyc, kocunyc, TtanreHc yrioB ot 0 pgo 180°. OcHoBHOE
' TPUTOHOMETPUUYECKOE TOKAECTBO. DOPMYJIIbI TPUBEICHUS
Pewenne tpeyronpHukoB. TeopeMa KOCHHYCOB U TEOpEMA CHHYCOB.
6.2 Peumiennie mnpakTUYeCKUMX 3alad € HCHOJb30BAHUEM TEOPEMBI
KOCHHYCOB U TEOPEMBI CUHYCOB
6.3 [IpeobpazoBanue moao6us. [logodre cOOTBETCTBEHHBIX 2JIEMEHTOB
Teopema 0 MpPOU3BEAECHUU OTPE3KOB XOpA, TEOPEMBI O
6.4 IPOU3BEICHUM  OTPE3KOB  CEKYyIIHX, TeopemMa O  KBaapaTe
KacaTeJIbHOU
Bekrop, nnuHa (MOAyJNb) BEKTOpa, COHAIPABICHHBIE BEKTOPBI,
65 IPOTUBOMOJIOKHO  HAMPABICHHBIE  BEKTOPBL, KOJUIMHEAPHOCTh
' BEKTOPOB, PAaBEHCTBO BEKTOPOB, OIEpallMM HaJl BEKTOPAMH.
Pa3znoxxenne BekTopa 1o ABYM HEKOJUIMHEAPHBIM BEKTOpaM
6.6 Koopaunatet Bektopa. CkalsipHO€ TPOU3BEIEHUE BEKTOPOB,
' NPUMEHEHHE 1JI1 HAXO0XKJACHUS JJIMH U yTJI0B
JlekapTOBbl KOOpPAWMHATBHI HA IUIOCKOCTU. YPaBHEHHS NPSMOU H
6.7 OKPY)KHOCTH B KOOpJAMHATaX, IEPECEUCHHE OKPYKHOCTEH U
npsMbIX. MeToJl KOOpAMHAT U €ro NPUMEHEHUE




6.8 [IpaBuIbHBIE MHOTOYTOJIBHUKHI

JmrHa okpyxHocTu. I'pamycHas wu paaua”HHas Mepa  yIia,

> BBIYHCJICHUE JUTMH AYT OKPY>KHOCTEH
6.10 [Tnomanp kpyra, ceKTOpa, CErMEHTa

JIBUKEHUST TUIOCKOCTM W BHYTPEHHHE CHUMMETPUH  QUTYP
6.11 (omeMeHTapHble  TpeacTaBieHus).  [lapamnenpHbI  mEepeHOC.

IToBoport




MPOBEPSIEMBIE HA OI'D IIO MATEMATHUKE TPEBOBAHUS K
PE3YJIBTATAM OCBOEHHUS OCHOBHOM OBPA3OBATEJLHOMN
ITPOT'PAMMBI OCHOBHOTI'O OBIIEI'O OBPA30OBAHUSI

Kon
NnpoBepsieMoro
TpeOOBaAHUA

IIpoBepsiemblie TpeOOBaHMS K MPeAMETHBIM
pe3yJibTaTaM OCBOEHUS OCHOBHOM 00pa30oBaTe/ibHOI
NMPOrpaMMbl OCHOBHOIO 00111ero0 00pa3oBaHus HA
ocHose ®I'OC

YMeHue  onepupoBaTb  MOHATHUSMH: MHO€ECTBO,
NOJIMHO>KECTBO, ONEpPAlMU HAJ MHOXXECTBAMH; YMEHHE
OnepupoBaTh MOHATUSMU: rpad, CBI3HBIN Tpad, nepeso,
LIUKJ, TPUMEHATh HMX IMPU PELICHUHU 33/1a4; YMEHHE
UCIIOJIb30BaTh Tpaduueckoe NpeCTaBICHUEe MHOXKECTB
JUIsl ONHCAHUS PEATbHBIX IPOLECCOB W SIBICHUM, TNpHU

pEelIeHUH 3a7a4 U3 APYTUX YUYEOHBIX MPEIMETOB

YMeHne  onepupoBarh  IMOHATUSMHU:  ONPEIEIICHHUE,
aKcuoMa, TeopeMa, JI0Ka3aTeNbCTBO; YMEHHE
pacrno3HaBaTb WCTUHHBIE W JIOXKHBIE BBICKA3bIBAHUS,
IIPUBOJIUTh NPUMEPbl W  KOHTPIPUMEPBI, CTPOUTH

BBICKA3bIBAHUA U OTPHUIAHHA BBICKa3bIBaHUM

YMeHue onepupoBaTh MOHATUSMH: HATypalbHOE YHCIO,
IIPOCTOE M COCTABHOE YHUCJIO, JIEIMMOCTb HAaTypaJbHbBIX
4yycelsl, NPU3HAKA JEIMMOCTH, LEJI0€ YHCIO, MOIYJb
yucia, OOBIKHOBEHHass JpoOb W JeCATUYHAs JapoOb,
CTaHJApPTHBIM  BUJ  YHUCIA, pAlUOHAIBHOE  YHUCIIO,
UPpAlMOHAIIBHOE YHCIIO, apu(METHUECKU KBaJIpaTHBIN
KOPEHb;, YMEHHE BBIIOJHATh JCUCTBUS C YHCIAMHU,
CpaBHUBATh U YIOPSIOYUBATH YKCIIA, PEICTABIIATH YHCIIa
Ha KOOPAMHATHOW MPSIMOM, OKPYIJATh YHCIA; YMEHHUE

JleJIaTh NIPUKHUJIKY U OLEHKY PE3yJIbTaTa BIYUCICHUN

VYMeHue OIICPHUPOBATh IOHATHAMHKU. CTCIICHb C LCJIBIM




nokasareneM, apu(METHUECKHl KBaJpaTHbIH KOPEHb,
MHOTOYJIEH,  anreOpaudeckass  JapoOb,  TOXKIECTBO;
3HAKOMCTBO C KOpPHEM HaTypaldbHOW CTeneHu Ooblie
€MHMIIBI; YMEHHUE BBINOJHATH PAcu€Thl MO (opmynam,
npeoOpa3zoBaHus LIEJIBIX, ApOoOHO-pallMOHAIBHBIX
BBIDQOXCHUN M BBIPAXKEHUM C KOPHIMH, pa3I0KEHUE
MHOIOYJIEHAa HA MHOXUTEIM, B TOM 4YHCIE C
UCIIOJIb30BaHUEeM  (QopMysn  pa3HOCTH  KBaJpaToB U

KBaJlpaTa CyMMBI U pa3HOCTHU

YMeHue onepupoBaTh MOHITUSMH: YUCIOBOE PAaBEHCTBO,
ypaBHEHHE C OJHOW MEPEeMEHHOMN, YUCIOBOE HEPABEHCTBRO,
HEPaBEHCTBO C MEPEMEHHOI; YMEHHE peliaTh JUHEHHbBIC U
KBaJIpaTHbBIC ypaBHEHUSI, JTpOOHO-paIMOHATBHBIE
ypaBHEHUSI C OJIHOM TEPEeMEHHOH, CHUCTEeMBl JBYX
JUHEWHBIX YpaBHEHHI, JMHEWHbIE HEPABEHCTBA M UX
CUCTEMBI,  KBaJpaTHble W  JpPOOHO-palMOHATbHBIE
HEpPaBEHCTBA C OJHOM NEPEMEHHOM, B TOM 4YHCIE NPH
pelIEHNH 3a/ady U3 APYruX NPEeAMETOB M MPAKTHUYECKUX
3a/1a4; YMEHHUE HUCIOJIb30BaTh KOOPJIWHATHYIO MPSMYIO U
KOOPJMHATHYIO TUIOCKOCTh ISl M300pa)K€HUs pEelIeHUN

YPaBHEHUN, HEPABEHCTB U CUCTEM

YMeHue omnepupoBaTh MNOHATHSAMU: (YHKIHS, Tpadux
byHKIHH, HYJIH byHKINH, MIPOMEKYTKH
3HAKOTIOCTOSTHCTBA, TPOMEKYTKH BO3pACTaHUs, YObIBAHHUS,
HauOOJbIIee ¥ HANMEHbBIIIee 3HAYCHHS (QYHKIIUN; YMEHUE
OTIEpUPOBATH MOHATUSAMHU: TIPsIMasi TPOMOPIIUOHATHHOCTD,
TuHeHas (yHKIWs, KBagpaTHudHas (QyHKIWSA, OOpaTHas
IPOMOPIUOHATILHOCTh, Mapaboyia, rumnepoosia; yMEHHE
cTpouth rpaduku QyHKIUN, UCIOJIB30BaTh rpadUKu IJIs

OIPEJICJICHUS] CBOMCTB MPOILECCOB M 3aBUCHUMOCTEH, IS




pelieHusl 3aJad M3 JPYrUX YYEOHBIX MPEAMETOB H
peaJlbHOM  KU3HM; yMEHHE BbIpaXkaTb (popmylamMu

3aBUCHUMOCTH MCKIY BCIIMUMHAMU

YMeHHue onepupoBaTh MOHATUSMU: MOCIEAOBATENBHOCTD,
apu(meTnUecKas 1 reoMeTpuyecKas Mporpeccuu; yMeHue
UCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEN, (POPMYIIbI
CYMMBI U OOIIEro WieHa MPHU PEIICeHUH 3a1a4, B TOM YHCIIe

3a1a4 U3 Jpyrux y‘le6H]':»IX npecamMeTOB U peaHBHOﬁ KU3HHU

YMeHue pemaTth 3a7a4d pa3HbIX TUMOB (B TOM 4YMCIE HA
NOPOLEHThI, JOJM U YacTd, ABUXKEHHE, padboTy, LEHY
TOBAapOB M CTOMMOCTH MOKYIIOK M YCJIYT, HaJOTH, 3aJa4u
U3 o00JacTH yOpaBICHHUS JMYHBIMU M CEMEWHBIMU
¢dbuHaHCaMN); yMEHUE COCTaBJISATh BBIPAKEHUS,
YPaBHEHHUsI, HEPABEHCTBA U CUCTEMBI 110 YCIIOBUIO 3aJ1a4H,
UCCIEN0BaTh  IIOJIYyYEHHOE pEIIEHHE U  OLICHUBATH

I'[paBIIOI'[OI[O6HOCTB IMOJIYYCHHBIX PE3YyJIbTATOB

YMeHue omnepupoBaTh TNOHATHSAMHU: (GUrypa, TOUKa,
OTpE30K, MpsMasi, JIyd, JJOMaHas, yroj, MHOTOYTOJIbHUK,
TPEYroJbHUK, PABHOOCAPEHHBIM W PABHOCTOPOHHHI
TPEYTrOJIbHUKH, MPAMOYTOJIbHBIM TPEYTrOJbHUK, MEJHaHa,
OMCCEeKTpHCca U BBICOTA TPEYTOIbHUKA, YETHIPEXYTOIHHUK,
napajuienorpaMM, poMO, MPSMOYTOJIbHHUK, KBaaparT,
Tpareuus; OKpy>KHOCTb, KPyT, KacaTeJabHas; 3HAKOMCTBO C
POCTPAHCTBEHHBIMHU (PUTYpaMH; YMEHHE periaTh 3a/1auu,
B TOM YHCJIE W3 MOBCEIHEBHOW XWU3HU, HA HAXOXKJICHUE
F€OMETPUYECKUX BEJIWYHUH C TNPUMEHEHUEM W3YYECHHBIX

CBOUCTB (uryp u $HakToB

10

YMeHne omnepupoBaTh MOHSTHUSMH: PABEHCTBO (uryp,
PaBEHCTBO TPEYTOJIbHUKOB; MapajiyIeIbHOCTh 151

NEPIECHAUKYSPHOCTh NPSAMBIX, YTOJ MEXAY MPSMbIMU,




NEPHEHAUKYJISAP, HAKIIOHHAs, MPOEKUHUs, nogooue ¢uryp,
N0J00HBIE TPEYrOJbHUKH, CUMMETPHUS OTHOCHUTEIBHO
TOYKM UM TpPsIMOM; YMEHHE paclo3HaBaThb PABEHCTBO,
CUMMETpPUI0O M Tonobue ¢uryp, mNapamieabHOCTh U

NEPNEHAUKYISPHOCTD MPSAMBIX B OKPYKaIOIIEM MUPE

11

YMeHue onepupoBaTh MOHATUSAMM: JUIMHA, PACCTOSHHE,
yroi (BeJIMYMHA YIJIa, CHHYC M KOCHUHYC YyIJja
TPEeYrojibHUKA), IUIOUIa/lb; YMEHUE OLEHUBATH Pa3MephI
IpEeIMETOB U OOBEKTOB B OKPYXKAIOIIEM MHUPE; YMEHHE
OpUMEHATh  GOpMyJdbl  MEepUMEeTpa M IUIOIIAJIU
MHOTOYTOJIbHUKOB, JIJIMHBl OKPYXHOCTH U IUIOIIAJIA
Kpyra, oObeMa TMpsSMOYTOJIBHOTO TMapaljiesenuIe1a;
yMEHHE MPUMEHATh NMPU3HAKU PABEHCTBA TPEYTOJbHUKOB,
TEOpEMY O CyMME YIJIOB TpPEYroJIbHUKA, TEOpeMY
[Mudaropa, TpUTOHOMETPUYECKHE COOTHOIICHUS IS

BBIYHMCIICHUS JIJTUH, PACCTOSTHUH, TIIOIIAIeH

12

YMeHnue n3o0paxars Iockue GUrypsl 1 ©X KOMOMHALINH,
NPOCTPAaHCTBEHHbIE (QUTYpBl OT pPYKH, C TIOMOIUIBIO
YepTEKHBIX MHCTPYMEHTOB M 3JIEKTPOHHBIX CPEACTB IO

TCKCTOBOMY HJIM CUMBOJIbBHOMY OIIMCAaHHIO

13

YMeHrne onepupoBaTh  MOHATUSAMHU:  IPSIMOYTOJIbHAs
CHCTEMA KOOPAWHAT, KOOPJAMHATHI TOYKH, BEKTOP, CyMMa
BEKTOPOB, NPOMU3BEJICHUE BEKTOpPAa HA YMCIO, CKAaJISIPHOE
IIPOU3BEJCHUE BEKTOPOB; YMEHHE HCIOJIb30BaTh BEKTOPHI
Y KOOPAMHATHI JUISI NPEACTABICHUS HAHHBIX W PELICHUS
3ama4, B TOM YHCJI€ W3 JIPYTUX YYEOHBIX MPEAMETOB H

pEaTbHON )KU3HU

14

YMeHre omnepupoBaTh MOHSATHUSMH: CTOJOWUKOBBIE W
KPYTOBBIE JAarpaMmbl, Ta0IUIIbI, cpenHee

apupmMeTHIecKoe, MeAuaHa, HauboJblllee U HAUMEHbIIIEEe




3HA4YEeHMsI, pa3Max YUCIOBOr0 HabOpa; yMEHHUE U3BIIEKATb,
UHTEPIPETUPOBATh U NPeoOpPa3oBbIBAThL HH(POPMALHIO,
OpEeICTAaBIEHHYI0O B TabiuMUax MW Ha JMarpammax,
OTpaXkaroU[yl0 CBONCTBA M XapaKTEPUCTUKH peajbHBIX
OpoLEeccoB M SBICHHWM;  yYMEHHE  paclo3HaBaTh

N3MCHYHMBLIC BEJIMYNHBI B OKPY’KarOIEM MHUPC

15

YMeHue onepupoBaTh MOHITHSAMHU: CIYYalHBIA OMBIT
(cy4ailHBINl  SKCIEPUMEHT), DJEMEHTapHOE COOBITHE
(371eMeHTapHbId MCXO/) CIIy4ailHOro oOmbITa, cilydyailHOe
cOOBbITHE, BEpPOSITHOCTb COOBITHUSA; YMEHHUE HAXOJIUTh
BEPOSITHOCTH  CIIyYaWHBIX COOBITUH B  ONBITaX C
PaBHOBO3MOXHBIMH 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE
pemiath 3a7a4d METOJI0OM OPraHMW30BAHHOIO mepedopa u ¢
UCIIOJIb30BAaHMEM  TpaBWja  YMHOXEHUS;  YMEHHUE
OLICHUBATh BEPOSTHOCTH pPEATbHBIX COOBITUN W SBIICHUI,
NOHUMATh  POJIb  TPAKTUYECKH  JIOCTOBEPHBIX U
MaJOBEPOSITHBIX COOBITHII B OKpYXalollleM MHpPE U B
KU3HU; 3HAKOMCTBO C MOHSITUEM HE3aBUCHUMBIX COOBITHIA;
3HAKOMCTBO C 3aKOHOM OOJIBIIUX YHCEN U €ro pOJIbI0 B

MAaCCOBBIX ABJICHUAX

16

YMeHue BbIOHMpaTh MOAXOMSIINN HW3yYCHHBIM METOH IS
pelIeHUs 3a7a4d, MPUBOJIUTH MPUMEPbl MATEMaTHYECKUX
3aKOHOMEPHOCTEM B TPUPOJEC M JKU3HHU, PACIO3HABATH
MPOSBJICHUE 3aKOHOB  MAaTEMAaTUKA B  HCKYCCTBE,
OINUCHIBATh  OTHEJBHBIC  BBIJAIOIIMECS  PE3YJIbTATHI,
MOJYYEHHBIE B XOJIE PA3BUTHS MATEMATUKHA KaK HAyKH,
MPUBOAUTH MPUMEPHI MATEMAaTHYECKUX OTKPBITUH U HMX

aBTOPOB B OT€YECTBEHHOW U BCEMUPHON HUCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPKXAHUSA, IPOBEPAEMBIX HA OI'D

IHO MATEMATHKE
Kon IIpoBepsieMbIi 3JIEMEHT COAEPKAHUS
1 Uucna v BEIYUCIEHUS
1.1 HarypanbHubie u niensie yncna. [Ipu3Haky 1eIMMOCTH HETbIX YUCET
1o OOBIKHOBEHHBIE M JICCSATUYHBIC JPOOH, MPOIEHTHI, OCCKOHEUYHBIE
' NepuoANYecKue 1podu
L3 PanmionanbHbie quca. Apudmernyeckue oreparu c
' palMoHaIbLHBIMU YUCTIAMU
14 JlefictBuTenbpHbIe  uyucia.  ApudmeTuyeckue — omnepainuud  C
' NEeWCTBUTEIILHBIMU YUCIIAMU
L5 [TpubnuxEHubpie BBIUMCICHUS, MPaBWIA OKPYIJICHUSA, MPUKHUIKA U
' OILIEHKA pe3yJIbTaTa BEIYUCICHUIN
2 AnrebpanuecKre BhIpaKEHUS
2.1 bykBeHHBIE BhIpaKeHUs (BBIPAXKEHUS C IEPEMEHHBIMH )
’ 5 Crenenp ¢ uenbiM mokazareneM. CTENeHb C paMOHAIBHBIM
' noka3aresneM. CBOICTBA CTENEHU
2.3 MHoTO4JIeHbI
2.4 Anre6Gpandeckas 1pooOb
”E ApudmMeTnyeckuii KOpEHb HATypalbHOW cTeneHu. JleicTBus ¢
' apu(PpMETHICCKUMU KOPHSIMU HATYpPaJIbHOU CTETICHH
3 YpaBHEHUS U HEPABEHCTBA
a1 Lensie w apoOHO-panmoHaNbHBIE ypaBHeHUs. CuCTeMBl U
' COBOKYITHOCTH YPaBHEHU
3 Hensie u napoOHO-paniOHANIbHBIE HepaBeHCTBA. CHUCTEMBl H

COBOKYIIHOCTH HCPABCHCTB




3.3

Pentenue TekCTOBBIX 3a71a4

4 UucnoBsie Mocae0BaTeIbHOCTH
4.1 IlocnemoBaTeIbHOCTH, CITOCOOBI 3aJJaHUS ITOCIIEIOBATEILHOCTEN
45 Apudmerndeckass U TeoMeTpuueckas mporpeccuud. Dopmyna
' CJIOXHBIX TIPOIIEHTOB
3) OyHKIUU
OyHKMs, cnocoos! 3ananus Gynkuuu. ['papuk pynkuun. O6mactsb
OTpeJeICHUs] U MHOXKECTBO 3HaueHWH (yHkruu. Hymm dyHkmwm.
5.1. [TpoMexxyTkH 3HAKOMOCTOSHCTBA. [IPOMEXKYTKH MOHOTOHHOCTH
byHKIIMU. MakcuMymbl 1 MUHHMYMBI (pyHkrmuu. Haunbosnbiee u
HaUMEHBIIICEe 3HaUCHUE QYHKIIUN HA TTPOMEKYTKE
6 KoopauHatel Ha MpsSMOM U TUIOCKOCTH
6.1 Koopnunarnas npsimas
6.2 JlexapToBbl KOOPJIMHATHI HA TJIOCKOCTH
7 I'eometpus
7.1 ['eomeTpudeckre GUTypsl 1 KX CBOMCTBA
7.2 TpeyronpHUK
7.3 MHOTOyT0JIbHUKH
7.4 OKpyX HOCTb U KpyT
7.5 N3Mepenne reoMeTprudecKux BEJIUYNH
7.6 BekTopsl Ha MII0CKOCTH
8 BeposTHOCTH M cTaTUCTHKA
8.1 OnucarenbHasi CTaTUCTUKA
8.2 BepositHOCTh
8.3 KomOunnaTopurka
8.4 MHoxecTBa




8.5

I'padsr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI1 YYHEHUKA

1. Teomerpus,7-9 kn. YueOHuk. s o060meo0p. yupexaenuit [JI.C.
Aranacsn, B.®. byry3os, C.b. Kagomues u ap.] — 16-e uzn. — M.:
[Ipocsemienue, 2014

2. JI.C. AranacsH. I'eomerpus. 7 knacc. Pabouas tetpaas M.:
IIpocsemenue, 2017

METOJIUYECKHUE MATEPHUAJIBI JI51 YUUTEJA

1. U3yuyenue reometrpuu B 7-9 Kilaccax: METOJUYECKUE PEKOMEHAIUU:
kuaura g yuutens/ JI. C. Aranacsin, B.®. byty3os, I0.A. ['nma3koB u
ap.]- M.: IIpocsemienue, 2011

2. 3uB B.I'. .T'eomerpus: [lunaktuueckue Marepuanbl s 7 Kjacca /
b. I'. 3uB, B.M. Meiinep. — M.: [Ipocsemenune, 2010—2012.

3. T'eometpusa. Tectbl. 7-9 kmaccel: yueO.-mer. mocoouwe / II. U.
AnteiHOB-M.: Ipoda,2010.

4. KoHTpoJsibHBIE pabOThl IO TeoMmeTpuu, 7 knacc: k yueOnuky JI. C.
Aranacsna « IT'eomerpus, 7-9»/ H. b. MenbaukoBa-M.: W3a.
«9Kk3ameny, 2012.

5. N3yuenue reometpuun B 7, 8§, 9 Kjaccax: METOJIUYECKUE
pekomenaaruu: kH. st yuutens / JI.C. AranacsH, B.®. Byty30B,
10.A. I'ma3koB u 1p. -M.: [Ipocsemenue, 2009 — 2012.

6. T'aBpunosa H.®. [loypouHsle pa3paOoTKu 10 reoMeTpuu. 7 kiacc. M.:
BAKO, 2014 — (B noMol11p MIKOJIEHOMY YYUTEIIO)

7. CamocCTOsITeIbHBIE U KOHTPOJIbHBIE PA0OTHI MO aIredpe U reoOMEeTPUH
st 7 kiacca./ Epmosa A. I1., T'ono6opoasko B. B., Epmosa A. C.—
M.: Unekca, 2012

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. www. edu - "Poccuiickoe oOpa3zoBanue" deaepaibHblil MOPTAIL.

2. www.school.edu - "Poccwuiickuii 0011e00pa3oBaTeIbHBIN mopTan'.

3. www.school-collection.edu.ru/ Equnas komnexius nudpoBbix
o0pa3oBaTeIbHBIX PECYPCOB

4. www.mathvaz.ru - doCbe MKOJBHOTO yUHUTEIsI MaTeMaTUKK JloKyMeHTaIus,
pabouune MaTepuasbl A yUUTENS MaTEMAaTUKH

5. www.it-n.ru"Cets TBOpueckux yuurenei" 6. www.festival.1september.ru
dectuBaIb megarornyecKux uaeH



