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HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLLIEHWH M B3aMMHOE PpACHOJIOKEHUE, ONUPAETCS Ha  JOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. LIEeHHOCTh M3ydeHHs] F€OMETPUU HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, MPOBOJUTH
paccyXIeHusi «OT TPOTHBHOIO», OTAMYaTh CBOMCTBA OT NPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHHUS.

Bropoil uenpt0 Hu3ydeHUsT TE€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA MPHU PEIICHUU KaK MAaTeMaTHYECKHX, TaK M TMPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyaromuiicss JOJDKEH Hay4YUThCS
OTpPEJICIUTh T€OMETPUUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabeys Wiu TpeOdyeMble pa3Mepbl rapaxka Juisi aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAA JIMHUS B U3yYCHUU T€OMETPUH.
[Ipu pemieHuun 3amay MPAKTHUYECKOTO XapakTepa OOYyYaroNIMIiCs yYUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX IKU3HEHHBIX CUTyalluid, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MTOJIyYEHHOI'O pe3yJibTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TE€OMETPUU C JPYTUMU YYEOHBIMH
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBSI3M Hambojee SpKO BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue CoOOTHOIEHUs», «Meron koopauHat» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HA  IUIOCKOCTH,
«BexTopsiy», «JIBrxkeHus miockoctny, «IIpeodpazoBanus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henenw), B 9
KJ1acce — 68 4yacoB (2 yaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTpE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummerpuunble  purypsl. OCHOBHBIE CBONCTBA OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

OCHOBHBIE TIOCTPOEHHSI C TOMOIIBI LUPKYJA U JIMHEUKUA. TpeyrojbHHK.
BricoTa, Mmennana, GuccekTpuca, X CBOMCTBA.

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMNpU3HAKA PABHOOEAPEHHOTO TpeyrojbHUKa. llpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa M NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriloB TpeyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyroJibHUKAa,  INPOBEAEHHOM K  rumoreHyse.  IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTroNbHUK ¢ YoM B 30°.

HepaBeHncTBa B reoMeTpuu: HEPABEHCTBO TPEYrOJIBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie M OoJbLIed CTOpOHE TPEyrojbHHKA.
IlepnieHAUKYIIAp U HAKIOHHAS.

['eomeTpuueckoe wmecto Toudek. buccekTtpuca yriia ©  CepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTh W Kpyr, XopJla U JuUameTp, HuX CBoMcTBa. B3anmHoe
PACIIONIOKEHUE OKPYKHOCTH M IpsiMoM. KacarenbHas M cekymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIHCaHHas B Yrojl. BnucanHas W onucaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA M MPHU3HAKU.
[IpssmoyronpHas Tpaneuus.

Meton yaBoenuss meauansl. LlenTpanbHas cumMmerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHukoB, kKoddduuuent mnogodus. I[lpuszHaku nomoOus
TPEYTroiabHUKOB. [IpuMeHenne nono0us npu penieHuy NpakTHUYeCKUX 3a/1au.



CaoiicTBa miomaneit reomerpuueckux ¢uryp. dopmynsl s 1UIomanU
TpEyrojbHUKA, Mapajuiesorpamma, pomOa u Tpanenuu. OTHOUIEHUE TUIOLaaeh
MoJ00HBIX GUryp.

Brpruuciienue 1miomianen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl I[ludaropa npu pemenun
MPAKTUYECKUX 3a]1a4.

CuHyC, KOCHMHYC, TaHT€HC OCTpPOIO yIJia MPSIMOYTrOJIbHOTO TPEYrOJbHHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXIECTBO. TpuUroHOMETpUYecKre (QyHKIUU
yraoB B 30, 45 u 60°.

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTelIbHOM W XOPJIOW.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
OoKpyxkHOCTeH. OO1IHe KacaTelbHbIE K IBYyM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOPMYIIbI IPUBEICHHUS.

Pemiennie TpeyronbHUKOB. Teopema KOCMHYCOB M TEOpeMa CHHYCOB.
Pemienre mnpakTUYECKUMX 3aJad C UCIOJIB30BAHUEM TEOPEMBI KOCHHYCOB U
TEOPEMBbI CHHYCOB.

[Ipeo6pazoBanue nmogpodus. [lomodbre cOOTBETCTBEHHBIX 37IEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIAECHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
IPOTHUBOMOJIOKHO  HAMNPABJIEHHBIE  BEKTOPbI, KOJUIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalMy HaJl BeKkTopaMu. Pa3ziokeHue BEKTopa IO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS HPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYrOJAbHUKH. JlnmHa  OKpyXHOCTH. I'pamycHas w
paauaHHas Mepa yria, BbIYMCIEHUE JJIMH AYr OKpyxHocTed. [lnomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEHTapHBIC
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaTbl OCBOCHHUS NPOrpaMMbl  y4eOHOTrO Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MATHUKOB M POCCHMCKOM MAaTEMAaTHYECKON WIKOJBI, K HCIIOJIb30BAHUIO 3TUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH rpakJlaHWHA W peallu3allii ero
npaB, TMPEACTaBICHUEM O MaTeMaTHUYEeCKUX OCHOBaxX (PYHKIMOHUPOBAHUS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYp IpakJIaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHHUIO 3TUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHIIUIIOB B IEATEIIBHOCTH YYEHOTO;

3) Tpy10BO€ BOCIUTAHUE:

YCTAHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHUM NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTEIBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHM, OCO3HaHHBIM BHIOOPOM U
MOCTPOCHHEM MHANBUIYaATLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PELICHWH, pacCyXIECHUH, YMEHHUIO BHUIETh
MaTeMaTU4EeCKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHHUA:

OpPHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHNN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHsI YEJIOBEKA, MPUPOIBI U
o0miecTBa, MOHUMAHUEM MaTEeMaTHMYECKOM HayKd Kak cdepbl UeI0BEUYECKOM
NEATEIIBHOCTH, JTANlOB €€ Pa3BUTHsS M 3HAYMMOCTH JUIS Pa3BUTHSA LIMBUIIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaTeMaTH4YECKOM KYyJbTYpOH KakK CPEICTBOM
IIO3HAHUS MHpPA, OBJAJCHHUEM IMPOCTEUINMMH HABBIKAMHU HCCIIEI0BATEIbCKON
NEATEIbHOCTH;



6) ¢usuyeckoe BocnuTaHue, (GOpMHPOBAHHME KYJILTYPbl 310POBbS H
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXA, peEryispHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalMel Ha MPUMEHEHUE MaTeMaTUUYEeCKUX 3HAHUM I pelieHus 3a1a4
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICHCTBUSIM B YCJIOBHUSIX HEONPEACIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHUS, HABBIKM U KOMIIETEHIIMU U3 OMBITA APYTHUX;

HEOOXOUMOCThI0O B (OPMHUPOBAHUM HOBBIX 3HAHUW, B TOM YHCIIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HAaBaTh  CTPECCOBYIO  CUTYallMlO, BOCIPUHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE YUeOHbIE JeiicCTBUSA

ba3oBble JJoruuyeckue aelcTBUA:

e BBUIBJISITH M XAPAKTEPHU30BaTh CYIIECTBEHHBIE MPU3HAKH MATEMaTHYECKUX
00OBEKTOB, TOHATHH, OTHOIICHUN MEXIYy TOHATHUAMH, (HOPMYIHPOBATH
ONpENICJICHUS]  TOHSTUW, YCTAHABJIWMBATh  CYIIECTBEHHBIM  IPU3HAK
KJIacCH(UKAIIMK, OCHOBAHUSA JUIi OOOOIICHUS W CpPaBHEHUS, KPHUTCPHUH
MPOBOJIMMOTO aHAJIN3a;

e BOCHpPUHHUMATh, (QopMmynupoBaTh U  MNpeoOpa3oBBIBATHL  CYKIACHUS:
YTBEPAUTEIbHBIE W OTPHUIIATENIbHBIC, C€IWHUYHBIC, YaCTHbIE W OOIIHE,
YCJIOBHBIE;



BBISABIIATD MaTeMaTU4YEeCKUe 3aKOHOMEPHOCTH, B3aUMOCBSI3HU u
npotuBopeurss B (akTaxX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
IpeiaraTb KpUTEpUU Il BBIABICHUS 3aKOHOMEPHOCTEN U IIPOTUBOPEUHNA;
JeJaTh BBIBOABI C HCIIOJb30BAHUEM 3aKOHOB JIOTMKM, ACAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh J0Ka3aTelbCTBA MAaTEMAaTHYECKUX YTBEPXKICHUU (IIpSMbIE U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH

IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;

BbIOMpaTh crnocob pemieHus ydeOHOM 3amaun (CpaBHMBATh HECKOJBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

Bba3oBble ucciienoBaTeibcKue 1eHCTBUA:

e HCIIOJIb30BAaTh BOIPOCHl KaK HCCJIEI0BATEIbCKUNA WHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BONPOCH], (UKCUPYIOIIUE MPOTUBOPEUHE, MPOOJIEMY,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

e NPOBOAUTH IO CaMOCTOATEIbHO COCTABICHHOMY IUIaHYy HECIIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 0O0BEKTA, 3aBUCUMOCTEN 0OOBEKTOB MEXKIY COOOI;

e CaMOCTOATENHHO (HOPMYIMPOBATH OOOOIIEHUS M BBIBOJBI IO pe3yJbTaTaM
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

e TIPOTHO3UPOBATH BO3MOKHOE PA3BUTHE IIPOIIECCa, a TaKXKE BBIIBUTATh
MIPEIIOIOKEHUS O €70 Pa3BUTHHU B HOBBIX yCIIOBHUSX.

PabGora ¢ undgopmanmeii:

e BBISABJISATH HEJAOCTATOYHOCTh M M30BITOYHOCTH HMHGOPMAIMH, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

e BHIOMpATh, AaHAIM3UPOBATH, CHUCTEMATH3UPOBATH M HHTEPIPETHPOBATH
UHGOPMAIINIO PA3IMYHBIX BUIOB U (DOPM Ipe/ICTaBICHUS;

e BbIOMpaTh (opmy mpencTaBieHuss HUHPOPMANMM W WIUTIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

e OIICHWBATH HAAEKHOCTH HHPOPMAIMHM IO KPHUTEPHUSM, MPEIITOKCHHBIM
yuuTeleM WK cHOpPMYITHUPOBAHHBIM CAMOCTOSITENBHO.

KoMMyHuKaTHBHBIE YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:
e BOCHPHUHHMATH M (OPMYITHPOBATH CYXKICHHUS B COOTBETCTBHH C YCIOBUSMU
U LEeISIMH OOIICHHMS, SICHO, TOYHO, TPAMOTHO BBIPaXKaTh CBOIO TOUYKY 3PCHHS



B YCTHBIX M NHMCBMEHHBIX TEKCTAaX, JaBaThb MOSICHEHHs MO XOAY PELICHMS
3a/1a4l, KOMMEHTHPOBATH ITOJIyYECHHBIA pE3yJIbTaT;

B X0Jle¢ 00CYXXIEHUS 3a/JaBaTh BOMPOCHI MO CYHIECTBY OOCYKIa€MOU TEMBI,
po0JIeMBbl, peraeMoi 3ajaun, BbICKa3bIBaTh UAEH, HAIICJICHHbIE HA MOMUCK
pElIeHMs, COIMOCTAaBIsATh CBOM CYXACHUS C CYXKICHUSIMU JPYrUX
YYaCTHUKOB JHMAJIOTa, OOHApYXMBaTh PA3IMYME U CXOJCTBO MO3ULUH, B
KOPpPEKTHOU (hopme GOpMyIHpOBaTh Pa3HOIIIACHS, CBOU BO3PAKECHUS;

e NPEJCTaBIATH PE3yJbTaThl PEIICHUS 33J1a4H, SKCIIEPUMEHTA, UCCIIEJOBaHUS,
IPOEKTa, CAMOCTOSITENIbHO BEIOMPATh (POpMAT BBICTYIUIEHUS ¢ YUETOM 3a/1a4
pe3eHTalMu U 0COOCHHOCTEN ayAUTOPHH;

e INOHMMATh M UCHOJIb30BaTh NPEUMYIIECTBA KOMAHAHONW W WHIWBUIYAIbHOU
paboThl MpU pelIeHnH Y4eOHbIX MATEMAaTUYECKHUX 3a/1a4;

e NPUHHUMATH II€JIb COBMECTHOM JEATEeNbHOCTH, MJIAHUPOBATH OPraHU3AIUIO
COBMECTHOW paloThl, pachpeaenarb BUIbl pPabOT, JOroBapuBaTHCA,
o0CyXJ1aTh MPOIIECC U Pe3ynbTaT padOThl, 0000IATh MHEHUS HECKOJIBKUX
JIIO/IEH;

e y4yacTBOBaTb B TIpynmnoBbiXx (opmax paboTel (0OCYyXIeHus, OOMEeH

MHEHHUSIMH, MO3TOBbIE IITYPMbI U APYTUE), BHIMOIHATH CBOIO YacCTh pabOThI

U KOOpPAMHHUPOBATH CBOM JEHCTBUSI C JAPYTMMHU WIEHAMH KOMAaHJbI,

OLIEHMBAaTh KAayeCTBO CBOEr0 BKJIaJa B OOLIMI NPOAYKT IO KPUTEPHSM,

c(OpMyJIUPOBAHHBIM YYaCTHUKAMH B3aUMOICHCTBHSL.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

e CaMOCTOSITEJIbHO COCTAaBJISATHh IUIAH, alTOPUTM pELICHHs 3a1adu (WIH €ro
4acTh), BBIOMPATh CHOCOO pelIeHUs ¢ Y4ETOM HMEIOIIUXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTPOJIb, SMOLMOHAJIbHbIH HHTEJJIEKT:

e BIIAJIETh CIIOCOOAMU CAMOIIPOBEPKH, CAMOKOHTPOJISI MIPOIECCa U pe3ysibTaTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

e MPEABUACTH TPYAHOCTH, KOTOPHIE MOTYT BOSHUKHYTh IIPU PEIICHUN 3aJa4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

e OLICHMBATh COOTBETCTBUE PE3YJIbTATA AESITEIBHOCTH MOCTABICHHOMN LIENHU U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYarOIIMICS TMOJTYYUT CIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh HW3ydeHHBIE TEOMETpUYECKHE (UTYpPHI, ONPEAETATh UX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3anaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIMYHUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHMHEWHBIX W YIJIOBBIX BEJIMYUH TPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEIPEHHBIX TPEYTOJILHUKOB MIPU PEIICHUH 3a/1a4.

[IpoBOUTE JTOTHUYECKHE PACCYXKIACHUS C HUCIOJIB30BAHUEM T'€OMETPUUECKUX
TEOPEM.

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEYroJibHUKa, B PEIICHUU T€OMETPUUECKHUX 3a]1a4.

Onpenensts NapaieIbHOCTh NMPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajielbHOCTh NPSIMBIX C MOMOILIBI) pPaBEHCTBA
PACCTOSHUN OT TOYEK OJHOM MPSIMOU 10 TOUEK APYTrOU MPSIMOM.

PemaTe 3amaun Ha Ki1eT4yaToil Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEepPECEYEHNN JABYX IMapajulesibHbIX NpPsMBIX cekylleil. Pemars npakTtuyeckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

Brnanerp NOHATHEM TE€OMETPUYECKOTO MeECTa TOYEK. YMETh OIpPEAEisaTh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, ITOJIb30BATHCSI UX CBOMCTBAMU. Y METh IIPUMEHSATH 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

BiageTp MmoHSATHEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (pakTamMu O TOM, YTO OWCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA NEPECEKAOTCd B OJHOM TOYKE, WU O TOM, 4YTO CEpPEINHHBIC
MEPIIEHAUKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IEPECEKAIOTCS B OJJHOW TOUKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIEHANKYIAPHOCTH KacaTeJIbHON U paguyca, MPOBEAEHHOIO K TOYKE KACAHUS.



[Tonbp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMH, TOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOANTE OCHOBHBIE T€OMETPUUYECKHUE MOCTPOEHHUS C TMTOMOIIBIO IUPKYJIS U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YJIbTATHI:

Pacno3naBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX JJIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

[IpuMeHsThL CBOMCTBA TOYKHM TEPECEUCHHS MEIWaH TPEyroyibHUKa (LIEHTpa
Macc) B pelieHru 3aad.

Brnaners moHsiTueM cpeHed JIMHUM TPEYroJdbHUKA U Tpamneluu, MPUMEHSTh
UX CBOWMCTBa MpU pEIICHUU TeoMmeTpudeckux 3aaad. [lomwp3oBaTthcsi Teopemoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

[IpuMeHsTh IpU3HAKK TTOA00USI TPEYTOJILHUKOB B PEIICHUH T€OMETPUICCKUX
3a/ay.

[Tons3oBathest TeopeMoit Iludaropa mis pemieHUS TeOMETPUUYECKUX H
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
IPSIMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ATUMU MOHATHIMU JJIS PELICHUS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMH BIMCAaHHOTO M UEHTPAJIbHOIO YIJVIa, HMCIOJIb30BATh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MoOHSATHEM OINMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEIIEHHUH 3a]1a4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MPUMEHEHUEM MOJ00US W TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

K koniy oOydenus B 9 kjacce o0OydarOUIUMCS MOJYYUT CIEAYIOIINE
MpPEAMETHBIE PE3YJIbTATHI:

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIBIO PA3JIMYHbIE 3JEMEHTHl MPSMOYTOJBHOIO TPEYroJibHUKA («pelieHue



MPSMOYTOJILHBIX TPEYTOBHUKOBY). HaXoMUTh (C TOMOIIBIO KATBKYIISATOPA) IITUHBI
U Y61 JUTsl HeTAOJMWYHBIX 3HAYCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBECHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM JIJII HAXOXKJEHUS COOTHOIICHHA MEXIY TPUTOHOMETPHUESCKUMHU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB W KOCHHYCOB JIJISI HAXOXKJICHUS Pa3TUIHBIX
AJIEMCHTOB TPEYTrOJbHUKA («PEIICHWE TPEYTrOJBHUKOBY»), MPUMEHATh WX IPHU
pEIICHUH TeOMETPUUYECKHIX 3a]1a4.

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
Guryp, ymMeThb BBIYUCISATH JUIMHBI M HAaXOJIWUTh YIJBl y TOJOOHBIX QUTYP.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

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

[Tonb30BaTBCSA BEKTOpAaMHU, NMOHUMATh MX TEOMETPHYCCKHA WM (U3HUCCKHM
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3aj]ad.
[TpuMeHATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOXKICHHSI IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT Ha TIUIOCKOCTH, INPUMEHSATH €ro B
PEIICHUH T€OMETPUYECKUX U TTPAKTUYCCKUX 3a]1a4.

BrageTs MOHATHSAMH MPaBUIBHOTO MHOTOYTOJIBHHKA, JJIUHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXKHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHUCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh IMoydeHHbIC YMEHHUS B MPAKTHYCCKUX 3a/1a4ax.

Haxomute ocu (WJIM TEHTPBI) CHMMETPHHM (HUryp, TPHUMEHSTh JBHIKCHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TpyMEHATH TOJIYYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH JIJIS 3aJ1a4 PeaIbHOM JKU3HHM U MPOBOJUTH COOTBETCTBYIOIIUC BHIYMCIICHHUS
C TPUMCHECHHEM IOA00HMS W TPUTOHOMETPHUYCCKUX (PYHKIHMHA (TMOJB3YSACh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KounyecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBanue pa3esioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreimme reome eCKHe
p TUI/IHII/I reoMeTpuyeckue Gurypsr u Butmorexa LIOK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14 1
https://m.edsoo.ru/7f415e2e
BCIIMYNH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJIOB 14 1 bubnuoreka [JOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPCHHUE, OOODIICHIE SHATHH https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 5 0



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

8 KUIIACC

KoanuecTBo 4acon DJIeKTPOHHbIE
HanmeHnoBaHnue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
. bubnuorexa [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MIPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB u ff[Horo OJ'iII;IHJITIX ¢bur 14 1 bubnmorexa [JOK
peyr a P https://m.edsoo.ru/7f417e18
[Tmomanau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. BriricanHbie
5 OIHMCAHHBIC YETHIPEXYTrOJIbHUKH. 13 1 bubnuoreka [JOK
KacarenbHble k okpyxkHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPY>KHOCTEH
bu6mmoreka [JOK
6 I1 606 i 4 1
OBTOPEHIE, OOODIICHHE SHAHIH https://m.edsoo.ru/7f417e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0



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

9 KUIIACC

KoanuyecTBo 4acos DJIeKTPOHHBbIE
HanmeHoBaHMe pa3/ieioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnnorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmonobus. Metpuueckue 10 1 bubnnorexa [JOK
COOTHOIIIEHUS B OKPY’KHOCTH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
B 12 1
3 CHTOPH https://m.edsoo.ru/7f41al2c
bu6moreka [IOK
4 9 1
JlexkapTOBBI KOOPMHATHI HA TUIOCKOCTH httos://m.edsoo.ru/7f41a12¢
[IpaBusibHBIE MHOTOYTOJIBHUKH. JlTHA
5 01? HOCTH U TIJIO y; b Kpyra 8 8 Bubnmorexa [JOK
Py Hl HU pyra. https://m.edsoo.ru/7f41al2c
Brruncnenune miomanein
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHME, 0000IIEHNE, CUCTEMATU3AIIHS 7 5 bu6mmoreka [IOK
3HAHUM https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 6 0



https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c
https://m.edsoo.ru/7f41a12c

MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeIMeTHbIE Pe3YIbTATHI 0CBOEHHS OCHOBHOI
NPOBePsIEMOro .
o0pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpus
Pacnio3HaBate M3ydeHHbBIE TeOMETpHYECKHE (DUTYPBHI, ONPENeNiaTh UX
B3aUMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue QUrypsl,
6.1 BBITIOJTHATh YEPTEXKU TI0 YCIOBHIO 337a4yd. V3MepsTh JTUHEHHBIE U
YTJIOBBIE BETMYMHBL. Perrare 3aaun Ha BEIYUCIICHHUE JUTHH OTPE3KOB U
BEJIMYWH YTJIOB
Jlenatb TpyOyr0 OICHKY JMHEWHBIX W YIIIOBBIX BEJIHYUH MPEIMETOB B
6.2 peaJlbHOM JKU3HH, pa3MepoB MPHUPOJHBIX 00bEeKTOB. Pasznuyars
pa3Mepsbl 3TUX 00BEKTOB MO MOPSAIKY BETUUNHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKUM 3a/1adam
[Tonb3oBaTbcsl MPU3HAKAMK PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
6.4 TIPU3HAKW U CBOMCTBA PaBHOOCIPEHHBIX TPEYTOJIBHUKOB MPU PEIICHUN
3a/a4
65 [IpoBoauTh  JOTHYECKHE  PACCY)KIEHUS  C  HCIOJIb30BAaHUEM
' FEOMETPUYECKHUX TEOPEM
[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, MPOBEAEHHOW K TUIOTEHY3E
PSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKHIX 33124
Onpenensats napayieIbHOCTh MPSMBIX C MOMOIIBIO YIJIOB, KOTOPHIE
. obpa3yer ¢ HUMH cekymias. OnpeaensaTh MapaieIbHOCTh MPSMBIX C
' MOMOIIBIO PABEHCTBA PACCTOSHHUI OT TOYEK OJHOW MPSMOI O TOYEK
APYrou mpsmMou
6.8 Pemats 3a1aumn Ha kiieT4aroii Oymare
[IpoBOANTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE M OYyKBEHHbIE
6.9 3Ha4YeHUs YIJIOB B TEOMETPUYECKHX 3aJadyax C HCIOJb30BaHHEM

CYMMBI YIJIOB TPCYTOJIbHHUKOB W MHOI'OYT'OJIbHHKOB, CBOICTB YI'JioB,

O6pa3OBaHHLIX Inpu MNEpCeCCUCHUN [IBYX MNAPAJUICIIBHBIX HPAMBIX




ceKyllel. Pemare npakTuyeckue 3aa4i Ha HaXO0K/JICHHUE YIJIOB

BJIaI[eTB IIOHATHEM reoMEeTpUICCKOIo MECTa TOYCK. YMmeTh

6.10 ompeneniaTh OUCCEKTPUCY yIila M CEepeAWHHBIA TEPHEeHIUKYIIp K
OTPE3KY KaKk FT€OMETPUICCKHIE MECTa TOUYCK
DopMyIHpOBaTh ONPEICIICHUS OKPY)KHOCTH U Kpyra, XOpIbl |
6.11 IaMeTpa OKPY)KHOCTH, TI0JIb30BAaThCS WX CBOMCTBaAMHU. YMeETh
MPUMEHSITh 9TH CBOWCTBA MIPU PEIICHUU 33134
Bragere TOHSATHEM ONMHMCAHHOW OKOJIO TPEYrOJIbHWKA OKPYXKHOCTH,
yMeTh HaxomuTh e¢ TmeHTp. [lomp3oBarbest (pakTraMu O TOM, HTO
6.12 OMCCEKTPHUCHI YTI0B TPEYTrOJbHUKA MEPECEKAIOTCS B OJTHOM TOYKE, U O
TOM, YTO CEPEAWHHBIC TEPICHANKYISIPHl K CTOPOHAM TPEYrOJIbHHKA
MEPECEKAIOTCS B OJHOM TOUKE
Bragerp TOHATHEM KacaTebHOW K OKPYKHOCTH, TIOJB30BAThCS
6.13 TEOPEeMOW O TMEPHEeHIUKYSIPHOCTH KacaTeIhbHOM U pajauyca,
MIPOBEIEHHOTO K TOYKE KAaCAHHS
614 [Tonp30BaThcsl MPOCTEHIIMMH TEOMETPHUSCKUMH HEPABEHCTBAMH,
' MMOHUMATbh UX MPAKTUYECKUI CMBICIT
6.15 [IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE IOCTPOEHUS C MOMOIIbIO
' LHUPKYJIA U JIMHEHKHU
8 KUIIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTeJbHOM NPOrPaMMbl OCHOBHOI'0 001ero 00pa3zoBaHus
pe3yJibTara
6 I'eomeTpus
61 PacriozHaBaTh OCHOBHBIE BHBI YETHIPEXYTOJIBHUKOB, MX AJIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPHU PELICHUH T€OMETPHUECKUX 33134
6.2 [IpumeHsaTh CBOWCTBA TOYKM TMEPECEUEHUS MEAWaH TPeYroJbHHKA
. (meHTpa mMacc) B pelieHun 3a1a4
Brnagery mnoHsTHEM CcpeaHEeW JIMHUM TPEYrojlbHUKAa U TpaleluH,
6.3 OPUMEHSTh WX CBOMCTBa MpH pEIIEHUH TE€OMETPHUUECKUX 3aj1ad.

[Tonp3oBatbes Teopemoit daneca U TEOPEMON O MPONMOPLUHUOHAIBHBIX

OTPE3KaX, MPUMCHATH UX JISI pCHICHUSA NPAKTUYICCKUX 3a/laYd




6.4

[IpumensaTs mnpu3Haku N0A00US  TPEYTOJIbHUKOB B PELICHUU

TCOMECTPHUUICCKUX 3ada1d

6.5

[Tone3oBaTbes Teopemoit Iludaropa s pemieHus reoMeTpUIECKUX U
IMPAKTUYCCKUX 3aJa4. CTpOI/ITL MaTEMaTUYCCKYIO MOACIb B
IMMPAKTUYCCKUX 3aJadax, CaMOCTOATCIbHO ACJIAaThb qepTén( U HaXOJUThb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagete noHATHSMM CHHYCAa, KOCHMHYCAa M TaHIEHCAa OCTPOrO yIja
MIPSIMOYTOJIBHOTO TpeyroibHUKa. [lonb30BaTbCsd ATUMH NOHATUSAMU

I PEIICHUSA MMPAKTUYCCKUX 3aJa4

6.7

Boruncnsate (pa3nuyHbIMU crioco0aMu) IUIOLIAAb TPEYroJdbHUKA |
IUIOUIAAM MHOTOYTOJBHBIX Guryp (moJyib3ysich, TJe HE00X0AUMO,
KalbKynaTopoM). [IpuMeHsTh MOTy4YeHHbIE YMEHHS B MPAKTHUYECKHX

3a7a4ax

6.8

BirageTs MOHATHAMM BOMCAHHOTO M IEHTPAJIBHOIO yIria, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yrilax MeXay XOopAaMu (CEeKyLIUMHU) U
yrie MeXIy KacaTeJIbHOW M XOpJOM NpPH PEHIEHUH T'€OMETPUYECKUX

3a1a4

6.9

BJ'Ia,Z[eTB IIOHATUEM OIIMCAaHHOI'O ‘IGTBIpéXYFOJ'IBHI/IKa, IIPUMCHATH

CBOMCTBA OMUCAHHOTO YETHIPEXYrOJbHUKA [IPH PEIICHUH 3a1a4

6.10

[IpumensTh moONy4YeHHbIE 3HAHUS HA MPaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a]ad pealbHON KU3HU U MPOBOIUTH
COOTBETCTBYIOILIME BBIUMCICHHUS C TNPUMEHEHHEM TNoao0us U

TPUTOHOMETPHH (IOJIB3YSICH, TJIe HEOOXOAUMO, KAIbKYISTOPOM)

9 KJIACC

Kon
NpoBEPsSIEMOro
pe3yJibTara

IIpoBepsiemble NpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETpUYECKHE (PYHKLHU OCTPHIX YIJIOB, HAXOJUTh C UX
IIOMOUIBIO PA3JIMYHBIE DJIEMEHTBHI IPSIMOYTOJIBHOTO TPEYroJIbHUKA
(«pemieHne  MPSIMOYTOJBHBIX ~ TPEYroJibHUKOB»). Haxomute (¢

IIOMOIIIBIO KaJ'ILKyJ]ﬂTOpa) JJIMHBI U YTJIbL JJI4 HETAOIMYHBIX 3HAYECHUI




6.2

[Tonwp30BatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKJIECTBOM JIJII HAXOXKJICHHUS COOTHOLIECHHM

MCXKAY TPUTOHOMETPHUYCCKUMU BCIIMUNHAMUA

6.3

Hcnonp30Bare TEOpEMBI CHHYCOB M KOCHUHYCOB [UIsl HAaXOXKICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELIEHUE TPEYrOJbHUKOBY),

IMPUMCHATH UX IIPU PCIICHUHN I'COMCTPHUICCKUX 3a1a4

6.4

Bnanerr mossTHSMH TpeoOpa3oBaHUs MOJOOMS, COOTBETCTBEHHBIX
aneMeHToB moJ00HbIX (uryp. Ilonb3oBaThcs CBOMCTBAMU T0100MS
MIPOU3BOJBHBIX (PUTYpP, YMEThb BBIYHMCIATH JJIMHBI U HAXOJUTH YTJIbI Y
nono0HbIX Quryp. IIpuMeHsTh CBOWCTBA MOJOOMS B MPAKTHYECKUX
3aja4aXx. YMeTb NPUBOJUTH MpPUMEPHl MMOJOOHBIX (Quryp B

OKpYKaIoIlleM MUpe

6.5

[lonb3oBaTbcsi TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpA, O

MPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[Tonp30BaThCcsi  BEKTOpaMH, TMOHUMATh WX TEOMETPUYECKUN |
(bu3nuecKkuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢usnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB

JUTSI HAXOXKICHUS JUTUH U YTII0B

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IINIOCKOCTH, IMIPUMCHATH €0 B

PEIICHHUHU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3aaa4

6.8

Bnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI IYI'M OKPY)KHOCTM U paJMaHHON Mephl yria,
yMeTb BBIYMCIATH IUIOHIaAb Kpyra W ero uacred. Ilpumensars

IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3a/ladax

6.9

Haxoaute ocu nnu LHCHTPbI CUMMCTPHHA (1)I/Il"yp, IIPUMCHATH IBUKCHHA

IIIIOCKOCTHU B HpOCTCﬁH.IHX clryqgasax

6.10

[IpuMeHsAT, NOMy4YEeHHBbIE 3HAHUS Ha MPaKTUKE — CTPOUTH
MaTeMaTUYECKUE MOJEIN Ul 3aJad peajbHON XU3HU U NPOBOIUTH
COOTBETCTBYIOLIIME BBIUUCICHHS C NPUMEHEHHEM TOoJ00us U
TPUTOHOMETPUYECKUX (YHKUMH (MONB3ysich, TIA€ HEo0X0auMo,

KaJIbKYJISATOPOM)




HNPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
HavaneHble nonsitust reometpun. Touka, npsimasi, OTpe3oK, Jyd. Yroi. Busel
6.1 yriioB. BepTukaibHble W CMexHbIe Yrubl. buccektpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanmiensHoCTh U NepreHUKYASPHOCTD MPSIMBIX
6.9 Cummerpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETPHUH.
' [IpuMepsl CUMMETPHH B OKPYKAIOIIIEM MUPE
6.3 OCHOBHBIE TIOCTPOEHHSI C TOMOIIBK) LHUPKYJIS W JIMHEWKH. TpeyroyibHHK.
' BricoTa, meanana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE W pPAaBHOCTOPOHHUM  TpeyroiabHuUKU. HepaBeHCTBO
' TpPEeYrojJbHUKa
65 CBoiicTBA ¥ TIPU3HAKKH PABHOOCAPEHHOTO TpeyroyibHUKA. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
6.5 CBolicTBa U MPU3HAKU MapajuIebHBIX OpsiMbIX. CyMMa yrilioB TPEYrojabHHUKA.
' Bremnue yriiel TpeyrojbHUKa
[IpsimoyronpHbiii  TpeyroiabHUK. CBOWCTBO MEIUAHBI MPSIMOYTOJIBLHOIO
6.7 TPEYroJbHUKA, MPOBEIEHHONW K runorteHy3e. llpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBenctBa B reomMeTpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoO#, TeopemMa o OonblieM yrie u Oojblield CTOpOHE
TpeyroybHUKa. [lepneHauKysp u HaKJIIOHHas
6.9 l'eomeTpuueckoe Mecto TOYeK. buccekrpuca yria ©  CepeMHHBIN
. NEPHEHANKYJIAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U Kpyr, XopJa M JuaMeTp, HuX cBoiictBa. B3aumHoe
6.10 pacmoyioKeHue OKpy:KHOCTH u mnpsmoi. KacarenpbHas u  cekymas K
OKPY>KHOCTH
611 OKpyXHOCTb, BINHCAHHas B yroj. BrnucaHHas M oOnMcaHHas OKPYKHOCTHU

TPEYTrOJIbHUKA




8 KUIIACC

Kon IIpoBepsiemMblii 31eMEeHT COepPKAHUSA

6 I'eomerpus

6.1 Yerpipéxyrosnbauku. [lapamenorpamm, ero npu3Haku U CBOMCTBA

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

6.3 Tpaneuwus, paBHOOOKast Tpamnenws, e€ CBocTBa U Mpu3HaKku. [IpsmMoyroapHast
' Tpaneuus

6.4 Meron yaBoenusi Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OopeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Togo6ue TpeyronbHUKOB, KOd(pduiueHt nonodus. Ilpusnakum nomgoOus
' TpeyrojabHUKOB. [IpruMenenne nogo0us npu peneHnH NpakTUIeCKUX 3a1au

6.7 @opmynbl A8 IUIOMIAAU TPEYrojibHUKA, MapajjenorpamMmma, pomba u
' Tpaneuuu

6.8 CpoiicTBa turomaae reomerpuueckux ¢uryp. OTHOIICHHWE IUIOMIAEH
' MoI00HBIX puryp

6.9 Brruncrnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa npu pemeHun
' IIPaKTUYECKUX 3a7a4

CuHyC, KOCHHYC, TaHT€HC OCTPOIO yIJIa NPSMOYIOJIBHOTO TPEYrOJIbHMKA.
6.11 OCHOBHOE  TPUIOHOMETPHUYECKOE  TOXKAECTBO. TpHUrOHOMETpHUYECKHE
¢bynkun yrinos B 30°, 45° u 60°

6.12 BrnycanHblE M LEHTpalbHbBIE YIVIBI, YroJl MEXAy KacaTeJIbHOM U XOpAOM.
' VYTibl MEXIY XOpIaMU U CEKYLIUMU

6.13 Brrcannblie v onMCaHHbIE YETHIPEXYTOIbHUKU

6.14 B3aumHOoe pacnonoxeHue IBYyX OKpyXHocTed. KacaHuwe OKpyXHOCTEH.
' OOm1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KJIACC
Kon IIpoBepsieMblii 3JIEMEHT COACPKAHUS




I'eomerpus

Cunyc, xocunyc, TanreHc yrios ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE

ol TOXJIECTBO. DOPMYJIBI IPUBEACHUS
Pemrenne TpeyronpHHKOB. Teopema KOCHHYCOB M T€OpeMa CHHYCOB. PemieHue
6.2 MPAKTUYECKUX 3a7ad C HCIOJIb30BAHHEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHUHYCOB
6.3 [Ipeo6pazoBanwme momxoous. [1og00rme COOTBETCTBEHHBIX JIEMEHTOB
6.4 Teopema 0 nmpous3BeAEHUH OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEICHUHN OTPE3KOB
' CEeKYILUX, TEOpEeMa O KBaJpaTe KacaTeJIbHOU
Bexkrop, umHa  (MOJIYJIb) BEKTOpa, COHAIIPABJICHHBIE  BEKTOPBHI,
65 MPOTHBOIIOJIOKHO ~ HANPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTEpAIH HAJl BEKTOpaMu. Pa3inokeHne BeKTopa 1o JByM
HEKOJIJTHHEAPHBIM BEKTOpaM
66 Koopanuats! BekTopa. CKansipHOE TpPOU3BENEHHE BEKTOPOB, IPUMEHEHHUE LIS
' HaXO0XICHUS JUTHH U YTIIOB
JlekapTOBBI KOOPJMHATHI HA MJIOCKOCTH. YPaBHEHUS MPAMON U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIUHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHOCTH. ['pajycHasi u paguaHHasi Mepa yria, BIYUCICHHUE UTUH JyT
' OKpPY>KHOCTEH
6.10 [Tmomanp kpyra, cCeKTopa, cerMmeHTa
6.11 JIBuKEeHUST TUIOCKOCTH W BHYTPEHHUE CHUMMETpUH ¢(uryp (3meMeHTapHbIe

npeacrasienus). [lapamnenbusiii nepeHoc. [ToBopor




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

Kon
NpoBepPsieMOro
TpeOoBaHUs

IIpoBepsiemble TPeOOBaHUS K MPEAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0miero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHSAMH: MHOXECTBO, IIOJIMHOXECTBO,
OolepalMy HaJ MHOXECTBAMM; YMEHHE OIEPUPOBATh IOHATHIMMU:
rpad, cBsi3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELIEHUH
3aJa4; yMEHHE HCIOJIb30BaTh IpapUuecKoe MPeICTABICHIE MHOXKECTB
JUISI OTIMCAHUsl PEAVIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELIEHUU 33]1a4

U3 JIpYTUX y4eOHBIX IPEIMETOB

YMeHHne onepupoBaTh MOHATUAMM: ONPEIEIICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHWE pACIO3HaBaTh HWCTUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEJIMMOCTh HAaTypalbHBIX YHCEJ, MpPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCIO0, MOIYlb 4YHcia, OOBIKHOBEHHas IpoOb U
necsiTuYHasi IpoOb, CTAaHAAPTHBIN BUJ YHCIA, PAallMOHAIBHOE YUCIIO,
UPpPALMOHATILHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINIOJHATH JIEHCTBUSL C  YWCIaMH, CpPaBHUBATb W
yIOPSAOYMBATh 4YMCA, MPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATh YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKkuil KBaJpaTHBIA KOPEHb, MHOTOYJICH, alredpandeckas
IpoOb, TOXKIECTBO; 3HAKOMCTBO C KOPHEM HAaTypaJbHOW CTENEHH
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH H
BBIPQKEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHUTEIH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYNT Pa3HOCTH KBAJApaToB H

KBaJpaTa CyYMMBbI U pa3HOCTU

YmMmenue ONICpUPOBATh NNOHATUAMU: YHUCIIOBOC PABCHCTBO, YPABHCHHC C




OJHOW IIEPEMEHHOM, YHUCIOBOE HEPAaBEHCTBO, HEPAaBEHCTBO C
IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHbIE UM KBAaJpaTHbIC ypaBHEHMS,
IPOOHO-PAIMOHANBHEIE YPAaBHEHHS C OJHOW MEPEeMEHHOW, CHUCTEMBI
JBYX JUHEHHBIX YPAaBHECHMI, JIMHEHHBIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-paliOHAIBHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCJIE IIPU PELICHUN 3a]a4 U3 JPYTUX IPEIMETOB
YU TPAKTUYECKUX 3a/]ad; YMEHHME HCIIOJIb30BaTh KOOPIMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEXKYTKH
BO3pacTaHMsi, YObIBaHUS, HAWOOJbIlIee W HAUMEHbIIEE 3HAYEHUS
GbyHKIMH; yMEHHE OTIepUpOBaThH HNOHATUSMU: npsimast
MPOMOPIIMOHAIBHOCTD, JIMHEHHAss QYyHKUUS, KBagpaTuyHas (QyHKIHS,
oOpaTHasi TPONOPLUOHANBHOCTh, Mapabona, rumnepbosia; yMeHHe
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA(QUKH I OTIPECIICHHS
CBOMCTB IPOILIECCOB M 3aBUCUMOCTEH, Ul pelleHHs 3a4ad U3 APYrux
Y4EOHBIX MPEIMETOB W PpEIbHOW JKHU3HM; YMEHHME BBIPaXKaTh

(dhopmMynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenue OIIepUpPOBATH MOHSTUAMH: MOCIIEI0BATENbHOCTD,
apudmernyeckass U TeoMeTpuyeckass  MPOrpPecCUu;  yMEHHE
UCIOJIb30BaTh CBOWCTBA MOCIEA0BATEIbHOCTEH, (GOPMYIBI CYyMMBI H
oOl1ero wjieHa ImpH pelIeHUd 3a/ady, B TOM YHCIE 3a1ad U3 APYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfliaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, HOCHY TOBAapOB U CTOUMOCTb
ITOKYIIOK U YCJIYTI', HAJIOTH, 3a1a4U U3 oOnactu YIIPpaBJICHUS JINYHBIMU U
CEMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHIO  3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,[[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMM: (UTypa, TOUYKa, OTPE30K, MpsiMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHUM TPEYroJbHUKH, MPSMOYTOJBHBIA TPEYTrOJNbHUK,

MEIHaHa, 6I/ICCCKTpI/ICEl MU BBICOTA TPCYTrOJIbHHUKA, ‘-ICTBIpéX}/TOJ'ILHI/IK,




napajienorpaMMm, poMO, TPSIMOYTOJIBHUK, KBaJpaT, Tpamlelus;
OKPY>KHOCTb, KpYrI, KacaTejlbHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢burypamu; yMeHue pemarb 3aauyd, B TOM YHCJIE W3 MOBCETHEBHOMN
KU3HH, Ha HAXOXKJIEHUE T€OMETPUYECKHX BEIMYUH C IPUMEHEHUEM

U3YYEHHBIX CBOMCTB UIyp U (aKkTOB

10

YMeHue omnepupoBaTh TOHSATHUSMH: PaBEHCTBO (UTYpP, PaBEHCTBO
TPEYroJIbHUKOB; IMApaUICIbHOCTh W TNEPHEHAUKYISIPHOCTh MPSIMBIX,
YroJd MEXIYy TMPSAMBIMHU, TEPICHIUKYISAP, HAKJIOHHAs, MPOCKIHs,
nongooue ¢uryp, mogoOHbIE TPEYTrOJIbHUKHA, CHMMETPUSI OTHOCUTEIIHHO
TOYKHA W TIPSIMOM;, YMEHHE pacro3HaBaTh PAaBEHCTBO, CUMMETPHUIO U
nonobue ¢Guryp, napaieTbHOCTh U MEPIEHIUKYIISIPHOCTh MPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JJIMHA, PACCTOSHUE, YIoJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3MEpPbl MPEIMETOB U 0OBEKTOB B OKPY)KAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JIJIMHBI OKPY)KHOCTH M IUIOIIAIH Kpyra, oObema
MPSIMOYTOJIBHOTO TNapaJljIeeNuNed; YMEHHE NPUMEHSITh NPU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYroOJIbHUKA,
teopeMy Iludaropa, TPUrOHOMETPUYECKHE COOTHOIICHMS  JIJIs

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOMAICH

12

YMenne wu3o0paxkarh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
WHCTPYMEHTOB M JJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbHOMY OITMCAHHIO

13

YMeHue OIICpHUPOBATDH IIOHATHSAMM IpAMOYT'OJIbHAA CHUCTCMaA
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIIOJIB30BATb BCKTOPbI M KOOPAWHATHI AJId MPCACTABJICHUA
JAaHHBIX W PpPCHICHHUA 3aJda4, B TOM YHCIIC U3 OPYIrux y‘{e6HLIX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOG, MEuaHa,
HauOOJIbllIee ¥ HaUMEHbIIICE 3HAYCHUs, pa3dMax YHUCJIOBOIO Ha6opa;

YMCHHC MU3BJICKATBh, HUHTCPIIPETUPOBATH u npeo 6p8.30BBIBaTB




nH(pOpMAIMIO, TPEJICTABICHHYI0 B Ta0IuIax W Ha JuarpaMmax,
OTPAKAIOILYI0 CBOMCTBA M XapaKTEPUCTUKU PEAJIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpYXKaloIlleM MUpe

15

YMeHue omnepupoBaTh MOHSTHSAMU: CIIYyYalHBIA OMBIT (CIydalHbIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXO0J)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTh COOBITHS;
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM 3JIEMEHTApPHBIMU COOBITUSIMH; YMEHHME pEellaTh
3a/la4yd METOJOM OpraHM30BAaHHOTO Iepedopa M C HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaTh BEPOSTHOCTH pPEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX M
MaJOBEpPOSITHBIX COOBITHM B OKpYXKalolleM MHpPe U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJAUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEH B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSBJICHUE 3aKOHOB MATEMATHUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MIPUMEPbl MATEMaTUYECKUX OTKPBITUNA U UX aBTOPOB B OTEYECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

1 Yucna v BIYKCICHUS

1.1 Harypanbeuble u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JIECATUYHbIE  JpOOM,  MPOLEHTHl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 PanmonaneHpie  uuciaa. ApudMeTrhyeckue Omepaluud ¢ PalroOHaATbHBIMU
' YUCIaMH

14 JlelictButenbHple uYncia. ApudMeTHdecKkue ornepanuud C JIeHCTBUTECIbHBIMU
' YUCIIaMH

Le [IpubmmxEéHHBIC BBIUMCICHUS, TPABHWJIA OKPYTJICHUS, TPUKUIKA U OIEHKA
. pe3yJbTaTa BIYUCIECHUM
2 AnreOpandeckue BbIpaXKEHUs

2.1 bykBeHHBIC BhIpaXEHUS (BBIPAKCHUS C TICPEMEHHBIMH )

29 Crenenp ¢ uenbiM mnokasareneM. CTeneHb C palMOHAJIbHBIM IIOKa3aTesieM.
' CBoiicTBa cTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudmMernueckuit KOpPEHb HaTypaJbHOU CTCIICHH. HevictBus c
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Hensle u apoOHO-panuoHanbHble ypaBHEHUS. CHCTEMBI U COBOKYITHOCTH
. ypaBHEHUH

39 Lensle u ApoOHO-panMoHaNbHBIE HEpaBeHCTBA. CHUCTEMBI M COBOKYIHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CIOCOOBI 33AaHUS MTOCIIEIOBATEILHOCTEN

4.2 Apudmernueckas U reomeTpuyeckas mnporpeccud. Dopmyna  CIOXKHBIX




MPOLIEHTOB

) OyHKIMU
Oynknus, cnocoObl 3amanus QyHknuud. [padux  dynkinuun.  OO6macte
OTIpE/IeNICHUs] U MHOXKeCTBO 3HaueHui (ynkunu. Hymn ¢yaxmum. [Tpomexyrku
5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MaKCUMyMBl |
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3Ha4eHHWE (QYHKIMH Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue ¢urypsl 1 UX cBoicTBa
7.2 TpeyronbHuk
7.3 MHOTOyroJasHUKN
7.4 OKpY)XHOCTh M KPYT'
7.5 N3mepenune reoMeTpuIecKuX BETHIUH
7.6 BekTops! Ha MI0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHasi CTAaTUCTUKA
8.2 BepostHocTh
8.3 KombOunatopuka
8.4 MHoxecTBa
8.5 I'padmr




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

o T'eomertpus, 7-9 knaccel/ Atanacsu JI.C., bByry3zos B.®., Kagomues C.b.
u apyrue, AxkimonepHoe o6miectBo «M3narensctBo «IIpocBenienue

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

https://edsoo.ru/metodicheskie videouroki/

https://edsoo.ru/metodicheskie-materialy/

N DOPOBBIE OBPA30OBATEJIBHBIE PECYPCBHI U PECYPCbBI CETH
HUHTEPHET

bub6mnorexa IIOK

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

https://m.edsoo.ru/7f41al2c

https://m.edsoo0.ru/7f417e18
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