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HOACHUTEJIBHAA 3AITMCKA

'eomeTpus kak OAMH U3 OCHOBHBIX PA3JEJIOB IIKOJBHOW MAaTEeMaTUKU, UMEIOLIUN
CBOEH IIeNIbI0 00€CHEeUUTh M3YYEHHE CBOWCTB U pa3sMepoB (QUIyp, UX OTHOIICHUH U
B3aHUMHOE PACIOJIOKEHHUE, OMUPAETCA Ha JIOTUYECKYI0, JOKa3aTEIbHYK JIWHHUIO.
[leHHOCTh U3Y4YEHUSI TEOMETPUM Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs
3aKJIIOYaeTcss B TOM, YTO OOy4YalollUiicss YYUTCS MPOBOJUTH JIOKa3aTelIbHbIC
pacCyXJI€HHUsI, CTPOUTH JIOTUYECKHWE YMO3aKJIIOUYEHHUs, JOKA3bIBaTh HCTUHHBIC
YTBEPKAECHUSA U CTPOUTH KOHTPIIPUMEPHI K JIOKHBIM, IPOBOJUTH PACCYKICHUS
«OT TPOTUBHOTO», OTJIMYATH CBOWMCTBA OT MPHU3HAKOB, (OPMYIHUPOBATH OOpaTHbBIC
YTBEPKACHUS.

BTopoil 1IEHHOCTBIO H3YyYEHHUS TE€OMETPUM SBISAETCA HCIIOJIb30BAHUE €€ Kak
WHCTPYMEHTA NIPU PEIICHUH KAaK MAaTeMaTH4YeCKHX, TaK M MPAKTUYECKHUX 3a]ady,
BCTPEUAIOIINXCS B peaibHOM KuU3HU. OO0ydaronuics MOJDKEH HAyYUThCSl ONPENENUTh
r€OMETPUUECKYI0 (QUTypy, OmucaTh CIOBAMM JAHHBIM 4epPTEX WM PUCYHOK, HAWUTH
IJIOMIA/Ib 3€MEJBHOTO Y4YacTKa, pacCuuTaTh HEOOXOJIUMYIO JJIMHY ONTOBOJIOKOHHOTO
kabenss unum TpeOyeMble pa3Mephl rapaxa jii aBTOMOOWIS. DTOMY COOTBETCTBYET
BTOpas, BBIUMCIUTEIbHAS JMHUA B H3y4YeHHMM reoMerpuu. Ilpm pemennun 3anad
MPAKTUYECKOTO XapakTepa OO0ydYarolmuics YYUTCS CTPOUTh MATEMATUUECKUE MOJIENIH
peaNbHBIX )KU3HEHHBIX CUTyallui, MPOBOJAUTH BBIUMCIEHUS U OLICHUBATh aJI€KBATHOCTH
MOJY4YEHHOT'O PE3YJbTATa.

Kpaitne BaxxHO TOAYEPKUBATH CBA3W TEOMETPUU C JPYTUMH y4eOHBIMU
npeaMeTaM, MOTUBUPOBATHh KMCIOJB30BATH OINPENEICHUS TeOMETpUUecKux Guryp u
MOHSATUN, AEMOHCTPUPOBATh MPUMEHEHUE TMOJYYEHHBIX YMEHHUI B (DU3UKE M TEXHUKE.
OTu cBsi3M Haubosiee SIPKO BHUIHBI B Temax «BekTopbl», «TpuroHomerpudeckue
cooTHolIeHusn», «Meroa koopaunat» u «Teopema Iludaropar.

VYuebnuniii kypc «l'eoMeTpus» BKIIOYAET CIEAYIONIUE OCHOBHBIE pa3Jielibl
conepkanus: «I'eoMerpruueckre PUrypsl U UX CBONCTBaY, «I3MepeHne reoMeTpUIeCKUX
BEJIMYMH», «/JleKkapTOBBI KOOPAMHATBI HA IUIOCKOCTHY», «BekTopsl», «/IBHkKeHUs
mI0cKocTu», «lIpeodpazoBanust mog00us».

OO1iee 4yuCIO YacoB, PEKOMEHJOBAHHBIX [JIsI M3y4yeHUs YydeOHOro Kypca
«I"'eomeTpus», — 204 gaca: B 7 kmacce — 68 dacoB (2 yaca B HeJeN0), B 8§ Kiacce —
68 yacoB (2 Jaca B Hezelno), B 9 kinacce — 68 4acoB (2 4aca B HEJIEIIO).



COIAEPXAHUE OBYUYEHUA
7 KJIACC

Hauanbubie noussTusa reomeTpun. Touka, npsmasi, OTpe30K, Jyd. YTroia. Buasl yrios.
BeprukansHble U CMeEXHbIE YIribl. buccekrpuca yria. JlomaHas, MHOTOYrOJIbHUK.
[TapamienbHOCTh U NEPIIEHAUKYIISIPHOCTD MPSIMBIX.

Cummetrpuunbie Gurypsl. OCHOBHBIE CBOMNCTBa OCeBOM cuMMeTpuu. I[Ipumepsl
CUMMETPUHU B OKPYXKAIOIIEM MUpE.

OCHOBHBIE TTOCTPOEHHUS C TOMONIBIO LUPKYJIA U JIMHENKU. TpeyronbHuK. BeicoTa,
MeJuaHa, OMCCEKTpHCca, UX CBOMCTBA.

PaBHOOEIpeHHBIN U pABHOCTOPOHHUM TPEYTrOJbHUKU. HepaBeHCTBO TpEyroabHUKA.

CBolicTBa M TpHU3HAKH PaBHOOEIPEHHOrO TpeyrojbHuka. llpu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CBolicTBa M1 TPU3HAKU MapauIeNbHBIX NpsMbIX. CyMMa YIJoB TPEyroJbHUKA.
Breunue yriel TpeyroipHUKa.

[IpsamoyronbHblii  TpeyrodbHUK.  CBOWCTBO  MEOHMAaHbl  OPSAMOYTOJIBHOIO
TPEYroJIbHUKA, MPOBEAEHHON K THUIOTEHY3€. [Ipu3Haku paBEeHCTBA MPSIMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpAMOYTrONbHBIN TPEYTOJIBHUK C yIJIOM B 30°.

HepaBeHcTBa B reoMeTpuu: HEPABEHCTBO TPEYIOJIbBHUKA, HEPABEHCTBO O JJIMHE
JIOMaHoOM, Teopema 0 OOoJIbIlIeM yTJie U OO0JIbIlIeH CTOPOHE TpeyroyibHUKA. [lepnenaukymsp
Y HAKJIOHHAs.

I'eomeTpuueckoe mecTo Touek. buccekrpuca yriia u CEpeIuHHbIA NMEPIEHIUKYIISP
K OTPE3KYy KaK F€OMETPUYECKUE MECTA TOYEK.

OKpYXHOCTh M KpYT, XOpJa U IHaMETp, UX CBOMCTBA. B3auMHOe pacrionoxeHue
OKpPY)KHOCTH W mnpsmon. KacarenpHas u cexkymas K OKpYKXHOCTH. OKpy»KHOCTD,
BIIMCaHHAs B yroJyl. BnucanHas U onucaHHas OKpPY>KHOCTH TPEYTrOJIbHUKA.

8 KVIACC

YereipéxyronbHuku. [lapannenorpamMm, ero nmpu3Haku U CBOWCTBA. YacTHbIE
CJly4yau napaiesorpaMMoB (MPsSMOYTOJIbLHUK, pOMO, KBaJIpaT), UX MPU3HAKU U CBOMCTBA.
Tpanenusi, paBHoOOKas Tparnenus, €€ CBocTBa U npu3Haku. [IpsMoyronabHas Tpanenus.

Meton ynBoenus Menuansl. LlenTpanbHas cummerpus. Teopema Paseca u reopema
0 IPONOPLHOHATBHBIX OTPE3KAX.

CpenHue MTMHAM TPEYrOJbHUKA U Tpaneuuu. LIeHTp Macc TpeyronbHHUKa.

[logoOue TpeyroapHukoB, Kodbduiuent mnomodus. I[IpuzHaku mnOIOOUS
TpeyroiabHukoB. [IpuMeHeHue nogo0us npu penieHun NPaKTHYECKUX 3a/1au.

CaoiicTBa 1omane reomerpudyeckux ¢uryp. DopMynbsl s IUIOMIAIH
TpeyrojabHUKa, NapaienorpamMma, pomba u Tpanenuu. OTHOLIEHUE IUIOMAAeH
noA0OHBIX Quryp.

Brruncnenue momaneld TPEyroJbHUKOB W MHOTOYTOJIBHHKOB Ha KIIETYATOMN
Oymare.



Teopema Iludaropa. IIpumenenue teopembl Iludaropa mnpu penreHUn
IIPAKTUYECKUX 3a]a4.

CuHyC, KOCHMHYC, TAaHTE€HC OCTpPOro yIJIa MPSAMOYTOJIBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO. TpUroHOMETpHUYECKHE (PYHKUIUU YIJIOB
B 30°, 45° n 60°.

Brnmcanuble ¥ LEHTpaJIbHBIE YIJIBI, YIOJI MEXAY KAacaTeIbHOU U XOPIOU. YTIUIbI
MEXKy XOpAaMH U CEKyIIMMH. BrimcaHHbIE M ONIMCAaHHBIE YETBIPEXYTOJbHUKN. B3anMuoe
pacroyio)keHre JByX okpyxkHocteil. Kacanue okpyxHocTed. OOmme KacateilbHble K
IBYM OKPYKHOCTSIM.

9 KJIACC

Cunyc, kocunyc, TanreHc yriaoB or 0 no 180°. OCHOBHOE TPUTOHOMETPHUYECKOE
TOXAECTBO. POPMYIIbI IPUBEICHUS.

Pemrenne TtpeyronbHuUKOB. Teopema KOCHMHYCOB M TeOpeMa CHHYCOB. Pemenwue
MPAKTUYECKUX 33/1a4 C UCIIOJIB30BAHUEM TEOPEMBI KOCUHYCOB M TEOPEMBI CUHYCOB.

IIpeo6pazoBanue momoous. Ilogqodue COOTBETCTBEHHBIX DJIEMEHTOB.

Teopema 0 NpPOW3BENEHUM OTPE3KOB XOpA, TEOPEMBI O MPOU3BEIECHHM OTPE3KOB
CEKYLIUX, TEOpEMa O KBaJpaTe KacaTeIbHOM.

Bekrtop, anuHa (MOJysib) BEKTOpa, COHANPABIECHHBIE BEKTOPHI, MPOTUBOIOIOKHO
HAIPABJIEHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO BEKTOPOB, ONEpPAIUU
HaJl BeKTopaMu. PasmoxkeHue BeKTOpa MO JBYM HEKOJUIMHEAPHBIM BEKTOPaM.
Koopaunatet Bektopa. CkansipHO€  NOPOU3BEAECHUE  BEKTOPOB, NPUMEHEHHUE
JUIS HAXOXICHHUS JJIUH U YTJIOB.

JlexkapTOBbl KOOPAMHATBI HA IUIOCKOCTH. YPABHEHUs IMPIMOU U OKPYKHOCTH
B KOOpJMHATaX, MEPECEUCHUE OKPYKHOCTEM M MNpAMBIX. MeToA KOOpAWMHAT U €T0
MIPUMEHEHHE.

[IpaBusibHBIE MHOTOYTOJIBHUKU. J{TMHA OKpYyKHOCTHU. ['pagycHas u paauanHas Mepa
yIJIa, BBIYUCIIEHHE JUIMH AYT OKpYyKHOCTEH. [1nomanp kpyra, cekropa, CerMeHTa.

JIBOKEHHSI TUIOCKOCTM W BHYTPEHHUE cUMMETpuu ¢uryp (3JeMeHTapHbIe
npeactaBnenus). [lapannensuelit nepenoc. [loBopor.

IHINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUMSA ITPOI'PAMMDbI
IO T’EOMETPUU HA YPOBHE OCHOBHOI'O OBIIIET'O OBPA3OBAHUA

N3ydeHne maTeMaTHku Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUsl HAMPABJIEHO
Ha JIOCTHMKEHHE OOYYaIOIIMMUCS JIMYHOCTHBIX, METANPEIMETHBIX M MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YJIbTaTOB OCBOCHHS YUYEOHOTO IIPEAMETA.

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHOCTHBIE  pe3yJabTAaTbl  OCBOEHUS  MpOrpaMMbl 10  MaTeMaTHKe
XapaKTepU3yHOTCS:

1) naTproTHYeCcKOe BOCIIUTAHME:



MPOSIBJIEHUEM HMHTEpeca K MPOILJIOMY M HACTOAIIEMY POCCHUUCKON MaTeMaTHKH,
IIEHHOCTHBIM OTHOIIEHHEM K JOCTHUXEHUSM POCCUUCKUX MAaTeMAaTUKOB U POCCUUCKOMU
MaTeMaTU4YeCKOM IIKOJIbI, K HMCIOJb30BAaHUIO ATUX JIOCTUXKEHHUM B APYrMX HaykKax M
MIPUKIIAIHBIX cepax;

2) rpa:xxJaaHcKoe ¥ JyXOBHO-HPABCTBEHHOE BOCIIUTAHNE:

TOTOBHOCTBIO K BBITIOJTHEHUIO 00SI3aHHOCTEH TpakJlaHWHA U PeaTU3alliy ero mpas,
MpEACTaBICHUEM O MaTeMaTUYEeCKUX OCHOBax (YHKIIMOHUPOBAHUSA Pa3IMUYHBIX
CTPYKTYp, SBJICHUH, MPOLETYp IPAKIAHCKOT0 001IecTBa (HaIpUMED, BBIOOPHI, OMTPOCHI ),
TOTOBHOCTBHIO K OOCYXXJIEHMIO ATHYECKHX MPOOJIEM, CBSI3aHHBIX C MPAKTUYECKUM
MPUMEHEHHEM JOCTHKEHUW HayKH, OCO3HAHHEM BaXXHOCTH MOPAITbHO-ITHUECKUX
MIPUHIIMIIOB B AESTEILHOCTU YUEHOTO;

3) TpyAOBOE BOCIIUTAHME:

YCTAaHOBKOM Ha AaKTUBHOE Y4YacTHE B PEIICHWHM MPaKTUYECKHX 3ajay
MaTE€MaTUYEeCKON  HANmpaBICHHOCTH, OCO3HAHMEM BAXKHOCTH  MaTEMaTUYECKOIO
oOpa3oBaHUs Ha TMPOTSHKEHHM BCEM JKM3HU Ui YCHEIIHOW MNpOoQecCHOHATBHOU
NEeSATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH, OCO3HAHHBIM BBIOOPOM U
MOCTPOEHUEM HWHAUBUAYAIBHON TPAeKTOPUH OOpa30BaHUS W KU3HEHHBIX ILIAHOB
C YYETOM JIMYHBIX HHTEPECOB U OOIIECTBEHHBIX MOTPEOHOCTEN;

4) 3cTeTHYECKO€E BOCIIUTAHUE:

CIIOCOOHOCTBIO K SMOLMOHAIBHOMY W 3CTETHUYECKOMY  BOCHPHUSITHIO
MaTeMaTH4eCKUX OOBEKTOB, 3aJad, pEHICHUM, pacCyKICHH, YMEHHUIO BHUJIETh
MaTeMaTH4eCKUe 3aKOHOMEPHOCTU B UCKYCCTBE;

5) HEHHOCTH HAYYHOI'0 O3HAHMS:

OpHEHTALKEN B IEATEIBHOCTH HA COBPEMEHHYIO CUCTEMY HAYUHBIX ITPEACTABICHUM
00 OCHOBHBIX 3aKOHOMEPHOCTSIX pa3BUTHUS UENOBEKa, NPHUPOALI U OOIIecTBa,
MOHUMAHHEM MAaTeMaTUYECKOW HAyKU KakK c(epbl YETOBEUECKON NeATeIbHOCTH, ITAllOB
€€ pa3BUTHUS WM 3HAYUMOCTU JUISI PAa3BUTHS LMBWIN3ALMUU, OBJIAJCHHEM SI3BIKOM
MAaTEMaTHKA U MATEMAaTHYECKOW KYJIbTYpPOM KAaK CPEICTBOM INO3HAHUS MUPA,

OBJIAJCHHUCM HpOCTCﬁHIPIMPI HaBBIKaMU HCCHGHOB&TCHBCKOﬁ ACATCIIBHOCTH,

6) pusnueckoe BocnuTaHue, (OPMHPOBAHME  KYJBTYPbl  310POBbS U
IMOIMOHATBLHOTO 0JIATOMOJIY U
TOTOBHOCTBIO MPUMEHSITh MAaTEMATHUYECKHUE 3HAHUS B UHTEPECAX CBOETO 310POBbS,
BEJICHUS 3JI0pOBOr0 00pas3a >KU3HHU (30POBOE MHUTaHUE, COATAHCUPOBAHHBIN PEKUM
3aHSATUN U OTJbIXA, pETyJIsipHas (pu3nyeckasi akTHBHOCTD ), COPMUPOBAHHOCTHIO HABbIKA
pediiekcuu, TpPU3HAHMEM CBOEro IpaBa Ha OMIMOKY M TakKOro e IpaBa JpPYyroro
YEJIOBEKa;

7) 3Ko0JI0TN4YecKOe BOCIIMTAHME:
OpHEHTAallMEX HAa TPHUMEHCHHE MATEMAaTUYECKHX 3HAHWUM ISl pElIeHUs 3ajad
B 00JIACTH COXPAHHOCTU OKPYKAIOLIEH Cpe/ibl, IIIAHUPOBAHUS MOCTYIKOB U OI[EHKH UX



BO3MOXHBIX TOCHEACTBUI JUIsl OKPY’KalIlled Cpelbl, OCO3HAHHEM TIJI0OAIBHOIO
XapakTepa SKOJIOTMYECKUX MPOOJIEM U IMyTeH UX PEIICHHUS;

8) amanTanug K U3MEHAKIIUMCS YCJIOBUAM CONUAIBLHON U MPUPOIHOM Cpe/Ibl:

TOTOBHOCTBIO K JEHCTBUSIM B YCJIOBUSIX HEONPEIEIEHHOCTH, TOBBIIICHUIO YPOBHS
CBOEH KOMIIETEHTHOCTU Yepe3 MPAKTUYECKYIO NEATeIbHOCTh, B TOM YHUCJE YMEHHUE
VUUTBHCS Y APYTUX JIIOAEH, MPpUoOpeTaTh B COBMECTHOM AESTEILHOCTH HOBBIC 3HAHUS,
HaBBIKU U KOMIETEHIIUU U3 OMBITA IPYTUX;

HE0OXOJUMOCTHIO B ()OPMUPOBAHUU HOBBIX 3HAHUM, B TOM ynciie GOopMyIupoBaTh
UJIeU, TIOHATHSI, TUTIOTE3bl 00 00BEKTAX U SIBJICHUAX, B TOM YHUCJIE paHEE HE U3BECTHBIX,
0CO3HaBaTh AC(UIMTH COOCTBEHHBIX 3HAHUN W KOMIETEHTHOCTEW, MIAHUPOBATh CBOE
pa3BUTHE;

CIIOCOOHOCTBIO OCO3HABAaTh CTPECCOBYIO CUTYAIMI0, BOCIPUHUMATEL CTPECCOBYIO
CUTYyallMl0 Kak BBI30B, TPEOYIOMIUI KOHTPMEP, KOPPEKTUPOBATH MPUHUMAEMBIE
peuieHuss U JAeucTBUsA, (GOpPMYyIHpPOBATh W OLEHHUBAaTH PUCKA U  TOCIEACTBUS,
(hopMHUpPOBATH OTIBIT.

METAINPEAMETHBIE PE3YJIBTATBI

B pesynpTaTe OCBOCHHS TpOrpaMMbl TIO MaTeMaTHKE Ha YPOBHE OCHOBHOTO
oOmiero oOpa3zoBanusi y oOyvaromerocss OyayT copMHUpOBaHBI MeTaNpeIMETHBIC
PE3YNIbTATHI, XapaKTEPU3YIOMINECS OBIIAJICHUEM YHHBEPCAJTBHBIMU TO3HABATEIHHBIMU
JEHUCTBUSMHU, YHUBEPCATbHBIMI KOMMYHUKATUBHBIMU JICUCTBUSIMU U YHUBEPCATBHBIMU
PETYISITUBHBIMU JICHCTBUSMHU.

Ilo3HaBaTe/IbHbIC YHHBEpPCAJIbHbIC Y4eOHbIC JeiCTBUS
ba3oBble Jiornyeckue 1eicTBHs:

BBIABJISITh M XAapAaKTEPU30BATh CYIIECTBEHHBIE MPU3HAKA MAaTEMaTUYECKHUX
O00OBEKTOB, MOHSITUM, OTHOLIEHUN MEXAYy MOHSATUAMH, (POPMYIUPOBATH OMpPEACICHUS
MOHSATUN, YCTAHABIMBATH CYIIECTBEHHBIM TNPHU3HAK KJIacCU(PUKAIMU, OCHOBAHUS
U151 0000ILEHUsI U CPAaBHEHUS, KPUTEPUH IPOBOAMMOTO aHAIIN3A;

BOCIIPUHUMATh, (HOPMYIUPOBATH U TPEOOPA30OBLIBATH CYXKICHUS: YyTBEPAUTEIbHBIC

U OTpUIIATENIbHBIC, €IMHUYHbIC, YACTHBIE U OOIIHE, YCIOBHBIE;

BBISBJISITH MaTE€MaTHYECKHE 3aKOHOMEPHOCTH, B3aMMOCBSI3M M MPOTHBOPEUHS
B (akTax, JaHHBIX, HAOJIONECHUSIX U YTBEPXKICHUSAX, Mpeajiaratb KPUTEPUHU
JUIS1 BBISIBJIGHHUS] 3aKOHOMEPHOCTEH M TPOTUBOPEUH;

7enaTh BBIBOABI C HCMHOJb30BAaHUEM 3aKOHOB JIOTMKH, JCAYKTHBHBIX U
WHYKTUBHBIX YMO3aKTIOUEHU M, YMO3aKJIIOUEHUH 110 aHAJIOTUH;

pa3Oupath JOKa3aTelibcTBA MaTEMaTUYECKUX YTBEpXKACHUM  (OpsiMble U
OT TPOTHUBHOTO), TMPOBOJUTH CAMOCTOATEIHLHO  HECIOXKHBIE  JOKa3aTelIhCTBA
MaTeMaTU4ecKuX (DaKTOB, BBICTpAaMBaTh aAPryMEHTAIMIO, MPUBOJIUTH MPUMEPHl U
KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYKICHUS;

BBIOMpATh CIOCO0 pelieHus: yuyeOHoM 3a1aun (CpaBHUBATh HECKOJIBKO BapUAHTOB



penieHusi, BEIOMpaTh HanOoJIee TMOIXOMAMNNA ¢ YIETOM CaMOCTOSTEIHLHO BBIICIICHHBIX
KPUTEPUEB).

Ba3oBble ucciieoBaTebCKHe 1€HCTBUSA:

UCIIOIBb30BaTh BOIMPOCHl KaK HUCCIAEAOBATEIbCKUN HHCTPYMEHT IO3HAHUS,
(dbopmynHrpoBaTh BOMPOCH, GUKCUPYIOIIUE MPOTUBOPEUHE, MPOOIEMY, CAMOCTOSTEILHO
YCTaHABJIMBAaTh MCKOMOE U JaHHOE, (OPMUPOBATh TMIOTE3Y, apryMEHTUPOBATH CBOIO
MO3UIINI0, MHEHHE;

MPOBOJIUTH MO CAMOCTOSITENILHO COCTABICHHOMY TJIaHY HECIOKHBIA KCIIEPUMEHT,
HEOO0JIBIIIOE UCCIIEIOBAHUE IO YCTAHOBJIEHUIO 0OCOOCHHOCTEM MaTEMaTUUECKOT0 00bEKTA,
3aBUCHUMOCTEH 00BEKTOB MEXKIY COOOI;

CaMOCTOSITEIbHO (OPMYIUPOBAaThL OO0OOIIEHUS W BBIBOABI MO pe3yJibTaTam
MPOBEAEHHOTO HAOIOICHUS, UCCIEA0BaHUS, OLIEHUBATh JOCTOBEPHOCTh MOJYUYEHHBIX
PE3yIbTATOB, BHIBOJIOB U O00OIIICHUI;

MPOTHO3UPOBATh BO3MOJKHOE pa3BUTHE TMpoIlecca, a TaKXKe BBIIBUTATH
MPEAIOJIOAKEHHUS O €r0 PA3BUTUU B HOBBIX YCIIOBHUSIX.

Pabora ¢ unpopmanueii:

BBISIBIISITh  HEOCTAaTOYHOCTh U M30BITOYHOCTh  MH(OpMAINH,

JTAHHBIX,HEOOXOAUMBIX JJIsl PEIICHUS 3a/1a4H;
BBIOMpaTh,  aHAIMU3UPOBATh,  CHUCTEMATU3UPOBATH U
MHTEPIPETUPOBATHUH(DOPMALINIO PA3TUYHBIX BUIOB U (hOpM

MpeACTaBICHNUS;

BBIOUpaTh (hOopMy IpeacTaBiIeHUsS HHGOPMALIUUA U WILTIOCTPUPOBATH PelllaeMble
3a/1aud CXeMaMH, AuarpaMmaMu, UHOU rpauKoi U X KOMOUHAIIUSIMU;

OLICHUBATh HAJEKHOCTh MHGOPMAIMU MO KPUTEPUSIM, IIPEAJIOKEHHBIM YUUTEIEM
iU chOpMYyJIUPOBAHHBIM CAMOCTOSTEIBHO.

KoMMyHUKATHBHBIE YHHBepCaJbHbIe y4eOHbIe JeiCTBUS:

BOCIIPUHUMATDL H (bOpMy.HI/IpOBaTB CYy)XACHUA B COOTBETCTBHH C YCIOBHAMU U
neisiMu O6H_ICHI/I$I, sSICHO, TOYHO, TI'PaMOTHO BbIPpaXaTb CBOIO TOYKY 3pCHHUA B
YCTHBIX MU IHHMCbBMCHHBIX TCKCTAX, AaBaTb IOACHCHHA II0 XOJAY PCHICHHA 3adayw,
KOMMCHTHUPOBATDH

MOJIYYECHHBIN PE3YIbTAT;

B XOA€ OOCYXIEHHUs 3a7aBaTh BOMNPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI,
npoOJieMbl, pelraeMoil 3aJauu, BhICKA3bIBATh UJEH, HAIIEJICHHBIE HA TOWCK PEIICHUS,
COMOCTABJISITh CBOM CYXJIECHHUS C CYXJICHMSIMU JAPYrMX YYaCTHUKOB JIMAJIOTa,
OOHapyXUBATh Pa3IMUKME U CXOJICTBO MO3UIUN, B KOPPEKTHOU (hopme hopMylIUupoBaTh
pa3Horiacusi, CBOM BO3pPaXKEHUS;

MPEACTABIATh PE3YJbTAaThl PEIICHUS 3aJayd, JKCIEPUMEHTa, WCCIEeI0BaHus,
MPOEKTa, CaMOCTOSITEIbHO BBIOMpPAaTh ¢opMaT BBICTYIUIGHHS C Y4YETOM 3ajad
MPE3EHTAIIUU U 0COOCHHOCTEN ayIUTOpHU;

MOHUMATh M HCIHOJb30BaTh MPEUMYIIECTBA KOMAHIAHOWM W WHIWBHUIYaJbHOU



paboOTHINPU PEIICHUN YUYEOHBIX MATEMATUYECKHUX 33/1a4;

MPUHUMATH 1I€JIb COBMECTHOM [IEATENIbHOCTH, IUIAaHUPOBATh OPraHU3aIMIO
COBMECTHOU pabOThI, pacrpeaensiTh BUAbI padoT, JOTOBAPUBATHLCS, 00CYKIaTh MPOIIECC
U pe3ynbTaT paboThl, 000011aTh MHEHUS HECKOIBKHUX JIOJICH;

y4acTBOBaTh B TPYIIOBBIX (popMax palboThl (0OCyxkaeHus, oOMEH MHEHUSIMH,
MO3TOBBIE IITYPMBI U JIPYTHE), BBITIOIHATH CBOIO YaCTh pa0OThI U KOOPJIUHUPOBATH CBOU
JEUCTBUS C IPYTUMH WICHAMHU KOMAaH/Ibl, OLICHUBATh KaueCTBO CBOETO BKJIaJla B OOIIMI
MPOAYKT MO KpUTEPUSIM, CHOPMYJIMPOBAHHBIM YYACTHUKAMU B3aUMOAEHCTBHUS.

PeryisiTuBHbIe YHUBEpPCAJIbHbIE Y4eOHbIE eHCTBUSA
Camoopranuzanus:

CaMOCTOSITEIbHO COCTaBJISITH IUJIaH, aJTOPUTM PEIICHUsS 3a/laud (WK €ro 4acTh),
BBIOMpaTh CIOCOO peIIeHHs € YYETOM HMEIOUIUXCS PECypcoB U COOCTBEHHBIX
BO3MOKHOCTEM, apryMEHTUPOBAaTh U KOPPEKTHUPOBATH BAPUAHTHI PEIICHUN C y4ETOM
HOBOM MH(OpMAITIH.

CaMOKOHTPOJIB:

BJIQJIETh CIOCOOAMU CaMONPOBEPKH, CAMOKOHTPOJISI IpoLecca M pe3ysbTaTra
pElIeHHs] MaTEMaTUYECKOM 3aauH;

NpEeABUAETh TPYAHOCTH, KOTOpPbIE MOTYT BO3HUKHYTh NIpPH PELICHUU 3aJayd,
BHOCUTH KOPPEKTHUBBI B JI€ITEIBHOCTh HA OCHOBE HOBBIX OOCTOSTEIBCTB, HANJAECHHBIX
OLIMOOK, BBISIBIEHHBIX TPYIHOCTEH;

OLICHMBAaTh COOTBETCTBHE pe3yibTaTa JEATEIbHOCTH IOCTABICHHON MLENH U
YCIIOBUSAM, OOBACHATh NPUYMHBI JOCTHKEHUS WM HEIOCTHUKEHUS LEJU, HAXOIHUTh
OLIMOKY, 1aBaTh OLIEHKY PUOOPETEHHOMY OIIBITY.

HNPEAMETHBIE PE3YJIBTATBI

[IpenmeTHBIE pe3yJbTaThl OCBOEHHUS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOydeHus B 7 Kiaacce:

Pacrio3HaBaTh M3y4E€HHBIE T'€OMETPUYECKHE (DUTYpBI, ONPENEIsITh UX B3aUMHOE
pacnoyioKeHne, H300paxkaTb T'E€OMETPUYECKHE (UTYpBl, BBIIOJHATH YEPTEKU
II0 YCIIOBMIO 3a7a4yu. M3MepsTh JWHEHHBIE W YIVIOBBIE BENMYMHBL. Pemars 3amaum
Ha BBIYMCJIEHUE JJIMH OTPE3KOB U BEIUYMH YTJIOB.

Jenath rpyOyr0 OIEHKY JUHEWHBIX U YTJIOBBIX BEJIIMYMH MPEIMETOB B peabHOM
KU3HU, Pa3MEpPOB MPUPOJIHBIX OOBEKTOB. Pazmuyarh pasmepbl 3THUX OOBEKTOB
10 TTOPSIAKY BEJIMYUHBI.

CTpouTh 4epTEXKU K TEOMETPUUECKUM 331a4aM.
[Tonp30BaThCs MpU3HAKAMU PABEHCTBA TPEYTOJBHUKOB, UCIIOJIB30BaTh NPU3HAKHU U
CBOMCTBa paBHOOEIPEHHBIX TPEYTOJbHUKOB MPU PEIICHUU 3a/a4.



[IpoBoauTH JOTUYECKHE PACCYKIAECHUSA C HCIOJIB30BAHUEM T'€OMETPUUYECKUX
TEOPEM.

[Tomp30BaThCA  NPU3HAKAMU  PABEHCTBA  IPAMOYIOJIIBHBIX  TPEYTOJIbLHUKOB,
CBOWCTBOM MEJMaHbl, NPOBEACHHOU K THIIOTEHY3€ INPSIMOYIOJBHOTO TPEYrOJbHUKA,
B PELIEHUU T€OMETPUUECKUX 3a/1aY.

OnpenensTh NapajielbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpbIe OOpasyer
¢ HuUMH cekymas. OnpenensTe NapauiedbHOCTh MPSIMBIX C IOMOIIBK) pPAaBEHCTBA
PacCTOSIHUN OT TOYEK OJHOM MPSAMOM JO TOUEK APYTOW NPSIMOM.

Pemiats 3agaun Ha kieT4aToi Oymare.

[IpoBOANTE BHIYUCIIEHUSI U HAXOAUTh YHUCJIOBbIE U OYKBEHHBIE 3HAUEHHS YTJIOB

B I'€OMETPUUYECKUX 3a7a4ax C UCIOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJIbHUKOB U
MHOTOYTOJIbHUKOB, ~CBOMCTB YIJIOB, OOpa3OBaHHBIX TIPU MEPECEYEHUU JIBYX
MapajyIeIbHBIX NPSIMBIX CEKyLIEH. PemaTe mpakTuyecKue 3a/1au Ha HaX0XKJI€HUE YTJIOB.

Bnagerr mNOHATHEM TEOMETPUYECKOIO MECTa TOYEK. YMETh OIPEAEIATh
OMCCEKTPHUCY yIJia U CepeIUHHBIN MEePIIEHIUKYIISP K OTPE3KY KaK FTEOMETPUUYECKHUE MECTa
TOYEK.

DopMyJIUPOBATh ONPEHEIEHUS] OKPYKHOCTH M Kpyra, XOpAbl M JHaMeTpa
OKPYKHOCTH, MOJIB30BATbCS HX CBOWCTBAMHU. YMETb NPUMEHATH 3TU CBOWCTBA
IIPU PELIEHUH 3a1a4.

Brnaners nonsiTueEM ONMMCaHHOM OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMETh HAXOUTh
e€¢ nentp. [lomp3oBaThcsi dakTaMu O TOM, YTO OHCCEKTPUCHI YTJIOB TPEYroJIbHUKA
MIEPECEKAIOTCS B OJHOU TOYKE, U O TOM, YTO CEPEAUHHBIE NIEPIICHAUKYIISIPBI K CTOPOHAM
TPEYroJbHUKA IEPECEKAOTCSA B OHOM TOUKE.

Bianetp noHATHEM KacaTEIbHOM K OKPY>XXHOCTH, IIOJB30BaThCS TEOPEMOM
0 NEPIEHAUKYISAPHOCTU KacaTeIbHOM U paanuyca, IPOBEIEHHOIO K TOYKE KaCaHU.

[Tonp30BaThCs MPOCTEUIIMMHU TE€OMETPUUECKHMHU HEPABEHCTBAMH, NMOHUMATh KX
MPAKTUYECKUNA CMBICII.

[IpoBOAUTH OCHOBHBIE T€OMETPUYECKUE IIOCTPOECHUS C IOMOIIBI) LUPKYIA U
JIMHEVKH.

[IpenmeTHBIE pe3ydbTaThl OCBOEHHS MPOrpamMMbl Y4eOHOro Kypca K KOHIY
oOydeHus B 8 Kiacce:

Pacno3HaBaTh OCHOBHBIE BUbI YETHIPEXYTOJBHUKOB, X 3JIEMEHTHI, OJIb30BATHCA
MX CBOWCTBAMMU IPU PELICHUN I'€OMETPUYECKUX 3a]1a4.

[IpuMeHsTh CBOMCTBA TOUKM TIEPECEYEHUs] MEAMaH TPeyrojbHHKA (IIEHTpa Macc)
B PEILICHUM 3a]a4.

Bianetp nmoHsATHEM CpeNHEN JIMHUM TPEYTrOJIbHHKA W TPANEUWH, NMPUMEHATh UX
CBOWCTBA IMPHU PELICHUU TeoMETprUUYeCKuX 3anad. [lons3oBaTbcs Teopemon Paneca



U TEOpeMOW O TMPOMOPIUOHANBHBIX OTpe3KaxX, MPUMEHSTh HX JUISl PEeLICHUS
MPaKTUYECKUX 3a]1ay.

[IpuMeHsATh NpU3HAKK TMOJO00US TPEYTOJbHUKOB B PEHIEHUH T'€OMETPUYECKUX
3a/1ay.

[lons3oBathest Teopemoit Iludaropa s pemieHus TEOMETPUUECKUX U
npakTudeckux 3agad. CTpouTh MaTeMaTHYECKYH0 MOJIeNIb B MPAKTUUYECKUX 3ajadax,
CaMOCTOSITEJILHO JIENIaTh YePTEK U HAXOAUTH COOTBETCTBYIOIIUE JITTUHBI.

Bnaners mOHATUSMU CHUHYCA, KOCUHYCA M TAHT€HCA OCTPOTO yTriia MPSMOYTOJIbHOTO
TpeyroiabHuka. [1o16b30BaThCsl STUMU MOHATUSIMU JIJIS1 PEIICHUS TPAKTUUECKUX 3a1a4.

Boruncnsate (paznuyHbIMU  crioco0amu) IUIOHIaAb TPEYroJibHUKA U IUIOMIAIH
MHOTOYTOJIbHBIX (GuUryp (MoJib3ysiCh, TJI€ HEOOXOIUMO, KalbKyJasTopoMm). [IpumeHsTH
MOJIyYEHHBIE YMEHHUS B MPAKTHUECKUX 3a/1auax.

Brnaners MOHATUAMHM BIOMCAHHOTO M LIEHTPAIBHOTO YIJIa, UCIOJIb30BATh TEOPEMBI
O BIIMCAHHBIX yIJIaX, yTiax MEXIy XOpJaMH (CEeKYIIUMU) U YIJie MEXIy KacaTelbHOU U
XOpA0# IIPU PellIeHUH T€OMETPUUECKUX 3a]1ay.

Bnagere mnDoOHATHEM ONKMCAHHOTO YETBIPEXYTOJIbHUKA, IPUMEHATh CBOWCTBA
OMMUCAHHOTO YETHIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHsTh OTyYEHHbIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJIeNN
JUIL  3alad  peajbHOM JKM3HMU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TMNpUMEHEHUEM TMOA00Ms ¥ TPUTOHOMETpUHM (MONB3YSACh, TIAe HEOOXOANMO,
KQJIbKYJISITOPOM ).

[IpenmeTHBIE pe3yJbTaThl OCBOEHHS MPOrpaMMbl Y4eOHOro Kypca K KOHIY
oOydeHus B 9 Kiacce:

3HaTh TPUTOHOMETpUYECKUE (YHKIIMU OCTPBHIX YIJIOB, HAXOAUTH C MX MOMOIIBIO
pa3IUYHbBIE 3JIEMEHTHI MPSIMOYTOJILHOTO TPEYroJibHUKA («pEIIeHUE MPSMOYTOIbHBIX
TPEYroiabHUKOBY»). HaxoauTh (C MOMONIBIO  KalbKylnaTOpa) JJIUHBI U YTJIbI
JUTSl HETAOTMYHBIX 3HAYCHUM.

[lons3oBaThcst QopMynaMu MNPUBEACHUS W OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJECTBOM  JIJIi HAaXOXKIACHUS COOTHONIEHUHW MEXKIY TPUTOHOMETPUUYECKUMU
BEJIMYMHAMH.

Hcnons3oBaTh TEOpPEMBI CHHYCOB U KOCHUHYCOB JUIS HAaXOXJCHUS Pa3IMUHBIX
AJIEMEHTOB TPEYTOJIbHUKA («PEIICHUE TPEYTOIbHUKOBY), IPUMEHATh UX NPU PEIICHUU
r€OMETPUYECKHUX 3a]1ay.

Brnanerr nonsTusiMu mnpeoOpazoBaHUs MOJOOUS, COOTBETCTBEHHBIX 3JIEMEHTOB
noaoOHbIx (uryp. Iloas30BaThCs CBOMCTBAMU MOA00US MPOU3BOIBHBIX (DUTYDP, YMETH
BBIYUCIISTH IJIMHBI U HAXOJIUTh YTIIbI Y MOJ0OHBIX puryp. [IpuMensTh cBoiicTBA MO00Us
B TMPAKTUYECKUX 3ajavyax. YMEThb MPUBOJUTH MPUMEPHl MOAOOHBIX  UTYp
B OKpYKalollleM MUpE.

[lonbp30BaThCsi TEOpEeMaMU O MPOU3BEICHUU OTPE3KOB XOPHA, O MPOU3BEICHUU
OTPE3KOB CEKYILHUX, O KBaJApaTe KacaTeJIbHOM.



[Tonb30BaThCsl BEKTOpaMu, MOHUMATh UX T€OMETPUUECKUN U (PU3NUECKUN CMBICT,
MPUMEHSTh HMX B PEIICHHUU TeoMeTpuueckux u Gusnueckux 3agad. [IpuMeHsTH
CKaJIIPHOE MPOU3BEICHUE BEKTOPOB JIJIsl HAXO0XKICHUS JUIMH U YTJIOB.

[lonp30BaThCs METOAOM KOOPAMHAT Ha IJIOCKOCTH, MPUMEHATH €r0 B PEIICHUU
F€OMETPUYECKUX U MTPAKTUUECKUX 3a]1ay.

Bnaners NOHATHSMU TPaBUILHOIO MHOTOYTOJIBHUKA, ITTUHBI OKPYXXHOCTH, JJIMHbBI
IyTU OKPYXXHOCTU M PaJMaHHON MEphI yIiia, YMETh BBIYUCIATH IJIOMIAAb KPyra U €ro
yactel. [[puMeHsITh oy4YeHHbIE YMEHHUS B IPAKTHUECKUX 3aja4ax.

Haxonuts ocu (Wiu IeHTPHI) CUMMETPUH (DUTYD, TPUMEHSITh ABUKEHUSI TNTIOCKOCTH
B IIPOCTENIINX CIIydasiX.

[IpuMeHsTh OTyYEHHbBIE 3HAHUS HA TPAKTUKE — CTPOUTh MaTeMaTUYECKUE MOJIeNN
JUISL  3alad  peajbHOM JKM3HMU M TPOBOJUTH COOTBETCTBYIOIIME BBIYUCICHUS
C TMpPUMEHEHUEM TOoA00US U TPUTOHOMETPUUECKUX (YyHKUMM (TONB3YsCh, TJIE
HEO00XO0UMO, KAJIbKYJISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KIIACC

HaumenoBanue paznena |[KoauuecTBo OcHoBHOE OcHOBHBIE BU/JIBI ICSITETLHOCTH 00 y4aIOIIUXCs

(Tembl) Kypca 4acoB coaepKaHue
[Ipocrenmme 14 [Ipocrenmme DopMyJIMPOBATH OCHOBHBIEC IOHATHUS U OIIPEIECICHUS.
reoMeTpudeckue (GUrypsl u r€OMETPUYECKHUE Pacno3naBaTh U3y4eHHbIE TEOMETPUUECKUE PUTYPHI,
nX cBOWCTBa. 3mepeHune OOBEKTHI. OmpeaeJATh UX B3aUMHOE PACIIOI0KEHUE, BHIIMOJIHATH
FEOMETPUUECKUX BEITUUNH MHOroyrOoJIbHHUK, YEPTEXK IO YCIOBHIO 3aJa4U.
JIOMaHasl. IIpoBoauTh npocTeimme NOCTPOCHUS ¢ TOMOIIBIO TUPKYJIS

CMmexHbIE U
BEPTUKAIbHBIE YTIIbI.
Pa6ora

C MPOCTEUIITUMU
YepTeKaMH.
N3mepenune MMHENHBIX
Y YTJIOBBIX BEJIUYUH,
BBIUHCIICHUE OTPE3KOB
U yTJIOB

U JIMHEUKH.

N3mepATh NUHEWHbBIC U YTIIOBbIE BETUYUHBI TEOMETPUUECKUX
U MIPAKTHYECKUX OOBEKTOB.

OmnpenensiTh «Ha IJ1a3» pa3Mepbl peaibHbIX 00BEKTOB,
NMPOBOAUTH IPyOyYIO OLIEHKY UX Pa3MEPOB.

PemiaTh 3a1a4n Ha BBIYMCIIEHUE IJIMH OTPE3KOB U BEJIMUYMH
VTJIOB.

PemiaTe 3aaun Ha B3aMMHOE PACIIOJI0KEHHE
T€OMETPUUECKUX PUTYP.

IIpoBoautk knaccuUKaluio yriaioB, BBIYUCIAATH
JUHEWHbIC U YTJIOBbIC BEIMYUHBI, IPOBOAUTH
HEO0OXOMMBIE JOKA3aTeIbHBIE PACCYXKICHUS.
3HAKOMUTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU

TpeyronbHUKU

22

[TonsiTe 0 paBHBIX
TPEYroJbHUKAX U

Pacno3naBaTh nmapbl paBHBIX TPEYTOJILHUKOB Ha TOTOBBIX
yepTexkax (C ykazaHUeM IMPU3HAKOB).




MEPBUYHBIE
MPEICTABICHHUS

0 paBHBIX (pUTypax.
Tpu npusHaka
pPaBEHCTBA
TPEYTrOJIbHUKOB.
[Ipu3Haku paBeHCTBA
MPSIMOYTOJIBHBIX
TPEYTrOJIbHUKOB.
CBOMCTBO MEUAHBI
MPSMOYTOJIBHOTO
TPEYroJIbHUKA,
MPOBEAEHHOMN

K THIIOTEHY3€E.
PaBHoOenpennbie u
PAaBHOCTOPOHHHUE
TPEYTrOJIbHUKHU.
[Ipu3Haku u cBOMCTBA
PaBHOOEIPEHHOTO
TPEYroJIbHUKA.
Hepasencrsa

B TEOMETPUH.
IIpssMoyronbHbIN
TPEYTOJIbHUK C YIIIOM

B 30°

BoiBoauTh crneacTBUs (PABEHCTB COOTBETCTBYIOIINX
AJIEMEHTOB) U3 PABEHCTB TPEYT OJIbHUKOB.
DopMyJIMPOBATH ONPEICICHUS: OCTPOYTOJIBHOTO,
TYHNOYTOJIHOTO, PSIMOYTOJIBHOT0, PABHOOEIPEHHOT O,
PaBHOCTOPOHHETO TPEYrOJIbHUKOB; OMCCEKTPUCHI, BHICOTHI,
MEIMaHbl TPEYTOJIbHUKA; CEPEIMHHOTO NEPIICHINKYISpa
OTpE3Ka; MEPUMETPA TPEYTOJIbHHUKA.

®opmMyJIMPOBATH CBOICTBA U IPU3HAKU PAaBHOOEIPEHHOTO
TPEYTrOJIbHUKA.

CrpouTsh UepTexu, pelmaThb 3a4a4M C IOMOIIBIO
HAXOXJCHHS PABHBIX TPEYTOJIbHUKOB.

IIpuMeHATH TPU3HAKU PABEHCTBA MPSIMOYTOJIbHBIX
TPEYTrOJIbHUKOB B 33J]a4ax.

Hcnoab3oBaTh HUPPOBBIE pECYPCHI AJIA UCCIEI0BAHUS
CBOMCTB M3y4aeMbIX puUryp.

3HAKOMMUTBHCS ¢ UCTOPHUEN Pa3BUTHS TEOMETPUU




[TapamnenbHbie IPSIMBIE,
CyMMa yTJIOB TPEYrOJIbHUKA

14

[TapamnenbHbie
MpsIMbIE, UX CBOMCTBA.
Haxkpect nexamue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIE

P NIEPECEYEHNN
MapayieabHbIX
MPSIMBIX CEKYIIEH ).
[Tpuznak
MapajyIeIbHOCTH
MPSMBIX Yepes
PABEHCTBO PACCTOSIHUM
OT TOYEK OJHOU
MPSIMOU 10 BTOPOH
MIPSIMOMU.

CymmMma yrnios
TPEYroJIbHUKA.
Bremnue yribl
TPEYroJIbHUKA

DopMyJIMPOBATH MOHATHE MMAPAIIICTBHBIX MPSAMBIX,
HAXOJAUTh MMPAKTUYECCKUE TPUMEPHI.

N3yuats cBOlicTBa yrioB, 00pa30BaHHBIX MPH MEPECECUCHUN
napajieabHbIX TPAMBIX cekyiei. IIpoBoauTn
A0KA3aTeJIbCTBA MAPAIIIETBHOCTH JBYX HNPSIMBIX C HOMOIIIBIO
YTJI0B, 00pa30BaHHbBIX MIPU MEPECEUECHUU FTUX MIPSIMBIX
TPETHEU IIPAMOM.

BpruncjiiTh CyMMy YIJIOB TPEYTOJIBHUKA U MHOTOYTOJIbHHKA.
HaxoauTtsb unciioBbie U OyKBEHHbIC 3HAUEHUS YTJIOB

B FT€OMETPUUYECKUX 3a/1a4ax C UCIOJIb30BAHUEM TEOPEM

0 CYMME YTJIOB TPEYTOJIbHUKA U MHOTOYTOJIbHHKA.
3HAKOMMUTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU

OKpyXHOCTb U KPYT.
['eomeTpuueckue
[TOCTPOCHUS

14

OKpyXHOCTB, XOpJa "
THUAMETP UX CBOMCTBA.
Kacarenpnas

K OKPYXHOCTH.
OKpyXHOCTBb,
BIIMCAHHAs B yTOJI.

DopMyIHpPOBATH ONPENEIECHUS. OKPYKHOCTHU, XOPABI,
JUaMeTpa U KacaTellbHON K OKpykHOCTU. M3yyaTh ux
CBOWCTBA, IPU3HAKU, CTPOUTH YECPTEKH.
HccaenoBarhb, B TOM YHCIIE HCHOJAB3YH U pPOBLIE
pecypcehbl: OKPYKHOCTb, BIIUCAHHYIO B YTOJI; LIEHTP
OKPY>KHOCTH, BIIMCAHHOM B YIOJI; PABEHCTBO OTPE3KOB




Ilonstue o I'MT,
MIPUMEHEHHE

B 3aJ1a4ax.
buccekrpuca u
CEepEaUHHBIN
MEPIIEHAUKYJIISAP
KaK FT€OMETPUYECKHE
MeCTa TOYEK.
OKpyXHOCTBb,
ONMCaHHas1 OKOJIO
TPEYTOJIbHHUKA.
OKpyKHOCTB,
BIIMCaHHAs

B TPEYTOJIbHHUK.
[Ipocrenmme
3a7a4yu

Ha IIOCTPOEHHUE

KacaTelbHbIX.
HUcnoas3zoBats Metoa [ MT i nokazaTenbCTBa TEOPEM

0 MEePECEUCHU N OMCCEKTPUC YIIJIOB TPEYTOJIbHUKA U
CEpPEIMHHBIX NEPIIEHAUKYIISIPOB K CTOPOHAM TPEYTOJIbHUKA
¢ nomouipo 'MT.

OBi1aeBaTh NOHATHSIMH BIIMCAHHOU W OITMCAaHHOU
OKPYKHOCTEW TPEYTrOJIbHUKA, HAXOAUTH LIEHTPHI 3 TUX
OKPYKHOCTEM.

Pemars OCHOBHBIE 3a/1a4M HA MOCTPOCHUE: yIJIa, PABHOIO
JaHHOMY; CEPEIMHHOI0 MEPHEHAUKYIISIPA TaHHOIO OTPE3KA;
MPSAMOM, TPOXOIAIIECH YEPE3 JaHHYIO TOUKY U
MEePHEHIUKYIIPHON JaHHOM MPAMOM; OUCCEKTPUCHI TAHHOTO
yIJia; TPEyroJbHUKOB

10 PA3JIUYHBIM DJIEMEHTAM.

3HAKOMUTBHCS ¢ UCTOPHUEN Pa3BUTHS TEOMETPUU

[loBTOpEeHue, 000061IeHNE 4 [ToBTOpEHUE 1 Pemars 3a1a4m Ha NOBTOPEHUE, WILTKOCTPUPYIOIIUE CBA3U
3HAaHUU 000011IeHNE OCHOBHBIX | MEXKY pa3JIUYHbIMU YacTsIMH Kypca

MOHATUU U METOJOB

Kypca 7 kiacca
OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOI' PAMME




8 KVIACC

HanmenoBanue pasgena | Konumuectso OcHoOBHOE OCHOBHBIE BUJIBI I€ATEITBHOCTH 00yYaOINXCS
(Temnl) Kypca 4acoB COZEepKaHuE

HeThIpEXYTONbHUKHU 12 [Tapamnenorpamm, ero | M300paxkaTs 1 HAXOAUTH HA YEPTEKAX
MPU3HAKU U CBOMCTBA. | YETBHIPEXYTOJBHUKHU PA3HBIX BUJIOB U UX JJIEMEHTHI.
YacTHble cityyau DopMyJIMpPOBaATh ONpeeIeHHs : TapajyiesiorpaMmma,
MapaieaorpaMmMoB MpsIMOYTOJIbHUKA, poMOa, KBaJparTa, Tpaneluuu, paBHOOOKOMH
(IpSIMOYTOJILHUK, Tparnenuu, NpsaMOyroJbHON Tpaneuuu.
pomO, KBapar), ux Jloka3bIBaTh M UCIOJIb30BATH NIPU PEUICHUU 32124
MPU3HAKU U CBOMCTBA. | MPU3HAKU U CBOMCTBA: MapajeaorpaMmma,
Tpaneuus. MpsSIMOYTOJIbLHUKA, poM0Oa, KBajiparta, Tpaneuu, paBHOOOKOM
PaBHoOokas u Tpaneunu, NPsIMOYTOJIbHOMN TPaIEeUH.
MPSMOYTOJIbHAS IIpuMeHATH MeTO YIBOCHUSI MEUAHBI TPEYTOJIbHUKA.
Tpareuu. Hcnoab3oBaTh 11udpoBHIE PECYPCHI TSl KCCIIEIOBAHUS
Meron ynBoeHus CBOMCTB M3y4aeMbIX QUryp.
MEIUaHBI. 3HAKOMUTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU
LlenTtpanshHas
CUMMETPUS

Teopema daneca u Teopema 15 Teopema Qaneca u IIpoBoaAMTH MOCTPOCHUS C TOMOIUBIO LIUPKYJISA U JIUHEUKH

0 TIPOTIOPIMOHATBHBIX
OTpe3Kax, Mog00HbBIE
TPEYTOIbHUKHU

Teopema

0 TIPOTMOPITMOHATIBHBIX
OTpe3Kax.

CpenHsist TUHUS
TPEYTOJIbHUKA.

¢ ucnoibp3oBanue reopeMsl Daneca U Teopembl

0 MPOHOPLMOHAIBHBIX OTPE3KAX, CTPOUTH YETBEPTHIU
MPOMOPLIUOHAIBHBIA OTPE3OK.

IIpoBoaAUTH 10KA3ATEJBCTBO TOTO, YTO MEIUAHBI
TPEYroJbHUKA MEPECEKAOTCS B OJHOU TOYKE, U HAXOAUTh




Tpanenus, €€ cpeanss
JIVHUSL.
[IponopunonanbHbIE
OTPE3KH.

LlenTp macc

B TPEYTOJIbHHUKE.
[TonoOHbIe
TPEeYroJabHUKU. Tpu
MpU3HaKa MoJ00us

CBsI3b C IIEHTPOM MAaccC, HAXOAMTh OTHOIIICHUE, B KOTOPOM
MEJIUAHBI IETISATCS TOYKOU WX TepeceUeHUsI.

HaxoauTs mo100HBIC TPEYTOILHUKH HAa TOTOBBIX YePTEkKAX
C YKa3aHHUEM COOTBETCTBYIOIIUX MMPU3HAKOB TIOJOOMSI.
PemaTsh 3a1a4u Ha TOOOHBIE TPEYTOILHUKHU C TIOMOIIIHIO
CaMOCTOSATEITHLHOTO TTOCTPOCHUS YEPTEKEN U HAXOKICHUS
MOTOOHBIX TPEYTOIHLHUKOB.

IIpoBoaUTH 10KA3ATEIBCTBA C HCIIOIH30BAHUEM
MIPU3HAKOB MOJ00US.

TPEYTrOJIbHUKOB. Jloka3pIBaTh TPU NMPU3HAKA TOA00US TPEYTrOJIbHUKOB.
[Ipumenenue IIpuMeHATH OJIyYeHHbIEC 3HAHUS [IPU PEILIEHUU
noaoOus F€OMETPUYECKUX U MPAKTUYECKHUX 3a7a4.
MIpU PELICHUU 3HAKOMUTBHCS ¢ UCTOPUEH Pa3BUTHS T€OMETPUU
MPAKTUYECKUX 3a]a4
[Imomans. Haxoxxnenue 14 CBoiicTBa IuIomanen OBJaeBaTh NEPBUYHBIMHU NMPeACTABIEHUAMHU 00 001IIeH
[UIOIIAIEN TPEYTOJIbLHUKOB FEOMETPUYECKUX TEOpUH IuIoaau (Mepsl), (pOpMYJAHPOBATH CBONCTBA
1 MHOTOYTOJIbHBIX PUryp. ¢buryp. TJIOIIA/IH, BBISICHATh UX HArJISAHBIA CMBICI.
[1nomanu nogoOHbIX GUryp DopMyIbI BoiBoauTh popMyIibl MII0IIAIM TapasuieiorpaMMma,
JUISL TUTOILA TN TPEYTOoJbHUKA, Tpaneuu u3 GopMyJibl IUIOMAIH
TPEYroJIbHUKA, MpSIMOYTOJIbHUKA (KBaapata).
napasienorpaMmma, BoiBoauTh (GOpMYITBI TUIOMIAN BBITYKIOTO
Tpareuu. YETBIPEXYTOJIBHUKA YE€pPEe3 AUArOHATIU U YTOJI MEXIY HUMMU.
Brruucnenue Haxoautsb miomanu puryp, nu3o0pax€HHBIX HA KIETYATOU

IJIOMIAEN CIIOKHBIX
¢buryp.

Oymare, MCNOJIB30BATH pa3oueHue GUrypsl Ha YacTH U
JOCTpauBaHUE.




[Tnomanu guryp

Ha KJieTyaTou Oymare.
[Tnomaay mog0OHBIX
uryp.

3agauun

C TIPAKTUYECKUM
coaep KaHUEM.
Pemenue 3amau

C MOMOIILIO METOJIa
BCIIOMOTI'aTE€JIbHOM
TUIOIIA TN

Pa30upats npuMepbl HCIIOJB30BaHUS BCIIOMOTaTEIbHOM
IO JIJIs PEIICHUS TeOMETPHUYECKHUX 3a/1ad.
HaxoauTts muiomaay nogo0OHbIX QuUryp.

BouruucasiTh miomaan pa3aunyHbiX MHOTOYTOJIBHBIX QUTYP.
PemaTp 3agaum Ha TIIOIIAIb C TPAKTHIECKUM
CoJiep>KaHHEM

Teopema ITudaropa u
HaJaJia TPUTOHOMETPUHU

10

Teopema [Iudaropa, u
€€ NPUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
(GyHKLIHNA OCTPOro
yTiia TPsIMOYTOJIBHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPUUECKHUE
COOTHOUIEHUS

B MPSMOYTOJIbHOM
TPEYTOJIbHUKE.
OcHoOBHOE
TPUTOHOMETPUUECKOE
TOXIECTBO

JokasbiBaTh TeOpeMy [Iudaropa, ncnoab3oBath e€

B IIPAKTUYECKNX BBIYUCICHUSX.

DopMyJIHPOBATH ONPEIEICHNS] TPUTOHOMETPUYECKHUX
(yHKUUN OCTPOTO yIiia, HPOBEPATH UX KOPPEKTHOCTD.
BbIBOAMTH TPUTOHOMETPHYECKHE COOTHOLIECHHUS

B IIPSIMOYTOJIBHOM TPEYTOJIbHUKE.

HccaenoBaTh COOTHOLIEHUS MEXKIY CTOPOHAMU B
IIPSAMOYTOJIBHBIX TPEYTOJIBHUKAX € yrilaMu B 45° u 45°; 30°
u 60°.

Hcnonb3oBaTh GOpMYyIIbI IPUBEAECHHS U1 OCHOBHOE
TPUTOHOMETPHUUYECKOE TOKIECTBO TSI HAXOKIACHUS
COOTHOILIEHUH MEXKy TPUTOHOMETPUYECKUMH (PYHKIUSAMU
Pa3INYHBIX OCTPBIX YIJIOB.

IIpuMeHATH ITOTyYEHHBIE 3HAHUS U YMEHUS IIPU PEILIEHUN
IIPAKTUYECKUX 3a/]1a4.

3HAKOMUTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUU




YTl B OKPYKHOCTH.
BrnicanHble 1 ONTMCaHHbBIE
YETBIPEXYTOJIbHUKHU.
KacarenbHbie

K OKpykHOCTH. Kacanue
OKPYKHOCTEU
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Brniucannsie u
LEHTPAIbHBIE YTIIbI,
YIOJI MEXKIY
KacaTeJabHOU U
XOPIOU.

YTribl MEXIY
XOpJamMu 1
CEeKYLIUMMU.
Brniucannsie u
OIMCAHHbIE
YEeTBIPEXYTOJIbHUKH,
UX IIPU3HAKU U
CBOMCTBA.
[Ipumenenune s3Tux
CBOMCTB

MIpU PELICHUU
F€OMETPUUECKUX
3a7a4.

B3aumnoe
PAacCTONOKEHHUE IBYX
OKPY>KHOCTEM, 001111
KacaTeJbHbIC.
Kacanne
OKPYKHOCTEU

®opMyJIMPOBATH OCHOBHBIE ONIPE/ICIICHUS, CBA3aHHbIE

C yriaMu B Kpyre (BIUCAHHBIN yroJ, IEHTPaJIbHBIN yro).
HaxoauTthb BIIMCaHHBIEC YTIIbl, OMUPAIOIINECS HA OJIHY JIYTY,
BBIYMCJATH YTJIBI C IOMOIIBIO TEOPEMBI O BIIMCAHHBIX
yTiiax, TEOPEMbI O BIIMCAHHOM YETHIPEXYTOJIbHUKE,
TEOPEMBI O LIEHTPAJILHOM YTJIE.

HccaenoBaThb, B TOM YKCIIE€ C TOMOIIBIO ITU(DPOBBIX
pPECYpPCOB, BOUCAHHBIE U ONMKUCAHHBIE YETHIPEXYTOJIHLHUKH,
BBIBOJIUTH X CBOMCTBA U MPU3HAKHU.

Hcnoab30BaTh 3TH CBOKWCTBA U IPU3HAKU ITPU PELIEHUU
3ama4




[ToBTOpeHue, 0000IIeHHE 4 IToBTOpEHUE PemaTsh 3a1a4u Ha TOBTOPEHUE, WILTIOCTPUPYIONINE CBSI3U
3HAHUI OCHOBHBIX IMOHATUN U | MEXIY Pa3TMYHBIMHU YacTsIMHU Kypca

METOJOB KypcoB 7 U 8
KJIacCOB, 0000IIeHNE
3HAHUM

OBUIEE KOJIMYECTBO 68
JACOB IIO ITPOTPAMME




9 KJIACC

HanmenoBanue paznena | KonmuectBo OcHOBHOE OcHOBHBIE BU/IbI I€SITEILHOCTH O0YyYaIOIIUXCS
(Tembl) Kypca 4acoB coaepKaHue
Tpuronometpusi. Teopembl 16 Onpenenenue ®opmMyIUpPOBATH ONpeaeieHUsS] TPUTOHOMETPUUECKHUX
KOCHHYCOB U CHHYCOB. TPUTOHOMETPUYECKUX | (DYHKIHH TYIBIX U IPSIMBIX YTIIOB.
Peienue TpeyrojibHUKOB byaknuii yraoB ot 0° | BBIBOAMTEL TEOPEMY KOCHHYCOB U TEOPEMY CHHYCOB
10 180°. dopmyisl (c paguycoM OMUCAaHHON OKPYKHOCTH).
IpHBEIEHUS. BoiBoauTh opmyiibl il BHIYMCIEHHUS TLUI0OIA/IE i
Teopema KOCHHYCOB, € HCOJIL30BAHMEM TeopeM TpuroHoMerpum (hopmyna
TeopeMa CHHYCOB. IJIOMIA/IN TPEYTOJIbHUKA YePe3 ABE CTOPOHBI U YOI MEXIY
Pemenue HUMH, (OopMyJia TJIOMIAIA YEThIPEXYTOJIbHUKA Yepe3 ero
TPEeyroIbHUKOB. JMArOHAJIA U YTOJI MEXIY HUMU).
[TpaxTHueckoe Pemars TpeyroabHUKHU.
IpUMEHEHHE Pematsb npaktuueckue 3aauu, CBOISAIINECS
JI0Ka3aHHBIX TEOPEM K HaXO0XKJICHUIO PA3JIMYHbBIX JIEMEHTOB TPEYTrOJbHHUKA
[IpeoOpazoBanue no100usl. 10 [TonsTue OcBauBaTh NOHATHE NTPEOOPA30BAHUS TTOAO0US.
MeTtpuueckue 0 mpeoOpa3oBaHUU HccnenoBaTh OTHOIIEHUE TUHEHHBIX JIEMEHTOB PUTYp
COOTHOUIEHUS noaoOus. pu peoOpa3oBaHUU MOJO00US.
B OKPY>KHOCTH CoOTBETCTBEHHBIE Haxoauts npumepsl nogo0us B OKpYKaroien
AJIEMEHTHI MOJJOOHBIX | JAEHCTBUTEIBHOCTH.
¢buryp. BoIBoaMTH METpUUECKUE COOTHOILICHUSI MEXIY OTPE3KaMu
Teopema XOp/, CEKYIIUX U KacaTelIbHBIX C UCIOIb30BaHUEM

O MPOU3BEICHUHN
OTPE3KOB XOP/I,
TeopeMa

BIIMCAHHBIX YI'JIOB U HOI[O6HBIX TPCYTOJIbHUKOB.
Pemiatn IrCOMCTPHUUCCKHUC 3aa9M U 3a1a41 U3 peanLHoﬁ
KHM3HH C UCIIOJIb30BaAaHHUECM HOI[O6HBIX TPCYI'OJIbHUKOB




O TIPOU3BEICHUN
OTPE3KOB CEKYILHUX,
TEOpeEMa O KBaJIpare
KacaTeJIbHOM.
[Ipumenenue

B PEIICHUU
F€OMETPUUYECKUX
3aj1a4

BekTopsl
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Onpenenenue
BEKTOPOB, CIIOKCHUE
Y BBIYMTAHUE
BEKTOPOB,
YMHOKEHUE BEKTOpa
Ha 4YUCJIO.
DU3NYECKUHN U
r€OMETPUUECKUI
CMBICJT BEKTOPOB.
Pasznoxenue Bexktopa
10 JIBYM
HEKOJIJIMHEAPHBIM
BEKTOpAaM.
Koopaunatet
BEKTOpA.

CxansipHoe
MIPOU3BECHUE
BEKTOPOB, €0

Hcnosb30BaTh BEKTOPHI KaK HAMPaBICHHBIE OTPE3KH,
HCCJIe0BATH TEOMETPUUECKUM (TTepeMellieHue) U
(dbuznyeckuii (cuiia) CMbICIBI BEKTOPOB.

3HaTh onpeaeeHUusi CYMMbI U Pa3HOCTU BEKTOPOB,
YMHOXEHHUS BEKTOPA Ha YUCJIO, UCCIe0BATH
r€OMETPUYECKUN U (PU3NUECKUIN CMBICIIBI ATUX OTEpPaIIHil.
Pematsb reomeTpuieckue 3aa4u C UCMOJIb30BAHHEM
BEKTOPOB.

PackiaabiBaTh BEKTOP MO JBYM HEKOJJIMHEAPHBIM
BEKTOpPaM.

Hcnosab30BaTh CKaISIpHOE MPOU3BEEHNE BEKTOPOB,
BBIBOJIUTH €T0 OCHOBHBIE CBOMCTBA.

Bohruucasitb CcyMMy, pa3HOCTh U CKaISIPHOE MPOU3BEICHUE
BEKTOPOB B KOOpPJIMHATAX.

IIpumMeHATH CKaIIpHOE IPOU3BEICHUE JIJISI HAXOXKICHUS
JUTUH U yTJI0B




MIPUMEHEHHE
JUISL HAXOKICHUS
JUTAH U YTJIOB.
Pemenue 3anau
C TTIOMOILIBIO BEKTOPOB.
[TIpumeHneHne BEKTOpOB
Il pELIEHUS 3a1a4
buzuku

JlexapTOBBI KOOPAMHATHI 9 JlexapToBbI OcBauBaTh NOHATHE IPIMOYTOJIBHON CUCTEMBI

Ha IIJIOCKOCTH KOOPJIUHATHI TOUEK KOOpPJAMHAT, JEKAPTOBBIX KOOPAUHAT TOUYKH.
HA IJIOCKOCTH. BbIBOAUTH ypaBHEHHE NPAMOMN U OKPYKHOCTH. BbLaeasiTh
YpaBHEHUE NIPSIMOMN. TIOJIHBIM KBAJAPAT I HAXOKAEHHUS LIEHTPaA U pagnyca
YpaBHeHUE OKPY’KHOCTH 10 €€ YPABHEHHUIO.
OKPY>KHOCTH. Pemars 3a7a4u Ha HAXOKJECHUE TOYEK MEPECEUEHUS
Koopaunatel Touek NPSMBIX U OKPYKHOCTEN C ITOMOILBIO METOAa KOOPAUHAT.
repeceyeHus Hcnosab30BaTh CBOMCTBA YIII0BOr0 KO3 dUlleHTa MPSIMOit
OKPY>KHOCTHU U IIPUA PEIIEHUH 3a1a4, IS ONIPEAEIIEHUs PACIIONIOKEHUS
MIPSIMOMN. MIPSIMOMU.
Meron koopauHaT IIpuMeHATH KOOPAMHATHI IPU PELICHUU T€OMETPUUECKUX U
MIpU PELICHUU MPAKTUYECKUX 3a1a4, JJIs IOCTPOECHUSI MATEMATUYECKUX
F€OMETPUYECKHUX Mojiesel peaibHBIX 3a/1a4u («METO KOOPJIUHATY).
3agady, mpaktudeckux | Iloab3oBaThbes 171 IOCTPOEHUS U UCCIECIOBAHUN
3aza4 U (PPOBBIMU pecypcaMu.

3HAKOMUTBHCS ¢ UCTOPHUEN Pa3BUTHS T€OMETPUN




[IpaBuiIbHEIE
MHOTOYTOJIbHUKHU.
JImMHa OKpY>KHOCTHU U
[JI0IIaAb Kpyra.
Brruuciienue miomanen

[IpaBuiibHBIE
MHOTOYTOJIbHUKHU.
Yucmo w. JlnnHa
OKPYXKHOCTH, IyT'!
OKPY>KHOCTH.
Pannannas mepa
yria.

[Tmomans kpyra,
CEKTOpa, CeTMEHTA

DopMyJIMPOBATH OIIPEIEIIEHUE ITPABUIIBHBIX
MHOTOYTOJIbHUKOB, HAXOAMTh UX DJIEMEHTHI.
ITo1b30BaTHCA IOHATUEM JJIMHBI OKPYKHOCTH, BBEAEHHBIM
C IMOMOIIBIO NMPABUIBHBIX MHOTOYTOJIbHUKOB, ONPeAeasiTh
YHUCJIO T, JJIMHY AYTH U PAJUaHHYIO MEpY yrIJa.
IIpoBoauTH MEpexoa OT paJMaHHON MEpHI yIia

K TPajlyCHOM 1 HA00OPOT.

OnpegeasaTh IOMAABL KpyTa.

BoiBoauTh opmyiisbl (B rpayCcHOM U paJuaHHON Mepe)
IUIS JUTUH IyT, TUI0IIAIEN CEKTOPOB U CETMEHTOB.
Boruucasats mwiomaau GUuryp, BKIOYAIOIINX JJIE€MEHThI
OKPY>KHOCTHU (Kpyra).

Haxoaurh monaay B 3a1a4ax peajabHOU XKU3HU

JIBMKEHUS IIIOCKOCTH

[loHsiTHE O ABMKECHUU
ILIOCKOCTH.
[TapanmenbHbIn
MEPEHOC, TOBOPOT
[Ipumenenune

MPU PELICHUM 33]1a4

Pa30upars npuMepsl, WILTIOCTPUPYIOIIUE HOHATHS
JIBUKECHUS.

DopMyJIMPOBATH ONPEAECICHUS MTAPALIETBLHOI0 IEPEHOCA,
IOBOPOTA U OCEBOU CUMMETPUU. BBIBOAUTH UX CBOMCTBA,
HAXOAMThb HENOABUKHBIE TOUKH.

HaxoauThb 1IEHTPHI U OCU CUMMETPU IPOCTEUITUX PUTYP.
IIpumMeHATH napayieabHbIM IEPEHOC U CUMMETPUIO TIPU
pElIeHNY TEOMETPUUECKUX 3aj1au (pa30upaTh MPUMEPHI).
Hcnouab30BaTh 115 IOCTPOEHUS U UCCIENOBAHUMN
u(poBbIE pecypCh

[ToBTOpeHUE, 0000IICHHE,
CUCTEMAaTHU3aUs 3HAaHUU

[ToBTOpenue
OCHOBHBIX ITOHATUU U

OnepupoBats noHATUAMHU: PUTypa, TOUKa, OpsiMasi, yroi,
MHOT'OYTOJIbHUK, PABHOOEIPEHHBIN U PaBHOCTOPOHHUI




METOJIOB KypcoB 7-9
KJIacCOB, 0000IIIeHHE
Y CHCTEMATU3ALUS
3HAHUM.
[Tpocreiimme
FEOMETPUYECKHE
(burypsl u ux
cBoucTBa. l3mepenue
F€OMETPUYECKUX
BEJINYMH.
TpeyroiabHUKH.
[TapannenvHbie U
MEPIICHAUKYJIISPHbBIC
MpSIMBIE.
OKpY>KHOCTB U KpYT.
I'eomeTpuueckue
MMOCTPOCHUSA. Y TJIbI
B OKPY>KHOCTH.
Brnincannsie u
ONMCaHHbIC
OKPYKHOCTH
MHOTOYTOJIbHUKOB.
[Ipsimas u
OKPYKHOCTb.
YeThIpEXYroJIbHUKHY.
Brniucannsie

TPEYrOJIbHUKH, NPSIMOYTOJbHBIN TPEYTrOJbHUK, MEANUAHA,
OHMCCEKTpUCca U BBICOTA TPEYTOJIbHUKA, MTapajuIesIorpamMm,
poMO, IPSIMOYTOJILHUK, KBaJIpaT, TpAnelus; OKPY>KHOCTb,
KacaTeJibHasi; paBeHCTBO U nojooue duryp,
TPEYrOJbHUKOB; NAPAJUICIILHOCTD U NEPIIEHAUKYISAPHOCTD
MPSMBIX, YTOJI MEXY IPSAMBIMUA, CAMMETPHUS OTHOCUTEIIBHO
TOYKH U MPSAMOM; JJIMHA, paCCTOsIHUE, BEJIMYMHA YIJIa,
TUIONIA b, TIEPUMETP.

HUcnoab3oBath GopMyJIbl: IEpUMETPA U IUIOLIATN
MHOTOYTOJIbHUKOB, JNIMHBI OKPYKHOCTH U IUIOLIAAU KPYra,
00bEMa NpSIMOYTOJILHOTO Mapalijiesienumeia.
OnepupoBaTh NOHATHSIMM: TIPSIMOYTOJIBHAS CUCTEMA
KOOPJMHAT, BEKTOP; UCIOJIb30BATh 3TU MOHITHS IS
MPEICTABIICHUS IAHHBIX U PEIICHUS 3a/1a4, B TOM YHUCIIE

U3 IPYTUX Y4eOHBIX MPEIMETOB.

Pemathb 3a1a4M HA IOBTOPEHUE OCHOBHBIX MOHSTHUM,
WJUTIOCTPALMIO CBA3€M MEXKy pa3IMYHBIMU YacTsMU Kypca.
BbiOupaTts MeToa 115 pelieHus 3aa4uu.

PemaTp 3a1a4n 13 NOBCECAHEBHOM KM3HU




Y ONUCaHHBIC
YETHIPEXYTOIbHUKHU.
Teopema I[Iudaropa u
Hayajia
TPUTOHOMETPHH.
Pemenue o0mux
TPEYTOJIbHUKOB.
[IpaBuiibHBIE
MHOT'OYTOJIbHUKH.
[Ipeo6pazoBanus
MJIOCKOCTH.
JBmwxenus. [lomoOue.
CummeTpusi.
[Imomans.
Brruncnenue
wiomaneu. [nomanu
moA0OHBIX PUryp.
JlexapToBbI
KOOpJMHATHI Ha
MJIOCKOCTH.

BekTopst

Ha MJIOCKOCTH

OBUIEE KOJIMYECTBO
YACOB I10 ITPOI PAMME

68




TEMATHYECKOE IINTAHUPOBAHUE

I'eomerpus 7 KJIIACC
KoanvecTBo 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM ugposbie
Ne n/m pasi Konrtpoabnbie | IlpakTnueckue (ubp )
NporpaMmbI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
[Ipocrenmme reome €CKHe
1 nf CBZ;:I;;P; II;I3M1\2 Teij; re;Me(fH;zI:C)LZX 14 0 1 bubamorexa [OK
' P P https://m.edsoo.ru/7f415e2¢
BEJTMYMH
Bbubnuoreka [JOK
2 T 22 1 0
PeYTOIBHIIH https://m.edsoo.ru/7f415e2e
3 [TapanienbHble NpsMbIE, CyMMa YIJI0B 14 1 1 bu6mmoreka LIOK
TPEYroJbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHOCTb U Kpyr. I'eomeTpruueckue 14 1 1 bu6mmoreka LIOK
IOCTPOEHUS https://m.edsoo.ru/7f415e2e
Bbubnmuoreka [JOK
I1 600 i 4 1 0
> ORTOPCHIE, OLODITIEHHC SHAMIH https://m.edsoo.ru/7f415¢2¢
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 4 3



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

I'eomerpus 8 KIIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m pasi Konrtpoabnbie | IIpakTnueckue (mubp )
NporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypchbl
Bbubnuoreka [JOK
1 4 & 12 1
CTHPeXYTOIBHIIH https://m.edsoo.ru/7f417e18
Teopema @arneca u Teopema o
2 1} OEOM MOHAIBHBIX OTp €3Kax, I0JI0OHBIC 15 1 bubmmorexa [IOK
pomopht P > HOA https://m.edsoo.ru/7f417¢18
TPEYroJIbHUKU
[Imomane. Haxoxaenue nomaaei
3 HOMAA y 8 ovro Al o 14 1 bubmuoreka [IOK
Iy JBHBIX QUTYp.
TPEYTOIIBHHKOB H MHOTOYT P https://m.edsoo.ru/7f417e18
[Tnomany mogoOHBIX GUryp
4 Teopema [Tudaropa u Hauana 10 1 bubmmoreka [IOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
VYTubl B OKpYKHOCTU. Brinucanuble u
5 ONMCAHHBIE YETBIPEXYTOJIbHUKH. 13 1 bu6mmoreka [IOK
Kacarenbnble k okpyxHocTu. Kacanue https://m.edsoo.ru/7f417e18
OKPYKHOCTEU
Bbubnuoreka [JOK
I 7 4 1
6 OBTOpeHHE, 0600MeHHe SHaHHH https://m.edsoo.ru/7f417¢18
OBUIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 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

I'eomerpus 9 KIIACC

KoanuecTBo 4yacoB DJIeKTPOHHBbIE
HanmeHnoBaHue pa3iesioB U TeM uu@poBbIe
Ne n/m pasi Konrtpoabnbie | IlpakTnueckue (mubp )
NMporpaMmbI Bcero o0pa3oBare/ibHbIE
padoThI padoThI
pecypcsl
1 Tpuronometpus. TeopemMbl KOCUHYCOB 1 16 1 bu6mmoreka [IOK
CUHYCOB. Pemienue TpeyroibsHuKoOB https://m.edsoo.ru/7f41al2¢c
) [TpeobpazoBanue nogoous. Merpudeckue 10 1 bu6mmoreka LIOK
COOTHOLLEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
Bbu6nuoreka [JOK
B 12 1
3 CHTOpHL https://m.edsoo.ru/7f41al12¢
4 JlexapToBbI KOOPJUHATHI Ha TIJIOCKOCTH 9 1 bubmorexa [OK
P bA https://m.edsoo.ru/7f41al12¢
I1 OTrOyro KHU. a
Gl I
pYx n ﬂv pyre. https://m.edsoo.ru/7f41al12¢
Brruncnenue nomaaen
Bbubnuoreka [JOK
6 6
JIBIKCHIS ILTOCKOCTH https://m.edsoo.ru/7f41al12¢
7 [ToBTOpeHue, 0600IIeHIEe, CHCTEMATH3AIIHS 7 ) Bbubnuoreka [JOK
3HAHUM https://m.edsoo.ru/7f41a12¢
OBUIEE KOJIMYECTBO YACOB I1O ITPOI'PAMME 68 6 0



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

IHOYPOYHOE IINTAHUPOBAHHUE

I'eomerpus 7 KJIIACC
KoanuecTBo yacoB DJIeKTPOHHBbIE
No ara nugpoBbie
Tema ypoka Konrtpoabnbie | IIpakTtuueckue A p
n/n Bcero u3ydeHusi | oOpasoBaTesbHbIE
padoThI padoThI
pecypchbl
1 IIpocrenme reoMeTpudecKkue 1 0 0 bu6mmoreka LIOK
00BEKTHI https://m.eds00.1ru/8866b724
bub. OK
2 MHOTroyrojpHUK, JIOMaHas 1 0 0 monmorexa [
https://m.edsoo.ru/8866cbba
Bbubnuoreka [JOK
3 CMexHbIE U BEPTUKAIIBHBIE YITIbI 1 0 0
p r https://m.eds00.ru/8866c5¢c0
Bbubnuoreka [JOK
4 CMexHbIe U BEPTUKAIIBHBIE YITIbI 1 0 0
p r https://m.edsoo.ru/8866c7be
5 CMexHbIE U BEPTUKAIIBHBIE YITIbI 1 0 0
6 CMexHbIE U BEPTUKAIIBHBIE YIIIbI 1 0 0
7 CMexHbIE U BEPTUKAIIBHBIE YITIbI 1 0 0
8 CMexHbIE U BEPTUKAIIBHBIE YIIIbI 1 0 0
N3mepeHue IMHEWHBIX U YTII0BBIX
9 BEJIMYHH, BBIYMCIIEHUE OTPE3KOB U 1 0 0
YIJIOB
N3MepeHnune TMHENHBIX U YITIOBBIX
10 . CJICHUE O y:?3KO 1 0 0 bubmmorexa [IOK
BEJIMYMH, BBIYHUCICHUE OT B U
p https://m.edsoo.ru/8866c3ea
YIJIOB
N3mepeHue TUHENHBIX U YTIIOBBIX
11 BEJIMYMH, BBIYHUCICHUE OTPE3KOB U 1 0 0

YIJIOB



https://m.edsoo.ru/8866b724
https://m.edsoo.ru/8866cb6a
https://m.edsoo.ru/8866c5c0
https://m.edsoo.ru/8866c7be
https://m.edsoo.ru/8866c3ea

N3mepenue TMHEUHBIX U YTIIOBBIX

12 BEJIMYMH, BEIYMCIIEHUE OTPE3KOB U
YIJIOB
[lepumeTp u rutomaas GuUryp,
13 COCTaBJICHHBIX U3
IIPSIMOYTOJIbHUKOB
[TepumeTp u rutomas Guryp,
14 COCTaBJICHHBIX U3
IIPSIMOYTOJIbHUKOB
IToHsTHE O paBHBIX TPEYTOJBHUKAX Bu6morexa LIOK
15 Y NIEPBUYHBIE MTPEICTABICHUS O
https://m.eds0o.1u/8866ce80
paBHBIX UTypax
16 Tpu npu3Haka paBeHCTBa bu6mmoreka LIOK
TPEYroJbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3Haka paBeHCTBa bu6mmoreka LIOK
TPEYrOJbHUKOB https://m.edsoo.ru/8866d34e
13 Tpu npu3Haka paBeHCTBa bu6mmoreka LIOK
TPEYroJbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB
20 Tpu npu3Haka paBeHCTBa
TPEYTOJIbHUKOB
21 Tpu npu3Haka paBeHCTBa bu6mmoreka LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/8866e88e
» IIpu3naku paBeHCTBa
IIPSIMOYTOJIbHBIX TPEYTOJIbHUKOB
” IIpu3Haku paBeHCTBA

IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB



https://m.edsoo.ru/8866ce80
https://m.edsoo.ru/8866d1fa
https://m.edsoo.ru/8866d34e
https://m.edsoo.ru/8866e01e
https://m.edsoo.ru/8866e88e

CBOJICTBO MeIMaHbI

24 IIPSAMOYT'OJIBHOTO TPEYT OJIBHUKA, Bubnorexa LIOK
. https://m.edsoo.ru/8866e9ec
IIPOBEIEHHON K TMIIOTEHY3€
CBOMCTBO M€MaHBI
25 IIPSAMOYTOJIBHOTO TPEYT OJIbHUKA,
IIPOBEAEHHON K TMIIOTEHY3¢€
%6 PaBHOOepeHHbIC U bu6mmoreka LIOK
PaBHOCTOPOHHUE TPEYTOJIbHUKHU https://m.edsoo.ru/8866d6fa
7 IIpu3Haku u cBoOMCTBa bu6mmoreka [IOK
paBHOOEIPEHHOTO TPEYrOJIbHUKA https://m.eds00.1u/8866d880
)% IIpu3Haku u cBOMCTBA bu6mmoreka LIOK
paBHOOEIPEHHOTO TPEYrOJIbHUKA https://m.eds00.1u/8866d880
29 IIpu3Haku u cBoOicTBa bu6mmoreka LIOK
paBHOOEIPEHHOTO TPEYrOJIbHUKA https://m.edsoo.1u/8866e26¢
30 HepasenctBa B reomeTpun
31 HepaseHctBa B reometpuun bubmorexa LIOK
https://m.edsoo.ru/8866e3a2
32 HepaseHctBa B reometpuun
33 HepasenctBa B reomeTpun
34 IIpsAMOYrOIBHBIN TPEYT OJIBHUK C bu6mmoreka LIOK
yriaom B 30° https://m.eds00.1u/8866eb22
35 IIpsAMOYrOIBHBIN TPEYT OJIBHUK C
yriaom B 30°
36 KonTtponsHas paboTa o teme bu6mmoreka LIOK
"TpeyroapHUKN" https://m.edsoo.ru/8866ecbc
37 [TapamienpHbIe IPsMBIE, UX bu6mmoreka LIOK
CBOMCTBA https://m.edsoo.1u/8866ef64
38 [Tareiit noctynar EBknnna



https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64

39

Haxpect nexanue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHME YTJIbI,
o0Opa3oBaHHbBIC MPU TIEPECCUCHUH
MapauIENbHBIX MPAMBIX CEKYLIEH

Bbubnuoreka [JOK
https://m.eds00.ru/88661086

40

Haxpect nexanue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHME YTJIbI,
oOpa3oBaHHbBIC MPU TIEPECCUCHUH
MapaJUIENbHBIX MPAMBIX CEKYLIEH

41

Haxpect nexanue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHME YTJIbI,
oOpa3oBaHHbBIC MPU TIEPECCUCHUH
MapauIENbHBIX MPAMBIX CEKYLIEH

42

Haxpect nexanue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHME YTJIbI,
oOpa3oBaHHbBIC MPU TIEPECCUCHUH
MapauIENbHBIX MPAMBIX CEKYLIEH

43

Haxpect nexanue,
COOTBETCTBEHHBIC U
OJHOCTOPOHHHME YTJIbI,
oOpa3oBaHHbBIC MPU TIEPECCUCHUH
MapauIENbHBIX MPAMBIX CEKYLIEH

Bbubnuoreka [JOK
https://m.eds00.ru/886613b0

44

IIpu3Hak napamuieIbHOCTH MPSAMBIX

Yyepes paBEHCTBO PACCTOSIHUM OT
TOYEK OJHOU MPSMOM 0 BTOPOU
IIPSIMOi



https://m.edsoo.ru/8866f086
https://m.edsoo.ru/8866f3b0

IIpu3Hak napamuieIbHOCTH MPSAMBIX
Yyepes paBEHCTBO PACCTOSIHUM OT

45 TOYEK OJTHOU MPSIMOM O BTOPOU
IPSIMOM
46 CymMma yriioB TpeyrojbHHUKa Bubmmorexa LIOK
https://m.eds00.ru/88661630
47 CymMma yriioB TpeyrojbHHUKa Bubmmorexa LIOK
https://m.eds0o0.ru/8866{8ba
48 Buemnue yribsl TpeyrosbHHUKa Bubmmorexa LIOK
https://m.edsoo.ru/8866fasSe
49 Buemnue yrisl TpeyrosbHHUKa
KoHnTponsHas paboTta o Teme
50 "Hap:HHeJILHBII)C IpsIMbIE, CyMMa Bubmmorexa LIOK
" https://m.edsoo.ru/8866febde
YIJI0B TPEYroJIbHUKA
51 OKpY»KXHOCTb, XOPJIbl U TUAMETP, UX bubmmoreka [IOK
CBOMCTBA https://m.eds00.1ru/88670800
52 KacarenbHast K OKpY>KHOCTH Bubmmorexa LIOK
https://m.edsoo.ru/88670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YrOJ
54 OKpyXHOCTb, BIIUCAHHAS B YrOJI
55 [Tonsarue o 'MT, npumeHneHue B Bbubnuoreka [JOK
3a/1auax https://m.eds00.ru/8867013¢
56 [Tonsarue o 'MT, npumeHeHnue B Bbubnuoreka [JOK
3a/1a4ax https://m.eds00.ru/88670508
buccekrpuca u cepeIMHHBII
57 MEPIEHIUKYIISP KaK
r€OMETPUUECKHE MECTA TOUEK
58 OKpy»XHOCTb, OITICAHHAsI OKOJIO bubmmoreka [IOK



https://m.edsoo.ru/8866f630
https://m.edsoo.ru/8866f8ba
https://m.edsoo.ru/8866fa5e
https://m.edsoo.ru/8866fe6e
https://m.edsoo.ru/88670800
https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508

TPEYTOJIbHUKA

https://m.edso00.ru/88670a62

OKpyXHOCTb, OIIUCAaHHAS OKOJIO

59 1
TPEYTOJbHUKA
60 OKpy»XHOCTb, BIIMCAHHAS B 1 bubmmoreka [IOK
TPEyroabHUK https://m.eds0o.ru/8867103e
61 OKpyXHOCTb, BIMCAHHAs B |
TPEYroJIbHUK
& IIpocreiimue 3agaun Ha 1 bu6mmoreka LIOK
IIOCTPOEHUE https://m.edso0o.ru/88671188
63 IIpocreiimue 3agaun Ha 1 bu6mmoreka LIOK
IIOCTPOEHUE https://m.eds00.ru/886712d2
KonTtponsHas paboTa o teme
64 "OKpYKHOCTb U K 1 bubmmorexa [IOK
Py pyT- | https://m.eds00.ru/88671462
I'eomeTpuueckue nocTpoeHus
[ToBTOpEeHue n 06001IeHNE 3HAHUN
. bubmuoreka [IOK
65 OCHOBHBIX HOHATHH U METOJIOB 1
https://m.eds00.1u/886715b6
Kypca 7 Kkiacca
66 HToroBas KOHTpOJIbHAs pabOTa 1 bubmmorexa [IOK
https://m.edsoo.ru/886716ec
[ToBTOpEeHue u 0000IIEeHIE 3HAHUI
67 OCHOBHBIX ITOHITUH U METOJIOB 1
Kypca 7 Kiacca
[ToBTOpEeHue n 06001IeHNE 3HAHUN
. bubmuoreka [IOK
68 OCHOBHLIX IIOHSITHI U METOZIOB 1
https://m.eds00.ru/886719bc
Kypca 7 Kkiacca
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/88670a62
https://m.edsoo.ru/8867103e
https://m.edsoo.ru/88671188
https://m.edsoo.ru/886712d2
https://m.edsoo.ru/88671462
https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

I'eomerpus 8 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne ara nu@ppoBbIe
Tema ypoka Konrtpoabnbie | IlpakTnueckue A p
n/n Bcero u3ydeHuss =~ oOpa3oBaTeIbHbIE
padoThI padoThI
pecypchbl
1 [Tapannenorpamm, €ro Npu3HaKu 1 0 0 bu6mmoreka LIOK
U CBOMCTBA https://m.edsoo.ru/88671af2
) [Tapanienorpamm, €ro Npu3HaKu | 0 0 bu6mmoreka LIOK
1 CBOMCTBA https://m.edsoo.ru/88671ca0
3 [Tapanienorpamm, €ro Npu3HaKu 1 0 0 bub6mmoreka LIOK
1 CBOMCTBA https://m.edsoo.ru/88671ca0
YacTHble citydau
IapajueIorpaMMoB
4 ( P o OFp < poM6 1 0 0 bubmuoreka [{OK
psiM JIbHU MO,
PAMOYT P https://m.edsoo.ru/88671dea
KBaJIpar), UX IPU3HAKU U
CBOMCTBA
YacTHble citydau
[apajueIorpaMMoB
5 ( P P 5 1 0 0 bubmuoreka [IOK
IIPSIMOYTOJIbHUK, POM
PAMOYT > POMD, https://m.edsoo.ru/88671{20
KBaJlpaT), UX PU3HAKU U
CBOMCTBA
YacTHble cityyau
[apajueIorpaMMoB
6 ( P P 5 1 0 0 bubmuoreka [IOK
MPSIMOYT OJIbHUK, POMO,
PAMOYT P https://m.eds00.1u/8867209¢
KBaJIpar), UX PU3HAKU U
CBOMCTBA



https://m.edsoo.ru/88671af2
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671ca0
https://m.edsoo.ru/88671dea
https://m.edsoo.ru/88671f20
https://m.edsoo.ru/8867209c

Bubnuoreka [JOK

! Tparteris https://m.edso0.ru/88672358

2 PaBHOOOKAs ¥ IPSAIMOYTOJIbHAS bu6mmoreka LIOK
Tpareuuu https://m.eds0o.1u/8867252¢

9 PaBHOOOKas ¥ IPSAMOYTOJIbHAS bu6mmoreka LIOK
Tpanenuu https://m.eds00.ru/88672858

Bbu6nuoreka [JOK
10 Meton yaBoeHis Meaat! https://m.edsoo.ru/88672b14

11 IlenTpanbHas cUMMeETPHUs Bubmmorexa LOK
https://m.edsoo.ru/88672b14

12 KonTtponpHas paboTa 1o reme bu6mmoreka LIOK
"YeTbIpEXyroJbHUKH " https://m.eds00.1u/88672c9a

13 Teopema Paneca u Teopema o bu6mmoreka LIOK
MPOMOPLHUOHAIBHBIX OTPE3KAX https://m.edsoo0.ru/8867337a

14 CpenHsig TuHUS TPEYroJIbHUKA bubmorexa LOK
https://m.edsoo.1u/88672e0c

15 CpenHsig TuHUS TPEYroJIbHUKA bubmiorexa LOK
https://m.eds00.ru/88672{38

16 Tpaneuus, e€ cpenHss IMHAA bubmiorexa LOK
https://m.eds00.ru/88672358

17 Tpaneuus, e€ cpenHss IMHAA bubmorexa LOK
https://m.eds0o.1u/88673064

18 [IponopuroHanbHBIE OTPE3KU Bubmmorexa LIOK
https://m.edso0.1u/88673794

19 [IponopuroHanbHBIE OTPE3KU Bubmmorexa LIOK
https://m.eds00.1u/88673794

20 ITenTp Macc B TpEyrojabHUKE bubmorexa LOK

https://m.edso0.ru/886738fc



https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672b14
https://m.edsoo.ru/88672c9a
https://m.edsoo.ru/8867337a
https://m.edsoo.ru/88672e0c
https://m.edsoo.ru/88672f38
https://m.edsoo.ru/88672358
https://m.edsoo.ru/88673064
https://m.edsoo.ru/88673794
https://m.edsoo.ru/88673794
https://m.edsoo.ru/886738fc

Bbubnmuoreka [JOK

21 [TogoGHBIE TPEYTrOTBLHUKI
A peyr https://m.edsoo.ru/88673a78
» Tpu npuznHaka noxoous bu6mmoreka LIOK
TPEYroJIbHUKOB https://m.edsoo.ru/88673bae
” Tpu npuznHaka nmoxoous bu6mmoreka [IOK
TPEYroJbHUKOB https://m.eds00.ru/88673d52
24 Tpu npuznHaka noxoous bu6mmoreka LIOK
TPEYroJIbHUKOB https://m.eds0o.ru/8867400e
75 Tpu npuznHaka noxoous
TPEYroJIbHUKOB
2% [Tpumenenne noao6ust npu
pelIeHUN MPAaKTUYECKUX 3a1a4
7 KonTtponpsHas paboTa o teme bu6mmoreka LIOK
"ITogoGHBIE TPEYrOJIbHUKH" https://m.edsoo.ru/8867445a
73 CaoiicTBa 1uIomaaen bubmuoreka [IOK
reOMETPUYECKUX (QUTYp https://m.edsoo.ru/886745fe
DopmyJIbl 1S IUIOLIAIN
29 T ep gJII:HEKa Al bubmuoreka [IOK
peyr ’ https://m.eds00.1u/88674860
napasuiesorpaMmma
DopmyJIbl 15 IUIOLIAIN
MY A Al bubmuoreka [IOK
30 TPEYTOJIbHUKA,
https://m.edsoo.ru/88674a22
napasuiesorpaMmma
DopmyJIbl 1S IUIOLIAIN
MY A Al bubmuoreka [IOK
31 TPEYTOJIbHUKA,
https://m.edsoo.ru/88674a22
napasuiesorpaMmma
DopmyJIbl 1S IUIOLLAIN
MY A Al bubmuoreka [IOK
32 TPEYTOJIbHUKA,

napaJsesorpaMma

https://m.edso00.ru/88675288



https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e
https://m.edsoo.ru/8867445a
https://m.edsoo.ru/886745fe
https://m.edsoo.ru/88674860
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88674a22
https://m.edsoo.ru/88675288

DopmyJIbl 1S IUIOLLAIN

3 TpeyrombHIKa, bubmuoreka [IOK
https://m.eds00.ru/8867542¢

napasuiesorpaMmma

34 Brruucienue miomaaei Bbubnuoreka [JOK
CIIOXHBIX QUTYp https://m.edsoo.ru/88674¢78

35 [Tnomaau puryp Ha KIeT4yaTou Bbubnuoreka [JOK
Oymare https://m.eds00.ru/8867473¢

36 [Tnommamyu notoGHBIX HUTYp

37 [Tnommanyu noto0HBIX HUTYp

38 3ajauu ¢ NPaKTUYECKUM bubmmoreka [IOK
coZepKaHuEM https://m.eds00.ru/88675558

39 3ajauu ¢ NPaKTUYECKUM bubmmoreka [IOK
colepKaHuEM https://m.eds00.1u/88675684

PO e — bitmnorera LIOK

https://m.eds00.ru/8867490

TUTOTIIA TN

41 KonTtponsHas paboTa o teme bu6mmoreka LIOK
"[Mnomans" https://m.eds00.1u/8867579¢

4 Teopema [Tudaropa u eé bu6mmoreka LIOK
MIPUMEHEHUE https://m.eds00.ru/88675918

43 Teopema [Tudaropa u eé bu6mmoreka LIOK
[IPUMEHEHHUE https://m.eds00.ru/88675918

m Teopema [Tudaropa u eé bu6mmoreka LIOK
MIPUMEHEHUE https://m.edsoo.ru/88675abc

45 Teopema [Tudaropa u eé
IPUMEHEHHE

46 Teopema [Tudaropa u eé

IIPUMEHECHUE



https://m.edsoo.ru/8867542c
https://m.edsoo.ru/88674e78
https://m.edsoo.ru/8867473e
https://m.edsoo.ru/88675558
https://m.edsoo.ru/88675684
https://m.edsoo.ru/88674f90
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc

Onpenenenue
TPUTOHOMETPHUYECKUX (DYHKIIUN
OCTpPOTO YTJiia MPsIMOYTOJILHOTO

47 -~ bubmuoreka [IOK
https://m.eds00.ru/88675d32
TPUTOHOMETPUUECKUE
COOTHOILIEHUS B IPSIMOYT OJIbHOM
TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUECKOE bubmmoreka [IOK
TOXIECTBO https://m.edsoo.ru/88675{44
49 OCHOBHOE TPUTOHOMETPUUECKOE
TOKJECTBO
50 OCHOBHOE TPUTOHOMETPUUECKOE
TOKJIECTBO
KontponsHas pabora 1o teme Bu6morexa LIOK
! "Teopewa ITnaropa it iasaza https://m.edsoo.ru/8a1407e8
TPUTOHOMETPUU"
BrnincanHbIe U LIEHTpaJIbHBIE BuGmiorexa JOK
> YTIIEL, YTOT MY KaCATeLHOI https://m.edsoo.ru/8a1415b2
U XOpaoi
BrnincanHble U IEHTpaIbHBIE BuGmorexa LIOK
>3 TR yrf) I MELY KACATEILHOR https://m.edsoo.ru/8a141940
U XOpaoi
BrnincanHbIe U LIEHTpaJIbHBIE BuGamorexa LIOK
>4 T yrf) I MELY KACATEILHOR https://m.edsoo.ru/8a141b34
U XOopzou
55 VYTIubl MEX Y XOPAAMU U
CEKYLIUMU
56 VYTibel MEXIy XOpIaMu U



https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34

CEKYLIUMHU

Brucanubie ¥ onycaHHBIC

n bubmuoreka [IOK
57 YETBIPEXYTOJIBHUKHU, UX
o https://m.edsoo.ru/8a14086
IIPU3HAKU U CBOICTBA
BrnincaHHbIe ¥ ONIHCaHHBIE
58 R bubmuoreka [IOK
YETBIPEXYTOJIBHUKH, UX
pesy L https://m.edsoo.ru/8a1416d4
IIPU3HAKU U CBOICTBA
BrnincaHHbIe ¥ ONIHCaHHBIE
n bubmuoreka [IOK
59 YETBIPEXYTOJIBHUKH, UX
. https://m.edsoo.ru/8a1416d4
IIPU3HAKU U CBOMCTBA
IIpuMeHeHue CBOWCTB
60 BIIMCAHHBIX U OITMCAHHBIX
YETBIPEXYTOJIBHUKOB IIPU
pELIEHNN T€OMETPUYECKHUX 3a/1a4
IIpuMeHeHue CBOMCTB
61 BIIMCAHHBIX U OITMCAHHBIX
YETBIPEXYTOJIBHUKOB IIPU
pELIEHNN T€OMETPUYECKHUX 3a/1a4
B3anMHoe pacrosioxeHue 18
P . 7 bubmuoreka [IOK
62 OKpYXXHOCTEH, 00111e
https://m.edsoo.ru/8a1410a8
KacaTellbHbIe
. bubmuoreka [IOK
63 Kacanune okpyxHocTeit
https://m.edsoo.ru/8a1410a8
KonTtponpHas paboTa o teme
64 "YTIIBl B OKpY’KHOCTH. bu6mmoreka LIOK
Bnucannsie u onucanHbIe https://m.edsoo.ru/8a141c88
YeThIPEXyTroJIbHUKA"
65 [ToBTOpEHNE OCHOBHBIX IMOHATUN bubmmoreka [IOK



https://m.edsoo.ru/8a140f86
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1416d4
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a1410a8
https://m.edsoo.ru/8a141c88

U METOJIOB KypcOB 7 U 8 KJIacCOB,
o0o01ienue 3HaHU|

https://m.edsoo.ru/8al141ddc

66

[ToBTOpEHNE OCHOBHBIX NOHATHN
U METOJIOB KypcOB 7 U 8 KJI1acCOB,
00o01eHue 3HaHUH

bubmuoreka [IOK
https://m.edsoo.ru/8al41efe

67

HTorosas KOHTpOJIbHASA pabOTa

1

Bbubnuoreka [JOK
https://m.edsoo.ru/8a142368

68

IloBTOpEHUE
OCHOBHBIX
MMOHATUM U
METOJIOB
KypcoB 7 1
8 KJ1accos,
00001IeHNe
3HaHUHU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68



https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe
https://m.edsoo.ru/8a142368

I'eomerpus 9 KJIACC

KoanuecTBo 4yacoB DJIeKTPOHHbIE
Ne Hara nu@ppoBbIe
Tema ypoka Konrtpoabnbie | IIpakTHyeckue
n/n Bcero u3ydeHus | oOpa3oBaTesIbHbIE
padoThI padoThI
pecypchbl
Bbubnuoreka [JOK
https://m.edsoo.ru/8a1424bc
Onpenenenue
1 TPUTOHOMETPUUECKUX 1 0 0
¢bynkuuit yrios ot 0° mo 180°
Bbubnuoreka [JOK
2 Popmynbt MpHBEeHILA ! 0 0 https://m.edsoo.ru/8a14336¢
3 Teopema KOCHHYCOB 1 0 0
Bbubnuoreka [JOK
4 Teopema kocrycos ! 0 0 https://m.edsoo.ru/8a142d5e
Bbubnuoreka [JOK
> Teopema kocirycos ! 0 0 https://m.edsoo.ru/8al142e8a
Teopema cuHyCOB 1
Teopema cuHyCcOB 1
2 T 1 0 0 bubmuoreka [IOK
eOpeMd CHHycoD https://m.edsoo.ru/8a1430b0
. HaxoseHue niuuH CTOpoH 1 1 . . Bumiorexa LIOK
BEIHANH YIIO0B https://m.edsoo.ru/8al42ac0
TPEYroJIbHUKOB
Bbubnuoreka [JOK
10 Petutertie TpeyrobHiKon ! 0 0 https://m.edsoo.ru/8al42ac0
11 Pemrenue TpeyrojipHUKOB 1 0 0 bu6mmoreka LIOK



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

Bbubnuoreka [JOK
12 Pewrenue TpeyrojibHUKOB
https://m.edsoo.ru/8al42ac0
Bbubnuoreka [JOK
13 Pemenue TpeyroinbHUKOB
https://m.edsoo.ru/8a142c3c
14 IIpakTHueckoe NpUMEHEHHE
TEOPEM CHHYCOB 1 KOCHYCOB
15 IIpakTHueckoe NpUMEHEHHE bub6mmoreka LIOK
TEOPEM CUHYCOB U KOCUHYCOB https://m.edsoo.ru/8a14392a
16 KonTtponsHas paboTa o teme bu6mmoreka LIOK
"Pemenue TpeyrojbHUKOB" https://m.edsoo.ru/8a143ab0
17 [TonsiTue o npeobpazoBaHUU bu6mmoreka LIOK
noaoous https://m.edsoo.ru/8a143de4
13 CoOTBETCTBEHHBIE JIEMEHTBI
1o1I00HBIX puryp
19 CoOOTBETCTBEHHBIE AIICMEHTHI bubmuoreka [{OK
Mo0OHBIX (pUryp https://m.edsoo.ru/8a14406¢
Teopema o npousBeeHUN
OTPE3KOB XOpJ, TEOpEMa O
20 le())m]seneml;n 0Tper;1<013 Bubmmorexa LIOK
https://m.edsoo.ru/8al1441a4
CEKYILUX, TEOPEMA O KBaJpaTe
KacaTeJabHOU
Teopema o pousBeeHUN
OTpE3KOB XOpJ, TEOpEMaA O
21 npl())m]senemlzn OTpQI;KOB Bubmmorexa LIOK
https://m.edsoo.ru/8a1442da
CEKYILUX, TEOPEMA O KBaJpaTe
KacaTeabHOU
22 Teopema o nmpousseeHUN bu6mmoreka LIOK



https://m.edsoo.ru/8a142ac0
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

OTPE3KOB XOpJI, TEOPEMA O
MPOU3BEICHUH OTPE3KOB
CEKYLIUX, TEOpeMa O KBaJipaTe
KacaTeanLHOM

https://m.edsoo.ru/8a143106

IIpumeHenue Teopem B

Bbubnuoreka [JOK

23 PELICHIH TCOMCTpHHCCIIX https://m.edsoo.ru/8a1443fc
3a1a4 T ’
[Ipumenenue TeopeM B Eu6 110K

nonnoTeKa

24 PEHICHIH reoMetpaaeciux https://m.edsoo.ru/8a144578
3a1a4 T ’
[Ipumenenne TeopeM B Eu6 110K

nonnoTeKa

25 PETICHIH reoMetpaaeciux https://m.edsoo.ru/8a1447a8
3agaq T ’
KonTtposnpsHas paboTa o teme

%6 "IIpeobpazoBanue moaoousl. bu6mmoreka LIOK
Merpuueckue COOTHOLLICHUS B https://m.edsoo.ru/8a144960
OKpykHOCTH"

Onpenenenne BEKTOPOB.

7 dOu3nyecKuii u Bbubnuoreka [JOK
F€OMETPUUECKUI CMBICIT https://m.edsoo.ru/8al44a8c
BEKTOPOB
CrnosxeHune 1 BbBIYUTaHUE BuGmorexa [JOK

noINOT

28 BEKTOPOB, YMHOKCHHE

OB, YM https://m.edsoo.ru/8a144d52
BEKTOpa Ha YUCIIO
CrnosxeHue 1 BbIYNTaHHUE
29 BEKTOPOB, YMHOKCHHUE

BCKTOpa Ha YUCIIO

30

CI10KeHHE U BEIUUTAHUE



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

BEKTOPOB, YMHOKEHHUE
BEKTOpa Ha YUCIIO

31 Pa3noxxenue BekTopa 1o 1BymM bu6mmoreka LIOK
HEKOJUIMHEApHBIM BEKTOPaM https://m.edsoo.ru/8a144fbe
Bbubnuoreka [JOK
32 Koopuiratst beicropa https://m.edsoo.ru/8a14539c
CkansipHO€ MPOU3BEAECHUE
3 BEKTOPOB, €T0 IPUMEHEHHE bu6mmoreka LIOK
JUISL HAaXOXKJICHUS IIUH U https://m.edsoo.ru/8a14550¢
YIJIOB
CkansipHO€ MPOU3BEAECHUE
34 BEKTOPOB, €T0 IPUMEHEHHE bu6mmoreka LIOK
JUI HaXO0XKASHUS JJIUH U https://m.edsoo.ru/8al44c3a
YIJIOB
35 Pemenue 3agay ¢ IOMOILBIO Bbubnuoreka [JOK
BEKTOPOB https://m.edsoo.ru/8a1458c4
36 Pemrenue 3a1a4 ¢ moMOILBIO
BEKTOPOB
37 IIpumeHeHne BEKTOPOB IS bu6mmoreka LIOK
penieHus 3aaa4 GU3uKu https://m.edsoo.ru/8a145b08
18 KonTtponsHas paboTa 1o reme
"Bextopsr"
39 JlekapTOBBI KOOPAUHATHI bubmmoreka [IOK
TOYEK HA IUIOCKOCTU https://m.edsoo.ru/8a145c48
40 YpaBHeHHE PAMOIL
. bubmuoreka [IOK
4 ¥paBHeHie MpMOi https://m.edsoo.ru/8a14635a
42 YpaBHEHUE OKPYKHOCTU bu6mmoreka LIOK



https://m.edsoo.ru/8a144fbe
https://m.edsoo.ru/8a14539c
https://m.edsoo.ru/8a14550e
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

Koopaunatsl Touek

43 [IepeceueHus OKPY>KHOCTHU U
IPSIMOM
Meron koopauHAT Ipu
44 PELICHUU T€OMETPUYECKUX
3a/1a4, MPaKTUYECKUX 3a4a4
Meron koopauHAT Ipu
45 PELICHUU T€OMETPUYECKUX
3a/1a4, MPaKTUYECKUX 3a4a4
MeToj KOOpIUHAT TIPU
P P bubmuoreka [IOK
46 pELIEHUN T€OMETPUUECKUX
https://m.edsoo.ru/8al146e0e
3a/1a4, MPaKTUYECKUX 3a4a4
KonTtponbHas paboTa 1o TeMe
47 "I[elc; TOBBI Kl())o WHATHI Ha Bubmmorexa LIOK
P " P https://m.edsoo.ru/8al46fda
TJIOCKOCTH
IIpaBuibHBIE
p Bbubnuoreka [JOK
48 MHOTOYTOJIbHUKH,
https://m.edsoo.ru/8a1472¢c8
BBIUHCIICHUE UX AJIEMEHTOB
Bbubnuoreka [JOK
49 Yucno nt. J[nnHa OKpY>KHOCTH
A Py https://m.edsoo.ru/8a14714c¢
50 Yucino n. J{n1MHa OKpyKHOCTH
51 JlnvHa ayru oKpy>KHOCTH bubmmorexa [IOK
vr Py https://m.edsoo.ru/8a14714c¢
Bbubnuoreka [JOK
52 Panuannas mepa yria
A payr https://m.edsoo.ru/8a147426
53 [Tnomans kpyra, cekTopa, bu6mmoreka LIOK

CECTMCHTA

https://m.edsoo.ru/8a147750



https://m.edsoo.ru/8a146620
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

[Inomans kpyra, cekropa,

Bbubnuoreka [JOK

>4 CerMeHra https://m.edsoo.ru/8a147750

55 [Tnomans kpyra, cekTopa, bu6mmoreka LIOK
CerMeHra https://m.edsoo.ru/8a147c82

56 [lousaTHe 0 NBMKEHUU Bbubnuoreka [JOK
IUIOCKOCTH https://m.edsoo.ru/8a147f16

57 ITapasiensHbIN IIEpEHOC, bu6mmoreka LIOK
IOBOPOT https://m.edsoo.ru/8a147f16

53 [TapasienbHbIN IIEpEHOC,

IIOBOPOT

59 [TapaiensHbIN IIEpEHOC,
IIOBOPOT

60 ITapasienbHbIN IIEPEHOC, bu6mmoreka LIOK
IOBOPOT https://m.edsoo.ru/8a1480e2

61 IIpuMeHeHue ABUKEHUM ITPU
pelieHuu 3a1a4y
KonTtponsHas paboTa 1o
temaM "[IpaBuibHbIe

Bbubnuoreka [JOK
62 MHOTOYTOJIbHUKHU.
https://m.edsoo.ru/8a148524
OxkpyxHOCTb. [IBrKEeHUS
miockoctu"
[ToBTOpenue, 060061IeHNE,

63 CUCTEMaTH3aIUs 3HAHUM. bubmmoreka [IOK
N3mepenne reomeTpuyecKkux https://m.edsoo.ru/8a148650
BeJIMYUH. TpeyroibHUKN
[ToBTOpEeHnue, 0600IICHNE,

64 CUCTEMaTH3alUs 3HAHUM.

[TapamiensHbie U



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

NEPIEHIUKYJISPHBIE IIPSMBIE

[ToBTOpenue, 0600IICHNE,
cUCTEMAaTU3alus 3HaHUN.

65 OKpyXHOCTb U KpYT. 1
I'eomeTpuueckue MOCTpOEHUs.
VYTIIIBl B OKPYKHOCTH
[ToBTOpeHnue, 0600IICHNE,
cHCTeMaTHU3alus 3HAaHUM.
Bbubnuoreka [JOK
66 Brcanubie 1 onMcaHHBIC 1
https://m.edsoo.ru/8a148920
OKPY>KHOCTH
MHOT'OYT'OJIbHUKOB
67 Hrorosast KOHTPOJIbHAS 1
pabora
IloBTOpEHME,
68 0000111EHE, 0
CHCTEMAaTH3aIHs
3HAHUI
OBLIEE KOJIMYECTBO HACOB 68

I10 ITPOTPAMME



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