MyHununajbHoe 0101KeTHOe 0011e00pa3oBaTe/IbHOE YUPeKIeHUe

PACCMOTPEHO

«bepe3oBckan cpeanss mkoaa Nel um. E.K. 3bipsinoBa»

MOO yuuTeneil TOUYHBIX HAYK

(

)

COI''TACOBAHO
3amectuTens qupekTopa no YBP

( )

[Tporokos Nel
Ot « » 202
PACCMOTPEHO

MOOQO yunrenei TOUHBIX HAYK

(

)

« » 202 I.

COI''TACOBAHO
3amecTtuTenb nupekropa no YBP

( )

[Tporokos Nel
OT « » 202
PACCMOTPEHO

MOO yuurene TOUHBIX HAYK

(

)

« » 202 I.

COI'TACOBAHO
3amectuTtenb Aupekropa no YBP

( )

[Tporokos Nel

Ot «

»

202

« » 202 I.

YTBEPX/JIEHO

Hupexkrop MBOY BCII Nel um.
E.K.3bipsiHoBa

ITpukas Ne
202 I.

« »

YTBEPX/JIEHO

Hupexrop MBOY BCIII Nel um.
E.K.3bIpsiHOBa

ITpukas Ne

« » 202 I.

YTBEPXXJIEHO

Hupexktop MBOY BCII Nel nm.
E.K.3bipsiHOBa

ITpuka3 Ne

« » 202 I.

PabGouasi nporpaMmma y4eOHOro Kypca

«'eomeTpus»

JJISI OCHOBHOT0 0011ero oopazoBanmus (7-9 kiaaccol)

Cpoxk ocBoeHus 3 roza

Ha 2025 — 2028 yueOHbBIC TOIBI

CocraButenu: ['ycenkoBa Mapuna BanepbeBHa

. bepe3oska 2025

bopucosa Upuna FOpreBHa
YUUTENST MATEMATUKHU



HOACHUTEJIBHAS 3AIINCKA

I'eomeTpuss Kak OAWMH W3 OCHOBHBIX pPAa3[ejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHUE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA Ha  JIOTHMYECKYIO,
JOKa3aTeNbHYIO JIMHUIO. L[EHHOCTh M3y4eHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYXKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TNPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(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
OTPEJICIUTh T€OMETPUUYECKYIO0 (DUTYpPY, OMUCATH CIIOBAMM JAHHBIA YEPTEXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUYUuTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens win TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAsi, BHIYUCIUTENbHAS JIMHUSA B U3yYCHUU T'€OMETPHUH.
[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 JIPYTUMU Y4eOHBIMHU
npeIMeTaMHi, MOTUBUPOBATH UCIIOIB30BATh ONPENIEICHUSI TEOMETPUUECKUX PUTYp
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE MOJNYyYEHHBIX YMEHUU B (PU3MKE H
TEXHUKE. OTH CBS3M Haumbojee spKO BUAHBI B TeMax «BekTtopsy,
«TpuroHomerpruueckue CoOTHOIIEHUs», «Meron koopauHat»y U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIIME OCHOBHBIE Pa3/Ieibl
conepxkanusi: «l'eomerpuyeckue ¢Gurypel M WX CBOMCTBay, «M3mepenwue
F€OMETPUYECKUX  BEIUYUH», «JlekapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,
«BexTopsi», «JIBrxkeHus miockoctn, «IIpeodpazoBaHus mogo0us».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiiacce
— 68 yacoB (2 yaca B HezielNI0), B 8 Kilacce — 68 yacoB (2 yaca B HeZelN0), B 9 kiacce
— 68 yacoB (2 Jaca B HEJENIO).



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.

CummeTtpuunbie ¢purypsl. OCHOBHBIE CBOMCTBA 0ceBoi cumMeTpuu. [Ipumepsl
CUMMETPHUH B OKPYKAOIIEM 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
TPEYroJIbHUKA, IPOBEIEHHON K runorenyse. [Ipusnaku paBeHCTBa MPAMOYTOJIBHBIX
TPEYroJbHUKOB. [IpSMOYTOIBHBIN TPEYTOJIBHUK C YIJIoM 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
TPEYroJbHUKA.

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 ynsoenuss 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°.

BrincanHbie ¥ IEHTPaJIbHBIE YTJIBI, YTOJ MEXKAY KacaTeJIbHOM U XOPAOM. YTJIbl
MEXIY XOpJAaMHM W CEKylIMMHU. BHNHCaHHBIE M ONMCAHHBIE YETHIPEXYTOJBHUKH.
B3aumHoe pacnonoxxkeHue AByX okpyxHocrtei. Kacanue okpyxHocTted. OOrue
KacaTeJIbHbIE K JIBYM OKPYXHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrimoB or 0 go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

Pewienne TpeyronbHuKOB. Teopema KOCHHYCOB U TEOpeMa CUHYCOB. PenieHue
IPaKTUYECKUX 3a]1a4 C UCIIOIb30BAHUEM TEOPEMBI KOCUHYCOB U TEOPEMBI CUHYCOB.

[Ipeo6pazoBanue nmompodus. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

Teopema O TPOU3BEIECHHH OTPE3KOB XOPA, TEOPEMBI O MPOU3BEACHUU
OTPE3KOB CEKYIINX, TEOPEMA O KBaJApaTe KacaTeIbHOM.

Bektop, mimHa  (MOIyidb)  BEKTOpA,  COHAINPABJICHHBICE  BEKTOPBHI,
IPOTUBOIMOJIOAKHO HAIIPABJIECHHBIE BEKTOPHI, KOJUITMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOpPOB, OMNEpallMd HaJ BEKTOpaMu. Pa3nokeHne BEKTOpa IO JBYM
HEKOJUIMHEapHbIM BekTopaM. KoopanHatsl Bektopa. CKalsIpHOE IPOU3BEICHHE
BEKTOPOB, IPUMEHEHUE ISl HAXOKICHHS JJIUH U YTJIOB.

JIlekapTOBbI KOOPAMHATHI HA TJIOCKOCTH. Y PaBHEHUS MPSIMOM U OKPY’KHOCTH B
KOOpAMHATaX, MEpPeceueHrue OKPYKHOCTEH M MpsMbIX. MeToJ KOOpAMHAT U €ro
MIPUMEHEHHE.

[IpaBunbHBIE MHOTOYTOJIBHUKU. JJIMHA OKPYKHOCTH. [ 'pajtyCcHas 1 paguaHHas
Mepa yrija, BBIYMCIEHUE IJIMH Jyr OKpyKHocteu. [lmomans kpyra, cekropa,
CerMeHTa.

JIBMKEHUST TIOCKOCTH W BHYTPEHHHE CHUMMETpUU (QUryp (dJI€eMEHTapHBIE
npeactasnenus). [lapannensHeiil 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 HAa AaKTUBHOE Y4YacTHE 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
MOCTPOCHUEM UHANBUIYATLHON 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/lay, PEUICHUH, pacCyXIEHUM, YMEHHUIO BHUJIETH
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 HayKd Kak cdepbl 4YeIoBEeuYeCKOi
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 BocnuTaHHMEe, (POPMHPOBAHHME KYJILTYPbl 310POBbS U
3MOLMOHAJIBHOIO 0JIAT OOy YU

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
30pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (3I0pOBOE  IUTAaHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, peryispHas Quznueckas
aKTUBHOCTBH), C(HOPMUPOBAHHOCTHIO HaBbIKA pedIeKCHH, MPU3HAHUEM CBOETO MpaBa
Ha OIIMOKY M TAKOTO K€ MpaBa JPyroro 4yeJoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEHTalel Ha MPUMEHEHHE MaTeMaTUYeCKUX 3HAHUM JUIsl pelIeHus 3a/1a4 B
00JIaCTH COXPAaHHOCTHU OKpY Karouleil cpe/ibl, INIAHUPOBAHMS TIOCTYIKOB M OLEHKH
UX BO3MOXKHBIX MTOCJIEJICTBUM /JIs1 OKPY>KAIOIIEH Cpesibl, 0CO3HAHUEM II00aTbHOIO
XapakTepa FKOJIOTHYECKUX MPoOJieM U MyTel UX pelieHus;

8) agpanTanus K M3MEHSIIOIIMMCS YCJOBHAM CONMAJIbHOW W NMPUPOTHOM
cpeabl:

TOTOBHOCTBIO K JICCTBHSIM B YCJOBHUSIX HEONPEIEIEHHOCTH, MOBBIIICHUIO
YPOBHSI CBOEH KOMIIETEHTHOCTH Yepe3 MPAKTUYECKYIO JESITeIbHOCTh, B TOM YHUCJIe
YMEHHE YYUTBHCS y JPYTUX JIOJeH, MpuoOperaTh B COBMECTHOM N1€ATENbHOCTH
HOBBIE 3HAHMS, HABBIKM M KOMIIETEHIIUU U3 ONBITA IPYTHUX;

HEOOXOAMMOCThI0O B (OPMHUPOBAHMM HOBBIX 3HaHHUH, B TOM 4YHCIIE
(GopMynupoBaTh UIEH, OHATHUS, TUIOTE3bI 00 OOBEKTAX U SBJIEHUSAX, B TOM UHUCIIE
paHee HEH3BECTHBIX, OCO3HaBaTh JEQUIMUTHI COOCTBEHHBIX 3HAHMM U
KOMIIETEHTHOCTEH, INIAaHUPOBATh CBOE Pa3BUTHUE;

CIOCOOHOCTBIO ~ OCO3HaBaThb  CTPECCOBYI0  CHUTYyallMl0, BOCIHPHUHMMATH
CTPECCOBYIO CHUTYallUI0 KaK BBI30B, TPEOYyIOIHUHA KOHTPMEp, KOPPEKTUPOBATH
NpUHUMAaEMble pEUIeHUs] U JeUCTBUS, (OpMynHpoBaTh U OLEHUBATh PUCKU U
nocieacTBus, (OPMUPOBATDH OIBIT.

METANPEIMETHBIE PE3YJIBTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Jornueckue AecTBU:

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

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



BBISBJISTh ~ MAaT€MAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3M U
npoTtuBopeursi B (akTaX, [JAHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEYUHIA;
JIeNaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTUKH, AEAYKTUBHBIX U
UHAYKTHUBHBIX YMO3aKIIOUEHUN, YMO3aKIIOUEHUHN IO aHAJIOTUH;

pa30upaTh J0Ka3aTebCTBA MAaTEMAaTUUYECKUX YTBEPXKACHUH (IpsMble U OT
OPOTUBHOI0), MPOBOAUTH CAMOCTOSITENILHO HECJOKHBIE JI0Ka3aTEeNbCTBA
MaTEMaTUYEeCKUX (PAKTOB, BBICTpAMBaTh apPryMEHTAlMI0, TPUBOIUTH
IpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKACHUS;
BbIOMpaATh CMoco0 pemieHus y4eOHOW 3ajaud (CpaBHUBATh HECKOJIBKO
BapUMaHTOB pEIICHMs, BbHIOMpaTh HaumboJiee NOAXOIAIUMNH C Yy4ETOM
CaMOCTOSITEIILHO BBIJIEJICHHBIX KPUTEPHUER).

ba3oBble ucciienoBaTe/IbCKNE NEeMCTBUS.

UCIIOJIb30BaTh BOIMPOCHI KaK HMCCIEN0BATEIbCKUI HHCTPYMEHT MO3HAHUS,
dbopMynupoBaTh BOMPOCH], (UKCUPYIOIIUE NPOTUBOpEUnE, Mpodsemy,
CaMOCTOSATEJIbHO ~YCTAaHaBIMBATh KMCKOMOE M JaHHOEe, (OPMHUPOBATH
TUIO0TE3Y, apryMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

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

IPOTHO3UPOBATh BO3MOYKHOE PAa3BUTHE MPOLECCA, a TAKKE BBIIBHUIAThH
NPEATIOIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

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

BBIOMpATh, aHAJIM3UPOBATh, CHUCTEMATU3UPOBATh W HHTEPIPETHUPOBATH
UHGOPMAIINIO PA3THYHBIX BUAOB U (POPM IIPEICTaBICHNUS;

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 YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

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



B YCTHBIX U MUCBMEHHBIX TEKCTaX, /1aBaTh MOSICHEHUS MO XOAY pPEIICHUA
3a7]a4i, KOMMEHTUPOBATh MMOJYYEHHBIN PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pEllIeHus, COTIOCTABIIATH CBOU CYKICHUS C CYXKJICHUSIMU IPYTUX YYaCTHUKOB
Jauanora, OOHapy>KMBaTh Pa3U4YUEe U CXOJICTBO IMO3UIUNA, B KOPPEKTHOMU
dbopme hopmMyIUpoBaTh pa3HOTIACHS, CBOM BO3PAYKEHUSI;

MPEACTABIATh PE3yJIbTATHl PEUICHUS 3a/1a4H, IKCIIEPUMEHTA, UCCIIEI0BaHNUS,
MIPOEKTa, CAMOCTOSITEILHO BHIOMPATh (DOPMAT BBICTYIICHUSI C YIETOM 3a71a4
MIPE3CHTAIIMN U OCOOCHHOCTEH ay/IUTOPHH;

MOHMMATh U UCIOJIb30BaTh MPEUMYIIECTBA KOMaHAHON U UHAMBUIYaTbHON
paboTHI NP pPEIICHUN YIEOHBIX MATEMATHYECKUX 3a/1a4;

MPUHUMAThH 1€]b COBMECTHOM JEATEIbHOCTH, MJIAHUPOBATh OPraHU3ALINIO
COBMECTHOW paboOThl, pacmnpenensarb BHABI pabOT, JIOroBapUBaTHCS,
00CyXIaTh MPOIECC U Pe3yabTaT paboThl, 0000IIaTh MHEHUSI HECKOIBKHX
JIIO/IEH;

y4acTBOBaTh B TPYNNOBBIX (opMax paboTel (0OCy)JaeHus, O0OMeH
MHEHHSIMU, MO3TOBBIC IITYPMBbI U JIPYTHUE), BHITIOJHITH CBOIO YacTh PaOOThI
U KOOPAMHUPOBATH CBOM JCHUCTBUSA C JAPYTMMM YJIE€HAMU KOMAaHJBI,
OLICHMBATh KAauyeCTBO CBOEro BKJIaJa B OOMIMNA TMPOAYKT IO KPUTEPHSM,
c(hOpMYIMPOBAHHBIM YYaCTHUKAMU B3aMOICHCTBHSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTABJIAITH IUIAH, AJITOPUTM PELICHUS 3aJayu (WU €ro
4acTh), BBIOMPATH CMOCOO peHIeHUsI ¢ y4€TOM HUMEIOIIUXCS PECYpPCOB U
COOCTBEHHBIX BO3MOXHOCTEW, AapryMEHTHpPOBAaTh U KOPPEKTUPOBATH
BapUAHTHI PEIICHUH ¢ YIETOM HOBOU HH(pOPMAIIUH.

CaMOKOHTpO.HI), AMOIHMOHAJIbHBbIN NHTEJIEKT:

BJIAJETh CIIOCO0AMU CaMOIIPOBEPKHU, CAMOKOHTPOJIS IIpoliecca U pe3yJibraTa
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

NPEABUAETH TPYAHOCTH, KOTOPBIE MOT'YT BOSHUKHYTh IPH PELIEHUH 3a/1a4H,
BHOCUTH KOPPEKTUBBI B JCSATEIHHOCTh Ha OCHOBE HOBBIX OOCTOSITEIBLCTB,
HalJIEHHBIX OIIUOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3yJIbTaTa ACATEIbHOCTH MOCTABICHHON LEIN U
YCIIOBUSIM, OOBSICHATh MPUYMHBI JOCTHXKEHUS WM HEJOCTHUKEHHUS IIENH,
HaXOJIUTh OLIUOKY, 1aBaTh OLICHKY MPUOOPETEHHOMY OIIBITY.

HPEAMETHBIE PE3YJIBTATDBI



K koHmy oOyuenuss B 7 kJjacce OOYyYaroOIIMICS TMOJTYyYUT CIEAYIOIIHE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBath W3ydeHHBIE TEOMETpUUECKHUE (UTYpPBI, ONPEeNeHsITh HX
B3aMMHOE€ pPaCIOJIOKEHHE, H300pakaTb I'e€OMETpUYECKUe (QUTYphl, BBIIOJIHATD
YEPTEKHU I10 YCIOBHUIO 3a7aud. V3mMepsTh TUHEWHBIE U YITIOBbIE BEJIMYUHBL. Pemars
3a7]a4M Ha BBIYMCJIEHUE IJIMH OTPE3KOB Y BEJIUYHUH YIJIOB.

Jlenate TpyOyI0 OIIEHKY JHWHEWHBIX M YIJIOBBIX BEJIWYHUH MPEIMETOB B
peanbHOM JKM3HU, Pa3MEpOB MPHUPOJHBIX OO0OBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB IO MOPSJIKY BETUYUHBI.

CTpouTh 4epTeXKHU K TCOMETPUUECKUM 3a/1a4aM.

[Tonb30BaThCsd MNpPHU3HAKAMU PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIb30BATh
MPU3HAKU U CBOWCTBA PABHOOEAPEHHBIX TPEYTOJILHUKOB P PEIICHUU 33/1a4.

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

[Tonb30BaThCsd MNpHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWMCTBOM MEJMaHbI, MPOBEAEHHON K TUIIOTEHY3€ MPSAMOYTOJILHOTO TPEYTOJIbHUKA,
B PEILLICHUHU T€OMETPUUYECKHUX 3a]ay.

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

PemaTh 3agaun Ha KieTyaToit Oymare.

[TpoBOIUTH BRIYMCICHUS U HAXOAUTH YUCIOBBIE K OYKBEHHbIE 3HAYEHUS YTJIOB
B F'€OMETPUYECKUX 3a/Jadax C UCIIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJBbHUKOB U
MHOTOYTOJIbHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX IMPU TMEPECEUCHHUH JIBYX
NapajulebHbIX NPSMBIX CEKyLIeH. Pemarsy npakTudyeckue 3aauu Ha HaXOXKJICHUE
YTJIOB.

Bianerp mNOHATHEM TE€OMETPUYECKOTO MECTa TOYEK. YMETh OIPEAeIIsITh
OMCCEeKTPHCY yIJla U CepeAUHHBIN MEePIICHIUKYISP K OTPE3KY KaK Fr€OMETPUUYECKUE
MECTa TOYEK.

@opmMynUpPOBaTh ONPEAECIEHUS] OKPYKHOCTH M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATHh 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

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

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIB30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KacaTeIbHOU U paanyca, NPOBEAEHHOTO K TOUKE KACAHHUS.



[Tonb30BaThCs MPOCTEUIIMMHU T€OMETPUUECKUMH HEPAaBEHCTBAMU, TTIOHUMATh
UX IIPAKTUYECKUNA CMBICI.

[IpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE MOCTPOEHUS C ITOMOIIBIO LIUPKYJISA U
JINHEWKMU.

K koHmy oOyuenuss B 8 kJjiacce OOydYaromMiiCs TMOJIYYUT CIEAYIOIINE
MIPEAMETHBIE PE3YIIBTATHI:

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
IIOJIb30BATHCS UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3aa4.

[IpyuMeHsATh CBOMCTBA TOYKM TMEpPECEUYEHUs] MEIHUaH TPeyroiabHUKa (ILIeHTpa
MAacc) B pEIlIEHUH 3a/1ay.

Brnaners noHsiTHEM CpeIHEN TUHUM TPEYTOJIBHUKA U TPANCIINH, TPUMEHSITh UX
CBOMWCTBA IIpU pELIEHUH reoMerpudeckux 3anad. Ilonb3zoBarees Teopemoint daneca
U TEOpPEeMOW O WPOMOPIMOHATIBHBIX OTpEe3Kax, MPUMEHSATh UX ISl PEIICHUS
NpPaKTUYECKUX 3a/]1a4.

[IpuMeHsTh IpU3HAKK TTOA00US TPEYTOJILHUKOB B PEIICHUH F€OMETPUICCKUX
3a/1ad.

[lonb3oBaTecst Teopemoit [ludaropa ansg pemieHUss TEOMETPUUYECKUX H
npakTrueckux 3aaad. CTpOUTh MaTeMAaTHYECKYIO MOJENb B MPAKTUUYECKUX 3a]a4ax,
CaMOCTOSITEIBHO AENaTh YEPTEK U HAXOJAUTH COOTBETCTBYIOIIHNE JJIUHBI.

Brnanerp TOHATUMSMHM CHHYyCa, KOCHMHYyCa MW TaHIE€HCAa OCTpPOTO yrIJia
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (Ionb3ysch, TA€ HEOOXOAMMO, KaJbKyJISITOPOM).
[IpuMeHATh NOJIyYEHHBIE YMEHUS B IPAKTUYECKUX 3a/1auax.

Brnanerp NOHATHSMHM BIHCAHHOTO M LEHTPAJIbHOTO YIJIA, HCIOJb30BaTh
TEOPEMBI O BIMCAHHBIX YIJIAX, YIIaX MEXAY XOpAaMu (CEKYUIUMU) U YIJIe MEXKIY
KacaTeJIbHOM U XOPJIOW MPH PEUICHUN N'€OMETPUUECKHUX 3a/1a4.

Brnanerp MmoHSATHEM OINKMCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSTh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C TpUMEHEHHEM TNOoJ00us W TPUTOHOMETpUHU (MOJB3YSICh, TIAE HEOOXOAUMO,
KaJIbKYJATOPOM).

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

3HaTh TPUTOHOMETpUYECKHe (YHKIUUA OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOIIIBIO PA3JIMYHbIC 3JEMEHTHl MPSMOYTOJbHOIO TPEYrojbHUKA («pelIeHue



MPSIMOYTOJIBHBIX TPEYTONIbHUKOBY»). HaXxonuTh (¢ MOMOIIBIO KATbKYJISTOPA) AJIUHBI
Y yTJIbl U1l HETAOJUYHBIX 3HAYEHUH.

[Tonb3oBaThcs popMysilaMH MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXJIECTBOM Il HAXOXKJEHUS COOTHOIICHHH MEXAYy TPUTOHOMETPHUUYECKUMU
BEJTMYMHAMM.

Hcnonb3oBaTh TEOPEMBI CUHYCOB U KOCMHYCOB JIJIsl HAXOXKJICHUS Pa3IU4HbIX
AJIIEMEHTOB TPEYroJbHUKA («PELUIEHUE TPEYroJbHUKOBY), MPUMEHATh HUX NpH
pELIeHUH Te€OMETPUUYECKHUX 3a]1ay.

BrnageTs nonstusiMu npeoOpazoBaHusi 0100us, COOTBETCTBEHHBIX AJIEMEHTOB
noo6HbIx ¢uryp. Ilonp3oBaThcsi CBOMCTBaMHU MOAOOMS MPOU3BOJIBHBIX (QUTYD,
yMETh BBIYHCISTH UIMHBI M HAXOMUTH YIJbl y MOAOOHBIX ¢uryp. [IpumeHsTH
CBOICTBA MOA00MS B TMPAKTUYECKUX 3ajadax. YMETb MPUBOJIUTH MPUMEPHI
NOJI0OHBIX PUTYP B OKPYXKAIOILEM MHUPE.

[Tonb3oBaThCs TEOpEMaMu O MTPOU3BEJECHUU OTPE3KOB XOP/, O MPOU3BEACHUU
OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTelbHOM.

[lonb3oBaThCS BEKTOpAMHU, MOHUMATh MX TEOMETPUYECKUA U (U3HUECKHI
CMBICII, MPUMEHSATh KX B PEUICHUU TEOMETPUUYECKUX U (PU3MYecKUx 3ajad.
[TpuMeHsTH CKaNsipHOE MPOU3BEICHUE BEKTOPOB ISl HAXOXKICHUSI JJIUH U YTJIOB.

[Tonp30BaThCs METOIOM KOOPJMHAT Ha INIOCKOCTH, IPUMEHSTH €T0 B PEIIEHUN
reOMETPUYECKUX U IPAKTUUECKUX 3aau.

Bnaners MOHATHUSMU NPaBUIBHOIO MHOTOYTOJBHHMKA, JIMHBI OKPYXKHOCTH,
JUIMHBI IYTH OKPY>KHOCTH M PaJiMaHHOM MEpbI yria, YMETh BBIYMCIATH IJIOLIA/Ib
Kpyra u ero yacteid. [[puMeHsATh noayyeHHbIE YMEHUS B IPAKTUUYECKUX 33]a4ax.

Haxoauth ocu (Mau LEHTpHI) CUMMETpUU (GUTYpP, NPUMEHSTH JBHKCHUS
IUIOCKOCTHU B MPOCTEHIINX CITydasX.

[IpuMeHATh MOJyYeHHBbIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTeMaTHUeCKUe
MOJIEJH JJIS 3a]1a4 peabHOM dKU3HU U MPOBOJAUTH COOTBETCTBYIOLIME BBIUNCICHMUS
C NPUMEHEHHEM TMOAO0OMS M TPUTOHOMETPUYECKUX (PYHKUMN (TOJB3YsCh, TIE
HEO0OXO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINIAHUPOBAHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jiesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
ITpocreiimme reomeTpudeckue GUTYPHI U
P . P uryp bubmmoreka [{OK
1 nX cBOMCTBa. MI3MepeHne reomeTpudecKux 14
https://m.edsoo.ru/7f415e2e
BCINYUH
bu6moreka [IOK
2 T 22 1
PEYrobHiId https://m.edsoo.ru/7f415e2e
3 [TapamnensHble IpsIMBIE, CyMMa YIJI0OB 14 1 bubnuoreka [IOK
TPEYroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OKpyxHOCTh U Kpyr. ['eomeTpruueckue 14 1 bubnuoreka [IOK
MOCTPOCHUS https://m.edsoo.ru/7f415e2e
bu6mmoreka [IOK
5 I1 606 7 4 1
OBTOPEHHE, 0DODINCHIE SHAHE https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 68 4 0

I[TPOTPAMME



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 yacon DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
. bubnuoreka [JOK
1 q 12 1
CTRIPEXYTOTRHIIH https://m.edsoo.ru/7f417e18
Teopema daneca u Teopema o
2 MPOTIOPITMOHATBHBIX OTPE3KaX, MOJ00HbIE 15 1 bubmmorexa [TOK
pomop ’ https://m.edsoo.ru/7f417e18
TPEYTrOJIBHUKH
[nomane. Haxoxaenue miomanei
3 Tpe HIOJ'I)II)HI/IKOB " JI\I/IHOFO OJE,IH}ILIX ¢ur 14 1 bubnmorexa [JOK
peyr a P- https://m.edsoo.ru/7f417e18
[Tnomaau mogoOHBIX HUTyp
4 Teopema IIudaropa u Havana 10 1 bubnuoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYriasl B OKpY>KHOCTH. Biucanubie u
5 OIHMCAHHBIE 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, OOODILEHAC SHAHHH 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

Kosau4vecTBO yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ieioB H TeEM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
1 Tpuronomerpus. TeopemMbl KOCUHYCOB U 16 1 bubnuorexa [JOK
CHUHYCOB. PenieHne TpeyrojbHIUKOB https://m.edsoo.ru/7f41al2c
9 [IpeoGpa3zoBanue nmogobus. 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
JlekapTOBBI KOOPAMHATHI 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 miomanei
bu6mmoreka [JOK
6 6
JlBIKCHI IIOCKOCTH https://m.edsoo.ru/7f41al2c
7 [ToBTOpEeHUE, 0600IICHNE, 7 5 bu6mmoreka [JOK
cUcTeMaTU3aIys 3SHaHUH https://m.edsoo.ru/7f41al2c
OBUIEE KOJIMYECTBO YACOB I10 68 6 0
I[TPOI'PAMME



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




IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KounyecTBo yacoB JlaTta u3yyeHus
Ne i/ T KonTtpou IMpakTH MnaH DaKTUYeCKH
eMa ypoka
Bcero bHbIE YyecKkue s 26 28 o
padoThI padoTsbI
1 [Ipocreiinre reoMmeTpruueckue 0ObEKThI 1 02.09
2 MHOTOYTOJILHUK, JIOMaHast 1 04.09
3 CMexHbIe U BEpTUKAJIbHBIE YTJIbI 1 09.09
4 CMexHBIE U BEPTUKAIBHBIE YIIIbI 1 11.09
5 CMexHBIE U BEPTUKAIBHBIE YIIIbI 1 16.09
6 CMexXHBIC U BEPTUKAILHBIE YIIIbI 1 18.09
7 CMeXHBIC U BEpTUKAIILHBIE YIIIbI 1 23.09
8 CMexXHBIC U BEPTUKAILHBIE YIIIbI 1 25.09
9 N3Mepenne TMHEHHBIX U YTII0BBIX 1 30.09
BEJIMYUH, BEIUUCIIEHHE OTPE3KOB U YIIIOB
10 N3Mepenne TMHEHHBIX U YIII0BBIX 1 02.10
BEJIMYUH, BEIUUCIIEHHE OTPE3KOB U YIJIOB
1 W3mepeHne JIMHEHHBIX U YTII0BBIX 1 07.10
BEJIMYUH, BEIUUCIIEHUE OTPE3KOB U YIJIOB
IIpoBepounasi padora M3mepenue
12 JIMHENHBIX U YIJIOBBIX BEJINYMH, 1 09.10
BBIUMCIIEHUE OTPE3KOB U YIIIOB
[lepumeTtp u muomanes ¢puryp,
13 COCTAaBJICHHBIX U3 MPSAMOYTIOJbHUKOB 1 14.10




[epumeTtp u momans Gpuryp,

14 1 16.10
COCTAaBJICHHBIX U3 NPAMOYIOJbHUKOB
[loHsiTHE O PaBHBIX TPEYTOJIbHUKAX U
15 IIEPBUYHBIE MPEJICTABICHUS O PABHBIX 1 21.10
¢burypax
16 Tpu npr3HaKka paBeHCTBA TPEYrOJIbHUKOB 1 23.10
17 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1 28.10
18 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1 06.11
19 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB 1 11.11
20 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB 1 13.11
21 Tpu npr3Haka paBeHCTBA TPEYTOJIbHUKOB 1 18.11
[Ipu3Haku paBeHCTBA MPSIMOYTOJIBHBIX
22 P P pAvoyE 1 20.11
TPEYroJbHUKOB
[Ipu3Haku paBeHCTBA NPAMOYTOJIBHBIX
23 P P PAMOYE 1 25.11
TPEYroJbHUKOB
CBOWCTBO MeIMaHbl MPSMOYTOJIBHOTO
24 8 PARIOY? 1 27.11
TPEYroJIbHUKA, IPOBEJEHHON K TMIIOTEHY3€
CBOICTBO MeIMaHbI IPSAMOYTOJILHOTO
25 8 - 1 02.12
TPEYroJIbHUKA, IPOBEJEHHON K TMIIOTEHY3€
PaBHOOeipeHHbIE U PABHOCTOPOHHUE
26 P P P 1 04.12
TPEYroJIbHUKU
IIpu3Haku 1 cBOKCTBA paBHOOEIPEHHOTO
27 P P P 1 09.12
TPEyroJibHUKa
IIpu3Haku u cBOWCTBA paBHOOEIPEHHOTO
28 P P o 1 11.12
TPEYTrOJIbHUKA
IIpoBepounas padora [IpusHaku u
29 pOBEP P P 1 16.12

CBOICTBA paBHOOEIPEHHOTO TPEYroJbHUKA




30 HepasenctBa B reomeTpuu 1 18.12
31 HepaBenctBa B reomeTpun 1 2312
32 HepasenctBa B reomeTpuun 1 25.12
33 HepaBenctBa B reomeTpuun 1 30.12
IIpssMOYTOIILHEIN TPEYTOJIBHUK C YIJTIOM B
34 PAMOYE eyt o 1 13.01
30
TIpsIMOYTOJILHEIN TPEYTOJIbHUK C YIJIOM B
35 Po yr peyr yr. 1 15.01
30
KoHTpoabnHasi padoTa o reme
36 P P 1 20.01
"TpeyrojbHuku'
37 [TapannensHbIe pSIMBbIE, UX CBOMCTBA 22.01
38 [Tarerit moctynat EBkinuaa 1 27.01
Hakpect nexarnine, COOTBETCTBEHHbBIC U
OJHOCTOPOHHUE YIiIbl, 00pa30BaHHbIE IIPU
39 AHOCTOD It P P 1 29.01
MePECEUCHUH TapAJIJICIIBHBIX TPSIMBIX
CeKylIen
Hakpect nexaniue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHHE YIJIBI, 00pa30BaHHEIE IPU
40 AHOTTOP 4 P P 1 03.02
MePECCUCHUH TapAJIICIIBHBIX TPSIMBIX
CeKylIen
Hakpect nexariue, COOTBETCTBEHHbBIC U
OJIHOCTOPOHHHE YIJIBI, 00pa30BaHHEIE IPU
41 AHOCTOP "t P P 1 05.02
MePECCUCHUH TapAJIICIIBHBIX TPSIMBIX
CeKyIIei
Haxkpect nexariue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHHE YIJIBI, 00pa30BaHHEIE IPU
42 AHOCTOP & P P 1 10.02

IIEPECEUCHUH NTapaUIEIIbHBIX MPSIMBIX
CeKyLIen




Haxkpect nexamue, COOTBETCTBEHHbBIE U
OJIHOCTOPOHHUE YTJIbl, 00pa30BaHHbIC MPU

43 1 12.02
MepeceueHH MapauIeIbHbBIX TPSIMBIX
CeKyIIen
[Tpu3HaK mapayuieTbHOCTH IPSMBIX Yepes3
44 PaBEHCTBO PACCTOSIHUM OT TOYEK OJTHOU 1 17.02
MPSIMOM JI0 BTOPOU MPSIMOM
[Tpu3HaK mapayuieTbHOCTH TPSMBIX Yepe3
45 PaBEHCTBO PACCTOSIHUM OT TOUEK OJTHOU 1 19.02
MPSIMOM IO BTOPOU MPSIMOM
46 CymMa yriioB TpeyroJbHHKa 1 24.02
47 CymMa yriioB TpeyroJibHUKa 1 26.02
48 BHemrnue yriel TpeyrojibHuKa 1 03.03
49 Brenraue yribl TpeyrojibHUKa 1 05.03
KonTpoabHasi padbora mo reme
50 "TlapaijejibHbIe NPSIMbIE, CYMMA YIJIOB 1 10.03
TpeyroJbHuka'
51 OKp“y)KHOCTI), XOPJIbl U JUAMETP, UX 1 12.03
CBOICTBa
52 KacarenbHast K OKpy)KHOCTH 1 17.03
53 OKpyXHOCTb, BIIUCAHHAS B YTOJI 1 19.03
54 OKpyXHOCTb, BIIUCAHHAS B YTOJI 1 24.03
55 [Tonsarue o 'MT, npuMeHeHHE B 3a/1a4aX 1 26.03
56 [Tonsarue o 'MT, npumeHeHue B 3a/1a4ax 1 07.04
BuccekTpuca u cepeJMHHBIHI
57 MEPIEHIUKYIISAP KaK TEOMETPUYECKHE 1 09.04

MECTa TOUCK




OKpyXHOCTb, OIICAHHAs OKOJIO

58 1 14.04
TPEyroJibHUKa

59 OKpyXHOCTb, OIIMCAHHAs OKOJIO 1 16.04
TPEyroJibHUKa

60 OKpyKHOCTb, BITUCAHHAS B TPEYTOJILHUK 1 21.04

61 OKpyXHOCTb, BIIUCAaHHAs B TPEYTOJIbHUK 1 23.04

62 [Ipocreiiume 3ana4n Ha TOCTPOECHUE 1 28.04

63 [Ipocreiimue 3a1a4u Ha TOCTPOCHUE 1 30.04
KonTpoabHas pabora no reme

64 "Oxpy:kHOCTH U Kpyr. 'eoMeTpuyeckue 1 05.05
nocrpoenus"
[ToBTOpeHUe 1 0000IMIEHNE 3HAHMI

65 OCHOBHBIX NOHSTUN U METOJIOB Kypca 7 1 07.05
KJacca

66 HToroBasi KOHTpoOJILHasI padoTa 1 12.05
[ToBTOpeHue 1 0000IMIEHNE 3HAHUI

67 OCHOBHBIX TIOHSITHH ¥ METOJIOB Kypca 7 1 14.05
KJacca
[ToBTOpEeHUE M 0000IMIEHNE 3HAHUI

68 OCHOBHBIX TIOHSITHH M METOJIOB Kypca 7 1 21.05
KJacca
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8 KUIIACC

KoandecTBO 9acoB

Jara usyyenus

No T IpakTHy MnaH DaKTUYeCKH
n/m eva ypora Bcero Konrpoubi ecKHe
ble padoThI paGoThI 7a 76 78 7r

[TapamenorpaMM, ero Mpu3HAKK U CBOMCTBA 1 02.09
[TapamenorpaMM, ero MpuU3HAKA U CBOMCTBA 04.09
[TapannenorpaMM, ero Npu3HAKU U CBOMCTBA 1 09.09
YacTHele citydan napajuienorpaMMoB

4 (IpAMOYTOJILHUK, POMO, KBaJIpaT), UX 1 11.09
MIPU3HAKU U CBOMCTBA
YacTHsle citydau napajuieaorpaMMoB

5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 16.09
MPU3HAKU U CBOMCTBA
YacTHble citydau napajuieaorpaMMoB

6 (TIpsIMOYTOJIBHHK, pOMO, KBaJIpaT), UX 1 18.09
MIPU3HAKU U CBOMCTBA
Tpanerus 1 23.09
PaBHOOOKAs ¥ IPSAMOYTOJIbHAS TPANICITUH 1 25.09
PaBHOOOKAs ¥ IPAMOYTOJIbHAS TPANICITUH 1 30.09

10 MeTto1 yIBOEHUS MeIUAHBI 1 02.10

11 LleHTpanpHast CHMMETPUS 1 07.10

12 FOHTPOJ{LH&H pabdora nmo Teme 1 1 09.10

YeTpIpéxyrojabHukn'
13 Teopema daneca u TeopemMa o 1 14.10

MPpONOPHHUOHAIIBHBIX OTPE3KaAX




14 CpenHsis TuHUS TPEyroJibHUKa 1 16.10
15 CpenHsis TuHUS TPEyroJibHUKA 1 21.10
16 Tpanenus, e€ cpenHss IMHUA 1 23.10
17 Tpanenus, e€ cpeaHss IMHUA 1 28.10
18 [IponopumoHanbHbIE OTPE3KH 1 06.11
19 [TponopumoHanbHBIE OTPE3KH 1 11.11
20 entp Macc B TpeyroJibHUKE 1 13.11
21 [TonoGHbIE TPEYrOJIbHUKH 1 18.11
22 Tpu npusHaka no100us TpeyroabHIUKOB 1 20.11
23 Tpu npusHaka no100us TpeyroabHIUKOB 1 25.11
24 Tpu npusHaka no100us TpeyroabHIUKOB 1 27.11
25 Tpu npusHaka no100us TpeyroabHIUKOB 1 02.12
[IpumeHneHue moo0us Npy pereHNu
26 P JODHATIPH P 1 04.12
MIPAKTUYECKUX 3a/a4
KonTtpouabHnas padora o reme
27 P P 1 09.12
"Ilogo0HBIE TPEYTrOJbHUKH"
CaoiicTBa monIaAei reoMeTpUIECKUX
28 tan P 1 11.12
uryp
dopmyiibl IS IUIOIAAN TPEYTOJIbHUKA,
29 DYJIE AT THOMANT TPEYE 1 16.12
napasiesiorpaMma
dopMyiibl [UIs IUIOIAN TPEYTOJIbHUKA,
30 PMYIBL A tHanu Tpeyr 1 18.12
napasiesiorpaMma
DopMyibl JUIs IUIOIAN TPEYTOJIbHUKA,
31 DMYJIE AT THOMANT TPEYE 1 2312
napasiesorpaMma
@DopMyIbl JUIs TUIOIAN TPEYTOJIbHUKA,
32 PMYIHL A HHaAI TpeyT 1 25.12

mapajiiejorpaMmma




CDOpMy.]IBI U TU1omaav TpeyroJjibHUKa,

33 1 30.12
napajuiesiorpamma
34 Berarcnenue miomanei cioXHbeIX GUryp 1 13.01
35 [Mnomamm puryp Ha KireT4aroii Oymare 1 15.01
36 [Tnomaau mogo6HBIX puryp 1 20.01
37 [Tnomanu mogoOHBIX HUryp 1 22.01
38 3aaun ¢ MPaKTUICCKUM COJICpKAaHUEM 1 27.01
39 3aaun ¢ MPaKTUIECKUM COJICpKAHUEM 1 29.01
40 Pemenue 3agau CUHOMOHH)IO METOoIa 1 03.02
BCTIOMOTATEIHHOM TIIOTIA TN
41 KonTposbHasi padora mo reme 1 05.02
"Ilnomaas"
42 Teopema [Tudaropa u e€ npuMeHeHne 1 10.02
43 Teopema [Tudaropa u e€ npuMeHeHne 1 12.02
44 Teopema [Tudaropa u e€ npuMeHeHne 1 17.02
45 Teopema [Tudaropa u e€ npuMeHeHne 1 19.02
46 Teopema ITudaropa u e€ npuMeHeHue 1 24.02
Omnpenenenre TPUTOHOMETPUUECKUX
(GYHKIHI OCTPOro yria npsiMoyrojibHOro
47 TPEeYroJbHUKA, TPUTOHOMETPUYECKHE 1 26.02
COOTHOIIIEHUS B IPSAMOYTOJILHOM
TPEeYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO 03.03
49 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 05.03
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO 1 10.03
51 KonTpoabsHnas padora no teme ""Teopema 1 12.03

IIndaropa n Hayana Tpuronomerpuun’




BrniucanHble 1 HEHTpaAJbHBIE YIJIbI, YOI

52 N g 17.03
MEK/ly KacaTeJIbHOW U XOpI0i

53 BrniucanHblie 1 HEHTpaIbHBIE YIJIbI, YOI 19.03
MEK/y KacaTeJIbHOW U XOpJ0U

54 Bnucannsie n HCHT{)&HBHHG }:I‘JII:I, yromn 24,03
MEK/y KacaTeJIbHOW U XOpJ0U

55 VYriael MeXIy XOpIaMHu U CEKYIIUMU 26.03

56 VYriael MeXIy XOpIaMHu U CEKYIIUMU 07.04
Bnucannsie U onucaHHbIE

S7 YETBIPEXYTOJIBHUKH, UX IIPU3HAKA U 09.04
CBOMCTBA
Brnucanneie 1 onucaHHbIE

58 YETBIPEXYTOJIbHUKH, UX IIPU3HAKU U 14.04
CBOMCTBA
Bnucannbie u onrcanHbie

59 YETBIPEXYTOJIbHUKHU, UX MPU3HAKH U 16.04
CBOMCTBA
[IpuMeHeHne CBOWCTB BIMCAHHBIX U

60 OINMCAHHBIX YETHIPEXYTOJIBHUKOB TIPU 21.04
pELIEHUU T€OMETPUYECKUX 3a1a4
[IpuMeHeHne CBOWCTB BIMCAHHBIX U

61 OIIMCAHHBIX YETBIPEXYTOJIbBHUKOB IIPU 23.04
pELLIEHUU T€OMETPUYECKUX 3a1a4

62 B3anmHoe pacrionoxeHue 1Byx 5804
OKpYXXHOCTEH, 001111e KacaTeabHble '

63 Kacanune okpyxHocrein 30.04




KonTpoabHas padora no teme "Yrinl B

64 OKPY:KHOCTU. BliUCaHHbIE U ONIUCAHHBIE 1 05.05
YeThIpexyrojaibHuKH'"
[ToBTOpEHNE OCHOBHBIX NOHATUI U METOJ0B

65 P Ilv 1 07.05
KypcoB 7 u 8 ki1accoB, 0000111eHnEe 3HAaHU I
[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB

66 P » 1 12.05
KypcoB 7 u 8 K1accoB, 0000111eHnEe 3HAHU I

67 Hrorosasi koHTpoO/ILHaAsI padoTa 1 14.05
[ToBTOpEHNE OCHOBHBIX OHATUN U METOJ0B

68 P » 1 21.05
KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HAaHU I
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9 KUIIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
Ne Mara uudposbie
Tema ypoka KonTpoabHnsbie | IlpakTuueckue
n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
Ornpenenenue
1 TPUTOHOMETPUUECKUX (PYHKIIHIM 1 brbmmorexa [OK
P P YK https://m.edso0.ru/8al424bc
yriaoB ot 0° 1o 180°
2 dopmyIbl IPUBEACHUS 1
bu6mmoreka [IOK
T 1
3 copeMa KoCHiycoB https://m.edso00.ru/8a14336¢
4 Teopema kocuHYCOB 1
bu6mmoreka [IOK
5 T 1
SOPEMA KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6mmoreka [IOK
6 T 1
SOpEMa CHILycoB https://m.edsoo.ru/8al142e8a
TeopeMa cuHycoOB
Teopema cuHyCcOB 1
9 Haxoxnenue njvH CTOpOH U 1 bubnuoreka [JOK
BEJINYUH YIJIOB TPEYTrOJIbHUKOB https://m.edso0.ru/8a1430b0
bubmuoreka [JOK
10 P 1
SIHICHHE TPeyTOIBHILIOR https://m.edsoo.ru/8al42ac0
bubnuoreka [JOK
11 P 1
CHICHHC TPEYTONBHHEOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CHICHHE TPEYTONBIHKOB https://m.edsoo.ru/8al42ac0



https://m.edsoo.ru/8a1424bc
https://m.edsoo.ru/8a14336c
https://m.edsoo.ru/8a142d5e
https://m.edsoo.ru/8a142e8a
https://m.edsoo.ru/8a1430b0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142ac0

bubmuoreka [JOK

13 Petnertiie TpeyroabHiKos https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM bubnuorexa [JOK
CHUHYCOB M KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHUE TEOPEM
CHUHYCOB U KOCHHYCOB
16 KonTponsnas pabora no teme bubnuorexa [JOK
"Pemenue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
17 [TonsiTHe o npeobpazoBaHUU bubnnorexa [JOK
moa00ust https://m.edsoo.ru/8a143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI bubnuorexa [JOK
o100HBIX puryp https://m.edsoo.ru/8al43de4
19 COOTBETCTBEHHBIE DJIEMEHTHI
Mo00HBIX PuUryp
Teopema o mpou3BeIeHUU OTPEIKOB
20 XOp[l, TEOpEMA O MPOU3BEACHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJIpaTe KacaTeabHOM
Teopema o nmpousBeieHUU OTPE3KOB
21 XOp/Jl, TEOpEMa O MPOU3BEACHUU bubnuoreka [JOK
OTPE3KOB CEKYIIUX, TEOpeEMaA O https://m.edsoo.ru/8al441a4
KBaJIpaTe KacaTeabHOM
Teopema o mpou3BeIEHUU OTPEIKOB
99 XOpJ, TeOpeMa O MPOU3BEICHUU bubnuoreka [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJipaTe KacaTelbHOU
23 [IpumeHeHne TeopeM B pelICHUH bubnuoreka [IOK

TCOMECTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8a143f06



https://m.edsoo.ru/8a142ac0
https://m.edsoo.ru/8a142c3c
https://m.edsoo.ru/8a14392a
https://m.edsoo.ru/8a143ab0
https://m.edsoo.ru/8a143de4
https://m.edsoo.ru/8a14406e
https://m.edsoo.ru/8a1441a4
https://m.edsoo.ru/8a1442da
https://m.edsoo.ru/8a143f06

IIpuMeHeHne TeopeM B peLlIEeHUN

bubmuoreka [JOK

24 FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8al1443fc
o5 [IpuMeHeHne TeopeM B pelLIEHUN bubnuorexa [JOK
F€OMETPHUUYECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtposnsHas paboTa o teme
26 "ITpeoOpazoBanne mog0OusI. bubnnorexa [JOK
Merpudeckue COOTHOIIEHUS B https://m.edsoo.ru/8a1447a8
OKpYyXHOCTH"
Omnpenenenre BEKTOPOB.
27 PuU3NYEeCKU U T€OMETPUIECKUI brbmmorexa [OK
https://m.edso0.ru/8a144960
CMBICIT BEKTOPOB
28 CrnoxeHue ¥ BBIYUTaHHE BEKTOPOB, bubnuoreka [IOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 Clio’)xeHue U BBIYUTAHHUE BEKTOPOB, bubmuorexa [JOK
YMHOKEHUE BEKTOPa Ha YUCIIO https://m.edso00.ru/8a144d52
30 CrnoxeHue U BBIYUTaHHE BEKTOPOB,
YMHOEHHE BEKTOPA Ha YUCIIO
31 PaznoxeHnue BekTopa 1o 1ByM
HEKOJIJIMHEAPHBIM BEKTOpaM
bu6mmoreka [JOK
32 Kooputatst peiropa https://m.edsoo.ru/8al44fbe
CkainsipHO€ ITpOU3BEACHUE
33 BeKTo;)OB, ercl;) MIPUMEHEHHUE IS bubmmorexa [IOK
https://m.edso0.ru/8a14539c
HaXO0’KJICHUs JUIMH U YIJIOB
CkansipHO€ MpOU3BENECHUE BuGmiorexa LIOK
34 BEKTOPOB, €r0 IPUMEHEHUE IS

HaxOXKXJACHUA JJIUH U YI'JIOB

https://m.edsoo.ru/8a14550e



https://m.edsoo.ru/8a1443fc
https://m.edsoo.ru/8a144578
https://m.edsoo.ru/8a1447a8
https://m.edsoo.ru/8a144960
https://m.edsoo.ru/8a144a8c
https://m.edsoo.ru/8a144d52
https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e

35 Pemenue 3ama4 ¢ momoIpio bubmuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3ama4 ¢ momompio bu6mmoreka [{OK
BEKTOPOB https://m.edsoo.ru/8a1458c4
37 [IpuMeHeHne BEKTOPOB 1S
pereHus 3a1a4 GU3NKA
38 KonTponsHas pabora no teme bubnnorexa [JOK
"BexTops!" https://m.edso0.ru/8a145b08
39 JlexkapTOBBI KOOPAMHATHI TOUEK Ha
TIJIOCKOCTH
. bu6mmoreka [IOK
40 ¥paBHeHHe MpAMOit https:// m.edso;I ru/8al45c48
41 VYpaBHeHHE NpAMOKN
bubmuorexa [JOK
42 ¥PpABHEHHE OKPYKHOCTH https:// m.edso;I ru/8al4635a
43 KoopanHatsl Touek nepeceyeHus bubnuoreka [IOK
OKPY>KHOCTH U NPAMOM https://m.eds00.ru/8a146620
Metoa KOOpUHAT IPH PEIICHUN
44 reOMETPUYCCKHX 3a/1a4,
MPaKTUYECKHUX 3a]1a4
MeTo KOOpIMHAT IPH PEIICHUN
45 F€OMETPHYCCKHX 3a/1a4,
MPaKTUYECKHX 3a/1a4
MeTo KOOpIMHAT IPH PEIICHUN
46 F€OMETPUUECKHX 3a/1ay,

MPaKTUYCCKUX 3adav



https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620

KonTtposnsHas paboTa o teme

47 "JlexapTOBbI KOOPAWHATHI HA bubmiorexa LIOK
| https://m.edsoo.ru/8al46e0e
TJIOCKOCTH
48 [IpaBHIIbHBIE MHOTOYTOJIBHUKH, bubnuorexa [JOK
BBIUHCIICHUE UX DJIEMEHTOB https://m.edsoo.ru/8al46fda
bubnuorexa [JOK
49 Hueno m. Jlmiita okpysioCTH https:/ m.edSO(])_.[ ru/8al472c8
bubnuorexa [JOK
50 Hueno w. Jlmita okpysioCTH https:// m.edSO(])_.[ ru/8al4714c
o1 JlivHa oyru OKpY»KHOCTH
bubmuorexa [JOK
52 Pauarias Mepa yria https:// m.edso;I ru/8al47l4c
53 [Tnomanp kpyra, CeKTOpa, CerMeHTa bubmorexa [TOK
https://m.edso0.ru/8a147426
54 [Tmomanp kpyra, CeKTOpa, CerMeHTa Bubmmorexa [JOK
https://m.edso0.ru/8a147750
55 [Tmomanp kpyra, cCeKTopa, cerMmeHTa Bubmmorexa [JOK
https://m.edso0.ru/8a147750
56 TTonsaTHE O IBUXEHUU ILIIOCKOCTH Eubmrorexa HOK
https://m.edsoo.ru/8a147c82
57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHbIil mepeHoC, TOBOPOT
60 [TapannenbHbIil mepeHoC, TOBOPOT
61 [Ipumenenye IBIKEHUI TpU bubnuorexa [IOK

PCHICHUH 3a1a1

https://m.edsoo.ru/8a1480e2



https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
https://m.edsoo.ru/8a1472c8
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a14714c
https://m.edsoo.ru/8a147426
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147750
https://m.edsoo.ru/8a147c82
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a147f16
https://m.edsoo.ru/8a1480e2

62

KonTponsHas paboTa o Temam
"[IpaBuiibHBIE MHOTOYT OJIbHUKH.
OKpyXHOCTb. JIBH>KEHUS
mockoctu"

63

[ToBTOpEHue, 06001ICHNE,
CHCTEeMAaTH3aIs 3HAHWH.
N3mepenne reoMeTpuaecKux
BeNUYUH. TPeyroJbHUKU

bu6mmoreka [{OK
https://m.edsoo.ru/8a148524

64

[ToBTOpeHnue, o6o01IICHNE,
CUCTEMAaTH3aIis 3HAHWH.
[TapannensHble U
MePIEHIUKYIISIPHBIC TIPSIMbIE

bu6mmoreka [IOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHue, 0600IICHNE,
cUCTEMAaTU3aIysI 3HaHUH.
OKpYyXHOCTb U KPYT.
I'eoMeTpuueckue nocTpoeHus.
VYTriabl B OKPY>KHOCTH

66

[ToBTOpEeHUE, 0600IICHNE,
CUCTEMAaTU3aI[1s 3HAHMA.
Brucanubie ¥ OnrcaHHbBIC
OKPY)KHOCTH MHOT'OYTOJIbHUKOB

67

Hrorosas koHTposbHas paboTa

bubmuoreka [JOK
https://m.edsoo.ru/8a148920

68

[ToBTOpEHUE, 0000IICHNE,
CUCTEMAaTH3aIUsl 3HAHHUH

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68



https://m.edsoo.ru/8a148524
https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920




MPOBEPSEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUS
OCHOBHOM OBPA30BATEJIBbHOM ITPOI'PAMMBbBI

7 KIIACC
Kon .
IIpoBepsiemble MpeaAMeTHbIE Pe3yJIbTATHI 0CBOEHHS OCHOBHOM
NpoOBePsIEMOro .
00pa3oBaTeIbHOI MPOrpaMMbI OCHOBHOI'O 00111ero 00pa3oBaHus
pe3yJbTaTa
6 I'eomerpust
Pacrio3naBath M3y4eHHBIE TeOMETpHUECKUE (PUTYPBI, ONIPEIEISITh UX
B3aMHOE€ paCIOJIOKEHUE, H300paxaTb TeoMeTpudeckue (Urypsl,
6.1 BBITIOJTHATh YEPTEKH IO YCIOBHIO 3a/a4uu. V3MepsATh JTHHEHHBIC H
YTJIOBBIE BETMYMHBL. Pemrats 3a1aum Ha BRIYHCIICHNE UTHH OTPE3KOB
Y BEJIMYHH YTIJIOB
Jlenate TpyOyI0 OIICHKY JIMHCWHBIX U YTIIOBBIX BEJIMYHH IIPEIMETOB B
6.2 peanpbHON J>KHU3HH, pa3MEpOB MPHUPOJIHBIX OOBEKTOB. Paszmuyarh
pa3Mepsl 3TUX 0OBEKTOB MO MOPSAIKY BEIUYMHBI
6.3 CTpouTh 4epTEKU K TEOMETPUUECKHUM 3a]1adam
[Tonb3oBatbes MpU3HAKaMU paBeHCTBa TPEYTroJIbHUKOB,
6.4 UCIIOJIb30BaTh  MPU3HAKM U CBOMcTBa  paBHOOEIPEHHBIX
TPEYTrOJIbHUKOB MPU PELICHUH 33734
65 [IpoBoauTh  JIOTMUECKHWE  PACCY)KIEHUS C  HCIOJIb30BaHHEM
' FeOMETPUUECKUX TEOPEM
[Tonb3oBatbes MpU3HAKaMU paBeHCTBA IPSIMOYTOJIBHBIX
6.6 TPEYrOJbHUKOB, CBOMCTBOM MEAMAHBI, IPOBEAEHHOM K THIIOTEHY3€
HPSIMOYTOJIBHOTO TPEYroJIbHUKA, B PEIICHUU T€OMETPUUYECKHIX 3312
Onpenensars napaielbHOCTh MPSAMBIX C MIOMOIIBIO YIIIOB, KOTOPHIE
6.7 obpa3yer ¢ HUMH cekyias. OnpeaensiTs NapaeabHOCTh MPSMBIX C
' MOMOIIIBIO PABEHCTBA PACCTOSIHUN OT TOYEK OJIHOM MPSMOU 0 TOUEK
APYrou mpsmMou
6.8 Pemats 3a1auun Ha kiieT4aroit Oymare
6.9 [IpoBOIUTH BBIUMCICHHUS M HAXOJUTh YHCIOBBIE U OyKBEHHBIC
' 3HAUEHUsl YIIIOB B TEOMETPUYECKUX 3a/layaxX C HKCIOIh30BAaHHEM




CYMMBI YIJIOB TPEYrOJIbHUKOB U MHOTOYIOJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX NpPU TEPECEUCHHU JBYX NapaJJICNbHBIX MPSIMBIX

ceKyllel. Pemare npakTryeckue 3a1a4i Ha HaX0KJICHUE YIII0B

6.10

Brnagerp mMOHATHEM TE€OMETPUYECKOTO MeCTa TOYEeK. YMETh
OTIpEeNIeNATh OMCCEKTPUCY yIila U CEPeIWHHBIA TNEPIECHIUKYIIp K

OTPE3KY KaK FT€OMETPUYECKHUE MECTa TOUEK

6.11

@opMyIHpOBaTh OIPEACICHUS OKPY)KHOCTH W Kpyra, XOpAbl M
quaMerpa OKPYXKHOCTH, IIOJIb30BaTbCA HX CBOMCTBaMHU. YMETh

IIPUMEHSATH 3T CBOMCTBA IIPU PEIICHUU 3a4a4

6.12

BirageTes noHsATHEM ONMCAHHOW OKOJIO TPEYTOJBHUKA OKPYKHOCTH,
yMeTb HaxoauTb e€ ueHTp. llonb3oBaThecs (akramMum o TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYroJIbHUKA NEPECEKAIOTCS B OJTHOM TOUKE, U
0 TOM, YTO CEPEANHHBIEC NEPIEHANKYIISAPBI K CTOPOHAM TPEYrOJIbHUKA

MEePECEKAIOTCS B OJTHOM TOUKE

6.13

Bnagerp moHsiTHEM KacaTeNbHOM K OKpPYKHOCTH, IOJIb30BAThCS
TEOPEMON O TEPHEHIUKYISIPHOCTH KacaTelIbHOW M pajauyca,

HpOBeL[éHHOl"O K TOYKE KaCaHUus

6.14

[Tonb3oBaTbcsi MPOCTEHIIMMU T€OMETPUYECKUMH HEpaBEHCTBaMH,

IIOHUMATh UX HpaKTI/I‘IGCKI/Iﬁ CMBICJI

6.15

[IpoBOIUTE OCHOBHBIE T€OMETPUYECKHE MOCTPOEHUSI C TOMOIIbIO

HUPKYJIS U JIMHEHKU

8 KUIACC

Kon
NpoBEPsSIEMOro
pe3yabTaTa

IIpoBepsiemble mpeAMeTHBbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOI
0o0pa3oBaTeJbLHOM NPOrPaMMbl OCHOBHOI'0 0011ero 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3HaBaTh OCHOBHBIE BHUbI tleTI:Ip("Z:‘Xy'l"OJ'I]':»HI/IKOB, HUX 3JICMCHTHLI,

M0JIb30BAaThCS UX CBOMCTBAMU IIpu pCUICHNU Ir€OMCTPHUICCKUX 3aJaY

6.2

HpI/IMeHSITL CBOMCTBA TOYKH nepeceucHuss McauaH TpPCYrOJIbHHUKA

(meHTpa mMacc) B peleHun 3a1a4

6.3

Bnagers mnonsTuem CpCI[HCﬁ JIMHUW TpPECYroJIbHUKAa W Tpalcuuu,

NOPpUMCHATL HX CBOICTBa npu pelmCcHUMU TCOMCTPHUYUYCCKUX 3alad.




ITonwp30Batbes TeopeMont Parneca U TEOPEMOM O IIPONOPLUOHAIBHBIX

OTPE3Kax, MPUMCHATH UX JJIA pCHICHUA NPAKTUYICCKUX 3alaYd

6.4

[IpuMeHsAT, TpU3HAKKM TOJOOHMS TPEYrOJLHUKOB B  PEIICHUH

TCOMETPHUUCCKUX 3ada1d

6.5

[one3oBaTbes Teopemoii [Tndaropa uist pereHns reoMeTpUIecKuX 1
IMPAKTHUYCCKUX  3ada4. CTpOI/ITI) Mar€MaTuicCKyro MOACIb B
IMMPAKTUYCCKUX 3aJavdax, CaMOCTOATCIIbHO ACJIaTh ‘IGpTé)K U HAaXO0JUThb

COOTBECTCTBYIOIIHEC NJIMHBI

6.6

Bnagers MOHATHAMU CHHYCAa, KOCHMHYCAa M TaHT€HCa OCTPOrO Yria
MPSIMOYTOJIBHOTO TPEYroJibHUKa. [101b30BaThCsl 3TUMM NOHATHUAMHA

I PEIICHUSA MMPAKTUYCCKUX 3a1a4

6.7

Beraucnsate (pa3nuvHBIMUA CIIOCOOAMHM) IUIOMIAL TPEYrOJIbHUKA W
IUIOUIAAM MHOTOYTOJIbHBIX (Uryp (Mosb3ysch, Tlie HEOOXOIMMO,
KabKynaTopoM). [IpuMeHsTh NOTydeHHbIE YMEHUSI B IPAKTUYECKUX

3a7a4ax

6.8

Brnamets MOHATHSMH ~ BOMCAHHOTO W IEHTPAJBHOTO  yTJIa,
HCI0JIb30BAaTh TEOPEMBI O BIMCAHHBIX yIaX, yIilaX Mexay XopaaMu
(cexylmmmu) 1 yrie Mexay KacaTelbHON M XOpAOW NpU pelieHUuu

TCOMETPHUUCCKUX 3ada4

6.9

BJ'Ia,Z[eTB IIOHATHEM OIIMCAaHHOI'O IICTBIpéX}’l"OJ'II)HI/IKa, IIPpUMCHATH

CBOMCTBA ONMCAHHOTO IIeTpréX}’FOJ’IbHI/IKa IIpyu pCIICHNH 3a1a4

6.10

HpI/IMeHHTB IIOJIY4YCHHBIC 3HaHHUA Ha IIPaKTUKE — CTPOUTH
MaTEMAaTUYCCKUEC MOJACIN JJId 3ada4 peaﬂbHOﬁ JKU3HU U IIPOBOJUTH
COOTBCTCTBYHOIIMEC BBIYUCICHUA C TIPUMCHCHHUEM HO,Z[O6I/I$I n

TPUTOHOMETPHH (MIOJIB3YSICh, T HEOOXOAUMO, KAIbKYIISITOPOM)

9 KJIACC

Kon
NpoBepsieMoro
pe3yJjbTara

IIpoBepsiemble npeMeTHBIE Pe3yJIbTAThI 0CBOCHHS OCHOBHOM
o0pa3oBaTe/ibHOI NPOrpaMMbI OCHOBHOI'0 00111er0 00pa30BaHus

6

I'eomerpus

6.1

3HaTh TPUTOHOMETPUUCCKUC (I)yHKI_II/II/I OCTPLIX YI'JIOB, HAXOJUTH C UX

IIOMOIIIBIO PA3JIMYHBIC BJICMCHTBHI MPAMOYI'OJIbBHOTO TPCYIrOJIbHUKA




(«pemieHue TOPSIMOYTOJIBHBIX  TPEYroJbHUKOBY»). Haxoguts (¢
MOMOIIBIO KAJIBKYJSATOpA) JAJIMHBI W YIVIBI Uil HETaOIMYHBIX

3HAYEHUI

6.2

[Tonp30BatbCs dbopmynamu MPUBEACHUS u OCHOBHBIM
TPUTOHOMETPUUYECKUM TOXKIAECCTBOM JIJI1 HAXO0KJACHHUSI COOTHOLLIEHUH

MCKAY TPUTOHOMCTPHUYCCKUMH BCIMUYNHAMU

6.3

Hcnonp30Bath TEOPEMBI CHHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHbIX 3JIEMEHTOB TPEYroJIbHUKA («PELIeHHE TPEYroJIbHUKOBY),

MNPUMCHATH UX IMPU PCIICHUH TCOMECTPHUICCKUX 3a/1av

6.4

Bnagers mouatusMu npeoOpa3oBaHUs MOJ00MS, COOTBETCTBEHHBIX
a7eMeHTOB MO00HBIX Guryp. [Tonp3oBaTbest cBOMCTBAMU 1MOI00MS
MPOU3BOJBHBIX (DUTYP, YMETH BEIYUCIISITH JJTMHBI M HAXOAUTH YIJIbI Y
1mo00HbIX ¢Guryp. [I[puMeHsITh CBOMCTBA TOMOOMS B MPAKTUUECKHUX
3ajayax. YMeTb MPUBOJUTH MpPUMEpPHl TOA0OHBIX ¢uryp B

OKpYKaIoIlleM MUpe

6.5

[Tonmb30BaThcst TeOpeMaMH O TPOU3BEACHUM OTPE3KOB XOPI, O

MIPOU3BEACHUN OTPE3KOB CEKYILHX, O KBaJpaTe KacaTelbHON

6.6

[Tonb3oBaThcst BEKTOpamMH, IOHMMAaTh UX TE€OMETPUYECKUI H
(u3nyecKuil CMBICI, MPUMEHSTh UX B PEIICHUH F€OMETPUYECKUX U
¢usnueckux 3agad. [IpuMeHaTh cKaIpHOE MPOU3BECHIE BEKTOPOB

JJId HAaXOXACHUA IJIWH U YTIJIOB

6.7

Ilonp30BaThCs MCTOAOM KOOpAWHAT Ha IJIOCKOCTH, IIPUMEHATH €0 B

PEIICHNU TCOMETPHUICCKUX U MTPAKTUYCCKUX 3aaa4

6.8

Bnagers nonsTusamu MMpaBHUJIIBHOTO  MHOTOYI'OJIbHUKA, JJIMHBI
OKPY’XHOCTH, IJIUHBI OYI'M OKPYXHOCTU U paHHaHHOﬁ MCPHI YyTIIA,
YMCThb BBIUUCIATE IUIOIAAb Kpyra "W Cro JacTeH. HpI/IMCHHTB

IMOJIYYCHHBIC YMCHUS B IIPAKTUYCCKHUX 3a/ladax

6.9

HaxomuTeh ocuM WIM LEHTpbl CUMMETpUM (Uryp, HIpPUMEHSTH

JABHKCHUS IIIOCKOCTU B HpOCTeI\/’IH_II/IX crydadax

6.10

HpI/IMeHHTL MOJIYYCHHBIC 3HAHWA Ha TIIPAKTUKE — CTPOUTH
MaT€MaTU4YCCKUEC MOJCIIN AJIA 3aJa4 peaHBHOﬁ JKU3HU U TPOBOJAUTH

COOTBCTCTBYIOIIHUEC BBIUYUCICHUA C TIPUMCHCHUCM HO)IO6I/IH n




TPUTOHOMETPUYECKHX (PYHKIHMHA (TOIB3YSACH,

KaJIbKYJIATOPOM)

rae HeoO0X0oIuMmo,




HPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUA

7 KIIACC
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS
6 I'eomerpus
HauansHneie nonsTus reomerpun. Touka, mpsMas, OTpE30K, JIyd. YTou1. Buasl
6.1 yrioB. BeprukanbHbele u cMexHble yribl. buccekrpuca yria. Jlomanas,
MHOTOYT0JIbHUK. [lapanienbHoCTh U NepreHIuKYAIPHOCTD MPSIMBIX
6.9 Cummetrpuunble  Qurypbl. OCHOBHBIE CBOWMCTBAa OCEBOM CHMMETPHH.
' [Ipumepbl cUMMETPHUH B OKPYXKaroIIeM MUpe
6.3 OCHOBHBIE TTOCTPOEHUS C MOMOIIBI0 LHUPKYJIS M JUHEHKH. TpeyroyibHUK.
' BricoTa, meanana, OuccekTpuca, Ux CBOMCTBA
6.4 PaBHOOepeHHBIE W PABHOCTOPOHHMN TpeyrojbHUKU. HepaBeHCTBO
' TPEYroJIbHUKA
65 CBoiicTBA M TpHU3HAKK PABHOOEAPEHHOTO TpeyrojibHuKa. [Ipu3Haku
' PaBEHCTBA TPEYTOJIbHUKOB
66 CpoiicTBA M NOpPU3HAKA MapaJUIEeAbHBIX OpsaMbiXx. CyMmma  yrioB
' TpEeyroJbHUKA. BHENIHNE yriibl TpeyrojabHUKa
[IpsimoyronpHblii  TpeyroJbHUK. CBOWCTBO MeEIHWAHBI MPAMOYTOJBHOTO
6.7 TPEyroJibHUKA, NPOBEAEHHOM K rTuNoTeHy3e. [lpu3Haku paBeHcTBa
' IPSIMOYTOJIBHBIX TPEYTOJbHUKOB. IIpsAMOYTONIBHBIN TPEYTOJIBHUK C YIIIOM B
30°
HepaBenctBa B reoMeTrpuu: HEpPaBEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHOW, Teopema O OoJblleM yrie U OoJbllield CTOpOHE
TpeyroyibHUKa. [lepneHauKkysp u HaKJIIOHHas
6.9 I'eomerpuueckoe Mecto Touek. buccexkrpuca yrima M CepeqUHHBIN
' NEPIIEHIUKYIAP K OTPE3KY KaK FT€OMETPUUECKHE MECTA TOUEK
OxkpyXHOCTb M Kpyr, XOplJa M JIuUaMeTp, HX CBOMCTBa. B3auMHoe
6.10 pacrojoKeHUue OKpyXKHOcTH U mnpsMoi. KacarempHas u cekymas K
OKPY>KHOCTH
6.11 OKpyXHOCTb, BIIMCAaHHAsl B yroj. BrmucaHHas v omucaHHasi OKPYKHOCTHU
. TPEYTrOJbHUKA




8 KUIIACC

Kon IIpoBepsieMblii 3JIEeMEHT COAEPKAHUS

6 I'eomerpus

6.1 UYerplpéxyrosbauku. [lapamenorpamm, ero npu3Haku 1 CBOMCTBA

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

6.3 Tpameuusi, paBHOOOKas Tpamenusi, €€ CBOWCTBA M  IPHU3HAKU.
' [IpssMoyronpHas Tpanenus

6.4 Meron ynBoenus meauansbl. LlenTpanbnas cummerpusi. Teopema daneca u
' TE€opeMa O MPOMOPLUOHAIBHBIX OTPE3KaX

6.5 CpenHue TMHUM TpeYrojbHUKA U Tpanenuu. LlenTp macc TpeyroiabHuKa

6.6 [Mogo6ue TtpeyronbHuKOB, Ko3dduuuent mnomodus. Ilpusnaku mnomoOus
' TpeyrojabHUKOB. [IpruMenenune noqo0us npu pereHny NpakTHYecKnX 3a1a4

6.7 @opmynbl Ul TUIOIIAJM TpPEYroJibHHMKA, MapaienorpaMma, pomba u
' Tpaneuuu

6.8 CpoiicTBa Tmwiomaae reomerpudeckux ¢uryp. OTHOIIGHHE TLIOMIAeH
' MoI00HBIX puryp

6.9 Brrurcienue mioniaaei TpeyroJbHUKOB 1 MHOTOYTOJIbHUKOB Ha KJIETYATOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopembl [Iudaropa npu pemeHun
' MPAaKTUYECKUX 3a/1a4

CuHYyC, KOCHHYC, TAHT'€HC OCTPOIO yrja IpsIMOYIOJIBHOIO TPEyroJbHUKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKAECTBO. TpUTOHOMETpUYECKHE
¢byukun yrinos B 30°, 45° u 60°

6.12 Bnucanubie u LEHTpalbHbIE YIJIbl, YTOJl MEXKIY KacaTelIbHOM U XOPAOW.
' VYTibl MEXIY XOpIaMU U CEKYLTUMHU

6.13 BrnivcaHHBIE M OIIMCAHHBIE YETBIPEXYTOIBHUKI

6.14 B3aumHoe pacnonokeHue AByX OKpykHocTeil. KacaHume oxpyxHOCTEH.
. OO0m1ne kacaTenbHbIE K ABYM OKPY>KHOCTSIM

9 KJIACC




Kox

HpOBepﬂeMblﬁ IJIEMEHT COACPKAHUA

6 I'eomerpus
6.1 Cunyc, kocuHyc, TanreHc yrioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUYECKOE
' TOXJIECTBO. DOPMYIIBI IPUBEIACHHS
Pewmrenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. Pemenue
6.2 MPAKTUYECKUX 33734 C HCIIOJB30BAHHUEM TEOPEMBbl KOCHHYCOB M TEOPEMBI
CHHYCOB
6.3 [Tpeo6pazoBanme mopoowms. [1o00Me COOTBETCTBEHHBIX 3JICMEHTOB
6.4 Teopema o Mpou3BeACHNN OTPE3KOB XOP/I, TEOPEMBI O TPOU3BEACHUH OTPE3KOB
' CEeKYIIHNX, TeOpeMa O KBaJIpaTe KacaTeIbHON
Bekrop, mimHa  (MOIynab)  BEKTOpa,  COHANPABICHHBIE  BEKTOPHI,
65 MPOTHBOIIOJIOKHO HANPABJICHHBIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OTIEPAIMY HAJI BEKTOpaMu. Pa3ioxkeHne BeKTopa 1o IByM
HEKOJTHHEAPHBIM BEKTOpaM
66 Koopaunats! BekTopa. CKansspHOE IPOU3BEACHNE BEKTOPOB, IPUMEHEHHE IS
' HaXO0XICHUS JUTHH U YTIIOB
JlekapTOBBI KOOPAUHATHI HA TUIOCKOCTU. Y paBHEHUS MPAMOU U OKPY>KHOCTH B
6.7 KOOpJMHATaX, epeceueHue OKPYKHOCTEH U MPSAMBIX. MeTo KOOpIMHAT U €ro
MIPUMEHEHHE
6.8 [IpaBuIbHBIE MHOTOYTOJTBHUKH
6.9 JlnvHa okpyxHocTU. ['pagycHast U paauaHHas Mepa yria, BbIUHUCICHHE JUIUH
' JIyT OKPY>KHOCTEH
6.10 [Tmomanp kpyra, CeKTopa, cerMmeHTa
611 JIBUKEeHHsS TJIOCKOCTH W BHYTPEHHHUE CUMMETpUM (uryp (sreMeHTapHbIe

npencrasienus). [lapamnensusiii nepenoc. [loBopot




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 OCHOBHOI1 00pa30BaTe/IbHOI MPOrpaMMbl 0CHOBHOTO
o0uiero oopazopanus Ha ocHoBe PI'OC

YMeHne onepupoBaTh IOHATHUSMH: MHOKECTBO, ITOAMHOYKECTBO,
Olepaly HaJ MHOXKECTBAMH; YMEHHE OIIEpUPOBATh IOHATHUIMMU:
rpad, cBs3HBIN rpad, AEepeBO, LUK, NPUMEHITh WX MPU PEUICHUU
3aJad; YMEHHE UCHOJb30BaTh TIpaUuecKoe IpPeACTaBICHUE
MHOXECTB Il OIMCAaHHsI PEAIBbHBIX NPOLECCOB M SIBICHUH, NpHU

pELIeHNH 3a]a4d U3 IPYTUX y4eOHbIX IPEIMETOB

YMeHHe onepupoBaTh MOHATHUAMMU: ONPEACIICHHE, aKCHOMA, TEOPEMA,
JI0Ka3aTelIbCTBO; YMEHUE pACIIO3HABAaThb WCTUHHBIE M JIOKHBIE
BBICKA3bIBAHUS, NPHUBOJUTH NPUMEPHl U KOHTPIPUMEpPHI, CTPOUTH

BBICKA3bIBaAHUA U OTPUIIAHHA BBICKA3bIBaHUH

YMeHue oneprupoBarh MOHATHSAMU: HaTypallbHOE YHCIIO, TPOCTOE U
COCTaBHOE YHCIIO, JAETUMOCTb HATypalbHBIX YHCEN, MPU3HAKU
JEIMMOCTH, 1eJI0€ YMCII0, MOAY/Ib YUCla, OOBIKHOBEHHAs Apo0b U
JecsiTuuHasi Ipo0b, CTaHJAPTHBIN BUJ YUCIIA, PAalMOHABHOE YHCIIO,
UpPpALMOHATIFHOE YHCIIO, apu(MeTHYecKuil KBaJpaTHBIH KOPEHB;
YMEHHME BBIMOJHATH JEMCTBUS C UYWCIAMU, CpPaBHUBATh W
yIOPSAOYMBATh 4YHCIA, MPEACTABIATH YWCIA HA KOOPAMHATHOM
OpsIMOM, OKPYIJIATH YHUCHA; YMEHHE JejaThb NPUKUAKY U OLIEHKY

pe3yibTaTra BBIUMCIICHUM

YMeHue onepupoBaTh MOHITHIMH: CTEIIEHb C LENBIM MOKa3aTeleM,
apudmeTnyecKuil KBaIpaTHbI KOPEHb, MHOTOUIEH, alredpandyeckas
IpoOb, TOXJECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOW CTETeHH
OoJbllle €IUMHMIIBI; YMEHHE BBINOJHATH pacuéTbl Mo Qopmymnam,
npeoOpa3oBaHusl LEJbIX, JAPOOHO-PALMOHANBHBIX BBIPAKEHUH U
BBIPQ)XEHUI C KOPHAMHU, pa3IoKeHHe MHOIOWIEHa Ha MHOXKUTEIH, B
TOM 4YHCIIE C HCIOJIb30BaHHEM (OpMya pPa3sHOCTH KBaJApaToB M

KBaJpaTa CyYMMBbI U pa3HOCTU




YMeHue onepupoBaTh MOHITUSAMH: YUCIOBOE PABEHCTBO, YPABHEHUE
C OIHOW IIEPEMEHHOW, YHCIOBOE HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHOM; YMEHUE PELIATh JUHEHHbBIE U KBAJPAaTHBIC YPaBHEHHUS,
JIpOOHO-pallMOHATIEHBIE YPAaBHEHUS C OJHOU MEPEMEHHOU, CUCTEMBbI
JIBYX JIMHEWHBIX YPABHEHUM, JIMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJIpaTHBIE W JPOOHO-pallMOHAIBHBIE HEPaBEHCTBA C OJHOU
MIEPEMEHHOM, B TOM YHUCJIE MPU PEMIEHUH 33]1a4 U3 APYTUX IPEIMETOB
M TPAKTUYECKUX 33/1a4; YMEHHE MCIOJIb30BaTh KOOPAMHATHYIO
MPSIMYI0O ¥ KOOPJAUHATHYIO TIJIOCKOCTH JIJISI M300pa)KeHUs perieHui

YPaBHEHUH, HEPABEHCTB U CUCTEM

YMeHnue onepupoBath NOHATHAMU: QYHKIMS, TpaduK QYHKINHU, HYIU
¢byHKINH, MPOMEXYTKA  3HAKOTIOCTOSIHCTBA, MPOMEKYTKH
BO3pacTaHusl, yOBIBaHHWs, HawOOJbIIee W HAWMEHbIIEE 3HAUYCHUS
GbyHKINY; yMeHHue OTICpPUPOBATH TIOHSITUSIMH npsMast
MPOTNIOPIIHOHAIEHOCTb, JIMHEHHAS (PYHKITUS, KBaIpaTHIHast QyHKITHUS,
oOpaTHas MPOMOPIHUOHATBLHOCTh, Mapaboyia, runepbosa; yMEeHHE
ctpouth rpaduku  QYHKIUHA, HWCIOIB30BaTh Trpadukd s
ONpENEICHUs CBOMCTB MPOILIECCOB M 3aBUCUMOCTEH, IUISl PELICHUS
3a/a4 U3 JPYrux y4yeOHBIX MPEAMETOB M pEalbHOMN KHU3HU; YMEHUE

BbIpaXKaTh GopMyTIaMHu 3aBUCHUMOCTH MEXKIY BEJIMYUHAMU

Ymenue OTepUpOBaThH MOHSTUSMU: MOCJIEeI0BaTENbHOCTD,
apudmernyeckass U  TeOMETpUYecKass IMPOrPEecCHH; YMEHHUE
UCIIO0JIb30BaTh CBOWMCTBA MOCIEA0BATEIBHOCTEH, (DOPMYIIBI CYyMMBI U
oOl1ero 4ieHa npu pelIeHuy 3a/ady, B TOM YHUCIe 3a/1a4 U3 JPYTux

y4eOHBIX MPEAMETOB U PEATLHOM KU3ZHU

YMeHue peuiaTh 3aJla4 pa3HbIX THUIIOB (B TOM 4YHUCJIC Ha ITPOLCHTEI,
JOJIM KW 4YaCTHu, ABHKXCHUC, pa60Ty, HOCHY TOBAapOB U CTOHMMOCTH
ITIOKYIIOK U YCJIYT, HAJIOTH, 3a/la4 U3 obnactu YIIpaBJICHUSA JINYHBIMU
U CEMEUHBIMU (bl/IHchaMI/I); YMEHHUE COCTABJIATH BBIPAKCHUA,
YpaBHCHHA, HCEPABCHCTBA W CHUCTEMbBI 110 YCJIOBHUIO 3aJia4H,
HCCJIICA0BATh NMOJYYCHHOC PCIICHUEC U OLICHUBATDH HpaB,I[OHOI[O6HOCTB

IMOJIYYCHHBIX PE3YJIbTATOB

YMeHue onepupoBaTh NOHATUAMHU: PUTYpa, TOUKA, OTPE3OK, Ipsmas,
ayd, JIOMaHasl, yrod, MHOTOYT'OJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIH u PaBHOCTOPOHHUI TPEYroJIbHUKH,




NPSIMOYTOJIBHBIN TPEYroJbHHUK, MeAuaHa, OMCCEKTpUCca M BBICOTA
TPEYroJIbHUKA,  YETBIPEXYrOJbHUK,  MapajuieiorpamM,  pomo,
NpSIMOYTOJIbHUK,  KBaJpaT, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTesIbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMH (UIypaMu;
YMEHME peliaTh 3aJa4d, B TOM YUCIIE U3 MOBCEIHEBHOM >KM3HH, Ha
HAaXO0/IEHUE F€OMETPUUECKUX BEJIMUMH C IPUMEHEHUEM U3yUEHHBIX

CBOMCTB ¢uryp u haktoB

10

YMeHne onepupoBaTh MOHSATHSIMHU: PABEHCTBO (UTYp, PABEHCTBO
TPEYroJIbHUKOB; MapaJIeIbHOCTh U MEPIEeHIANKYISIPHOCTD MPSIMBIX,
YyroJl MEXIy NpPSIMBIMH, NEPIEHAUKYISAP, HAKIOHHAs, IMPOEKITUS,
nogobue  guryp, TONOOHBIE  TPEYroJbHUKH,  CUMMETpPHUS
OTHOCHTEIIEHO TOYKH M TIPSMOW; YMEHHE Paclo3HaBaTh PaBEHCTBO,
CUMMETpUI0 U mojaobue  Quryp, NapajuieIbHOCTh |

MEPIEHIUKYISIPHOCTD MPSAMBIX B OKPYKaOIIEM MUpE

11

YMeHue omnepupoBath MOHATHSAMH: JJIMHA, PACCTOSIHHE, YroJl
(BenMuMHA yIJa, CHHYC W KOCHHYC yIJIa TPEyroJibHHKa), IJIOIIA/b;
YMEHHE OIICHUBATh pa3Mepbl PEIMETOB U 0OBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHHE TMPUMEHATH (OpPMYyNbl TepuUMeTpa U IUIOLAAH
MHOTOYT'OJIbHUKOB, JUIMHBI OKPYXHOCTH M IUIOIIQAN Kpyra, ooObema
MPSIMOYTOJIBHOTO TNapasuleienuneia; yMEHUE MPUMEHSITh MPU3HAKU
paBEHCTBA TPEYroJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrojbHHKA,
teopeMmy [ludaropa, TpuroHomerpuyeckie COOTHOIICHUS ISt

BBIYMCIICHHS JIJTUH, PACCTOSIHUM, TIIOIIAIeH

12

YMeHne wu3o0paxkaTh IUIOCKHE (UTYpl W HMX KOMOWHAIIWH,
POCTPAHCTBEHHBbIC (PUTYPBI OT PYKH, C IOMOIIBIO YEPTEIKHBIX
WHCTPYMEHTOB W AJIEKTPOHHBIX CPEICTB TI0 TEKCTOBOMY WIIH

CHUMBOJIbHOMY OIIMCAHUTIO

13

YMeHue ONCpHUpOBaTh IMOHATUAMHU: TPAMOYTOJIbHass CHUCTEMaA
KOooOpAuHaT, KOOpAWHATBI TOYKH, BCKTOp, CyYMMa BCKTOPOB,
IMPOU3BCACHUC BCKTOPAa Ha YHCIO, CKAJIAPHOC MPOU3SBCIACHUC
BCKTOPOB; YMCHHUC HCIIOJIB30BATb BCKTOPbBI W KOOPAWHATBHI JIA
IMMPEACTABJICHHUA NAHHBIX W PCIICHUA 3aJia4, B TOM YHCJIC U3 APYIrUX

y‘Ie6HLIX npeaMEeTOB U peaanoﬁ KHU3HHU

14

YmMmenue ONICpUPOBATL TOHATUAMU: CTOJIOMKOBEIE U KPYTI'OBLIC

AuarpamMMmel, Ta6J'II/II_U:I, cpeaHee apI/I(I)MCTI/I‘-ICCKOC, MEuaHa,




HanOoJIbIIee ¥ HAaUMEHBIIIEEe 3HAYCHUS, pa3Max YHCIOBOTO HaboOpa;
YMEHUE W3BJIEKAaTh, HMHTEPIPETUPOBATE M  MPEeoOpPa3OBHIBATH
nHpOpMAIIMIO, TPEACTABICHHYI0O B Ta0nMIaXx W Ha JAHarpammax,
OTPAKAIOILYI0 CBOWCTBA U XapAKTEPUCTUKU PEAIBHBIX MPOLECCOB U
SIBJICHUW; yMEHHME paclo3HaBaTh W3MEHYUBBIE BEJIMYUHBI B

OKpYXKaloIlleM MUpe

15

YMeHue onepupoBaTh MOHATUSAMU: CIydallHBIA OMNBIT (CIydaiHbIN
9KCIIEPUMEHT), D3JEMEHTApHOE COOBbITHE (DJIEMEHTAPHBIM HCXOM)
CIIy4ailHOTO OIIbITa, CIy4ailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHME HAXOJUTh BEPOSITHOCTH CIIy4alHBIX COOBITHM B OIBITax C
PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMHU COOBITUSMHU; YMEHHME pellaTh
3a/la4yd METOJIOM OPraHM30BaHHOTO Iepedopa U ¢ HCIOJIb30BAHUEM
MpaBUJIa YMHOYKEHHS; YMEHUE OLIEHWBATh BEPOSTHOCTU peabHbIX
COOBITHI U SBJICHUI, MOHUMATh POJIb MPAKTUYECKU JOCTOBEPHBIX U
MaJIOBEPOSITHBIX COOBITUH B OKPYKAIOIIEM MHpPE U B IKU3HU;
3HAKOMCTBO C TMOHSTHEM HE3aBHCUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIINX YHCEJI U €TO POJIBIO B MAaCCOBBIX ABJICHHUAX

16

YMeHne BbIOMpATh MOIXOIAIINN W3YyYCHHBIM METOM ISl PEIICHUS
3a/1a4, TPUBOJANTH MPUMEPHl MAaTEMAaTHUECKUX 3aKOHOMEPHOCTEH B
MIPUPOJIC M KU3HH, PACTIO3HABATH MPOSIBICHUE 3aKOHOB MAaTEMaTHKU
B HCKYCCTBE, OIMCHIBATH OTJCIbHBIC BBIJAIONIUECS PE3yJIbTaThl,
MOJTYYCHHBIC B XOJIC Pa3BUTHS MAaTeMaTHKU KaK HAyKH, IMPUBOJIUTH
OpUMEpbl  MAaTEeMaTHYECKUX OTKPBITMA M WX aBTOPOB B

OTEYECTBEHHON U BCEMUPHOU UCTOPUH




HEPEYEHD 2JIEMEHTOB COAEPXKXAHUSA, IPOBEPAEMBIX HA OI'D

IO MATEMATHKE
Kon IIpoBepsieMblii 3JIeMEHT COAEePKAHUS

1 Yucna v BBIYKCICHUS

1.1 Harypanbeublie u nensie uyncna. [Ipu3Haky JenMMOCTH HEIbIX YUCE

1o OObIKHOBEHHBIE M JECATUYHBIE  JIpOOHM, TPOLEHTHl, OECKOHEUHBIE
' MepUOANYECKUE APOOH

13 Panmonaneupie uncna. ApudMeTHUECKHE OTEpalyd ¢ pPalMoOHATbHBIMU
' YUCIaMH

14 JlefictButenbHpIe unciia. ApudMETHYECKUE OTEpal C JIeHCTBUTEIbHBIMU
' YUCIIaMH

Le [IpubmmxE€HHBIC BBIYMCIICHHS, TMpaBWJIa OKPYIJICHHS, TPHUKUIKA W OIICHKA
. pe3ynbTaTa BEIYUCICHUN
2 AnreOpandeckue BbIpaXEHUs

2.1 bykBeHHBIC BhIpaKEHUS (BBIPAKECHHS C TIEPEMEHHBIMH )

29 Crenenp c nenbiM mnokazateneM. CTeneHb C palOHaJIbHBIM MOKAa3aTEJEM.
' CBoiicTBa CTENEHU

2.3 MHorousneHbl

2.4 Anrebpaunveckas 1po0b

”E ApudMeTnuecknii  KOpeHb  HaTypaJibHOW  cremenu.  [ledictBus ¢
' apuMeTHYeCKUMU KOPHSIMH HaTypaJlbHOM CTETIeHU
3 VYpaBHEHHUS 1 HEPABEHCTBA

31 Lensle u apoOHO-palnoHanbHble ypaBHEHUs. CHCTEMbl U COBOKYIIHOCTH
. ypaBHEHUH

39 Lensle u apoOHO-panMoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYITHOCTH
. HEPaBEHCTB

3.3 Pemrenne TekcTOBBIX 3a1a4

4 Hucnosble MOCIEI0BATETbHOCTH

4.1 [TocnenoBarensHOCTH, CLIOCOOBI 33AaHUS MTOCIIEIOBATETLHOCTEH




Apudpmernueckass M TeoMmeTpuueckas mnporpeccud. Dopmyna  CIIOKHBIX

4.2
MIPOIICHTOB
) OyHKIMU
Oynknms, crnocoOel 3amanus  ¢GyHKOuH. [paduk  Qyakoum.  OOmacTh
OTIpe/IeNIeHNUs] U MHOXKeCTBO 3HaueHuH ¢pyHkiun. Hynu dyaxmum. [IpomexyTku
5.1. 3HAKOMOCTOSTHCTBA. [IpOME)yTKH MOHOTOHHOCTH (DYHKIHMH. MakCUMyMBI H
MUHUMYMBI (pyHKIMU. Hambonbliee  HauMeHblIee 3HaueHHE (QPyHKIMU Ha
MIPOMEKYTKE
6 KoopaunaTs! Ha psAMOM U INIOCKOCTH
6.1 Koopnunatnas npsmas
6.2 JlexapToBbI KOOPAMHATHI HA TJIOCKOCTH
7 I'eomerpus
7.1 I'eomerpuueckue Gurypsl 1 UX cBoiicTBa
7.2 TpeyronbHuk
7.3 MHOTOYTOJILHUKH
7.4 OKpY)XHOCTh Ml KPYT'
7.5 N3mepenne reoMeTpuIecKux BETHIUH
7.6 BekTops! Ha I0CKOCTH
8 BeposTHOCTB M cTaTHCTHKA
8.1 OnucarenpHasi CTAaTUCTHUKA
8.2 BepostHocTh
8.3 Kombunatopuka
8.4 MHoxecTBa
8.5 I'padmr




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

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET






