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HOACHUTEJBHASA 3AIINCKA

O6mue uenu wuzydeHus ydeOHoOro kypca «l'eomerpusi» mNpeacTaBiIEHBI B
ITOOIT OOO. OHM 3aKIOYAIOTCS, MPEKIAE BCETO B TOM, YTO HA ypOKaxX I€OMETPUH
oOydJaromuiicss y4uTcsi TPOBOAUTH JOKa3aTelIbHbIE PACCYXKACHHUS, CTPOUTH
JIOTUYECKHE YMO3AKIIOYEHUS, JOKa3blBAThb HMCTHUHHBIE YTBEPKACHUS U CTPOUTH
KOHTPOPHUMEPBI K JOKHBIM, MPOBOAUTH PACCYKICHHUS «OT MPOTUBHOIO», OTINYATH
CBOMCTBa OT IPHU3HAKOB, (pOpMyJIHMpoBaTh OOpaTHbIE yTBEpKIEHHA. B 00yueHun
YMEHHUIO pacCyXJaTb COCTOMT BaXHOE BOCIUTATEIbHOE 3HAUYEHHE H3yUYCHHUS
r€OMETPUH, IPUCYLIEE UMEHHO OT€YECTBEHHON MAaTEMAaTUYECKOM IIKOJIE.

Bropoii 1enpl0 u3ydeHUs TE€OMETPUU SBJISIETCS HCIOJB30BAHUE €€ Kak
UHCTPYMEHTA MPU PENICHUM KAaK MaTeMaTHYECKHX, TaK M MNPAKTUYECKUX 3a]ad,
BCTPEYAOUIMXCSI B pEaJbHOM  KU3HU. OTOMY  COOTBETCTBYET  BTOpas,
BBIUMCIINTEIbHAS JIMHUAA B W3YyYEHUHM TEOMETpUM B IIKoJe. /[ 3TOro ydmresro
PEKOMEHyeTCs noJ10MpaTh 3a/1a4u IPAKTUYECKOTO Xxapakrtepa A
paccMaTpuBaeMbIX TE€M, YUYUTh OOYYalOLIUXCS CTPOUTh MaTeMaTHYECKHE MOJIEIH
pealbHbIX KU3HEHHBIX CHUTyallud, MPOBOAUTh BBIYUCIEHUS M  OICHUBATh
aJ€KBAaTHOCTh IIOJIYy4YEHHOro pe3ynbrara. KpaiiHe BaXHO NOMUYEPKUBATH CBS3U
F€OMETPUU C JPYTMMH MpeAMETaMH, MOTHMBHUPOBATh HCIOJb30BATh OIpPENEIICHUS
F€OMETPUYECKUX (UTYpP U TOHSATUH, EMOHCTPUPOBATH NMPUMEHEHUE MOTYYEHHBIX
YMEHUH B PU3MKE U TEXHUKE. DTU CBSI3U HanboJiee IpKO BUIHBI B TeMax «BekTops»,
«Tpuronomerpuueckue COOTHOWIEHHS», «Mertox koopauHat» u  «Teopema
[Tudaropar.

MecTo y4eOHOro Kypca B y4eOHOM ILIaHe

CornacHo ywyeOHOMY IuUlaHy B 7-9 Kiaccax H3ydaeTrcsl YYeOHbIH Kypc
«["eomeTpus», KOTOPBIA BKIIOYAET CIEAYIOIIHNE OCHOBHBIE Pa3feNbl COJACpPKaHUS:
«l"'eometrpuueckue ¢Gurypel M HUX CBOMCTBa», «VI3MepeHHE TE€OMETPUUECKUX
BEIMYMH», a Takke «JlekapToBbl -KOOpAWHATHI Ha TUIOCKOCTH», «BekTopbi»,
«JIBmxenust mnockoctu» u «IIpeodpazoBanus mogo0us».

YueOHbll TUIaH TperycMaTpPUBAET U3yYeHUE TeOMETPUH Ha 0a30BOM YPOBHE,
UCXOJ1 M3 He MeHee 68 yueOHBIX YacoB B Y4eOHOM TOfy, BCEro 3a TpPU roja
00yueHus — He MeHee 204 yacos.

COJAEPXAHHUE YYEBHOI'O KYPCA «TEOMETPHSA» (ITO TOAAM OBYYEHUA)
7 KJIACC

Havanbnublie nousatus reomerpun. Touka, npsiMas, OTpe30K, Jyd. Yroi. Bumbl
yrioB. BeprukanbHple U CMeXHbIE yIubl. buccekrpuca yrna. Jlomanas,
MHOTOYTOJbHUK. [lapainenbHOCTh U NePIEeHUKYISIPHOCTD MPSMBIX.

*Cummerpuunbie  ¢Gurypbl. OCHOBHBIE CBOMCTBA OCEBOM CHMMETPUH™ !
IIpuMepsl CHMMETPUU B OKPY’KaOILIEM MHPE.

1
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeEM Hn3y4aeMoro mMmarepuaja.
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*OCHOBHBIE [TOCTPOEHHUS C TOMOILBIO [IUPKYJIS U JTUHEHKHA™.

TpeyronbHuk.  BwicoTa,  Meauana,  OuccekTpuca, HMX  CBOICTBa.
PaBHOOEIpeHHBIN 1 paBHOCTOPOHHUH TpeyroyibHUKU. HepaBeHCTBO TpeyroiabHUKA.

CBolicTBa U NMPU3HAKU PaBHOOEIPEHHOTO TpeyrojbHuKa. [Ipr3Haku paBeHCTBa
TPEYTOJIbHUKOB.

CBolicTBa ¥ NPU3HAKU NapaJIeNbHBIX MPsAMbIX. CyMMa yrjoB TPEYrOJIbHHKA.
BHemHue yriibl TpeyrojabHuKa.

[IpssMoyrosibHbI  TpeyrosbHUK. CBOWCTBO MeAHAaHbl MPSIMOYTOJIBHOTO
TPEyTOJbHHKA, IPOBEAEHHON K runoreHnyse. [Ipu3Haku paBeHCTBA NMPSAMOYTOJBHBIX
TPEYTOJIBHUKOB. [IpAMOYTOJIBLHBIN TPEYTONBHKK C yriioM B 30°.

HepaBeHcTBa B reoMeTpuu: *HEpPaBEHCTBO TPEYrOJIbHMKA™, HEPaBEHCTBO O
JUIMHE JIOMaHOW, TeopeMa o OojbllieM yriie ¥ OoJiblIeld CTOPOHE TpeyrojbHHKA.
[leprieHIUKYIISIp U HAKJIOHHAS.

*T'eomerpuueckoe MecTto Touek.* buccekrpuca yrima u  CepeIuHHBIN
NEPIEHIUKYJIIAP K OTPE3KY KaK T€OMETPUYECKUE MECTA TOYEK.

OKpyXKHOCTb M Kpyr, XOopJa M JAuaMeTp, HX cBoWcTBa. B3aumHoe
pPacnoJIOKEHUE OKPYKHOCTH M nIpsiMoi. KacarenbHass M cekymas K OKPYKHOCTH.
OkpyXHOCTb, BIIMCaHHas B Yroy. BhnucaHHas © oNMCaHHas OKPYXHOCTH
TPEYroJbHUKA.

8 KJIACC

YerpipéxyronpHuku. [lapamnenorpamm, ero nmpu3HaKh U CBOMCTBA. YacTHbIE
Cllyyad TapajuiesiorpaMMoB (MpsIMOYTOJIbHUK, POMO, KBaapaT), WX TMPU3HAKU HU
cBoiictBa. Tpameuus, paBHOOOKas Tpameuus, €€ CBOWCTBA M  NPHU3HAKMU.
[IpssmoyrosibHas Tpaneuus.

*Meton ynBoeHusa Menuansbl. LleHTpanbHas CHMMETpUS.

Teopema daneca u TeopemMa 0 MPONOPLUUOHAIBHBIX OTpe3Kax. CpeqHue TMHUU
TpEeyrojabHUKa U Tpaneuuu. LlenTp macc TpeyrosbHuKA.

[Togobue TpeyroapHUKOB, KodpduimeHt mnomodus. IlpuszHaku momoOUs
TpeyroiabHUKoB*. [IpuMeHenne noaqoOus npu pelieHrny NpakTUYECKUX 3aa4.

CpoiicTBa Mmomanei reoMmerpudeckux ¢uryp. Dopmynsl nas  1UIOMIATH
TpEeyrojbHHUKa, MapajienorpaMma, pom6a u Tpaneuud. OTHOUIEHHME IJIOLIAAeH
MOoA00OHBIX (UTyp.

Brruncnenue rmmomaned TpEeyrojJbHUKOB U MHOTOYIOJIBHUKOB Ha KJIETYAaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopembl Iludaropa mnpu pemeHun
IPAKTUYECKUX 3a/1a4.

CuHyC, KOCHHYC, TAaHI€HC OCTPOrO yria MNpsIMOYTOJIBHOTO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO. TpUroHOMeTpuyeckne (PyHKIIMHU YIIIOB
B 30°, 45° u 60°.

BrimcaHHbIE M LEHTPAJIBHBIE YIJIBbI, YTOJI MEKYy KaCcaTeJIbHOM U XOPIOH. YTIIbI
MEXIy XOpAaMU M CEKyLIMMH. BrucaHHBIE M ONMCAaHHBIE YETBIPEXYTIOJBHUKHU.
B3aumHoe pacnonoxenue AByx OkpyxHocTtei. Kacanme okpyxknHoctenr. OOmue
KacaTeJIbHbIE K IBYM OKPYKHOCTSIM.
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9 KJIACC

Cunyc, KocuHyc, TaHrenc yrioB or 0° mo 180°.  OcHoBHOE
TPUTOHOMETPUUYECKOE TOXKIECTBO. DOPMYJIbl IPUBEACHHUS.

Pemenne TpeyronbHUKOB. TeopeMa KOCUHYCOB U Te€OpeMa CUHYCOB. Perienue
IPAaKTUYECKUX 3aa4 C UCIIOIb30BAaHUEM TEOPEMbI KOCUHYCOB U TEOPEMBI CUHYCOB.

*TIpeoOpazoBanue noaoous. [logob6me cooTBETCTBEHHBIX JIEMEHTOB.

TeopeMa 0 Ipon3BEAEHUU OTPE3KOB XOP/, TEOPEMBI O IPOU3BEAECHUH OTPE3KOB
CEKYILINX, TEOpEMa O KBAJIpaTe KacaTeIbHON™.

Bektop, nmMHa ~ (MOIyJb)  BEKTOpPA,  COHAIPaBJIECHHBIE  BEKTOPBI,
MIPOTHUBOIIOJIOKHO HAIPABJICHHBIE BEKTOPHI, KOJUIMHEAPHOCTh BEKTOPOB, PABEHCTBO
BEKTOPOB, ONEpalMyd HaJ BeKTopamMu. Pa3ioxeHue BeKTopa 1O JIBYM
HEKOJUIMHEeapHbIM BekTopaMm. KoopaunHatel BekTtopa. CKalsipHOE NpPOU3BEACHHE
BEKTOPOB, IPUMEHEHUE JIJIs1 HAXOXKJICHUS IJIUH U YTJIOB.

JlexapToBbl KOOPAMHATHI HA MJIOCKOCTH. *YpaBHEHUS MPSIMONU™ U OKPY>KHOCTU
B KOOpAMHATaX, IEPECEUEHUE OKPYKHOCTEH M IpPSAMBIX. METOoJ KOOpPIHHAT U €ro
IPUMEHEHHE.

[TpaBuiibHBIE MHOTOYTOJILHUKHU. JHa okpyxkHOCTU. ['pagycHas u paauaHHas
Mepa yria, BBIYMCICHHE JUIMH Jyr OKpyXHocTeil. Ilnomans Kpyra, cekropa,
CErMeHTa.

*JIBH>KEHHSI TUIOCKOCTH M BHYTPEHHUE CHUMMETpUH (Uryp (3JIeMEHTapHbIE
npeacrasienus). [lapamiensHelil nepenoc. [loBopot™.

NJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTAThI OCBOEHUA ®EJAEPA/IbHOM PABOYEN
I[MPOTPAMMbBI KYPCA «TEOMETPHUSA» (IT0 TOAAM OBYYEHUA)

OcBoenne ydeOHOTO Kypca «['eomeTpus» Ha YpOBHE OCHOBHOTO OOIIETO
oOpa3oBaHUsI JOJDKHO OOEcCIleurMBaTh JOCTHXKEHUE CICAYIOIIMX MPEAMETHBIX
00pa3oBaTeNbHBIX PE3YIIHTATOB:

7 KJIACC

Pacno3HaBaTh N3yueHHbIE T€OMETPUUECKHE (PUTYPBI, ONIPEEIATh UX B3aUMHOE
pacnojoXeHue, HU300pakaTb T€OMETpUYECKUE (UTYpPBI; BBINOJIHATH UYEPTEKU IO
YCIIOBHIO 3a/auu. M3MepATh JIMHEWHBIE W YIJIOBBIE BENMYMHBI. Pemars 3agaun Ha
BBIYHMCIICHHE JIJINH OTPE3KOB U BEJINYUH YTJIOB.

Henatb rpyOyl0 OIIEHKY JMHEHHBIX M VYIJOBBIX BEJIMYMH NPEIMETOB B
peanbHOM JKU3HHU, Pa3MEpPOB MPUPOAHBIX OOBEKTOB. Paznuuarh pasmepbl 3THX
0OBEKTOB 10 MOPAJIKY BETUUUHBI.

Crpouth uepTeXM K TEOMETPUYECKUM 3ajadaM (C HCIOJIb30BaHUEM
CMBICJIOBOM OMOPBI: HABOSALIME BOMPOCHI U/UIIK aJrOpUTMa yU4eOHBIX ACHCTBUI).

[lonb3oBaThCAd MpU3HAKAMU PABEHCTBA TPEYrOJIbHUKOB, HCIOJIb30BaTh
NPU3HAKU U CBOWCTBA PAaBHOOEAPEHHBIX TPEYTOJIbHUKOB IIPU PEICHUU 3a/1a4.

[TpoBOINTE NOKA3aTENBCTBA HECIOKHBIX T€OMETPUUECKUX TEOPEM.
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[lonp30BaThCAd MpPHU3HAKAMM PABEHCTBA MPSAMOYTOJIBHBIX TPEYTOJbHUKOB,
CBOKCTBOM MEJMaHbl, TPOBEAEHHON K TMIIOTEHY3€ MPSIMOYTOJIBHOIO TPEYTOJIbHHKA, B
pEIICHUH TEOMETPUUECKUX 3a7ad (C HCIOJIb30BAHUEM 3PUTEIBHON HAarJsJHOCTH
u/uny BepOaJbHON OTOPHI).

Onpenenste NapauieIbHOCTh MPSAMBIX C TIOMOIIBIO YTIIOB, KOTOPhIE 00pa3yeT
¢ HUMH cekymas. Onpenenarb NapajuleJbHOCTh MPSAMBIX C MOMOIIBIO PABEHCTBA
PACCTOSIHUN OT TOYEK OJHOW MPSMOU O TOYEK APYTOU MIPSIMOU.

Pemiats 3a7auun Ha KileT4aToON Oymare.

[IpoBOANTH BHIUMCIICHUS U HAXOJUTh YUCIOBbIC U OYKBEHHBIC 3HAUCHHUS YTIIOB
B TEOMETPHYECKUX 3a7a4aX C HCHOJIb30BAHUEM CYMMBI YIJIOB TPEYTOJbHUKOB H
MHOTOYTOJIBHUKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX TIPH TMEPECCUECHUU JBYX
MAPAJUICIBHBIX TMPSAMBIX CEKylIeW. Pemate mpakTUyecKue 3a1auv Ha HaXOXKICHUE
YTJIOB.

HNmMeTh npencTaBiieHUE O OHATUE TEOMETPUUECKOTO MECTA TOUEK.

@opMynUpPOBaTh ONPEACICHUS OKPYKHOCTH U Kpyra, XOpJbl U JUAMETPa
OKPYKHOCTH, IOJIb30BATHCS UX CBOMCTBAMH. YMETh INPUMEHATh 3TU CBOMCTBA IIPU
pelLIeHnH 3a1a4.

OpueHTHpOBATHCS B MOHATHAX: ONMKMCAHHAS OKOJIO TPEYTOJbHHUKA OKPYKHOCTb,
IIEHTpP OIMKCAaHHON OKpYX)HOCTH. OnepupoBaTh Ha 0a30BOM ypOBHE (pakTaMu O TOM,
YTO OMCCEKTPUCHI YTIIOB TPEYTroJbHUKA MEPECEKArOTCs B OJIHOM TOYKE, U O TOM, YTO
CEpEIMHHBIE TEPIEHAUKYJIAPbl K CTOPOHAM TPEYTrOJIbHUKA MEPECEKAIOTCA B OJHOM
TOYKE.

OpueHTUpOBaThCS B TMOHATUSAX M ONEPUPOBATH Ha 0a30BOM YPOBHE:
KacarelibHasg K OKPYKHOCTH, TE€OpeMa O MEPNEHAUKYJISIPHOCTH KacaTeIbHOW H
paanyca, NpOBEIEHHOTO K TOUKE KaCaHUSI.

NmeTh mpencTaBieHHE O MPOCTEHMIIMX T€OMETPUUYECKHX HEPABEHCTBAX, HX
IIPAKTUYECKOM CMBICIIE.

[IpoBOIUTE OCHOBHBIE T'€OMETPUYECKUE ITOCTPOCHUS C TOMOLIBIO LUPKYJIA U
JINHENKU.

8 KJIACC

PacniosHaBaTh OCHOBHBIE BMJBI  YETBIPEXYTOJIBHUKOB, HX  JJIEMEHTHI,
MTOJIb30BAaThCSA UX CBOMCTBAMU IMPU PELIEHUN FEOMETPUYECKHX 3aa4.

OpueHTHpOBaTHCS B NMOHATUU — TOYKM MEPECEUEHUS MEOUAH TPEYroJIbHUKA
(11eHTpa Macc) B pelieHuu 3a1ad.

Biianets noHATHEM CpPENHEN JTUHUU TPEYTOJIBHUKA U TPanelnd, IPUMEHATh UX
CBOWCTBA IIPU PELICHUU MPOCTENIIMX NeOMETPUIECKUX 3a1a4d. VIMeTh npencraBieHue
o teopeme Dasieca u TeopeMe O MPONOPLUUOHAIBHBIX OTPE3KAX, MPUMEHATh UX IS
pElIeHHs] MPAKTUYECKUX 33]1a4 (C OTMOPO HA 3pUTENIbHYIO HAITISITHOCTB).

[TpuMmeHsTh NpU3HAKM MOAOOUS TPEYTOJIbHUKOB B PEIIEHUH HECIOKHBIX
reOMETPUYECKUX 3a/1a4.

[Tonp3oBaThess Teopemoit Iludaropa st pemieHHsT TEOMETPUYECKUX U
IIPAKTUYECKUX 3a/1a4.

Binagerp DOHATHAMM CHHYCA, KOCHMHYyCa M TaHIE€HCA OCTPOro yrua
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NPSIMOYTOJIBHOTO TpeyrojbHuKa. [lonb30BaThcs 3THMHU MOHATHAMH JJI PEIICHUS
MPaKTUYECKUX 3a]a4 (IIPU HEOOXOIMMOCTH C OMOPOM Ha aJITOPUTM MPABUIIA).

Beruucnare  (pa3nuuHbIMH - cioco0amMu) (C OMOpOM Ha  CIPABOYHYIO
uH(pOpMAIMIO) IO TPEYroJbHUKA M IUIOMAJAM MHOTOYTOJNBHBIX (Uryp
(moNB3ysACh, T/I€ HEOOXOIUMO, KAIBKYIATOPOM). [IpuMEeHsATh MoJlydeHHbIE YMEHUS B
NPaKTUYECKUX 3a]adax.

BrnaneTts NOHATHUSMHM BOMCAHHOTO M IEHTPAJBHOTO yrja, HCIOJIb30BaTh
TEOPEMBbI O BIHCAHHBIX YIJIaX, yIiIax MEXIY XOpAaMu (CEKYUIUMH) U YIJe MEXIY
KacaTeJIbHOM M XOPJ0M IPU PELICHUH NPOCTEUIINX T€OMETPUUYECKUX 3a7a4.

Bnagerp MOHATHEM OMMCAHHOTO YETHIPEXYTONbHHUKA, MPUMEHITH CBOMCTBA
OMHCAaHHOTO YETHIPEXYTONBHUKA MPU PELICHUH MPOCTEUIIINX 3a/ad.

[IpyuMeHsATh TOMydYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOUTH MaTEeMaTHUECKHE
MOJIETH JUTSL 33]]a4 PEaTbHON )KU3HU U TPOBOJUTH COOTBETCTBYIOIIUE BHIYMCICHUS C
OpUMEHEHWEM ToJ0o0us W TPUTOHOMETpUHU (HOJB3YSCh, TJ€ HEOOXOAMMO,
KAJIBKYJISITOPOM).

9 KJIACC

3HaTh TPUTOHOMETPUYECKHE (DPYHKIIMM OCTPBIX YIJOB, HAXOJUTh C UX
MOMOIIBIO  PA3JIMYHBIE DJIEMEHTHl MPSMOYTOJIBHOTO TPEYTOJIbHUKA («pelIeHUe
MPSIMOYTOJIBHBIX TPEYTOJbHUKOBY). HaxonuTs (C MOMOIIBIO KATbKYISTOPA) ATHUHBI U
YTJIBI U1 HeTAOJMYHBIX 3HAUCHUH.

[Tonp30BaTbes opMylaMu MPUBEACHUS M OCHOBHBIM TPUTOHOMETPHYECKUM
TOXXKJECTBOM JIIi HAaXOXXICHHUS COOTHOLIEHHUH MEXAy TPUTOHOMETPHUECKUMU
BEJIMYMHAMM (C OMOPOU Ha CIIPaBOYHYIO MH(POPMAIIHIO).

Hcnonp30BaTh TEOPEMBI CHHYCOB M KOCHHYCOB /IS HAXOXKICHUS Pa3IHMUHbIX
AJIIEMEHTOB TPEYTOJIbHUKA («PEHICHHE TPEYTOJIbHUKOBY), TPUMEHATh WX TpU
pELIEHNU TPOCTEUIINX T€OMETPUUECKUX 3ajau.

Bnanets mouatusimu npeoOpazoBaHusl MoA00HUs, COOTBETCTBEHHBIX YJIEMEHTOB
nono6Heix ¢uryp. Ilomp3oBaThecsi cBoMCTBaMU TONOOHS TPOU3BOJBHBIX (HTYD,
YMETh BBIUUCIATH JJIMHBI U HaXOJIUTh YTkl y MOJO0OHBIX (uryp (mo anropurmy
yueOHbIX neiictBuil). [IpuMeHsTh CBOMCTBAa MOAOOMS B MPAKTUYECKUX 3ajladyax.
YMeTh NPUBOAUTH MPUMEPHI MOJOOHBIX (PUTYP B OKPYKAIOIIEM MHUPE.

[Tonmp30BaThCst TeopemMamu (10 BU3YaJbHOW OMOPE) O MPOU3BEICHUU OTPE3KOB
XOpJI, 0 IPOU3BEACHUN OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonb3oBaThCs BEKTOpaMHM, MOHMMAaTh HX TE€OMETPUUYECKUUH U (PU3HUECKUI
CMBIC]I, TIPUMCHSTh WX B PEIICHUUM T'COMETPHYCCKMX U (PU3MUSCKHX 3ajad.
[TpuMeHsITh CKaIpHOE IPOU3BEICHUE BEKTOPOB JIJIsl HAXOXKICHUS JJTUH U YTJIOB.

[Tonmp30BaThCs METOIOM KOOPIMHAT HA TIOCKOCTH, TPUMEHSITh €T0 B PEIICHUN
TE€OMETPUUYECKUX M MPAKTUYECKHX 3a71ad.

Brnanets MOHATHMSMU MPAaBUIBHOTO MHOTOYTOJBHUKA, JUIMHBI OKPY>KHOCTH,
JUIMHBI JTyTH OKPY>KHOCTH WM PaJMaHHONW MEpbl yIJia, YMETh BBIYUCISTH TUIONIAIb
Kpyra W ero dyacteil (c omopoili Ha cmnpaBouHyr wuHpopmarmio). [Ipumensars
MOJTyYeHHBIC YMEHUS B MMPAKTUUECKHX 3a/1auax.

Haxonute ocu (Wi TEHTPBI) CHUMMETpUH (UTYp, TPUMEHSTH JBHKCHUS
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MJIOCKOCTH B MPOCTEHIIHNX CITydasx.

[TpuMeHSTh TOMyYeHHBIE 3HAHUSA HA MPAKTUKE — CTPOMTH MaTEeMaTHUECKHE
MOJICIH IS 3a7]a9 peaabHON JKU3HHU U MPOBOJUTH COOTBETCTBYIOIINE BBHIYUCIICHHS C
NPUMEHEHHUEM TMOJ00US H TPUTOHOMETPUYECKUX (YyHKIUK (MONB3ysach, TIe
HE00XO0IUMO, KaJIbKYJISITOPOM).

OEJIEPAJIbHAA PABOYAA ITIPOTPAMMA YYEBHOT'O KYPCA
«BEPOATHOCTb U CTATUCTHUKA» 7-9 K/IACCbI

Hean n3yyeHust yueOHOro Kypca

B coBpemMeHHOM HH(PPOBOM MHpE BEPOSTHOCTh U CTATUCTUKA MPUOOPETAIOT
BCE OOJIBIITYIO0 3HAYUMOCTh, KaK C TOYKU 3PEHUS MPAKTHUECKUX MPHUIIOKEHUN, TaK U
UX posin B oOpazoBaHuU. Kak1plii 4eIOBEK MOCTOSHHO MPUHUMAET PEIICHUS Ha
OCHOBE MMEIOIIMNXCSI Y HETO JTaHHBIX. A Il 0OOCHOBAHHOTO MPUHSTHUSL PEIICHUS B
YCJIOBUSIX HEIOCTAaTKa WK U30bITKAa MHGOPMAIIMKA HEOOXOAUMO B TOM YHCII€ XOPOIIIO
c(hOpMHUPOBAHHOE BEPOSTHOCTHOE U CTATUCTUUYECKOE MbIUIeHHE. IMEHHO Mmo3TOMY
OCTpO BCTaja HEOOXOAUMOCTh CPOPMHUPOBATH y OOYyYalOMUXCSI, B TOM YHCIE
obyuatomuxcst ¢ 3[1P, ¢pyHKIMOHANIBHYIO TPaMOTHOCTh, BKJIIOUAIONIYI0 B ceOsl B
KaueCTBE HEOTHEMJIEMOU COCTaBIISIIOIIECH YMEHUE BOCHPUHUMATh W KPUTUUYECKHU
aHAJIM3UPOBaTh WH(OOPMAIIUIO, MPEACTABICHHYIO B Pa3iu4HbIX (opmax, MOHUMATh
BEPOSITHOCTHBIA  XapakTE€p MHOTHUX pEANbHBIX MPOLECCOB H 3aBUCHUMOCTEM,
POU3BOJIUTh MPOCTEUIIINE BEPOSITHOCTHBIE PACUETHI. 3HAKOMCTBO C OCHOBHBIMH
npUHIMIamMu cOopa, aHaau3a U MPEJICTABIICHUs JaHHBIX U3 PA3INYHbIX cep KU3HU
o011ecTBa ¥ TOCyIapcTBa MPUOOIIAET 00yJaIOIIMXCs K 00IIECTBEHHBIM HHTEPECaM.

B crpykType mporpammbl yueOHOro Kypca «BeposiTHOCTP W CTaTUCTHKa»
OCHOBHOM IIKOJIBI BBIJIEJICHBI CIEAYIOLIUE COAEPKATEIbHO-METOIUUECKUE JINHUU:
«IIpeacraBneHue JaHHBIX W OINUCATENIbHAs  CTaTUCTUKaA»; «BeposTHOCTHY;
«2neMeHThl KOMOMHATOpUKNY; «BBenenue B Teoputo rpadoBy.

Conepxanue nuHuu «lIpeacraBieHue JaHHBIX U OMUCATENIbHAS CTATUCTUKA»
CITY>KUT OCHOBOM 7151 (HOPMUPOBaHUS HABBIKOB pa0OThI ¢ HH(GOPMAIIUEH: OT YTEHUS U
WHTEpIpeTaluy MHGOpMalUK, MPEICTaBICHHON B TalOiuIax, Ha auarpaMmax H
rpadukax 10 cOopa, TpEeACTaBICHUS M aHAIW3a JaHHBIX C HCIOJb30BAaHUEM
CTaTUCTUYECKUX XapaKTePUCTHUK CPEIHMX W paccewBaHus. PaboTas ¢ JaHHBIMH,
oOyuaroruecst ¢ 3I1P ygarcst cauThiBaTh U MHTEPIIPETUPOBATH JTAHHBIC, BHIIBUTATH,
apryMEHTUPOBaTh W KPUTHUKOBATh MPOCTEHIIME THUIOTE3bl, Pa3MbIIUISATh Haj
¢dakTopamu, BBI3BIBAIONIMMH W3MEHUMBOCTh, U OIICHWBaTh WX BIUSHHUE Ha
paccMaTpUBaeMbl€ BEJIMYUHBI U TPOLECCHI.

NHTYUTUBHOE NPEACTABIECHUE O CIYYaWHOW W3MEHYMBOCTH, HCCIICIOBAHUE
3aKOHOMEPHOCTEN U TEHACHIMN CTAHOBUTCS MOTHUBUPYIOIIEH OCHOBOM ISl U3YUYEHUS
TEOpPUHU BepoATHOCTEH. bombioe 3HaueHue s ooyyaromuxcs ¢ 3I1P 3nech umerot
MpPaKTUYECKHE 3aJaHusl, B YAaCTHOCTH OMBITHl C KJIACCUUYECKUMH BEPOSTHOCTHBIMU
MOJIEIISIMU.
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[TonsiTue BEpOSTHOCTH BBOAMTCA Kak Mepa MPaBIONOAOOUS CIIy4aiiHOTO
coObrTus. [Ipu uzyyenuu kypca odyuatouruecs ¢ 3I1P 3HakomsTCs ¢ npoctedmumMu
METOJIAMH  BBIUMCIEHUS BEPOATHOCTEH B  CIy4YallHBIX OKCHEPUMEHTaX C
PAaBHOBO3MOXHBIMH  DJIEMEHTAPHBIMU  HCXOJIaMH, BEPOATHOCTHBIMH 3aKOHAMH,
MO3BOJISIIONIMMU CTaBUTh U pemiath Oosee ClIoXHbIe 3aaadd. B Kypc Bxonsr
HayaJIbHbIE TPEJCTaBICHUS O CIyYalHBIX BEJIMYMHAX W HMX  YHUCIOBBIX
XapaKTEePUCTUKAX.

Takke B paMKax 3TOro Kypca OCYHIECTBJISETCS 3HAKOMCTBO OOYYarOUIUXCs C
3[IP ¢ MHOXECTBAaMH UM OCHOBHBIMH OI€pallisIMH HaJ MHO>KECTBAMH,
paccMaTpUBAaIOTCSl MPUMEpPbl NPUMEHEHMsS U1 pElIeHWs 3a]ad, a TaKxKe
HCIIOJIb30BaHUS B IPYTMX MATEMAaTHUYECKUX Kypcax M y4eOHBIX PeaMeETax.

MecTo yueOHOro Kypca B yueOHOM ILJIaHe

B 7-9 wmaccax usydaercsa Kypc «BeposSTHOCTP M CTaTHCTHKa», B KOTOPBII
BXO#AT pazgensl: «lIpeactaBneHue MAaHHBIX UM ONUCATElIbHAsi CTaTUCTUKAY,
«BeposTHOCTEY; «DJIeMEHThl KOMOMHATOPUKIWY; «BBeneHue B Teopuio rpadosy.

Ha u3ydenue naHHOro xKypca OTBOAMT | y4eOHBI Yac B HENEIIO B TEUCHHE
KaXkJ10ro roga o0y4eHus, Bcero 102 yaeOHbBIX Jaca.

COJAEPXAHHUE YYEBHOI'O KYPCA «BEPOATHOCTDb U CTATUCTHUKA (I10 TOJAM OBYYEHHUA)
7 KJIACC

[IpencraBnenne NaHHBIX B BUE TaOMUIl, Auarpamm, rpaduxoB. 3arnoiaHEHHE
Ta0JINILI, YTEHUE U MTOCTPOEHUE JUarpaMm (CTOJIOUKOBBIX (CTOJIOYATHIX) U KPYTOBBIX).
Urenue rpamKoB peanbHBIX MpoleccoB. M3BneueHne nHpopManuu U3 IuarpamMmm H
Ta0JINIL, UCTIOB30BAHNE U UHTEPIPETALIMS JAHHBIX.

OnucarenbHas CTaTUCTHKA: cpeAHee apudmeTndeckoe, MeauaHa, pa3Mmax,
HauOoJiblllee M HaUMEHbIIEE 3HAYE€HHUS HaOOpa 4YHUCIOBBIX JaHHBIX. [Ipumepsl
CIIy4ailHOM U3MEHYMBOCTH.

*CnyyaliHbIil SKCHEpUMEHT (OMBIT) U Ciy4ailHoe coObiTHE. BeposTHOCTH U
yacTtoTa. Posib MaJloBEpOSATHBIX U MPAKTHUECKU JTOCTOBEPHBIX COOBITUI B IPUPOJIE U
B oO1recTBe. MOHETa M UTpaJIbHASI KOCTh B TEOPUU BEPOSITHOCTEH ™,

*T'pad, BepmmHa, pebpo. Crenenp BepmwuHbl. Yucno pédbep um cymmapHas
creneHb BepmuH. [IpencraBnenue o cBszHoctu Tpada. llemn n mukmel. [lytn B
rpadax. O6xox rpada (sinepoB myTh). [IpencraBnenue 00 OprHEeHTHPOBAHHOM Tpade.
Pemenue 3anay ¢ momoisio rpagoB™.

8 KJIACC

[IpencraBiieHre TaHHBIX B BUJE TAOJIUII, IUarpaMm, rpaduKoB.
MHOXecTBO, D2JIEMEHT MHOXECTBa, TMOAMHOXecTBo. Omepanuu  Haj
MHOXECTBaMU: O0OBbEIMHEHHE, TIepeceueHue, gomnojHenue. CBoiicTBa omnepaiuii Haja

2
3)_IGCL u gajiec * * 0003HAYEHBI TEMBbI, U3YUCHHUC KOTOPLIX HPOBOAUTCSA B O3HAKOMUTEJIILHOM ILIaHE. He)laror
CaMOCTOATEJIbHO OIPCALCIIACT 00BeM n3y4aeMoro mMmarepualia.
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MHO>KE€CTBAMHU: NIEPEMECTUTENBHOE, coueTaTeNIbHOE, pacnpeaenuTeNbHOE,
BKJItoueHus. lcnonb3oBaHue rpaduueckoro MpPEACTABICHUS MHOXKECTB  AJis
OIHMCaHUs PEAJIbHBIX MPOIIECCOB U SIBJICHUN, IPU PELLICHUU 3aau.

*M3mepeHne paccerBaHMs AaHHBIX. Jlucrnepcus M CTaHAAPTHOE OTKIOHEHUE
YHCIIOBBIX HA0OpPOB. JlnarpamMma paccenBanus™.

OnemeHTapHble  COOBITHS  ciyyaiiHOro onblta. CoydaiiHble  COOBITHS.
BepositHocT coObITHii. ONBITEL C PABHOBO3MOXHBIMU 3JIEMEHTAPHBIMU COOBITHSIMU.
Crnyyaitasiii BBIOOp. CBsI3b MEXKIY MaOBEPOSTHBIMU U MPAKTUYECKU TOCTOBEPHBIMU
COOBITUAMH B TIPUPOJIE, OOIIECTBE U HAYKeE.

*JlepeBo. CBOICTBa J€pEBbEB: EIMHCTBEHHOCTh IIyTH, CYIIECTBOBAHUE
BUCAYEH BEPIIMHBI, CBS3b MEXKAY YHMCIOM BeplIMH U yucioMm pébep. IlpaBuio
YMHOXKEHHS. Pernienne 3a1a4d ¢ momoiisto rpados.

[IpotuBomnonoxueie coObiTHs. [uarpamma Oiinepa. OObeAHHEHHE U
nepecedyeHne  coObiTui.  HecoBmecTtHble — coObitua.  @opMyna  CIOXKEHUs
BEpOATHOCTEW. YcCioBHas BepoATHOCTb. [IpaBuio ymHoxeHus. HesaBucumbie
coowiTusa. [lpencraBneHue skcnepuMeHTa B BUJEe JepeBa. PemieHue 3agad Ha
HaX0)XJIEHUE BEPOSTHOCTEH C IMOMOLIbIO JIepeBa CIy4alHOTO SKCIIEPUMEHTA,
auarpamm Ditepa*.

9 KJIACC

[IpencraBnenre JOaHHBIX B BHJAE  Ta0dMl, JAMarpamMm, TIpadHKoB,
MHTEpHpeTalns AaHHbIX. YTEeHUEe M MOCTpOeHue TalNHLl, Juarpamm, rpaukoB IO
pEeaIbHBIM JTaHHBIM.

[lepectanoBku u ¢daktopuas. CodyeTaHusi U YUCIO codeTaHUU. *TpeyroabHUK
[Tackans™. Pemenue 3aa4 ¢ UCMOJIb30BaHHUEM KOMOUHATOPUKH.

*T"'eomeTpuueckasi BeposATHOCTb. CiydailHbIA BBIOOp TOYKM W3 (UTYpHl Ha
IUIOCKOCTH, U3 OTPE3Ka U U3 IyTH OKPYKHOCTU™.

HcnbiTanue. Ycnex u Heygaya. Cepust UCIibITaHUM 10 niepBoro ycnexa. Cepus
ucneiTanuii bepaysm. BeposTHOCTH cOOBITHIA B cepyu UCTIBITaHUI bepHyin.

CnydailHasg BeIMYMHA W pacHpeiesieHuE BeposATHOCTEW. Marematuueckoe
oXxumanue U gucrepcus.  IIpuMepbl  MaTreMaTHYeCKOro  OKHMJAHMUS — Kak
TEOPETUYECKOI0 CPEAHEro0 3HA4YEeHUs BEIWYMHBI. MaremaThyecKkoe OXUIaHue |
JUCTIEPCHUS CIIy4allHOM BEJIMYMHBI «YHCIIO YCIIEXOB B CEPUU UCIIBITAHUN bepHymm».

[Tonsitue o 3akoHe OousblIMX uyKces. M3MepeHre BEpOATHOCTEN C MOMOIIbIO
yacToT. Posib 1 3HaUeHKe 3aKOHA OOJIBIINX YUCEN B MPUPOJIE U OOIIECTBE.

NJIAHUPYEMBIE IIPEJIMETHBIE PE3YJIbTAThI OCBOEHUA ®EJEPA/IBHOM PABOYEN
I[TPOTPAMMBI KYPCA «BEPOATHOCTb U CTATUCTHKA» (I10 TOAAM OBYYEHUA)

[IpenMeTHbIE pe3ynbTaThl OCBOECHHUS Kypca «BeposSTHOCTh U CTaTUCTUKA» B 7—
9 knaccax XapakTepU3yITCs CIAEAYIONMMA YMEHUSIMU.

7 KJIACC

Uutate wuHpOpMAIMIO, TPEACTABICHHYIO B Ta0IWIax, Ha JgUarpaMMax;
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NpeICTaBIsATh JaHHbIe B BHUAE TaONUI, CTPOUTh JAMATrPAMMBI (CTOJIOMKOBBIE
(cTosi0uaThie) U KPYroBbI€) IO MAaCCUBaM 3HAYEHUH (C MCMOJb30BAHUEM 3PUTEIHHOM
HaIJISIAHOCTH W/WJIK BepOaIbHON OTIOPHI).

OnuceiBaTh ¥ MHTEPIPETUPOBATH  peajbHbIE  YUCIOBBIE  JIAHHBIE,
Ipe/icTaBlICHHbIE B TA0JIMIIaX, HA IUarpaMmax, rpapukax.

OpHUeHTHpPOBAaTbCS B MOHATUAX M ONEPUPOBATH MMM Ha 0a30BOM YpOBHE:
cpennee apupMeTuyecKoe, MearaHa, HauOoJbIllee U HAaMMEHbIIIee 3HAUCHHUS, pa3Max.

NMeTs mnpencraBieHUE O CIIy4alHOM M3MEHYMBOCTHM HA IIPUMEpax ILIEH,
(¢u3NYECKUX BEIMYMH, AHTPOMOMETPUUYECKUX JaHHBIX; HMETh MPEJCTABICHUE O
CTaTUCTUYECKON yCTOWYHUBOCTH.

8 KJIACC

W3BnekaTte U mpeoOpa3oBbIBaTh MH(MOpPMALMIO, MNPEICTABICHHYIO B BHUJE
TabIuL, Auarpamm, rpaukoB; MPEACTaBIATh JaHHbIE B BUJIEC TaOMUL, AUATPAMM,
rpaduKoB.

OnuceIBaTh NOCJIE COBMECTHOTO aHAIM3a JaHHBIE C IOMOIIBIO CTATUCTUYECKUX
HokazaTesel: CpelIHMX 3HAYeHWM M Mep paccenBaHus (pa3max, IUCHEpCUs U
CTaH/IapTHOE OTKJIOHEHHUE).

HaxoauTh 4acTOThl YUCIIOBBIX 3HAUEHUH U YaCTOThI COOBITUM, B TOM YHUCIIE 110
pe3yibTataM U3MEpeHUd U HaOMoAeHUM (C HCIOJB30BAaHUEM 3PUTEIBLHOU
HaIJISITHOCTU W/WK BEpOaJIbHOM OMOpBHI).

HaxonuThe BEpOSTHOCTU CIIy4alHBIX COOBITUH B ONBITaX, 3Has BEPOATHOCTH
AJIEMEHTapHbIX COOBITHMI, B TOM 4YHUCJIE B ONBITaX C PABHOBO3MO>XHBIMU
AJIEMEHTApPHBIMU COOBITUAMHM (C MCHOJB30BAHMEM 3PUTENBHOW HATJSAHOCTH W/WIA
BEpOAIILHON OMOPBI).

Nmerp mnpencraBieHue O TIpa@UUECKuX MOJENSAX: JEpPeBO  CIIy4ailHOro
AKCIIEPUMEHTA, AUarpaMMbl DUJIepa, YUCIIOBas MPsMas.

OmnepupoBaTh MOHATHAMH Ha 0a30BOM YPOBHE: MHOXKECTBO, MOJMHOKECTBO;
BBITOJIHATH ONEpalMy HaJl MHOXKECTBAMU: 00bEIMHEHHE, IEpECEUEHNUE, JOMOIHEHUE;
HNEPEeUYUCIIATh  DJIEMEHThl MHOXXECTB; IPHUMEHSTb CBOMCTBA MHOXECTB (C
UCII0JIb30BAaHUEM BHU3YaJIbHOM OIOPHI).

Wmets mpencraBieHue O rpauueckoM NpeCTaBICHUE MHOXECTB M CBS3eH
MEXy HUMH JJI1 ONTMCAHUS MPOLIECCOB U SIBJICHUH, B TOM YKCJIE MIPU PEIICHUH 3a7a4
U3 JIPYruX y4eOHbIX MPEIMETOB U KYpCOB.

9 KJIACC

W3BnekaTs 1 IpeoOpa3oBbIBaTh MH(POPMAIIHIO, TIPEICTABICHHYIO B Pa3TUYHBIX
MUCTOYHHUKAX B BUJIE TAOJHII, qUarpamMm, rpadyKoB; MPEJCTaBIATh JAaHHBIC B BHJIC
Ta0JIHII, TUarpaMm, rpapuKoB.

Pemate mpocreiiiue 3agaun OpraHW30BaHHBIM TEPeOOPOM BapUAHTOB, a
TaKXKe C UCIOJIb30BAaHUEM KOMOMHATOPHBIX MPABUII U METOJIOB.

Nmetp mpencraBieHrne o0 OMUCATEIBHBIX XapaKTEPUCTHUKAX I MAacCCHBOB
YHUCJIOBBIX JIAaHHBIX, B TOM YHCJI€ CPEAHIE 3HAUCHUS U MEPHI PACCEHBAHUS.
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HaxoauTh 4acTOThl 3HAYEHUH U YaCTOTHI COOBITHS, B TOM YHCIIE MOJB3YSICh
pe3yibTaTaMu NPOBEIEHHBIX U3MEPEHUIM U HAOMIOACHUH (C OMOPOIl HAa CIIPABOYHYIO
uH}opMaIuio).

HaxonuTh BEpOATHOCTH CIydalHBIX COOBITUN B WM3YUYEHHBIX OIBITaX, B TOM
YHUCJIE€ B OMNBITaX C PAaBHOBO3MOXXHBIMH 3JIEMEHTAPHBIMU COOBITHSIMHU, B CEPHSX
UCIIBITAHHM JI0 TIEPBOTO yCIiexa, B CepUsiX UCIbITaHUM bepHysuium.

Nmers mpexacraBieHHe O CIOydyalHOM BEJIMYMHE W O paCIpeleiIeHUH
BEPOSATHOCTEM.

WmeTp mpenacTaBieHHE O 3aKOHE OOJNBIIMX YHCEN KaKk O MPOSIBICHUU
3aKOHOMEPHOCTH B CIIy4YalHOW M3MEHYMBOCTH W O POJIM 3aKOHA OOJIBIIMX YHUCEN B
MPUPOJE U OOIIECTBE.
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TEMATHYECKOE IINTAHUPOBAHHUE

7 KIIACC
KoJunyecTBO 4acoB JIeKTPOHHbIE
HanmeHoBaHMe pa3ae/ioB U TeM uudposbie
Ne i/ P Kourpoubnble IIpakTHyeckue (1ubp )
NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
[Ipocreiimne reomeTpuueckue GUrypsl u
1 I/If cBoricTtBa. M3me 5Hne FGOMi I/I}:IpeCKI/IX 14 bubmmorexa [JOK
' P P https://m.edsoo.ru/7f415e2e
BEJIMYUH
bubmuorexa [JOK
2 TpeyrombHiin 22 1 https://m.edsoo.ru/7f415e2e
3 [TapannensHble IpsAMBIE, CYyMMa YIJI0B 14 1 bubnnoreka [JOK
TpEeyroJIbHUKA https://m.edsoo.ru/7f415e2e
4 OxpyxHocTb U Kpyr. ['eomerpuueckue 14 1 bubnnoreka [JOK
IIOCTPOEHUS https://m.edsoo.ru/7f415e2e
. bubnuoteka [JOK
IT 4 1
> OBTOpeHHE, 06obIeHHe SHaHHi https://m.edsoo.ru/7f415e2e
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68 4 0



https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
https://m.edsoo.ru/7f415e2e
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8 KIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM uudppoBbIie
Ne o/ P Kounrpoubusie IIpakTuueckue (witpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
N bubmuoreka [JOK
1 Herbpexyronp ks 12 1 https://m.edsoo.ru/7f417e18
Teopema dasneca u Teopema o
2 MPOMOPIIMOHAIBHBIX OTPE3KaX, MOJOOHbIE 15 1 bubmmorexa [JOK
poTopH P - 1A https://m.edsoo.ru/7f417e18
TPEYTOJIbHUKHU
[Inomans. Haxoxaenue miomanei
3 Tpe IHOJ?BHI/IKOB u i[/[Horo O;IHI[LIX ¢bur 14 1 bubmorexa HOK
peyr yr P https://m.edsoo.ru/7f417e18
[Tnomanu nonobHbIX puryp
4 Teopema [Iudaropa u Hauana 10 1 bubnuorexa [JOK
TPUTOHOMETPUU https://m.edsoo.ru/7f417e18
Vsl B OKpyKHOCTH. BriicanHsle n
5 ONMCAHHBIE YEThIPEX YT OJIbHUKH. 13 1 bubnuorexa [JOK
Kacarenbnbie k okpyxHOCTH. Kacanue https://m.edsoo.ru/7f417e18
OKPYXHOCTEN
. bubmuorexa [JOK
IT 4 1
6 OBTOpeHHE, 060beHHE SHaNHiT https://m.edsoo.ru/7f417e18
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 6 0



https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
https://m.edsoo.ru/7f417e18
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9 KIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM uu@poBbIe
Ne o/ P Konrpoabnbsie IIpakruueckue (itcpp )
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
1 Tpuronomerpus. Teopembl KOCUHYCOB U 16 1 bubnmnoreka HOK
CUHYCOB. PellieHne TpeyroibHUKOB https://m.edsoo.ru/7f41al2c
[IpeoOpaszoBanue mogodus. Merpuueckue bubmmoreka [JOK
2 10 1
COOTHOUIEHUS B OKPYKHOCTHU https://m.edsoo.ru/7f41al2c
bubnnoreka IIOK
B 12 1
3 CITOPH! https://m.edsoo.ru/7f41al2c
4 JlekapTOBBI KOOPJIMHATHI HAa TJIOCKOCTH 9 1 bubmorexa LHOK
P pA https://m.edsoo.ru/7f41al2c
[IpaBunbHBIE MHOTOYTOJIBHUKH. [[TMHA
5 OKPY’KHOCTH M IUIOIIa/lb Kpyra 8 brbmmorexa LTOK
Py B Hv pyra. https://m.edsoo.ru/7f41al2c
Brruucnenue mionaaei
bu6mmoreka IIOK
6 JlBIDKCHHS IIOCKOCTH 6 https://m.edsoo.ru/7f41al2c
7 [ToBTOpeHME, 0000IIEHNE, CHCTEMATH3 AT 7 5 but6mmoreka [IOK
3HaHUHN https://m.edsoo.ru/7f41al2c
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 6 0
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HOYPOYHOE IINTAHUPOBAHHUE

7 KIIACC
KonuyecTBo yacos DJICKTPOHHBIE
Ne n/n Tema ypoka KonTpoabHbie wippoBbie
Bcero oOpa3oBaTe/ibHbIE
padoTshI pecypesI
1 [Ipocreiinnie reoMmeTpruueckre 00bEKThI 1 bubmmorexa LOK
https://m.eds00.ru/8866b724
bubnnorexka HOK
2 Moroyrosbiitk, slomattas 1 https://m.edsogru/88660b6a
3 CMexHbIEe U BEPTUKAJIbHBIE YTJIbI 1 bubmmorexa HOK
https://m.eds00.ru/8866c5c0
4 CMexHbIE U BEPTUKAJIBHBIE YTJIbI 1 bubmorexa [JOK
https://m.eds00.ru/8866¢c7be
5 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
6 CMexXHbIe U BEPTUKAJIbHBIE YTJIbI 1
7 CMeXHBIE U BEPTUKAJIBHBIE YTJIBI 1
8 CMexXHbIE U BEPTUKAJIbHBIE YTJIbI 1
9 H3mepeHue JIMHENHBIX U YIJIOBBIX 1
BEJINYMH, BEIYUCIICHHE OTPE3KOB U YIJIOB
10 W3mepeHre TMHEWHBIX U YTIIOBBIX 1 bu6muoreka [JOK
BEJINYMH, BEIYMCICHUE OTPE3KOB U YIIIOB https://m.edso00.ru/8866c3ea
11 H3mepenue IMHEWHBIX U YIJIOBBIX 1
BEJIMYHH, BEIYUCIICHHE OTPE3KOB H YTIIOB
12 H3mepeHue JIMHENHBIX U YIVIOBBIX 1
BEJINYMH, BEIYUCICHHE OTPE3KOB U YIJIOB
13 [TepumeTp u miomanp Guryp, 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
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COCTAaBJICHHBIX U3 MMPAMOYT'OJIbHUKOB

[Tepumetp u momaab Guryp,

14
COCTaBJICHHBIX U3 MPSMOYTOJIbHUKOB
[ToHsiTHE O paBHBIX TPEYTrOJIbHUKAX U
15 [IEPBUYHBIE IIPEICTABIEHUS O PABHBIX buGnnorexa LHOK
p el p https://m.edsoo.ru/8866ce80
burypax
16 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB bubmorexa LOK
pr b p peyr https://m.edsoo.ru/8866d1fa
17 Tpu npru3Haka paBeHCTBA TPEYTOJILHUKOB Bubmorexa ITOK
pr b p peyr https://m.edso0.ru/8866d34¢e
18 Tpu npu3Haka paBeHCTBA TPEYTOJILHUKOB Bubmorexa ITOK
pr b p peyr https://m.edso0.ru/8866e01e
19 Tpu npu3HaKka paBeHCTBA TPEYTrOJIbHUKOB
20 Tpu nmpu3Haka paBeHCTBA TPEYTOJIbLHUKOB
21 Tpu npru3HaKa paBeHCTBA TPEYTOJIHLHUKOB bubnnorexa LIOK
prp p peyr https://m.edso0.ru/8866e88e
99 [Ipu3Haku paBeHCTBA MPSMOYTOIBHBIX
TPEYTOJIbHIUKOB
93 [Ipu3Haku paBeHCTBA MPSAMOYTOJIBHBIX
TPEYTrOJIbHUKOB
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO
24 TPEYTOJLHUKA, IPOBEAEHHON K bubmmorexa TIOK
peyr » 1P https://m.edso00.ru/8866e9ec
TUINIOTEHY3€
CBOICTBO MeIMaHBI IPSIMOYTOJIBHOTO
25 TPEYroJIbHUKA, TPOBEIEHHON K
TUTIOTEHY3€
26 PaBHOOEIpEHHBIC U PABHOCTOPOHHHUE bubnmoreka [JOK

TPEeYroJIbHUKU

https://m.edso0.ru/8866d6fa



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
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97 [Ipu3Haku u cBOICTBa paBHOOCIPEHHOTO bubnmoreka [JOK
TpEyroJbHUKA https://m.eds00.ru/8866d880
28 [Ipu3Haku u cBoMCTBAa paBHOOEAPEHHOTO bubnmnoreka HOK
TPEYroJIbHUKA https://m.eds00.ru/8866d880
[Tpu3naku u cBoiicTBa paBHOOEAPEHHOTO bubnmoreka [JOK
29
TpEyrojbHUKA https://m.eds00.ru/8866e26¢
30 HepaBencTBa B reometpun
bubmuorexa [JOK
1 H
3 CPABCHETEA B TEOMETPHH https://m.eds00.ru/8866e3a2
32 HepaBencTBa B reomeTpun
33 HepaBenctBa B reomeTpuu
34 [IpsAMOYTOIBHBIN TPEYTOIBHUK C YTIIOM B bubnmnoreka [HOK
30° https://m.eds00.ru/8866eb22
[TpstMOYTONBHBIN TPEYTOJIBHUK C YTIOM B
35
30°
KonTposabnas pabora no teme bubnmnorexka HOK
36
"TpeyronbHuku" https://m.edso00.ru/8866echc
37 [TapannenpHbIe IPAMBIE, HX CBOMCTBA bubmorexa LHOK
P p ’ https://m.eds00.ru/8866ef64
38 [TsaTeiit moctynar EBknuaa
Haxkpecr nexaiye, COOTBETCTBEHHBIE U
39 OJIHOCTOPOHHUE YTIIbI, 00pa30BaHHBIE bubnmoreka [JOK
IIpY NIEPECEUECHUH NTapalIeIbHBIX https://m.eds00.ru/8866f086
HNPSMBIX CEKyLIEN
Haxkpecr nexarye, COOTBETCTBEHHBIE U
40 OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIE

IIpH IIEPECEUECHUHN ITapalICIbHBIX
MPSAMBIX CEKYILEeH



https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866d880
https://m.edsoo.ru/8866e26c
https://m.edsoo.ru/8866e3a2
https://m.edsoo.ru/8866eb22
https://m.edsoo.ru/8866ecbc
https://m.edsoo.ru/8866ef64
https://m.edsoo.ru/8866f086
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Haxkpect nexamue, COOTBETCTBEHHBIE U
OJIHOCTOPOHHUE YTJIbI, 00pa30BaHHbIE

41 IpY IepeceyeHUH NapasiesIbHbIX
MPSMBIX CEKYILEH
Haxkpect nexamue, COOTBETCTBEHHBIE U
42 OJTHOCTOPOHHUE YTJIbl, 00pa30BaHHbIC
[pY NepeceyeHU! napasiesbHbIX
MNPSIMBIX CEKYILEn
Hakpect nexaiiiue, COOTBETCTBEHHBIE U
43 OJIHOCTOPOHHHUE YTJIbI, 00pa30BaHHbIE bubnuorexa [HOK
IIPU [IEPECEUEHUN TapaJUIEIbHbIX https://m.eds00.ru/8866f3b0
MNPSIMBIX CEKYILEn
[Ipu3Hak nmapayieabHOCTH MPSIMBIX Yepe3
44 PaBEHCTBO PACCTOSAHUM OT TOUEK OJHOMU
IIPSIMOM 10 BTOPOU IIPSIMOi
[Tpu3Hak napauIeaIbHOCTH MPSIMBIX YEPE3
45 PaBEHCTBO PACCTOSIHUM OT TOUYEK OJHOM
IIPSIMOM 10 BTOPOM IIPSIMOi
46 CymMa yriIoB TpeyroJbHUKa bubmmorexa LIOK
https://m.eds00.ru/8866f630
47 CyMMa yriioB TpeyroJibHUKa bubmmorera LOK
https://m.eds00.ru/8866f8ba
48 Bueurnue yriel TpeyrojibHUKa bubmmorexa LOK
https://m.edso0.ru/8866fa5e
49 Buemrnue yriel TpeyrojibHUKa
KonTtponbHas pabora o Teme
butbmmoreka [IOK
50 "ITapanienpHble MpsIMbIE, CyMMa yIJIOB

TpeyrojabHuKa"

https://m.edso0.ru/8866fe6e



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
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51 OKpYyKHOCTb, XOP/JIbl U TMAMETP, UX bubnmoreka [JOK
CBOMCTBa https://m.eds00.ru/88670800
52 KacaTenpHast K OKpy)XKHOCTH bubmmorera LIOK
https://m.eds00.ru/88670e9a
53 OKpYy>KHOCTb, BIIUCAHHAS B yTOJ
54 OKpYyXHOCTb, BIMICAaHHAS B YTOJ
bubnuotexa [HOK
55 [Tonsitue o 'MT, npuMmeHeHHE B 3a1a4ax https://m.e dsogru 188670136
bubnuorexa [HOK
56 [Tonsitue o 'MT, npuMeHeHue B 3a/1a4ax https://m.e dsofru 188670508
buccektpuca u cepeIMHHBIHI
57 NEPIECHINKYIISP KaK T€OMETPUICCKHE
MeCTa TOYeK
58 OKpyXHOCTb, OITUCAHHAS OKOJIO bubmuotexa [JOK
TPEyTroJbHUKA https://m.edso0.ru/88670a62
59 OKpy’KHOCTb, ONIMCAHHAS OKOJIO
TPEeYroJbHUKA
60 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJILHUK bubmorexa HOK
https://m.eds00.ru/8867103e
61 OKpy>KHOCTb, BIIUCAHHAS B TPEYTOJIbHUK
62 [Ipocreiinme 3a1a4n Ha TOCTPOCHUE Bubmmorexa [IOK
https://m.eds00.ru/88671188
63 [Ipocreiinme 3a1a4n Ha TOCTPOCHUE bubmmorexa [JOK
https://m.eds00.ru/886712d2
KonTponpHas pabota mo Teme
64 "OKpE)KHOCTLI; kpyr. ['eomerpuueckue bubmorexa [TOK
" https://m.eds00.ru/88671462
MOCTPOCHHUS
65 [ToBTOpEeHHE M 0000IICHNE 3HAHUMA but6mmoreka [IOK



https://m.edsoo.ru/88670800
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
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OCHOBHBIX ITOHATHI U METOAOB Kypca 7
KJjiacca

https://m.eds00.ru/886715b6

66 Wrorosas KoHTpOJbHAS paboTa

bu6nuoreka [IOK
https://m.edso00.ru/886716ec

[ToBTOpeHUE 1 0600IICHNE 3HAHUT
67 OCHOBHBIX ITOHATHI U METOAOB Kypca 7
KJlacca

[ToBTOpEHKE M 0000IIICHNE 3HAHUMA
68 OCHOBHBIX TTOHSITUN U METOJIOB Kypca 7
Kjacca

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68

bubmuorexa [JOK
https://m.edso00.ru/886719bc



https://m.edsoo.ru/886715b6
https://m.edsoo.ru/886716ec
https://m.edsoo.ru/886719bc

© MAOY I'nmuazus Ne 86. Padouasi nporpamma yuyeoHoro npeamera «l'eomerpus. 7-9 kiaaccbn»

8 KJIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
nudposbIe
Nen/m  Tema ypoka Kontpoabubie IIpakTuueckue p
Bcero oOpa3oBaTesibHbIE
padoThI padoThI
pecypchbl
1 ITapamnenorpaMm, ero IpuU3HAKKA U CBOIMCTBA 1 bubmorexa [IOK
P P ’ p https://m.eds00.ru/88671af2
2 [TapaiutenorpaMmm, €ro IpyU3HAKH U CBOICTBA 1 bubmmorexa [IOK
P P ’ p https://m.eds00.ru/88671ca0
3 [TapaiutenorpaMmm, €ro IpyU3HaKH U CBOICTBA 1 bubnnorexa [IOK
P P ’ p https://m.eds00.ru/88671ca0
YacTHEIE clIy4au IIapajIeIorpaMMOB
4 (mpsimo OHZ;HK (I))M6 KBanaT) X 1 bubamorexa [OK
PAMOYT V,p > KBanpat), https://m.eds00.ru/88671dea
HpI/ISHaKI/I " CBOUCTBaA
YacTHEIE clIyYau IIapajrIeIorpaMMOB
5) (mpsimo OJIZ;I/IK (I))M6 KBarpaT) ux 1 Bubmmorexa LIOK
PAMOYT V,p > KBanpat), https://m.eds00.ru/88671f20
HpI/ISHaKI/I " CBOHUCTBaA
YacTHbIE CayYau MapauieorpaMMoB
6 (mpsimo onin;m( (l;)M6 KBa, paT) 170'¢ 1 bubmmorexa [TOK
PAMOYT v,p > KBanpat), https://m.eds00.ru/8867209c
HpI/ISHaKI/I " CBOUCTBaA
bubmuoreka [JOK
! Tpaneius 1 https://m.eds00.ru/88672358
8 PaBHOOOKAsA ¥ IpAMOYTOJIFHAS TPAEINNA 1 Eubmiorexa IOK
p yr panien https://m.edsoo.ru/8867252¢
9 PaBHOOOKAsA ¥ IpAMOYTOJIBHAS TPAEINNA 1 Eubmiorexa IOK
p yr panien https://m.edso00.ru/88672858
but6mmoreka [IOK
10 M 1
CTOM Y/IBOCHI MEMAHbT https://m.edso0.ru/88672b14
11 LleHTpanpHast CAMMETPHS 1 bubnuoreka [JOK



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

12 KonTtponsHas pabora o Teme bubmmorexa [IOK
"YeThIpEXyroJbHUKH" https://m.eds00.ru/88672c9%
13 Teopema daneca u Teopema o bub6nuoreka [IOK
MIPONOPLIMOHAIBHBIX OTPE3KAX https://m.edso0.ru/8867337a
14 CpenHsist TMHUS TPEyrojbHUKA bubmmorexa LIOK
https://m.eds00.ru/88672e0c
15 CpenHsist TMHUS TPEYroJbHUKA Bubmmorexa LIOK
https://m.eds00.ru/88672f38
16 Tpaneuus, e€ cpeaHsst TUHUS Bubmorexa LIOK
https://m.eds00.ru/88672358
17 Tpanemus, e€ cpeauss TUHUS bubnnorexa [IOK
https://m.eds00.ru/88673064
18 [TponopuroHanbHbIE OTPE3KU Bubnuorexa LIOK
https://m.eds00.ru/88673794
19 [TponopuroHanbHbIE OTPE3KU Bubnuorexa LIOK
https://m.eds00.ru/88673794
20 [TenTp Macc B TpEyroJbHUKE Bubmmorexa LIOK
https://m.eds00.ru/886738fc
bubnmoreka [JOK
21 Honobute TpeyrobHHKi https://m.edsog)_.[ ru/88673a78
22 Tpu npusHaka noo0us TPEYTrOJIbHUKOB Bubmorexa LIOK
https://m.eds00.ru/88673bae
23 Tpu npusHaka noo0us TPEYTrOJIbHUKOB bubmmorexa [OK
https://m.eds00.ru/88673d52
24 Tpu npuzHaka 1og00Hs TPEYroJIbHUKOB bubmmorexa LIOK
https://m.eds00.ru/8867400e
25 Tpu npusHaKa mogo0us TPEYroJIbHUKOB
26 [Ipumenenue mogo0us MpH peIIeHUH

MMPAKTUYCCKUX 3aaa4d



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

© MAOY I'nmuazus Ne 86. Padouasi nporpamma yuyeoHoro npeamera «l'eomerpus. 7-9 kiaaccbn»

97 KonTtponsHas padora no teme "I[lonobnbie bubmumoreka [IOK
TPEYroJIbHUKN" https://m.eds00.ru/8867445a

28 CaoiicTBa TIIOLIAACH reOMETPUIECKUX bubnuoreka [JOK
buryp https://m.eds00.ru/886745fe

29 Dopmyibl JUIsl IUIOLIAAN TPEYTrOJIbHUKA, bubnmoreka [JOK
napa’suiesorpaMmma https://m.eds00.ru/88674860

30 ®opMmyibl Ui IJIOLAAA TPEYTOIbHUKA, bubmmorexa [IOK
napa’suiesorpaMmma https://m.edso00.ru/88674a22

31 DopMyIsl JUIsl IUIOLIAAA TPEYTOJIbHUKA, bubnuoreka [IOK
napasuiesorpaMmma https://m.edso00.ru/88674a22

39 DopMymbl I IJIOMAAN TPEYTOIbHHKA, bubmmorexa [IOK
napasuiesorpaMmma https://m.eds00.ru/88675288

33 DopMyisl Ul IUIOLIAAN TPEYTOJIbHUKA, bubnuorexa [JOK
napa’suiesorpaMmma https://m.eds00.ru/8867542c

. bubnuotexa [JOK
34 Brruucnenue mioniaaeit cioxHeIx Guryp httos://m.e dSO(I)_.[I’U 188674678
35 [Tnomanu ¢uryp Ha kieryaToit Oymare Egggﬁfiﬁ?ﬁg 8674736

36 [Tnomaayn moxoOHBIX Guryp
37 [Mnomaau mogo6HBIX GuUryp

38 3ajauu ¢ IPaKTUYECKUM COAEpPKaHUEM bubmmorexa [OK
https://m.eds00.ru/88675558

39 3ajauun ¢ IPaKTUYECKUM COACpPKaHUEM bubmmorexa [JOK
https://m.eds00.ru/88675684

40 Penrenue 3a1a4 ¢ mOMOIIbI0 METOAA bu6mmorexa [{OK
BCIIOMOTaTeJILHOM IIIOIAAU https://m.eds00.ru/88674f90
41 KonTpomnsHas padora o teme "Ilnomans" ngg;ﬁf;;gﬁg 867579¢

42 Teopema [Iudaropa u e€ npumeHeHue Bubmmorexa LIOK

https://m.eds00.ru/88675918



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
https://m.edsoo.ru/8867579c
https://m.edsoo.ru/88675918
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43 Teopema [Tudaropa u e€ npumeHeHue ngj}j&f;i?ﬁg 8675918
44 Teopema [Tudaropa u e€ npumeHeHue ngjﬁ;ﬁ;ﬁ)?ﬁg 8675ahc
45 Teopema [Tudaropa u e€ npuMeHeHHe
46 Teopema [Iudaropa u e€ npumenenue
OnpeneneHre TPUrOHOMETPUUECKUX
KIMI OCTPOTO yIiia IPSIMOYTOJILHOTO
47 f)g:yFL(I)HBHHKali TpH}II‘I;)HOMI;TpHI}IIZCKHG Bubmmorexa LIOK
https://m.eds00.ru/88675d32
COOTHOIIIEHUS B IPSIMOYTOJIbHOM
TPEYTrOJIbHUKE
48 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO bubmmorexa [JOK
https://m.edso0.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO
50 OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO
51 KonTponasnas padbora no teme "Teopema bub6nuorexa [IOK
[Mudaropa u Hayana TpuronomeTpun" https://m.edso0.ru/8al407e8
59 Brnincannbie 1 EHTpaIbHbIE YIIIBI, YOI bubnuotexa [JOK
MEXK]1y KacaTeJIbHOU U XOPIOU https://m.edsoo.ru/8al1415b2
53 BrnivcanHnble 1 IEHTpaIbHbBIE YTIIbI, YTOI bubmuorexa [JOK
MEXIy KacaTeJIbHOW U XOpAou https://m.edso00.ru/8a141940
54 Bnucannbie v IeHTpaIbHBIE YIIIBI, YTOJ bubnmnoreka [JOK
MEXK]ly KacaTeIbHOU U XOPI0U https://m.edsoo.ru/8al141b34
55 Vsl MeXIy XOpJlaMU U CEKYITUMU
56 VYTIIbI MEXKIY XOPJIaMHU U CEKYITUMHU
BrrcanHble U onricaHHbIE
o7 YEeTBIPEXYTOJIBHUKH, UX IIPU3HAKU U BHGJ_IHOTeKa LHOK
cBOHCTEA https://m.edso0.ru/8a140f86
58 Brucannble u onrcaHHBIC bu6mmoreka [IOK



https://m.edsoo.ru/88675918
https://m.edsoo.ru/88675abc
https://m.edsoo.ru/88675d32
https://m.edsoo.ru/88675f44
https://m.edsoo.ru/8a1407e8
https://m.edsoo.ru/8a1415b2
https://m.edsoo.ru/8a141940
https://m.edsoo.ru/8a141b34
https://m.edsoo.ru/8a140f86
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YETBIPEXYTOJIBHUKH, UX IIPU3HAKU U

https://m.edsoo.ru/8a1416d4

CBOMCTBa
Bnucanunsie u onucanHbie
59 YETHIPEXYTOIBHUKU, UX MPU3HAKU U 1 bubmmorexa [JOK
PIPEXYT > M P https://m.edso0.ru/8a1416d4
CBOMCTBA
[IpuMeHeHre CBOMCTB BIMCAHHBIX U
60 OTMHCAHHBIX YETHIPEXYTOILHUKOB MIPH 1
pelIeHUN TEOMETPUUECKUX 3a]1a4
[IpumeHeHre CBOMCTB BIMCAHHBIX U
61 OTMHMCAHHBIX YETHIPEXYTOILHUKOB MIPH 1
pEIIeHUU T€OMETPUYECKUX 3a/1a4
62 B3anmHoe pacnonokeHue IByx 1 bubmmoreka [JOK
OKPYKHOCTEH, 0011IMe KacaTeIbHbIE https://m.edsoo.ru/8a1410a8
bu6mmorexa [IOK
63 K i 1
acatiiic ORpyAHOCTER https://m.edsoo.ru/8a1410a8
Kontponbnas padota o Teme "Yrisl B
64 OKpPYKHOCTH. BicaHHbI€ U ONTHUCAHHBIE 1 bubmorexa HOK
by ] | https://m.edsoo.ru/8a141c88
YETBIPEXYTOJIbHUKU
[ToBTOpEHNE OCHOBHBIX MOHATUA U METOAOB bubnunoreka [JOK
65 N 1
KypcoB 7 u 8 Kj1accoB, 0000111eHe 3HaHUI https://m.edsoo.ru/8al41lddc
66 IToBTOpEHNE OCHOBHBIX MOHATUI U METOJ0B 1 bubnnoreka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHne 3HAHUT https://m.edsoo.ru/8al4lefe
bu6mmorekxa [{OK
67 141 0 1
TOTOBAN KORIPOIBHAZ pabota https://m.edso00.ru/8a142368
68 IToBTOpEHNE OCHOBHBIX IMOHATHA U METO0B 1 bubnnoreka [JOK
KypcoB 7 U 8 KJ1accoB, 0000IIeHe 3HAHUH https://m.edsoo.ru/8a1420ac
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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.edsoo.ru/8a142368
https://m.edsoo.ru/8a1420ac
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9 KIIACC
KoJunyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara uudgposbie
n/n Tema ypoka Kontpoanueie  Tpakruueckue u3yuyeHusi oOpasoBaTesibHbIE
pecypcsbl
1 OrnpeneneHne TPUroHOMETPUUYECKUX bubnmnoreka [JOK
bynkmuii yrmos ot 0° mo 180° https://m.edsoo.ru/8al424bc
2 ®opMyJIbl IPUBEACHUS
3 Teopema KOCHHYCOB bubmmorexa [JOK
https://m.edso0.ru/8a14336¢
4 Teopema KOCUHYCOB
5 Teopema KOcCHHYCOB bubmmorexa LIOK
https://m.edsoo.ru/8al42d5e
6 Teopema cHHYCOB bubmmorexa [TOK
https://m.edsoo.ru/8al42e8a
7 TeopeMa cuHycOB
8 TeopeMa cuHycOB
9 Haxoxxnenue 1juH CTOPOH U bu6mmoreka [JOK
BEJINYMH YIJIOB TPEYTOJIbHUKOB https://m.edso00.ru/8a1430b0
10 Pemenne TpeyronbHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
11 Pemienne TpeyroibHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
12 Pemenue TpeyroabHUKOB bubmmorexa LIOK
https://m.edsoo.ru/8al42ac0
13 Pemenue TpeyroibHUKOB bubmorexa HOK

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
https://m.edsoo.ru/8a142ac0
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[IpakTnyeckoe NpUMEHEHUE TEOPEM

bubmuoreka [JOK

14 CHHYCOB U KOCUHYCOB https://m.edsoo.ru/8al42c3c
15 [IpakTHyeckoe MpUMEHEHNE TEOPEM
CHUHYCOB Y KOCUHYCOB
16 KonTponbhas pabota no teme bubnmoreka [JOK
"Pemenue TpeyrojibHMKOB" https://m.edsoo.ru/8a14392a
bu6mmorexa [IOK
17 [TonsiTue 0 mpeoOpa3oBaHUU TOI00MS httos://m.edsoo.ru/8al43ab0
18 COOTBETCTBEHHBIE 2JIEMEHTHI bubnnorexa [JOK
no1I00HBIX (QUryp https://m.edsoo.ru/8al143de4
19 COOTBETCTBEHHBIE AIIEMEHTHI
noJ00HBIX (pUTyp
Teopema o mpou3BeIeHUU OTPE3KOB
20 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHNX, TEOPEMA O https://m.edsoo.ru/8a14406e
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
91 XO0pZ, TeopeMa O IPOU3BENECHNUN bubnuoreka [IOK
OTPE3KOB CEKYILHX, TEOPEMA O https://m.edsoo.ru/8al441a4
KBaJpaTe KacaTeJIbHOU
Teopema 0 Ipon3BeIEHNN OTPE3KOB
99 X0pZH, TeopeMa O IPOU3BENECHNUN bubnuorexa [IOK
OTPE3KOB CEKYIIUX, TEOPEMA O https://m.edsoo.ru/8al442da
KBaJ[paTe KacaTelbHON
93 [IpuMeHeHne TeopeM B pELICHUH bubnnoreka [JOK
reOMETPUYECKHUX 3a]1a4 https://m.edsoo.ru/8a143f06
24 [IpumeHeHne TeopeM B pelIeHun bubnmoreka [JOK

TCOMETPHUICCKUX 3aaayd

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



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
https://m.edsoo.ru/8a1443fc
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[IpuMeHeHne TeopeM B pELLICHUH

bubmuoreka [JOK

25
FeOMETPUUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
KonTtponsHast pabora o Teme
26 "TIpeoOpa3oBanue moaoous. bubnuoreka [IOK
MeTtpuueckre COOTHOLIEHHUS B https://m.edso00.ru/8a1447a8
OKpY>kHOCTH"
OmnpeneneHre BEKTOPOB.
27 q)I/II;I/IquKI/Iﬁ 51 I‘GOMIG)T WYECKUUI bubmmorexa [JOK
P https://m.edso00.ru/8a144960
CMBICJI BEKTOPOB
28 CrnoxeHue ¥ BBIYUTAHUE BEKTOPOB, bubnnorexa [HOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8al44a8c
29 CrokeHue ¥ BRIUMTAHUE BEKTOPOB, bubnuorexa [JOK
YMHO>KEHHE BEKTOpa Ha YUCIIO https://m.edsoo.ru/8a144d52
30 CroxeHue ¥ BRIUMTAHHUE BEKTOPOB,
YMHOXKEHHE BEKTOPa Ha YHCIIO
31 Pa3znoxxenue BekTopa 1o A1ByM
HEKOJUTUHEAPHBIM BEKTOpaM
bu6mmoreka [IOK
32 Koopaunatsl BekTopa
pA P https://m.edsoo.ru/8al44fbe
CxkansipHO€ MPOU3BE/IEHUE BEKTOPOB,
33 ero 1 EIMCHCEI/IC JIs1 HAXO0XK eHI/IIZI bubmmorexa [OK
p a a https://m.edso00.ru/8a14539c
JUTMH U yTJIOB
CxkansipHO€ MPOU3BEICHUE BEKTOPOB,
34 €ro MPUMEHEHHUE IS HaXOXKACHUS bubmorexa HOK
p https://m.edso00.ru/8a14550e
JUTMH U yTJIOB
Pemenne 3amay ¢ TOMOIIBIO bubmuorexa [JOK
35
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemienue 3a1au ¢ moMomIs0 bubnmoreka [JOK



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

© MAOY I'nmuazus Ne 86. Padouasi nporpamma yuyeoHoro npeamera «l'eomerpus. 7-9 kiaaccbn»

BEKTOPOB

https://m.edsoo0.ru/8a1458c4

[TprMeHeHre BEKTOPOB i PelIeHus

37
3a1a4 GU3UKU
38 KonTponbhas pabota no teme bubnmoreka [JOK
"Bektopsr" https://m.edsoo.ru/8a145b08
39 JlexapTOBBI KOOPJMHATHI TOYEK HA
TUIOCKOCTH
. bubmuoreka [JOK
40 ¥pasHerine NpaMol https://m.edso00.ru/8al45c48
41 YpaBHeHHE NpAMON
bubmuorexa [JOK
42 ¥ PaBHEHHE OKpYKHOCTH https://m.edso0.ru/8al4635a
43 KoopauHatel ToUek nepeceueHus bubnunorexa [JOK
OKPY>KHOCTH U IIPSIMOM https://m.eds00.ru/8a146620
Meroa KOOpAUHAT NPH PELIEHUH
44 TEOMETPUUECKUX 3a7ad,
NPaKTUYECKUX 3a/1a4
Meroa KOOpAUHAT NPH PELIEHUHN
45 reOMETPUYECKHX 3a/1ad,
NPaKTUIECKHUX 3a/1a9
MeTtoa KOOpAMHAT MPH peIIeHUH
46 reoMeTpUUYECKUX 3ajad,
NPaKTUIECKHUX 3a/1a9
KonTtponbHas pabora o Teme
47 "JlexkapTOBbl KOOPAMHATHI Ha bubmmorexa LIOK
" https://m.edsoo.ru/8al46e0e
TUIOCKOCTH
48 IIpaBUiIbHBIE MHOTOYTOJIBHUKY, bubnuoreka [IOK

BBIYUCICHUC UX 3JICMCHTOB

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



https://m.edsoo.ru/8a1458c4
https://m.edsoo.ru/8a145b08
https://m.edsoo.ru/8a145c48
https://m.edsoo.ru/8a14635a
https://m.edsoo.ru/8a146620
https://m.edsoo.ru/8a146e0e
https://m.edsoo.ru/8a146fda
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bubnmoreka [JOK
49 Huciio m. Jlnina okpysiocTH https://m.edsogru/8al47208
bubmuorexa [JOK
>0 Huciio m. Jlnina okpysiocTH https://m.edsogru/8al4714c
51 JlnvuHa 1yTH OKpY>KHOCTH
52 Pannannas mepa yria bubmmorexa [JOK
https://m.edsoo.ru/8al4714c
53 [Tnomane kpyra, cekTopa, cerMmeHTa bubnmorexa LOK
https://m.edso00.ru/8a147426
54 [Tnomane kpyra, cekTopa, cerMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
55 [Tnomane kpyra, cekTopa, cCerMmeHTa Bubmorexa ITOK
https://m.edso00.ru/8a147750
56 [ToHsITHE O ABMKEHUU TUIOCKOCTH bubmmorexa [JOK
https://m.edsoo.ru/8a147c82
57 [TapamnensHbIN IEPEHOC, TOBOPOT bubmmorexa [JOK
https://m.edso0o.ru/8a147f16
58 [TapannensHbIN IEPEHOC, TOBOPOT bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapamiensHbIN IEPEHOC, TOBOPOT
60 [TapannensHblil nepeHOC, TOBOPOT
61 [IpumeHeHne NBUKEHUI TPU bubnnoreka [JOK
pelIeHnn 3a1a4 https://m.edso0.ru/8a1480e2
KonTponbhas paboTa no remam
62 "IIpaBHIIbHBIE MHOTOYTOJIbHUKH.
OkpyxHOCTb. [[Br>KkeHHsI TIIOCKOCTH"
63 [ToBTOpenue, 06001ICHNE, bubmuoreka [JOK

cucreMarusanus 3HaHui. ismepenue

https://m.edso0.ru/8a148524



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

© MAOY I'nmuazus Ne 86. Padouasi nporpamma yuyeoHoro npeamera «l'eomerpus. 7-9 kiaaccbn»

F€OMETPUUYECKHUX BEJIUYHUH.
TpeyroabHuKH

64

[ToBTOpeHnue, 06001ICHNE,
cuCTeMaTH3aIs 3HaHUMH.
[TapanienbHble ¥ NEPIICHIUKYISPHBIC
npsiMble

bu6mmoreka [IOK
https://m.edso00.ru/8a148650

65

[ToBTOpEHHE, 0000IICHUE,
CHCTEMAaTH3aIus 3HAHUMA.
OKpy’>KHOCTb U KpYT.
I'eomeTpuueckue mocTpoeHus. YTIbl
B OKPYKHOCTH

66

67

[ToBTOpEHHE, 0000IICHUE,
cucTeMaTu3anus 3HaHui. Bioucanabie
Y OIMCAaHHBIC OKPYKHOCTH
MHOTOYTOJTbHUKOB

Wrorosas koHTposibHasA paboTa

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

68

[ToBTOpenue, o6odIIEHKE,
cUcTeMaTu3alus 3HaHu

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/8a148650
https://m.edsoo.ru/8a148920
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IPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBbHOM TIPOI'PAMMBI

7 KUIIACC
Kox .
IIpoBepsiemble npeAMeTHBIE Pe3yJbTAThI 0CBOCHHS OCHOBHOM
NpOBePsIEMOro .
o0pa3oBaTe/IbHOI MPOrpaMMbl OCHOBHOI'O 00111ero 06pa3oBaHuA
pe3yJabTara
6 I'eomerpust
Pacnio3naBaTh M3y4eHHbIE reOMETpUYEecKHe (DUTYPBI, ONpPEAeNsiTh MX
B3aMMHOE pACIOJIOXKEHHE, H300pakaTb TeOMeTpUYecKHe (Uryphl,
6.1 BBITIOJIHATh YEPTEKU 1O YCIOBHIO 3a1a4yd. V3MepsTh ITUHEHHBIE U
YIJIOBBIE BEJIMUYMHBL. PemaTth 3ajaun Ha BBIYMCICHUE JUIMH OTPE3KOB U
BEJIMYUH YTJIOB
Jlenatb TpyOyr0 OLIEHKY JIMHEHHBIX M YTJIOBBIX BEJIMYWH MPEIMETOB B
6.2 peambHOM JKU3HHU, pa3MepoB MNPUPOJIHBIX O00BEKTOB. Paznmuuarh
pa3Mephl STHX 00BEKTOB I10 MOPSIKY BETHUNHBI
6.3 Ctpouth 4epTekH K F€OMETPUUECKHUM 3a/1a4yam
[Tonmp30BaThbesl MpU3HAKAMHU PAaBEHCTBA TPEYTOJbHUKOB, UCTIOIB30BAThH
6.4 MIPU3HAKH U CBOMCTBA PaBHOOEPEHHBIX TPEYTOJILHUKOB IIPU PELICHUN
3aja4
65 [IpoBomuTh  JIOTMYECKHE  pacCy)KIEHHS C  HCIOJIb30BaHHEM
' TE€OMETPHUUECKUX TEOPEM
[Tonmp30Batbes pU3HAKaMHU paBeHCTBa PSIMOYTOJTBHBIX
6.6 TPEYroJbHUKOB, CBOMCTBOM MeEAMaHBbl, MPOBEAEHHON K THUIOTEHY3e
MPSIMOYTOJIBHOTO TPEYTOJIBHUKA, B PEIICHUN TEOMETPUIECKUX 3a/1a4
OmnpenensaTh MapaIeNbHOCTh MPSMBIX C MOMOIIBIO YTJIOB, KOTOPHIE
6.7 oOpa3zyeT ¢ HUMHU cekymias. Onpeneniars NapalieabHOCTh MPSMBIX C
' MOMOIIBI0 PABEHCTBA PACCTOSTHUM OT TOYEK OJHOW MPSAMOW J0 TOYEK
JApYrou NpsiMon
6.8 Pemrate 3a1aun Ha Ki1eT4aToil Oymare
6.9 [IpoBOIUTH BBIUMCIEHUS W HAXOJUTh YHCIOBbIE U OyKBEHHBIE

3HAYCHHA YIJIOB B TCOMCTPHYCCKHUX 3adadaXx C MCIIOJIb30BAHUCM
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CyMMBI YIJIOB TPEYrOJIBHUKOB M MHOI'OYTOJBHUKOB, CBOMCTB YIJIOB,
00pa30BaHHBIX MPU TEPECEUCHUU JIBYX MapaJUICIbHBIX MPSIMBIX

ceKymeﬁ. PemraTe IMPAKTUYCCKUE 3a/la4M Ha HAXOXKIACHUC YI'JIOB

BJ'Ia,Z[CTB INOHATHUEM  I'€COMCTPHUYECCKOI'O MECTa  TOYCK. YMmeThb

6.10 OTIpeNeNIATh OUCCEKTPUCY yIla M CEPeAMHHBIA TMEPHEeHIUKYISIp K
OTPE3KY KaKk FreOMETPHUYECKHE MECTa TOYEK
DopMyIHpOBaTh OMNPENCIICHUS OKPYKHOCTH M Kpyra, XOpIbl H
6.11 JIMaMETpa OKPYKHOCTH, IIOJIb30BaTbCs MX CBOMCTBAMHU. YMETh
MIPUMEHSTH 3TU CBOMCTBA MPH PEIICHUH 3324
Bnagers moHsiTHeM ONMCAaHHOM OKOJO TPEYroJIbHUKA OKPYKHOCTH,
yMeTh HaxomuTh e€ meHtp. [lomb3oBarbest (hakTamMu O TOM, HTO
6.12 OHMCCEKTPUCHI YIIIOB TPEYroJIbHUKA MEPECEKATCsl B OJTHOM TOUYKE, U O
TOM, YTO CEPEIWHHBIC TEPIEHIANKYISIPHl K CTOPOHAM TPEYTOJbHHKA
MepeceKaroTcs B OJJHOU TOUKE
Brnagerp moOHATHEM KacaTelbHOW K OKPYXKHOCTH, TIOJB30BATHCS
6.13 TEOpEMO O TEepIeHIUKYIIPHOCTH KacaTeNbHOW U pajuyca,
MPOBEIEHHOTO K TOYKE KACAHWUS
6.14 [Tosp30BaThCsT  MPOCTEHIIMMHU TEOMETPUUYSCKUMH HEPAaBEHCTBAMH,
' MMOHUMATh UX MPAKTUYECKUN CMBICIT
6.15 [IpoBOANTH OCHOBHBIE T'E€OMETPHUYECKHE TIOCTPOCHHUS C MOMOIIBIO
. LHUPKYJIS U JIMHEHKU
8 KIIACC
Kon o
IIpoBepsiemble MpeIMeTHbIE Pe3yJILTATHI 0CBOCHHUS] OCHOBHOIM
NpOBepPsIeMOro .
o0pa3oBaTe/IbHOI MPOrPaMMBbI OCHOBHOT0 00111er0 00pa30BaHUs
pe3yJbTara
6 I'eomerpus
6.1 Pacrio3naBaTh OCHOBHBIE BHJIbI UYETHIPEXYTOIBHUKOB, MX JJIEMEHTHI,
' TOJIB30BAThCS X CBOMCTBAMU TIPH PEIICHUU TEOMETPHUICCKHUX 3319
6. [IpuMeHSITh CBOWCTBA TOYKH IIEPECEUCHUS MEIHWaH TpPEYTrOJbHHUKA
' (meHTpa Macc) B pelieHu  3aaa4
6.3 Bragerp TOHSATHEM CpeAHEW JIMHUHM TPEYroJibHUKA W TpPAreluH,

NPpUMCHATL HX CBOMCTBaA npu pemeHuu TCOMCTPUYICCKUX 3aJady.
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[Tonb3oBatbes Teopemoit daneca U TeopeMold 0 MPOHOPIIMOHATBHBIX

OTpEC3Kax, MPUMCHATH UX IJIA PCIICHUSA NPAKTUICCKUX 3a1a1

[IpumeHsaTh NpU3HAKM MOAOOUS  TPEYTOJIBHUKOB B  PELIEHUU

o4 F€OMETPUYECKHX 3a/1a4
[Tonb3oBatbesa Teopemoit [Iudaropa aisa pemieHus reoMeTpUUECKUx 1
65 MpakTU4eckux 3anad. CTpouTh MaTEMAaTUYECKYI0 MOJEIb B
' MPAaKTUYECKUX 3aJa4aX, CAMOCTOSTENbHO JAEJIaTh YEPTEXK U HAXOIUTh
COOTBETCTBYIOILUE JIJIUHBI
Bnagerp noHsTHSIMM CUHYCa, KOCHHyCa W TaHI€HCa OCTpPOro yria
6.6 MPSIMOYTOJIBHOTO TPEyroiibHUKA. llojIb30BaThCAd 3THUMH MOHATUIMHU
JUIsl PEIIEHUs] IPAKTUYECKUX 3aa4
Boruucnate  (pa3nuuHbIME  crIOCOOAaMHU) TUIOMIAAL TPEYrOJbHUKA U
6.7 IOl MHOTOYTOJBHBIX (GuUryp (monb3ysch, Tle HEOOXOAMMO,
' KaNbKyIITOpoM). [IpUMeHATh MONy4YeHHbIE YMEHUS B MPAKTHUECKUX
3a1adax
Bnagerb MOHATUSAMU BOMCAHHOIO U LIEHTPAJIIBHOT'O YIJIa, UCIIOJIb30BaTh
6.5 TEOpPEMBI O BIMCAHHBIX yIJIaX, yrilaxX MEXAy XOopAaMu (CEeKYIIMMHU) U
' yrie MeXAy KacaTeJIbHOW M XOpPJOM NpPU PELICHUMH T'€OMETPUYECKUX
3a1a4
6.9 Brnagerp mNOHATHEM ONUCAHHOTO YETBHIPEXYIOJbHHUKA, HPUMEHSTh
' CBOMCTBA OMMCAHHOTO YETHIPEXYTOJIbHUKA IIPU PEILICHUH 3aa4
[IpumeHsaTh TONyYEeHHBIE 3HAHUS HA [pPaKTUKE — CTPOUTH
6.10 MaTeMaTHYECKHEe MOJENHN Ul 3a]ad pealbHOW JKU3HU U NPOBOIUTH
' COOTBETCTBYIOIIME BBIYUCIEHHUS C [PUMEHEHHEM THoao0us U
TPUTOHOMETPHUU (TI0JIB3YSCh, /1€ HEOOXOMMO, KAJIbKYJISATOPOM)
9 KNIACC
Kon .
IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHHSI OCHOBHOM
NpOBEPSIEMOro .
o0pa3oBaTe/IbHON NPOrpaMMbl OCHOBHOI0 00111er0 00pa3oBaHus
pe3yjabrara
6 I'eomerpus
6.1 3HaTh TPUTOHOMETpPUYECKHE (YHKIIMH OCTPHIX YIJIOB, HAXOAUTh C UX

NOMOIIBIO PA3JIMYHBIC JSJIEMCHTBI MPAMOYI'OJIbBHOI'O TPCYTOJIbHUKA
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(«pemieHne  HOpPSMOYTOJBHBIX  TPEYroJIbHUKOBY»). Haxomute (c

MTOMOIUIBIO KAJIbKYJIATOPA) AJTUHBI U YIIIbI 17151 HETaOIMYHBIX 3HAYCHUH

6.2

6.3

6.4

6.5

[Tonb30BatTbcs dbopmynamu MPUBEIECHUS " OCHOBHBIM
TPUTOHOMETPUYECKUM TOXKIECTBOM JIJIsl HAXOXKIECHHSI COOTHOIICHHUI

MCKAY TPUTOHOMETPHUYCCKUMHA BCIIUMUYNHAMHA

Hcnonws3oBath TEOpEeMbl CHHYCOB M KOCHHYCOB JUISl HaXOXJICHHS
Pa3IUYHBIX AJIEMEHTOB TPEYrOJbHUKA («PELICHUE TPEYrOIbHUKOBY),

IMPUMEHATH UX ITPU PECIICHUH IT'COMETPHUICCKUX 3ada4

Bnagers mnonstusmu npeoOpa3zoBaHUS MOAOOMS, COOTBETCTBEHHBIX
3JIeMEHTOB MoA00HBIX ¢uryp. Ilomp3oBaTbes cBoiicTBaMU MOAOOUS
MIPOU3BOJBHBIX (DUTYP, YMETh BBIYUCIATH JJIMHBI U HAXOJUTH YIJIBI Y
momo0uHbIX Quryp. IIpuMeHsATh CBOWCTBA MOAOOMS B TPAKTHUECKUX
3aja4ax. YMeTb MPHUBOJUTH MPUMEPHl MOAOOHBIX Quryp B
OKpYKaroIllleM MUupe

[lonb30BaTbcs TeopeMaMu O MPOU3BEAECHHUU OTPE3KOB XOpJ, O

MPOU3BCACHUN OTPE3KOB CCKYIIUX, O KBaApaTe KacaTeJIbHOM

6.6

6.7

6.8

ITons30BaThCA BCKTOpaMH, IIOHUMAThb HX FCOMeTpI/ILIGCKI/Iﬁ n
(I)I/I3I/I‘IGCKI/II7I CMBICJI, IIPUMCHATh UX B PCHICHHUHN TI'COMCTPHUUYCCKUX H
(I)I/I3I/I‘IGCKI/IX 3aJa4. HpI/IMeHHTB CKAJLIPHOC ITPOU3BCACHHUEC BCKTOPOB

IJId HAXOKACHWA NJIMH U YT'JIOB

ITonp30BaThCS METOAOM KOOpAWHAT Ha IUIOCKOCTHU, IPUMCHATHL €Iro B

PEIICHUU T€COMCTPUYCCKUX U IPAKTHUYCCKUX 3a1avd

Brnagers NOHATUSAMHM  IPaBUIBHOIO  MHOIOYI'OJIBHMKA,  JIJIMHBI
OKPY)KHOCTH, [UIMHBI AYI'M OKPYKHOCTH M paJuaHHOW Mepsl yrIua,
YMEThb BBIUMCIATH IUIOIIAAb Kpyra W ero uacreu. IlIpumensats

MOJIYUYCHHBIC YMCHUA B IIPAKTHYCCKUX 3adavdax

6.9

HaxoauThs ocu win EHTpbl CUMMETPHUH (QUTYDP, TPUMEHSATh JIBUKECHUS

IJIOCKOCTH B IPOCTEUIINX CIydasx

6.10

HpI/IMCH}ITB MOJIYYCHHBIC  3HAHHUA Ha TMPAaKTUKEC —  CTPOUTH
MaAaTEeMAaTUYCCKUE MOJACIN TJId 3aaad peanLHoﬁ JKU3HHU U MIPOBOJUTH
COOTBCTCTBYIOIIME  BBIYUCICHUA C TPHUMCHCHUCM 1'[0)1061/151 n

TPUTOHOMETPUYECKHX (YHKUUH (MOJIB3YsICh, TI/I€ HEOOX0IUMO,
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ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

7 KIIACC
Kon IIpoBepsieMblii 3J1IeMEHT COJAEePKAHMS
6 I'eomerpus
Hauanbnsie nonsatus reomerpuu. Touka, npsamas, OTpe3oK, Jyd. YToi. Bumabl
6.1 yrioB. BeprukanbHple M CMexHbIE yriabl. buccekrpuca yrina. JlomaHnas,
MHOTroyrojpHUK. [lapamiensHocTh U IepreHIUKYIIPHOCTD MPSIMBIX
6.9 Cummerpuunble  Qurypbl. OCHOBHBIE CBOICTBA OCEBOH CHMMETpUHU.
' [IpuMepbl cHMMETPHH B OKPYXKAIOIIIEM MHPE
6.3 OCHOBHbBIE TTOCTPOECHMSI C TOMOIIBIO LUPKYJIS U JUHEHKU. TpeyrosibHUK.
' Bricota, Mmenuana, OuccekTpuca, UX CBOWCTBA
. PaBHOOenpeHHBIH W PaBHOCTOPOHHUI  TpeyroibHUKH. HepaBeHCTBO
' TPEeYrojabHUKa
65 CpolicTBa W TpU3HAKK PABHOOENpPEHHOro TpeyrojbHuka. llpusHaku
' paBEHCTBA TPEYTOJILHUKOB
. CpolicTBa 1 NMpPU3HAKU MapajIeNbHbIX NpAMbIX. CyMMa yIJIOB TPEYTrOJIbHHKA.
' BHemrnue yriel TpeyroabHUKa
[IpsmoyronpHbld  TpeyrodbHUK. CBOWCTBO MeIUWaHBl MPSIMOYTOJIBHOTO
6.7 TpPEYroJbHUKa, MpPOBEAEHHOW K runoreHyse. [lpu3Haku paBeHCTBa
' MPSIMOYTOJIBHBIX TPEYTONbHUKOB. [IpsIMOYTONBHBIN TPEYrodbHUK C yIJIOM B
30°
HepaBenctBa B reoMeTpuu: HEPAaBEHCTBO TPEYroJIbHHUKA, HEPABEHCTBO O
6.8 JUIMHE JIOMaHoW, TeopemMa o OonblieM yrie U Oonbliell  CTOpoHE
TpeyroibHuKa. [lepneHauKymsp 1 HaKJIOHHAs
6.9 ['eomerprnueckoe MecTo TOYeK. buccekrpuca yria W CepeAMHHBIN
' MEePIEeHIUKYISAP K OTPE3KY KaK Te€OMETPUIECKIE MECTa TOYCK
OkpyKHOCT ¥ Kpyr, XOpAa U JHaMeTp, HUX CBOWcTBAa. B3aumHoe
6.10 pacrojio)KeHUe OKPY)KHOCTH U Tpsmoi. KacatenmbHas W cekymas K
OKPY>KHOCTH
6.11 OxpyXHOCTb, BHUCaHHas B yroj. BmucanHas M omucaHHas OKpPYXHOCTH

TPEyrojbHUKa
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8 KUIACC
Kon IIpoBepsieMblii 3JIeMeHT cO/iep:KAHUSA

6 I'eomerpust

6.1 UYersipéxyronsauku. [lapannenorpamm, ero npu3Haku U CBOMCTBA

6.2 [IpsiMoyTroibHUK, pOMO, KBaZpaT, X MPU3HAKH U CBOWCTBA

6.3 Tpaneuus, paBHoOOKas Tpanenus, € cBoiicTBa U npusHaku. [IpsiMoyronbHas
' Tparnenus

6.4 Meron yaBoenus meauansl. LlenTpanbHas cummerpus. Teopema PDaneca u
' TeOopeMa O MIPONOPLMOHAIIBHBIX OTPE3Kax

6.5 Cpennue TMHUN TpEYroibHUKA U Tpaneuuu. LleHTp macc TpeyrojipHuKa

. [Tonobue TtpeyronbauKoB, KoddduiueHt mnomodbus. IIpusHaku mogobus
' TpeyroabHUKOB. [IpruMeHeHne o J00us TPH PeIICHNH MPAKTUIECKUX 3a/1a4

67 @opmynel AN TUIOMIATM  TPEYrojbHHKA, Napajuiesorpamma, pomba u
' Tpamnenuu

6.8 CpoiictBa momaneii reomerpudeckux ¢uryp. OTHOLIEHHE IIIOMIAACH
' mo00HbBIX uUryp

6.9 Beruucnienue miomaneit TpeyroJbHUKOB U MHOTOYT'OJIBHUKOB Ha KJIETYaTOM
' Oymare

6.10 Teopema Iludaropa. Ilpumenenue Tteopemsl Iludaropa npu pemeHun
' MPAKTUYECKHX 3a/1a4

CuHyc, KOCHHYC, TQHT€HC OCTPOro Yrjla HpSMOYTOJbHOTO TpEeyrojbHMKA.
6.11 OCHOBHOE  TPUTOHOMETPHUYECKOE  TOXKJIECTBO.  TpUTOHOMETpUYECKHE
¢ynkuuu yrios B 30°, 45° u 60°

6.12 BrincanHble M LEHTpalbHbIE YIJIBI, YrOJ MEXAy KacaTelbHOM M XOpaoil.
' VYTIBl MEXAY XOpJaMH U CEKYIIUMHU

6.13 BrivcaHHBIE M ONMCAHHBIE YETBIPEXYTOIBHUKU

6.14 B3aumHoe pacnonoxkeHue JABYX OKpykHocTeil. Kacanue okpyKHOCTEH.

OO6mue KacaTelbHbIE K IBYM OKPYKHOCTSIM

9 KIIACC
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Kon IIpoBepsieMblii 3J1EMEHT COACPKAHMS
6 I'eomerpus
6.1 Cunyc, kocunyc, TanreHc yriioB ot 0 1o 180°. OCHOBHOE TPUTOHOMETPUUECKOE
' TOX1eCTBO. DOPMYIIBI IPUBEACHUS
Pemenne tpeyronbaukoB. Teopema KOCMHYCOB M Teopema CUHYCOB. Pemienue
6.2 MPAaKTUYECKUX 33Jad C HCIIOJb30BAaHHMEM TEOPEMbl KOCHHYCOB W TEOPEMBI
CHUHYCOB
6.3 [IpeobpazoBanne mogodus. [1ogodre cOOTBETCTBEHHBIX 3JIEMEHTOB
6.4 Teopema o mpou3BeCHUN OTPE3KOB XOPJI, TEOPEMBI O MPOU3BEACHUH OTPE3KOB
' CEeKYIIHX, TeOpEMa O KBaJIpaTe KacaTeiabHOH
Bexktop, nmnuHa  (MOAynb) — BEKTOpa,  COHANpaBiICHHBbIE  BEKTOPBI,
65 MPOTHBOIOJIOXKHO HANpPAaBICHHBIE BEKTOPbHI, KOJUIMHEAPHOCTh BEKTOPOB,
' PaBEHCTBO BEKTOPOB, OMEpalliu HaJl BEKTOpamu. Pa3ioxeHne BeKTopa mo IByM
HEKOJUTMHEAPHBIM BEKTOpaM
6.6 Koopaunatsl BekTopa. CKansipHOE MPOU3BENICHHE BEKTOPOB, PUMEHEHUE IS
' HAXOXACHUS JUIMH U YIJIOB
JlexkapTOBbI KOOPAMHATHI HA IMJIOCKOCTU. YPaBHEHUS MPAMON U OKPYKHOCTU B
6.7 KOOp/MHATAaX, MePeceYeHrne OKPYKHOCTEH M MPSAMBIX. MeTol KOOpPIUHAT U €ro
MIPUMEHEHUE
6.8 [IpaBuiIbHBIE MHOTOYTOJIBHUKHU
6.9 Jlnuna okpyxHOCTH. ['pagycHas u paguaHHas Mepa yriia, BEIUUCICHHUE JUIUH YT
' OKPY>KHOCTEHN
6.10 [Inomanp kpyra, ceKTOpa, CErMeHTa
611 JIBukKeHHsI TUIOCKOCTH W BHYTPEHHHE CHMMETpUH (uryp (3reMeHTapHbIe

npencrasienus). [lapamnensHeiii nepenoc. [loBopot
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IMPOBEPSIEMBIE HA OI'> IO MATEMATHKE TPEBOBAHUS K
PE3YJBbBTATAM OCBOEHHMS OCHOBHOI OFPA3OBATEJILHOM
IMPOI'PAMMBI OCHOBHOT' O OBIIIET'O OBPA3OBAHUS

Kon
NpoBepPsIeMOro
TpeOOBaHNS

IIpoBepsiemble TPeOOBAHUS K NMPEAMETHBIM pe3yJibTaTaM
OCBOEHHUSI OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbI OCHOBHOTI'O
o0m1ero oopazopanus Ha ocHoBe PI'OC

YMeHHe OmnepupoBaTh MOHATHAMHU: MHOXKECTBO, IIOJMHOXKECTBO,
OlepalMy HaJ MHOXXECTBAMH; YMEHHUE OIIEpUPOBATh IIOHATUAMMU:
rpad, cBs3HBIN rpad, AepeBO, HHMKI, MPUMEHITh UX MPHU PELICHUU
3aJa4; yMEHHUE UCIOJIb30BaTh rpaduueckoe MpeacTaBieHe MHOXKECTB
JUISL OTIMCAHUS PEAIBHBIX IPOLIECCOB U SIBJICHMM, IIPU PELICHUU 33]a4

u3 Apyrux y‘IC6HBIX npeaMETOB

YMeHue OIICPHUPOBATL MOHATHUAMM: OIIPCACIICHUC, aKCHMOMa, TCOpEMa,
A0Ka3aTCjIbCTBO, YMCHHUC pacClio3HaBaTb MHCTHHHBIC U  JIOXKHBIC
BbBICKA3bIBAHUA, IIPHUBOAUTL IIPHUMCPLI W KOHTPIIPUMCPLI, CTPOUTH

BBICKA3bIBAHHA U OTPULAHHA BBICKA3bIBaHUH

YMeHue onepupoBaTh MOHATUSAMHU: HATYpPalbHOE YHUCIO, IPOCTOE U
COCTABHOE 4YMCJIO, JEIUMOCTb HATYPAJIBHBIX 4YHUCEN, IPU3HAKU
JeTUMOCTH, LEJI0€ YHUCIIO, MOJAYJb 4YHUCIA, OOBIKHOBEHHas IpoOb U
JecsiTUYHas Opo0b, CTAaHIAPTHBINA BUJ YMCIIA, pPallMOHAIBHOE YHCIIO,
UppalMoHAIbHOE YHCIO, apuU(pMETHUYeCKUH KBaJApaTHBI KOPEHb;
YMEHHE BBINOJHATH JEHCTBUS €  4YHMCIaMH, CpaBHUBATb U
yIOpSAOYMBAaTh YHCA, MPEACTABIATh 4YHCIA Ha KOOPAWMHATHON
NpPSIMOW, OKpYIJISATh YHCIA; yYMEHHE JeJaThb MHNPUKUAKY U OLEHKY

pe3yiibTara BBIUMCIICHU I

YMeHue onepupoBarh IMOHATUSAMM: CTEIEHb C LENbIM IOKa3aTeNeM,
apudMeTUYECKU KBaJpPaTHBI KOPEHb, MHOTOWIEH, aJireOpandeckas
npo0b, TOXKAECTBO; 3HAKOMCTBO C KOPHEM HATypallbHOM CTeneHU
OOJbIIIe €NWHMIIBI, YMEHHE BBIMONHATH pacuy€Tel 1o (Qopmynam,
npeoOpa3oBaHus IENbIX, JAPOOHO-PAllMOHANBHBIX BBIPAKEHUH U
BBIPAXKEHHUI C KOPHSMH, Pa3JIOKEHUE MHOTIOYJIEHA HAa MHOXKHUTENIH, B
TOM 4YHCIE C UCHONIB30BaHHWEM (OpMYyT pa3HOCTH KBaJApaToB U

KBaJapaTta CyMMbI U pa3HOCTHU

VYMmenune ONneprupoOBaTh NOHATUAMU: YUCIIOBOC PAaBCHCTBO, YPABHCHUEC C
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OJIHOM TIEPEMEHHOM, YHCIOBOE€ HEPABEHCTBO, HEPABEHCTBO C
IIEPEMEHHON; YMEHME pellaTh JUHEHHBIE U KBaJpaTHbIC ypaBHEHUS,
JIpOOHO-pAaLlMOHAIbHBIE YPAaBHEHHUS C OJHOM INEepPEeMEHHOMN, CHCTEMbI
JBYX JIMHEHHBIX ypaBHEHWH, JTUHEHHbIE HEPABEHCTBA U UX CUCTEMBI,
KBaJpaTHble U JPOOHO-pallMOHAJIbHBIE HEPAaBEHCTBA C OJHOMU
IIEPEMEHHOM, B TOM YHUCJIE IIPU PELICHUN 3aJ1a4 U3 IPYrux MpeaMETOB
U TPaKTUYECKUX 3aJa4; YMEHHE HCIIOJIb30BATh KOOPAMHATHYIO
OpSIMYI0 M KOOPAMHATHYIO IUIOCKOCTh Uil M300pakKeHUs peUIeHUi

ypaBHEHUM, HEPABEHCTB U CHUCTEM

YMeHue onepupoBarh MOHATUAME: QYHKIHS, TpaduK GYHKIHH, HYIH
GbyHKINH, MIPOMEIKYTKH 3HAKOIIOCTOSIHCTRBA, MIPOMEIKYTKH
BO3pacTaHusi, YObIBaHWS, HAUOOJbIIEC W HAUMEHBIIECE 3HAYCHUS
GbyHKINNT; YMEHHE OIIEpUPOBATH [IOHATUSAMU: npsMast
MPOTOPIHOHATIBHOCTD, JTHHEHHAS (YHKIMS, KBaJpaTUuHas (yHKIHU,
oOpaTHass TPONOPIMOHATBHOCTh, IMapaboya, runepbosia; yMeHHE
CTPOUThH rpaduky QYHKIUH, UCIIOIBL30BATh TPA(GUKHU ISl ONPEICIICHHS
CBOWCTB IPOIIECCOB M 3aBUCHMOCTEH, /IS PEIICHUS 3a[a4 U3 IPYTUX
y4eOHBIX TPEAMETOB W pEajbHOW JKU3HU, YyMEHHE BBIPAXKATH

(dhopMyllaMy 3aBHCHMOCTH MEXKy BETMYNHAMU

Ymenue OIIepupOBAThH HOHSITUSIMU: [IOCJIEZI0BATEIbHOCTb,
apupmeTHyeckass M TeOMeTpuYecKas  IPOrpecCHH;  yMEHUue
7 WCIIOJIb30BaTh CBOMCTBA IOCIEA0BATENBbHOCTEH, (OPMYNBI CyMMBI U
o0IIero 4jeHa MpH peleHuH 3ajad, B TOM YMCJe 3a/1ad U3 JIPYTux

y4eOHBIX TIPEIMETOB U PEAIbHON KU3HU

YMeHue pemarts 3a7aud pa3HbIX THUIOB (B TOM 4YMCJI€ Ha HPOLEHTHI,
O M 4YacTH, JBHXKEHHE, PaldoTy, ILIEHy TOBAapOB M CTOMMOCTh
MOKYIOK U yCIYT, HAJIOTH, 3a/1a4M U3 00J1aCTH YIPABJICHUS JINYHBIMU U
8 ceMEeMHbIMM  (UHAHCAMM); YMEHHME  COCTaBIIATb  BBIPAXKECHMUS,
YpaBHEHUsS, HEPAaBEHCTBA M CHUCTEMbl II0 YCJIOBHMIO  3a/ay,
UCCIIEI0BaTh NOJIYYEHHOE PEIICHUE U OLICHUBATh IPaBIONON00HOCTH

TOJIYUYCHHBIX PE3YJILTATOB

YMeHue onepupoBaTh HMOHATHAMM: (GHUrypa, TOUKa, OTPE3OK, MpsiMasd,
Jy4, JJOMaHasi, yrojl, MHOTOYTOJIbHUK, TPEYTOJIbHUK, PAaBHOOEIPEHHBIN
U PaBHOCTOPOHHUM TpPEYroJdbHUKH, MPSIMOYTOJIbHBIA TPEYTrOJNbHUK,

MeaunaHa, OMCCEeKTpUca U BBICOTA TPEYroJIbHUKA, YETBIPEXYTOJIbHUK,
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napajuieiorpaMMm, pomMO, TpPSIMOYTOJIbHHUK, KBaJpar, Tpamnerus;
OKPY>KHOCTb, KPYT, KacaTelbHas, 3HAKOMCTBO C MPOCTPAHCTBEHHBIMU
¢dburypamu; yMeHue pemaTh 3ajadyd, B TOM YHWCJIE U3 TOBCEIHEBHOM
KU3HHM, Ha HAXOXJCHUE T€OMETPUYECKUX BEJIIMYMH C MPUMEHEHHEM

M3y4YEHHBIX CBOUCTB (UTYp U (HaKTOB

10

YMeHue omnepupoBaTh MOHSATUSMU: PABEHCTBO (UTYp, pPaBEHCTBO
TPEYTOJIbHUKOB; MapajlIeIbHOCTh U IEPHEHIUKYISIPHOCTD IPSMBIX,
yroa MexAy MpsSMbIMH, [EPHEHIUKYJSAP, HAKJIOHHAs, IPOEKIUs,
nonobue ¢puryp, moJo0HbIe TPEYTOJIbHUKH, CAMMETPHUS OTHOCUTEIHLHO
TOYKM M TNPAMOW; YMEHHUE pPACIIO3HABAaTh PaBEHCTBO, CUMMETPUIO U
nonobue ¢uryp, napamieNbHOCTh U MEPHEHIUKYIIPHOCTD MPSMBIX B

OKpYyKaromem MHUpe

11

YMeHue onepupoBaTh IOHATHUAMM: JUIMHA, PAcCTOSIHUE, YIrojl
(BeqIMuMHA yIja, CUHYC U KOCHMHYC yIJla TPEYrojbHHKA), IUIOLIA/lb;
YMEHHUE OLIEHUBATh pa3Mephl MIPEIMETOB U OOBEKTOB B OKpYXKaroILeM
MHUpE; YMEHHE NpUMEHATh (OpMyasl TEepUMeTpa U IUIOUIAIU
MHOTOYTOJIbHUKOB, JJUHBI OKPY)KHOCTH M IUIOIIAAM Kpyra, oobema
MPSIMOYTOJIBHOTO TapajuleJieNuIela; YMEHHE NPUMEHSATh MPU3HAKU
paBEHCTBA TPEYrOJIbHUKOB, TEOPEMY O CyMME YIJIOB TPEYrOJbHUKA,
teopemy Iludaropa, TpUTrOHOMETpHYECKHE COOTHOUICHUS VIS

BBIYHMCIICHUA JJINH, paCCTOHHHﬁ, mioIaaein

12

YMmenue wu3zo0pakaTh IUIOCKME (UIypsl M HMX KOMOMHAIMH,
MPOCTPAHCTBEHHbIE (QUIYPBl OT pPYKH, C TMOMOUIBI0 YEPTEKHBIX
WHCTPYMEHTOB M JJIEKTPOHHBIX CpPEICTB 10 TEKCTOBOMY WM

CHUMBOJIbHOMY OITMCAHUTIO

13

14

YMeHue  onepupoBarb  IMOHATHUSAMH:  OPSAMOYTOJbHAs  CHUCTEMA
KOOpJMHAT, KOOPAWHATBHI TOYKH, BEKTOpP, CYMMa BEKTOpPOB,
MPOU3BEICHUE BEKTOPA HA YHCIIO, CKAISIPHOE MIPOU3BEIECHUE BEKTOPOB;
YMEHHUE HCIOJIb30BaTh BEKTOPBI U KOOPAMHATHI JJISI MPEICTABICHUS
JaHHBIX W pEIIeHUs 3aJa4, B TOM UHUCIE M3 JPYTUX YUeOHBIX

MPEIMETOB U pEATbHOMN )KU3HU

YMeHne omnepupoBaTh TOHATHUSMH: CTOJIOMKOBBIE U  KPYTrOBBIE
auarpamMmbl,  TaOnuWIBI, cpeaHee  apudMETHYECKoe, MeIuaHa,
HauOoJbllee W HaMMEHbIlIee 3HAUCHMs, pa3Max YHCJIOBOTO Habopa;

YMCHHC H3BJICKATh, HHTCPpHIPECTUPOBATDH n HpCO6pa3OBBIBaTL
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15

16

uHbOpMalLMIO, MPEJICTABICHHY0 B TaliuIax M Ha JuarpaMmax,
OTPa)KAIOIYI0 CBOMCTBA M XapaKTEPUCTUKH pPEalbHBIX IPOLECCOB U
SBJICHUM; yMEHHE paclo3HaBaTh M3MEHYMBBIC BEJIUYMHBl B

OKPYKaIOIIeM MUPE

YMeHue omnepupoBaTh MOHATUSIMHU: CIy4alHBIA OMNBIT (CIy4alHBIN
AKCIIEPUMEHT), JJEMEHTApHOE COOBITHE (JIIEMEHTApHBIA HCXO.)
CIIy9aifHOTO OTBITA, CIIy9allHOE COOBITHE, BEPOSITHOCTH COOBITHS,
YMEHHE HaXOAUTh BEPOATHOCTH CIIy4alHBIX COOBITUH B ONBITaX C
PaBHOBO3MOXKHBIMH DJICMEHTAPHBIMH COOBITUSIMU; YMEHHUE pEeIIaTh
3a/lady METOJIOM OPraHHW30BAHHOTO Mepedopa M C HUCHOJIb30BAHUEM
MpaBUjia YMHOXXEHHS; YMEHHE OIICHUBATh BEPOSITHOCTH PEAbHBIX
COOBITUI W SIBJICHUI, MOHUMATh POJIb MPAKTUYECKU TOCTOBEPHBIX H
MaJIOBEPOATHBIX COOBITHH B OKPYXKAIOIIEM MHpPE W B IKU3HH;
3HAKOMCTBO C TMIOHSTHEM HE3aBUCHUMBIX COOBITHI; 3HAKOMCTBO C

3aKOHOM OOJIBIIIMX YHCEII U €TO POJIBIO B MACCOBLIX SIBJICHUAX

YMeHne BBHIOMpATh MOIXOASIINA W3Y4EHHBIH METOJ| Ui pPELICHUs
3a/a4¥, IPUBOJUTH NPUMEPHI MAaTEMaTHYECKMX 3aKOHOMEPHOCTEH B
IIPUPOJIE U KU3HH, PACIIO3HABATH IIPOSBICHUE 3aKOHOB MAaTEMAaTHKU B
UCKYCCTBE, OIMCBIBATH OTJAEIbHBIE BBIIAIOIINECS  PE3YJIbTaTBhl,
IIOJIyYEHHBIE B XOJ€ Pa3BUTUS MAaTEMaTHKU KaK HAYKH, HPUBOIUTH
IIpUMEPBl MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B OTEYECTBEHHOMN

Y BCEMUPHOU UCTOPHUH
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INHEPEYEHD 2JIEMEHTOB COIAEPKAHUA, IIPOBEPAEMBIX HA OI'D

IHO MATEMATHUKE
Kon IIpoBepsieMblii 31eMeHT COAepPKAHUSA

1 Yucna u BBIYUCIECHUSA

11 Harypanbnsie u nensie yucna. [IpusHaky JeIMMOCTH LEIIbIX YUCEI

1o OOBbIKHOBEHHBIE M JIeCATHYHBIE  JpOOM,  IPOLEHTHI, OECKOHEUHbIE
' MIEPUOINICCKHE IPOOH

13 Panuonanenple  uyMcna. Apu@MmeTudeckue ONepaluud ¢ PalUOHAIbHBIMU
- qucIaMu

14 JelictBuTtenpHble uuciaa. ApupMeTHYECKHE OINepalud ¢ JeHCTBUTENbHBIMU
- qUCIaMU

15 [TpubnnKEHHBIE BBIYMCIEHUS, NpaBWIA OKPYIJICHUs, HPUKHUIKA U OLEHKa
- pe3yibTara BBIYMCICHUN
2 AnrebpanuecKue BHIPAKCHHS

2.1 bykBeHHbIE BbIpakeHU (BBIPAXKEHUSI C IEPEMEHHBIMMU )

99 Crenenb ¢ uenbM mnokazateneM. CTeleHb C palMOHAJIBHBIM IOKa3aTEJIeM.
- CBolicTBa CTENEHU

2.3 MHorousneHs!

24 Anrebpanueckast 1poOb

”s ApudpmeTnueckuii  KOpeHb ~ HATypaJbHOW  CTEINEHHU. HeuictBuss ¢
' apupMeTHYECKUMHU KOPHSIMH HaTypalbHON CTENEHU
3 YpaBHEHMS U HEPABEHCTBA

31 Llenpie M apoOHO-panMOHaNbHBIE YypaBHEHUs. CHCTEMBI M COBOKYIHOCTH
. yYpaBHEHUHU

39 Llenple u nApoOHO-panoOHabHBIE HepaBeHCTBAa. CHCTEMBl M COBOKYIHOCTHU
. HEPABEHCTB

3.3 Penrenne TekCTOBBIX 3a4a4
4 YucnoBble OCIE10BATENBHOCTH

4.1 [TocnenoBarenbHOCTH, CIOCOOBI 3aJaHUs IOCIIEI0BATEIbHOCTEH

4.2 Apudmernueckas U reomerpuyeckas mnporpeccud. dopmyna  CIOKHBIX
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IPOIICHTOB
S) OyHKIMU
OyHknus, crnocoObl 3amaHus  ¢yHKuuud. ['paduk  yHknuu. OoOmacts
OIpe/ieNIeHUsl U MHOXKeCTBO 3HaueHuil ¢pynkuuu. Hynu dynxmuu. IIpomexyTku
5.1. 3HAKOMOCTOSIHCTBA. [IpOMEXYTKM MOHOTOHHOCTH (YHKIMH. MakcUMyMbl U
MUHHUMYMBbI (yHKIIMH. Hambonbpimiee M HauMeHbllee 3HaYeHHE (QYHKUIMU Ha
IPOMEKYTKE
6 KoopaunaTel Ha IpsAMOM U INIOCKOCTH
6.1 Koopaunathas npsmas
6.2 JlekapTOBbI KOOPJMHATHI HA MJIOCKOCTH
7 I'eomerpus
7.1 I'eomerprueckue Gpurypsl 1 UX cBOiCTBa
7.2 TpeyronbHUK
7.3 MHOroyrojasHuKu
7.4 OKpy’>KHOCTb U KpyT
7.5 M3mepeHue reoMeTpu4ecKux BeIMYUH
7.6 BexTops! Ha IIIOCKOCTH
8 BeposiTHOCTB 1 cTaTHCTHKA
8.1 OnucarenpHas CTaTUCTHKA
8.2 BepositHOCTB
8.3 KomOunaTtopuka
8.4 MHoxecTBa
8.5 I'padsr
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

Martematuka. 'eomerpusi: 7-9 kiaccbi: 0a30Bblii YPOBEHb:
yueonuk/JI.C.Atanacsid u ap.- 16 3., crep.- Mocksa: IIpocsemenue, 2025.
I'eomerpus. 7-9 kiaaccnl: yued. lis odmeodpaszoBar. Opranusanmii/

JI.C.AtanacsH u ap.- 6 uza.- M.: IlpocBemenne, 2016.

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET
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