PABOYASI IPOTPAMMA
yuebroro npeamera «I'eomeTpus»

uis obyuarommxces 7 — 9 kiaccos




HOACHUTEJIBHAS 3AIINCKA

I'eoMeTpust kak OIMH W3 OCHOBHBIX PAa3/JeiOB IIKOJBbHOM MAaTEMaTHUKH,
MMEIOIUNA CBOEH 11eNIbl0 00€CTIeUnTh U3YUYeHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA HAa  JIOTHMYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oO1ero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JOKa3aTeNbHbIE PACCYKAEHUS, CTPOUTH JJOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
VUCTUHHBIE YTBEPXKACHUS U CTPOUTH KOHTPHOPUMEPHI K JIOKHBIM, MNPOBOJIUTH
paccyKIeHusi «OT MNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
dbopmynUpoBaTh OOpPATHBIC YTBEPKICHHUS.

Bropoil uenpt0 u3ydeHUsT T€OMETPUM SIBIISIETCS HCIIOJIb30BaHUE €€ Kak
WHCTPYMEHTA TNPU PEIICHUU KaK MAaTeMaTUYECKUX, TaK U MPAKTUYECKUX 3ajad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YUThCs
OTIPENICNIUTh TEOMETPUUECKYI0 (PUTYpy, OmHcaTh CIIOBAMHU JaHHBIM UYEPTEK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCuyUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpasi, BHIYMCIUTENbHAS JIMHUS B U3yYEHUU T€OMETPUHU.
[Ipu pemieHuu 3amay MPAKTHYECKOTO XapakTepa OOYyYaroNIMIiCs yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX KU3HEHHBIX CUTyallud, TPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJIbTaTa.

Kpaiine BakHO MOTUYEPKUBATH CBSI3M T€OMETPUU C JIPYTMUMU Y4eOHBIMU
npeIMeTaMi, MOTUBUPOBATH MCIIOIB30BATh OMPENEICHUSI TEOMETPUIECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHHUE TOJNYyUYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYueOHbii Kypc «l'eoMeTpus» BKIIOYACT CICAYIOIINE OCHOBHBIC Pa3Jeibl
conepxkanusi: «['eomerpuyeckue ¢Gurypel M WX CBOWCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATBI HAa  IUIOCKOCTH,
«BexTopsiy», «JIBuxkeHus miockoctny, «IIpeodpazoBaHus mogo0us».

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



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonsatus reomerpun. Touka, mpsiMasi, OTPE30K, JIyd. YT0Jd. Buasl
yrioB. BeprukanbHble U CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTroyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOHCTBA OCEBOM CHUMMETpPHH.
IIpuMepbl CUMMETPHH B OKPYIKAIOIIEM MUPE.

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

PaBHOOeApEeHHBIE W pPaBHOCTOPOHHUN  TpeyrojbHuUKH. HepaBeHCTBO
TPEyroJIbHUKA.

CoiicTBa ¥ TMpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. IlpusHaku
PaBEHCTBA TPEYTOJIbHUKOB.

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

[IpsMoyronbHBIA  TpeyroibHUK. (CBOHCTBO MEIHMAHBI MPSMOYTOJIBHOIO
TPEyrojibHUKAa,  INPOBEAEHHOM K  rumoreHyse. IlpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [IpsIMOYTOJIBHBIN TPEYroJabHUK ¢ yriioM B 30°.

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

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yrima © - 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, BIIMCaHHas B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

UYerpipéxyronpuuku. [lapamnenorpamMm, ero npu3Haku U cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, poMO, KBaapar), WX MPHU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpamenus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

Meton ynBoenuss menuansl. LlenTpanbHas cummerpus. Teopema daneca u
TEOpEMA O MPOMOPUHOHATBHBIX OTPE3KaX.

Cpennue nuHUM TPEYTOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Koddduuuent mnogodus. Ilpusznaku nomodus
TPEYroiabHUKOB. [[puMeHenne nogo0us npu peieHny NPakTUYECKUX 3a1ay.



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

Brruuciienue miomanen TpeyroJibHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYATOU
Oymare.

Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemenun
MPAKTUYECKUX 3a]1a4.

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

BrincanHele ¥ LEHTpPaJIbHBIE YIUIbI, YIOJ MEXKAY KAacaTeJIbHOW WU XOPAOM.
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. DOopMyIbl mpuBeaEHUS.

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

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEIACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJAPATE KACaTEIbHOM.

Bektop, mamHa  (MOIyidb) — BEKTOpA,  COHAIPABJICHHBICE  BEKTOPBHI,
OPOTUBOMOJIOKHO  HAMNpPAaBIEHHbIE  BEKTOPbI, KOJUJIMHEAPHOCTh  BEKTOPOB,
PaBEHCTBO BEKTOPOB, ONEpalyy HaJ BeKTopaMu. Pa3iokeHue BeKTopa MO ABYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, MPUMEHEHUE ISl HAXOKICHUS JJIMH U YTJIOB.

JlekapToBbl KOOPJAWHATHI HA IUIOCKOCTU. YPABHEHUS MPSIMOM U OKPYKHOCTHU
B KOOpJIMHATAX, MEPECECUCHUE OKPY>KHOCTEH U MPSIMbIX. MeTol KOOpJAMHAT U €ro
MIPUMEHEHHE.

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

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJIeMEeHTapHbBIE
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



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

JIMUYHOCTHBIE PE3YJIbTATBI

JInuHOCTHBIE pe3yabTaThl OCBOCHHUS NPOrpaMMbl  y4eOHOTro Kypca
«I"eomeTpus» XapaKTepU3yrOTCA:

1) naTpuoTHYecKOe BOCIUTAHHUE:

NPOSIBIEHUEM MHTEpPECA K NPOLUIOMY W  HACTOSIIEMY POCCHICKOU
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHUCKUX
MAaTE€MAaTHUKOB M POCCHIMCKOM MAaTEMAaTHYECKOM IIKOJIBbI, K MCIIOJIB30BAHUIO ITHUX
JOCTHXKEHUH B IPYTUX HAYKaX U MPUKIAJAHBIX 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, MPOIEAYyp TPakJaHCKOro obOIliecTBa (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:

YCTAHOBKOW Ha AaKTUBHOE Y4YacCTHE B PEIICHUU NPAKTUYECKUX 3adad
MaTE€MAaTHYECKON HAIPaBJIECHHOCTH, OCO3HAHMEM BAaXXKHOCTHU MATEMaTUYECKOTO
o0pa3oBaHUs Ha MPOTSHKEHUHM BCEW XWU3HU ISl YCICIIHOW MPOGheCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHUH, OCO3HAHHBIM BBIOOPOM H
MOCTPOCHHEM UHANBUIYAIbHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TUIAHOB C
y4€TOM JIMYHBIX HUHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLMOHAIBHOMY M  3CTETUYECKOMY BOCIHPHSITHIO
MaTeMaTHYECKUX OOBEKTOB, 3a/lay, PEUICHUH, pacCyXIEHUH, YMEHHUIO BHUJIETbH
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, MOHUMaHHEM MaTeMAaTUYeCKON HayKu Kak c@epbl 4YeIoBeuYeCcKOn
NEATEeNIbHOCTH, ATANoOB €€ pa3BUTUS M 3HAUYUMOCTU JIJISl Pa3BUTHUS LIMBUIIM3AIUY,
OBJIAJICHUEM SI3bIKOM MaTE€MaTHKH U MaT€MaTU4YeCKON KyJIbTYpOil KaK CpeICcCTBOM
MO3HAHUS MHpPA, OBJIAJEHUEM MPOCTEUIIMMU HABBIKAMH HCCIEI0BATEIbCKOM
NEATEIbHOCTH;



6) ¢usuyeckoe BocnmuTaHHME, (POPMHPOBAHHME KYJIBTYPbl 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, peryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTaluel Ha MPUMEHEHUEe MaTeMaTHUYeCKUX 3HAHUU /I pEelIeHUs 3a7au
B 00JJaCTH COXPAHHOCTU OKPY’KAIOIIEW Cpebl, IJAHUPOBAHUS TMOCTYNKOB U
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 JICMCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCIIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOMMOCThI0O B (OPMHPOBAHMM HOBBIX 3HAHWA, B TOM 4YHUCIE
dbopMynHpoBaTh UIEU, TIOHATHUS, TUIIOTE3bI 00 00BEKTAX U SIBICHUSIX, B TOM YHCIIE
paHee HEU3BECTHBIX, OCO3HABaTh JACPUUUTHI COOCTBEHHBIX 3HAHUU U
KOMIIETEHTHOCTEM, MJIAHUPOBATH CBOE Pa3BUTHE;

CIIOCOOHOCTBIO ~ OCO3HaBaTh  CTPECCOBYIO  CHUTYallMl0, BOCIIPUHHUMATH
CTPECCOBYIO CHUTYaIlMI0O KaK BBI30B, TPEOYIOIIUN KOHTPMEP, KOPPEKTHUPOBATH
NpUHUMAeMble PEIICHUS W JAEUCTBHS, (OpPMYyIUpOBaThH M OICHUBATH PUCKH H
NOCTENCTBUS, (HOPMHUPOBATH OTIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AefcTBU:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYMIECTBEHHBIW  MPU3HAK
KIaccuuKaIy, OCHOBaHUS MJisi OOOOIIEHHWS W CpPaBHEHHsS, KPUTEPUU
IPOBOJAMMOTO aHAIIN3A;

e BOCIpPUHUMATh, (QOpMyTHpPOBaATH ©  NPEoOpPa30OBBIBATH  CYXKICHUS:
YTBEPUTEIbHBIE W OTPHUIATEIbHBIC, CIMHUYHBIC, YacTHBIC W O0OIIHe,
YCIIOBHEIE;



BBISBISTh ~ MAaT€MAaTHYECKHE  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTuBOpeurss B (akTaX, [AAHHBIX, HAONIOACHUSX U YTBEPKICHUSX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
VHIYKTUBHBIX YMO3AKJIFOYEHUHN, YMO3aKIIOUCHUHN 110 aHAJIOTUH;

pa30upaTh JOKa3aTelbCTBA MAaTEMAaTUUYECKUX YTBEPKACHUM (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaTh croco0 pemieHus y4yeOHOM 3anauu (CpaBHMBATh HECKOJBKO
BapUMaHTOB pElIeHUs, BBHIOMpaTh Haubosiee NOAXOIAIUMNA C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (PUKCUPYIONIUE MPOTHUBOpEUYUE, NpodieMy,
CaMOCTOSITEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH IO CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOJIBIIIOE UCCIEAOBAHKE 10 YCTAHOBJICHUIO OCOOCHHOCTEMN
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEKY COOOI;
CaMOCTOATENIHHO (POpMYNIUPOBaTH 000OIIEHHS W BBIBOJBI M0 pe3yJjbTaTam
NPOBENEHHOTO HAOIO/IEHUs, HUCCIEIOBAaHUS, OICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTaTOB, BBIBOJOB U 0000IIEHU;

IPOTHO3UPOBATh BO3MOXKHOE pAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATNOIOKEHUS O €r0 Pa3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIMMBIX JIJISl PEIICHUS 3a/1a4K;

BBIOMpATh, aHAJU3UPOBAaTh, CHUCTEMATU3UPOBAaTh W HWHTEPIPETHPOBATH
UH(GOPMAIINIO PA3IMYHBIX BUIOB U (POPM IIpEICTaBIICHNUS,

BbIOMpaTh (QopMy TMpeAcCTaBiIeHHs HWHOOPMAIMM H WUIIOCTPUPOBATH
perraemMbie 3aJaddl  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u ux
KOMOMHAIIHSIMU;

OIICHMBATh HAAEKHOCTh HMH(POpPMAIMK 1O KPUTEPHSIM, MPEITIOKECHHBIM
yduTesaeM Win chopMyIUPOBAHHBIM CAMOCTOSTEIHHO.

KoMMyHuKaTHBHBIE YHUBEpPCaJIbHbIe YUeOHbIe 1eHCTBUS:

BOCIIPUHUMATH U (DOPMYIUPOBAThH CYKJIEHHS B COOTBETCTBUU C YCIOBUSIMHU
U LeJISIMU OOIIEHUS, SICHO, TOYHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PECHHUS



B YCTHBIX U MUCBMEHHBIX TEKCTaX, JaBaTh IMOSCHECHUSA MO XOAY PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh MOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, COIOCTABIATL CBOU CYXICHUS C CYXKICHUAMH JIPYyTUX
YYaCTHUKOB JHaliora, OOHApYyKUBAaTh pPa3jIU4YMe U CXOJCTBO MO3UIIMMA, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BEIOUPATh (hOpMaT BBICTYILJICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

IIOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHAHOW U UHAUBUIYAJIbHOU
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
0o0CyXIaTh MPOIECC M Pe3yJbTaT paboThl, 00001IaTh MHEHUS HECKOJIbKUX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOODJIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHMBAaTh KAaueCTBO CBOEro BKJIaJa B OONIUN MPOAYKT IO KPUTEPHSIM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATH IUIAH, AJITOPUTM pELICHUs 3aAaud (WM €ro
4acTh), BBIOMPATH CMOCOO pemieHusi ¢ y4€TOM HMEIOIIMXCS PECYpCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJIETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJISA IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKOU 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HaWJIEHHBIX OLIUOOK, BHISIBICHHBIX TPYAHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSAM, OOBSICHSATh NMPUYMHBI JOCTIKCHUS WM HEJOCTIKCHUS IIEIH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



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

Pacno3dnaBaTh W3ydeHHBIE TEOMETpUYECKHE (UTYpPBI, OMNPEACNATh HUX
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 rpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYUH TMPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpU3HAKAMU PABEHCTBA TPEYTrOJBHUKOB, HCHOJIH30BaTh
PU3HAKU U CBOMCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB MPU PEIICHUH 3a/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEJWaHbl, TMPOBEAEHHOM K  THUIOTEHY3€  MOPSIMOYIrOJbHOTO
TPEyroJibHUKAa, B PEIICHUU T€OMETPUUECKUX 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.

PemaTh 3agaun Ha KieTyaToit Oymare.

[IpoBOIUTH BBIUMCICHUS M HAXOAUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB W MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEpPECEYEHUN JABYX IMapajuleNIbHbIX NPSIMBIX CceKylle. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXECHUE YIJIOB.

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
OKPY>KHOCTH, TIOJIb30BATHCSI UX CBOWCTBAMU. Y METh IIPUMEHATH 3TH CBOWCTBA IIPHU
peLIeHUH 3a7a4.

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

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



[Tonp30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMHU HEPABEHCTBAMU, MTOHUMATH
UX IIPAKTUYECKUNA CMBICI.

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

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

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU MIPHU 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 CBOMCTBAa MpU pPEIICHUU TEOMETpHYECKUX 3ajaad. [lonbp3oBaThes TeopeMoi
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

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

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakThuueckux 3agad. CTpPoUTh MAaTEeMaTHYECKYH) MOJIe]Ib B TPAKTHUECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NPaKTUYECKUX 3a]1ay.

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

Brnanerp MNOHATUSMHM BIHCAHHOTO W LEHTPAJIbHOIO YIUIA, KCIOJBb30BaTh
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 PEUICHUHU 3aa4.

[IpuMeHSATh NOJNYyYEHHbIE 3HAHUSA 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 TOJYUYUT 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 JTsI HeTAOJWYIHBIX 3HAYCHUH.

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

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

Brnagets moHsATHMSAMU — TipeoOpa3oBaHUS — TOJOOWS, COOTBETCTBEHHBIX
AJIEMEHTOB MOA00HBIX Guryp. [loap30BaThCcs CBONCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymMeThb BBIYUCISATH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUryp.
[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.

[Tonp30BaThCSA BEKTOpAMH, IMOHUMATh MX T€OMETPHYCCKHH W (HHU3UYCCKUI
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 TeOMETPUUYSCKHUX U TIPAKTUYCCKHUX 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) CUMMETPUHM (UTYp, TPHUMEHSTH JIBHOKCHHUS
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 (TMOJB3YysICh, TAC
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE
7 KIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTHyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
[Ipocreiiue reoMmerpuueckue GUrypsl U
1 uX CBOicTBa. M3MepeHne reoMeTpruIecKux 14 0 0
BEJTMYMH
2 TpeyronbHUKI 22 1 0
3 [TapannenbHble npsiMble, CyMMa YIJIoB 14 1 0
TpeyrojJbHUKa
4 OKpyXHOCTb U Kpyr. ['eoMmeTpruueckue 14 1 0
IIOCTPOCHHUS
5 [ToBTOpEeHue, 0000IMIeHNE 3HAHMI 4 1 0
OBIIEE KOJJMYECTBO YACOB II10 ITPOIPAMME 68 4 0




8 KUIIACC

KonnuyectBo 4yacos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTuyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
1 YeTbIpEXyroabHUKN 12 1 0
Teopema daneca u Teopema o
2 MIPOMOPIIMOHAIBHBIX OTpe3Kax, M0JI00HbIE 15 1 0
TPEYTrOJIbHUKU
IImomans. Haxoxxnenue miomanei
3 TPEYrOJIbHUKOB U MHOTOYT'OJIbHBIX QUTYD. 14 1 0
[Tnomaau nogo6HbIX hUryp
4 Teopema IIudaropa u Havana 10 1 0
TPUTOHOMETPUU
VYriasl B OKpY>KHOCTH. BriricanHbie u
ONMCAHHbIE YEThIPEXYTOJIbHUKU.
5 13 1 0
KacarenbHble k okpyxkHOCTH. Kacanue
OKPY>KHOCTEH
6 [ToBTOpEeHuUEe, 0000IICHNE 3HAHUI 4 1 0
OBHIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KUIIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne /it HanmeHoBaHMe pa3je/ioB U TeM Kourponsmse | Tpakruuecie (uu¢pposrIe)
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypest
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 0
CUHYCOB. Penienue TpeyrojibsHuKOB
9 [IpeobpazoBanue nogobus. Merpuueckue 10 1 0
COOTHOIIEHUS B OKPY>KHOCTH
3 BexTopst 12 0
4 JlekapTOBBI KOOPIMHATHI Ha TJIOCKOCTH 9 1 0
[IpaBuiIbHBIE MHOTOYTOJIBHUKH. JlTHA
5 OKPYXHOCTH U TUIOIIA/Ib KpyTa. 8 0 0
Brruncnenune miomanei
6 JIBYOKEHUS TUIOCKOCTH 6 0 0
7 HOBTOPGHI/IC, 0000111eHHEe, CHCTEMATU3AIINS 7 5 0
3HaHUHI
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 6 0




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmyecTBo yacos
Ne n/m Tema ypoka KonTpoibHbie
Bcero

padoThbI

1 [Ipocreiinme reomMmerprueckie 0OBbEKTHI 1 0
2 MHOTOYToJILHUK, JIOMaHast 1 0
3 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 0
4 CMexHBIE U BEPTUKAIIBHBIE YIIIbI 1 0
5 CMexHBIE U BEPTUKAIIBHBIE YIIIbI 1 0
6 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 0
7 CMexXHBIC U BEPTUKAILHBIC YIIIbI 1 0
8 CMexXHBIC U BEpTUKAILHBIE YIIIbI 1 0
9 W3mepenue TMHERHBIX U YTJIOBBIX BEJIMYUH, BHIYUCICHHE OTPE3KOB U YIJI0OB 1 0
10 N3mepeHune TMHEHHBIX U YTIIOBBIX BEIMYHUH, BHIYUCICHUE OTPE3KOB U YTIIOB 1 0
11 N3mepeHune TMHEHHBIX U YTIIOBBIX BEJIMYMH, BEIYUCICHUE OTPE3KOB U YIJI0B 1 0
12 N3mepeHune TMHEHHBIX U YTIIOBBIX BEJIMYUH, BEIYUCICHUE OTPE3KOB U YIJI0B 1 0
13 [Tepumetp u momaab GUryp, COCTaBICHHBIX U3 TPSIMOYTOJILHUKOB 1 0
14 [Tepumerp u mnomaas GUryp, COCTaBICHHBIX U3 MPSMOYTOJbHUKOB 1 0
15 [ToHsiTHE O PaBHBIX TPEYTOJIBHUKAX U IEPBUYHBIC MTPEJICTABICHHS O PaBHBIX (puUrypax 1 0
16 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB 1 0
17 Tpu npu3Haka paBeHCTBA TPEYTOJIBHUKOB 1 0
18 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1 0
19 Tpu npusHaka paBeHCTBA TPEYTOJIBHUKOB 1 0
20 Tpu npu3Haka paBeHCTBA TPEYTOJIBHUKOB 1 0




21 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB 1 0
22 [Ipu3Haky paBeHCTBA MPSMOYTOJbHBIX TPEYIOJIbHUKOB 1 0
23 [Ipu3Haky paBeHCTBA MPSAMOYTOJIbHBIX TPEYTOJIbHUKOB 1 0
24 CBo#icTBO MeIMaHbl IPSAMOYTOJIBHOTO TPEYTOJIbHUKA, TPOBEIEHHON K THIIOTEHY3€ 1 0
25 CBOMCTBO MeIMaHbl MIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, IPOBEIEHHON K TUIIOTEHY3€ 1 0
26 PaBHOOeIpeHHBIE U PABHOCTOPOHHUE TPEYTOJIbHUKH 1 0
27 [Ipu3Haku u cBoiicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1 0
28 [Ipu3Haku u cBoiicTBa paBHOOEAPEHHOTO TPEYrOJIbHUKA 1 0
29 [Ipu3Haku u cBoiicTBa paBHOOEIPEHHOTO TPEYrOJIbHUKA 1 0
30 HepaBencTBa B reomeTpuu 1 0
31 HepasenctBa B reometpun 1 0
32 HepasenctBa B reometrpun 1 0
33 HepaBenctBa B reomeTpun 1 0
34 [IpssMOYTOIBHBIN TPEYrOIBHUK ¢ yrioM B 30° 1 0
35 [IpssMOyTOIBHBIN TPEYTrOIBHUK ¢ yrioM B 30° 1 0
36 Kontponpnas padota o teme "TpeyroapHuku" 1 1
37 [TapannensHbIe TIPSIMBIC, UX CBOMCTBA 1 0
38 [Tarerii moctynat EBkinaa 1 0
39 Haxkpecr nexalye, COOTBETCTBEHHbBIE U OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHbIE IIPU 1 0
NepeceueHH NapauieIbHbIX IPSAMBIX CEKYLICH
40 Haxkpecr nexaiye, COOTBETCTBEHHbBIE M OJTHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE IPU 1 0
NepeceueHH NapauieIbHbIX IPSAMBIX CEKYLICH
41 Haxpecr nexaiiye, COOTBETCTBEHHbBIE M OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHbIE IPU 1 0
NepeceyeHNH NMapauieIbHbIX IPSMBIX CEKYILIEH
42 Haxkpecr nexaiye, COOTBETCTBEHHBIE M OJTHOCTOPOHHHE YIJIbl, 00pa30BaHHbIE IPU 1 0

NEpCCCUCHUN TapAJUICIIBHBIX MPSAMBIX CCKYIHGIZ




Haxpecr nexarye, COOTBETCTBEHHBIE M OJTHOCTOPOHHHE YIJIbI, 00pa30BaHHbIC TIPU

43 NepeceueHNH MapauIeIbHbBIX IPSAMBIX CEKYIICH 1 0
44 [Ipu3Hak napajuieIbHOCTH NPSAMBIX YE€PE3 PABEHCTBO PACCTOSIHUM OT TOYEK OJIHOM IPSIMOM 110 1 0
BTOPOI IPSMOi
45 [Ipu3Hak nmapajuieIbHOCTH NPSAMBIX YE€PE3 PABEHCTBO PACCTOSIHUM OT TOYEK OJIHOM IPSIMOU 110 1 0
BTOPOI IPSAMOi
46 CymMma yriioB TpeyroJbHHKa 1 0
47 CymMa yriioB TpeyroibHHKa 1 0
48 BHelnue yriel TpeyrojibHuKa 1 0
49 BHemnue yriel TpeyrojibHuKa 1 0
50 KonTponbhas pabora no teme "l[lapamiensHblie IpsMble, CyMMa yIJIOB TPEYyroJbHHUKA" 1 1
o1 OKpyXHOCTB, XOp/Ibl M TUAMETP, UX CBOMCTBA 1 0
52 KacarenbHast K OKpy>KHOCTH 1 0
53 OKpYXHOCTh, BHUCAHHAS B yTOJI 1 0
54 OKpYXHOCTh, BHUCAHHAS B yTOJ 1 0
55 [Tonsarue o 'MT, npumeHeHHe B 3a1a4ax 1 0
56 [Tonsarue o 'MT, npuMmeHeHHE B 3a/1a9aX 1 0
57 buccektpuca u cepeMHHBIN IEPICHANKYIISAP KaK TEOMETPUUECKHE MECTa TOUYEK 1 0
58 OKpY)XHOCTb, OITMCAHHASI OKOJIO TPEYroJIbHUKA 1 0
59 OKpyXHOCTb, OIIMCAHHAsL OKOJIO TPEYrOJIbHUKA 1 0
60 OKpyXHOCTb, BIIUCAHHAS B TPEYIOJIBHUK 1 0
61 OKpyXHOCTb, BIIUCAHHAS B TPEYIOJIbHUK 1 0
62 [IpocTeiimue 3a7a4n Ha MOCTPOCHUE 1 0
63 IIpocreiimue 3ana4u Ha IOCTPOECHUE 1 0
64 KonTtponrHast padota o Teme "OKpyX)HOCTb U Kpyr. ['eomeTpudeckue noctpoeHus" 1 1
65 [ToBTOpenue u 060061IeHNE 3HAHUI OCHOBHBIX MOHATHI 1 METOJIOB Kypca 7 Kiacca 1 0




66 HroroBas koHTpOJIbHAS paboTa 1
67 [ToBTOpenue u 00o0IIeHNE 3HAHNN OCHOBHBIX MOHATUN U METOJIOB Kypca 7 Ki1acca 0
68 [ToBTOpeHue u 0600111eHNE 3HAaHUI OCHOBHBIX ITOHATHI U METOJIOB Kypca 7 Kjacca 0

4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68




8 KUIIACC

KoaudecTBO 9acoB

Ne n/m Tema ypoka KonTposbHbie
Bcero

padoThbI

[Tapannenorpamm, ero Npyu3HaKu U CBOKMCTBA 0

[Tapannenorpamm, ero Npyu3Haku U CBOKMCTBA 0

3 [Tapannenorpamm, ero Npyu3HaKu U CBOKMCTBA 0

4 YacTtHble cityyau napauienorpaMMoB (IpSMOYTroJbHUK, POMO, KBaJpaT), UX MPU3HAKU U 1 0
CBOMCTBA

5 YacTtHble cityyau MapajiesorpaMMoB (MpsSMOYTOJIbHUK, pOMO, KBaIpaT), X MPU3HAKU U 1 0
CBOMCTBA

5 YacTHbIe ciTydan mapajuieorpaMMoB (ITPSIMOYTOJILHUK, pOMO, KBaJIpaT), UX MPU3HAKUA U 1 0
CBOMCTBA

7 Tpanerus 1 0

PaBHOOOKAsS 1 MpSIMOYTOJIBHAS TPATICITUN 1 0

PaBHOOOKAs M MpSIMOYTOJIBHAS TPATICITUN 1 0

10 Merton yaBOEHUS METUaHbI 1 0

11 LlenTpanpHas CHMMETpUS 1 0

12 KonTponsHas pabota o Teme "UeTbIpEXyronbHUKT" 1 1

13 Teopema daseca u TeopeMa 0 IPOMOPIHOHATBLHBIX OTPE3Kax 1 0

14 Cpennsisi TMHUSA TPEYroJIbHUKA 1 0

15 Cpennsisi TMHUSA TPEYroJIbHUKA 1 0

16 Tpanenusi, e€ cpeaHss TMHUA 1 0

17 Tpanenus, e€ cpeaHss TMHUA 1 0

18 [IponopuroHanbHbBIE OTPE3KU 1 0




19

[IponopumoHanbHbIE OTPE3KU

1 0
20 Llentp mMacc B TpEyroiabHHUKE 1 0
21 [ToroOHBIE TPEYrOIHHUKH 1 0
22 Tpu npusHaka no100us TpEyroabHUKOB 1 0
23 Tpu npusHaka no100us TpeyroabHUKOB 1 0
24 Tpu npusHaka no100us TpeyroabHUKOB 1 0
25 Tpu npusHaka no100us TpeyroabHUKOB 1 0
26 [Ipumenenue nogo6Ust P PELIEHUH TPAKTUUECKUX 3a/1a4 1 0
27 KonTponsnas padorta no teme "[logo6Hble TpeyroabHUKH" 1 1
28 CBolicTBa TUIONIAJICH TEOMETPHICCKUX QUTYD 1 0
29 dopMyItbl IS TUIOIIAAN TPEYroIbHUKA, TTapajieorpaMmmMa 1 0
30 dopMyIIBI TS TIOMAAN TPEYTOJIBHUKA, MTapajuieiorpaMMa 1 0
31 dopMyItbl TS TUIOIIAAM TPEYroIbHUKA, TTapajuiejorpaMmmMa 1 0
32 dopMyItbl TS TUIOIIAAM TPEYroIbHUKA, TTapajuiejorpaMmMa 1 0
33 DopMyItbl IS TUIOIIAAN TPEYroIbHUKA, TTapajieorpaMmma 1 0
34 Brruncnenue miomaaei ciioxHbIX GUryp 1 0
35 [Tnomamu puryp Ha kieryaToit Oymare 1 0
36 [Tnomaau mogoOHBIX HUryp 1 0
37 [Tnomaau mogoOHBIX HUryp 1 0
38 3agauu ¢ IPaKTUYECKUM COJACpKaHUEM 1 0
39 3agauu ¢ IPaKTUYECKUM COJACPKaAaHUEM 1 0
40 Pemtenue 3aa4 ¢ IIOMOIIBIO METOIA BCIIOMOTATEILHON TUIOMAIU 1 0
41 KonTtponsnas pabora no teme "[Tnomanp" 1 1
42 Teopema [Iudaropa u e€ npumeHeHue 1 0
43 Teopema [Iudaropa u e€ npumeHeHue 1 0
44 Teopema [Iudaropa u e€ npumeHeHue 1 0




45 Teopema [Iudaropa u e€ npumeHeHne 0
46 Teopema [1udaropa u e€ npumeHeHne 0
47 OmnpeneneHrne TPUrOHOMETPUUYECKUX (PYHKIIUN OCTPOTO yTiia MPSMOYTOJIEHOTO TPEYrOJIbHUKA, 1 0
TPUTOHOMETPHYECKHE COOTHOIICHHS B IIPSMOYTOJILHOM TPEYroJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1 0
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 1 0
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1 0
o1 KonTponsnas pabora no teme "Teopema IIudaropa u nHauana rpuronomerpun” 1 1
52 BrimcanHbIe B IEHTPATTBHBIC YIIIBI, YTOJ MKy KacaTeIbHOW U XOPI0H 1 0
53 BnucanHbie ¥ IEHTpaIbHBIE YIIIbI, YTOJI MEXIYy KacaTeJIbHOW U XOpAOH 1 0
o4 BrucanHbie ¥ IEHTpaIbHBIE YIIIbI, YTOJ MEXIYy KacaTeJIbHOW U XOpAOH 1 0
55 VYrusl MeXy XOpJaMHu U CEKYIIUMU 1 0
56 VYTbl MeXy XOpJaMHu U CEKYIITUMU 1 0
57 Bnmcanubie u onrcaHHbIE YETHIPEXYTOILHUKH, UX TIPU3HAKH U CBOMCTBA 1 0
58 Bnucannbie v onMcaHHbIE YETHIPEXYTOILHUKH, UX TIPU3HAKH U CBOMCTBA 1 0
59 Bnucanubie v onrcaHHbIE YeTHIPEXYTOJILHUKH, UX TIPU3HAKH M CBOMCTBA 1 0
60 [IpumeHeHre CBONCTB BIUCAHHBIX U OMIMCAHHBIX YETHIPEXYTOJIbHUKOB IIPU PEIICHUN 1 0
reOMETPUUECKUX 3a/1a4
61 [IpumeHeHre CBONCTB BIUCAHHBIX U OMIMCAHHBIX YETHIPEXYTOJIbHUKOB IIPU PEIICHUN 1 0
TreOMETPHUYECKUX 3a/1a4
62 BsaumHoe pacnonoxeHue IByX OKpYyKHOCTEH, 00II1e KacaTelbHbIe 0
63 Kacanue okpyxHocrei 0
64 KonTtponsHas pabota o Teme "YTIbl B OKpYKHOCTU. BricaHHbI€ U ONMCaHHBIE 1 1
YEThIPEXYrOJIbHUKA"
65 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOIOB KypcOB 7 U 8 KJIacCoB, 0000I1IeHNe 3HAHUI 0
66 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOIOB KypcOB 7 U 8 KJIacCOB, 000011IeHre 3HAHUI 0




67

Hrorosas KoHTpoJbHAs padoTa

68

[ToBTOpEHNE OCHOBHBIX MOHATUI U METO/IOB KypCcOB 7 U 8 KJIacCOB, 0000111€HNE 3HAaHUI

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME

68




9 KUIIACC

KoaudecTBO 9acoB

Ne n/m Tema ypoka KonTposbHbie
Bcero

padoThbI
1 Onpenenenne TpuroHomeTpuyeckux pynkuuit yrios ot 0° go 180° 1 0
2 @DopMyITel TPUBEICHHS 1 0
3 Teopema KOCHHYCOB 1 0
4 Teopema KOCHHYCOB 1 0
5 Teopema KOCHHYCOB 1 0
6 Teopema cuHyCOB 1 0
7 Teopema cuHycoB 1 0
8 Teopema cuHycOB 1 0
9 Haxosxenue e CTOPOH M BEJIMYKH YIJI0B TPEYTOJbHUKOB 1 0
10 Pemenne TpeyroinbHUKOB 1 0
11 Pemenne TpeyroinbHUKOB 1 0
12 Pemenne TpeyroibHUKOB 1 0
13 Pemenne TpeyroibHUKOB 1 0
14 [IpakTHueckoe MPUMEHEHHE TEOPEM CHHYCOB U KOCHHYCOB 1 0
15 [IpakTHyeckoe MprUMEHEHHE TEOPEM CUHYCOB U KOCHHYCOB 1 0
16 KontponsHas pabora no teme "Perienue TpeyroibHHUKOB" 1 1
17 [TonsaTue o mpeoOpa3zoBaHUU TOT00US 1 0
18 CoOTBeTCTBEHHBIE 3JIEMEHTHI OJJOOHBIX (UTYp 1 0
19 CoOTBeTCTBEHHBIE 3JIEMEHTHI MOJJOOHBIX (UTyp 1 0
20 Teopema 0 mpou3BeAEHUU OTPE3KOB XOP/I, TEOPEMa O MPOU3BEICHNUN OTPE3KOB CEKYIIHX, 1 0

TeopeMa 0 KBaJipare KacaTeabHON




Teopema o pou3BeIeHUN OTPE3IKOB XOP/JI, TEOPEMA O MPOU3BEACHUN OTPE3KOB CEKYILHUX,

21 TeopeMa O KBaJipare KacaTelabHOH 1 0
29 Teopema o mpou3BeIEHUN OTPE3KOB XOP/I, TEOPEMa O MPOU3BEIACHUN OTPE3KOB CEKYIIHX, 1 0
TeopeMa O KBaJIpare KacaTelbHOM
23 [IpumeHeHue TeopeM B pelIEHUH FEOMETPUUECKUX 3aj1au 0
24 [TpumeHeHme TeOpeM B PEIICHUH T€OMETPUIECKHX 3a/1a9 0
25 [TpumeHeHme TeOpeM B PEIICHUH T€OMETPUIECKHX 3a/1a9 0
26 Kontponsnas padota o teme "[IpeoOpazoBanue nmogo0us. MeTpuieckue COOTHOIIECHUS B 1 1
OKpYyXHOCTH"
27 Onpenenenne BeKTOPOB. PU3NUECKUI U TEOMETPUUECKUI CMBICII BEKTOPOB 1 0
28 CrnosxeHure ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO 1 0
29 CrnosxeHue ¥ BBIYUTaHUE BEKTOPOB, YMHOKEHHE BEKTOpa HA YHCIIO 1 0
30 CrnoxeHue ¥ BEBIYUTaHUE BEKTOPOB, YMHOKCHHE BEKTOPA HA YUCIIO 1 0
31 Pa3znosxeHne BeKTopa 1o AByM HEKOJTMHEAPHBIM BEKTOPaM 1 0
32 Koopaunats! BekTOpa 1 0
33 CkaysipHO€ MMPOU3BEICHUE BEKTOPOB, €ro MPUMEHEHUE IS HAXOKACHHS IJTUH U YTJIOB 1 0
34 CkansipHO€ MPOU3BEICHNE BEKTOPOB, €r0 MPUMEHEHHE JIsl HAXOXKJICHUS UIUH U YTJIOB 1 0
35 Pemrenue 3aga4 ¢ MOMOIIBIO BEKTOPOB 1 0
36 Pemrenue 3aga4d ¢ MoOMOIIBIO BEKTOPOB 1 0
37 [IpuMeHeHre BEKTOPOB IS PelIeHUs 3a/1a4 (PU3UKH 1 0
38 KontponpHas padora o teme "BekTopsr" 1 1
39 JlexapTOBBI KOOPIMHATHI TOYCK Ha MJIOCKOCTH 1 0
40 VYpaBHeHuEe NpsMoi 1 0
41 VYpaBHEHHE MPSAMON 1 0
42 YpaBHEHHE OKPYKHOCTH 1 0
43 KoopauHaTsl TOuEK nepecedeHnst OKpYKHOCTHU U IPSIMOI 1 0




44 MeTo1 KOOpMHAT NP PEIICHUH T€OMETPUUYECKUX 3a/1a4, MPAKTUICCKIX 3a1a4 1 0
45 Meroa KOOpAuHAT IIPU PELICHUU T€OMETPUYECKUX 3aa4, IPAKTUUECKHUX 3a1a4 1 0
46 Metoa KOOpAMHAT MPH PEIICHIH T€OMETPHUECKUX 3a1a4, MPAKTHYECKHX 3a/1a4 1 0
47 KonTtponsHast padota o Teme "J{ekapToBBl KOOPIMHATHI HA TNIOCKOCTH" 1 1
48 [TpaBuiIbHBIE MHOTOYTOJIBHUKH, BEIYHCIICHUE UX 3JICMCHTOB 1 0
49 Yucrno wt. JImmHa OKpYKHOCTH 1 0
50 Yucrno wt. JImmHa OKpYKHOCTH 1 0
o1 JlivHa Iyru OKpYKHOCTH 1 0
52 Pagnannas mepa yria 1 0
53 [Tmomanp kpyra, ceKTopa, cermMmeHTa 1 0
54 [Tmomanp kpyra, ceKTopa, cerMmeHTa 1 0
55 [Tmomanp kpyra, ceKTopa, cermMmeHTa 1 0
56 TToHsATHE O IBMXEHUU ILIIOCKOCTH 1 0
57 [TapanensHbIN IEPEHOC, TTOBOPOT 1 0
58 [TapanensHbIN IEPEHOC, TTOBOPOT 1 0
59 [TapamiensHbIN IEPEHOC, TOBOPOT 1 0
60 [TapamiensHbIN IEPEHOC, TOBOPOT 1 0
61 [IpuMeHeHre NBIKEHHH MPU PEIICHUH 3a1a4 1 0
62 KontponbHas padoTa no temam "[IpaBuibHbIE MHOTOYTOJIBHUKU. OKPY)KHOCTb. [[BHKEHUS 1 1
mIockocTu"
63 [ToBTOpenue, 06061IeHNE, cCcTeMaTH3allus 3HaHuil. 3mMepeHnne reoMeTpuyecKuxX BeJIHIrH. 1 0
TpeyroapHUKH
64 [ToBTOpenue, 060061eHNe, crcTeMaTu3alus 3Hanuil. [lapannenbHble U epHeHAuKyIsIpHbIe 1 0
MpsIMbIE
65 IToBTOpeHue, o0o0IIeHNe, cucTeMaTu3anus 3HaHuil. OKpYXHOCTb U Kpyr. ['eoMmeTpuueckue 1 0

TIOCTPOCHUA. Vriel B OKPY’KHOCTU




[ToBTOpenue, o6o0IIeHNE, cUCTEeMaTH3aIs 3HaHUH. BrincaHHbIe U ONMCaHHbIE OKPY>KHOCTH

66 1
MHOT'OYI'OJIbHUKOB
67 Wrorosas koHTposibHas paboTa
68 [ToBTOpEHUe, 00001ICHNE, CHCTEMAaTU3allNs 3HAHUI
OBUIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68




MPOBEPSEMBIE TPEBOBAHUS K PE3YJHBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJBHOM ITPOI'PAMMBbBI

7 KIIACC

Kox
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMble NpeaAMETHBIC PE3YyJabTaThbl 0CBOCHUSA OCHOBHOM
Oﬁpa3OBaTeJIBHOI71 nporpaMmmMbl OCHOBHOI'O 001mero 06p330BaHI/Iﬂ

6

I'eomerpus

6.1

PacniozHaBath M3ydeHHbIE TeoMeTpUyecKue (UIryphl, ONPEeNiaTh HX
B3aMMHOE€ DACIOJIOKEHHE, H300pakaTb TIeoMeTpuuyeckue QUrypsl,
BBIINIOJIHATE YCPTCIKU IO YCIOBUIO 3ajlaydu. I/I3Mep$ITI) JIMHEWHbBIE H
YIJIOBBIC BEJIMYUHBI. Pemars 3ala4i Ha BBIYMCICHUEC JJIMH OTPE3KOB U

BCJIMYMH YI'JIOB

6.2

Jenatb rpyOyro OIEHKY JIMHEWHBIX M YIJIOBBIX BEIIMUWH MPEAMETOB B
peanpbHON JKWU3HH, pa3sMepoB MPHUPOIHBIX OO0BEKTOB. Pazmuuarh

PasMEPEBI OTUX 00BEKTOB I10 MOPpAAKY BEIIMYWHBI

6.3

CTpouThb yepTeKH K TeOMETPUUECKUM 3a7a4amM

6.4

[Tonb3oBaTbcsl MPU3HAKAMK PABEHCTBA TPEYrOJIbHUKOB, UCIIOJIB30BATh
MPU3HAKUA U CBOMCTBA PaBHOOEIPEHHBIX TPEYrOJIbHUKOB MPHU PELICHUU

3a1a4

6.5

HpOBOI[I/ITB JJOT'HYCCKHUC pacCyKacHusA C HCIIOJIB30BaHHUEM

TCOMETPHUUCCKUX TCOPEM

6.6

[Tonb3oBatbes MpU3HaKaMu paBeHCTBa IPSIMOYTOJIHBIX
TPEYrOJbHUKOB, CBOMCTBOM MEAMAHbI, MPOBEAEHHONW K THUIOTEHY3€

IIPAMOYT'OJIBHOI'O TPEYIroJbHUKA, B PEHICHUN I'€COMETPUICCKUX 3ada4

6.7

OHpe,Z[CJ'ISITL MapaJuiCJIbHOCTh IMPAMBIX € INOMOLIBKO YIJIOB, KOTOPLIC
06pa3yeT C HUMH CCKYyIlasd. OHPCHCHHTB MapauiCJIbHOCTh IIPAMBIX C
IIOMOIIBIO PaBCHCTBA paCCTOHHI/Iﬁ OT TOYCK O,HHOﬁ HpHMOﬁ J0 TOUYCK

JIpYyrou npsmou

6.8

PemaTte 3agaun Ha KaeT4aTOM 6yMare

6.9

HpOBOI[I/ITL BBIYHMCJICHUA KW HAXOJHWTb YHCIOBBLIC U 6YKBeHHLIe
3HAYCHHA YIJIOB B TCOMCTPHUYCCKUX 3aJadaX C MHCIOJIb30BAHUCM
CYMMBI YIJIOB TPCYTrOJIbHHUKOB W MHOI'OYT'OJIbHHUKOB, CBOICTB YIJIOB,
O6pa3OBaHHLIX Inpu MNEpeCCUCHUN [IBYX MNAPAJUICIIBHBIX MPAMBIX

ceKymeﬁ. Pemate MPaKTUYCCKUC 3a/1aY1 HA HAXOKACHHUC YTJIOB




BJIaI[eTB IIOHATHEM reoMEeTpUICCKOIro MECTa TOYCK. YMmeTh

6.10 ompeneniaTh OWUCCEKTPUCY yIila M CEepeAWHHBIA TMEPHEeHIUKYIIp K
OTPE3KY KaKk FT€OMETPUUYECKUE MECTa TOUEK
DopMyIMpOBaTh OMPEICICHUS OKPYKHOCTHM UM Kpyra, XOpAbl H
6.11 TUaMeTpa OKPYXHOCTH, TIOJIb30BaThCsi HUX CBOWCTBAMHU. YMETh
MPUMEHSATH 3TU CBOMCTBA MPH PELICHUH 3a/1a4
Bragets moHsITHEM OMMCAHHOW OKOJIO TPEYroJbHUKA OKPY>KHOCTH,
yMeTh HaxoauTh €€ ueHTp. [lomp3oBaThes (akTamMu O TOM, UTO
6.12 OMCCEKTPHUCHI YTIIOB TPEYTOJbHUKA MEPECEKAIOTCS B OJTHON TOYKE, U O
TOM, YTO CEpEeAUHHBIC MEPHEHJUKYISIPhI K CTOPOHAM TPEYTrOJbHHUKA
MEPECEKAIOTCS B OJTHOM TOUKE
Brnagets moHATHEM KacaTeNbHOM K OKPYKHOCTH, TIOJB30BAThCS
6.13 TEOPEeMOM O TMEpPHNEeHIUKYSIPHOCTH KacaTeJIbHOM U pajauyca,
MPOBEAEHHOTO K TOUKE KaCaHUs
6.14 [Tonp30BaThcsi TPOCTEUITUMU TEOMETPUUECKUMH HEPABEHCTBAMHU,
' MMOHUMATh UX TMPAKTUICCKUN CMBICIT
6.15 [IpoBOIUTH OCHOBHBIE TE€OMETPHUYECKHE IOCTPOEHUS C MOMOIIbIO
' LHUPKYJIA U JIMHEHKHU
8 KJIACC
Kon .
IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
NpoBepsieMoro .
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus
pe3yJibTara
6 I'eomeTpust
. PacriozHaBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOJBHHUKOB, UX 3JIEMEHTHI,
' M0JIb30BAThCS UX CBOMCTBAMU MPHU PELICHUH FT€OMETPHUECKUX 33434
. [IpumeHsTh CBOWCTBA TOYKM MEPECEUCHUS MEAUaH TPEeYroJbHHKA
. (TIeHTpa Macc) B pelieHru 3a1a4y
Bnagers mnoHsTHEM cpeaHEeW JIMHUM TPEYrojlbHUKAa M TpaleluH,
6.3 NPUMEHATh HX CBOMCTBA MpPU PEIIEHUMH T'E€OMETPUUYECKHUX 3ajad.
. [Tonb3oBatbes Teopemoit dasieca U TEOpPEMON O MPONOPLUOHAIBHBIX
OTpE3KaX, IPUMEHSTh UX JUIsl pEeIIEHUs MPAKTUUECKHUX 3a/1a4
6.4 [IpumeHsaTh mNpu3HAKKH TOA00MS  TPEYTOJIBHHUKOB B pEIICHUU
' FEOMETPUUECKHX 3a/1a4
6.5 [Tonp3oBatbest Teopemoit [ludaropa mist perieHnss reOMETPUIECKUX U




MMPAKTUICCKUX 3aaad. CTpOI/ITB MaTEMaTUYCCKYIO MOJCIIb B
MPAKTUYCCKUX 3adavdax, CaMOCTOATCIbHO ACJIAaThb qepTéxc N HaXOJHUTb

COOTBCTCTBYIOIIHEC NJIMHBI

6.6

Biagete noHATHMSMM CHHYCAa, KOCHMHYCAa M TaHIE€HCAa OCTPOrO yrja
IPSIMOYI'OJIBHOIO TPEYroJibHUKA. [l0JIb30BaThCA 3THUMHM NOHATHIMU

I PCIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Boruucnsate (pa3auvHbBIMU CIIOCOOAMM) IIIOMIA[L TPEYrOJbHUKA |
IUIOL[AAM  MHOTOYTrOJBHBIX (Guryp (mosb3ysich, TIze HEOO0XOAMMO,
KabKyIATOpoM). [IpUMeHsSTh MOJIydYeHHbIE YMEHHS B IPAKTHUECKUX

3agadax

6.8

BitageTs MOHATHAMM BIMCAaHHOTO U LEHTPAJIBHOIO yIrila, UCIOJIb30BaTh
TEOPEMBI O BIIMCAHHBIX YIJIaX, yriiax MeXay XOopAaMu (CEeKyLIUMHU) U
yrie MeXIy KacaTelbHOM M XOPJOM IpPH PEIIEHUU I€OMETPUUYECKHUX

3a7a4

6.9

B.]'Ia)IeTI) IIOHATHUEM OIIMCAHHOTI'O '—ICTBIpéxyFOHBHI/IKa, IIPUMCHATH

CBOMCTBA OIMCAHHOTO YETHIPEXYTOJbHUKA IIPH PELICHUH 3a]a4

6.10

[IpuMeHsTh MONMy4YeHHBIE 3HAHUS HA TPAaKTUKE — CTPOUTH
MaTeMaTHYeCKUE MOJCIH I 3aJad pPealbHOW >KU3HU M MPOBOJUTH
COOTBETCTBYIOIIIME BBIYUCICHUSA C TPUMEHEHHEM TIOJM00MS |

TPUTOHOMETPHH (TIOJIB3YSCH, TA€ HEOOXO0IUMO, KATBKYISITOPOM)

9 KUIIACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJIbHOM MPOrPaMMbl OCHOBHOI'0 00111er0 00pa3oBaHMs

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUYECKHE (PYHKUIUU OCTPBHIX YIIOB, HAXOJIUThH C UX
MOMOIIBIO PA3NUYHBIE DJIEMEHTHl MPSIMOYTOJBHOTO TPEYroJibHUKA
(«pemieHue  MPSMOYTOJBHBIX  TPEYroJbHHKOB»). Haxomuts  (c

IMOMOIIBIO KaJ'ILKyJ'IfITOpa) JAJIMHBI U YTJIbL AT HETAOIMYHBIX 3HAUYEHUH

6.2

ITonp30oBaThCs (l)OpMyJ'IaMI/I MMPpUBCACHUA )51 OCHOBHBIM
TPUTOHOMCTPHUYCCKHUM TOXKACCTBOM [UIA HAXOXIACHUA COOTHOIIICHUM

MCKAY TPUTOHOMCTPUYCCKUMH BCIMYNHAMU

6.3

Hcnons30BaTh TCOPCMbI CHUHYCOB W KOCHUHYCOB I HAXOXIACHHA




Pa3IUYHBIX AJIEMEHTOB TPEYTOJbHUKA («PELIEHUE TPEYrOJIbHUKOBY),

MNPUMCHATH UX ITPU PCIHICHUH TCOMCTPHUICCKUX 3a/1av

6.4

Brnagers moHATHSMH TpeoOpazoBaHUs TMOJOOHUS, COOTBETCTBEHHBIX
AJIEMEHTOB TMOA0OHBIX (Guryp. Ilob30BaThCs CBOWCTBAMHU IOI0OMS
MPOU3BOJBHBIX (UTYP, YMETh BBIYUCIATH JJIUHBI U HAXOIUTh YTIIBI Y
noo0HbIX (uryp. IlpuMeHsATh CBOWCTBA MOAOOHMS B TPAKTHUECKUX
3ama4ax. YMeTh TPHUBOIUTH MNPUMEPHl MOJOOHBIX (UTYD B

OKpY’KaIoIlleM MUpe

6.5

[lonb3oBaTrbcst TeopeMaMu O TPOU3BEACHUM OTPE3KOB XOpA, O

MIPOU3BEICHUH OTPE3KOB CEKYIIUX, O KBaJpaTe KacaTeIbHON

6.6

[lonp30BaTbCcst  BEKTOpaMH, [OHMMAThb WX TIEOMETPUYECKUH U
(¢bu3nueckuit CMbICH, TPUMEHATh UX B PEIICHUH T€OMETPUUYECKUX M
¢busnueckux 3amad. [IpuMeHSATH CKalsipHOE NMPOU3BEACHHUE BEKTOPOB

JJId HAaXOXKACHUA OJIMH U YTJI0B

6.7

ITonp30BaThCs MCTOAOM KOOpJAWHAT Ha INIOCKOCTH, MPUMCHATH €TI0 B

PEIICHHUU TCOMETPHUICCKUX U MMPAKTUYCCKUX 3aaa4

6.8

Brnagerp NOHATHSIMM — TPAaBUJIBHOTO  MHOTOYTOJIbHUKA,  JUTMHBI
OKPY)KHOCTH, JUIMHBI AYT'M OKPY)KHOCTHM U paJMaHHON Mepbl yria,
yMETb BBIYMCIATH IUJIOHIaAb Kpyra W ero dacred. Ilpumensars

IMOJIYYCHHBIC YMCHUA B IIPAKTHYCCKUX 3aJadax

6.9

Haxonutb ocu wim LeHTpbl CUMMETPHUH (QUTYp, IPUMEHSThH IBKEHUS

IIJIOCKOCTHU B HpOCTGfII.HPIX ClIydasx

6.10

[IpumeHsTh moONy4YeHHBbIE 3HAHUS HA [PaKTHKE — CTPOUTH
MaTeMaTHYeCKUe MOJENU JUIsl 3a]ad pealbHOW KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUUCICHUA C TMPUMEHEHHEM Toao0us U
TPUTOHOMETpHUECKUX GYHKIUN (TOJB3yach, TJe HEoO0XOIUMO,

KaJbKYJISATOPOM)




INPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
Havanphble nonstus reometpun. Touka, npsimasi, OTpe30K, Jdy4. YroJ. Buabl
6.1 yrioB. BeprukansHele ¥ cMexHbIEe yribl. buccekrpuca yrina. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHuKYAIPHOCTD MPSIMBIX
6.9 Cummetrpuunble  (urypel. OCHOBHBIE CBOWCTBa OCEBOM CHUMMETpPHUH.
' [Ipumepbl cMMMETPHUH B OKpYXKaroIleM MUpe
6.3 OcCHOBHBIE TIOCTPOCHHSI C MOMOUIbIO HUPKYJAS W JUHEHKU. TpeyrosibHUK.
' BricoTa, meaunana, OuccekTpurca, UX CBOMCTBA
6.4 PaBHOOepeHHBIE UM pAaBHOCTOPOHHUN  TpeyroibHUKU. HepaBeHcTBO
' TPEYroJIbHUKA
6.5 CpoiicTBa W TpU3HAKK PpPaBHOOENpPEHHOro TpeyroibHUKa. I[lpusHaku
' PaBEHCTBA TPEYrOJIbHUKOB
66 CBolicTBa U MPU3HAKU MapajuIebHBIX OpsiMbIX. CyMMa yriloB TPEYroJabHHUKA.
' Bremnue yriiel TpeyrojibHUKa
[IpsimoyronpHbiii  TpeyroiabHUK. (CBOMCTBO MEOUaHbl MPAMOYTOJBHOTO
6.7 TPEYroJbHUKA, MPOBEIEHHONM K runoteHy3e. lIpu3zHaku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYrOJIbHUKOB. 1IpSIMOYTOJIBHBIN TPEYroiabHUK C YIJIOM B
30°
HepaBencTBa B reomMeTpuu: HEpPaBEHCTBO TPEYTrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, TeopeMa O OojbIleM yriie © OOJbIIeH CTOpPOHE
TpeyroybHUKa. [lepneHauKysp u HaKJIIOHHas
6. ['eomeTpuueckoe Mecto TOuYeK. buccekrpuca yria ©  CepeMHHBIN
' NEePHEHANKYJISAP K OTPE3KY KaK F€OMETPUUYECKHE MECTA TOUYEK
OKpy)XHOCTb U KpyI, XOopJa M JuaMeTp, HuX cBoiictBa. B3aumuoe
6.10 pacmoyioKeHUue OKpYKHOCTH U mpsmoi. KacarenpbHas u  cekymas K
OKPYXHOCTH
6.11 OKpyXHOCTb, BINHCAHHas B yroj. BrnucaHHas M OnMcaHHas OKPYKHOCTHU

TPEYTrOJIbHUKA

8 KIIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 UYerplpéxyrosubauku. [lapamenorpamm, ero npu3Haku U CBOMCTBA
6.2 [IpssmoyronpHUK, poMO, KBajipaT, UX IPU3HAKU U CBOMCTBA
6.3 Tpaneuwus, paBHOOOKast Tpamnernws, e€ CBoicTBa U Mpu3Haku. [IpsmMoyroapHast
' Tpaneuus
6.4 Meron yaBoenuss Menuansl. LlenTpansHas cummerpus. Teopema Paneca u
' TE€OpeMa O MPOMOPLUOHAIBHBIX OTPE3KAX
6.5 CpenHue TMHUM TPEYroJbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa
6.6 [Togo6ue TpeyronbHUKOB, KOd(puIMeHT nonodus. IlpusHaku mnomoOus
' TpeYroJabHUKOB. [IpruMenenue nogo0us npu peneHny NpakTHIeCcKuX 3a1au
6.7 @opmynbl Ui IUIOIIAM TPEYroJibHUKA, TMapajjienorpamMMa, pomba u
' Tpaneuuu
6.8 CpoiictBa miomaneil reomerpuueckux ¢uryp. OTHOIIEHHE IUIOIIaei
' MoA0OHBIX pUryp
6.9 Brruncnenue miomanei TpeyroJbHUKOB U MHOTOYT'OJIbHUKOB Ha KJIETYATOM
' Oymare
610 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mnpu pemeHun
' MPaKTUYECKUX 3a/1a4
CuHyC, KOCHHYC, TaHFE€HC OCTpPOro yrja MpsSMOYTrOJIbHOIO TPEYrOJIbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | pUTOHOMETpPUYECKHUE
¢bynakuuu yrios B 30°, 45° u 60°
6.12 Brnucannbple W LEHTpaibHBIE YIUIBI, YrOJ MEXIy KacaTelIbHOM M XOpIOW.
' VYribl MeXy XOpJaMu U CEKYIIUMU
6.13 Brrcannblie v onMCaHHbIE YETHIPEXYTONbHUKI
6.14 B3anmuoe pacnosioxenue AByX OKpyxkHocred. Kacanuwe oxpyxHOCTEM.
' OO61ue kacaTelbHbIE K ABYM OKPYKHOCTSIM
9 KJIACC
Kon IIpoBepsieMbli 3JIEMEHT COAEPKAHUSA
6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrenc yrioB ot 0 1o 180°. OcHOBHOE TPUTOHOMETPUUECKOE
' TOXKJECTBO. POpPMYJIbI IPUBEACHUS
6.2 Pemenune tpeyronbHuKoB. Teopema KOCMHYCOB M T€OpeMa CHHYCOB. Pemenue




MPaKTUYCCKUX 3adad C HCIHOJB30BAHUCM TCOPEMbBI KOCHMHYCOB U TCOPCMbI

CHUHYCOB
6.3 [Ipeo6pazoBanme momxoous. [logoOme COOTBETCTBEHHBIX AIIEMEHTOB
6.4 Teopema o npousBeEeHUN OTPE3KOB XOPJ, TEOPEMBI O MPOU3BEACHUHN OTPE3KOB
' CEKYILUX, TEOPEMa O KBaJpaTe KacaTeJIbHOU
Bexrop, umHa  (MOJIYJIb) BEKTOpA, COHAIIPaBJICHHBIE  BEKTOPBHI,
65 MIPOTUBOMOJIOKHO ~ HANpPAaBJIEHHbIE BEKTOPbI, KOJJIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpallK HaJl BEKTOpamu. PaznokeHue BeKTopa Mo AByM
HEKOJUIMHEAPHBIM BEKTOpaM
66 Koopnunats! Bekropa. CkaisipHOE MPOU3BEIECHHE BEKTOPOB, NPUMEHEHUE JUIs
' HaX0XJAECHUS JUIMH U YTIIOB
JlexapTOBBI KOOPJMHATHI HA ITUIOCKOCTH. YPAaBHEHHMsS NMPSMON U OKPYKHOCTH B
6.7 KOOpJIMHATaX, MepeceueHne OKPYKHOCTEH U MpsMbIX. MeToa KOOpIUHAT U €ro
MIpUMEHEHHE
6.8 [IpaBuIBHBIE MHOTOYTOJIBHUKH
6.9 JlnvHa okpyxHOCTH. ['pajiycHast u paguaHHasi Mepa yria, BBIYUCICHHUE UTUH JyT
' OKpPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBuKEeHHUsT TUIOCKOCTH W BHYTPEHHUE CHUMMETpUM ¢uryp (3meMeHTapHbIe

npeacrasieHus). [lapannenpusiii nepenoc. [ToBopot




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

Kon
NpoBepPsieMOro
TpeOoOBaHUS

IIpoBepsiemble TPeOOBAHUS K MPeAMETHBIM pe3yJbTaTaM
OCBOEHHsI OCHOBHOIi 00pa3oBaTe/ibHOIi MPOrpaMMbI OCHOBHOI'O
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHHne onepupoBaTh IOHATHUSAMH: MHOXKECTBO, IIOJIMHOXKECTBO,
OolepalMy HaJ MHOXECTBAMM; YMEHHE OIIEpUPOBaTh IOHATHUIMM:
rpad, cBs3HBIA Tpad, AepeBo, LMK, NPUMEHATh UX IMPU PELICHUH
3aJa4; yMEHHE HCIO0JIb30BaTh IpapUuecKoe MpeICTaBICHHE MHOXKECTB
JUIsl OTIMCAHUs PEAIBHBIX IIPOLIECCOB U SBJICHUM, NPU PELICHUU 33]1a4

U3 JIpYTUX y4eOHBIX PEIMETOB

YMeHHne onepupoBaTh MOHATHAMH: ONPEACICHHE, aKCHOMa, TEOPEMa,
JI0Ka3aTelIbCTBO; YMEHUE pACIO3HAaBaTh HWCTHUHHBIE W  JIOXKHBIE
BBICKAa3bIBaHUS, NPHUBOJWUTH NPHUMEPbl W KOHTPIPUMEPHL, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKa3bIBAaHUH

YMeHue onepupoBaTh MOHATHUAMU: HATYpaJbHOE YHWCIO, MPOCTOE U
COCTaBHOE YHCJIO, JEIMMOCTh HATypaJbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1I€JI0€ YHUCI0, MOIYJlb 4YHcia, OOBIKHOBEHHas Ipo0b U
necsiTuYHasi IpoOb, CTaHAAPTHBIN BUJ YHCIA, PallMOHAIBHOE YHCIIO,
UPpPALMOHATIBHOE YHUCJIO, apu(METHYEeCKUil KBaJpaTHbIH KOPEHb;
YMEHHME BBINOJHATH JICHCTBUSL C  4YHMCIAMH, CpaBHMBAaTb W
yIOPSAOYMBATh 4YMCHA, TMPEJCTABIATh 4YHCIA Ha KOOPAMHATHOMN
OpsIMOM, OKPYIJIATH 4YHCIA; YMEHHE [ellaTh MPUKHUIKY U OILIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue omnepupoBaTh MOHATHSIMH: CTENEHb C LENBIM IOKa3aTelieM,
apudmeTnyecKkuil KBaJApaTHBIM KOPEHb, MHOTOWIEH, aiaredpanyeckas
Ipo0b, TOXIECTBO; 3HAKOMCTBO C KOpPHEM HaTypallbHOW CTeleHu
Oosbllle €IUHUIBI; YMEHHE BBINOJHATH PACUYEThl MO (Qopmynam,
npeoOpa3oBaHusl IENbIX, JPOOHO-PALMOHAIBHBIX BBIPAKEHUH WU
BBIPQ)KEHUI ¢ KOPHAMM, pa3joXKeHHEe MHOTOUYJIEHA Ha MHOXHTEIH, B
TOM YHCJIE€ C UCMOJb30BaHUEM (OPMYNl Pa3HOCTH KBAJApaToB H

KBaJgpaTa CYMMBI U pa3HOCTU

YmMmenue ONICpUPOBATH NOHATUAMU: YHUCJIIOBOC PABCHCTBO, YPABHCHHUC C

OJIHOH nepeMeHHoﬁ, YHUCJIOBOC HCPABCHCTBO, HCPABCHCTBO C




IIEPEMEHHOM; YMEHUE pellaTh JUMHEHHBbIE U KBAJApaTHbIC ypaBHEHMS,
IpOOHO-PAIMOHANBHBIC YPABHEHHSI C OJHOW IMEPEMEHHON, CHCTEMBI
JBYX JUHEHHBIX YPaBHCHMI, JIMHEHHbIC HEPABEHCTBA U UX CHUCTEMBI,
KBaJpaTHbIE ¥ JPOOHO-pallOHAIGHBICE HEPAaBEHCTBA C  OJHOMU
IIEPEMEHHOM, B TOM YMCIIE NIPU PELIEHUN 3a]a4 U3 JPYTUX IPEIMETOB
U TPAKTUYECKUX 3a/ad; YMEHHUE HCIOJb30BaTh KOOPAMHATHYIO
OpSIMYI0O M KOOPJMHATHYIO IIJIOCKOCTb JJIsl M300pakKeHMsI peleHuil

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: QYHKLHNA, TpaduK QyHKINUU, HYIH
byHKIMH, MIPOMEXYTKU 3HAKOTIOCTOSIHCTBA, MIPOMEKYTKH
BO3pacTaHMsi, YObIBaHUS, HAWOOJbIIEe W HaUMEHbIIEe 3HAUCHUs
(GyHKIMH; yYMEHHE OIepUpOBaThH HOHSATUSMU: npsimast
MPOMOPLIMOHAIBHOCTD, JIMHEHHAss QYyHKUUsS, KBagpaTuyHas (QyHKIHS,
oOpaTHas TPOMOPIIMOHAIBHOCTh, MapaboJia, Turepoosia; yMEHHE
cTpouTh rpaduku GYHKINNA, HCTIOIB30BaTh TPA()UKH I OTIPECIICHUS
CBOMCTB IPOLIECCOB M 3aBUCHMOCTEH, JUIsl pelIeHHs 3a1ad U3 JPYrux
y4eOHBIX TMPEAMETOB U peallbHOM JKU3HMU; YMEHHE BBIPAXKATh

(dhopmynaMu 3aBUCUMOCTH MEXy BEIMUYNHAMU

Ymenne OTIEPUPOBATH TIOHSATHSIMH: MOCJIEIOBATEBHOCTD,
apupMeTHUecKass W~ TeOMETpHYecKas  IPOTPECCHH;  YMEHHUE
WCIIOJIb30BaTh CBOMCTBA TOCIEIOBATEILHOCTEH, (POPMYIIBI CyMMBI H
oOlIero 4ieHa MpW pelIeHUH 3a/1a4, B TOM YHCIE 3a/a4 U3 JIPYTUX

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

VYmenune pfiiaTth 3aaa4d pasHbIX THUIIOB (B TOM YHUCJIC Ha ITPOLICHTHI,
JOJIM M 4YaCTH, ABHKXCHHC, pa60Ty, OHEHY TOBAapOB M CTOHMMOCTH
ITOKYIIOK U YCJIYT, HAJIOTH, 3aa4U U3 obnactu YIIPpABJICHUS JINYHBIMU U
CEeMEHHBIMH (bHHchaMH); YMEHUC COCTaBJIATH BBIPA’XCHH,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbI II0 YCIIOBHUIO 3a/a4H,
HCCICA0BATh IMOJYUCHHOC PCIICHHUC U OLICHUBATH HpaB,Z[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTAaTOB

YMeHue onepupoBaTh HNOHATHUAMM: (UTypa, TOUYKa, OTPE30K, MpsMasd,
Jyd, JIOMaHasi, yroj, MHOTOYTIOJIbHUK, TPEYTOJIbHUK, PaBHOOEPEHHBII
U PaBHOCTOPOHHHMH TPEYroJbHUKH, NPSAMOYIOJbHBIH TPEYTrOJbHUK,
MeauaHa, OMCCEKTpUca W BBICOTA TPEYroJbHHKA, YETBIPEXYTOJIbHHUK,

napajjiesiorpaMMm, poM0O, TPSAMOYTOJIbHUK, KBajpaT, Tpameuus;




OKPY>KHOCTb, KpYrI, KacaTejibHasl; 3HAKOMCTBO C IIPOCTPaHCTBEHHBIMU
¢urypamu; ymMeHue pemarb 3alauyd, B TOM YHCJIE U3 MOBCETHEBHOMN
KU3HH, Ha HAXO0XKJIEHUE T€OMETPUYECKUX BEIMYUH C IPUMEHEHUEM

U3yUYCHHBIX CBOMCTB GUTYp U (pakToB

10

YMeHue omnepupoBaTh TMOHATHSAMHU: PABEHCTBO (HUTyp, pPaBEHCTBO
TPEYrOJIbHUKOB; I1APAUICIBHOCTh W NEPHEHAMKYIAPHOCTh IPSIMBIX,
Yroa MEXAy MpsAMBIMH, IEPICHIUKYISAP, HAKIOHHAs, IPOEKIUS,
nonobue ¢puryp, nogo0HbIE TPEYrOJbHUKN, CAMMETPHUS OTHOCUTEIHHO
TOYKM W TPSIMOW; YMEHHE DPACIO3HABAaTh PAaBEHCTBO, CUMMETPHUIO U
noaobue ¢uryp, napaieIbHOCTh M NEPIEHIUKYISIPHOCTh NPSIMBIX B

OKpY’KaIoIlleM MUpe

11

YMeHue omnepupoBaTh MNOHATUAMM: JUIMHA, PACCTOSIHUE, YIOJ
(BenMuMHA yrjla, CUHYC W KOCHUHYC yIJIa TPEYroJibHUKA), IJIOLIAMb;
YMEHHE OLIEHUBATh Pa3Mepbl MPEIMETOB U OOBEKTOB B OKPYXKAIOLIEM
MHUpE; YMEHHE TMpPUMEHATh (OpMyJbl MEpUMETpa U  IUIOIIAIN
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY)KHOCTH M IUIOIIAIN Kpyra, oObema
IPSIMOYTOJIBHOTO NapajljICJICUIEa; YMEHUE NPUMEHATh IPHU3HAKU
PaBEHCTBA TPEYrOJbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJIbHUKA,
teopemy Iludaropa, TpUrOHOMETPHUUYECKHUE COOTHOLICHMS  JUIs

BBIUMCIICHUS JUTMH, PACCTOSTHUM, TUTOIIAACH

12

YMenne wu3o0pakaTh IUIOCKME GUTYPBl W HX KOMOHMHAIWH,
NPOCTPAaHCTBEHHBbIE (UTYPBI OT PYKH, C TOMOIIBI YEPTEKHBIX
UHCTPYMEHTOB ¥ AJIGKTPOHHBIX CPEICTB IO TEKCTOBOMY KU

CUMBOJIbBHOMY OITMCAHHIO

13

VYmenune OIICpHUPOBATDH IHOHATHAMMU . MpsAMOYTOJIbHaA CHUCTCMa
KOOpAUHAT; KOOPpAUHATBI TOYKH, BCKTOD, CcymMMa BCKTOPOB,
IMPOU3BCACHUEC BCKTOPA HA YHUCJIO, CKAJIAPHOC IIPOU3BCACHUC BCKTOPOB,
YMCHHEC HCIOJIB30BATb BCKTOPbI M KOOPAWHATBHI JISI MIPEACTABIICHUSA
JAaHHBIX W PpCEHICHUA 3a4da4, B TOM YHCIIC U3 OPYIrux y‘le6HHX

MpeaMETOB U peaHLHOﬁ KHU3HHU

14

YMmenue OIICpHUPOBATH TTOHATHUAMU: CTOJIOMKOBBIE U KPYIrOBbBIC
AuarpamMmel, Ta6J'II/II_H>I, cpeaHee apI/I(l)MCTI/I‘leCKOC, MEuaHa,
HanOoJIbIIee W HAaUMEHBIIICE 3HA4YCHUs, pa3Max YHUCIOBOIO Ha60pa;
YMCHHC H3BJICKATh, HHTCPIIPETUPOBATDH )51 Hp606pa3OBBIBaTL

I/IH(bOpMaI_II/IIO, MNpEACTAaBJICHHYO B Ta6m/1uax U Ha JduarpaMmax,




OTpaXKarollyld CBOWCTBA M XapaKTEPUCTUKU PEAIbHBIX IPOLECCOB U
SIBIICHUH; yMEHHME paclo3HaBaTh HW3MEHYMBBIE BEJIMYMHBI B

OKpY’KaroleM Mupe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydalHBIA ONBIT (CIy4dalHbBIN
9KCIEPUMEHT), JJIEMEHTAapHOE COObITHE (RJIEMEHTApHbI HCXOJ)
CIIy9alflHOTO OTBITA, CIIy4allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHME HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOKHBIMHM JIEMEHTAapHBIMU COOBITUSIMU; YMEHHME pEIIaTh
3a/la4yd METOJOM OpraHM30BAHHOTO Iepedopa M € HCHOJb30BaHUEM
MpaBUJIa YMHOXKEHHUS; YMEHHE OLICHHBAaThb BEPOSTHOCTH PEaTbHBIX
COOBITHI M SIBJICHHH, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX
MaJIOBEPOSITHBIX COOBITMM B OKpYXKAlOIlEM MHpPE U B IKHU3HHU;
3HAKOMCTBO C TIOHSITUEM HE3aBUCHUMBIX COOBITHII; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHune BBIOMpaTh TOAXOMANIANA W3YYCHHBIM METOJ ISl PEIICHHS
3a7a4¥, MPUBOJUTH MPUMEPHl MATEMaTHYECKHX 3aKOHOMEPHOCTEN B
MPUPOJE U KU3HH, PACIIO3HABATH MPOSIBJICHNE 3aKOHOB MaTEMATUKHU B
HUCKYCCTBE, ONHUCHIBaTh OTHEJIbHBIC BBIJAIONIMECS  PE3YJIbTATHI,
MOJIYYCHHBIE B XOJI€ Pa3BUTHS MAaT€MaTUKH KaK HAyKd, MPUBOIAUTH
MPUMEPHI MATEMATUYECKUX OTKPBITUM U UX aBTOPOB B OT€UECTBEHHOM

U BCEMUPHOU HCTOpUU




HEPEYEHD 3JIEMEHTOB COAEPKXAHUSA, IIPOBEPAEMBIX HA OI'9
IO MATEMATHUKE

Kox

HpOBepﬂeMblﬁ JIEMEHT COACPKAaHUSA

1 Yucna v BIYKCICHUS

1.1 Harypanbenblie u nensie uyncna. [Ipu3Haky JenuMOoCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHbIE  JpOOM,  IPOLEHThl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie  uucia. ApudMeTHyYeCKHE ONEpalud C  PaldOHATBHBIMHU
' YUCIaMH

14 JelictButenpHble uyncia. ApudmeTnueckue ornepanuud C JIeHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmxkEéHHBIC BBIUMCICHUS, TPABHJIA OKPYTJICHUS, TPUKUAIKA W OIEHKA
. pe3ynbTaTa BEIYMCICHUN
2 AnreOpandecKuie BRIPaXKSHHS

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

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

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

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

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

32 Lensle u apoOHO-panmoHanbHbIE HepaBeHCTBA. CHUCTEMBl M COBOKYMHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 HucnoBsble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CHOCOOBI 33JaHUS MTOCIIEOBATEILHOCTEN

40 Apudmernueckas U reomeTpuyeckas mporpeccud. Dopmyna  CIOXKHBIX

IIPOLICHTOB




OyHKIUU

Oynknust, cnocoObl 3amanus QyHknuud. [padux  dynkinuu.  OO6macte

OTIpE/IeNICHUs] U MHOXKECTBO 3HaueHui ¢ynkuuu. Hymu ¢ynkuuu. [IpomexyTku

5.1. 3HAKOMOCTOSTHCTBA. [IpOMEXyTKM MOHOTOHHOCTH (YHKIMH. MakCUMyMBbl H
MUHUMYMBl QyHKIMH. HawnOoinbiiee n HauMeHbllee 3HaYeHHWE (QYHKIMHM Ha
MIPOMEKYTKE

6 KoopaunaTs! Ha IpsAMOM U INIOCKOCTH

6.1 Koopnunathnas npsimas

6.2 JlexapToBbI KOOPAUHATHI HA TJIOCKOCTH

7 I'eomerpus

7.1 I'eomerpuueckue ¢urypsl 1 Ux cBoiicTBa

7.2 TpeyronbHuk

7.3 MHOTOyroJasHUKN

1.4 OKpyXHOCTb U KpYI

7.5 N3mepenune reoMeTpuIecKuX BETHIUH

7.6 BekTops! Ha MI0CKOCTH

8 BeposTHOCTB U cTaTUCTHKA

8.1 OmnucarenbHas CTaTUCTHUKA

8.2 BepostHocTh

8.3 Kombunatopuka

8.4 MHoxecTBa

8.5 I'padmr




YYEBHO-METOIAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* ['eometpus, 7-9 knaccel/ Atanacss JI.C., byty3oB B.®., Kagomiie C.b. u
npyrue, AknuonepHoe oouectBo «M3aarensctBo «lIpocBemenue»

* 3uB b.I'. 'eomerpus: unakruueckue matepuanst s 7-11 k. / B.I'. 3us,
B.M. Meinep. — M.: IIpocsernienue.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

OrneHka KauecTBa MOATOTOBKH BBIITYCKHUKOB OCHOBHOM IIKOJIBI TIO
marematuke/ I'.B./{lopodees u ap.— M.

Nzyuenne reomerpuu B 7, 8, 9 Kitaccax: METOJI, pEKOMEHIAITUU: KH. JJIs
yuurens / [JI.C. Aranacsan, B.®. byry3os, F0.A. ['na3koB u ap.]. - M.:
[Ipocsenienue.

3uB b.I'. 'eomeTpust: JInmaktuueckue marepuanst aias 7-11 k1. / b.I'.
3uB, B.M. Meiinep. — M.: IIpocsemieHue.

I"aBpunosa H.®. [Toypounsie pa3paboTku o reoMeTpuu. 7, 8 kimacc. M.:
BAKO — (B nomonis NIKOJIBHOMY YUUTENIO)

A.B. ®apkoB / KoHTposabHbIE pabOThI, TECTHI, AUKTAHTHI [0 TEOMETPUH K
yueOnuky JI. C. Atanacsna, B. ®@. byry3oBa

Artanacsu JI.C., bByry3oB B.®. U3yuenue reomerpuu B 7-9 kiaccax. - M.:
[Ipocsemienue.

3BaBu4 JI.U. u qpyrue. KoHTpoibpHBIE 1 IPOBEPOYHBIE PAOOTHI IO
reoMmetrpuu 7-9 Kiacchl. - M.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

1
2
3

D

5
6
7
8

9

HUHTEPHET

. http://interneturok.ru/

. https:/lwww.yaklass.ru/p

. http://urokimatematiki.ru

. http://intergu.ru/

. http://karmanform.ucoz.ru

. http://polyakova.ucoz.ru/

. http://Iwww.openclass.ru/

. www.edu.ru (caiit MOuH P®).

. www.school.edu.ru (Poccuiickuii 001meo0pa3oBaTeabHbIN MOPTA).

10. www.pedsovet.org (Bcepoccuiickuii UHTEpHET-TIEICOBET)
11. www.fipi.ru (caiit ®enepanbHOro MHCTUTYTA NEAATOTHYECKHUX
U3MEpEHUN).



12. www.math.ru (MaTepHET-IOIIEPKKA yUUTETIEH MAaTEMATHKH).

13. www.mccme.ru (cadlT MOCKOBCKOIO LIEHTpa HEMPEPHIBHOTO
MaTeMaTU4eCKOro o0pa3oBaHusl).

14. www.it-n.ru (ceTh TBOPYECKUX yUUTEIICH )

15. www.som.fsio.ru (ceTeBoe 00beIMHEHUE METOUCTOB)

16. http:// mat.1september.ru (caiiT razetsl «MaTeMaThKa)

17. http:// festival.1september.ru (¢pecTuBanp negaroruueckux uaen
«OTKpBITHIHA Yypok» («IlepBoe ceHTAOps»)).

18. www.eidos.ru/ gournal/content.htm (MaTEpHET - )KypHaT «IUTOCH).



