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HOACHUTEJIBHAS 3AIIMCKA

I'eomeTpuss Kak OAMH W3 OCHOBHBIX PAa3JejOB IIKOJIBHOM MAaTEMATHKH,
MMEIOIUNA CBOEH 11eNIbI0 00€CTIEUnTh U3YUYEHHE CBOMCTB M pa3MepoB (uryp, mx
OTHOLIEHWH M  B3aMMHOE  PpACIOJIOKEHUE, ONUPAETCA HAa  JIOTHYECKYIO,
JOKa3aTeNbHYO JIMHUIO. L[EHHOCTh M3ydeHHs] F€OMETPUM HAa YPOBHE OCHOBHOTO
oOmero 00pa3oBaHMsl 3aKIIOYAETCS B TOM, YTO OOYYaIOIUNUCA YUUTCS MPOBOAMTD
JIOKa3aTeNbHbIE PACCYKIAEHUSA, CTPOUTH JOTHUECKUE YMO3AKIFOUEHUS, TOKa3bIBATh
UCTUHHBIE YTBEPXKIEHUS M CTPOUTH KOHTPHIPUMEPHI K JIOXKHBIM, IPOBOJUTH
paccyKIeHusi «OT TPOTHUBHOIO», OTJIWYaTh CBOWCTBA OT  IPU3HAKOB,
(dopMynrpoBaTh 0OpaTHBIE YTBEPKACHUS.

Bropoil nenpr0 HU3ydeHUsT TE€OMETPUM SIBIIIETCS HCIIOJIb30BaHUE €€ Kak
MHCTPYMEHTA MpU PEUICHUU KaK MaTeMaTHYeCKHX, TaK U MPaKTHUECKUX 3aj]ad,
BCTPEUAIOIIMUXCA B peanbHOW Ku3HU. OOyyalomuiicss JOJDKEH Hay4YHUThCS
OTPEJICIUTh T€OMETPUYECKYI0 (UTYpY, ONHUCATH CIOBAMH JAHHBIM YEPTENXK WIH
PUCYHOK, HANTH TUIOLIAb 3€MEJIBHOTO YYacTKa, pacCUyUTaTh HEOOXOAUMYIO JIIUHY
ONTOBOJIOKOHHOTO Kabens wiu TpedyeMble pa3Mepbl rapaxka sl aBTOMOOWJIS.
DTOMY COOTBETCTBYET BTOpAasi, BHIYMCIUTEIbHAS JIMHUS B MU3YYEHUU TE€OMETPHUMU.
[Ipu pemieHuun 3amay MPAKTUYECKOTO XapakTepa OOYyYaroNIMICS yUUTCS CTPOUTH
MAaT€MAaTHYECKUE MOJEIH PEalbHBIX JKU3HEHHBIX CUTyallud, HPOBOJUTH
BBIYKCIICHUS U OLIEHUBATh aJ€KBATHOCTh MOJIyYEHHOI'O pe3yJbTaTa.

Kpaiine BakHO MOTYEPKUBATH CBSI3M TEOMETPUM C JAPYTMMH Yy4eOHBIMU
npeIMeTaMHi, MOTUBUPOBATH UCIIONB30BATh ONPENEICHUSI TEOMETPUUECKUX PUTYD
U TIOHSTHM, NEMOHCTPUPOBATh NMPUMEHEHUE TOJYyUYEHHBIX YMEHUW B (PU3UKE H
TEXHUKE. OTH CBS3M Haumbojee spKo BUAHBI B TeMax «BekTtopsy,
«Tpuronomerpruueckue CcooTHOmEHUs», «Meron koopauHaT» U «Teopema
[Tudaropar.

VYyeOnbiii kypc «l'eomeTpusi» BKIIOYACT CIEAYIOIINE OCHOBHBIE Pa3/Ieiibl
conepxkanusi: «['eomerpuyeckue (¢Gurypel W WX CBOMCTBay, «M3mepeHwue
F€OMETPUYECKUX  BEIUYUH», «JleKapTOBbl KOOpPAMHATHI HAa  IUIOCKOCTH,

«BexTopsi», «JIBuxkeHus miockoctny, «lIpeodpazoBanus mogo0ous».

CBSI3b C PABOYEN MPOI'PAMMOM BOCIIUTAHU S IIKOJIbI

Peanuzanusa BOCIUTATENbHOIO MOTEHIMATIa YPOKOB Te€OMETpUU (YpPOUHOU
NEATENBHOCTH, AyJIUTOPHBIX 3aHATAA B paMKax MAaKCHMAaJIbHO JIOIYCTUMOM
y4eOHOM HArpy3KH) MPeayCMaTPUBACT:

-  MaKCHMaJIbHOE HCHOJIb30BAaHWE  BOCIMUTATEIBHBIX  BO3MOXKHOCTEU
ColepKaHus ypPOKOB i (OPMHUPOBAHUS y OOYYAIOMIUXCS POCCHUCKUX
TPAAWLIMOHHBIX JyXOBHO-HPAaBCTBEHHBIX W  COLUMOKYJBTYPHBIX ILIEHHOCTEW,
POCCHICKOT0 MCTOPUUYECKOTO CO3HAHUSI HA OCHOBE MCTOPUYECKOrO MPOCBELICHUS,



moAOOp COOTBETCTBYIOIIETO COJEpPKaHUS YPOKOB, 3aJaHUM, BCIIOMOTATEIbHBIX
MaTepHualioB, IPOOJIEMHBIX CUTYALUH 7151 OOCYKIEHU;

- BKJIIOYCHUE B COJICP’)KaHHE YPOKOB IIEJIEBBIX OPUEHTUPOB PE3YyJIbTATOB
BOCIIUTAHUS, UX YUET B ONPECICHUN BOCIIUTATEIIBHBIX 3a/1a4 YPOKOB, 3aHSATUH;

- BBIOOP METOJIOB, METOJIMK, TEXHOJOTHH, OKa3bIBAIOIIUX BOCIHUTATEIHHOE
BO3J/ICMCTBUE HA JIMYHOCTh B COOTBETCTBUU C BOCIUTATEIBHBIM HACATIOM, LIETbI0 U
3a/ladaMy  BOCIIUTAHUSA, I1I€JIEBBIMU OPUEHTHPAMH PE3yJIbTATOB BOCIUTAHMS;
peanu3aiuio MPUOPUTETa BOCIIUTAHUS B YUCOHOM NESITEIHHOCTH;

- TPUBJICUCHHE BHUMAHHUS OOYyYaIOIMUXCS K I[EHHOCTHOMY AacCIeKTy
U3y4aeMbIX Ha YpOKax IMPEAMETOB, SIBIEHUW U COOBITUNA, HWHUIMUPOBAHUE
00CYXJIeHU, BBICKA3bIBAHUN CBOETO MHEHHS, BBIPAOOTKH CBOETO JIMYHOCTHOTO
OTHOIIICHHS K U3y4aeMbIM COOBITUSIM, SIBJICHUSM, JIMIIAM;

- NpPUMEHEHHWE  HUHTEpakTUBHBIX  ¢opM  ydyeOHOM  pabOTBI  —
UHTEJUICKTYaIbHbBIX, CTUMYJHPYIOIIUX TMO3HABATEILHYI0 MOTHUBAIIMIO, UTPOBBIX
METOAWK, JUCKYCCHUM, HaroIIUX BO3MOXXHOCTH TMPUOOPECTH OMBIT BEJACHUS
KOHCTPYKTUBHOTO JHajiora; TPYIIOBOW pabOThl, KOTOpas YYUT CTPOUTH
OTHOIIICHUSI W JIEUCTBOBATH B KOMAaHJIE, CIIOCOOCTBYET PAa3BUTHIO KPUTHUUYECKOTO
MBIIIJICHUS;

- TOOYXJeHUe OO0ydarmuXxcs COOII0aTh HOPMBI TOBEICHHS, MpaBUiIa
OOIIIEHHS CO CBEPCTHUKAMU U TIeJJarOTUUYECKUMH pa0OTHUKAMHU, COOTBETCTBYIOIIHE
yKJ1a/1y IIKOJIbI, YCTAHOBJICHHUE U MOJAEPKKY J0OpOKeTaTeIbHONU aTMOCHEPHL;

- OpraHu3alMil0 HACTAaBHUYECTBA MOTHUBHUPOBAHHBIX U JPYAUPOBAHHBIX
oOy4Jaromuxcs Hajl HEYCIEBAIOIUMH OJHOKJIACCHUKAMH, B TOM YHCIIE C OCOOBIMU
oOpa3oBaTeIbHBIMH  MOTPEOHOCTSIMH, JIAIOMIET0  OOYYaroIIMMCS — COIUAIBHO
3HAYMMBIH OIBIT COTPYTHUYECTBA U B3AMMHOM TOMOIIIH;

-  HWHHUIMHPOBAHHWE M TOIJCPKKY HCCIEIOBATEIIbCKON S TEIIbHOCTH
oOydJaromuxcs, MIAaHUPOBAHUE W BBHIMOJTHEHUE WHAMBUAYATbHBIX U TPYIIOBBIX
IPOEKTOB BOCIIUTATEIHLHON HAMPABIEHHOCTH.

PesynpTaThl enmHCTBA y4eOHOM UM BOCIHTATENIIBHOM  JICATEIHLHOCTH
OTpakeHbl B pasnelnie paboueld mporpaMMbl «JIMUHOCTHBIE PE3yNbTAThl U3yUYCHUS
yaeOHOro npeameta «I"oMeTpus» Ha YpOBHE OCHOBHOI'O OOIIEro 0Opa30BaHU».

Ha u3yuenue yueoHoro kypca «I'eomerpusi» orBogutcs 204 yaca: B 7 Kiacce
— 68 uvacoB (2 yaca B Henenw), B 8 kiacce — 68 yacoB (2 yaca B Henen), B 9

KJacce — 68 4acoB (2 Jaca B HEJIEIIO).



COIAEPKXAHUE OBYYEHUA
7 KIIACC

HavanpHbie nonaTus reomerpun. Touka, npsiMas, OTPE30K, Jyd. Yrou. Buasl
yrioB. BeprukanbHble W CMEXHbIE yIubl. buccexkrpuca yrma. Jlomanas,
MHOTrOyroJyibHUK. [lapanienbHOCTh U NEPIEHANKYIIPHOCTD MPSMBIX.

Cummetpuunble  Qurypsl. OCHOBHBIE CBOMCTBa OCEBOM CHUMMETPHH.
[IpuMepbl CUMMETPHH B OKPYIKAIOIIEM MHUPE.

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

PaBHOOEApEeHHBIN W PaBHOCTOPOHHUW  TpeyrojbHukU. HepaBeHCTBO
TPEYrOJIbHUKA.

CoiicTBa M TpU3HAKW paBHOOENPEHHOTO TpeyrojbHuKa. [lpusHaku
PaBEHCTBA TPEYT OJIbHUKOB.

CBoiicTBa U NMPU3HAKK NapaJIeIbHbIX NpsAMbIX. CyMMa yriioB TPEyroJbHHKA.
BHemHue yriael TpeyrojibHUKA.

[IpsMoyronbHbI  TpeyronbHUK. (CBOHCTBO MEIHMAHBI MPSAMOYTOJIBHOIO
TPEYroJibHUKa,  INPOBEAEHHOM K  runoreHyse. IIpusHaku  paBeHCTBa
IPSIMOYTOJIBHBIX TPEYTOJBHUKOB. IIpSMOYTONIBHBIN TPEyTronbHUK ¢ yriaoM B 30°.

HepaBeHcTBa B reOMETpUU: HEPABEHCTBO TPEYrOJIbHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, TeopeMa O OoJiblIeM yriie ¥ OOoJIbIIeH CTOPOHE TPEyroJbHHKA.
IlepnieHAUKYJIAp U HAKIOHHAS.

['eomeTpuueckoe wmecto ToudeKk. buccekrtpuca yria ©  CEepeIUHHBIN
NEPIEHIUKYISAP K OTPE3KY KaK TEOMETPUUECKUE MECTA TOYEK.

OKpyXHOCTp W Kpyr, XOpAa M JuUaMeTp, HuX CBoiicTBa. B3auMmHoe
PacCIIOIOKEHUE OKPYKHOCTH U IpsiMoM. KacarenbHas M cexymias K OKPY>KHOCTH.
OkpyXHOCTb, BIIMCaHHasg B Yroj. BnucaHHas W onMcaHHas OKPYXHOCTH
TPEYrOJIbHUKA.

8 KUIACC

Yereipéxyronpuuku. [lapamienorpamMm, ero npu3Haku u cBorMcTBa. YacTHble
Clly4au MapajuieorpaMMoB (TIPSIMOYTOJBHUK, pOMO, KBaapar), WX MPU3HAKH H
coiictBa. Tpameuusi, paBHOOOKas Tpameuus, €€ CBOIICTBA M MPU3HAKHU.
[IpssmoyronpHas Tpaneuus.

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

Cpennue nuHUM TPEYTrOJbHUKA U Tpaneuuu. LleHTp macc TpeyronbHuUKa.

[logoOue TpeyronbHUkoB, Ko3puuueHT nonodus. I[IpuzHaku nomoOus
TPEYTroiabHUKOB. [[puMeHeHune nono0us npu penieHruy NpakTHIeCKUX 3a/1au.



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

Brpruuciienue 1miomaned TpeyroJibHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYATOU
Oymare.

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

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

BrincanHple ¥ LEHTpaJIbHBIE YIJIBI, YIOJ MEXIY KacaTelIbHOM W XOPJIOW.
Yrael  Mexay — XopJamMH M CeKyIIMMHM. BriMcaHHele H = ONKCAHHBIE
YEThIPEXYTOIbHUKHN. B3auMHOE pacnofiokeHue JByX OKpykHocted. Kacanue
oKpykHOCTeH. OOIIMe KacaTebHbIE K IBYM OKPY>KHOCTSIM.

9 KJIACC

Cunyc, kocuHyc, TaHreic yrioB or O go 180°. OcHoBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO. DOopMyIbl mpuBeaEHUS.

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

[Ipeo6pazoBanue nmompoous. [lomodre cOOTBETCTBEHHBIX IJIEMEHTOB.

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

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

JlekapToBbl KOOPJAUHATHI HA IUIOCKOCTHU. Y PaBHEHUS NPSIMOU U OKPYKHOCTH
B KOOpJIMHATAX, MEPECEUCHUE OKPYKHOCTEH M MpsIMbIX. MeTol KOOpAUHAT U €ro
MIPUMEHEHHE.

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

JIBUKEHUST TUIOCKOCTH W BHYTPEHHHE CHUMMETpUU (GUryp (3JIeMEeHTapHBIC
npeactasnenus). [lapannensHelili nepeHoc. [loBopor.



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

JIMUHOCTHBIE PE3YJIbTATHBI

JInYHOCTHBIE pe3yabTaTbl OCBOCHMS MPOrpaMMbl  Y4eOHOro Kypca
«I"eomeTpus» XapaKTepU3YHOTCS:

1) naTpuoTHYecKoe BOCIMTAHHUE:

OPOSIBIEHUEM HMHTEpPECA K NPOLUIOMY H  HACTOSIIEMY POCCHICKON
MAaT€MAaTUK{, LEHHOCTHBIM  OTHOLIEHHWEM K  JIOCTHXKEHUAM  POCCHMCKUX
MAaT€MAaTUKOB M POCCUICKONM MAaTeMAaTHYE€CKOM IIKOJIbI, K HCIIOJIb30BAHUIO ITUX
JOCTHXKEHUH B PYTUX HayKax U MPUKIAIHBIX cepax;

2) rpa:kIaHcKoe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBITIOJIHEHHIO O0S3aHHOCTEH IpakJlaHWHA U pealli3allii ero
npaB, MPEACTaBICHUEM O MaTeMaTHYeCKMX OCHOBax (yHKIMOHUPOBAHMS
Pa3IUYHBIX CTPYKTYp, SIBICHUH, MPOIEAYyp IpakJaHCKOro oOiiecTBa (Hampumep,
BBIOOPBI, OMPOCHI), TOTOBHOCTBIO K OOCYKJICHUIO STUYECKUX MPOOJIEM, CBSI3aHHBIX
C MPaKTHYECKUM NPHUMEHEHHEM JOCTH)KEHUN HAyKH, OCO3HAaHHEM Ba)KHOCTH
MOPAJIBHO-3TUYECKUX MPUHITUIIOB B JIEITEIIBHOCTH YUYEHOTO;

3) Tpy10BO€ BOCTIUTAHME:

YCTAaHOBKOM HAa AaKTUBHOE Y4YacTHE B PEIICHUU NPAKTUYECKUX 3a7ad
MaTE€MAaTHYECKON HAIpPaBIECHHOCTH, OCO3HAHMEM BAaXKHOCTHU MATEMaTUYECKOTO
oOpa3oBaHUs Ha TMPOTSHIKEHUHM BCEW XWU3HU ISl YCICIIHOW MPodeCCHOHATBHOM
JESTENBbHOCTH M Pa3BUTHEM HEOOXOJMMBIX YMEHHUW, OCO3HAHHBIM BBIOOPOM W
MOCTPOCHUEM MHANBUIYATBLHON TPACKTOPUU 00pa30BaHUS U KU3HEHHBIX TJIAHOB C
y4€TOM JIMYHBIX UHTEPECOB M OOIIECTBEHHBIX TOTPEOHOCTENH;

4) 3cTeTHYECKOE BOCIIUTAHHUE:

CHOCOOHOCTBIO K HMOLIMOHAIBHOMY M  3CTETHUYECKOMY BOCIPHUSATHIO
MaTeMaTUYeCKUX OOBEKTOB, 3a/lay, pEIHICHUH, PACCYKICHHUM, YMEHHIO BHUIETbH
MaTeMaTU4ECKHUE 3aKOHOMEPHOCTH B UCKYCCTBE;

S) HEHHOCTH HAYYHOI'0 MO3HAHHUA:

OpHUEHTAlMEN B JCATEIBHOCTH HAa COBPEMEHHYIO CHUCTEMY Hay4HBIX
IIPEICTABICHUN 00 OCHOBHBIX 32aKOHOMEPHOCTSIX Pa3BUTHUS YEJIOBEKA, IPUPOABI U
o0miecTBa, MOHUMAaHHEM MaTEeMaTUYeCKONM HayKd Kak cdepbl UeIoBEUYECKOU
NEATEIIBHOCTH, JTAINlOB €€ Pa3BUTHsS U 3HAYMMOCTH I Pa3BUTHSA LIMBUIM3ALUMU,
OBJIAICHUEM SI3BIKOM MAaTEMATHKHA M MAaT€MaTU4YECKOM KYyJIbTYpOH KakK CPEICTBOM
IIO3HAHUSA MHpPA, OBJIAJCHHEM IPOCTEUIIMMHU HAaBBIKAMH HCCIIEIOBATEIBCKON
NEATEIbHOCTH;



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

TOTOBHOCTBIO MPHUMEHSITh MAaTeMAaTHYECKUE 3HAHUS B MHTEpPECax CBOErO
3I0pOBbs,  BEJEHUA  30pOBOro  oOpa3a JKHM3HM  (30pOBOE  MHUTAHUE,
cOQJIaHCUPOBaHHBIA PEXUM 3aHATUA U OTHAbIXa, pEryisipHas Quanyeckas
aKTUBHOCTB), C(OPMUPOBAHHOCTHIO HAaBBIKA pPeQIIEKCUM, TPU3HAHUEM CBOETO
IpaBa Ha OLIMOKY M TaKOTro K€ MpaBa JPYyroro 4yeaoBeKa;

7) 3K0JI0THYeCKOe BOCIIUTAHME:

OpUEeHTaluel Ha TPUMEHEeHHe MaTeMaTUUYEeCKUX 3HAHUM I pelieHus 3a1ad
B 00JJaCTH COXPAaHHOCTU OKpY’Kalolleld cpeibl, IUIAHUPOBAHUS MOCTYIKOB H
OLICHKM HMX BO3MOJKHBIX IMOCJEICTBUM IJIsi OKpYXalolleld Ccpeabl, OCO3HAHHEM
rJI00aJIBHOTO XapaKTepa SKOJOTUYECKUX MPOoOIeM U MyTel UX pelIeHUs;

8) aganTanus K M3MEHSIIOMMMCS YCJOBUAM COUMAJIBHOW M NMPUPOIHOM
cpeabl:

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

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

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

METANPEIAMETHBIE PE3YJIbTATHI
Ilo3HaBaTe/ibHBbIE YHHBEpPCAJIbHbIE Y4eOHbIE 1eHCTBHS

ba3oBble Joruueckue AecTBUA:

e BBIBISITh W XapaKTEPU30BaTh CYIIECTBEHHbIE MPU3HAKA MaTEMaTHYECKHUX
OOBEKTOB, TOHSATUN, OTHOIICHUNA MEXIy MOHATUSAMHU, (OPMYIUPOBATH
OTIpEJICICHNs] ~ TIOHSTH,  YCTaHABIMBATH  CYIIECTBEHHBIM  MPU3HAK
KIaccu(uKaIMi, OCHOBaHUSI i OOOOIICHHWS W CpPaBHEHWS, KPUTECPUU
IPOBOJAMMOTO aHAIIN3A;

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



BBISIBISITh ~ MaTeMaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBA3M U
npoTtuBopeursi B (akTaX, [AAaHHBIX, HAOMIOACHUSX U YTBEPKACHUSIX,
npeajaraTb KpUTEPUH JUIsl BBISIBICHHS 3aKOHOMEPHOCTEN U TPOTUBOPEUHIA;
JeNaTh BBIBOJBI C HCIONb30BAHUEM 3aKOHOB JIOTUKH, JAEAYKTUBHBIX M
MHIYKTUBHBIX YMO3aKJIIOU€HHH, YMO3aKIIOUEHU 110 aHAJIOTUU;

pa30upaTh JOKa3aTeabCTBA MAaTEMAaTUUYECKUX YTBEPKACHHUM (IpsMble U OT
MPOTUBHOIO), MPOBOJUTH CAMOCTOSTEIBHO HECIOXKHbIE J0Ka3aTeIbCTBA
MareMaTu4eckux (aKkTOB, BBICTpaUBaTh aAPryMEHTAlMI0, TPUBOIUTH
OpUMEPBI U KOHTPIIPUMEPHI, 000CHOBBIBATH COOCTBEHHBIE PACCYXKACHUS;
BbIOMpaTh croco0 pemieHus y4eOHOM 3anauu (CpaBHMBATh HECKOJIBKO
BapUAHTOB pEIICHMs, BBHIOMpATh HamboJiee NOAXOIAIMH C Yy4ETOM
CaMOCTOSITEIIbHO BBIJICJICHHBIX KPUTEPUEB).

ba3oBble ucciienoBaTe/IbCKNE AEeMCTBUS .

UCIIOJIb30BaTh BOIMPOCHI KaK HCCIENOBATEIbCKUM HHCTPYMEHT MO3HAHUS,
dbopMynHpoBaTh BOMPOCHI, (QPUKCHUPYIOIINE MPOTHUBOpPEYHUE, MpodiieMy,
CaMOCTOSITEJIbHO YCTAHABIMBATh KMCKOMOE M JaHHOe, (OPMHUPOBATH
TUNO0TE3Y, apTyMEHTUPOBATH CBOIO TO3UIMIO, MHEHHUE;

OPOBOAUTH 1O CAaMOCTOSITEIBHO COCTABICHHOMY IUIAHY HECIIOXKHBIN
HKCIIEPUMEHT, HEOOJIBIIIOE UCCIIEJOBAaHUE 110 YCTAHOBJICHUIO OCOOCHHOCTEH
MaTEMaTUYECKOT0 O0BEKTA, 3aBUCUMOCTEN 00BEKTOB MEXAY COOOM;
CaMOCTOATEIHHO (POpMYIIHpOBaTh 000OIIEHUST U BBIBOJBI MO pe3yibTaTam
NPOBENEHHOTO HAOMIOIEHUs, HCCIEOBAaHUS, OIICHUBATh JOCTOBEPHOCTH
MOJIYYEHHBIX PE3YJIbTAaTOB, BBIBOJOB U 0000IIECHMIA;

IPOTHO3UPOBATh BO3MOXHOE pAa3BUTHE MPOLECCA, a TaKKE BBIJBHUIaTh
PEANOJIOKEHUS O €r0 PA3BUTUU B HOBBIX YCIOBUSX.

PabGora ¢ undgopmanmeii:

BBISIBJISITh HEJOCTATOYHOCTh M M30BITOYHOCTh HH(OpMAIMU, JaHHBIX,
HEOOXOIUMBIX JIJIsl PEIICHHUS 3a]1a4H;

BHIOWpATh, aHATU3UPOBATh, CHUCTEMATHU3UPOBATH W HHTEPIPETHUPOBATH
uHGOPMAITUIO PA3IMYHBIX BUAOB U (POPM IPEICTaBICHNUS;

BbIOWpaTh GopMy MpeAcTaBieHHS WHPOpMaUd ¥ WLTIOCTPUPOBATH
perraemMbie 3aJadd  CXeMaMH, JIuarpaMMaM#, WHOW Tpadukoil u wux
KOMOMHAIIMSIMU;

OIICHMBATh HAAEKHOCTh HH(OpPMAIUU TI0 KPUTEPHUSIM, MPEIT0KCHHBIM
YAHUTETIEM WIH CPOPMYITMPOBAHHBIM CAMOCTOSATEIBHO.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHS:

BOCIIPUHUMATh U (POPMYIUPOBATH CYKJECHHS B COOTBETCTBUU C YCIOBUSIMU
U LeJISIMU OOUIEHUS, SICHO, TOUHO, FPAMOTHO BBIPAXKAaTh CBOIO TOUKY 3PEHHUS



B YCTHBIX U NMUCBMEHHBIX TEKCTaX, JaBaTh IOSCHECHUS MO XOAY PELICHUS
3aJ1a4i, KOMMEHTUPOBATh MOJYYEHHBIU PE3YJIbTAT;

B XOJIe 0OCYXXJIeHHsI 3aJlaBaTh BOMPOCHI MO CYIIECTBY 0OCYXIaeMOIl TEMBI,
npoOJieMbl, perniaeMoi 3ajauu, BHICKA3bIBATh UJI€U, HAIlCJICHHBIE HA MOUCK
pELIEHUs, CONOCTABIAThL CBOU CYXKIECHUS C CYXKICHUAMH JIPYyIUX
YYaCTHUKOB JHaJiora, OOHApYyKUBATh PA3IU4YUE U CXOJICTBO MO3UIUN, B
KOppEeKTHOHU (hopMe popMyIupoBaTh pa3HOTIacHsl, CBOU BO3PAKECHUS;
IIPEJICTABIIATH PEe3yIbTATHI peLIeHUs 3aJa4u, JKCIIEPUMEHTA,
UCCJIEJIOBAHUS, TTPOCKTA, CAMOCTOSITEILHO BHIOUPATh (hOpMAT BHICTYILICHUS
¢ yuéToM 3aja4 Mpe3eHTAUN U OCOOEHHOCTEN ayIUTOPUH;

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

MIPUHUMATh L€JIb COBMECTHOM JEATENBHOCTH, IUIAHUPOBATH OPraHU3ALUIO
COBMECTHOW paboOThI, pachnpenensTh BUIBI paldOT, TOroBapUBAThCA,
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 KOODIMHUPOBATH CBOU [JEUCTBUA C JPYTMMH UWICHAMU KOMAaHJbI,
OIICHUBATh KAaueCTBO CBOEr0 BKJIaJla B OOIIUN MPOJYKT IO KPUTEPHUSM,
c(hopMyJIMPOBaHHBIM YUYaCTHHKAMH B3aHMOACHCTBHUSI.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS

Camoopranusanus:

CaMOCTOSITEJIbHO COCTAaBIIATh IUIAH, aJTOPUTM PEUICHUS 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 CIIOCOOAMH CaMOITPOBEPKHU, CAMOKOHTPOJIA IIpoliecca U pe3yibraTta
pELICHUsI MAaTEMATUYECKON 3a/1a4H;

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

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

HPEAMETHBIE PE3YJIBTATDBI



K konmy oOyuenuss B 7 kJjacce oOyYarollUiCs TONYYUT CIIEAYIOIINE
MPEIMETHBIE PE3YIbTATHI:

Pacno3naBaTh W3ydeHHBIE TE€OMETpUUECKHE (UTYpBI, OMNPEeAeHsITh HX
B3aMMHOE€ pPacCIOJIOKEHHE, H300pakaTb TI'e€OMETpUYECKUue (QUTYphl, BBIIOJIHATD
YEpTEXKU 10 YCIOBUIO 3adaud. M3MepsTh JMHENHBIE W YIJIOBBIE BEIUYHUHBL.
PemaTe 3a7aun Ha BBIUKMCIIEHUE NJIMH OTPE3KOB U BEJIUYMH YTJIOB.

Jlenate rpyOyI0 OIIEHKY JMHEWHBIX M YIJIOBBIX BEJIWYHUH TPEAMETOB B
peanbHON JKM3HU, Pa3MEpOB MPHUPOJHBIX OOBEKTOB. PaznmuyaTh pa3Mepbl 3THX
00BEKTOB TIO MOPSJIKY BETUUUHBI.

CTpouth 4epTeXKHU K TCOMETPUUYECKUM 3a/1a4aM.

[Tonp30BaThCs MpU3HAKAMHM PABEHCTBA TPEYTrOJIbHUKOB, HCIOJIB30BaTh
MPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJILHUKOB IIPH PEIICHUU 33/1a4.

[TpoBOAUTH JIOTHUYECKHE PACCYXKICHUS C HUCIOJIB30BAaHUEM T'€OMETPUUYECKUX
TEOPEM.

ITonb30BaThCsd MNpPHU3HAKAMHU PABEHCTBA MPSIMOYTOJBHBIX TPEYTrOJbHUKOB,
CBOWCTBOM  MEIWaHbl, MPOBEAEHHOM K  TUIOTEHY3€  MIPSAMOYTOJIBHOTO
TPEyroJibHUKa, B PEIICHUU T€OMETPUUECKUX 3a/1a4.

OnpenensiTe NapaJIeIbHOCTD MPSMBIX C IIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMU cekymas. OnpeaensaTh MapajyielbHOCTh NPSIMBIX C MOMOILIBI PaBEHCTBA
PaCCTOSHUN OT TOYEK OJHOM MPAMOU 10 TOYEK APYTOU MPSMOM.

Pemath 3aaun Ha kieTyaToi Oymare.

[IpoBOAUTH BBIUMCICHUS M HAXOJIUTh YHCIOBbIE U OYKBEHHBIE 3HAUCHMUS
yIJIOB B TEOMETPUYECKMX 3aJayaX C MCHOJIb30BAHHEM CYMMBI  YIJIOB
TPEYTOJbHUKOB ¥ MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30oBaHHBIX IPHU
NEepPECEYEHUN JABYX MapajulesIbHbIX NPsIMBIX CceKylie. Pemars mnpakTuyeckue
3a/1a4M Ha HAXOXJAECHUE YTJIOB.

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

@opmMynUpPOBaTh ONPEACICHUSI OKPYKHOCTHU M Kpyra, XOpAbl U JHaMeTpa
OKPYKHOCTH, IIOJIb30BATHCSI X CBOMCTBAMU. Y METh IIPUMEHATH 3TU CBOWCTBA IIPU
peLIeHUH 3a7a4.

Bianetp MmoOHATMEM OMMCAaHHOM OKOJIO TPEYTrOJbHUKA OKPYKHOCTH, YMETh
HaxoauTh €€ meHtp. [lomp3oBaThCs (akTamMu O TOM, YTO OWMCCEKTPUCHI YTJIOB
TPEYTrOJIbHUKA IIEPECEKAIOTCd B OJHOM TOYKE, MU O TOM, YTO CEPEAVWHHBIC
MEPIIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA MEPECEKAIOTCS] B OJJHOW TOYKE.

BiianeTp noHsiTHEM KacaTelbHOM K OKPY)KHOCTH, MOJIb30BATHCA TEOPEMOU O
MEPIIEHANKYJIAPHOCTH KaCaTEeIbHOU U paanyca, MPOBEIEHHOIO K TOUKE KaCaHHUs.



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

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

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

Pacno3snaBaTh OCHOBHBIE BHJBI UYETHIPEXYTOJBHUKOB, UX 3JIEMEHTHI,
MOJIb30BATHCSl UX CBOMCTBAMU IIPU PEIICHUU T€OMETPUUECKUX 3a]1ay.

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

Brnaners moHsiTueM cpeHed JIMHUM TPEYrojbHUKA U Tpamneluu, TPUMEHSTh
UX CBOMCTBAa MpU pEIICHUU TEOMETpUYECKUX 3anad. [lonbp3oBaThCcsi Teopemoit
daneca ¥ TeOPEMOIl 0O IPOMOPIIUOHATBHBIX OTPE3KaX, TPUMEHSATH UX JJIS PEIICHUS
MPaKTUYECKUX 3aj1ay.

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

[Tons3zoBaTthest TeopeMoit Iludaropa miis pemieHUss TeOMETPUYECKUX U
npakTuueckux 3agad. CTpoUTh MAaTeMaTHYECKYI) MOJeb B TPAKTUYECKUX
3a/1a4ax, CaMOCTOSITEIbHO AENaTh YEPTEK U HAXOAUTh COOTBETCTBYIOIINE IJIVHBI.

Brnanerp TOHATHSIMM CHHYyCa, KOCHMHYCa M TaHI€HCa OCTpPOro yria
OPSAMOYTOJIBHOTO TpeyroyibHUKA. [101b30BaThCA ITUMU MOHATUSAMM JJISl PEIICHHS
NpPaKTUYECKUX 3a]a4.

Boruucnars (pa3nuuHbIMU CIOCOOAMH) TUIOLIAAL TPEYToJIbHUKA U TUIOUIAAH
MHOTOYTOJIbHBIX ~ (puryp  (mONb3ysiCh, TA€ HEOOXOAMMO, KaJbKYJISTOPOM).
[IpuMeHATh NOIyYEHHbIE YMEHHUS B TPAKTUYECKUX 3a/1a4ax.

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 moHSATHEM ONHCAHHOTO YETHIPEXYTOJIbHUKA, MPUMEHSITh CBOMCTBA
OMMCAHHOTO YEThIPEXYTOJIbHUKA MPU PEUICHUHU 3aa4.

[IpuMeHATh NOJNyYEHHbIE 3HAHUS HA MPAKTUKE — CTPOUTh MAaTeMaTHYECKUE
MOJENM JJIs 334 PeaIbHOM KM3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUUCICHHUS
C MNPUMEHEHUEM TMOJ00US M TPUTOHOMETPUHU (MOJB3YACh, TA€ HEOOXOIUMO,
KaJIbKYJATOPOM).

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

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



MPSMOYTOJILHBIX TPEYTOIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaabKYJISATOPA) JITAHBI
U YTJIBI JTsl HeTAOJUIHBIX 3HAUCHUH.

[Tonp3oBaThCs (popMyliaMu MPUBEICHUS U OCHOBHBIM TPUTOHOMETPUYCCKUM
TOXKJIECTBOM JIJII HAXOXKJCHUS COOTHOIICHHA MEXIYy TPUTOHOMETPHUSCKUMHU
BEIIMYUHAMHM.

Hcrnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB JIJISI HAXOXICHHS Pa3IMIHBIX
AJIEMEHTOB TPEYTrONbHUKA («pEUICHUE TPEYTOJbHUKOBY), MPUMEHATH WX TIPH
pEIICHUH TeOMETPUUECKHX 3a]1a4.

Brnagets moHsATHSAMU — TIpeoOpa3oBaHUS ~ TOJ00WS, COOTBETCTBEHHBIX
AJIEeMEHTOB MOA00HBIX Guryp. [loap30BaThcs CBOMCTBAMU MOA00MS MPOU3BOIBHBIX
buryp, ymMeThb BBIYUCISATH JUIMHBI M HAXOJWUTh YIJbl y TOJOOHBIX QUrYp.
[TpuMeHATH CBOWCTBA TOM00MS B TMPAaKTHUYECKHX 3ajJadax. YMETh MPHUBOIHTH
IpPUMEPHI TIOJJOOHBIX PUTYDP B OKPYKAIOIIEM MHUPE.

[Tonb30BaTHCS TEOPEMaMu O MPOM3BEICHUN OTPE3KOB XOPJI, O MPOU3BEICHUH
OTPE3KOB CEKYIIMX, O KBapaTe KacaTeIbHOM.

[Tonb30BaTBCSA BEKTOPAMH, IMOHUMATh HMX TCOMETPUYCCKUA M (U3HUCCKHIMA
CMBICII, TIPUMEHATH WX B PEHICHUU TCOMETPUUYCCKUX W (DHU3WYCCKUX 3ajad.
[TpuMeHSATH CKaIIPHOE MPOU3BEICHUE BEKTOPOB JUIsl HAXOKICHHS IJTUH U YTJIOB.

[Tonp30BaTBCA METOJOM KOOPJAMHAT HA IUIOCKOCTH, NPHMEHSTH €ro B
PEIICHUH TeOMETPHUYSCKHUX U TIPAKTUYCCKUX 3a]1a4.

BnageTs MOHATHSIMH MPaBUILHOTO MHOTOYTOJIBHHKA, JIJTUHBI OKPY)KHOCTH,
JUTMHBI JTyTH OKPYXXHOCTH W paJuaHHOW MEphl YIJIa, YMETh BBIYHCIATH IUIOIIAb
Kpyra u ero 4actei. [[puMeHsTh MoydeHHbIE YMEHHS B IPAKTHYCCKUX 3aavax.

Haxomute ocu (WJIM LEHTPBI) CUMMETPHHM (HUTyp, TPHUMEHSTH JBHIKCHUS
IUTOCKOCTH B MPOCTEHUIIINX CITydasX.

[TprMeHATH TOJIyYCHHBIC 3HAHMS Ha MPAKTUKE — CTPOUTh MAaTEMaTHUYCCKHE
MOJICIIH VIS 33J1a4 PeayibHOM JKU3HHM U MPOBOJIUTH COOTBETCTBYIOIINC BEIYUCIICHUS
C TPUMCHCHHEM IOA0OHMS W TPUTOHOMETPUYCCKUX (PYHKIHMHA (MOJB3YySICh, TJIC
HEO0OXO0UMO, KAJIbKYIISITOPOM).



TEMATHUYECKOE IINTAHUPOBAHUE

7 KIIACC
Ne ni/m HaumenoBanue | KoumuecTrBo DJIEeKTPOHHbIE OcHoBHoOe coaep:kaHue OcHOBHBIE BH/IbI 1eSITEILHOCTH 00y4aIOIINXCS
pa3aesoB U TeM 4acoB (uudgpossbie)
NPOrpaMMblI o0pa3oBaTe/bHbIE
pecypcsbl
1 IIpocreitmme 14 bubnmnorexka HOK [Ipocrenmme PopMynHpOBaTh OCHOBHBIE IOHATHUS U
reOMETPUYECKHUE https://m.edsoo.ru/7f415e2e | reomeTpruecKue onpeneneHus. Pacro3HaBaTe H3ydeHHBIE
burypsl u ux OOBEKTHI. reoMeTpudeckre GUrypsbl, ONPeaesaTh UX B3aUMHOE
CBOIICTBA. MHOTOYT0JIbHUK, PacmoJIo;KEHUE, BBIIOJIHATD YEPTEXK M0 YCIOBUIO
N3mepenne noMaHasi. CMeXHBbIE 1 3agaud. [IpoBoauTh MpoCTENIIIME TOCTPOCHUS C
reOMEeTPUUECKUX BEPTUKAJIbHBIE YTJIBI. MOMOUIBIO IIUPKYIIS U JTUHEHKHU. M3mepsTh
BEJTMYHH PaGota ¢ npocTeiiiiuMu | TMHEHHBIE U YITIOBbIE BEJIMYMHBI T€OMETPUUECKUX U
yeprexamu. MI3mepenrne | mpakTUyecKux 00beKTOB. OnpenensTh «Ha ria3»
JIMHENHBIX U YTIOBBIX pa3Mepbl peabHbIX 00BEKTOB, TPOBOAUTH IPyOyIO
BEJINYUH, BBIUNCIICHUE OLIEHKY MX pa3MepoB. Pemrats 3a1aum Ha
OTPE3KOB U yIJIOB BBIYMCIICHUE JIJIUH OTPE3KOB U BEJIUYMH YIJIOB.
Pemate 3a1a4m Ha B3aUMHOE PacIOIOXKEHNE
reomerpuueckux guryp. [IpoBoauts
KJIACCU(DUKAIUIO YIJIOB, BEIYUCIATH JINHEHHBIEC U
YIJI0BBIE BEJIMYUHBI, IPOBOAUTH HEOOXO0IUMBbIE
JI0Ka3aTelIbHbIE PACCYXKICHUS. SHAKOMUTHCS C
HUCTOPHUEN pa3BUTHUS TEOMETPUU
2 TpeyroyibHUKN 22 bubnmnorexka [JOK [lonsATHE O paBHBIX Pacnio3naBath napsl paBHbIX TPEYrOJIbHUKOB Ha
https://m.edsoo.ru/7f415e2e | TpeyrosibHHKAxX U TOTOBBIX YEPTEXKax (C yKazaHHEM MPU3HAKOB).
NepBUYHBIE BreiBoauTh ciencTBus (paBeHCTB COOTBETCTBYIOIINX
IIPEJICTABJICHNS O PABHBIX | JJIEMEHTOB) U3 PABEHCTB TPEYTOJIbHUKOB.
¢urypax. Tpu npuznaka | @opMyaupoBaTh ONpPEAETICHUS: OCTPOYTOJIBHOTO,
paBEeHCTBA TYIOYTOJIBHOTO, TIPSIMOYTOJIBHOTO,
TPEYTOJIbLHUKOB. paBHOOEIPEHHOTO, PABHOCTOPOHHETO
[Ipu3Haku paBeHCTBa TPEYroJIbHUKOB; OMCCEKTPHUCHI, BHICOTHI, METUAHbI
IPSIMOYTOJIBHBIX TPEYTrOJIbHUKA; CEPEIUHHOTO NEPIEHANKYIIApa



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

TPEYroJIbHUKOB.
CBOMCTBO MeIUaHbI
PSIMOYT'OJIBHOTO
TPEYroJbHUKA,
MPOBEIEHHOM K
TUTIOTEHY3E.
PaBHoOenpenHbIC U
PaBHOCTOPOHHHUE
TpeyroJibHukH. [Ipuznaku
Y CBOMCTBA
paBHOOEIPEHHOTO
TPEYroJbHUKA.
Hepasenctna B
TEOMETPHH.
[IpssmoyronpHbIit
TPEYrOJIbHUK C YIJIIOM B
30°

OTpe3Ka; IepUMETpa TPEYroJbHUKA.
DopMyIMpOBaTh CBOWCTBA U MPU3HAKU
paBHOOEIPEHHOTO TpeyrojabHuKa. CTPOUTH
YEepTEKH, PEIIATh 3a7aul C IIOMOILBIO HAXOXKICHUS
PaBHBIX TPEYroJIbHUKOB. [IpUMEHATH pU3HaAKU
PaBEHCTBA IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB B
3amadax. Mcmonp3oBate mudpoBbie pecypesl As
MCCIICIOBAHMSI CBOMCTB M3y4aeMbIX (QUTYP.
3HAKOMUTBHCA C UCTOPHEN pa3BUTHS T€OMETPUN

[TapannensHbie
psiMble, CyMMa
YTJI0B
TpPEeYrojbHUKa

14

bub6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢

[TapannenbHbIe IpsMBIE,
ux cBoiictBa. Hakpect
Jexariue,
COOTBETCTBEHHBIE U
OJHOCTOPOHHHUE YTJIbI,
00pa3oBaHHbIE ITPU
NIepECeUeHUN
napajuieIbHbIX IPSIMBIX
cekyiei). [Ipuznak
NapajuIeIbHOCTH IPSIMBIX
4yepe3 paBeHCTBO
paccTOSIHUN OT TOUYEK
OJHOM IPSIMOM J0 BTOPOU
npsimoid. CymMma yrioB
TpeyrojbHuka. BHemnnue
YIJIbl TPEYTOJIbHUKA

DopMyIMPOBATH MOHITHE MAPAJUICTBHBIX TPSIMBIX,
HAXOJMThb NMpaKkTUUeckue npumepsl. M3ydarsb
CBOICTBA YTJIOB, 00pa30BaHHBIX MIPH MEPECCUCHUN
napauleNIbHBIX NPSIMbIX ceKylen. [IpoBoauTs
JIOKAa3aTeNIbCTBA MAPAIIEIIBHOCTH JIBYX IMPSIMBIX C
MOMOIUIBIO YIIJIOB, 00pa30BaHHBIX MPH MEPECCUCHUN
ATUX MPSIMBIX TPEThEH MpsAMOil. Beraucnsate cymmy
YIJI0B TPEYroJIbHUKA U MHOTOYroJIbHHUKA. HaxonuTh
YHCIIOBbIE U OYKBEHHBIE 3HAYCHUS YIJIOB B
FEOMETPUYECKUX 3a7a4aX C UCIOJIb30BaHUEM
TEOPEM O CYMME YIJIOB TPEYTOJIbHUKA U
MHOTOYTOJIbHUKA. 3HAKOMUTBCS C UCTOpUEH
pa3BUTHUSI TEOMETPUU



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

OxpyXHOCTb U 14 bu6mumoreka [JOK OxpyXHOCTb, XOp/a U DopMyIHpOBATh ONPEACIECHUS: OKPYKHOCTH,
KPYT. https://m.edsoo.ru/7f415e2e | quameTp UX CBOWCTBA. XOPJIbl, IMAMETPa M KacaTelIbHOM K OKPY)KHOCTH.
I'eomerpuueckue Kacarenbnas W3yuyaTe UX CBOMCTBA, IPU3HAKU, CTPOUTH YEPTEKH.
IIOCTPOEHHUS OKPY>KHOCTH. HUccnenoBath, B TOM 4YKCiIe UCHOIB3YS HU(PPOBHIE
OKpyXHOCTb, BIIUCAaHHAsl | PECYPCHI: OKPYKHOCTb, BIUCAHHYIO B YTOJI; LIEHTP
B yroi. Ilonsatue o I'MT, | OkpyXKHOCTH, BHUCAHHOU B yroJI; pABEHCTBO
NIPUMEHEHHE B 3aa4ax. OTpE3KOB KacaTenbHbIX. Mcnons3oBaThk metoa ['MT
buccexrpuca u JUI 10Ka3aTelnbCTBa TEOPEM O MEPECEUEHUH
CepEeIMHHBIN OHMCCEKTPUC YIIJIOB TPEYTOJIbHUKA U CEPEINHHBIX
NEPIEeHIUKYISAP KaK NEPIEHIUKYISIPOB K CTOPOHAM TPEYTrOJIbHHKA C
T€OMETPUUECKHE MECTA nomotbio 'MT. OBnageBatb MOHATUSIMEI
To4eK. OKpYKHOCTb, BIIMCAHHOW U OIIMCAaHHOM OKPYKHOCTEH
OTIMCaHHasl OKOJIO TPEeYroJbHUKA, HAXOAUTh LIEHTPBI ATHUX
TPEYroJbHUKA. OKpyXHOCTel. Pemiate OCHOBHBIE 3a/1a4M Ha
OKpyXHOCTb, BIUCaHHAsl | MMOCTPOEHHE: yria, pABHOTO JaHHOMY; CEpPEAMHHOTO
B TPEYrOJIbHUK. NEePHEHANKYIIApA JAHHOTO OTPE3Ka; MPSMOH,
[Ipocreiime 3amaun Ha MPOXOAIIEH Yepe3 JaHHYIO TOUKY U
MOCTPOEHUE MEePHEHANKYIIPHON TaHHOU MPSAMOIA; OMCCEKTPUCHI
JAHHOTO yIJa; TPEYTOJbHUKOB MO Pa3InYHbIM
37€eMeHTaM. 3HAKOMUTBCS C UCTOPHUEN pa3BUTUS
reoMeTpUn
[ToBTOpEHME, 4 bu6nuoreka [IOK [ToBTOpEHME U Pemiats 3a1auu Ha NOBTOPEHUE, UILTFOCTPUPYIOIINE
00001menune https://m.edsoo.ru/7f415e2e | 0600IEHHE OCHOBHBIX CBSI3U MEXIYy Pa3IMYHbIMU YacCTAMU Kypca
3HaHUUI MOHSATUI U METOJIOB
Kypca 7 kiacca
OBUIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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8 KUIACC

Ne HaumenoBanue KosnunuyectBo DJIEKTPOHHbIE OcHoBHOE OcHoOBHBIE BH/IbI /1eSITEILHOCTH 00y4aKOIINXCS
n/n pa3iesioB U TeM 4acoB (uudgpossbie) coJepkaHue
NPOrpaMMblI o0pa3oBaTe/bHbIE
pecypcsbl
YeThIpEXYroJIbHUKU 12 bubnmoreka [JOK [Tapanmnenorpamm, ero | M300pakath 1 HAXOAUTH HA YEPTEKAX
https://m.edsoo.ru/7f417e18 | mpu3HaKu U CBOWCTBA. YETBIPEXYTOJIBHUKN Pa3HBIX BUAOB U UX DJIEMEHTBHI.
YacrtHble ciyyan ®opMyaMpoBaTh ONpPEACIEHUS: TapauIeIorpaMma,
napajuiesIorpaMMOB psIMOYToJIbHHMKA, poM0a, KBaJipara, Tpanenuy,
(mpsAMOYTOJILHUK, POMO, | paBHOOOKOM Tpamneuuu, IpsMOYyroJIbHOM Tpanerui.
KBaJpar), ux npusHaku | /lokaszpIBaTh M UCIIOJIB30BATh MIPH PEIICHUH 33]a4
U cBOMcTBa. Tpanenus. | NpHU3HAKKU U CBOWCTBA: MMapajuIeIorpaMMma,
PaBHOGOKas 1 NpsIMOYroJIbHKMKA, poMOa, KBaJpara, Tpaneuy,
IPSIMOYTOJIbHAS paBHOOOKO Tpamnenuu, IpsIMOYroJIbHOM Tpaneruu.
Tpaneuuu. Meton [TpuMeHsSITh METO/ YIBOCHUS MEAUAHBI
YIIBOEHUS MEIaHBbI. TpeyrojbHuka. Mcnons3oBaTh HU(pOBbIE pecypChl
LlenTpanbHas JUIS UCCTIeIOBAaHUs CBOMCTB U3y4aeMbIX (Uryp.
CUMMETPUS 3HAKOMUTHCS C UCTOPUEHN Pa3BUTHS T€OMETPUH
Teopema daneca u 15 bubmorexa [JOK Teopema daneca u [IpoBOIUTH MOCTPOCHHUSI C TIOMOIIBIO LIUPKYJIIS U

TC€OpEMaA O
IpOINOPHUHUOHAJIBHBIX
OTPEC3KaX, HOI[O6HI)IC
TPCYIrOJIbHUKHU

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

Teopema o
IIPONOPLUOHAIBHBIX
oTpeskax. Cpenuss
JIMHUA TPEYroJbHUKA.
Tpanenus, e€ cpenHss
JIUHUSL.
[IponopuroHanbHbIE
otpesku. LleHTp macc B
TPEYroJbHUKE.
[TogoGHbIe
TPEYroibHUKH. Tpu
npu3HaKa no100us
TPEYroJIbHUKOB.

JMHEHNKHU C UCToNIb30BaHKue TeopeMbl Daneca u
TEOPEMBI O IPONOPIUOHATILHBIX OTPE3KaX, CTPOUTh
4eTBEPTHII MPONOPILHMOHAIBHBIN OTPE30K.
[TpoBOIUTH TOKA3aTENBCTBO TOTO, YTO MEAUAHBI
TPEeYroJbHUKA MEPECEKAIOTCS B OJHON TOUKE, U
HAXOJWTb CBS3b C IICHTPOM MacC, HAXOIUTh
OTHOIICHHE, B KOTOPOM MEHAHbI ACTSATCS TOUKOU
ux nepeceueHus. Haxoautes mompooHbIe
TPEYroJIbHUKH Ha TOTOBBIX YEPTEXaX C YKa3aHHUEM
COOTBETCTBYIOIIUX MPU3HAKOB MOA00Ms. PemaTh
3a/1a4¥ Ha MOJ00HbIE TPEYrOJbHUKH C TTIOMOIIIBIO
CaMOCTOSITEILHOTO MOCTPOCHUS UEPTEXKEN 1
HAXO0XJICHUS MO0OHBIX TPEYTOJIHHUKOB.
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[Tpumenenue moao0us
IPU pEIICHUU
NPaKTHYSCKUX 33]1a4

[IpoBOoaUTE NOKA3ATENBCTBA C UCIIOJIB30BAHUEM
NpPU3HAKOB NOoA00Ms. JloKa3bIBaTh TpU MpU3HAKA
o100 TPEYTOJIbHUKOB. [IpUMEHATh MOTyYeHHbIE
3HAHUS IIPU PELICHUU T€OMETPUYECKUX U
IPAKTUYECKUX 33/1a4. 3HAKOMUTBCS C UCTOpUEH
pa3BUTHUSA FEOMETPUH

[Tnomans. 14 bu6mmoreka [IOK CoiicTBa miomajei OBnazeBaTh NEPBUYHBIMU MPECTABIECHUIMHU 00
Haxoxnenne https://m.edsoo.ru/7f417e18 | reomMeTpuyeCKHX o01w1elt Teopuu mionaau (Mepsel), GopMyIUpOBaTh
IJI0IIA 1N ¢uryp. @opMysl s CBOMCTBA IUIOIIA/IN, BBISICHATD UX HarJIsIHbIN
TPEYTOJILHUKOB U TUTOTIATH CMBICI. BBIBOIHUTE (hOpMyITBI IIomaam
MHOTOYTOJIEHBIX TPEeYroJbHUKA, napajuiesiorpaMmma, TpeyrojibHHUKa, Tpaneluu us3
¢buryp. [Tnomamn napajuiesorpaMmma, (bopMyITBI IITONIAIN IPSMOYTOJIbHHUKA (KBapaTa).
mo100HBIX uUryp Tparnenuu. Beraucienue | BeIBoAUTH GOPMYITBI IIIOMIATH BBITYKIOTO
IUIOMIA/IeN CIIOKHBIX YEeThIPEXYrOJIbHUKA YePe3 TMaroHaIH U YroJl MeXy
¢buryp. [Inomaau HuMmu. HaxonuTe muomanu ¢uryp, n300paxEHHbIX
buryp Ha KIeT4aTou Ha KJIeT4aTou Oymare, UCIOJIb30BaTh pa3OueHHE
oymare. ITnomaan burypsl Ha YacTu U JoCTpanBaHue. Pazouparh
noI00HbBIX (uUryp. MPUMEPHI UCII0JIb30BAHUS BCTIOMOTATEIbHON
3anmauu ¢ IUIOLIA/IN JUIS PEIICHUsI TEOMETPUUYECKUX 3a/1ay.
MPAKTHYECKUM Haxoauts mnomaau nogo06HsIx Guryp. Beraucusrs
COJIep’KaHUEM. IUIONIA/IA PA3IMYHBIX MHOTOYTOJIBHBIX (DUTYD.
Pemenue 3amau ¢ Pematp 3a1aun Ha mionaap ¢ NpakTHUYECKUM
MOMOIUIBIO METOIA coJiep:KaHrueM
BCIIOMOTATENIbHOM
IoIaAn
Teopema [Tudaropa u 10 bubnnorexka [JOK Teopema [ludaropa, u | JoxassiBath Teopemy [ludaropa, ucnons3oBats e€

Hadalia
TPUTOHOMETPHUU

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

€€ NpUMEHEHHUE.
Onpenenenue
TPUTOHOMETPUUECKUX
dbyHKIM OCcTporo yria
IPSIMOYT'OJIBHOTO
TPEYroJbHUKA,
TPUTOHOMETPUYECKHUE

B IIPAKTHYECKUX BBIYHCICHUSIX. POPMYyIHpOBATH
OTpe/ieIeHUs] TPUTOHOMETPUYECKUX (HYHKIUH
OCTPOTO YIjia, MPOBEPSITh UX KOPPEKTHOCTb.
BBIBOIUTH TPUTOHOMETPUYECKHE COOTHOIIECHUS B
OpSMOYTOJIBHOM TpeyroyibHuke. MccnenoBarsh
COOTHOILIEHUS] MEXIYy CTOPOHAMH B MPSIMOYTOJIbHBIX
TpPEYroJbHUKax ¢ yriaMu B 45° u 45°; 30° u 60°.
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COOTHOIICHUSA B
HPSIMOYT OJIBHOM
TPEYrOJbHUKE.
OcHOBHOE
TPUTOHOMETPHUECKOE
TOXIECTBO

Hcnonb3oBath (GopMyIibl IPUBEAECHUS 1 OCHOBHOE
TPUTOHOMETPUYECKOE TOKIAECTBO JJIs1 HAXOKICHUS
COOTHOUIEHUI MEXIY TPUTOHOMETPUYECKUMU
(GYHKIUSME pa3IHYHBIX OCTPBIX YriIoB. [IpumeHsTh
IIOJTy4CHHBIEC 3HAHUS U YMEHUS IIPU PELICHUU
IPAKTUYECKUX 33/1a4. 3HAKOMUTBCS C UICTOPUEH
pa3BUTHSA FEOMETPUHA

VYTIBI B OKPYXKHOCTH. 13 bubnmnorexka HOK Bnucannsie u DopMynHpOBaTh OCHOBHBIE ONIPEIEIICHMUS,
Brincannsle u https://m.edsoo.ru/7f417el18 | neHTpasIbHBIC YIIIbI, CBSI3aHHBIC C YIJIaMHU B Kpyre (BIHCAHHBIN YTOJI,
OTIMICaHHBIE YroJI MEXAY LEHTpaIbHbIN yroi). HaxoauTe BOUCaHHbIE YTIIBI,
YeThIPEXYrOJIbHUKH. KacaTeJIbHOW U XOPJIOH. | onuparomuecs Ha OJHY AYTY, BBIUUCISTH YIJIbI C
Kacarenbnble k VYTrIbl MEXIy XOplaMy | TIOMOIIIbIO TEOPEMBI O BIIMCAHHBIX YTJIaX, TEOPEMBI
okpyxHocTtu. Kacanue U CeKYLIUMHU. O BIIMCAHHOM YETBIPEXYTOJIbHUKE, TEOPEMBI O
OKpYKHOCTEH Bnucannbie u HeHTpajabHOM yriie. MccnenoBaTh, B TOM YUCIE C

OTIMICaHHbIE MOMOUIBI0 IU(POBBIX PECYPCOB, BIIMCAHHBIE U

YETBIPEXYTOJIBHUKU, UX | OIIMCAHHBIE YETBIPEXYTOJIBHUKH, BBIBOAUTH X

MPU3HAKU U CBOMCTBA. CBOICTBA U Mpu3HaKu. Mcroap30BaTh 3TH CBOMCTBA

[IpumeHeHne 3Tux Y NIPU3HAKYU IIPU PELICHUH 3a7a4

CBOWCTB MPU PEUICHUH

FeOMETPHUYECKHX 3a/1ay.

B3zaumHuoe

pPacoIokKEeHUe ABYX

OKPYXKHOCTEH, o01Ine

kacarenbHble. Kacanue

OKpYXHOCTEN
[ToBTOpEHuUE, 4 bubnnorexka [JOK [ToBTOpeHue ocHOBHBIX | PemaTh 3a1auu Ha NOBTOPEHUE, MILTIOCTPUPYIOLLINE
000011eHrE 3HAHUI https://m.eds00.ru/7f417e18 | MOHATUI U METOJIOB CBSI3U MEXIY Pa3IMYHBIMU YacCTAMU Kypca

KypcoB 7 U 8 KJIaccoB,

00o011eHne 3HaHu|

OBIIEE KOJIMYECTBO 68

YACOB I10 ITPOTPAMME
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9 KVIACC

KoanuectBo DJIeKTPOHHbIE OcHoBHOE OcHoBHbBIE BU/BI 1eSITeILHOCTH 00y4ar0IMXcsi
Ne Hamveropariie 4acoB (undposbie) coaepkaHue
pa3aesioB U TeM
n/n o0pa3oBaTejibHbIE
NPorpamMmbIl
pecypcsbl

Tpuronomerpus. 16 bu6mmoreka [IOK Omnpenenenue DopMynHpOBaTH ONPEACICHUS

Teopembl KOCHHYCOB https://m.edsoo.ru/7f41al2c | TpUrOHOMETPUYECKUX | TPUTOHOMETPUYCCKUX (DYHKIIUH TYIBIX U IPSIMBIX

U CUHYCOB. Pemenne byHK1MN yrioB oT 0° yIJI0B. BBEIBOIUTH TEOpEMY KOCUHYCOB U TEOPEMY

TPEYrOJIbHUKOB 10 180°. dopmyms! CUHYCOB (C paiyCOM OITMCAHHON OKPY>KHOCTH).
npusenenus. Teopema | BbiBOIUTH (hopMyIBI UTs1 BBIYMCIICHUS TUTOTIAIEH C
KOCHHYCOB, TEOpEMa HCITI0JIb30BAHUEM TCOPEM TPUTOHOMETPHUN
cuHycoB. Pemenme (bopmyma mromaan TpEyroabHUKA Yepe3 IBe
TPEYroIbHUKOB. CTOPOHBI M YTOJI MEXIY HUMH, (hOopMyJIa TUIOIATH
ITpakTHyecKoe YETBIPEXYTOJIbHUKA YePe3 €ro JUaroHaau | yroj
TIpIMEHEHHE MeX1y HUMH). Pemate TpeyronpHuky. Pemats
JI0Ka3aHHBIX TEOPeM MPaKTHYECKUE 3a]1a4M, CBOSIINECS K HAX0XKACHUIO

Pa3IMYHBIX JIEMEHTOB TPEYroJIbHUKA

[IpeobpazoBanue 10 bubnunoreka [JOK [TonsTue o OcBanBaTh MOHATHE TTPEOOPa30BaHUS TOI00HUS.

noo0us. https://m.edsoo.ru/7f41al2c | npeobpa3oBaHun UccnenoBaTs OTHOLIEHNE JIMHEHHEBIX DJIEMEHTOB

Metpudeckue oJ00usl. buryp npu npeodpazoBanuu nmoaoous. Haxoauts

COOTHOIIEHUS B CoOTBETCTBEHHBIE pUMepHI TOA00HS B OKpYKarouiei

OKPY>KHOCTHU

AJIEMEHTHI MOJ00HBIX
¢uryp. Teopema o
MIPOU3BEICHUN
OTPE3KOB XOP/I,
Teopema o
IIPOU3BEICHUU
OTPE3KOB CEKYILHNX,
TeopemMa O KBajJpare
KacaTeJIbHOM.
[IpuMeHeHue B
pelIeHn

NEHCTBUTENBLHOCTH. BEIBOAUTE MeTprUYeCcKre
COOTHOIIEHUS MEX]Ty OTPE3KaMH XOP/I, CEKYIIHNX U
KacaTeJIbHBIX C UCIOJIb30BAHUEM BIUCAHHBIX YTIIOB
Y TIOJIOOHBIX TPEYroJbHUKOB. Permars
FEOMETPUYECKHE 3a/1a4H U 33J1a41 U3 pPeaTbHON
JKU3HHU C UCTIOIH30BAaHUEM MOA00HBIX
TPEYroJIbHUKOB
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TCOMECTPHUUCCKUX 3ada1

Bexropsl 12 bubmumoreka [IOK Omnpenenenue Hcenonp30BaTh BEKTOPBI KAK HAIIPABJICHHBIC
https://m.edsoo.ru/7f41al2c | BeKTOpOB, CIIOKEHHE U | OTPE3KH, HCCIEI0BATh T€OMETPUICCKUI
BBIYNTAHUE BEKTOPOB, (mepemernienne) U GU3NIECKHIA (CUIIa) CMBICITBI
YMHO’KEHUE BEKTOpA Ha | BEKTOPOB. 3HATh ONPEJIEIICHNUS CYMMbI U Pa3HOCTH
ymciio. Guznueckuil 1 | BEKTOPOB, YMHOKEHHUSI BEKTOpa Ha YHCJIO,
reOMETPUYECKUI HCCIIEIOBATh TEOMETPUIECKUN U (pr3nyecKuii
CMBICJT BEKTOPOB. CMBICIIBI 3TUX onepaluil. Pemate reomeTpuyeckue
Paznoxxenue Bekropa 3a/1a4M C UCIOJIb30BAHUEM BEKTOPOB.
10 JIByM PacknanpiBath BEKTOP MO JBYM HEKOJUIMHEAPHBIM
HEKOJUTMHEAPHbIM BeKkTopaMm. M croib30BaTh CKalsipHOE MPOU3BEACHHE
BekTOopaM. KoopamuHaThl | BEKTOPOB, BBIBOJUTE €0 OCHOBHBIE CBOMCTRBA.
BekTopa. CkansipHoe BbraucisaTs cymmy, pa3HOCTh M CKAIAPHOE
MIPOU3BEICHNE MIPOU3BE/ICHNE BEKTOPOB B KOOPAMHATAX.
BEKTOPOB, €ro [TpuMeHsTh cKalIpHOE IPOU3BEICHUE [T
IIPUMEHEHUE I HAaXOKJICHUs JUIMH U YIJIOB
HaXOXJICHUs JUTMH 1
yrioB. Pemenue 3ama4y
C IOMOILIBIO BEKTOPOB.
[IpuMeHeHne BEKTOPOB
JUISL peLLIeHUs 3aa4
busuku
JlekapTOBBI 9 bubmorexa [JOK JexapToBbI OcBauBaTh MOHATHE MPSAMOYTOJILHONU CUCTEMBI
KOOpJIMHATHI HA https://m.edsoo.ru/7f41al2c | koopaAMHATHI TOYEK Ha KOOPJUHAT, IEKAPTOBBIX KOOPJUHAT TOUKH.
IIJIOCKOCTH IJIOCKOCTH. YpaBHEHHE | BrIBOAUTH ypaBHEHUE MPSAMON U OKPY>KHOCTH.

npsiMOid. YpaBHEHUE
OKPY>KHOCTH.
Koopaunats! Touek
NIEPECEYCHHUS
OKPY>KHOCTH U NPSIMOM.
MeTto KoopauHAT MPU
peleHnn
reOMEeTPUYECKUX 3a/ad,

Beiienate NoaHbIN KBapaT A1 HAXOXKACHUS
LIEHTpa U PaJuyca OKPY>KHOCTH IO €€ ypaBHEHHMIO.
Pemarp 3a1aun Ha HaX0XKIACHHUE TOUYEK
NIepPECEYECHUsI IPSIMBIX U OKPYKHOCTEHN C TOMOLIBIO
MeTo/1a KoopAuHart. Mcnonas3oBaTh CBONCTBA
YTJI0BOTO KO3 PHUIMEHTA NPSIMOM MPH peIIeHUH
3a/1a4, JUIsl ONPENIEIEHNs PACIIOI0KEHUS IPAMOI.
[IpuMeHATh KOOPAMHATHI IPU PELICHUU
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MMPAKTUYCCKUX 3a1a1

F€OMETPUYECKUX U MPAKTUYECKUX 3a]1a4, IS
IIOCTPOEHUS MAaTEMaTUUYECKUX MOJIENIEN peabHbIX
3az1a4 («meTo] KoopauHaty). Ilonp3oBaTecs s
NOCTPOEHHS U MCCIIeIOBAaHUN IIU(PPOBBIMU
pecypcamu. 3HAKOMUTBCSI C UCTOPUEH pa3BUTHS
reOMETpUu

[IpaBuibHBIE
MHOTOYT'OJIbHUKH.
JInvHa OKpYKHOCTH H
IIJIOIIAJb Kpyra.
Beruucnenue
IJI01AIe N

bubmuorexa [JOK
https://m.edsoo.ru/7f41al2c

[IpaBuiibHBIE
MHOTOYTOJIbHUKH.
Yucno n. Inuna
OKPY>XKHOCTH, IYT'H
OKPY>KHOCTH.
Pagnannas mepa yrna.
Ilnomane kpyra,
CEKTOpa, CETMEHTa

DopmynTupoBaTh ONpeAeTIeHNE PABUIBHBIX
MHOTOYTOJIEHUKOB, HAXOIUTh UX JIEMEHTHI.
[Tosb30BaTHCSI MOHATHEM JUTMHBI OKPYKHOCTH,
BBEJIEHHBIM C TIOMOIIBIO MPABHIIEHBIX
MHOTOYT'OJIEHUKOB, OTIPENIENISATh YUCIO T, JUINHY
IYTH ¥ paranHyo Mepy yria. [IpoBoanTs
nepexol OT paAuaHHOM MepHhI yria K TpaJlyCHOU U
Hao00poT. OnpenensiTh mwionans Kpyra. BeiBoauts
dbopMyIbl (B rpaycHOI U panaHHON Mepe) st
JUIMH J1yT, TJIOIA/Iel CEKTOPOB U CETMEHTOB.
Beruucnare mwiomaan Guryp, BKIHOUYAKOIMIKUX
3JIEMEHTHI OKpYKHOCTH (Kpyra). HaxomuTts
IUIOINAM B 33Jja4ax pealbHOM KU3HU

HBI/I}KCHI/IH IIJIOCKOCTHU

bu6nuoreka [IOK
https://m.edsoo.ru/7f41al2c

[TonsATHE O ABM>KEHUU
IIJIOCKOCTH.
[TapannenbHbIi
MEPEHOC, IOBOPOT
IIpumenenue npu
pelIeHny 3a1a4

Pa30upatb npumepsl, HUTFOCTPUPYIOIINE TOHATHS
nBrkeHus1. DopMyIupoOBaTh OMPEIEICHUS
napajuieIbHOrO MepeHoca, IOBOPOTA U OCEBOM
cuMMeTpuu. BBIBOIUTH X CBOMCTBA, HAXOAUTD
HENOJIBWKHBbIE TOUKU. HaXoAUTh IEHTpPHI U OCU
cummMmeTpuii mpocteitmux guryp. [Ipumensars
napauIeIbHBIN IEPEeHOC U CUMMETPHIO TIPH
pEIIeHNU TeOMETPUUYECKUX 3a/1au (pa3doupaTh
npumepsl). Mcrnonb30BaTh 1uisi IOCTPOCHUS U
Uccle0BaHui U(POBBIE PECYpPCHI

[ToBTOpEHue,
000011IeHHE,
CHCTEMAaTHU3alH
3HAHUM

bubnuoreka [IOK
https://m.edsoo.ru/7f41al2c

[ToBTOpEHUE OCHOBHBIX
MOHSITHIA U METOJIOB
KypcoB 7-9 kiaccos,
000011eHuE U

OnepupoBaTh NOHATUAMU: QUTYpa, TOUKA,
npsMasi, yrojl, MHOrOyrojbHHK, paBHOOEpEeHHbBIN
Y PaBHOCTOPOHHUN TPEYTOJIbHUKH,
IPSMOYTOJIbHBIHN TPEYroJbHUK, MEIHaHa,
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cucreMarusanus
3HaHui. [Ipocreimue
reoOMEeTPUYECKUE

(GUrypsl U UX CBOKCTBA.

Wsmepenue
reOMETPUUECKHUX
BEJIMYMH.
TpeyroybHUKH.
[TapannensHble U
NePHEHANKYISIPHBIE
npsimbie. OKPYKHOCTh
U KpYT.
I'eomerpuueckue
MOCTPOEHUA. YTJIbI B
OKPY>KHOCTH.
Bnucannsle u
OIIMCaHHbIE
OKPYXHOCTH
MHOTOYT OJIbHUKOB.

[Ipsimast 1 OKPYXHOCTb.

YeTbIpEXYTroJIbHUKU.
Bnucannsie u
OIIMCaHHbIE
YEThIPEXYTOJIbHUKU.
Teopema [udaropa n
Hayajia
TPUTOHOMETPUH.
Pemenne o6mux
TPEYroJIbHUKOB.
IIpaBunbHBIE
MHOTOYT OJIbHUKH.
[IpeoOpazoBanus

IIJIOCKOCTH. I[BI/I)KGHI/IH.

OucceKkTpuca U BbICOTa TPEYTOJIbHUKA,
napauiesnorpaMm, pomM0O, MPsIMOYTOJIbHHUK,
KBaJpaT, Tparenus; OKpy>KHOCTb, KacaTeJIbHas;
pPaBeHCTBO U NOJ00KE GUTYp, TPEYrOJIBHUKOB;
NapajIeIbHOCTD U MEPIECHINKYIISIPHOCTD MPSMBIX,
YTOJI MEXIY MPSMBIMUA, CAMMETPHS OTHOCUTEIIHHO
TOYKHU U TPSIMOM; JITMHA, PACCTOSHHE, BEIIMYMHA
yIi1a, UIomaab, nepumerp. Mcnoap3oBarb
(bopMyIIBl: IEpUMETPa U TIIOMIATN
MHOTOYTOJIbHUKOB, JUTMHBI OKPYXHOCTH U
TUTOIIAA Kpyra, 00bEMa MpsIMOYT OJIBHOTO
napaenenunena. OnepupoBaTh MOHITUIMU:
NPSIMOYTOJIbHASI CHCTEMa KOOPJIMHAT, BEKTOD;
UCTIOJIb30BATh 3T TMOHATHS ISl TIPEACTABICHUS
JTAHHBIX M PEIIeHU 3a/1a4, B TOM YHUCIIE U3 IPYTUX
y4eOHBIX npeaMeToB. Pemarte 3agaun Ha
IOBTOPEHUE OCHOBHBIX OHATUH, UILTIOCTPALUIO
CBsI3el MEXKIY pa3IMYHBIMU YaCTSIMH Kypca.
Br16upars MmeTon yist penieHus 3aaadu. Pemars
3aJ]auyl U3 MOBCEIHEBHON )KU3HU




[Monobue. CummeTpusi.
[Inmomans. Beruncnenue
romanen. Inomanu
noJI00HBIX (uryp.
JexapToBbl
KOOP/MHATHI HA
IJIOCKOCTH. BeKTOpBI
Ha IUIOCKOCTH

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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IHOYPOYHOE IIVIAHUPOBAHHUE

7 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne m/m Tema ypoka Konrtpoabubie | IlpakTuueckue HppoEKic
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI pecypest
1 [Ipocreiinme reomMmerprueckre 0OBbEKTHI 1 brbamorexa [OK
https://m.edso0.ru/8866b724
bubnuoreka [JOK
2 MroroyrobH, JoMatas L https://m.edsogru/88660b6a
3 CMexHBIC U BEpTUKAIBHBIE YIIIbI 1 Bubamorexa [JOK
https://m.eds00.ru/8866c5c0
4 CMeXHBIC U BEPTUKAIBHBIC YTIIbI 1 bubmorera [JOK
https://m.edso0.ru/8866c7be
5 CMexXHBIC U BEpTUKAIILHBIE YTIIbI 1
6 CMexXHBIC U BEpTUKAIILHBIE YTIIbI 1
7 CMeXHBIC U BEpTUKAIILHBIE YIIIbI 1
8 CMeXHBIC U BEpTUKAIILHBIC YIIIbI 1
9 N3Mepenne TMHEHHBIX U YTIIOBBIX 1
BEJTUYMH, BEIUMCICHUE OTPE3KOB U YIJIOB
10 W3mepenune TMHENHBIX U YTIIOBBIX 1 bubnuorexa [IOK
BEJINYMH, BBIYUCIIEHUE OTPE3KOB U YIIIOB https://m.edso0.ru/8866c3ea
1 N3mepenune MMHEHHBIX U YTTIOBBIX 1
BEJINYMH, BEIYUCIEHUE OTPE3KOB U YIIIOB
12 N3mepeHne IMHEWHBIX U YTIIOBBIX 1
BEJINYMH, BEIYUCIIEHUE OTPE3KOB U YIIIOB
13 [epumeTtp u muomanes ¢puryp, 1



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

COCTAaBJICHHBIX M3 ITPAMOYT'OJIbHUKOB

[epumeTtp u momans Gpuryp,

14 COCTaBJIEHHBIX U3 MPSIMOYIOJbHUKOB
[ToHsiTHE O PaBHBIX TPEYTOJIbHUKAX U
15 IIEPBUYHBIE MPEJICTABICHUS O PABHBIX bubamorexa [OK
urypax https://m.edso0.ru/8866ce80
16 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB brbamorexa [OK
https://m.edsoo.ru/8866d1fa
17 Tpu npr3Haka paBeHCTBA TPEYrOJIbHUKOB bubmmorexa [OK
https://m.edso0.ru/8866d34e
18 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB Bubnmorexa [JOK
https://m.edso0.ru/8866e01e
19 Tpu npusHaka paBeHCTBA TPEYTOJILHUKOB
20 Tpu npu3HaKa paBeHCTBA TPEYrOJIHHUKOB
21 Tpu npu3HaKa paBeHCTBA TPEYrOJIHHUKOB bubmorexa [TOK
https://m.edso0.ru/8866e88e
99 [Ipu3Haku paBeHCTBA NPAMOYTOJIBHBIX
TPEYroJbHUKOB
93 [Ipu3Haku paBeHCTBA NPAMOYTOJIBHBIX
TPEYroJbHUKOB
24 CBOICTBO MeIMaHbI PSAMOYTOJILHOTO bubnuoreka [JOK
TPEYroJibHUKA, TPOBEAEHHON K TUIIOTEHY3€ https://m.edso0.ru/8866e9ec
o5 CBOICTBO MeMaHbI PSMOYTOJILHOTO
TPEYroJIbHUKA, IPOBEAEHHON K THIIOTEHY3€
26 PaBHOOe1peHHbIE U PABHOCTOPOHHUE bubnuoreka [IOK
TPEYrOJIbHUKU https://m.edsoo.ru/8866d6fa
97 IIpu3Haku 1 cBOHCTBA paBHOOEIPEHHOTO bubnuorexa [IOK

TPEYTrOJIbHUKA

https://m.edso0.ru/8866d880



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
https://m.edsoo.ru/8866e9ec
https://m.edsoo.ru/8866d6fa
https://m.edsoo.ru/8866d880

28 [Ipu3Haku 1 cBO¥CTBa paBHOOCIPEHHOTO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866d880
29 [Ipu3Haku u cBOMCTBAa paBHOOEIPEHHOTO bubnuorexa [JOK
TPEYroJIbHUKA https://m.edso0.ru/8866e26¢
30 HepaBencTBa B reomeTpun
bubnuorexa [JOK
31 Hepaserictsa B reomeTpin https:// m.edsocl)_.I ru/8866e3a2
32 HepaBeHncTBa B reomeTpun
33 HepaBeHnctBa B reomeTpun
34 [IpsAMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM B bubnuoreka [JOK
30° https://m.edsoo.ru/8866eb22
[IpsAMOYTOIBHBIN TPEYTOJIBHUK C YTIIOM B
35
30°
36 KonTtponsHas padoTa o Teme bubnuoreka [IOK
"TpeyrosibHUKH" https://m.edsoo.ru/8866ecbc
37 [TapannensHbIe IPsIMBIC, UX CBOMCTBA bubmorexa [TOK
https://m.edso0.ru/8866ef64
38 [Tarerii moctynat EBkiuaa
Haxkpect nexarue, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC MPH bubnuoreka [JOK
MEePECEUCHUH TTapalICIbHBIX MPSIMBbIX https://m.edso0.ru/8866f086
CeKyIIei
Hakpect nexarue, COOTBETCTBEHHBIE U
40 OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHBIC MIPU
MepeceyeHNH MapaieIbHBIX MPSIMBIX
CeKyIIeH
41 Haxkpecr nexarue, COOTBETCTBEHHbIE U

OJIHOCTOPOHHHE YTJIbl, 00pa3oBaHHbIE IPU



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

NEpCCCUCHUH TapAJUICIIbHBIX MTPSAMBIX
CeKyLIen

Hakpect nexaiiue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTIJIbl, 00pa30BaHHBIE IIPU

42 MepeceueHH MapauIeIbHbBIX TPSIMBIX
CeKylIein
Haxkpecr nexarue, COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHHE YTJIbl, 00pa30BaHHBIC MPHU bubnuotexa [JOK
[IEPECEUECHNH NapAIUIEIIBHBIX IPSIMBIX https://m.edso0.ru/8866f3b0
CEeKyIIeil
[Tpu3HaK MmapamueTbHOCTH TPSMBIX Yepe3
44 PaBEHCTBO PACCTOSIHUM OT TOUEK OJTHOU
MPSIMOM IO BTOPOU MPSIMOM
[Ipu3Hak napajiienbHOCTH MPSMBIX Yepe3
45 PaBEHCTBO PACCTOSTHUM OT TOYEK OJTHON
NPpAMOi 0 BTOPOU MPAMOI
46 CymMa yriioB TpeyroJibHUKa bubmorexa [TOK
https://m.eds00.ru/8866f630
47 CymMa yriioB TpeyroJibHUKa bubmorexa HOK
https://m.edso0.ru/8866f8ba
48 Buemrnue yriel TpeyrojibHUKa bubmmorexa [JOK
https://m.edsoo.ru/8866fase
49 Buemrnue yriel TpeyrojibHUKa
KouTtponbHas pabota o Teme
50 "[NapannensHble MpsMbIE, CyMMa YIJIOB bubmorexa LIOK
" https://m.edsoo.ru/8866fe6e
TpeyYroJbHUKa
51 OKpy»XHOCTb, XOPJIbl U TUAMETP, UX bubnmoreka [JOK

CBOICTBa

https://m.edso0.ru/88670800



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

bubmuoreka [IOK

52 KacatenbHas K OKpyHOCTH https://m.eds00.ru/38670e9a
53 OKpyXHOCTb, BIIUCAHHAS B YTOJI
o4 OKpyXHOCTb, BIMCAHHAS B yrOJl
bubnuorexa [JOK
95 [Tonstue o 'MT, npumeHeHue B 3a1adax httos://m.e dSO(])_.Iru 188670136
bubnuotexa [JOK
56 [Tonarue o 'MT, npumeHenue B 3a1a4ax httos://m.e dSO(])_.[ru 188670508
buccekrpuca u cepeMHHBIN
57 MEePICHANKYIISP KaK TEOMETPUUECKUE
MecTa TOYEK
58 OKpYyXHOCTbh, OITUCAHHAS OKOJIO bubnuorexa [JOK
TPEYroJIbHUKA https://m.eds00.ru/88670a62
59 OKpYyXHOCTb, OITMCAHHAS] OKOJIO
TpPeYroJbHUKa
60 OKpYXHOCTbH, BIUCAaHHAS B TPEYTOJIbHHUK Bubamorexa [IOK
https://m.edso0.ru/8867103e
61 OKpyXHOCTb, BIIUCAHHAS B TPEYrOJIbHUK
62 [IpocTeitmme 3aga4n Ha TOCTPOCHUE bubmotera [JOK
https://m.eds00.ru/88671188
63 [Ipocreiimue 3ana4u Ha TOCTPOCHUE bubmmorexa [JOK
https://m.edso0.ru/886712d2
KounTponbHas pabora no teme
64 "OKpyXHOCTb U Kpyr. ['eoMeTpuyeckue bubmorexa HOK
" https://m.edso0.ru/88671462
MOCTPOCHUS
[ToBTOpeHue u 06001IeHNE 3HAHUI
65 OCHOBHBIX TIOHSITUN U METOJIOB Kypca 7 bubmmorexa [JOK

KJ1aCCa

https://m.edso0.ru/886715b6



https://m.edsoo.ru/88670e9a
https://m.edsoo.ru/8867013e
https://m.edsoo.ru/88670508
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

bubmuoreka [IOK

66 Hrorosas koHTpoOJIbHAS paboTa 1 https://m.edsoo.ru/886716ec
[ToBTOpEeHue u 06001IeHNE 3HAHUI
67 OCHOBHBIX IIOHATUI U METOA0B Kypca 7 1
KJ1acca
[ToBTOpEeHue u 0600IIeHNE 3HAHUI
68 OCHOBHBIX NOHSITUH U METOJIOB Kypca 7 1 Bubamorexa [IOK
https://m.edso00.ru/886719bc
KJ1acca
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 68



https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

8 KUIIACC

KosunuecTBo 4acos DJIeKTPOHHBbIE
uudpoBkIe
Nen/m | Tema ypoka Konrpoabubie | IlpakTHyeckue op
Bcero oOpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
1 ITapamnenorpamm, ero NpuU3HaKU U CBOMCTBA 1 bubnmorexa LHOK
P DanM, P https://m.edso0.ru/88671af2
2 ITapanmnenorpamm, ero Npu3HAaKU U CBOMCTBA 1 bubnmorexa LHOK
P P ’ p https://m.edso0.ru/88671cal
3 ITapanmnenorpamm, ero Npu3HaKU U CBOMCTBA 1 bubmmorexa TOK
p p ’ p https://m.eds00.ru/88671ca0
YacTHbIe ClTydad MmapajuieiorpaMMOB
4 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 Bubamorexa [JOK
pAMOYE U,p » KBAZpAT), https://m.edso00.ru/88671dea
MPU3HAKK U CBOMCTBA
YacTHbIe clTydad MmapajuieiorpaMMOB
5 (TIpsIMOYTOJILHHK, pOMO, KBaJIpar), ux 1 bubmorexa [IOK
pAMOYE U,p » KBAZpAT), https://m.eds00.ru/88671f20
MPU3HAKK U CBOMCTBA
YacTHbIe cllydad MmapajuieiorpaMMOB
6 (TIpsIMOYTOJILHHK, pOMO, KBaJIpaT), UX 1 bubmorexa HOK
PAMOYT U,p - KBA/IPAT), https://m.edso00.ru/8867209c
MPU3HAKK U CBOMCTBA
bubmuoreka [JOK
7 T 1
paretit https://m.edso0.ru/88672358
8 PaBHOOOKAs ¥ IPAMOYToJIbHASA TPAIIELIUU 1 Eubmorexa HOK
p T patent https://m.edso0.ru/8867252¢
9 PaBHOOOKAs ¥ IPAMOYTOJIbHASA TPAIELIUH 1 Eubmiorexa OK
p T patet https://m.edso0.ru/88672858
10 Meron yaBOeHUs METMaHbI 1 bubmorexa LIOK

https://m.edso0.ru/88672b14



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
https://m.edsoo.ru/88672358
https://m.edsoo.ru/8867252e
https://m.edsoo.ru/88672858
https://m.edsoo.ru/88672b14

bubnuoreka [IOK

1 HenmpaneHas cinmieTps https://m. eds00.ru/88672b14
12 KonTtposnsHas paboTa o teme bubmmorexa [IOK
"YeTbIpEXyroapHUKN" https://m.edso0.ru/88672c9%
13 Teopema daneca u Teopema o bubnuorexa [JOK
MPOMOPIUOHATIBHBIX OTPE3KaX https://m.edso0.ru/8867337a
14 CpenHsis TUHUS TPEyroJibHUKA bubmmorexa [OK
https://m.edso0.ru/88672e0c
15 CpenHsis TUHUS TPEyroJibHUKA bubmrorexa LIOK
https://m.edso0.ru/88672f38
16 Tpaneuus, e€ cpeaHsist TUHAS Bubamorexa [JOK
https://m.eds00.ru/88672358
17 Tpanenus, e€ cpenHss TMHUA Bubamorexa [JOK
https://m.eds00.ru/88673064
18 [TponopumoHanbHBIE OTPE3KH bubmorexa [IOK
https://m.eds00.ru/88673794
19 [IponopumoHanbHBIE OTPE3KH bubmorexa [IOK
https://m.eds00.ru/88673794
20 LlenTp Macc B TpEYroJIbHUKE bubmorexa HOK
https://m.edso0.ru/886738fc
bubnuorexa [JOK
21 Hozobusie Tpeyroabiiit https:// m.edsoc%.I ru/88673a78
22 Tpu npusnaka mogo0us TpeyroabHIUKOB bubmmorexa [JOK
https://m.edso0.ru/88673bae
23 Tpu npuzHaka nogo6us TPEeyroJbHUKOB bubmorexa LIOK
https://m.eds00.ru/88673d52
24 Tpu npuzHaka nogo6us TPEyroJbHUKOB Bubmmorexa LIOK
https://m.edso00.ru/8867400e
25 Tpu npuzHaka noa06us TPEyroJbHUKOB



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
https://m.edsoo.ru/88673a78
https://m.edsoo.ru/88673bae
https://m.edsoo.ru/88673d52
https://m.edsoo.ru/8867400e

[Tpumenenue moo0us NP perIeHUH

26
MPAKTUYECKUX 3a/1a4
97 KonTtposnsHas padota no teme "[logoOnbIe bubnuorexa [JOK
TpPEeYrojabHUKN" https://m.edsoo0.ru/8867445a
28 CpoiicTBa 1u10111a/1el TEOMETPUUYECKUX bubnuorexa [JOK
¢buryp https://m.edso0.ru/886745fe
29 @opMyItbl IS TUIOLIAAN TPEYTrOJIbHUKA, bubnuorexa [JOK
napajuiesaorpamma https://m.eds00.ru/88674860
30 @opMyItbl IS IUIOLIAAN TPEYrOJIbHUKA, bubnuorexa [JOK
napasienorpaMma https://m.eds00.ru/88674a22
31 DopmyJIbl TS TUIOMIAAN TPEYTrOJIbHUKA, bu6moreka [IOK
napasiesorpaMma https://m.eds00.ru/88674a22
32 @opMyIbl IS IUIONIAAN TPEYTrOJIbHUKA, bubnuoreka [IOK
napasuiesorpaMmma https://m.eds00.ru/88675288
33 @opmyJibl IS TUIOMIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napasuiesorpaMmma https://m.edso00.ru/8867542c
. bubnuoreka [JOK
34 Brruncienue miomanei cioxHbeIX Guryp httos//m.e dsogru 188674678
. bubnuorexa [JOK
35 Tnowat puryp Ha wiersatoit Gymare https:// m.edsoc%.I ru/8867473e
36 [Tnomaau nogo6HbIX huUryp
37 [Tnomaau mogo6HbIX puryp
38 3amaun ¢ MPaKTHUECKUM COJIepKaHUEM bubmorexa LIOK
https://m.eds00.ru/88675558
39 3aauu ¢ IPaKTUYECKUM COJEPKAHUEM bubmorexa LIOK
https://m.edso0.ru/88675684
40 Pemienne 3aga4d ¢ NOMOIIBIO METOAQ bu6mmoreka [JOK

BCIIOMOTaTeIbHOM MIOIIAaN

https://m.edso0.ru/88674f90



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
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

bubnuoreka [IOK

41 KouTtponsHas padora o teme "[Tnomamp" htts://m.eds00.ru/8867579¢
N bubnuotexa [JOK
42 Teopema [Tudaropa u e€ npumeHeHME httos//m.e dSO(])_.Iru 188675918
N bubnuotexa [JOK
43 Teopema [Iudaropa u e€ npumeHeHne httos://m.e dSO(])_.[ru 188675918
N bubnuotexa [JOK
44 Teopema [Tudaropa u e€ npuMeHenue httos://m.e dsocl)_.lru 188675abc
45 Teopema IIudaropa u e€ npumeHenue
46 Teopema [1udaropa u e€ npumeHeHHe
Ornpenenenre TPUTOHOMETPUIECKUX
KIIMI OCTPOTO yria MpsIMOYTOJIbHOTO
47 fgeHyr]j)anHKi TpH}ll"l;HOMI;TpH‘}IIZCKHC bubamorera LOK
https://m.edso0.ru/88675d32
COOTHOIIEHUS B MPSAMOYTOJILHOM
TPEYroJbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO Bubmmorexa [IOK
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
51 KontponbHas padoTa no teme "Teopema bubnuoreka [JOK
[Tudaropa u Havama TpUroHOMETpUH" https://m.edsoo.ru/8a1407e8
59 BrniucanHsle 1 HEHTpaIbHbIE YIIIbI, YOI bubnuoreka [JOK
MEXK/y KacaTeJIbHOW U XOpJ0i https://m.edsoo.ru/8a1415b2
53 BrniucanHelie 1 HEHTpaIbHbIE YIIIbI, YOI bubnunoreka [JOK
MEXy KacaTeIbHOU U XOPAOU https://m.edso0.ru/8a141940
54 BrnivcaHHBIE M IEHTPAIIBHBIE YIJIBI, YTOJI bubnuorexa [IOK
MEXK/y KacaTeJIbHOW U XOpIAOoH https://m.edsoo0.ru/8al41b34
55 VYTibl MEXIY XOpIaMU U CEKYLTUMU



https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
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56

Yrubl MeXIy XOpAaMu U CEKYILIUMU

Bnoucanneie u onmMcaHHbIC

o7 YETBHIPEXYTOJILHUKH, UX TTPU3HAKU U bubmorera [JOK
PEXIT AP https://m.edsoo.ru/8a140f86
CBOCTBa
BrircanHbIe 1 OTIICAHHBIC
58 YEeTBIPEXYTOJILHUKH, UX PU3HAKH U bubmorexa HOK
PEXyT > 1R IP https://m.edso0.ru/8a1416d4
CBOCTBa
BrircanHbIe 1 OTIICAHHBIC
59 YeTBHIPEXYTOJILHUKH, UX MPU3HAKH U bubmorexa HOK
PEXyT 1R IP https://m.edso0.ru/8a1416d4
CBOWCTBa
[IpuMeHeHne CBOWCTB BIMCAHHBIX U
60 OTIMCAaHHBIX YETHIPEXYTOJIHLHUKOB TIPH
pEIICHUH TEOMETPHUSCKUX 3a/1a4
[IpumeHeHre CBOMCTB BIIUCAHHBIX U
61 OTIMCAHHBIX YETHIPEXYTOJLHUKOB TIPH
pELIeHUH TeOMETPUUECKUX 3a/1a4
62 B3anmHoe pacnosioxkeHue IByx bubnuorexa [JOK
OKPYXXHOCTEH, 00IIT1e KacaTeabHbIe https://m.edsoo.ru/8a1410a8
bu6mmoreka [JOK
63 Kacanue okpyxHocrei
Py https://m.edsoo.ru/8a1410a8
KounTtponsHas pabota no teme "YTibl B
bubmuoreka [JOK
64 OKPY>KHOCTHU. Briucanuwsie U onucaHHbIe
| https://m.edsoo.ru/8a141c88
YEeThIPEXYrOJIbHUKH
65 [ToBTOpEHNE OCHOBHBIX MOHATHI U METOJIOB bubnunoreka [JOK
KypcoB 7 u 8 Ki1accoB, 00001IeHre 3HaHU! https://m.edsoo.ru/8al41ddc
66 [ToBTOpEHNE OCHOBHBIX MOHSATHI U METOJIOB bubnunoreka [JOK
KypcoB 7 u 8 KiaccoB, 0000IIeHre 3HaHUH https://m.edsoo.ru/8al4lefe
67 HToroas koHTpoJbHasA paboTa bubnuorexa [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
https://m.edsoo.ru/8a141ddc
https://m.edsoo.ru/8a141efe

https://m.edsoo0.ru/8a142368
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[ToBTOpEHNE OCHOBHBIX MOHATUIA U METOJIOB
KypcoB 7 u 8 kj1accoB, 0000111eHnEe 3HAHU I

bubmuoreka [IOK
https://m.edsoo.ru/8a1420ac
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https://m.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac

9 KUIIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
uudpoBbie
Nen/m | Tema ypoka Kourpoububie | IIpakTuyeckue op
Bcero o0pa3oBaTtejibHbIE
padoTsbI padoThI
pecypchl
1 Onpenenenre TPUrOHOMETPUUECKUX 1 bubnuorexa [JOK
¢byskuuit yrinos ot 0° no 180° https://m.edsoo.ru/8al424bc
2 dopmysbl IPUBEACHUS 1
bubmoreka [IOK
3 T 1
COPEMA KOGHHYCOR https://m.edsoo.ru/8a14336¢
4 Teopema KOCHHYCOB 1
bu6moreka [IOK
5 T 1
SOPEMA KOCHHYCOB https://m.edsoo.ru/8al142d5e
bu6moreka [IOK
6 T 1
SOpEMa CHILycOoB https://m.edsoo.ru/8al142e8a
TeopeMa cuHyCcOB
TeopeMa cuHycoB
9 HaxoxaeHue JJIMH CTOPOH U BEIMYUH YTIIOB 1 bubnuoreka [JOK
TPEYroJIbHUKOB https://m.edsoo.ru/8a1430b0
bubmuoreka [JOK
10 P 1
SIHICHHE TPeyTOIBHILIOR https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
11 P 1
CIHICHHE TPEYTOIBHILIOB https://m.edsoo.ru/8al42ac0
bu6mmoreka [JOK
12 P 1
CIHICHHE TPEYTOIBHILEOB 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 [IOK

13 Pemienne TpeyroibHUKOB
peyr https://m.edsoo.ru/8al42ac0
14 [IpakTHueckoe NpUMEHEHHE TEOPEM bubnuorexa [JOK
CHUHYCOB U KOCUHYCOB https://m.edsoo.ru/8al142c3c
15 [IpakTHueckoe NpUMEHEHHE TEOPEM
CHUHYCOB M KOCHHYCOB
16 KonTponsHas pabora no teme "Perienue bubnuorexa [JOK
TPEYroJbHUKOB" https://m.edsoo.ru/8a14392a
bu6moreka [IOK
17 ITousiTre 0 mpeoOpa3zoBaHUH ITOI00HUS
peoobp a https://m.edsoo.ru/8al143ab0
18 COOTBETCTBEHHBIE DJIEMEHTHI TOI00HBIX bubmoreka [IOK
¢buryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE DJIEMEHTHI HOJ00HBIX
uryp
Teopema o mpou3BeACHUH OTPE3KOB XOP/I,
20 TEO peMa 01l p0H3Be €HHUHU OT pe3KOB ’ bubmorexa [IOK
p P a p . https://m.edsoo.ru/8a14406e
CEKYIIHMX, TeOpeMa O KBaJpare KacaTeJIbHON
Teopema o mpou3BeAEeHNH OTPE3KOB XOP/I,
21 TEO peMa oIl pOI/ISBe €HUHU OT pe3KOB ’ bubmmorexa [IOK
p p a p . https://m.edsoo.ru/8al441a4
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
Teopema o Ipou3BeIEHUH OTPE3KOB XOP/I,
22 TEO peMa oIl pOI/ISBe I[eHI/II/I oT pe3KOB - bubmorexa LIOK
p p . p . https://m.edsoo.ru/8al442da
CEeKYIIUX, TeOpeMa O KBaJpaTe KacaTeIbHOM
23 [IpumeHeHne TeopeM B pelIEHUH bubnuoreka [IOK
reOMETPUUYECKHUX 3a7a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIEHUH bubnuorexa [IOK



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

TCOMCTPHUUYCCKUX 3ada1d

https://m.edsoo.ru/8al443fc

[IpuMeHeHne TeopeM B pellIEeHUN

bu6mmoreka [IOK

25 r€OMETPUUYECKHX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponbHas paboTa o Teme
26 "Hpe§6pa303aine nojobust. MeTpudeckue brbamorexa [OK
COOTHOMIEHA B OKpYKHOCTH" https://m.edsoo.ru/8a1447a8
97 Omnpenenenue BeKTOPOB. OU3HUECKUI 1 bubnuotexa [JOK
F€OMETPUYECKUI CMBICIT BEKTOPOB https://m.eds00.ru/8a144960
28 Clio’)keHue U BBIYUTAHUE BEKTOPOB, bubnuorexa [JOK
YMHOEHHNE BEKTOpa Ha YHCIIO https://m.edsoo.ru/8al44a8c
29 CrnoxeHue ¥ BBIYUTaHHUE BEKTOPOB, bubnuoreka [JOK
YMHOKEHUE BEKTOpa Ha YUCIIO https://m.edso00.ru/8a144d52
30 CrnoxxeHue ¥ BRIYUTAHHUE BEKTOPOB,
YMHOXEHHE BEKTOpa Ha YHUCIIO
31 Paznoxxenue BekTopa 1o ABymM
HEKOJIJTMHEAPHBIM BEKTOPaAM
bu6mmoreka [JOK
32 Koopzutatet Bektopa https:// m.edsoc%.I ru/8al44fbe
33 CkaysipHOE MPOU3BEICHUE BEKTOPOB, €r0 bubmuoreka [{OK
MIPUMEHEHHE JUIsl HAXOXKACHUS JJIMH U yIII0B https://m.edsoo.ru/8a14539c¢
34 CkaysipHOE MPOU3BEICHUE BEKTOPOB, €r0 bubmuoreka [{OK
MIPUMEHEHHE JUIsl HAXOXKACHUS JJIMH U yIII0B https://m.edsoo0.ru/8a14550e
35 Pemrenue 3agau ¢ moMoOIIbIO BEKTOPOB bubmorexa [IOK
https://m.edso0o.ru/8al44c3a
36 Pemrenue 3agau ¢ moMoIIBIO BEKTOPOB bubmorexa LIOK

https://m.edsoo.ru/8a1458c4



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
https://m.edsoo.ru/8a144c3a
https://m.edsoo.ru/8a1458c4

[IpumeHeHure BEKTOPOB [UIsl pellieHns 3a1a4

37 ¢bu3ukn
bubnuorexa [JOK
38 KonTtponeHast padota o teme "Bexropsr"” httos://m.e dSO(])_.[ru 182145h08
39 JlekapTOBBI KOOPIMHATHI TOYEK HA
TUIOCKOCTH
. bubnuotexa [JOK
40 ¥ paBHEHHe MpAMOi https:// m.edsocl)_.I ru/8al4sc48
41 VYpaBHeHHE NpAMOKN
bubnuoreka [JOK
42 ¥ PABHEHIE ORpYKHOCTH https:// m.edso;I ru/8al4635a
43 KoopauHatsl Touek nepeceyeHus bubnuoreka [JOK
OKPY>KHOCTH U NMPAMOM https://m.eds00.ru/8a146620
MeTto1 KOOpAMHAT MIPU PEILICHUU
44 TEOMETPUUECKHX 3aJ1a4, TPAKTHICCKUX
3a/a4
MeTto1 KOOpAUHAT MIPU PEILICHUU
45 reOMETPUUECKUX 33/1a4, MPAKTUYECKUX
3a/a4
MeTo1 KOOpAMHAT MIPH PEIICHUU
46 TreOMETPUYECKUX 33a/1a4, MPAKTUYECKUX
3a/a4
47 KonTtponpHas pabota o Teme "/lekapToBbI bubnuoreka [IOK
KOOPAMHATHI Ha TIOCKOCTH" https://m.edso0.ru/8al46e0e
48 [IpaBunbHBIE MHOTOYTOJIBHUKH, bubnuoreka [IOK

BBIYHCIICHHUE UX 3JICMCHTOB

https://m.edsoo.ru/8al46fda



https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda

bubmuoreka [IOK

49 Hueno m. Jlmiita okpysioCTH https://m.eds00.ru/8a1472c8
bubnuorexa [JOK

50 Hueno m. Jlmiita okpysicocTH https://m.edsocI)_.[ ru/8al4714c

o1 JliHa oyru OKpYKHOCTH
bubnuotexa [JOK

52 Pannantias Mepa yria https:// m.edSO(])_.I ru/8al47l4c

53 [Tnomanp kpyra, CeKTOpa, CerMeHTa brbmmorexa [OK
https://m.edso0.ru/8a147426

54 [Tmomanp kpyra, ceKTOopa, cerMeHTa bubmorexa [TOK
https://m.edso0.ru/8a147750

55 [Tmomanp kpyra, ceKTopa, cerMmeHTa bubmorexa [IOK
https://m.edso0.ru/8a147750

56 TToHsATHE O IBMXEHUU IIIIOCKOCTH bubmmorexa LOK
https://m.edsoo.ru/8a147c82

57 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo0.ru/8a147f16

58 [TapamiensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo0.ru/8a147f16

59 [TapamiensHbIN IEPEHOC, TOBOPOT

60 [TapamiensHbIN IEPEHOC, TOBOPOT

61 [IpumeneHne ABMKEHUIN P pEeIICHUN bubnuoreka [JOK

3a71a4 https://m.edsoo.ru/8a1480e2
KoHnTtponsHas pabota no temam
62 "[IpaBuibHBIE MHOTOYT OJIbHUKH.

OkpyxHOCTb. JIBH>KEHHUS IIIOCKOCTH"



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

[ToBTOpenue, 06001IeHNE, CHCTEMATH3AIUS
63 3HaHui. V3Mepenne reoMeTpuaeckux
BeNUYKH. TpeyrojibHUKN

bu6mmoreka [IOK
https://m.edsoo.ru/8a148524

[ToBTOpeHue, 06001IeHNE, CHCTEMAaTH3AIUS
64 3Hanuil. [lapanensHbie n
MEPIECHIUKYIIAPHBIC TPSMbIE

bu6mmoreka [{OK
https://m.edsoo.ru/8a148650

[ToBTOpenue, 0600IIeHNE, CUCTEMATU3AIIHS
65 3HaHUH. OKPYKHOCTb U KPYT.
I'eoMeTpudeckne MOCTPOCHUS. YTJIbI B

OKPY’KHOCTH

[ToBTOpeHmEe, 0600IIIEHNEe, CHCTEMATH3AITIS
66 3HaHUN. BricanHele 1 onricaHHbBIE
OKPY)KHOCTH MHOTOYTOJIbHHKOB

67 Hrorosas koHTpoJbHAs paboTa

bu6mmoreka [IOK
https://m.edsoo.ru/8a148920

[ToBTOpEeHME, 0600MIIEHNE, CHCTEMAaTH3AITUS
3HAHUH

68
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