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HHOACHUTEJIBHAA 3AIIUCKA

['eomeTpus Kak OAMH U3 OCHOBHBIX PAa3/eOB IIKOJbHOM MaTeMaTHKH, UMEIOIINNA cBOEH
LEeNbI0 00ECIeYnTh H3y4YEeHHE CBOWCTB W pa3MepoB (GUTYp, WX OTHOWICHHA M B3aUMHOE
pacIioio’keHNe, OMHPACTCS Ha JIOTMYECKYIO, JOKa3aTelbHYIO JHHUIO. LIeHHOCTh H3ydeHus
reOMEeTPHUH Ha YPOBHE OCHOBHOT'O O0ILIEro 00pa3oBaHus 3aKII0YAETCs B TOM, YTO OOy4Jaromuics
YUUTCS TPOBOJUTH JOKa3aTeIbHBbIE PACCYKICHUS, CTPOUTH JIOTUYECKUE YMO3AKIIOUYCHHUS,
JIOKA3bIBaTh WMCTUHHBIC YTBEPXKICHUS M CTPOUTH KOHTPIPUMEPHI K JIOKHBIM, IPOBOJHUTH
paccyXKIeHHs «OT IPOTUBHOTO», OTINYATh CBOIMCTBA OT MPHU3HAKOB, (POPMYIUPOBATH OOpaTHBIC
YTBEPKACHHUS.

BTopoii 1enpio n3ydeHusi reOMETPHUH SBIJISETCS UCIOIb30BaHUE €€ KaK MHCTPYMEHTa MpU
pelIeHNH KaKk MaTeMaTHUECKUX, TaK U MPAKTHYECKUX 33/1a4, BCTPEYAIOLINXCS B PEaTbHOMN KU3HHU.
OOyuaromuiicss JODKEH HAYYHTHCS ONPENENIUTh Te€OMETPHUYECKYI0 (PHUTypy, OmmcaTh CIOBAMHU
JTaHHBIA YepTEX WU PUCYHOK, HAWTH TUIOMIA/b 3€MEJIHLHOTO Y4acTKa, pacCunTaTh HEOOXOAUMYIO
JUIMHY OINTOBOJIOKOHHOTO Ka0enst uin TpeOyemble pa3Mepbl rapaxka Juisi aBTOMOOUIIS. DTOMY
COOTBETCTBYET BTOpAsi, BEIYUCIUTENbHAS JIMHUS B M3Y4YCHUU reomeTpuu. [Ipu pemenun 3agad
NPaKTUYECKOTO XapakTepa 0OydJaromMKCs YIUTCS CTPOUTh MaTEMaTHYECKHE MOJICNIH PEaTbHbIX
JKU3HEHHBIX CHUTYyallud, MPOBOAUTH BBIYKMCICHUS U OLICHHWBATh aJ€KBATHOCTh IMOJIYYEHHOIO
pe3yInbTarta.

KpaitHe Ba)XHO TOJYEPKUBATH CBS3M TEOMETPUU C JAPYTHMH YYEOHBIMH IpPEIMETaMHU,
MOTHUBUPOBATh  HCIIONIB30BaTh  ONPEACICHHUS  T'eOMETPUYECKHX  (QUryp ¥ TIOHSTHIA,
JIEMOHCTPUPOBATh MPUMEHEHHE MOJYYEHHBIX YMEHUH B (U3MKe U TEXHHUKE. DTH CBsI3U Hanbosee
SApKO BUIHBI B TeMaX «Bektopb», « TpuroHOMeTpuuecKrue COOTHOIIEHUs», «MeToI KOOpAuHAT
u «Teopema ITudaropar.

VY4eOHbIil kypc «['eomeTpus» BKIIIOYAET CIEIYIOIIME OCHOBHBIE Pa3/esibl COJEPKaHUS:
«'eomerpuueckne ¢GUTypsl W UX CBOMCTBa», «l3MepeHHEe TE€OMETPUUECKUX BETUYHHY,
«JlekapToBBl ~ KOOpAWHATHI HA  MJIOCKOCTH», «BekTopel», «/IBMKEHHS  TUIOCKOCTHY,
«IIpeoOpazoBanus NoJ00U.

Ha uzyuenue yue6HOro Kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiacce — 68 yacos (2
yaca B Hellelr), B 8 kimacce — 68 gacoB (2 daca B Hemeno), B 9 kitacce — 68 gacoB (2 yaca B
HEJIETIIO).



COJAEPKAHUE OBYYEHUA
7 KJIACC

HavanpHele nmonsTus reomerpun. Touka, npsimas, OTpe3OK, Jyd. Yros. Bunabel yrios.
BeprukanpHple UM CMEXHBIE yIubl.  buccektpuca yria. Jlomanas, MHOIOYTOJIbHUK.
[TapamienbHOCTh U NEPIIEHIUKYISIPHOCTD MPSIMBIX.

Cummetpuunble purypbl. OCHOBHBIE CBOMCTBA OCEBOM cuMMETpHH. [IpuMepbl cuMmmMeTpun
B OKPY>KaroIleM MUpE.

OcHOBHBIE TIOCTPOECHMSI € TIOMOILBIO IMPKYJIS U TMHEUKHU. TpeyronbHuK. BeicoTa, Meauana,
OuccekTpuca, uX CBOMCTBA.

PaBHOOEpEHHBII 1 PABHOCTOPOHHUHN TPEYTOJIbHUKH. HepaBeHCTBO TPeyroIbHUKA.

CpoiicTBa M NpHU3HAKM DPAaBHOOEAPEHHOro TpeyrosbHuka. [Ipu3Haku paBeHCTBa
TPEYrOJIbHUKOB.

CpolicTBa M IpHU3HAKU MapajlieNbHbIX NpsiMbix. CymMMma yrioB TpeyrojbHuKa. BHemiHue
YTJIbl TPEYTOJIbHUKA.

[TpsimoyronbHbIN TpeyrojabHUK. CBOWCTBO MeAMaHbl HMPSMOYTIOJIBHOIO TPEYTOJBHUKA,
IpOBEeAEHHOW K runoreHyse. llpu3Haku paBeHCTBA NPSIMOYTOJIBHBIX TPEYTOJbHUKOB.
[TpstmoyTONBbHBIN TPEYTOJIbHUK € yTaoM B 30°.

HepaBeHncTBa B reoMeTpun: HEPABEHCTBO TPEYroJIbHUKA, HEPABEHCTBO O JIJIMHE JIOMaHOM,
TeopeMa o 0oJIbIIeM yrie U 60oblIei cTOpoHe TpeyronbHUKA. [lepneHIuKyIsp 1 HaKJIOHHAS.

I'eomeTprueckoe MecTOo TOuYeK. buccekTpuca yria M CEpelMHHBIN NEPHEHIUKYISIp K
OTpE3KYy KaK FreOMETPUYECKHE MECTa TOYEK.

OkpyXHOCTb M Kpyr, XopJa M JAMaMeTp, HMX CBOiicTBa. B3anMHoe pacrnonoxeHue
OKpYXHOCTH U npsiMoii. KacarenbHas u cexymas K OKpyKHOCTH. OKpy>KHOCTb, BIUCaHHAsI B yTOJI.
BrnincaHnHas u onrcaHHas OKPY>KHOCTH TPEYTOJIbHUKA.

8 KUIACC

YersipéxyronpHuku. llapamnenorpamm, e€ro mpusHakd W CBOMCTBA. YacTHbBIE Cilyyau
napauienorpaMMoB (TIPSIMOYTOJIBHUK, poMO, KBaJpaT), UX NpPU3HAKU U cBoiicTBa. Tpamenms,
paBHOOOKas Tparenus, e€ cBoiicTBa U npu3Haku. [IpsmMoyronbHas Tpaneuus.

Meron ynBoenusi Mmenuansl. lleHTpanbHas cumMmerpus. Teopema Paneca m Teopema O
IIPONOPLUOHAIBHBIX OTPE3KAX.

Cpennve TMHUM TPEYroJbHUKA U Tpanenuu. LleHTp Macc TpeyroibHUKa.

[Tonobue TpeyronbHUKOB, KO3 uiueHT noaoodus. [IpusHaku mogo0ust TPEyroibHUKOB.
[Tpumenenne mo1o0Ust pH pelIeHUH TPAKTUUECKUX 3ajau.

CaolicTBa miomaae reomerpuueckux (uryp. @opmyinsl Ais MIOWAAN TPEYToJIbHUKA,
napauenorpaMma, pom6a u tpaneruu. OTHOIIEHHE TUIO0IIAe MoJ00OHBIX GUryp.

Brruncnenue miomianeii TpeyroJbHUKOB M MHOTOYTOJILHUKOB Ha KJIeT4aToi Oymare.

Teopema ITudaropa. [Ipumenenne Teopems! [ludaropa nmpu peneHnn NpaKTHISCKUX 3a/1a4.

CuHyC, KOCHHYC, TaHI'€HC OCTPOTO YIVIa IPSIMOYIOJBHOIO TpeyrojpHuka. OCHOBHOE
TPUTOHOMETPHUUYECKOE TOXKIECTBO. Tpuronomerpuueckue pyHkiuu yriaos B 30, 45 u 60°.

BrnucanHble W LEHTpaJIbHBIEC YIUIBI, YTOJI MEXKJY KAacaTelIbHOM M XOPIOM. YTIbl MEXIY
XOpAAMH U CEKyIIUMH. BrircanHbIe 1 ONMCaHHbIE YETBIPEXYTONIBHUKHU. B3auMHOE pacnoioskeHne
IBYX OKpyxHocTel. Kacanue okpyknocteit. O01ne KkacaTelbHbIe K IBYM OKPY>KHOCTSIM.

9 KUIACC



Cunyc, xocunyc, TanreHc yriaoB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
DopMyJIbl IPUBEICHHUS.

Pemenne tpeyronpHukoB. Teopema KOCHHYCOB U TeopeMa CHHYCOB. PemieHnue
MPAKTUYECKHX 3aJa4 C UCIOIb30BAaHUEM TE€OPEMbI KOCUHYCOB U TEOPEMBI CHHYCOB.

[TpeoOpazoBanue nonobus. [Togodre cOOTBETCTBEHHBIX 3JIEMEHTOB.

Teopema 0 IpOU3BENEHUU OTPE3KOB XOPA, TEOPEMBI O IIPOU3BEACHUN OTPE3KOB CEKYLIUX,
TeopeMa O KBaJipaTe KacaTelbHOM.

Bektop, nmnuHa (MOAyNb) BEKTOpa, COHANpaBlI€HHbIE BEKTOPHI, ITPOTHUBOMOIOKHO
HAIPaBJIEHHbIE BEKTOPBI, KOJUIMHEAPHOCTh BEKTOPOB, PaBEHCTBO BEKTOPOB, OIEpalMM HaJ
BeKTOpaMHu. Pa3nokeHue BeKTopa 1o JByM HEKOJUIMHEApHbIM BekTopaM. KoopauHaTel BEKTOpa.
CkanspHoe Mpou3BeIeHHEe BEKTOPOB, IPUMEHEHHUE JIsi HaX0XK/IeHUs JUJIMH U YTIIOB.

JlekapToBbl KOOpPAMHATHI HA IJIOCKOCTH. YpaBHEHUS TMPSIMOW U OKPYXKHOCTU B
KOOpJMHATAaX, [IEPECEUCHUE OKPYKHOCTEHN U NpsIMbIX. MeTo1 KOOPAUHAT U €r0 IPUMEHEHHE.

[IpaBuiibHBIE MHOTOYTOJIBHUKH. JlJIMHA OKPYKHOCTHU. ['pajlycHas U paguaHHas Mepa yria,
BBIUKCJICHHE JUIMH OYT OKpYykHOCTel. [1nomanpb kpyra, cektopa, cerMeHTa.

JIBuKeHMsI TITIOCKOCTH U BHYTPEHHHE CUMMETPHUH QUryp (37ieMEeHTapHbIe MPEACTABICHUS).
[TapannensHbIi iepenoc. [1oBopoT.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHHUA IIPOI'PAMMbBI YYEBHOI'O
KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O OBILIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MporpamMMmbl yueOHoro Kypca «I'eomerpusi»
XapaKTepU3yIOTCA:

1) mnarpuoTnyeckoe BOCIIUTAHUE:

IPOSIBJIGHUEM MHTepeca K MpOLUIOMY M HACTOALIEMY POCCHUHCKOM MaTeMaTHKH,
LICHHOCTHBIM OTHOIIEHHUEM K JOCTH)KEHUSIM PpOCCUHCKMX MaTeMaTHKOB M POCCHICKOMN
MaTeMaTUYECKOH IIKOJIbl, K UCIIOJIb30BAHUIO 3TUX JIOCTHKEHUH B APYTUX HayKaX M MPUKIAJHBIX
chepax;

2) rpa:kIaHCKoOe M TyXOBHO-HPABCTBEHHOE BOCIIUTAHME:

TOTOBHOCTBIO K BBIIOJHEHUIO OOSI3aHHOCTEH TIpakJaHMHA M pEaln3aluu ero Ipas,
NPEJCTAaBICHUEM O MaTEeMAaTHYECKHX OCHOBAaX (DYHKIIMOHMPOBAHUS PA3IUYHBIX CTPYKTYD,
SIBJICHUH, TIPOLEAYpP TPaXTAHCKOTO 00IecTBa (Hampumep, BBHIOOPHI, OMPOCHI), TOTOBHOCTHIO K
OOCYX/IEHUIO 3THYECKUX MpOOJieM, CBA3aHHBIX C MPAKTUUYECKUM INPHUMEHEHHEM JOCTHXKEHHUH
HayKH, OCO3HAHUEM BaKHOCTH MOPAJIbHO-3THYECKUX NPUHLIUIIOB B AEATEIbHOCTH YUEHOTO;

3) TpyaoBOe BOCIIUTAHME:

YCTAaHOBKOW Ha AaKTHUBHOE y4YacTHUE B PEUICHUM IMPAKTUYECKUX 3aJlad MaTeMaTH4eCKOU
HalpaBJIEHHOCTH, OCO3HAHUEM Ba)KHOCTH MaTeMaTH4eCKOro 0Opa30BaHUs Ha MPOTSHKEHUHU Bcel
KHU3HU Ul YCHEIHON Npo(ecCHOHaNIbHOM AEATENbHOCTH M Pa3BUTHEM HEOOXOAMMBIX YMEHHH,
OCO3HAHHBIM BBIOOPOM M TOCTPOEHHUEM WHIUBUIYAJTbHOW TpaeKTOPUU OOpa3oBaHUS U
YKU3HEHHBIX IUIAHOB C YYETOM JINYHBIX MHTEPECOB U OOLIECTBEHHBIX TOTPEOHOCTEN;

4) 3cTeTHYECKOE BOCTIMTAHME:

CHOCOOHOCTBIO K 3MOLIMOHAJIBHOMY M 3CTETHUYECKOMY BOCIPHATHIO MaTeMaTHYECKHUX
00BEKTOB, 33/1a4, PELICHU, pacCy>KJIeHUHN, yMEHUIO BUJETh MAaTEMaTUYECKIE 3aKOHOMEPHOCTH B
HCKYCCTBE;

5) HeHHOCTH HAYYHOI'0 O3HAHMA:

OpHUEHTAIlMe B JIEeATENLHOCTH HAa COBPEMEHHYIO CHUCTEMY HAayuHBIX MpeACTaBIeHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pAa3BUTHUS 4YeJIOBEKa, MPHUPOAbI U 0OIIecTBa, NOHUMaHHUEM
MaTeMaTUYeCKOl HayKu Kak c(epbl 4elIOBEYECKOW NeATeIbHOCTH, JTaloB €€ pPa3BUTHUS U
3HAUYMMOCTH JJIs1 Pa3BUTUS LIMBUIIN3ALIMHY, OBJIAJIEHUEM SI3bIKOM MAaTEMATUKU U MAaTEMaTU4YECKOU
KyJIbTYpOH Kak CpEICTBOM IIO3HAaHHS MHUpPA, OBJIAJACHHEM MPOCTEHIIMMHU HABbIKAMU
HCCJIEIOBATENBCKOM 1eATEeIbHOCTH;

6) pusuyeckoe BocnuTaHKE, POPMHUPOBAHUE KYJIbTYPhI 310POBbS M IMOLIMOHAILHOI'0
Os1aromostyqusi:

TOTOBHOCTBIO TPUMEHSTh MaTEMaTUUECKNE 3HAHUS B UHTEPECAX CBOETO 3/10POBbs, BEACHHUS
3I0pOBOro 00pasa >KM3HH (340pOBOE MUTaHHE, COATTAHCUPOBAHHBIN PEXUM 3aHATUN U OTIbIXA,
perynsipHas pu3nyeckas akTUBHOCTb), CPOPMUPOBAHHOCTHIO HaBbIKa pedICKCHH, TPU3HAHUEM
CBOETO IpaBa Ha OMMOKY M TAaKOTO e MpaBa Jpyroro 4eloBeka;

7) 3K0JIOTMYeCcKOoe BOCIIUTAHHE:

OpHEHTalMe Ha MPUMEHEHHE MAaTeMaTHYeCKHX 3HaHMH JUIs pelleHHs 3a7ad B 001acTu
COXPAaHHOCTH OKpY’Kalolled cpelpl, IUIAHUPOBaHMS IMOCTYIKOB M OLEHKHM HX BO3MOXKHBIX
MOCJEACTBUM Ui OKpY>KaloIlel Cpesibl, 0CO3HAHHEM TJI00AJIHOTO XapaKTepa 3KOJIOTMYECKHX
npo0JeM U MyTei uxX pereHus;



8) apanTanus K U3MEHSAIOIMMCS YCJIOBUSM COIUAIBHON U IPUPOIHOI Cpebl:

TOTOBHOCTHHO K IIGIZCTBPISIM B YCJIOBHUAX HGOHpGI[CJIéHHOCTI/I, IOBBIICHUIO YPOBHA cBOCH
KOMIICTCHTHOCTH Y€PC3 MPAKTUUCCKYIO NCATCIbHOCTh, B TOM YHCJIC YMCHUC YUYUTLCA Yy APYIrux
JtoJiel, mpuoOpeTaTh B COBMECTHON NIEATEIBHOCTH HOBBIC 3HAHUS, HABBIKM M KOMIIETCHIIUU U3
OTIbITA IPYTUX;

HE0O0XOIMMOCTBIO B ()OPMHPOBAHNUU HOBBIX 3HAHHI, B TOM 4Yucie (GOPMYIHPOBATH UICH,
IIOHATHUS, THUIIOTC3bI 06 o0OBeKTax u SABJICHUAX, B TOM YHCJIC PAaHCC HCU3BCCTHBIX, OCO3HABATH
neduuThl COOCTBEHHBIX 3HAHUN M KOMIIETEHTHOCTEH, IIIAHUPOBATh CBOE Pa3BUTHE;

CIIOCOOHOCTBIO 0OCO3HABATH CTPECCOBYIO CUTYAIUIO, BOCHPUHUMATH CTPECCOBYIO CUTYAIUIO
KaK BBI30B, TPEOYIOLINI KOHTPMEp, KOPPEKTHPOBATh MPHUHUMAaEeMble DPELICHUS W JCHCTBHS,
dbopMyIUpOBaTh U OLIEHUBATH PUCKHU U TIOCIEACTBUSA, (POPMUPOBATH OTIBIT.

METAINIPEIJMETHBIE PE3YJIbTATBI
ITo3HaBaTe/IbHbIE YHMBepPCcaJbHbIe y4eOHblIe 1elicTBUS

Ba3oBble Jlornueckue AeiicTBUs:

e BBUIBJISATh M XapaKTepU30BaTh CYLIECTBEHHbIE NMPU3HAKU MaTEMAaTHUYECKHX OOBEKTOB,
HNOHATUHM, OTHOLIECHUH MEXAYy MNOHATHSAMH, (QOPMYJIMPOBATH ONpEAETICHHUS IOHATHIH,
yCTaHaBJIMBATh CYIIECTBEHHBIN NPU3HAK KilacCU(UKALMU, OCHOBAHUS AJIs1 0000ILEHUs U
CPaBHEHHUsI, KpUTEPUU TPOBOAUMOI0 aHAJIN3a;

e BOCIpPHUHHUMATh, (HOPMYIHPOBATH U NPEOOPa3OBBIBATH CYKIACHHUS: YTBEPAUTEIbHbBIE U
OTpULATENIbHbIE, EAMHUYHBIE, YACTHBIE U OOIIUE, YCIOBHBIE;

® BBIBIATH MAaTEMATUYECKHUE 3aKOHOMEPHOCTH, B3aUMOCBS3U U MPOTHUBOpEUHs B (pakTax,
JaHHBIX, HAOMIOACHMSIX W YTBEPKACHUAX, Npe/ylaraTb KPUTEPUU Ui BBISIBICHUS
3aKOHOMEPHOCTEN U IIPOTUBOPEYUIL;

e JlenaTh BBIBOJBI C MCIOJB30BAHUEM 3aKOHOB JIOTMKH, ACTYKTUBHBIX U HMHIyKTUBHBIX
YMO3aKI4YEHUH, YMO3aKIFOUEHUH 110 aHAJIOTHH;

e pa3bupath JOKa3aTeIbCTBA MATEMATUUYECKUX YTBEPKACHUH (IpsMbIE U OT MPOTUBHOIO),
IPOBOJUTH CaMOCTOSATEIbHO HECIOXKHBIE JI0KA3aTeNbCTBA MaTeMaTH4YeCKHX (haKTOB,
BBICTPAaNWBaTh apryMEHTALUIO, MPUBOIUTH MPUMEPHl U KOHTPIPUMEPHI, 0OOCHOBBHIBATH
COOCTBEHHBIE PacCykICHUS;

e BBIOMpaTh cHoco0 penieHus y4eOHOM 3anadu (CpaBHUBAThb HECKOJBKO BapHaHTOB
pelieHus, BeIOMpaTh Haubojee MOAXOAAIIUN C Y4ETOM CaMOCTOATEIbHO BbIIEICHHBIX
KpUTEPUEB).

ba3oBble uccienoBarebCKue 1eHCTBHA:

® CMOJNB30BaThb  BONPOCHI  KaK  MCCIENIOBAaTEIbCKUH  MHCTPYMEHT  IO3HaHUS,
(dbopMyIHMpOBaTH BONPOCH], (PUKCUPYIOIIME MTPOTUBOPEUHE, TPOOIeMy, CaMOCTOSTEIHHO
YCTaHABIMBAaTh HCKOMOE M JaHHOE, (OpMUPOBATH TUIOTE3Y, apryMEHTHUPOBATh CBOIO
HO3MIINIO, MHEHUE;

® [IPOBOJIUTH II0 CAMOCTOSTEIBHO COCTaBICHHOMY IUIAHY HECJOKHBIM AKCIEPUMEHT,
HEeOOJIBIIOE UCCIIE0BAHUE [0 YCTAHOBICHUIO OCOOEHHOCTE MaTEMAaTHYECKOT0 OOBEKTa,
3aBHCUMOCTEI 0OBEKTOB MEXTy COOOI;



CaMOCTOSITEIILHO (POPMYITUPOBATH OOOOIIICHHS U BBIBOIBI IO PE3yJIbTaTaM MPOBEIEHHOTO
HAOJIIOJICHUS, WMCCIICAOBAaHUs, OLICHHWBATh JOCTOBEPHOCTH ITOJYYCHHBIX PE3yJIbTATOB,
BBIBOZOB 1 0000IIEHNI;

MIPOTHO3HPOBATH BO3MOXHOE Pa3BUTHE MPOIIECCa, a TAKKE BBIABUTATH MIPEITOJIOKESHUS O
€ro Pa3BUTHH B HOBBIX YCIIOBUSX.

Paborta ¢ unopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh U U30BITOYHOCTH HH(POPMAIUH, TAHHBIX, HEOOXOIUMBIX IS
pELIeHUS 3a1a4H;

BbIOMpaTh, aHAJIM3UPOBATH, CHCTEMATU3UPOBAThb U HUHTEPIPETUPOBATh HH(DOPMALIHIO
pa3IMYHbIX BUJOB U (DOPM Ipe/ICTaBICHHUS,

BbIOUpaTh opMy MpecTaBlieHuss WHGOOPMALIUK U WLTIOCTPUPOBAThH PelIaeMble 3a/1adyu
CXeMaMH, AuarpaMMaMu, HHOU rpadukoi U MX KOMOMHALIMSIMH;

OIICHUBATh HAJAE&KHOCTh MH(POPMAIUKM MO KPUTEPHUSIM, MPEIOKEHHBIM yUUTEIEM WIH
c(hOpMYyJIUPOBAHHBIM CAMOCTOSITENTLHO.

KoMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBUS:

BOCIIPUHUMATH U (POPMYJIMPOBATH CY>KJEHHUS B COOTBETCTBUH C YCIOBUSAMH U IEIISIMHU
o01IeHust, SICHO, TOYHO, T'PaMOTHO BBIpaXaThb CBOIO TOYKY 3pEHUSI B YCTHBIX U
MMCbMEHHBIX TEKCTaX, JaBaTh MOSCHEHUS IO XOJy PELICHUS 3aJa4l, KOMMEHTHPOBATh
MOJTyYEHHBIH Pe3yJIbTaT;

B X0JIe 0OCYKJIEHHS 3a7]aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOU TE€MBbI, MPOOIEMBbI,
perraeMoin 3a/1auu, BbICKA3bIBATh WJIEU, HAIIEJICHHBIE HA MOUCK PELICHUs, COMTOCTaBIATh
CBOM CYKJIEHUS C CY>KICHUSMU JIPYTUX YYACTHUKOB JUAIIOTa, OOHAPYKUBATh Pa3Inyune U
CXOJICTBO TIO3UIIMHA, B KOpPpeKTHOM (opme ¢GopMyIMpoBaTh pa3HOIIIACHUS, CBOU
BO3PaKEHNS,

MPEACTABISATh PE3YNbTAThl PEMICHUS 3a/1aud, SKCIIEPUMEHTA, MCCIIEOBaHUs, MPOEKTA,
CaMOCTOSITENIbHO BbIOMpaTh (opMaT BBICTYIUICHHS C y4€TOM 3a7ad MPE3CHTAlUH U
O0COOCHHOCTEH ayAUTOPHH;

MOHUMAThH U MCIOIh30BaTh MPEUMYIIECTBA KOMAHTHOW M MHAUBHIYAIbHON pabOTHI MIpH
pelieHnr yueOHbIX MaTeMaTHUeCKUX 3a7ay;

MPUHUMATH 1I€JIb COBMECTHOM NI€ATENIbHOCTH, IJIAHUPOBATh OPTaHMU3ALMI0 COBMECTHOM
paboThl, pacpeeNnsaTh BUILI PadOT, JOrOBapUBAThCs, 00CYKIaTh MPOIIECC U Pe3yIbTaT
paboThI, 000011aTH MHEHUSI HECKOJIBKUX JIFOJICH;

y4acTBOBATh B TPYIIIOBBIX (popMax paboThI (00CYyX)AeHHUS, 0OMEH MHEHHUSIMH, MO3TOBBIC
MITYPMBI U JIPYTHE), BBITIOJHITH CBOIO YaCcTh pabOThI M KOOPIUHUPOBATH CBOU JICUCTBUS
C IPyTUMH YJIC€HAMHU KOMaH/Ibl, OIICHUBATh KAYECTBO CBOETO BKJIa/1a B OOIIUI TIPOIYKT IO
KpUTEpUSIM, CHOPMYJIUPOBAHHBIM YYACTHUKAMH B3aUMOJICHCTBUS.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBUSA

Camoopranusamnus:

CaMOCTOSITENIBHO COCTABJIATH IIIaH, AJITOPUTM pEIIeHUs 3aJaud (WIM €ro 4acTh),
BBIOMpPATh CIMOCOO pemIeHuss ¢ YYETOM HMEIOIIMXCSI PECYpCOB M COOCTBEHHBIX
BO3MOKHOCTEH, apryMEHTUPOBAaTb U KOPPEKTUPOBATb BAPUAHTHI PELICHUNU C y4ETOM
HOBOH MH(pOpMAITHH.

CaMOKOHTPOJIb, IMOIIMOHAJILHBIH UHTEJJIEKT:



e BIAAETh CIIOcO0AaMU CaMOINPOBEPKH, CAMOKOHTPOJIS TpOLecca M Pe3ysbTaTra peIIeHHs
MaTeMaTUYECKOHN 3a/1a4u;

® [PEIBUAETH TPYIHOCTH, KOTOPBIE MOTYT BO3HUKHYTH MpPH PELICHUH 337ayd, BHOCHTH
KOPPEKTHUBHI B JEATEIFHOCTh HA OCHOBE HOBBIX OOCTOSTENBCTB, HAWJCHHBIX OLIMOOK,
BBISIBIICHHBIX TPYIHOCTEH;

® OIICHWBATh COOTBETCTBUE PE3yJbTaTa JCSATEIBHOCTH IOCTABICHHON IEJIN U YCIOBUSM,
OOBSICHATH MPUYUHBI JOCTHXKEHHS MIIM HEOCTHIKECHHUS L€, HAXOAUTh OIIMOKY, JaBaTh
OLIEHKY MPHOOPETEHHOMY OIIBITY.

INPEAMETHBIE PE3YJIBTATbBI

K xoniy oOydyenuss B 7 kJjacce OOydYalOIIMICS TMOJYYUT CICAYIOMIUE MPEIMETHBIE
pe3ybTaThI:

Pacnio3HaBaTh UM3ydeHHbIE TI€OMETpPUUYECKHE (UIYpbl, ONpPENeNiTh HUX B3aUMHOE
pacrioyio’keHue, n300pakaTb FeOMETpUUECKUE QUTYPBI, BBIIOIHATH YEPTEIKHU IO YCIOBHIO 334a4H.
W3MmepsaTh NMHEWHbIE U YITIOBbIE BEJIMYMHBI. PeliaTh 3aaud Ha BBIYKUCICHHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB.

Jenatb rpyOylo OLIEHKY JIMHEHHBIX U YIJIOBBIX BEJIMYMH MPEIMETOB B PEAIbHON KU3HH,
pa3sMepoB MPUPOIHBIX 00BEKTOB. PazinnuaTh pa3mMepsl ’TUX 0OBEKTOB 10 MOPSAIKY BETUYUHBI.

Ctpoutp 4epTekH K FeOMETPUUECKHUM 3a/1a4aM.

[Tonb30BaThcs MpHU3HAKAMU pPABEHCTBA TPEYrOJbHUKOB, MCIONb30BaTh IPU3HAKH U
CBOMCTBA paBHOOEIPEHHBIX TPEYTOJIBHUKOB IIPU PELICHNH 33/1a4.

ITpoBOAUTH TOTUYECKUE PACCYKACHUS C UCIIOJIB30BAHUEM I€OMETPUUYECKUX TEOPEM.

[Tonb30BaThbcs NpU3HAKAMHM PAaBEHCTBA MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB, CBOMCTBOM
MeJMaHbl, NPOBEAEHHOM K TUIOTEHY3€ MPSMOYIOJbHOTO TpPEYTroJbHUKA, B pPELIEHUU
FEOMETPUYECKUX 3a7ad.

OnpenensaTs NapajieNbHOCTh MPSIMBIX C MOMOIIBIO YIJIOB, KOTOpble 00pa3yeT ¢ HUMHU
cekymas. OnpenensTh NapauieIbHOCTh MPSAMBIX C IOMOIIbIO PABEHCTBA PACCTOSHUN OT TOYEK
OJIHOM ITPSIMOM 10 TOYEK PYTOM IMPSIMOM.

Pemrate 3agaun Ha KieT4aToit Gymare.

[TpoBOIUTH BHIYMCIEHUS M HAXOAWUTh YHUCIOBbIE M OYKBEHHbIE 3HAYEHUS YIJIOB B
F€OMETPUUECKUX 3a/1a4axX C UCIOJIb30BAHUEM CYMMBI YTJIOB TPEYTOJIbHUKOB U MHOTOYTOJIbHUKOB,
CBOICTB yTJI0B, 00pa30BaHHBIX NP NEPECEUEHHUH ABYX NapaJUIETbHBIX MPSAMBIX ceKyIel. PemaTh
IIPAKTUYECKHE 3a/1a4l Ha HAX0XIEHUE YTJIOB.

Brnasers noHsATHEM reOMETPHYECKOT0 MECTa TOUEK. YMETh ONpeAesTh OUCCEKTPHUCY YyIiia
U CepeNHHBIN NEePIEeHINKYIIAP K OTPE3KY KaK FT€OMETPHUUECKUE MECTa TOUEK.

DopMyIUpOBaTh OMPEENICHUsT OKPYXHOCTU U Kpyra, XOpAbl U JUaMeTpa OKPY>KHOCTH,
II0JIb30BATHCS UX CBOMCTBAMH. Y METh IPUMEHSTH 9TH CBOWCTBA IIPU PEILICHUU 3a/ad.

Bragetp moHATHEM ONUCAaHHOW OKOJIO TPEYTOJIBHUKA OKPYKHOCTH, YMEThb HaXOOWUTh €€
ueHtp. Ilonp3oBarbes GakTamMu 0 TOM, 4TO OMCCEKTPUCHI YITIOB TPEYrOIbHUKA IIEpeceKaroTcs B
OIHOM TOYKE, W O TOM, YTO CEPEIMHHBIC MEPHEHAUKYJAPBl K CTOPOHAM TpPEyTOJIbHHUKA
IIEPECEKAIOTCS B OJTHOM TOUKE.

Brnagerp noHsTHEM KacaTeapHOM K  OKPYKHOCTHM, IOJb30BaTbCsl TEOPEMOW O
NEPIECHIUKYJIAPHOCTH KacaTEIbHOM U paguyca, IPOBEAEHHOTO K TOYKE KaCaHUs.

[Tomp30BaTbCcd  NPOCTEUINIMMH  T€OMETPUYECKMMM  HEPABCHCTBAMHM, IIOHMMAaTh HX
MIPAaKTUYECKUM CMBICIL.



[TpoBOAUTE OCHOBHBIE T€OMETPUYECKHUE IIOCTPOCHMS C TOMOILIBIO HUPKYJISA U JINHEHKH.

K konmy oOyuenuss B 8 kJacce oOydaromuiics MOMYYHUT CJEIYIOIIUE NPEAMETHBIE
pE3yJIbTaThI:

PacniosHaBaTh OCHOBHBIE BHJBI YETBIPEXYTOJBHUKOB, HUX JJIEMEHTBHI, IOJI30BATHCA MX
CBOMCTBaMH IIPU PELICHUH F€OMETPUUECKUX 3aad.

[TpuMeHsTh CBOICTBA TOUKM IEPECEUEHMS] MEIUaH TPEeyrojbHUKa (LIEHTpa Macc) B
peIIEeHnH 3a1ay4.

Bnagers nmoHsATHEM CpEeIHEN JIMHUM TPEYrOJbHHMKA W TpalelMH, IPUMEHATh UX CBOMCTBA
IIPU pEIICHHH TreoMeTpuueckux 3aznad. llomp3oBarecs Teopemoin Paneca U TeopeMOH O
IIPONOPLUUOHAIBHBIX OTPE3KaX, IPUMEHATh UX I PELICHUS IPAKTUYECKUX 3a/1a4.

[TpuMeHsTh pU3HAKU [10100US TPEYTOJIbHUKOB B PELIEHUH F€OMETPUUECKUX 3aau.

[Tonws3oBatbes Teopemoii [Tudaropa ass pemieHus reoMeTpUYECKUX U MPAKTUYECKUX 3ajiau.
CrpouTth MaTeMaTUYECKYIO MOZEIb B IPAKTUYECKUX 3a/1a4aX, CAMOCTOSITENIBHO 1€1aTh YEPTEXK U
HAaXOJUTh COOTBETCTBYIOLIUE JINHBI.

Bnaners nmoHATHAMHM CHHYyCa, KOCMHYyCa W TaHI€HCAa OCTPOrO yIjla IPsSMOYTOJIbHOTO
TpeyrojabHuka. I101p30BaThCS 3TUMHU NOHATUAMM JUI PEILICHUS TPAKTUYECKUX 3aad.

Bbruucnare  (pa3nuuyHbIMM - cllocoO0aMu)  IUIOIIAAb  TPEYrolbHUKAa M IUIOLIaU
MHOTOYTONBHBIX  (uryp (MOnb3ysch, TA€ HEOOXOIUMO, KaIbKylIaTopom). [IpuMeHsTh
IIOJIyYEHHBIE YMEHHUs B IPAKTUYECKUX 3a7a4ax.

Bnagers NOHATUSMH BIMCAHHOTO U LEHTPAJIBHOTO yTIJa, HUCIOJIb30BaThb TEOPEMBI O
BITMCAHHBIX yTJIax, YIJIaX M1y XopJaMH (CeKyIUMH) U YIJIe MeKIy KacaTeIbHOM U XOpAoH pu
pEeLIEHNN TEOMETPUYECKUX 3a]1a4.

Bnaners moHATHEM ONHMCAHHOIO YETBIPEXYTOJBHUKA, NPUMEHSITh CBOMCTBA OMHCAHHOTO
YeThIPEXYTOJIbHUKA TP PEIIECHNN 3aa4.

[TpyMeHATh NOJyYEeHHBIE 3HAHUS HA MPAKTUKE — CTPOUTh MATEMaTHYECKHE MOJEIH I
3a/1a4 peaJbHOM )KU3HU U IPOBOAMTH COOTBETCTBYIOIIME BHIYUCICHUS C IPUMEHEHHEM MOJ00us
Y TPUTOHOMETPUH (TI0NIB3YSICh, I'/I€ HEOOXOUMO, KaJIbKYJIITOPOM).

K koHiy oOyuenus B 9 kjacce oOyyaroumuiics MNOMYYHUT CJEIyIOIIUE NpeIMETHbIE
pe3yabTaThl:

3HaTh TPUTOHOMETPUUECKHE QYHKIIMHU OCTPBIX YTIIOB, HAXOUTh C X TIOMOIIBIO PA3INYHbIE
AIIEMEHTHI TMPSMOYTOJBHOTO TPEYTOJIbHUKA («pelIeHHe NPSIMOYTOJIbHBIX TPEYTOJIbHUKOBY).
HaxoauTs (¢ TOMOIIBIO KANBKYJISITOPA) JUIMHBL U YTIIBI U1 HETAOJUYHBIX 3HAUCHHH.

[Tonp3oBaTbest GOpMyIaMu MPUBEIEHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM TOXKJIECTBOM
JUISL HAXOXKJAEHUSI COOTHOLIEHUI MEX1y TPUTOHOMETPUYECKUMU BETUYNMHAMM.

Hcronb30BaTh TEOPEMBI CHHYCOB U KOCHUHYCOB JJIsI HAXOXACHUS Pa3IUYHBIX 3JIEMEHTOB
TPEYroJbHUKA («PEIIEHUE TPEYTrOJbHUKOB»), MPUMEHATh HUX INPU PELIEHUH T€OMETPHUYECKHX
3a/1a4.

Brnanets nonstusMu npeodpazoBaHusi MOA00HUS, COOTBETCTBEHHBIX 3JIEMEHTOB MOJ00HBIX
¢uryp. Ilonp3oBaThCcsl CBONCTBAMU MMOA00MS TPOU3BOJIBHBIX (DUTYP, YMETh BBIYUCIATH JJIUHBI U
HAXOJUTh YTJIBl y MOA0OHBIX Guryp. IlpumMeHsTs cBoiicTBa MOAOOHS B MPAKTUYECKHUX 337adax.
YMeTb NpUBOAUTH MPUMEPHI TOJOOHBIX (PUTYP B OKPY’KAIOILIIEM MUDE.

[Tosp30BaTbCA TeOpeMaMu O NMPOU3BEACHHH OTPE3KOB XOpJ, O IPOU3BEICHUHU OTPE3KOB
CEKyILHX, O KBaApaTe KacaTeIbHOM.

[lonp30BaThcs BEKTOpaMM, MOHUMATh HMX TEOMETPUYECKMA U (PU3MYECKHH CMBICIH,
OPUMEHATh MX B PELICHUH T'eOMETPHUYECKUX M (U3MYecKux 3anad. [IpuMeHsATH cKanspHoe
IIPOU3BEICHUE BEKTOPOB AJI HAX0XKICHUS JJINH U yIJIOB.



[Tonp3oBaTbcss METOJOM KOOPAMHAT HA IUIOCKOCTH, IPUMEHATh €ro B PEIICHUHU
reOMETPUYECKUX U MPAKTUYECKUX 3a/1a4.

Brnazners MOHATHAMU MPaBUIIBHOTO MHOTOYTOJIBHHKA, JJIMHBI OKPY>KHOCTH, JJTUHBI TyTH
OKPY>XHOCTH M PpaJAMaHHOW Mepbl yIja, YMeTb BBIUMCIIATH IUJIOLIAJb Kpyra M €ro 4acTew.
[TprMeHATH 1OJTy4YeHHbIE YMEHUS B IPAKTUYECKUX 3a/1a4ax.

Haxomute ocu (MM LEHTPHI) CUMMETPUU (PUTYp, TPUMEHSTH JBWKCHUS IUIOCKOCTH B
IIPOCTEUIINX CIIydasiX.

[TprMeHATh NOTy4YEeHHBbIE 3HAHUSA HA MPAKTHKE — CTPOUTh MaTeMaTU4YeCKHE MOAEIH s
3ajjay peaJbHOM KHU3HU U MPOBOAUTH COOTBETCTBYIOIINE BBIUMCIICHUS C IPUMEHEHHEM 000U
U TPUTOHOMETPHUECKUX (DYHKIMH (TIOJIB3YSCh, I7Ie HEOOXOIUMO, KAJIbKYJIATOPOM).



TEMATHYECKOE IINTAHUPOBAHUE

I[TPOTPAMME

7 KIIACC
KoanuectBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne ni/m P Kontpoabnbsie IlpakTuueckue (udpp )
NPOrpamMmbl Bcero o0pa3oBaTtejibHbIE
padoThbI padoThI
pecypcsl
[Ipocreitmune reomeTpudeckue GUrypsl u
P . P uryp bubnnorexa [IOK
1 UX CBOMCTBa. 3MepeHne reoMeTpuIecKux 14
https://m.edsoo.ru/7f415¢e2e
BEJINYUH
bubnunoreka LIOK
2 Tpeyrombuuin 22 ! https://m.edsoo.ru/7f415¢e2e
3 [TapannenbHble MpsiMble, CyMMa yTIJIOB 14 | Bu6moteka [JOK
TPEYrojbHUKA https://m.edsoo.ru/7f415e2e
4 OxkpyXHOCTb 1 KpyT. [ 'eomeTpuueckue 14 | bubnnorexa [JOK
TOCTPOECHUS https://m.edsoo.ru/7f415¢2¢
bu6nunorexa LIOK
5 I1 i 4 1
OBTOpCHHE, 060bmeHHe 3HanHi https://m.edsoo.ru/7f415¢e2e
OBLIEE KOJIMYECTBO YACOB I10 68 4 0




8 KVIACC

KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jesioB U TeM nu¢pposbIe
Ne i/ P Kourposbnbie IIpakTuyeckue (upp )
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
N bubnmoreka [JOK
1 q 12 1
CTPIPEXYTOTBHII https://m.edsoo.ru/7f417¢18
Teopema daneca u Teopema o
2 MPOMOPLUOHAIBHBIX OTPE3KaxX, MOJOOHBIE 15 1 bubmmorexa LOK
POTIOPH pesiax, Hot https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKU
[Imomane. Haxoxaenue momanei
3 TPEYTOJILHUKOB U MHOTOYTOJIBHBIX (hUT 14 1 bubmmorexa LOK
pey Y b https://m.edsoo.ru/7f417¢18
[Tnomaan monoOHBIX Guryp
4 Teopema [Iudaropa u Havana 10 1 bubnunoreka [JOK
TPUTOHOMETPHUH https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTU. BriicanHsie u
5 OIMCAHHBIE YETBIPEXYTOIbHUKH. 13 1 bubnuoreka [IOK
KacarenbHble k okpyxHOCTU. Kacanue https://m.edsoo.ru/7f417e18
OKpPYXHOCTEU
bu6nmoreka [JOK
6 IT 600 i 4 1
OBTOPEHHE, ODODIICHUE SHAMHH https://m.edsoo.ru/7f417¢e18
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 6 0




9 KJIACC

KosnuecTBo yacoB DJIeKTPOHHbIE
HanmeHnoBaHMe pa3ae/ioB U TeM undposbie
Ne i/ P Konrpoabnbsie IIpakTHyeckue (upp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 | Bbu6mumotexa [JOK
CUHYCOB. Penienne TpeyroinbHUKOB https://m.edsoo.ru/7f41al2¢c
) [IpeobpazoBanue mogodus. Merpuueckue 10 | bubnnorexa [JOK
COOTHOIIECHUS B OKPYKHOCTH https://m.edsoo.ru/7f41al2¢c
bubmuoreka [IOK
3 B 12 1
CRTOPEI https://m.edsoo.ru/7f41al2¢c
4 JlekapTOBBI KOOPJIMHATHI HAa TIOCKOCTH 9 1 bubmmorexa [IOK
P PA https://m.edsoo.ru/7f41al2¢c
[IpaBuiibHBIE MHOTOYTOJIBHUKH. [[1Ha
5 OKPY>KHOCTH U TUIOIIAIb KpyTa 8 bubmmorexa [TOK
by " Hv pyra. https://m.edsoo.ru/7f41al2¢c
Brruncnenue nomanei
bu6nunorexa LIOK
6 6
JlpmiKetis WIOCKoCTH https://m.edsoo.ru/7f41al2¢c
7 [ToBTOpenue, 06061IeHNE, 7 5 bu6nunorexa LIOK
cucTeMaTu3auus 3HaHUN https://m.edsoo.ru/7f41al2¢c
OBIIEE KOJIMYECTBO YACOB I10 68 6 0

[TPOTPAMME




HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyectBo yacos DJIEeKTPOHHbIE
Ne Hara uugposbie
n/n Tema ypoxa Bcero Koutpoapupie  Mpaxruyeckue u3ydeHusi  oOpa3zoBaTe/bHbIE
padoThbI padoThI pecypes:
[Ipocreiimme reomeTpudecKue
1 1 https://m.edsoo.ru/cf37bc33
00BEKTHI
2 MHOroyrojasHUK, JIOMaHas 1 https://m.edsoo.ru/7c44aba4
3 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1 https://m.edsoo.ru/6abb5328
4 CMexHbIC U BEPTUKAIBHBIE YTJIbI 1 https://m.edsoo.ru/5bafbef6
5 CMexHbIE U BEPTUKAJIBHBIC YIJIbI 1 https://m.edsoo.ru/c4a576d8
6 CMexHbIC U BEPTUKAIBHBIE YTJIbI 1 https://m.edsoo.ru/59132be7
7 CMexHbIE U BEPTUKAJIBHBIE YIJIbI 1 https://m.edsoo.ru/b25ad662
8 CMexHbIe U BEPTUKAJIbHBIE YIJIbI 1 https://m.edsoo.ru/7efd9{79
N3mepenne JIMHEUHBIX U YIJIOBBIX
9 BEJIWUYVH, BEIYUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/31ef35ab
YIJIOB
N3mepenne JIMHEUHBIX U YIJIOBBIX
10 BEJIMYUH, BBIUNUCIEHUE OTPE3KOB U 1 https://m.edsoo.ru/d3138al5
YTJIOB
W3mepenue TMHEHHBIX U YTIIOBBIX
11 BEJIMYUH, BBIUUCIIEHUE OTPE3KOB U 1 https://m.edsoo.ru/7228de75
yTJIOB
W3mepenue TMHENRHBIX U YTIIOBBIX
12 BEJINYVH, BEIYUCIICHUE OTPE3KOB U 1 https://m.eds00.ru/26388283
YIJIOB




[MepumeTtp u miommaas Guryp,

13 COCTAaBJIEHHBIX U3 https://m.edsoo.ru/313f3af6
MPSIMOYTOJIbHUKOB
[Tepumetp u miomanp Guryp,

14 COCTaBJIEHHBIX U3 https://m.eds00.ru/68567544
MPSMOYTOJIbHUKOB
ITonsTHE O paBHBIX

15 TPEYTOLHUKAX 1 TICPBHHIHRIC https://m.edsoo.ru/654318e6
MPEJICTABJICHUS O PABHBIX
¢burypax
T

16 PH HpH3Haka paserctsa https://m.eds00.ru/662f4758
TPEYTrOJIbHUKOB
T

17 PH HpH3Haka paserctsa https://m.edsoo.ru/a56dafee
TPEYTrOJIbHUKOB
T

18 PH HpH3HAKa paBeHcTBa https://m.edso00.ru/8c898d59
TPEYTrOJIbHUKOB
T 3HaKa PaBEHCTBa

19 PH NPH3HAKA PABCHCTS https://m.edsoo.ru/d7bafal2
TPEYTOJILHUKOB
T

20 PH IPU3HAKA PaBeHCTRa https://m.edsoo0.ru/2a9887a8
TPEYTOJILHUKOB
T

21 PH HpH3HAKa paBeHcTRa https://m.edsoo.ru/9bb24429
TPEYTrOJIbHUKOB
IIpusHaku paBeHcTBa

22 p p https://m.edsoo.ru/a8978b7e
MPSIMOYTOJIBHBIX TPEYTOILHUKOB
IIpusnaku paBeHcTBa

23 p p https://m.eds00.ru/6838bd37

MIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBOICTBO MeIHaHbI

24 IIPSIMOYTOJIBHOT'O TPEYTOJIbHUKA, 1 https://m.edsoo.ru/feba2371
MIPOBEAECHHON K TUIIOTEHY3€
CBOIiCTBO MeIHaHbI

25 MPSAMOYTOJILHOTO TPEYTOJIbHUKA, 1 https://m.edsoo.ru/e77e5f76
MPOBEIEHHON K TUIIOTEHY3€
P 0

26 ABHODEAPCHIHIE 1 1 https://m.edsoo.ru/64cb4ade
PaBHOCTOPOHHUE TPEYTOJIbHUKH
n o

27 PUSHAKH 1 CBOMCTEA 1 https://m.edsoo.ru/daf99266
paBHOOEPEHHOTO TPEYTOJIbHUKA
n .

28 DHSHERH 1 CBORCTEA 1 https://m.edsoo.ru/3c498aal
paBHOOEPEHHOTO TPEYrOJIbHUKA
n .

29 PUSHAKH 1 CROMCTEA 1 https://m.edsoo.ru/4a4597ba
paBHOOEPEHHOTO TPEYrOJIbHUKA

30 HepasencrtBa B reomerpun 1 https://m.edsoo.ru/5¢23¢39d

31 HepasenctBa B reomerpuu 1 https://m.edso0o.ru/61bb5b87

32 HepaBenctBa B reomerpun 1 https://m.edsoo.ru/77e15319

33 HepaseHnctBa B reomMerpuu 1 https://m.edsoo.ru/2a12d145
[Ipssmoyro 1 TPEYTro c

34 pAMOYT HOBHHH TPEYTOMLHHIK 1 https://m.edsoo.ru/cba738df
yriom B 30
N .

35 pHMoerHOLHHH TPEYTOIBHIK € 1 https://m.eds00.ru/79577¢87
yriom B 30
KonTponbHas pabota mo Teme

36 " P P | 1 https://m.edsoo.ru/985d6b47

TpeyroibHUKH

ITapannenbHbIC TPSIMBIE, UX

37 pu P 1 https://m.edsoo.ru/e7alac2d
CBOICTBa

38 [IaTe1it noctynar EBkinna 1 https://m.eds00.ru/82915793




39

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHbIE MPH NTEPECEUCHUN
napajieNIbHBIX MPSMBIX CEKYyIIeH

https://m.edsoo.ru/f8a72ef6

40

Hakpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
00pa3oBaHHBIE TIPH TTEPECEUCHUN
napajIeIbHBIX MPSMBIX CEKYyIIeH

https://m.edsoo.ru/fd45766f

41

Hakpecr nexarue,
COOTBCTCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
00pa3oBaHHBIE MPH ITEPECEUCHUN
MapaJUIEIbHBIX NIPSMBIX CEKYILEH

https://m.edsoo.ru/9bfba414

42

Haxkpecr nexaniue,
COOTBETCTBCHHBIC U
OAHOCTOPOHHUC YTJIBI,
o0Opa3oBaHHbIE IIPU [TEPECEUEHUH
MapaJuIeIbHBIX NPSMBIX CEKYIEeH

https://m.edsoo.ru/dcf58e2¢

43

Hakpect nexamue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIBI,
00pa30BaHHbIE NIPH NIEPECEUEHUN
napajuIeNbHBIX IPSIMBIX CEKYIIeH

https://m.edsoo.ru/2a5b246¢

44

[Ipu3Hak napajuienbHOCTH
MPSIMBIX YEPE3 PAaBEHCTBO
pacCTOAHUN OT TOYEK OJHOU
MPSIMOM 10 BTOPOU MPSIMOM

https://m.eds00.ru/69421486




ITpu3Hak napamiesbHOCTH
IIPSIMBIX YEPE3 PAaBEHCTBO

45 . . 1 https://m.eds00.ru/929568fa
paccTosHUN OT TOYEK OJHOMN
IIPSIMOM 10 BTOPOU MPSIMOM

46 CyMmma yriioB TpeyrojibHUKa 1 https://m.edsoo.ru/caa59a87

47 CyMMa yTii0B TpeyrojibHUKa 1 https://m.edsoo.ru/f71b17d3

48 Bueminue yrisl TpeyrojibHUKA 1 https://m.edsoo.ru/b9223191

49 Bremnue yrisl TpeyrojbHHAKa 1 https://m.edsoo.ru/99eb2824
KonTponbhas pabota no teme

50 "[TapamienbHbie TPsIMBIE, CyMMa 1 https://m.edso0.ru/9917da72
YIJIOB TPEYroJibHUKA"

51 Opr)Kj{ OCTR, XOPIRL 1 MAMEID, 1 https://m.edsoo.ru/64e76d1¢c
UX CBOMCTBA

52 KacarenbHas Kk OKpyKHOCTH 1 https://m.edsoo.ru/b7ee8e8a

53 OKpy’KHOCTb, BIIUCAHHAS B YTOJI 1 https://m.edsoo.ru/ffcae611

54 OKpy»XHOCTbH, BOIHCaHHAs B yTOJ 1 https://m.edsoo.ru/98bbdffd

55 Homsrue o IMT, npuverierie b 1 https://m.edsoo.ru/7aef28db
3aj1a4ax

56 Honsrine o IMT, npimettetirie 5 1 https://m.edsoo.ru/1cal8372
3a1auax
buccekrpuca u cepeMHHBIN

57 MEPIEHIUKYIIAP KakK 1 https://m.edsoo.ru/ef76e82b
TrE€OMETPUUYECKNE MECTA TOUEK

58 i)})l(e};}l/f)(;::;z;onncaHHaﬂ oo 1 https://m.edsoo.ru/564f6fce

59 OKpYKHOCTD, OMHCAHHAL OO0 1 https://m.eds00.ru/99523196

TpeyroJibHUKa




OKPY)KHOCTB, BIIMCaHHas1 B

60 1 https://m.edso00.1ru/3351964c¢
TPEYTrOJIbHUK

61 OKpyAHOCTS, BIIHCAHHAs B 1 https://m.eds00.ru/76e866¢4
TPEYTONBHUK

62 Hpocreitume sazati Ha 1 https://m.edsoo.ru/263dba7¢c
MMOCTPOCHUE

63 Hpocreiiume sanatn Ha 1 https://m.edsoo.ru/f2 1 fcctb
MMOCTPOCHUE
KontponbHas paboTa mo teme

64 "OKpy>KHOCTb U KpYT. 1 https://m.edsoo.ru/le2edcl15
I'eomeTpuueckue noctpoeHus"
[ToBTrOpenue u 06o0IIEHNE

65 3HAHWII OCHOBHBIX IIOHSATHI B 1 https://m.edsoo.ru/ec47a89¢
METOJIOB Kypca 7 Kiacca

66 Hrorosas koHTpoJIbHAsT paboTa 1 https://m.edsoo.ru/594ee318
[ToBTOpenue u o6o0IIEHNE

67 3HAaHWH OCHOBHBIX IIOHSATHH U 1 https://m.eds0o.ru/86b3725a
METOJIOB Kypca 7 Kiacca
[ToBTOpEeHME U 060061IEHNE

68 3HAaHWH OCHOBHBIX IIOHSATHH U 1 https://m.edsoo.ru/49aed132
METOJIOB Kypca 7 Kiacca

OBHIEE KOJIMYECTBO YACOB I10 68

I[MTPOT'PAMME




8 KVIACC

KoanuecTBo yacoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl

ITapanmenorpamm, ero 3HaK

1 PAULICIOTPANIM, ETo TIpHSHAI 1 1 https://m.edso00.ru/f9b299d8
CBOMCTBa
[Tapannenorpamm, €ro npu3Haku U

2 pu PamM, p 1 https://m.edsoo.ru/dddcdd25
CBOMCTBa
I1

3 apfm HCTOTPAMM, SI0 HpHSHAK | 1 https://m.edsoo.ru/77fd6d1d
CBOMCTBA
YacTHele ciiydan
napajuieJorpaMMOB

4 P P 1 https://m.eds00.ru/94c93461
(MpsAMOYTONEHUK, POMO, KBaJIpaT),
WX MPU3HAKU U CBOWCTBA
YacTHele ciydan
napajuieJorpaMMOB

5 P p 1 https://m.edsoo.ru/51911786
(mpsAMOYTOJILHUK, POMO, KBaApar),
WX MPU3HAKU U CBOWCTBA
YacTHele ciydan
napajuieJorpaMMOB

6 P P 1 https://m.edso0.ru/27256434
(mpsAMOYTOJILHUK, POMO, KBa/IparT),
UX MPU3HAKHU U CBOKCTBA

7 Tpaneuus 1 https://m.edsoo.ru/8ef16498
PaBHOOOKas 1 psIMOyTOJTEHAS

8 PAMOY 1 https://m.edsoo.ru/1b7b3ea8
Tpaneuuu




PaBHOOOKAs U IPSIMOYTONIBHAS

9 1 https://m.edsoo.ru/be3cc4de
Tpanenuu
10 Merto yaBOEHUS] MEAUaHbI 1 https://m.edsoo.ru/987cb6e8
11 LlenTpanbHas cumMeTpust 1 https://m.edsoo.ru/9fb2aace
KonTponbhas pabota no teme
12 " . " 1 https://m.edsoo.ru/144684¢c5
YeTbIpEXyroabHUKH
Teopema daneca u Teopema o
13 1 https://m.edsoo.ru/1f164baa
MIPOTOPIIMOHAIBHBIX OTPE3KaX
14 CpenHsis nuHus TpeyroJbHUKA 1 https://m.edsoo.ru/5caa551b
15 CpenHsist TMHUS TPEyTroJIbHUKA 1 https://m.edso00.ru/27335f97
16 Tpanenus, e€ cpeaHss TUHUAS 1 https://m.edsoo.ru/e4935643
17 Tpaneuus, e€ cpeaHss JUHUS 1 https://m.edsoo.ru/43¢7b651
18 [IponoprinoHanbHBIE OTPE3KU 1 https://m.edsoo.ru/4d3cd568
19 [IponopiimoHanbHbIE OTPE3KH 1 https://m.edsoo.ru/537cf2b8
20 [lentp Macc B TpeyroJibHUKE 1 https://m.edsoo.ru/5cfd32c4
21 [TonoGHBIE TPEYTONBHUKH 1 https://m.edsoo.ru/de9d4f1f
T 3HaKa 1noaoo
22 PH TIPH3HAKA TOI00MA 1 https://m.edsoo.ru/3d9d8817
TPEYTOJIbHUKOB
T 0
23 DY HIpH3Hara HoAobus 1 https://m.edsoo.ru/65d233dd
TPEYTOJIbHUKOB
T
24 PH MpH3HALA N000HS 1 https://m.edsoo.ru/2ab3b872
TPEYTrOJIbHUKOB
T 3HaKa 1noaoo
25 DU IPH3HAH HORODMR 1 https://m.edsoo.ru/a87287{2
TPEYTOJIbHUKOB
II 0
26 PHMEHCHIE TOAODIA TpH 1 https://m.edsoo.ru/4a8cbfdf

PEIICHUHU IMPAKTUYCCKUX 3a1a4




KonTponbhas pabota no teme

27 . | https://m.edsoo.ru/f5573351
'TlomoGHBIE TPEYTOIBHUKH
Caoii el

28 BOHCTBA TIOMHanCH https://m.edsoo.ru/dcec5b8¢
r€OMETPUUYECKHUX (DUTYD
Do omIa,

29 PMYJIBL UL TLIOTHAH https://m.edsoo.ru/b91f44ea
TpPEYroJibHUKA, apajljieiorpaMmma
(0]

30 OPMYJIBI UL TLOTHAH https://m.edsoo.ru/d58d8422
TPEYroJIbHUKA, TapaJljieiorpaMma
(0]

31 OPMYJIBL UL TLIOTHAH https://m.edsoo.ru/d1c6cf5b
TpeyrojbHUKa, MapajiesorpaMmma
Do omIa,

32 PMYJIBL UL TLIOTHAH https://m.eds00.ru/958¢8498
TPEYroJIbHUKA, TapaJljieiorpaMma
DopmyIsl A1 IO N

33 PMYJIBLA Had https://m.edsoo.ru/2e5a5¢9d
TpeyrojbHUKa, MapajienorpaMma
B N

34 PIHCIICHHC TITOTHAICH CITOAHBIX https://m.edsoo.ru/c19ff29¢
uryp
ITnoma a KJIETYaTOH

35 JIOMa/ 1 QUIYp HA KICTHATOI https://m.edsoo.ru/c67fd599
Oymare

36 [Tnomanu nono6HbIX GuUryp https://m.edsoo.ru/dclel62f

37 [Tnomaau nonobHbIX GUryp https://m.edsoo.ru/1b83b7d3
3

38 ANATH € TIPAKTHHACCIIM https://m.edsoo.ru/7a6abeed
coJiepKaHuEM
3

39 AT € TPAKTIICCIIM https://m.edsoo.ru/e1fab379
coJiepKaHUuEM
Pemenne 3amay ¢ moMOLIBI0 METOIA

40 HICHHE 3a%ad UH MOTHBIO METO https://m.edsoo.ru/f8fbc711
BCIIOMOTATEIbHON TUIOIIAIN
K 3]

41 OHTPOJIbHA paboTa TO TeMe https://m.edsoo.ru/4247ccd?

"ITnomans"




42

43

Teopema [Tudaropa u eé
MPUMCHEHUE

Teopema [Tudaropa u eé
NpUMEHEHHE

https://m.edsoo.ru/1de9988f

https://m.edsoo.ru/e8c9529b

44

45

46

Teopema [Tudaropa u e
MPUMCHEHUE
Teopema [Tudaropa u eé
IPUMCHCHUE
Teopema [Iudaropa u eé
pUMEHEHUE

https://m.edsoo.ru/da7f91dc

https://m.edsoo.ru/6a4fd62b

https://m.edsoo.ru/398e21a6

47

48

Ornpenenenue
TPUTOHOMETPHUYECKUX (YHKIUN
OCTpPOTO yTIiia MPSIMOYTOJILHOTO
TPEYTOJIbHUKA,
TPUTOHOMETPHUYECCKHE
COOTHOIIIEHUS B IPSIMOYTOJILHOM
TpeyroJbHUKE

OcHOBHOE TPUTOHOMECTPUUCCKOC
TOXICCTBO

https://m.edsoo.ru/557859b

https://m.edsoo.ru/3a89df6a

49

50

51

OCHOBHOE TPUTOHOMETPUYECKOE
TOXKIECTBO

OCHOBHOE TPUTOHOMETPUYECKOE
TOKECTBO

KonTponbhas pabota no teme
"Teopema IIudaropa u Hayana
TpUrOHOMETpHUH"

https://m.edsoo.ru/12127fc1

https://m.edsoo.ru/15d3c665

https://m.edsoo.ru/22adb816

52

Brirucannbie U IEHTpaIbHBIE YTIIbI,
YIoJI MEK1y KacaTeIbHOW U XOPAOH

https://m.edsoo.ru/83f3el4d




53

54

BnucanHble U EHTpaIbHbBIE YTJIbI,
YIoJI MEKJ1y KacaTeIbHOU U XOPAOU

Bnncannble U ieHTpaIbHbIE YIIIbI,
YIoJl MeKly KacaTeIbHOM U XOpI01

https://m.edsoo.ru/49a5642c¢

https://m.edsoo.ru/bec6aabe

55
56

Vsl MeXAy XOpJAaMU U CEKyLIUMU

VYTIIbI MEXTY XOpAaMHu U CEKYIIUMHU

https://m.edsoo.ru/d25ba946
https://m.edsoo.ru/85bb8bb6e

57

Brmicanuslie 1 ormricaHHbIe
YETHIPEXYTOIBHUKH, UX TIPU3HAKH U
CBOMCTBA

https://m.edsoo.ru/72d2d56¢

58

59

60

61

62

BHI/IC&HHI)IG " OITMCAHHBIC
'-IGTI:IpéXYFOJII:HI/IKI/I, Hux HpI/ISHaKI/I Hu
CBOWCTBA

BrucanHbie U onmcaHHbIe
YEeThIPEXYTONBHUKH, UX MPU3HAKU U
CBOMCTBA

HpI/IMeHeHI/IC CBOMCTB BIIMCAHHBIX U
OITMCAHHBIX I'IGT]':I]Z)éXerJ'I]E»HI/IKOB
IIpUu pCHICHUH I'COMETPUICCKUX
3aaad

ITpuMeHeHne CBOMCTB BIMCAHHBIX U
OINMCAHHBIX YETHIPEXYTOJBHUKOB
IIPY PELIEHUN T€OMETPUUYECKUX
3a1a4y

B3anmHOe pacnonokeHue 1ByxX
OKpY>KHOCTEH, 001111e KacaTeIbHbIe

https://m.edsoo.ru/5d95fale

https://m.edsoo.ru/857¢578b

https://m.edsoo.ru/c753c21a

https://m.edsoo.ru/77caflad

https://m.edsoo.ru/22357ffa

63

Kacanue okpyxHocTel

https://m.edsoo.ru/9dd{1952




KonTponbhas pabota no teme

64 "Vl B OKpyXHOCTU. Briicanusie 1 https://m.edsoo.ru/f319755d
Y OIMCaHHBIE YETHIPEXYTOJIbHUKH"
IToBTOpEHKME OCHOBHBIX MOHATUN U

65 METOJI0OB KypcOB 7 U 8 KJIaCCOB, 1 https://m.edsoo.ru/2359¢e41e
000011IeH1E 3HAHUI
[ToBTOpEHNE OCHOBHBIX MOHITHI U

66 METO/I0B KypCOB 7 U 8 KJIacCOB, 1 https://m.edsoo.ru/73d61£d9
000011IeH1E 3HAHUI

67 Hroroas xouTpoapHas padbora 1 https://m.edsoo.ru/7482fa88
[ToBTOpEHKE OCHOBHBIX MIOHATHH U

68 METO/I0B KypCOB 7 U 8 KJIacCOB, 1 https://m.edsoo.ru/e464967b
000011IcHIE 3HAHUI

OBHIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




9 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi odpa3oBaTe/IbHbIE
padoThbI padoThI
pecypcsl
Ornpenenenue
1 TPUTOHOMETPUYCCKHUX (QYHKITUI 1 https://m.edsoo.ru/b3c64e7c
yriioB ot 0° o 180°
2 DopMyJIbl IPUBEICHNUS 1 https://m.edsoo.ru/d78de7ad
3 TeopeMa KOCUHYCOB 1 https://m.edsoo.ru/341bb435
4 Teopema KOCMHYCOB 1 https://m.edsoo.ru/69¢32eb3
5 Teopema KOCUHYCOB 1 https://m.edsoo.ru/78cedc87
6 Teopema cuHyCcOB 1 https://m.edsoo.ru/e91ba449
7 Teopema cuHyCcOB 1 https://m.edsoo.ru/ffc3c8bd
8 Teopema cuHycoB 1 https://m.edsoo.ru/67e612cl
Haxoxnenu
9 AICHIE LTI CTOPOH 1 1 https://m.edsoo.ru/8bcf3969
BEJIMYMH YTJIOB TPEYTOJIbHUKOB
10 Pemenne TpeyronbHUKOB 1 https://m.edso00.ru/2f985b58
11 Pemenne TpeyronbHUKOB 1 https://m.edsoo.ru/d73453dc
12 Pelienue TpeyronbHUKOB 1 https://m.edsoo.ru/9e4e293d
13 Pemienne TpeyronbHUKOB 1 https://m.eds00.ru/9557249d
[IpakTnyeckoe NpUMEHEHUE TEOPEM
14 P P P 1 https://m.edsoo.ru/bdc72cbl
CHUHYCOB U KOCUHYCOB
[IpakTHueckoe MpUMEHEHNE TEOPEM
15 P P P 1 https://m.edsoo.ru/7197tb99
CHUHYCOB U KOCUHYCOB




16

17

KonrponbHas padora no reme
"Pemenue TpeyroJbHUKOB"
[TonsTue o npeobpazoBaHUU
monoous

https://m.edsoo.ru/e784c943

https://m.edsoo.ru/ebf9323e

18

19

20

21

COOTBETCTBEHHBIE DJIEMEHTEI
noJ00HBIX uUryp

COOTBETCTBEHHBIC STIEMEHTHI
noJ00HBIX pUryp

TeopeMa O IMPOU3BCACHHUHN OTPE3KOB
XopAa, TeopeMa O IMpOU3BCACHUU
OTPE3KOB CCKYIIUX, TECOpEMaA O
KBaJpaTe KacaTeJIbHOHU

Teopema 0 mpoU3BEAECHUN OTPEZKOB
XOpH, TeopeMa O IPOU3BEICHUN
OTPE3KOB CEKYIINX, TEOPEMa O
KBaJpaTe KacaTeJlIbHOU

https://m.edsoo.ru/b6¢9917d

https://m.edsoo.ru/15a8fba3

https://m.edsoo.ru/eded2d8e

https://m.edsoo.ru/f22f5b5f

22

Teopema 0 mpoOU3BEAECHUN OTPEZKOB
XO0pA, TeopeMa O IPOU3BEIECHUN
OTPE3KOB CEKYLINX, TEOPEMA O
KBaJpaTe KacaTeJlIbHOU

https://m.edso00.ru/834b9462

23

24

25

[IprMeHeHne TeopeM B pEeLICHUH
r€OMETPUUYECKHX 3a/1a4

HpI/IMeHeHI/IC TCOPEM B PCLICHUU
TCOMETPHUICCKUX 3aaa4d

HpI/IMeHeHI/IC TCOPEM B pPCLICHUU
TCOMCTPHUYCCKUX 3aaaY

https://m.edsoo.ru/1c13d2d7

https://m.edsoo.ru/17b7b4d4

https://m.edsoo.ru/af72d448

26

KonTponbhas pabota no teme
"IIpeobpa3oBanue moaoous.

https://m.edsoo.ru/da5138ee




MeTtpuyeckue COOTHOIICHHUS B
OKpy>kHOCTH"

Omnpenenenre BEKTOPOB.

27 DU3NYECKUH U TEOMETPUUYECKUI https://m.edsoo.ru/53a4c485
CMBICJI BEKTOPOB
CioskeHHe U BEIYUTAaHUE BEKTOPOB,

28 p https://m.edsoo.ru/d5¢7dc9e
YMHOXEHHE BEKTOpa Ha YUCIIO
CiokeHne U BEIMUTAaHUE BEKTOPOB,

29 p https://m.edsoo.ru/5fc8e3ef
YMHOXCHHE BEKTOpa Ha YUCIIO
CnokeHre U BEIUMTAaHHE BEKTOPOB,

30 p https://m.edsoo.ru/b66195d4
YMHOKEHHUE BEKTOpa Ha YUCIIO
Paznoxxenne BekTopa 110 AByM

31 p By https://m.edsoo.ru/d57fedf3
HEKOJUTMHEAPHBIM BEKTOpaM

32 Koopaunatsl BekTOpa https://m.edsoo.ru/393e5532
CkanspHOE NMPOU3BEICHHE

33 BEKTOPOB, €TI0 IPUMEHEHUE IS https://m.edsoo.ru/4c2c7ae3
HAaXOKJI€HU JIJIMH U YTJIOB
CkansipHO€ MpOU3BEIECHNE

34 BEKTOPOB, €r0 MPUMEHEHUE JIJIs https://m.edsoo.ru/6e5f3e8d
HaXOKJIEHUS JIIUH U YTJIOB
Pemrenue 3agad ¢ moMOIILIO

35 A B https://m.eds00.ru/7788ed68
BEKTOPOB
Pemenue 3amau ¢ TOMOIIBIO

36 a B https://m.edsoo.ru/b1d59d28
BEKTOPOB
ITpumeHenre BEKTOPOB IS

37 p POB 2t https://m.edsoo.ru/8facee39
perieHus 3a1ad GU3nKu
KonTtponsHas padora 1o teMe

38 p p https://m.edsoo.ru/181256¢cb

"BexTops!"




HCKapTOBBI KOOpAHWHAThI TOYCK Ha

39 1 https://m.edsoo.ru/6a4cbbba
IJIOCKOCTH
40 VYpaBHeHue npsamoit 1 https://m.edsoo.ru/cd67f435
41 YpaBHeHUE NPAMOi 1 https://m.edsoo.ru/c2723581
42 VYpaBHEHHE OKPYKHOCTH 1 https://m.edsoo.ru/d858d33e
43 Koopurarst Totiex H?pecequHH 1 https://m.edsoo.ru/76b1be7d
OKPY>KHOCTHU U TIPSIMOi1
MeTto KOOpAUHAT MIPH PEIICHUN
44 reoMEeTPUUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/2fc365¢5
MPaKTUYECKHUX 3a/1a4
MeTto KOOpAMHAT MIPH PEIICHUN
45 reoMEeTPUUYECKHUX 3aj1ay, 1 https://m.edsoo.ru/e12ca595
MPAKTUYECKUX 3a7a4
Meroa KOOpAUHAT IPH PELIEHUHN
46 reoMEeTpUUYECKHUX 3aj1ad, 1 https://m.edsoo.ru/cdca5a96
MPaKTUYECKUX 3a/1a4
KonTponbHas padbora no teme
47 "JlexapTOBbI KOOPAMHATHI Ha 1 https://m.edsoo.ru/e254eff4
IJIOCKOCTH"
48 Hpasmibitbie MHOTOYrONbHIIKIL, 1 https://m.edsoo.ru/5733b61f2
BBIYHCIICHUE UX DJIIEMEHTOB
49 Yucno n. /[nHa okpykHOCTH 1 https://m.edsoo.ru/e4371f68
50 Yucno m. JInuHa OKpy>KHOCTH 1 https://m.edsoo.ru/a53cddfa
51 JlnvHa 1yru OKpy»KHOCTH 1 https://m.edsoo.ru/3a858db3
52 Paagnannas mepa yria 1 https://m.edsoo.ru/d885149f
53 [Inomane kpyra, cekropa, cerMeHTa 1 https://m.edsoo.ru/984c824c
54 [Inomane kpyra, ceKTopa, CErMEHTa 1 https://m.edsoo.ru/729f9dda




55 [Imomane kpyra, CEKTOpa, CErMEHTa 1 https://m.edsoo.ru/f76de8ab
56 TlousiTe 0 ABMXKEHHUHU INIOCKOCTHU 1 https://m.edsoo.ru/376d67dd
57 [TapannenbHbIN IEpEeHOC, TOBOPOT 1 https://m.edsoo.ru/5e85661a
58 [TapanienbHbIN IEpEeHOC, TOBOPOT 1 https://m.edsoo.ru/94431449
59 [TapannensHbIN IEPEHOC, TOBOPOT 1 https://m.edsoo.ru/2balc265
60 [TapanienbHbIN IEpEeHOC, TOBOPOT 1 https://m.edsoo.ru/af48c48e
61 UpHmenenie ABILKeHHi 1pi 1 https://m.edsoo.ru/ff7d8897
pelieHuu 3aaa4y
KonTponbhas pabota nmo rTemam
"[IpaBUSIbHBIE MHOTOYTOJIbHUKH.
62 1 https://m.edsoo.ru/ele8acla
OKpyXHOCTb. JIBH>KEHHS
MJI0CKOCTH"
[ToBTOpEHHE, 0000IICHUE,
63 CHOTEMATHSAIIA SHATHH. 1 https://m.edsoo.ru/72edal63
N3mepenne reoMmeTpuuecKux
BenUYUH. TpeyroabHuKH
[ToBTOpenue, 06001IEHNE,
64 CHCTEMATHIATI SHATHH. 1 https://m.edsoo.ru/92569f1e
ITapayienpHbie U
NepHEeHANKYISIPHBIE TPSIMBbIE
[ToBTOpenue, o6odIIEHKE,
cUCTEeMaTU3alus 3HaHUM.
65 OKpy)HOCTb U KPYT. 1 https://m.edsoo.ru/f15718de
I'eomeTpuueckue nocTpoeHus..
VYribl B OKpYKHOCTH
66 Hostopenne, obodwente, 1 https://m.edso0o.ru/5b4988db

CHCTeMaTHU3allus 3HaHUH.




BrmcanHbie 1 onmMcaHHBIE
OKPY’KHOCTU MHOI'OYT'OJIbHUKOB

67 HroroBast kKoHTpoIbHAs paboTa 1 https://m.edsoo.ru/f9e5a2db
II 600
68 OBTOPEHHE, 000 meHIfe’ 1 https://m.edsoo.ru/2346d284
cucTeMaTu3alus 3HaHUI
OBILIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




IMPOBEPSIEMBIE TPEEOBAHUS K PE3YJIHBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHON IPOI'PAMMBI

7 KUIIACC
Kon .
IIpoBepsiemble npeAMeTHbIE Pe3yJIbTATHI 0CBOCHHUSI OCHOBHOI
NpoBepsieMoro .
o0pa3oBaTe/IbHOM MPOrPaMMbl OCHOBHOI0 00111ero 00pa3oBaHus
pe3yJbTarTa
6 ['eomeTpus
Pacnio3naBaTh n3y4eHHbIE TeOMETpUUYECKUE (DUTYPBI, OMIPEIEISITh UX
B3aMMHOE PAacIOJIOKEHHE, M300pakaTh reOMEeTpUYecKue (Urypsl,
6.1 BBIMIOJHATh YEPTEXKU IO YCIOBUIO 3amaud. M3MepsTh JMHEHHBbIE U
YIJIOBBIE BEJTMYMHBI. Pemiare 3a1aun Ha BBIUMCIEHHUE JIJTMH OTPE3KOB
Y BEJIMYUH YTJIOB
Jenatb rpy0yro OLIEHKY JMHEHHBIX U YIJIOBBIX BEJIMYMH NMPEIMETOB B
6.2 peaibHOM JKM3HH, pa3MepoB MPHUPOAHBIX OO0BEKTOB. Paznnuarh
pasMephl ITUX 0OBEKTOB I10 MOPSAIKY BETHUHUHBI
6.3 CTpouTh 4epTeKH K F€OMETPUUECKHUM 3a/iadam
ITosp30BaTbCA IIpU3HAKaAMU paBeHCTBa TPEYrOJIbHUKOB,
6.4 UCIONIb30BaTh  NPU3HAKM U CBOMCTBA  paBHOOEIPEHHBIX
TPEYrOJbHUKOB IIPU PEILIEHUU 3a7a4
65 [IpoBoAMTHL  JIOTMYECKHE  PACCYKIEHUS C  HCIOJIb30BAaHUEM
' TEOMETPUUECKUX TEOPEM
ITonb30BaTbCA IpU3HaKaMu paBeHCTBa IPSIMOYTOJIBHBIX
6.6 TPEYTroJIbHUKOB, CBOMCTBOM MEJIUAHBI, MTPOBEIEHHON K THIIOTEHY3€
IIPSIMOYTOJIBHOTO TPEYTOJIbHUKA, B PEIIEHUN T€OMETPUUECKUX 3a/1a4
OnpenensaTs NapajjieIbHOCTh MPSIMBIX C TOMOLIBIO YIJIOB, KOTOPBIE
67 oOpa3yer ¢ HUMH cekyias. OnpeaensTs MapaieabHOCTh MPSIMBIX C
' MIOMOLIBIO PABEHCTBA PACCTOSAHUMN OT TOYEK OJJHOM MPSIMOM JO TOUEK
JIPYTOU MPSIMOit
6.8 Pemate 3amaun Ha kieTyaTon Oymare




6.9

[IpoBOIUTH BBHIYMCICHUS W HAXOIUTh YHUCIOBBIE M OyKBEHHBIC
3HAQYEHHs YIVIOB B IE€OMETPUYECKUX 3a7adax C MCIOJb30BaHUEM
CyMMBI YIJIOB TPEYTOJIBHUKOB U MHOTI'OYI'OJIbHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX IPU IEPECEUCHUM JABYX IapalIeNbHbBIX INPAMBIX

CeKyllei. Pemare npakTuyeckue 3a1aui Ha HaX0KJICHUE YTIIOB

6.10

Bragers TmOHSATHEM TE€OMETPUYECKOTO MECTa TO4YeK. YMETh
ONpeeNaTh OUCCEKTpUCY YIJla U CEpeAMHHBIA NEPIECHIUKYIApP K

OTPE3KY KaK T€OMETPUYECKUE MECTa TOUEK

6.11

@opMynHMpOBaTh ONPENEICHUS OKPYKHOCTH M Kpyra, XOpAbl M
JUaMeTpa OKpPYKHOCTH, IIOJIb30BaTbCsl HMX CBOWCTBaMHU. YMETh

IIPUMEHSATH 3TU CBOMCTBA IIPU PELICHNH 3a/1a4

6.12

Biragers nOHATHEM ONKMCAHHON OKOJIO TPEYTrOJbHUKA OKPY)KHOCTH,
yMeTh HaxoauTb €€ wueHTp. Ilomp3oBarbes (akTamMu O TOM, YTO
OMCCEKTPUCHI YIJIOB TPEYTOJbHUKA MEPECEKAIOTCA B OAHON TOUKE, U
0 TOM, YTO CE€PEAMHHBIC NIEPIICHAUKYIIAPHI K CTOPOHAM TPEYTOJIbHUKA

MEPECEKAIOTCS B OJTHOM TOUKE

6.13

6.14

Bnagers mnoHATHEM KacaTeIbHOM K OKPY)KHOCTH, IOJIb30BaThCS
TEOPEMON O TEpPHEHIUKYJIIPHOCTH KacaTedbHOM M pajauyca,

HpOBCI[éHHOFO K TOYKEC KaCaHUA

ITons3oBaThCA HpOCTCfII.HHMPI TCOMCTPUICCKUMHU HCPABCHCTBAMU,

IIOHUMATh UX HpaKTI/I‘IeCKI/Iﬁ CMBICJI

6.15

HpOBOI[I/ITI) OCHOBHBLIC TCOMETPHUUYCCKUC IMOCTPOCHUA C IMOMOLIBIO

LUPKYJIS U JIMHEHKH

8 KVIACC

Kon
NpoBepPsIeMoOro
pe3yJabTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATBI 0CBOCHHUS OCHOBHOM
0o0pa3oBaTe/ibHOI NPOrpaMMBbI OCHOBHOTI'0 00111er0 00pa3oBaHus

6

I'eomerpus

6.1

Pacno3naBath OCHOBHEIE BUbI IIGTBI];)éX}’l"O.]'H:HI/IKOB, X 3JICMCHTHI,

II0JIb30BaThCS UX CBOMCTBAMU Ipu pCIICHUU I'COMCTPUYICCKUX 3a/1avd

6.2

HpI/IMeHHTB CBOMCTBA TOYKHU nepeceucHuss MCAuaH TPCYyroJbHUKaA

(LeHTpa Macc) B peIICHUH 3a1a9




6.3

6.4

Biiagere moHsATMEM CpEAHEM JIMHUM TPEYTrOJIbHUKA W TpalleLuu,
IPUMEHATh HX CBOICTBa NIpU PELIEHUHM T€OMETPUUYECKHX 3aiad.
ITonb3oBatbes Teopemoit daieca U TEOPEMOU O NMPONOPLUOHAIBHBIX

OTpE3Kax, MPUMEHATH UX IJIA PCIICHUS IPAKTHYCCKUX 3a1a4

[IpuMmeHsTh NpU3HAKK TOA00US TPEYrOJbHUKOB B  PEIICHUU

TCOMCTPHUYCCKUX 3aaaYd

6.5

6.6

6.7

6.8

[Tonw3oBatbest Teopemoit [Tudaropa muis pemeHus: reoMeTpHIecKuX 1
IIPAKTUYECKUX 3a7ad. CTpoUTb MaTEMaTHYECKyl0 MOJENIb B
MMPAKTUYCCKUX 3aaad4ax, CAMOCTOATCIIbHO ACJIaTh qepTém U HaXOIUThb

COOTBECTCTBYHOIINC TJINHBI

Biagers MOHATHAMU CHHYCA, KOCUHYCa M TaHIE€HCAa OCTPOro yria
IIPSAMOYTOJIBHOTO TPEyrojibHHUKA. [10/1b30BaThCA 3TUMM HOHATHAMU

A PCHICHHUA IIPAKTUYCCKUX 3a1a4

Boraucnare (pa3nuyHbIME crioco0amu) IUIOIAAb TPEYTOJbHUKA H
IUIOIAAM MHOTOYTOJIbHBIX (uryp (moam3ysch, e HeE0OXOAMMO,
KaJbKYJISATOpOM). IIpUMEHATh MoMy4YeHHbIE YMEHHS B IPAKTUYECKUX

3agadax

Bnanetp MOHATHAMH  BOMCAaHHOTO W LIEHTPalIbHOTO  yIJa,
MCIIOJIb30BaTh TEOPEMBI O BIIMCAHHBIX YIJIaX, YIVIAX MEXIY XOpJIaMu
(cexkyIMMH) U yrjle MeXay KacaTeJIbHOM M XOpAOH NpH peleHun

TCOMETPHUICCKUX 3aaaYd

6.9

6.10

9 KJTIACC

BJ'IaI[CTI) IIOHATHEM OIIMCAaHHOI'O ‘-ICTI)IpéXYFOJ'II)HI/IKa, IMPUMCHATH

CBOICTBA OIIMCAaHHOTO LICTHpéXer.]'IIJHI/IKE]. ITpU pCUICHNU 3aaa4

HpI/IMeHHTL MOJIYYCHHBIC 3HAaHHWA Ha IIPAKTUKE — CTPOUTH
MaTEMAaTHYCCKUE MOJACIIN JJId 3a1a4 peaJIBHOfI KN3HH U MPOBOANUTH
COOTBCTCTBYIOIIIMEC BBIYUCICHUA C TIPHUMCHCHUCM HO,Z[O6I/I$I n

TPUTOHOMETPHH (IOJIB3YSACH, IJIe HEOOXO0AUMO, KAJIbKYJIITOPOM)

Kon

MPOBEPSIEMOr0
pe3yJibTaTa

IIpoBepsiemble peIMeTHBIE Pe3yJIbTATHI 0CBOEHHUSI OCHOBHOM
o0pa3oBaTe/ibHOI MPOrpaMMBbI OCHOBHOT'0 00111er0 00pa3oBaHus

6

I'eomerpus




6.1

3HaTh TPUTOHOMETPHUECKUE (PYHKIIUH OCTPBIX YIIIOB, HAXOAUTD C UX
MIOMOILBIO PA3JIMYHBIE 3JEMEHTHI MPSMOYTOJIBHOIO TPEYTOJIbHUKA
(«pemieHue TOPSAMOYTOJIBHBIX TPEYrojJbHUKOBY). Haxomute (c
MOMOIIBIO  KAJIBKYJIATOpA) JUIMHBI W yIJIBI Ui HETaOJMYHBIX

3HaYEHUN

6.2

ITonb3oBatTbes dbopmytamMu MIPUBEACHUSA u OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKAECTBOM JJISl HAXO0XKICHUS COOTHOIIEHUN

MCKAY TPUTOHOMCTPUICCKUMU BCIIMYNHAMU

6.3

Hcnons30BaTe TEOPEMBI CMHYCOB M KOCHHYCOB JUISI HaXOXICHUS
Pa3IMYHBIX 3JIEMEHTOB TPEYTOJbHUKA ((PELUIEHHE TPEYTrOJIbHUKOBY),

IMPUMCHATD UX IIPH PCHICHHUU I'COMCTPUYCCKUX 3ada4

6.4

Bnagers moHsTHSMU IpeoOpazoBaHUs MOA00MS, COOTBETCTBEHHBIX
aIIeMeHTOB MoA00OHBIX (uryp. Ilonb3oBaTbesa cBoiicTBaMu Moa00uMs
MPOU3BOIBHBIX GUTYP, YMETh BBIYUCIATh JUIMHBI U HAXOIUTH YTJIbI Y
noao0HbIX ¢uryp. [I[puMeHaTh CBONCTBA MOOOMS B MPAKTUUYECKUX
3ajayax. YMeTb MPUBOAUTH MpPUMEpPbl NOJOOHBIX ¢uryp B

OKpYXarolleM MUpe

6.5

ITons30BaThCS TEOpEMaMH O TMPOMU3BCACHUN OTPE3KOB XOpA, O

IIPOM3BEIEHNU OTPE3KOB CEKYIIHX, O KBaJpaTe KacaTeJIbHON

6.6

6.7

Ilonb30BaTbcsl BEKTOpPAMM, IIOHMMAThb KX TE€OMETPUYECKUNA U
¢bu3nyecKkuil CMbICI, IPUMEHATh UX B PEIIEHUU T'€OMETPUUYECKUX U
¢u3nueckux 3amad. [IpuMeHATh ckansipHOE MPOU3BE/ICHHE BEKTOPOB

JAJI1 HAXOKACHUS OJIMH U YTJIOB

ITonp30BaThCI METOIOM KOOpAUWHAT Ha MJIOCKOCTH, IIPUMCHATDH €0 B

PCIICHUN TCOMECTPUUCCKUX U MTPAKTUYCCKUX 3a1a4

6.8

Bnagerb MOHATHUSMU TOpPaBUJIBHOTO MHOTOYTOJbHHKA, JIJIUHBI
OKPY’>KHOCTH, JUIMHBI TYTHM OKPYXXHOCTH U PaJUaHHOM Mepbl yria,
yMETh BBIUMCIIATH IUIOMAAb Kpyra M ero dvacreil. [IpumeHsTh

MMOJIYUYCHHBIC YMCHUA B IPAKTHYCCKUX 3aJavdax

6.9

HaxomuTh oOCHM WM LEHTPHl CUMMETpHUH (UTYp, TPUMEHSTH

JABWXKCEHUS ITIIOCKOCTH B HpOCTGﬁIHPIX cirydasx




6.10

IIpuMeHATh MOJY4YEHHBIE 3HAaHHUS HA IPAKTUKE — CTPOUTH
MaTEeMaTHYECKAE MOJEIM IS 3a7a4 PEaJbHOU KU3HU U MPOBOIUTH
COOTBETCTBYIOIIME BBIUUCIEHUS] C IPUMEHEHHEM I0A00UA W
TPUTOHOMETPUUYECKUX (QYHKUIUH (MONB3YysSCh, TI/A€ HEOOXOIUMO,

KJIbKYJISITOPOM)




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUA

7 KUIIACC
Kon IIpoBepsieMblii 3JIEMEHT COJEePKAHUS
6 ['eomeTpus
Hauanbsubie nonsTus reomerpun. Touka, npsiMast, OTpE30K, JIyd. YTou1. Buasl
6.1 yrioB. BeprukanpHele U cMmexHble yrubl. buccektpuca yrmna. Jlomanas,
MHOTroyrojpHUK. [lapamiensHOCTh U EPIIEHAUKYISIPHOCTD IPSIMBIX
6.2 Cummerpuunbie  ¢urypbl. OCHOBHBIE CBOICTBa OCEBOH CHMMETpPHUH.
. [Tpumepel CUMMETPHUH B OKPYXKAIOLIEM MUPE
63 OcHOBHBIE TIOCTPOEHHUS ¢ NOMOUIBI LUPKYJSA U JIMHEHKH. TpeyronbHUK.
. BricoTa, meaunana, OuccekTpuica, X CBOHCTBA
6.4 PaBHOOepeHHBIE W PABHOCTOPOHHMH TpeyroidbHUKU. HepaBeHcTBO
' TPEYroJbHUKA
6.5 CBoiicTBa W TpU3HAKU pPABHOOEIPEHHOro TpeyrojabHuKa. [Ipu3Haku
. PaBEHCTBA TPEYTOJIbHUKOB
6.6 CpolicTBa M TNpU3HAKM NapauleapHbIX Hpsambix. Cymma  yrjios
' TpeyrojbHUKa. BHENIHNE yTriibl TpeyTrolbHHUKA
[IpssmoyronpHbli  TpeyroabHUK. CBOMCTBO MeAMAaHbl MPSIMOYTOJBHOIO
67 TPEYrojbHUKa, TPOBEAEHHOM K runoreHys3e. llpusHakm paBeHcTBa
' MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. [IpsIMOYTONBHBIIN TPEyTrOoNbHUK C YIJIOM B
30°
HepaBencTBa B reoMeTpuu: HEpPAaBEHCTBO TPEYTOJIBHHKA, HEPABEHCTBO O
6.8 JUTMHE JIOMaHOHW, TeopemMa o OoJbplieM yrie © OOJbIIeH CTOpOHE
TpeyrojbHuKa. [leprnenauKysp U HaKJIOHHAs
6.0 I'eomerpruueckoe Mecto TOoyek. buccekrpuca yrima H - cepeAVHHBIN
' NEPHEHAUKYIISP K OTPE3KY KaK F€OMETPUYECKHE MECTA TOUYEK
OKpYy>XHOCTh M KpyIr, XOpAa M JUaMeTp, HUX CBOicTBa. B3anmHoe
6.10 pacrojoXeHue OKpYKHOCTH U mnpsaAMoi. KacarenpHas M cekymias K
OKPYXHOCTHU
- Oxpy’XKHOCTb, BIHMCAaHHAs B yroj. BrnucaHHas M onmucaHHas OKpPY>KHOCTH
' TPEYroJbHUKA




8 KVIACC

Kon IIpoBepsieMblii 371eMeHT COAEPKAHUA

6 I'eomerpus

6.1 UYeteipéxyronbHuku. [lapamienorpamm, ero npu3Hakyu U CBOMCTBA

6.2 [IpsiMoyronpHUK, poMO, KBaJpaT, X MPU3HAKUA U CBOHCTBA

63 Tpaneuusi, paBHOOOKas Tpamenusi, €€ CBOHCTBA U  IPU3HAKH.
' [IpsiMoyronbHas Tpanenus

6.4 Meron ynsoenus menuansl. Llentpanbnas cummerpus. Teopema daneca u
' TEeOpeMa O MPOIOPLUOHAIBHBIX OTPE3Kax

6.5 CpenHue TMHUM TPEeyrojbHUKA U Tpanenuu. L{enTp mMacc TpeyroyibHuKa

6.6 [Tomobue TpeyronpHUKOB, Kod(dumment mnomodbus. IlpusHaku mogoOus
' TpeyroabHUKOB. [I[pruMeneHue nogo0us mpu pereHuu NPakTUIeCKuX 3a/1a4

6.7 @opmynel IS TUIOMIAAU TpPEYTrodbHHKA, MapajienorpamMmma, pombda
' Tpaneuuu

6.8 CpoiictBa momaaeil reomerpudeckux ¢uryp. OTHOIIEHHE MIIONIaaeH
' MOI00HBIX PUryp

6.9 Boruncnenue miomaaei TpeyroabHUKOB U MHOTOYTOJIbHUKOB Ha KJIETYaTON
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue teopemsl Iludaropa mpu pemeHUH
' MIPaKTUYECKUX 3aja4

CuHyC, KOCHHYC, TAaHT'€HC OCTPOro YIJia MPsIMOYTOJbHOIO TPEYrOJbHHKA.
6.11 OCHOBHOE  TPUTOHOMETPUYECKOE  TOXKIECTBO. | PUTOHOMETPUYECKHUE
¢bynkun yrios B 30°, 45° u 60°

612 BrnucanHble M LIEHTpalibHbIE YIJIBI, YIOJ MEXIY KacaTeJbHOM U XOpAOH.
. VYTribl MeXAYy XOpJaMu U CEKYLTUMU

6.13 BrnucanHble 1 OnMcaHHBIE YETBIPEXYTOIBHUKHI

6.14 B3anmHoe pacnonoxkeHue AByX OKpykHocTed. KacaHue oxkpyXKHOCTEH.
' OO0mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KITIACC




Koxa

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKAaHUSA

6 I'eomerpus
6.1 Cunyc, kocunyc, Tanrexc yrioB oT 0 10 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOKAECTBO. POPMYJIBI IPUBEACHHUS
Pemenue TpeyronpHukoB. Teopema KOCMHYCOB U TeopeMa CUHYCOB. Pemienue
6.2 MPAaKTUYECKUX 337a4 C MCIOJIb30BAHUEM TEOPEMBbI KOCUHYCOB U TEOPEMBI
CHUHYCOB
6.3 [TpeobpazoBanue nomodus. [Togodre COOTBETCTBEHHBIX JIEMEHTOB
64 Teopema 0 mpou3BeIEHUU OTPE3KOB XOPA, TEOPEMBI O IPOU3BEACHUU OTPEZKOB
' CEeKyLIUX, TeOpeMa O KBaJpare KacaTeJIbHOU
Bexktop, anuHa  (MOAyidb) — BEKTOpA,  COHAIPABIIEHHBIE  BEKTOPHI,
65 MPOTUBOINOJIOKHO HANPABIECHHBIE BEKTOPbI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, ONIEpaIK Ha/l BEKTOpaMu. Pa3ioxeHue BeKTopa 1o AByM
HEKOJUIMHEApHBIM BEKTOpaM
6.6 Koopaunats! Bekropa. CkansipHOE IPOU3BEAECHUE BEKTOPOB, IPUMEHEHUE JIIS
' HaXO0XIECHUS JUIMH U YTJIOB
JlexapTOBBI KOOPAMHATHI HA IIJIOCKOCTH. Y PaBHEHUS MPSAMOU U OKPYKHOCTH B
6.7 KOOpJAMHATAaX, IEPECEUEHUE OKPYKHOCTEN U MPAMBIX. MeTo KOOpAUHAT U €T0
MIPUMEHEHNE
6.8 [IpaBuiibHBIE MHOTOYTOJIBHUKHU
6.9 JlinHa okpyxHoOcTU. I'panycHast U paauaHHas Mepa yriia, BBIUHMCICHHUE JIMH
' YT OKpY>KHOCTEU
6.10 [lmomane kpyra, cekTopa, CErMeHTa

6.11

JIBOKeHUS TUIOCKOCTH W BHYTpPEHHUE CUMMETpUU Guryp (diIeMeHTapHbIe

npencrasienus). [lapamiensuslii nepenoc. [loBopot




IPOBEPSIEMBIE HA OI'D 11O MATEMATUKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA3OBATEJBLHOM
IMPOTPAMMBI OCHOBHOTI'O OBIIIEI'O OBPA30OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHMS

IIpoBepsiemblie TPeOOBAHUS K MPEAMETHBIM pe3yJibTaTaM
O0CBOEHHUS OCHOBHOI 00pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT'O
o0u1ero oopazoBanusi Ha ocHoBe PI'OC

YMeHue onepupoBaTh MOHATHUSMHU: MHOKECTBO, IOAMHOMXECTBO,
orepanuu HajJ MHOXKECTBAMH; YMEHHUE OICPUPOBATH TOHSATHSIMHU:
rpad, CBS3HBIN rpad, AepeBO, LUK, TPUMEHATh UX MPH PEHICHUU
3aja4; yMEHHE UCIIONB30BaTh TpaHuuecKoe IpelCTaBlICHHE
MHO’KECTB JUIsl OIKCAHUSl pealbHBIX IPOILIECCOB U SIBICHUH, MpU

pEIlIeHUH 3a1a4 U3 IPYruX Y4EOHbIX MIPEIMETOB

YMeHue onepupoBaTh MOHATHAMU: ONPEACIICHUE, aKCHOMa, TEOPEMA,
JI0Ka3aTeNbCTBO; YMEHHE paclo3HaBaTh WCTUHHBIE U JIOKHBIC
BBICKA3bIBAaHUs, MPUBOJIUTH INPHUMEPBl U KOHTPIPUMEPBHI, CTPOUTH

BBICKA3bIBAHUA U OTPUILIAHUA BBICKQ3bIBaHU M

YMeHne onepupoBaTh MOHATHAMHU: HATYPaJIbHOE YUCIIO, TIPOCTOE U
COCTaBHOE YHUCJO, JEIMMOCTh HaTypaldbHBIX YHCEN, MPU3HAKU
JETMMOCTH, 1IE€JI0€ YUCIIO0, MOAYJIh YHCIia, OOBIKHOBEHHAs! Ipo0b U
JecsTHYHas ApoOb, CTAHJAPTHBIN BUJI YKCIIA, pallMOHAIEHOE YHCIIO,
UPpaLMOHATIBHOE YMCIIO, apu(MeTHYecKud KBaJpaTHBIM KOPEHb;
YMEHUE BBINOJHATH JEHUCTBUS C 4YHCIaMH, CpPaBHUBATb U
YIOPSIIOYMBATh YWCIA, TPEACTABIATh YHCIA Ha KOOPJAMHATHOW
NpsIMOM, OKPYTJISATh 4WCIa; YMEHUE JieJaTh MNPUKUAKY U OLEHKY

pe3yJibTaTa BEIYMCICHUN

YMeHue onepupoBaTh MOHITHSIMH: CTETIEHb C LEIbIM MOKA3aTelIeM,
apu(dMeTHUeCKUI KBaApaTHbIM KOPEHb, MHOTOYJICH, aJire0Opandeckast
Ipo0b, TOXJIECTBO; 3HAKOMCTBO C KOPHEM HaTypajbHOW CTEHEHH
Oouibllle €MHMIBI; YMEHHE BBINOJIHATH pacuéTsl MO (opMmysam,
npeoOpa3oBaHusl LEJbIX, APOOHO-PALMOHANBHBIX BBIPAKEHUH MU
BBIPAXEHUM C KOPHAMMU, pa3jiokK€HNE MHOTOWIEHA Ha MHOXHTEIH, B
TOM 4YHCIE€ C MCIOJb30BaHMEM (OpPMyJ PA3HOCTH KBaApaToB M

KBaJpara CyMMBbI U pa3HOCTH




YMeHue oneprupoBaTh NOHATUAMU: YUCIOBOE PAaBEHCTBO, YPABHEHUE
C OJIHOM IEpEeMEHHOW, 4YMCIOBOE HEPABEHCTBO, HEPABEHCTBO C
[IEPEMEHHOMN; YMEHHE PEIIaTh JIMHENHbIE U KBAJIpaTHbIC ypPaBHEHUS,
JIpOOHO-pallMOHATIbHBIE YPABHEHUS C OJHOW NEPEMEHHOH, CHUCTEMBbI
JIBYX JIMHEMHBIX YPABHEHUN, IMHEHHBIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JApOOHO-pallMOHAIbHbIE HEPABEHCTBA C OJHOM
[IEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUH 3a/1a4 U3 IPYTUX IIPEIMETOB
U TPaKTUYECKUX 3aJa4d; YMEHHE MHCIIONb30BaTh KOOPAUHATHYIO
IpSIMYI0 U KOOPAMHATHYIO IUIOCKOCTH JUIsl M300pa)KeHUs pelIeHUM

ypaBHeHHfI, HCPABCHCTB U CUCTEM

YMeHue onepupoBaTh MOHATUAMU: GYHKIUSA, TpapuK QYyHKIMU, HYIH
byHKIMH, MPOMEKYTKH 3HAKOIIOCTOSIHCTBA, IIPOMEKYTKHU
BO3pacTaHus, yObIBaHMs, HauOOJNbIIEC M HAMMEHbIIEEe 3HAUYCHHUS
GyHKIUY; yMEHUE OIIEpUPOBATH IIOHATUSAMU: npsAmas
IPONIOPIHOHATIBHOCTS, JINHEHHas (QYHKLUS, KBaJApaTU4Has QyHKIUS,
oOpaTHasi TMPOMOPIUOHAIBHOCTh, TMapaboiia, rumepbosa; yMeHHe
cTpouTh rpaduku  GYHKUMH, HUCHONb30BaTh Tpaduku IS
OTIpeNIeNIeHUs] CBOWMCTB IPOILIECCOB U 3aBHUCUMOCTEH, JJISI PEIICHHS
3ajjay U3 Jpyrux y4eOHbIX MPEIMETOB U PealbHOM JKU3HU; YMEHUE

BbIpaXxkaTh (OpPMyJIaMH 3aBUCUMOCTH MEX/1y BEJIMUYMHAMU

YMmenne OneprupoBaTh IIOHATUAMU: IIOCJIICAOBATCIBHOCTD,
apudmMeTHueckass M TeOMeTpUYecKas IpPOrpeccud; yMEHHe
MCIIOJIb30BaTh CBOMCTBA MOCIEI0BATENBHOCTEHN, (POPMYIIBI CYMMBI U
o0I1ero wieHa Mpu peHIeHUH 33/1a4, B TOM YUCIE 337a4d U3 JPyTux

y4eOHBIX MPEIMETOB U PEATbHON KU3HU

YMeHue pemarps 3ajaud pa3HbIX TUIOB (B TOM UYHCIIE Ha MPOLIEHTHI,
JOIM M 4YacTW, JBH)KEHHUe, paboTy, IeHy TOBapOB U CTOMMOCTH
MOKYIIOK U YCIIyT, HaJIOTH, 337[a4il U3 00JacTH YIpaBICHUs JINIHBIMU
U ceMeWHbIMH (UHAHCAMH); YMEHHME COCTaBJSATh BBIPAKEHUS,
YpPaBHEHUsl, HEPAaBEHCTBA U CHUCTEMBI [0 YCJIOBHUIO 3aj]ady,
UCCIIEI0BAaTh IOJIYYEHHOE PELICHNE U OLICHUBATh NIPaBI0NOJ00HOCTb

MOJIYUYCHHBIX PE3YJIbTATOB

YMeHue onepupoBarh NOHATHIMHU: (GUTYpa, TOUKA, OTPE30K, IpsMas,
ayd, JIOMaHasl, yrod, MHOT'OYTOJIbHUK, TPEYTOJIbHUK,

paBHOOEIPEHHBIN u PaBHOCTOPOHHUN TPEyroJbHUKH,




OPSMOYTOJNBHBIN TPEyrojJbHHUK, MenuaHa, OUMCCEKTpuca U BBICOTA
TPEYroJIbHUKA,  YeTBIPEXYTOJbHHUK, Mapajuiejaorpamm,  pomo,
OpSIMOYTOJIBHUK,  KBajpar, Tpameuus; OKPYKHOCTb,  KpYT,
KacaTelbHas; 3HAKOMCTBO C IIPOCTPAHCTBEHHBIMU (UIypamy;
yYMEHHUE peulaTh 3aJa4d, B TOM YUCIE U3 MOBCEAHEBHOM XU3HM, HA
HaXO0XJICHNE F€OMETPUYECKHUX BEJIUYHH C IPUMEHEHUEM U3yYEHHBIX

CBOWCTB Guryp u paktoB

10

YMeHue onepupoBaTh MOHSATHSIMU: PAaBEHCTBO (DUTYpP, PaBEHCTBO
TPEYrOJIbHUKOB; NapaJUIebHOCTh U MEPIEHIUKYISAPHOCTh MPSMBIX,
YroJl MEXIY NpsIMBIMH, TEPHCHAUKYJISpP, HAKJIOHHASA, MPOCKIINS,
nonobue  ¢uryp, TOAOOHBIE  TPEYTOJBHUKH,  CHUMMETpUS
OTHOCUTEJIbHO TOYKH M MPSMOI; YMEHHE PACIIO3HABATh PaBEHCTBO,
CUMMETpUI0 U momobue  duryp, napajyieIbHOCTh U

MEPIEHAUKYIISIPHOCTD MPSAMBIX B OKPYXKaIOLEM MUpE

11

YMeHue OnepupoBaTh IOHATHAMM: JUIMHA, PACCTOSHHE, YIoJl
(BemMuMHA yIJIa, CUHYC M KOCHHYC yIJla TPEeyroJIbHUKA), IUIOLIa/lb;
YMEHHE OLICHUBATh pa3Mepbl IPEIMETOB U OOBEKTOB B OKPYKAIOIIEM
MHUpE; yMEHUE TPUMEHATh (QOpPMYNbl MEepUMETpa U IUIOIMIAIH
MHOTOYT'OJIbHUKOB, JJIMHBI OKPY>KHOCTH M IUIOIIAAN Kpyra, o0bema
IPSIMOYTOJIBHOTO MapajuIeNeNNIea; YMEHUE NIPUMEHATh PU3HAKU
PaBEHCTBA TPEYTOJIBHUKOB, TEOPEMY O CYMME YIJIOB TPEyTOJIbHUKA,
teopemy Iludaropa, TpUroHOMETpHUYECKHE COOTHOLICHUS IS

BBIYMCIICHUS JUINH, PACCTOSHUM, IJIOIIA N

12

VYMenue wu3o0pakaTh IUIOCKME GUIYpHl M HUX KOMOUHAIWH,
IPOCTPAHCTBEHHBIE (DUTYPBI OT PYKH, C IOMOUIbIO YEPTEKHBIX
MHCTPYMEHTOB M DJJIEKTPOHHBIX CPEACTB II0 TEKCTOBOMY WJIU

CHUMBOJIBHOMY OITMCAaHHIO

13

YMeHne omepupoBaTh MOHATHSAMHU: HPSIMOYIOJIbHAsE CHUCTEMa
KOOPJMHAT, KOOPJAWUHATBl TOYKH, BEKTOp, CyYMMa BEKTOpPOB,
IIPOU3BEICHUE BEKTOpa HA YHCIO, CKaSIPHOE IPOU3BEACHHE
BEKTOPOB; YMEHHE HCIIOJIb30BaThb BEKTOPbl M KOOPAWUHATHI IS
IIPEACTABIICHNS JAHHBIX U PEIICHMS 3a1a4, B TOM YHCIIE U3 JPYTHUX

y4eOHBIX TPEIMETOB U PEATLHOM KU3HU

14

YMenue ONCpupoOBaTh MOHATUAMU: CTOJIOMKOBBIE U KpPYTOBBIC

IarpaMMmbl, TaONWIBI, CcpeaHee apuMeTHYecKoe, MeIuaHa,




15

16

HanOoJpIIee U HAMMEHBIIIeE 3HAYCHUs, pa3Max YHCIOBOTO HAbOPa;
yMEHHE U3BJEKaTh, HMHTEPIPETUPOBATb U  IMPeoOpa3OBBIBATH
uH(pOpMAIIMIO, TPEICTABICHHYI0 B TaOMWIlaX W Ha Juarpammax,
OTPAXKAIOIILYI0 CBOKMCTBA U XapAKTEPUCTUKU PEATBbHBIX MPOLECCOB U
SBJICHUM; yMEHUE paclio3HaBaTh W3MEHYUBHIC BEJIMYUHBI B

OKpYXalolieM MUpe

YMeHue onepupoBaTh MOHATHAMU: CIYYaWHBIA OMBIT (CIydalHBIN
HKCIEPUMEHT), JJIEMEHTApHOE COOBITHE (DJIEMEHTApHBIA HCXO[)
CIIy4aifHOTO ONBITa, CIy4yailHOe COOBITHE, BEPOSTHOCTH COOBITHS;
YMEHHE HaXOJUTh BEPOSITHOCTU CIIyYalHBIX COOBITHI B ONBITaX C
PaBHOBO3MOKHBIMU 3JIEMEHTAPHBIMU COOBITUSIMU; YMEHHE pellaTh
3aJjaud METOJOM OPraHM30BAaHHOIO Iepedopa U ¢ HCHOJb30BAHUEM
MpaBWJia YMHOXKEHHUS, YMEHHE OILEHUBATh BEPOSTHOCTH PEATbHBIX
COOBITUH U SIBJICHUI, TOHUMATh POJIb IPAKTHUUECKU JOCTOBEPHBIX U
MaJIOBEPOATHBIX COOBITUH B OKPYXAlOIIeM MHpPEe U B >KU3HU;
3HAaKOMCTBO C TIOHSTHEM HE3aBHCHUMBIX COOBITHH; 3HAKOMCTBO C

3aKOHOM OOJIBIITUX YHCEN B €TO POJIBIO B MAaCCOBBIX ABJICHUAX

YMmenue BLI6I/IpaTI> HO)IXO)IHH_II/Iﬁ I/I3y‘leHHLII>’I METOHA AJis PCHICHUA
3aaa4u, IPpUBOAUTE MPHUMEPHLI MATEMATHUYCCKUX 3aKOHOM€pHOCTCﬁ B
npupoac U XU3HU, paCllO3HABATL MIPOABJIICHUC 3aKOHOB MATEMATUKU
B HCKYCCTBEC, OIIMCBIBATHL OTACJIIBHBIC BBIJAIOIIHUECA PC3YJIbTAaThl,
MOJIYUYCHHBIC B XOAC PAa3BUTUA MATCMATHKU KaK HAYKH, IIPUBOIUTH
IMPUMEPLBI MAaTEMAaTHYCCKUX OTKpI)ITI/Iﬁ n ux aBTOPOB B

OTEYECTBEHHOW U BCEMUPHOU UCTOPUU




INEPEYEHD 2JIEMEHTOB COAEPKAHUA, IIPOBEPAEMbBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMEHT COAEPKAHUSA

1 Yucna u BBIYUCIICHUS

1.1 Harypanbnsie u nensie yucna. [Ipu3Haky 1e1MMOCTH LIEIbIX YUCEI

1 OOBbIKHOBEHHBIE W JAECATUYHBIE  JpOoOM, TMPOLEHTHl, OECKOHEUHbIE
' MEPUOIUUECKHIE IPOOH

3 PanmonanbHpie uyucna. ApupMeTHyecKHe OIepaud C paldoOHAIbHBIMU
. YyHCllaMu

14 JeiicTBuTenpHble uucia. Apudmernyeckue onepanuu ¢ JIeHCTBUTENbHBIMU
. qUCIaMu

s [TpubnnxEHHBIE BBIYMCICHMS, MpaBUJIa OKPYIJIEHUsS, NPUKHUIKA M OLIEHKa
. pe3yJbTaTa BBIYMCICHUN

2 Anrebpanyeckue BbIpaKeHHs

2.1 bykBeHHbIE BbIpa)K€HUS (BBIPAXKEHUS C IEPEMEHHBIMHU )

55 Crenenp ¢ nensiM mnokasareneM. CTeneHb C palMOHAIbHBIM ITOKA3aTEJIEM.
' CBoiicTBa CTeNEHH

23 MHorouseHsl

24 Anrebpanueckas ApoOb

5 s ApudpmeTnueckuii  KOpeHb  HaTypajlbHOM  crtemenu.  JledicTBus ¢
. apu(pMeTHYEeCKUMU KOPHSIMH HaTypajIbHON CTEEHH
3 VYpaBHEHMS U HEPABEHCTBA

31 Lenble u npoOHO-palioHaNbHBIe ypaBHEHHs. CHCTEMBI M COBOKYIHOCTH
' YPaBHEHUHU

35 Lenble n apoOGHO-panmoHanbHble HepaBeHCTBA. CHCTEMBI M COBOKYIHOCTH
' HEPABEHCTB

33 Penrenyie TeKCTOBEIX 3a1a4
4 YucnoBbIe IOCIEN0BATEILHOCTH

4.1 ITocnenoBaTeIbHOCTH, CIIOCOOBI 3aMaHUs OCIEA0BATEILHOCTEH




Apudmernueckass u reomerpuueckas mnporpeccurd. Dopmyna  CI0XKHBIX

4.2
IPOLICHTOB
5 DyHKINU
OyHKus, cmocodsl 3amanus  GyHknuu. ['paduk  dyHkuun. OOIacTh
OTIpeieNIeHus] U MHOXeCTBO 3HaueHui ¢pynkuuu. Hynu yukiun. [IpomexyTku
5.1. 3HAKOMOCTOSHCTBA. [IpOMEXYyTKM MOHOTOHHOCTH (YHKUMH. MakCUMyMbl U
MUHUMYMBbl (yHKIMU. HaunOosnblnee m HauMeHbllee 3HadeHHE (QYHKIMU Ha
IPOMEXKYTKE
6 KoopauHatsl Ha npsMOi U TJIIOCKOCTH
6.1 KoopaunaTthHas npsimas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomeTpus
7.1 I'eomerpruueckue Gpurypsl 1 Ux cBOiCTBa
7.2 TpeyroapHUK
7.3 MHOroyrojibsHUKI
7.4 OKpy’KHOCTb U KpYyT
7.5 H3mepeHnne reoMeTpuueCKUX BEIUYUH
7.6 BekTopsl Ha III0CKOCTH
8 BeposTHOCTB U cTaTUCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepostHocTh
8.3 Komb6unaropuka
8.4 MHoxecTBa
8.5 I'padmsr
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