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HOACHUTEJBHASA 3AIINCKA

['eomeTpusi Kak OJOWMH W3 OCHOBHBIX pPAa3/ElIOB IIKOJBHOM MAaTEMATHKH,
UMEIOIIUNA CBOEU 1ebI0 00ECIeUnTh M3YyYEeHUE CBOMCTB M pa3MepoB GUryp, HX
OTHOLIEHWH M  B3aUMHOE  pACIIOJIOKEHUE, OIUPAEeTCs Ha  JOTHYECKYIO,
JOKA3aTeJIbHYI0 JIMHUIO. LIeHHOCTh M3y4eHHs T€OMETPUU Ha YPOBHE OCHOBHOIO
oO1ero 00pa3oBaHus 3aKIJIIOYAETCS B TOM, YTO OOYYAIOIIMICS YYUTCS MPOBOJUTH
JIOKa3aTEIbHbIE PACCYXKIEHHUS, CTPOUTH JIOTUYECKUE YMO3AKIIIOUEHHUS, TIOKA3bIBATh
UCTUHHBIE YTBEPKICHHS W CTPOUTh KOHTPIPUMEPHI K JIOKHBIM, IPOBOIUTH
pacCcyXJeHus «OT TMPOTUBHOrO», OTJIMYATh CBOWCTBAa OT  IPU3HAKOB,
(bopMyIHpOBaTh OOPATHBIC YTBEPKICHUS.

BTopoii 1enpr0 M3y4eHHs] TE€OMETPUM SIBISETCS MCIOJIB30BAHUE €€ KaK
MHCTPYMEHTA IPU PEUICHUHM KAaK MAaTEMAaTUYECKUX, TaK U NPAKTUYECKUX 3ajady,
BCTpPEUAIOIIUXCSI B peanbHOM Ku3HU. OOydyarolmuics [OJDKEH HAyYHThCS
OTIPENICTUTh TEOMETPUUECKYI0 (DHUTypy, OmmcaTh CIOBAMHU JAHHBIA YEPTEK WU
PUCYHOK, HAaWTH IUIOIIA/(b 36MEJIbHOTO y4acTKa, pacCuuTaTh HEOOXOIUMYIO JIIUHY
ONTOBOJIOKOHHOTO Ka0enst Wik TpeOyemble pa3Mmepbl rapaxka JJjsi aBTOMOOUIIS.
DTOMY COOTBETCTBYET BTOpAsi, BBIYMCIUTENbHASA JIMHUS B W3YyYEHUU T'€OMETPHH.
[Ipu permienun 3amad MPaKTUYECKOTO XapakTepa OOydarOIIUHCS YYUTCS CTPOUTH
MaTeMaTUYECKUE MOJIENId  pPEAIbHBIX JKU3HEHHBIX CHUTyallud, MPOBOJUTH
BBIYMCJIEHUS U OLIEHUBATh aJICKBATHOCTD IOJYYEHHOTO PE3YJIbTATA.

Kpaiine BaxHO NOMYEPKUBATH CBSI3U TE€OMETPUM C JPYTUMHU YYEOHBIMU
npeIMeTaMu, MOTUBUPOBATH UCIOJIb30BaTh OMPEACICHUS] TEOMETPUUECKUX (DUTYP
U TIOHSTHH, JTEMOHCTPUPOBATH NMPUMEHEHHE IOTYYEHHBIX yMEHUH B (DU3UKE U
TeXHUKEe. OTU CBsI3u Hambonee SApKO BHAHBI B Temax «Bektops,
«Tpuronomerpuueckue cooTtHoweHus», «Merox koopauHat» U  «Teopema
[Tudaropar.

VYuebnpiii Kypc «l'eomMeTpus» BKIIOYAET CICIYIONINE OCHOBHBIC DPa3Jeibl
comepxkanusi: «l'eomerpuueckue GUrypsl M HUX CBOWMCTBa», «V3mepenue
F€OMETPUYECKUX  BEJIMYUHY», «JleKapTOBbl KOOpDJAMHATHI HA  IJIOCKOCTHY,
«Bekropsy, «/IBrwxkenus mnockocTuy, «lIpeobdpazoBanust mogo0ous».

Ha uzyuenue yuedHoro kypca «I'eomerpusi» otBoautcs 204 yaca: B 7 kiiacce
— 68 yacoB (2 vaca B Henelno), B 8§ kinacce — 68 yacoB (2 yaca B Hejelno), B 9
Kytacce — 68 JyacoB (2 yaca B HEJIETIO).



COIAEPKXAHUE OBYUYEHUASA
7 KIIACC

HauaneHble nonsTusa reometpun. Touka, npsmas, OTpe30K, Jdyd. Yrou. Buasl
yriaoB. BeprukaneHele M cMexHble yrael. buccekrpuca yrma. Jlomanas,
MHOTOYyroJIbHUK. [lapaiiensHOCT U IEPIEHAUKYISIPHOCTD PSAMBIX.

Cummerpuunble  Qurypbl. OCHOBHBIE CBOHCTBA OCEBOM CHMMETPUHU.
IIprMepbl CHMMETPUH B OKPYKaIOIIEM MUPE.

OCHOBHBIE TTOCTPOEHHUSI C TOMOLIBIO LUPKYJd U JUHEHKH. TpeyronbHUK.
Bricota, Menuana, OuccekTprca, UX CBOMCTRA.

PaBHOOeApeHHBII W PaBHOCTOPOHHHMM  TpeyrojbHHKUA. HepaBeHCTBO
TPEYTOJIbHUKA.

CBoiicTBa W TMNpPU3HAKK PABHOOEIPEHHOro TpeyronbHuka. [Ipu3Haku
PABEHCTBA TPEYTOJIBLHHUKOB.

CBolicTBa M NIPU3HAKY NapajuIeIbHbIX NPpAMbIX. CyMMa yIiloB TpEyroJIbHHUKA.
BHemHue yribl TpeyrojbHUKa.

[IpssMoyronbHbIA  TpeyrodpHUK. CBOMCTBO Me€IuaHbl MPSMOYTOJIBHOIO
TPEyroJbHMKA,  NpOBEAEHHOM K  runore”ys3e. [lpusHakm  paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIBHUKOB. [ IpsIMOYTOJIBHBIN TPEYTrOJbHUK C yriioM B 30°.

HepaBeHcTBa B IE€OMETpHUH: HEPABEHCTBO TPEYIOJBHUKA, HEPABEHCTBO O
JUIMHE JIOMaHOW, Teopema O OoJsblleM yriie U OoNblIel CTOPOHE TPEyroJIbHUKA.
IleprieHIMKYISIP U HAKIIOHHAS.

I'eomeTpuyeckoe wmecTOo TOYEK. buHccexkTpuca yrina H - CEpeaUHHBIN
NEPIEHANKYJIAP K OTPE3KY KaK FT€OMETPUYECKUE MECTa TOUEK.

OkpyKHOCTb M KpyI, XOpAa M JHaMeTp, HX CBOWCTBA. B3anMHoe
PacCIIOIOKEHUE OKPYKHOCTH M IpsAMOoU. KacarenbHas U ceKymas K OKpy>KHOCTH.
OKpyXHOCTb, BHHCaHHas B yroji. BrnucaHHas © onucaHHas OKPYKHOCTHU
TPEYTOJIbHUKA.

8 KUIACC

Yerpipéxyronpauku. [lapannenorpamMm, ero npu3Hakyu U CBOWCTBA. YacTHbIE
cllydau MapajijiesiorpaMMoB (MPSIMOYTOJIBHUK, poMO, KBaJpaT), UX MNpPU3HAKU U
cBorictBa. Tpamenus, paBHOOOKasi Tpamenusi, €€ CBOWCTBA U IPU3HAKHU.
IIpssmoyroJibHas Tpanenus.

Meron ynBoenuss Mmenuansl. LlenTpanbHas cummerpus. Teopema Paneca u
TeOpeEMa O IPONOPLUHUOHAIBHBIX OTPE3KAX.

CpenHue JIMHUM TPEYroJIbHUKA U Tpanenuu. LIeHTp Macc TpeyrojabHHKa.

[Tongobue TtpeyrosbHUKOB, KO3 dumueHT nomodusa. IlpuzHaku nomoous
TPEYroJbHUKOB. [IpMeHeHne o100 IpyU pelIeHUU NPAKTUYECKUX 3aay.



CpoiicTBa miomaneit reomerpuueckux @uryp. dopmynbl s MIIOMAAH
TpeyrojbHUKa, HapamiesaorpamMma, pomOa u Tparnenuu. OTHOIIEHHE IUIOMAIeH
noI00HBIX uryp.

Beluncnenue miomaaei TpeyrojJbHUKOB U MHOTOYTOJIBHUKOB Ha KJIETYaTOU
Oymare.

Teopema Iludaropa. Ilpumenenue Tteopemsl Ilucdaropa mnpu pemeHun
IIPAKTUYECKUX 3a7ad.

CHHYC, KOCHHYC, TAHI€HC OCTPOrO YIVIa HPSMOYIOJBHOIO TPEYrOJIbHUKA.
OCHOBHOE TPUTOHOMETPUYECKOE TOXKJAECTBO. TpuroHomerpuyeckue (QyHKIUU
yriioB B 30, 45 u 60°.

BrnmcanHble M LEHTpaJbHBIE YIUIBI, YIOJI MEXAY KacaTeJbHOM M XOpPIOMU.
Yrael  Mexay XOpaaMM M CEeKyIIMMHM. BrMcanHele H = ONKCAHHBIE
4EeTBIPEXYTOJIBHUKU. B3anMHOEe pacnosiokeHue IByX OKpyxkHocTel. Kacanwme
oKpyxHocTel. O01IMe KacaTteabHbIe K BYM OKPYKHOCTSIM.

9 KUIIACC

Cunyc, kocuHyc, TaHreic yrimoB or O gmo 180°. OcHoBHOE
TPUTOHOMETPUUECKOE TOXKAECTBO. DOPMYIIbI IPUBEAECHUS.

Pemienne tpeyronpHukoB. Teopema KOCHHYCOB M TEOpEeMa CHHYCOB.
Pemienne mnpakTM4ecKHX 3aJad C HCIOJIB30BAHUEM TEOPEMBbl KOCHUHYCOB H
TEOPEMBI CUHYCOB.

[IpeoOpazoBanue nogodus. [logoOue cOOTBETCTBEHHBIX JIEMEHTOB.

Teopema O NPOU3BENCHUM OTPE3KOB XOPA, TEOPEMBI O MPOU3BEICHUU
OTPE3KOB CEKYLIUX, TEOPEMA O KBaJpaTe KacaTeJIbHOM.

Bektop, mimHa  (MOAyNb)  BEKTOpPa,  COHANPABICHHBIE  BEKTOPBI,
OPOTUBOMNOJIOKHO  HAIIPaBJICHHBIE  BEKTOPBL,  KOJUIMHEAPHOCTH  BEKTOPOB,
PAaBEHCTBO BEKTOPOB, OINEpAllMM HaJ BEKTOpaMH. PaznmoxkeHue BEKTOpa Mo JIByM
HEKOJUIMHEapHbIM BekTopaMm. KoopauHatel BekTopa. CKalsipHOE NPOU3BEICHHE
BEKTOPOB, IPUMEHEHNE JIJIS1 HAXO0KACHUS JUIMH U YTJIOB.

JlekapTOBBI KOOPAMHATHI HA INIOCKOCTH. YPABHEHHUS NPSIMON U OKPYKHOCTH
B KOOpPJIMHATAX, IIEPECECUCHUE OKPY>KHOCTEN U MPSIMBIX. MEeTOI KOOPJAMHAT U €ro
IPUMEHEHHUE.

[IpaBunibHbIE MHOrOyroJibHUKW. [lmmHa okpyxkHoctu. ['pagycHas wu
paauaHHas Mepa yIvia, BBIYMCICHHME JUIMH AYr OKpyxkHOcTeu. [lmomane kpyra,
CEKTOpa, CETMEHTA.

JIBUKEHUSI TUIOCKOCTH M BHYTPEHHUE CUMMETpUU Guryp (sjaemMeHTapHbIe
npezactaBienus). [lapannensHbiii nepenoc. [ToBopor.



INIAHUPYEMBIE PE3YJIbTATbBI OCBOEHHUS ITPOI'PAMMBI
YUYEBHOI'O KYPCA «I'EOMETPUS» HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA3OBAHUA

Pabouas nmporpamma paspaboraHa ¢ yuyeToMm paboueid MmporpamMMbl BOCIIMTAHMS,
npu3BaHa 00ECIEYUTh TOCTHYKEHUS JIMUHOCTHBIX PE3yJIbTATOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHoCTHBIE PpPe3yJbTaThbl OCBOCHHUS MPOTPaMMbl  Y4EeOHOTO Kypca
«I"eoMeTpus XapaKTepU3yroTCs:

1) naTrpuoTHUYecKoe BOCIMTAHME:

NpPOSIBJICHUEM HHTEpPECa K TNPOIUIOMY M  HACTOAIIEMY POCCHMCKOU
MaTeMaTUKH, LIEHHOCTHBIM OTHOLIEHUEM K JIOCTHXKEHUSIM  POCCUUCKHUX
MAaTEMATUKOB U POCCUMCKOM MAaTeMaTUYE€CKOW IIKOJIbI, K HMCIOJb30BAHUI ITUX
JOCTIKEHUN B IPYTUX HayKaX U MPUKIAAHBIX cepax;

2) rpa:kIaHCKoOe U TYXOBHO-HPABCTBEHHOE BOCIIUTAHHE:

TOTOBHOCTBIO K BBITIOJIHEHUIO 00s3aHHOCTEN I'pakJIaHWHA U peaM3allii €ro
mpaB, TNPEACTABICHHEM O MaTEeMaTUYECKUX OCHOBaX (DYHKIIMOHUPOBAHUS
Pa3IMYHBIX CTPYKTYP, SIBICHUN, MPOIEAYP TPaKITAHCKOTO OOIIecCTBa (HampuMmep,
BBIOOPBI, OIPOCKI), TOTOBHOCTBIO K OOCYXJIEHUIO 3TUUECKUX MPOOJIEM, CBI3aHHBIX
C MPAKTUYECKUM MPUMECHEHUEM JOCTH)KCHUWA HAyKH, OCO3HAHUEM BaXXHOCTU
MOPaJIbHO-3TUYECKUX MPUHIIMIIOB B I€STEIIBHOCTH YUEHOTO;

3) Tpyi0BOE BOCIIUTAHME:

YCTAHOBKOM Ha AaKTUBHOE YYacTHE€ B PEUICHUM MPAKTUYECKUX 3a/ad
MaTE€MaTU4YECKOW HAIMpPaBICHHOCTH, OCO3HAHMEM BAXXHOCTH MAaTEMaTHYE€CKOIO
o0pa3oBaHusI Ha MPOTSHKEHUH BCEM JKM3HM Ui YCIEIHOW NpodheCcCHOHATBHOM
JESATEIPHOCTH M Pa3BUTHEM HEOOXOIWMBIX YMEHHH, OCO3HAHHBIM BBHIOOPOM H
MIOCTPOCHUEM UHAUBUIYaTIbHON TPAEKTOPUU 00Opa30BaHUs U )KM3HEHHBIX IJIAHOB C
Y4ETOM JIMYHBIX HHTEPECOB U OOIECTBEHHBIX MOTPEOHOCTEH;

4) acTeTHYecKOe BOCIUTAHME:

CIIOCOOHOCTBIO K  SMOIMOHAJIBHOMY M  3CTETUYECKOMY  BOCHPHSTHIO
MaTeMaTUYECKUX OOBEKTOB, 3a/ay, PEIICHUH, PACCYKICHUH, YMEHUIO BUJIEThH
MaTeMaTUYECKUE 3aKOHOMEPHOCTH B UCKYCCTBE;

5) HEeHHOCTH HAYYHOTO MO3HAHMS:

OpUEHTAIIMEd B JICITEIBHOCTH Ha COBPEMEHHYK) CHUCTEMY Hay4YHBIX
IpeACTaBIeHU 00 OCHOBHBIX 3aKOHOMEPHOCTSX Pa3BUTHUSI YEJIOBEKA, MPUPOABI U
oOmecTBa, TOHMMAHWEM MAaTEMAaTHYEeCKOW HAyKW Kak cdepbl dYeIoBEeUeCKOn
NEATEIIbHOCTH, 3TANoOB €€ Pa3BUTUS U 3HAUMMOCTH JUIsl Pa3BUTHUSL LIUBUIN3ALINH,
OBJIQJICHUEM SI3BIKOM MAaT€MAaTUKA M MaTEMATUYECKON KYJIbTYpOll Kak CpPEeICTBOM



MMO3HAHUS MHpPa, OBJIAJCHUEM NPOCTEUIINMHU HABBIKAMHA HCCIIEI0BATEIbCKON
NEATENBHOCTH;

6) ¢usuveckoe BocnuTaHHMe, (POPMHPOBAHHE KYJIbTYPbI 310POBbSI H
IMOLMOHAJIBHOIO 0JIarONmOJIyYns:

TOTOBHOCTBIO MPUMEHATh MAaT€MaTHYECKHE 3HAHHUS B MHTEpPECAX CBOETO
3I0pOBbS, BEIEHHUS  370pOBOro  o0pa3a JKU3HU  (3I0pOBOE  IUTAHUE,
COTAaHCUPOBAHHBIN PEXUM 3aHATHH W OTAbIXa, peryispHas (undeckas
aKTUBHOCTH), C(OPMUPOBAHHOCTHIO HaBbIKA pedieKCUH, MNpPU3HAHUEM CBOETO
paBa Ha OLIMOKY M TAKOTO K€ MpaBa JPyroro 4eaoBeKa;

7) 3K0J10THYeCKOe BOCIIUTAHUE:

OpUEHTALIMEN HA MPUMEHEHHE MAaTEeMaTUYECCKUX 3HAHUM U1 PELICHUS 3a7a4
B 00JIaCTH COXPAaHHOCTH OKPYXKAIOIIEH Cpe/bl, IJIAHUPOBAHHUS TOCTYIKOB U
OLIEHKM MX BO3MOXKHBIX IIOCJIEICTBUH ISl OKPYKAKOWIEH CpEeapl, OCO3HAHUEM
rJ100aJbHOTO XapaKkTepa 3K0JIOMMYECKUX MPoOJIeM U yTeH UX pellIeHHUS;

8) ajanranusa K U3MEHAKWIIMMCH YCJOBHAM COLMAJBHON U NMPUPOIHOU
cpeabl:

FOTOBHOCTBIO K JICMCTBUSAM B YCJIOBHUAX HEONPEACIEHHOCTH, IOBBIIIEHUIO
YPOBHSI CBOEW KOMIIETEHTHOCTH Y€pe3 MPAKTUUYECKYIO IEATEIbHOCTh, B TOM YHCIIE
YMEHUE YUYUThCA y JAPYIHX JIOJeH, MpUoOpeTaTb B COBMECTHOW JEATEIbHOCTH
HOBBIC 3HAHU, HABBIKM U KOMIIETECHIIUH U3 OIBITA IPYTUX;

HEOOXOAMMOCThIO B (POPMHUPOBAHWU HOBBIX 3HAHWUH, B TOM YHCIIC
dbopMynupoBaTh UAEH, TOHATHUS, TUTIOTE3bl 00 0OBEKTAX U SABJICHUIX, B TOM YHUCIIE
paHee HEU3BECTHBIX, OCO3HaBaTh Je(UIMTHI COOCTBEHHBIX 3HAHUU W
KOMIIETEHTHOCTEN, IIJIAHUPOBATh CBOE PA3BUTHE;

CIIOCOOHOCTBIO  OCO3HABaTh  CTPECCOBYIO  CHUTYalHlO, BOCIHPHHHMATH
CTPECCOBYIO CHTYAaIlMIO KaK BBI30OB, TPEOYIOIMMA KOHTPMEP, KOPPEKTHPOBATH
OpUHUMAEMble pEHIeHUs U JEHUCTBUA, (GOPMYJIMPOBATh M OILIEHUBATh PUCKU U
NOCJIEICTBUS, (POPMUPOBATH OIIBIT.

METANPEJMETHBIE PE3YJIbTATBI
Ilo3naBaTebHBIC YHUBEPCAJIbHbIEC YUeOHbIE 1eiCTBUA

Ba3oBble Jiornueckue AeicTBUA:

e BBIABJSATH U XapPaKTEPU30BaTh CYIICCTBEHHbBIC NMPU3HAKH MATEMAaTUYECKUX
O0OBEKTOB, TOHATHA, OTHOIICHHH MEXIy TMOHATUSAMH, (OPMYIHPOBATH
ONpPENCICHUSI  TOHSATHUM, YCTAHABIMBATHh  CYIIECTBEHHBIA  IPU3HAK
KiaccupuKalu, OCHOBAaHMS [JIsi OOOOIIEHUS] W CpaBHEHUS, KPUTEPUU
MPOBOJMMOTO aHAJIN3A;



BOCIPUHUMATh, (OopMynHpoBaTh U  MPeoOpPa3oBBIBATH  CYKICHUS:
YTBEpAUTENbHbIE W OTpULIATEIbHbIC, EIUHHYHBIC, YacTHbIE M OOUIHeE,
YCIIOBHBIE;

BBISIBISITH ~ MAaTEMAaTHYECKHME  3aKOHOMEPHOCTH,  B3aUMOCBSI3U U
NpoTHUBOpeUHsi B (pakTaxX, JaHHBIX, HAONIOJEHUSX U YTBEPKIACHHSIX,
npeaaratb KpUTEpUu sl BBISIBICHUS 3aKOHOMEPHOCTEH U MPOTUBOPEUNH;
JeNlaTh BBIBOJBI C HCIOJb30BAHUEM 3aKOHOB JIOTHKHU, ACIYKTUBHBIX U
MHIYKTUBHBIX YMO3AKITIOYCHHUH, YMO3AKITIOUCHNH TI0 aHATIOTHH;

pa30uparh J10Ka3aTeabCTBA MaTEMAaTHYECKUX YTBEP)KICHUHU (IpsIMbIE W OT
POTHUBHOTO), TPOBOJIUTH CAMOCTOSITEILHO HECIOXHBIC JI0Ka3aTelbCTBA
MaTeMaTH4eCKuX (aKkToOB, BBICTPAMBATh APTyYMEHTAIMIO, IPUBOJIUTH
IpUMEPHI U KOHTPIIPUMEPDI, 000CHOBBIBATh COOCTBEHHBIE PACCYKICHHUS;
BBIOMpATh CIOCOO pelieHus ydeOHOM 3anauu (CpaBHHUBATh HECKOJIBKO
BAPUAHTOB pEIICHMs, BBHIOMPATh HaWOONee TMOAXOAAIUNA C Y4ETOM
CaMOCTOSITENIbHO BBIJICJICHHBIX KPUTEPUEB).

Ba3oBble ucciiegoBaTe/ILCKHeE JeHCTBUSA:

MCIIOJIB30BaTh BOMPOCHI KaK HCCIICIOBATEIBCKANA WHCTPYMEHT ITO3HAHMS,
dbopMyMpoBaTh BONPOCH], (PUKCHUPYIOIIME MPOTHUBOpEYHe, MpodiIemy,
CaMOCTOSITENIbHO YCTaHABIMBATh HCKOMOE W JaHHOE, (OPMHUPOBATH
TUTN0TE3Yy, apTYMEHTUPOBAThH CBOIO MO3UIINIO, MHEHUE;

MPOBOJIUTh TI0O CaMOCTOSITEIbHO COCTaBJICHHOMY IUIaHY HECJIOXKHBIN
AKCIIEPUMEHT, HEOOIIBIIIOE MCCIIEAOBAHNE 110 YCTAHOBICHUIO OCOOEHHOCTEH
MaTeMaTHYECKOTO 00BEKTA, 3aBUCUMOCTEH OOBEKTOB MEK Ty COOOM;
CaMOCTOSITENIbHO (HOPMYIHPOBaTh 0OOOIIEHUS W BBIBOJBI 1O PE3yJIbTaTaM
MPOBEAEHHOTO HAOIOACHUS, WCCIEOBAHUS, OIEHHWBATH JOCTOBEPHOCTH
MOJIYYCHHBIX PE3yJIbTaTOB, BEIBOJOB M 0000IICHUH;

IPOTHO3MPOBATh BO3MOXKHOE pa3BHTHE TMpOIEcca, a TaKKe BBIIBUTATh
MPEIOJIOKEHUS O €TO PA3BUTHUHU B HOBBIX YCIIOBHUSX.

Pabora ¢ undpopmanmeii:

BBISIBJISITH HEJIOCTATOYHOCTh M M30BITOYHOCTh HWH(OpPMAlUU, HAHHBIX,
HEOOXOIUMBIX JJISl pEeLICHUS 3a0a4u;

BBIOMpATh, AHAIM3UPOBATH, CHUCTEMATU3UPOBATH M HWHTEPIPETUPOBATH
MH(POPMALIMIO PA3IIMYHBIX BUAOB U POPM MIPEICTABICHHUS,

BbIOMpaTh (opMy TMpeacTaBieHUs UHGOPMALMU U WIUIIOCTPUPOBATH
pelaeMbple 3aJaud CXeMaMu, JuarpaMMamH, HHOW Trpadukoil u uX
KOMOHWHAIIUSIMU,

OLIEHMBAaTh HAAEKHOCTh HMHMOPMALUU IO KPUTEPUSM, MPEATIOKECHHBIM
yUUTENeM U c(hOopMyTUPOBAHHBIM CAMOCTOSITENIBLHO.

KoMmyHMKaTHBHBIE YHHBEpPCAJbHbIE y4eOHbIe 1eHCTBHUSA:



BOCIIPUHUMATH U (POPMYIUPOBATH CYXKICHUS B COOTBETCTBUU C YCIOBHSIMHU
U LIETSIMUA OOIICHUS, SICHO, TOYHO, TPAMOTHO BBIPAXKaTh CBOIO TOUKY 3PCHUS
B YCTHBIX UM NMUCHBMEHHBIX TEKCTaX, JaBaTh IMOSICHEHUS IO XOIy PEIICHUS
3aJ1a4i, KOMMEHTHUPOBATh TIOJyUYEHHBINA PEe3yJIbTaT;

B X0/¢ 00CYXXJIeHHUs 3a7]aBaTh BOIIPOCHI 1O CYIIECTBY OOCYKIaeMOW TEMBI,
npo0JieMbl, perraeMoi 3aaun, BHICKA3bIBaTh UJCH, HAlLIEJICHHBIC Ha TOUCK
pEIIeHUs, COIMOCTAaBIATh CBOM CYXKIEHUS C CYXKICHUSIMH JIPYyTUX
YYaCTHUKOB JMaliora, OOHApYKMUBATh pa3iHuude M CXOJCTBO IO3HIMNA, B
KOppeKTHOU popme popMyTupoBaTh pa3HOTIACHS, CBOH BO3PaAKCHHUS,;
NPEJICTaBISITh  pPE3yJAbTaThl  pEIICHHS  3a/]auH, IKCTIEPUMEHTA,
MCCTIEIOBAHMS, TPOCKTA, CAMOCTOSITEIIBHO BBIOUPATh (JOPMAT BHICTYIUICHUS
c y4€TOM 3a7a4 Mpe3eHTAIMH U OCOOCHHOCTEN ayaUTOPHH;

MOHUMATh W UCIIOJB30BaTh MPEUMYIIECTBA KOMAaHIHONW ¥ WHAWBHUIYaTbHON
paboThI IPH PEIICHNN YYEOHBIX MAaTEMaTHICCKUX 3a]1a4;

MPUHUMATH 11eJTh COBMECTHOM JEATEIHHOCTH, IIAHUPOBATH OPTaHU3AIIHIO
COBMECTHOM paboThl, pacmpenensiTh BHABI padOT, OTOBAPUBATHCH,
o0CyXIaTh TIPOIIECC U pe3yabTaT pabOoThl, 00001IaTh MHEHUSI HECKOJIBKUX
JIIOJIEH;

y4acTBOBaTh B TPYNNOBBIX (opmax paboTel (0OCYyXAeHUS, OOMEH
MHEHHUSIMH, MO3TOBBIC IITYPMBI U JIPYTHE), BHITIOIHITH CBOIO YacTh PaOOTHI
U KOOPAWHHUPOBATH CBOM JICUCTBUS C JPYTUMU YJCHAMH KOMAaH]IbI,
OILICHMBAaTh KAadeCTBO CBOETO BKJIaJla B OOMIMH TPOAYKT MO KPUTECPHSIM,
c(hOpMyIIMPOBAHHBIM YYaCTHHKAMH B3aUMO/ICHCTBUSI.

PeryasituBHbIe yHUBEpCaJIbHbIE y4eOHbIE 1eiiCTBUS

Camoopranusanus:

CaMOCTOSATENIbHO COCTaBJIATh IUIAH, aJrOPUTM PELICHUs 3anadd (WiId €ro
4acTh), BBIOMpATh CIOCOO pEIIEHUS C YYETOM HUMEIOUIUXCA PECYpPCOB U
COOCTBEHHBIX BO3MOXKHOCTEH, apryMEHTHUpOBATb M KOPPEKTUPOBATH
BapUaHTHI PElICHUN ¢ Y4ETOM HOBOM MH(OpMaIIHH.

CaMOKOHTpOJIL, AMOIMOHAJIbHbIA HHTEJLJIEKT:

BJIaJIeTh CIIOCO0aMM CaMONPOBEPKU, CAMOKOHTPOJIS IIpoLiecca U pe3ysbTara
peLIeHUs MaTEMaTUYECKOH 3a1a4H;

IPEABUAETH TPYAHOCTH, KOTOPbIE MOTYT BOZHMKHYThH IIPHU PELICHUU 33]1a4H,
BHOCUTb KOPPEKTHUBBI B JESTEIILHOCTh HA OCHOBE HOBBIX OOCTOSITENIBCTB,
HaAWJCHHBIX OIIHUOOK, BHIABICHHBIX TPYIHOCTEH;

OLICHUBATh COOTBETCTBUE PE3YJIbTATA NEITEIBHOCTH MOCTABICHHON LEIU U
YCIIOBUSIM, OOBSCHATH NPUYMHBI JAOCTHXKEHMSI MM HEIOCTHIKEHUS LENH,
HaXOAMUTh OIIHUOKY, 1aBaTh OLIEHKY IPUOOPETEHHOMY OIIBITY.



HPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 7 Kjacce OOyJarONIUiCS TMOJYYUT CIIEIYIONTHE
MIPEAMETHBIE PE3YJIBTATHI:

Pacrio3HaBaTh UM3y4EHHBIE Te€OMETpUYECKUE (UIYPBI, OINPEAETATh UX
B3aMMHOE paCIOJIOKEHUE, H300pa)kaTb IE€OMETPUYECKHE (UTYpbl, BBIIOJIHATH
YepTEeKU 10 YCIOBUIO 3anaud. [3MepsATh JIMHEWHBIE W YIJIOBBIE BEJIWYUHBI.
PemaTe 3a1aun Ha BBIYKCIEHUE JJIMH OTPE3KOB U BEJTUYHH YIJIOB.

Jlenate rpyOyl0 OLIEHKY JIMHEHHBIX M YIJIOBBIX BEJIMYUH IMPEIMETOB B
peaJIbHOM KU3HHU, pa3MEpoB IPUPOIHBIX OOBEKTOB. PaznuuaTh pa3Mepsl 3TUX
OOBEKTOB MO MOPSAAKY BETUUUHBI.

CTpouTh 4EpPTEKHU K TEOMETPUUECKUM 3a/1a4aM.

[Tonp30BaTbcs NpU3HAKAMU PABEHCTBA TPEYrOJBHHUKOB, HCIIOIb30BATh
MPU3HAKU U CBOWCTBA PaBHOOEAPEHHBIX TPEYTOJIbHUKOB MIPH PEIICHUH 3a]1a4.

IIpoBOINTE JIOTUYECKHE PACCYKICHUS C HCIIOIB30BAHUEM I€OMETPUUYECKHUX
TEOPEM.

[Tonb30BaTbCsd NpPU3HAKAMU PABEHCTBA MPSMOYTOJBHBIX TPEYTOJIbHUKOB,
CBOMCTBOM  MEIMAHbl, IPOBEAEHHONM K  THUIOTEHY3€  HIPSIMOYTOJIBHOIO
TPEYrOJIbHUKA, B PEILICHUH T€OMETPUUECKHX 3a/1a4.

OnpenensaTs NapaieIbHOCTh NPSMBIX ¢ IOMOIIBIO YIJIOB, KOTOpPbIE 00pa3yeT
¢ HUMH cekymas. OnpenensaTs MapauleIbHOCTh NMPSAMBIX C TIOMOLIBIO PaBEHCTBA
PACCTOSHMM OT TOYEK OJHOM IPSAMOM O TOYEK APYTOU MPSIMOM.

Pematsb 3amaun Ha kieT4aroit Oymare.

ITpoBOAUTH BBIUMCIECHHMS U HAaXOIUTh YHUCIIOBblE UM OYKBEHHBIE 3HAUYCHMSI
yIJOB B TIEOMETPUYECKMX 3aJadax C HCIOJIb30BAHHEM CYMMBI  YIJIOB
TPEYrOJbHUKOB U MHOTOYTOJBHHKOB, CBOWCTB YIJIOB, OOpa30BaHHBIX MpH
MIEPECEUCHUH JBYX NapaJUIeNbHBIX MNPAMBIX CeKylled. Pemars mnpakTuyeckue
3a/1a4v Ha HaXOXJACHHUE YIJIOB.

BiageTte NOHATHEM TIE€OMETPUYECKOI0 MECTa TOYEK. YMETh OIPENeisATh
OMCCEKTpUCY YIJIa U CEPENMHHBIN MEPIEHAUKYISP K OTPE3KY KaK F€OMETPUUECKUE
M€CTa TOYEK.

@opMyIHpPOBaTh ONPENEIEHUS OKPY>KHOCTH W KpyTra, XOpAbl M JMaMeTpa
OKPYXHOCTH, II0JIb30BATbCS MX CBOMCTBAMHU. Y METh IIPUMEHSTh 3T CBOMCTBA IPU
pEeLICHUH 3a1a4.

BiageTte NMOHATHEM ONMCAHHOW OKOJIO TPEYrOJIbBHMKA OKPYKHOCTH, YMETh
HaxoauTh e€ ueHtp. llomp3oBaThecsi (hakTamMu O TOM, YTO OMCCEKTPHUCHI YTIJIOB
TPEYroJIbHUKA TIEPECEKAIOTCSI B OJHOM TOYKE, U O TOM, UYTO CEpPEIUHHBIE
NEPIEHANKYJIAPBI K CTOPOHAM TPEYTOJIbHUKA IIEPECEKAIOTCA B OAHOU TOUYKE.



Bianets nonsATHEM KacaTeabHOM K OKPYKHOCTH, IIOJIB30BATHCS TEOPEMOM O
MEPIEHANKYIISIPHOCTH KacaTeJIbHON U paguyca, MIPOBEAEHHOIO K TOUKE KaCaHUS.

[Tonb30BaThCs NPOCTEHIIMMU F€OMETPUYECKUMH HEPABEHCTBAMHU, IOHUMATH
UX IPAKTUYECKUI CMBICIL.

IIpoBOANUTHE OCHOBHBIE T€OMETPUUYECKUE ITOCTPOEHHUS C IOMOLIBIO LUPKYJIS U
JIMHEUKU.

K xonmy oOydenuss B 8 kjacce oOy4aromiuiics MONYYUT CIICIYIONTUE
[IPEIMETHBIE PE3YJIbTATHI:

Pacnio3HaBaTh OCHOBHBIE BHJBI YETBIPEXYI'OJBHUKOB, WX 3JIEMEHTHI,
I10JI30BATHCS X CBOMCTBAMU IIPU PELICHUU T€OMETPUYECKUX 3a4ad.

[IpuMeHATh CBOMCTBAa TOYKHM IIEpECEUEHUs] MEAWAaH TPEYroJbHUKA (LEHTpa
Macc) B PELICHHUH 33/1a4.

Bilanets noHATHEM CpelHEH JIMHUKA TPEYTOJbHUKA U Tpaleluy, IPUMEHATh
UX CBOWCTBA IIpYM PELICHUH TEOMETpUYECKHUX 3anad. Ilomp3oBaTbcs Teopemon
Qajieca 1 TEOPEMOI O MPOIMOPLUOHAIBHBIX OTPE3KaX, MPUMEHATh UX ISl pEIIEHUS
MPAaKTUYECKHX 3aJ1ay.

[TpuMeHsTh IpU3HAKK TT0I00US TPEYTOJILHUKOB B PEIICHUU T€OMETPUUYECKUX
3a/1a4.

[Tonb3oBatbes Teopemoil Iludaropa ans pelieHuss TeOMETPUUYECKUX MU
npakThyeckux 3agady. CTpoOUTh MaTeMaTUYECKyl0 MOJENIb B IPAKTHYECKUX
3a/1ayax, CaMOCTOSITENIBHO J€aTh YEPTEXK U HAXOAUTh COOTBETCTBYIOLIUE JJINHBI.

Biagete DNOHATHSAMH CHHyCA, KOCHMHyCa M TaHIE€HCAa OCTPOro yria
IPSIMOYT'OJIBHOTO TPeyroibHUKa. 110J1630BaThCSA 3TUMM NOHATUAMHU JUIS PEILEHUS
IPAKTUYECKUX 3a7a4.

Boruncnsate (pa3nuuHbiMU cIOco0aMu) IJIOMAAb TPEYTOJIbHUKA U TLIOLIAAH
MHOTOYTOJIbHBIX ~ uryp (monb3ysach, TJ€ HEOOXOAUMO, KaJbKyJISATOPOM).
IIpuMEHATH MOIYyYEHHBIE YMEHHUS B IPAKTUYECKUX 3a4a49ax.

Biagete NMOHATHSAMU BIMCAHHOTO M LEHTPAJIbHOIO YIVIA, HCIIOJIB30BATh
TEOPEMBI O BIIMCAHHBIX yTJaX, yriax MeXAy XOpAaMH (CEKyLUIMMH) U YIJie MEXKIY
KacaTeJIbHOM M XOpJ0M IIPU PELICHUH T€OMETPUYECKUX 3a/1a4.

BiiageTe NOHATHEM OMMCAHHOIO YETBIPEXYTOJIBHUKA, IMPUMEHSATh CBOMCTBA
ONMCAHHOTO YEThIPEXYTOJIBHUKA IIPU PEILICHUN 3a/1a4.

IIpuMEHATH MONYYEHHBIE 3HAHUS HA IPAKTUKE — CTPOUTh MATEMaTUYECKUE
MOJEIIN JUIS 3a/1a4 peaabHOM )KU3HU U MPOBOAUTH COOTBETCTBYIOIINE BHIYMCICHHUS
C NpUMEHEHHWEM NoA00Ms U TPUTOHOMETPHUM (IOJIB3YSACh, TNI€ HEOOXOIUMO,
KaJIbKYJIATOPOM).

K koHmy oOyueHus B 9 kuacce oOydaroIIMHCA IOJIYYUT CIEIYIOIINE
[IPEIMETHBIE PE3YJIbTATHI:



3HaTh TPUTOHOMETpUYECKUE (YHKIUU OCTPHIX YIJIOB, HAXOAUTh C UX
MOMOUIBIO PA3JIMYHBIE 3JIEMEHTHl MPSIMOYTOJIBHOTO TPEYroJbHUKA («pEelIeHHe
MPSIMOYTOJIBHBIX TPEYTOJIBHUKOBY). HaxoauTh (¢ MOMOIIBIO KaJbKyJIATOPA) JJIUHBI
M YTJIBI 17151 HeTaOJIMYHBIX 3HAYCHUH.

[Tonp3oBaTbes popMyniaMu MPUBEACHUS U OCHOBHBIM TPUTOHOMETPUUYECKUM
TOXKJIECTBOM JJIi HAXOXJCHUS COOTHOIICHHM MEXIYy TPUTOHOMETPUUYECKUMHU
BEJIMYNHAMH.

Hcnonp30BaTh T€OpEMbl CHHYCOB M KOCHHYCOB JIJISl HAXOKJICHUS PAa3JIMYHbIX
AIIEMEHTOB TPEYroJibHUKA («pEIICHWEe TPEYrOJbHUKOBY»), MIPUMEHSTh HUX IPH
pelIeHNH TeOMETPUUECKUX 3a/1a.

Brnagerr moHsTHsSMHM  mpeoOpa3oBaHHS — MOAOOHS, COOTBETCTBEHHBIX
3JIeMEHTOB NO00HBIX (uryp. [loap3oBaThCs CBOMCTBaMH MOAOOHS MPONU3BOIBHBIX
¢buryp, yMmerb BBIYHCIATH JJIMHBI M HAXOIUTh YINIbI y MOAOOHBIX (uryp.
[TpumeHsTH CBOMCTBA MOAOOMS B MPAKTHUECKUX 3ajadyax. YMEThb MPUBOIUTH
pUMEpPHI MOJAOOHBIX PUTYP B OKPYKAIOIIIEM MHpE.

[Tonb30BaTbCsa TEOpEMaMU O MPOU3BEACHUH OTPE3KOB XOPJ, O MPOU3BEICHUH
OTPE3KOB CEKYIIHX, O KBaJIpaTe KacaTeIbHOM.

[Tonp30BaThcs BEKTOpaMH, MOHUMATh UX T'E€OMETPUYECKUNA W (U3NUECKU
CMBICJI, TPUMEHSTh WX B pEHIEHUH TEeOMETPUYECKHMX U (U3NYECKUX 3a/aad.
[IpuMeHsTh CKaIIpHOE MPOM3BEICHNE BEKTOPOB JJIsl HAX0XKIEHHUS JUIMH U YTJIOB.

[Tonb30BaTbcst METOJOM KOOPAMHAT HA IUIOCKOCTH, NPUMEHATH €ro B
pelIeHNH TeOMETPUUECKUX U MTPAKTUYECKHUX 3a7au.

Bnaners MOHATHAMHU MPaBUJILHOTO MHOTOYT'OJIBHHKA, JJIUHBI OKPYKHOCTH,
JUTUHBI TyTH OKPY)KHOCTU U PAJMAaHHOW MEpbI yIia, YMETh BBIYUCIATH IUIOIIAIb
Kpyra # ero yacteil. [I[pumMeHsTh mogydeHHbIe YMEHHUS B IPAKTUUYECKHUX 3aa4ax.

Haxomute ocu (WM UEHTPBI) CUMMETPUH (UTYpP, MPUMEHSTH JIBUKCHUS
IUIOCKOCTH B MPOCTEHINX CIydasx.

[TpuMeHsTH MOJlyuyeHHBbIE 3HAHMS Ha MPAaKTHKE — CTPOUTh MaTeMaTUYeCKHe
MOJIETIH JJIS 3a/1a4 PEabHOM JKU3HHU U IPOBOAUTH COOTBETCTBYIOUINE BBIUNCICHHUS
C NPUMEHEHUEM MOAOO0US M TPUTOHOMETPUYECKHX (YHKIUN (MONb3YysICh, TE
HEO0OXOAMMO, KAIbKYJIITOPOM).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC

n/n

HaumenoBaHue pa3ieioB U
TeM POrpaMMbI

KoanuecTBO 4acoB

Bcero

KonTpoabubie
padoThbI

IIpakTuyeckue
padoThbI

DJIEKTPOHHBIE
(uudpossbie)
o0pa3oBaTe/ibHbIE

pecypchl

Bugbi
AeATeNbHOCTH
obyuatowmxca ¢
yyeTom
pabouen
nporpammbl
BOCNUTAHUA

[Ipocreiimne reomeTpudecKue
(GUTYypBI 1 UX CBOHCTBA.
N3MepeHne reoMeTpuuecKux
BEJINYUH

14

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f415e2¢

ITouckosas
Oecena,
HarpaBJIcHHAs
Ha OBJIaJICHHEM
SI3BIKOM
MaTeMaTHUKH U
MaTeMaTHYeCKOM
KYJIbTYpOU KaK
CpPEeICTBOM
MO3HAHUS MHUpA.

TpeyrosbHUKH

22

bu6mmoreka [IOK
https://m.edsoo.ru/7f415e2e

IIpakTukym,
HaIpaBJICHHBIN
HAa TIOBBIIIICHNE
YpOBHS CBOEH
KOMIIETEHTHOCTH
gyepes
MIPAKTHYECKYIO
NeSITeNbHOCTD, B
TOM 4HCIIe
YMEHHE YUUTHCS

y APYrux
JIIOJIEH,




npuoOpeTaTsb B
COBMECTHOMI
JESTEIBHOCTH
HOBBIC 3HAHMUA.

[TapamienbHbIe IPsSIMBIE,
CyMMa YyIJIOB TPEYTrOJbHUKA

14

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

IIpoekTHas
3a/aya,
HarpaBJIcHHAs
Ha
dhopmupoBanue
HOBBIX 3HaHWH,
IIOHATUH,
rumnore3 00
00BbeKTax U
SIBJICHHSIX

OKpy>KHOCTb U KpYT.
I'eomeTpuueckue nocTpoeHUst

14

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

IIpoekTHas
3a/;ayJa,
HarpaBJcHHAs
Ha
dhopmupoBanue
HOBBIX 3HaHWH,
TIOHATHUH,
rumnore3 oo
00BbeKTax U
SIBJICHHSIX.

[ToBTOpeHme, 0000IIEHNE
3HAHUH

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

[IpakTukym,
HanpaBJIeHHBII
Ha TIOBBIIIEHNE
YpOBHS CBOEH
KOMIIETEHTHOCTH
yepes
PaKTUYECKYIO
JIEATEIIbHOCTD, B




TOM YHCIIC
YMEHHUE YIUTHCS
Yy Apyrux

b1 1031 (9% 8
puoOpeTaTh B
COBMECTHOH
JIeSITCIIbHOCTH
HOBBIC 3HAHUSL.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




8 KUIACC

n/n

HaumenoBaHme pa3iesioB u
TeM NMPOrpaMmbl

KoanuyecTBO 4acoB

Bcero

KonTtpoJubHsbie
padoThbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypcebl

Bupgbi
BeATeNIbHOCTU
obyuatowmxca ¢
yyeTom paboueit
nporpammbl
BOCMUTAHUA

YeTpIpEXYyroJIbHUKU

12

Bbubmmoreka [JOK
https://m.edsoo.ru/7f417¢18

IIpakTuxym,
HaTPaBJICHHBIN Ha
TIOBBIIIICHHE
YPOBHS CBOEM
KOMIIETEHTHOCTH
yepes
MPAKTHYECKYHO
JIeATEeIbHOCTD, B
TOM YHUCIIE yMEHHUE
YYUTBCS Y APYTUX
JIFOJICH,
pHOOpeTaTh B
COBMECTHOM
JIESATeIbHOCTH
HOBBIC 3HAHUSL.

Teopema daneca u TeopemMa o
IPONOPLHUOHATBHBIX OTPE3Kax,
Mo00HBIE TPEYTOIbHUKH

15

Bbu6mmoreka [JOK
https://m.edsoo.ru/7f417¢18

YuebOHbIe
CUTYyaIuH,
HaTpaBJICHHBIC HA
CHUCTEMY HAay4HBIX
MpeJICTaBJICHUH 00
OCHOBHBIX
3aKOHOMEPHOCTSIX
pasButTus
YeJI0BEKa,




MIPUPOJBI U
oO1mecTBa.

ITnomans. HaxoxneHue
IJIOLIAJEH TPEYTOJIbHUKOB U
MHOTOYTOJIBHBIX (pUryp.
[Tnomaau moxoOHBIX GuUryp

14

bu6mmoreka [IOK
https://m.edsoo.ru/7f417¢18

ITouckoBas
Oecena,
HaIpaBJicHHAs Ha
BOCTIPUSITHE
MaTeMaTHYCCKHUX
00BEKTOB,
3aKOHOMEpPHOCTEN

Teopema [Tudaropa u Hauana
TPUTOHOMETPHUHU

10

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

IIpakTukym,
HaIpaBJICHHBIN Ha
AKTHBHOE y4acTue
B PCIICHUU
MPAKTUYECKUX
3a1a4
MaTeMaTU4eCKOil
HaIlpaBJICHHOCTU

VYIBl B OKPY’KHOCTH.
Bnucannble U onvcaHHbIe
YETBIPEXYTOJIBHUKH.
KacarenbHble K OKpYKHOCTH.
Kacanue okpyxHOCTEM

13

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

IIpakTuxym,
HaIpaBJICHHBIN Ha
aKTHBHOE y4acTue
B pPEIICHUH
MPAKTUYECKUX
3a1a4
MaTeMaTU4eCKOI
HaINpaBICHHOCTH.

[ToBTOpeHme, 0600IICHNE
3HAHUH

bubmuorexa [JOK
https://m.edsoo.ru/7f417¢18

IIpakTuxym,
HaInpaBJICHHBIA Ha
TIOBBIIIICHHE
YPOBHS CBOEM
KOMIIETEHTHOCTH
yepes
MPAKTHUYECKYIO




JIeATEIbHOCTD, B
TOM YHCIIC YMCHHE
YYUTBCS Y APYTUX
JIFOJICH,
pHOOpeTaTh B
COBMECTHOM
JIeSITEIBHOCTH
HOBBIC 3HAHUS.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68




9 KUIIACC

n/n

HaumeHoBaHme pa3iesioB u
TeM MPOrpaMmbl

KoanuecTBO 4acoB

Bcero

KonTtpoabHbie
padoThI

IIpakTH4eckue
padoThI

DJIeKTPOHHbIE
(undgposbie)
oOpa3oBaTe/ibHbIE

pecypchl

Buanbl

e TeJIbHOCTH
odyvyaruuxcs ¢
y4eToM padodeit
NMPOrpamMMmbl
BOCHUTAHHA

Tpuronomerpus. Teopemsl
KOCHHYCOB M CHHYCOB.
Pemenue TpeyroibHUKOB

16

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c

ITouckoBas
Oecena,
HaIpaBJICHHASI Ha
OBJIQJICHUEM
SI3BIKOM
MaTeMaTUKHU U
MaTeMaTHYECKOU
KYJbTYPOU Kak
CpEACTBOM
MMO3HAHUS MHpPa

[IpeoOpazoBanme moao0wms.
Metpuueckre COOTHOLIEHHUS B
OKPYKHOCTH

10

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

IIpakTukym,
HarpaBJICHHBIN
Ha aKTUBHOE
y4acTue B
penieHun
MPAKTUYECKUX
3a1a4
MaTeMaTU4eCKOil
HaIpaBJICHHOCTU

Bexkropsl

12

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

IIpakTukym
HalpaBIeHHBIN
Ha MOBBIIICHUE
YPOBHS CBOEM
KOMIIETEHTHOCTH




yepes
MPAKTHIECKYIO
JeSITENbHOCTD, B
TOM YHCIIe
YMEHHE yIUTHCS
y JIpyTHX JIIoJIeH,
pHOOpeTaTh B
COBMECTHOM
JESITeIbHOCTH
HOBBIC 3HAHUSI.

JlexapToBbI KOOpIMHATHI Ha
MJIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

IlouckoBas
Oecena,
HaIpaBJIcHHAs Ha
OBJIaJICHHEM
SI3BIKOM
MaTEeMAaTHKU U
MaTeMaTH9IeCKOM
KyJbTYpOH Kak
CpEICTBOM
MMO3HAHUS MHpPa

IIpaBunbHbIE
MHOT'OYTOJIbHUKHU. J{nHa
OKPYKHOCTH U IUIOLIAb
Kpyra. Beruucnenue
iomanen

bubnunorexa LIOK
https://m.edsoo.ru/7f41al2c¢

YueOHbIe
CUTYaIuH,
HaIpaBJICHHbBIC
Ha IIOHUMaHue
MaTeMaTHYECKOM
HayKU Kak cepbl
YeJIOBEYECKOM
JIeSITCIIbHOCTH

JIBMKEHUS TIIIOCKOCTH

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

IIpoekTHas
3a/ayva,
HampaBleHHAS Ha
hopmupoBaHme




HOBBIX 3HAHUH,
TIOHSATHH,
rumnores 00
00BEKTaX U
SIBJICHUSX.

[ToBTOpeHme, 0600IICHNE,
cUCTeMaTH3alus 3HaHUH

but6mmoreka [IOK
https://m.edsoo.ru/7f41al2c

IIpakTukym,
HarpaBJICHHBIN
Ha TOBBIIIIEHUE
YPOBHS CBOEM
KOMIIETEHTHOCTH
yepes
MIPaKTUYECKYIO
JIeATENIBHOCTD, B
TOM 4YHCIIE
YMEHHE YUUTHCS
y JpYyTHX JII0JIeH,
MpHOOpETaTh B
COBMECTHOM

OBIIEE KOJIMYECTBO YACOB I10
I[TPOI'PAMME

68







IHOYPOYHOE IIVTAHUPOBAHUE

7 KIIACC
KosnuectBo yacos DJIeKTPOHHbIE
Hara undposbie
Nen/m | Tema ypoka Konrpoabubie | IlpakTuueckue
Bcero u3ydyeHusi = oOpa3oBaTesIbHbIC
padoThI padoThI
pecypchl
| [Ipocreiine reoMeTpuYECKue 1 bubnuoreka [IOK
00BEKTHI https://m.edsoo0.ru/8866b724
Bbubmmoreka [JOK
2 MHOroyrojabpHHUK, JIOMaHas 1
r https://m.edso00.ru/8866cbba
3 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1 bubmorexa HOK
p 4 https://m.edso00.ru/8866c5c0
4 CMexHbIE U BEpTUKAIIbHBIE YTJIbI 1 bubmorexa [TOK
p 4 https://m.edso00.ru/8866c7be
5 CMexHbIE U BEpTUKAJIbHBIC YTJIbI 1
6 CMexHbIE U BEpTUKAIIbHBIE YTJIbI 1
7 CMexHbIE U BEpTUKAIIbHBIC YTJIbI 1
8 CMexHbIE U BEpTUKAJIbHBIC YTJIbI 1
H3MepeHne JIMHEHHBIX U YTIIOBBIX
9 BEJIMYMH, BEIYMCIIEHUE OTPE3KOB U 1
YIJIOB
N3MepeHne JIMHEHHBIX U YTIOBBIX
10 BEJINYUH, BBIYUCIEHUE OTPE3KOB U 1 bubmmorexa [TOK
’ P https://m.eds00.ru/8866c3ea
YIJIOB
N3mepenue JIMHEUHBIX U YIJIOBBIX
11 BEJINYUH, BBIYUCIICHUE OTPE3KOB U 1
YIJIOB




N3mepenue JIMHEUHBIX U YIJIOBBIX

12 BEJINYMH, BBIYMCIIEHUE OTPE3KOB U
YIJIOB
[lepumeTp u iomags Guryp,
13 COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB
[Tepumetp u mwiomanp Guryp,
14 COCTaBJICHHBIX U3
IPSIMOYTOJIBHUKOB
ITonsiTHE O PaBHBIX TPEYTOJIBHUKAX
15 Y TIEPBUYHBIE MPEACTABICHUS O bubmorexa HOK
https://m.edso0.ru/8866ce80
paBHBIX (UTypax
16 Tpu npu3HaKka paBeHCTBa bubnnorexka [HJOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d1fa
17 Tpu npu3HaKka paBeHCTBa bubnnorexka [HOK
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866d34¢
Tpu npusHaka paBeHCTBa bubnuoreka [IOK
18
TPEYTrOJIbHUKOB https://m.edsoo.ru/8866e01e
19 Tpu npusHaka paBeHCTBa
TPEYTrOJILHUKOB
20 Tpu npusHaka paBeHCTBa
TPEYTrOJILHUKOB
21 Tpu nmpu3Haka paBeHCTBa bubnuoreka [IOK
TPEYroJbHUKOB https://m.edsoo.ru/8866e88e
2 IIpu3Haku paBeHCTBa
IIPSIMOYTOJIBHBIX TPEYTOJIbHUKOB
7 IIpu3Haku paBeHCTBa

MPSIMOYTOJIBHBIX TPEYTOJIbHUKOB




CBONCTBO MeIUAaHbI

24 IIPSIMOYT'OJIBHOTO TPEYTOJIbHUKA, bubmmorexa LHOK
. . https://m.edsoo.ru/8866e9¢ec
MIPOBEIEHHON K TUIIOTEHY3€
CBOICTBO MeTMaHbI
25 NPSIMOYTOJIBHOTO TPEYTOJIbHUKA,
MPOBEIEHHOMN K TUIIOTEHY3€
26 PaBHOOempeHHBIC 1 bubmuorexa [JOK
PaBHOCTOPOHHUE TPEYTOMbHUKHU https://m.edso0o.ru/8866d6fa
7 [IpusHaku u cBOMCTBA bubmmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
)3 [IpusHaku u cBOMCTBA bubmmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.eds00.ru/8866d880
29 [IpusHaku u cBOMCTBA bubmmoreka [JOK
PaBHOOEAPEHHOTO TPEYTOJIbHUKA https://m.edso0o.ru/8866e26¢
30 HepaBenctBa B reomerpuu
31 HepaseHnctBa B reomeTpun bubmmorexa LHOK
https://m.edsoo.ru/8866e3a2
32 HepaseHnctBa B reomeTpun
33 HepaseHnctBa B reomeTpun
34 IIpsAMOYTONIBHBIN TPEYTOJILHUK C bubnuoreka [IOK
yriiom B 30° https://m.edsoo.ru/8866eb22
35 IIpsAMOYTONIBHBIN TPEYTOJILHUK C
yriaom B 30°
36 Konrponsnas pabora no reme bubnuoreka [IOK
"TpeyronbHukn" https://m.edsoo.ru/8866ecbe
37 [TapannenpHble psMBIE, UX bubnuoreka [IOK

CBOICTBa

https://m.edsoo.ru/8866¢ef64




38

ITareiit noctynar EBkinuna

39

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NIPH NTEPECEUCHUT
HapaJuIeIbHBIX MPSIMBIX CEKyIIeH

Bbu6mmoreka [JOK
https://m.edsoo.ru/8866f086

40

Haxkpect nexanue,
COOTBETCTBEHHBIE U
OJTHOCTOPOHHUE YTJIbI,
o0pa3oBaHHbBIC TTPHU TIEPECCUCHUN
MapajuieIbHbIX MPSMBIX CEKYIIEH

41

Hakpect nexanue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE NIPH NTEPECEUCHUU
NapajuIeIbHbIX MPSMBIX CEKYILEH

42

Hakpecr nexamue,
COOTBCTCTBCHHBIC U
OJTHOCTOPOHHUE YTJIBI,
00pa3oBaHHbIE NIPU NTEPECEUEHUN
MapaJUIEIIbHBIX IPAMBIX CEKYIIEeH

43

Haxkpect nexanue,
COOTBETCTBCHHBIE
OJTHOCTOPOHHHE YTJIbI,
00pa3oBaHHbIE MIPH NTEPECEUCHUU
NapajuleIbHbIX MPSMBIX CEKYILEH

bu6mmoreka [IOK
https://m.eds00.ru/8866f3b0

44

[Ipu3Hak napajaenbHOCTH NPSMBIX

Yyepe3 PaBEHCTBO PACCTOSHUM OT
TOYEK OJHOU IIPSIMOM 10 BTOPOH




IpsAIMOI

[Ipu3sHak napamiebHOCTH IPSAMBIX
Yyepe3 PaBEHCTBO PACCTOSIHUM OT

45 TOYEK OJTHOU MPAMOU 10 BTOPOM
psIMOit
46 CymMmma yTJI0B TpEyrojbHUKA bubmmorexa [TOK
https://m.eds00.ru/8866630
47 CymMma yriioB TpeyrojibHUKa bubmmorexa LHOK
https://m.edso00.ru/8866f8ba
48 Buemnue yrisl TpeyrojgbHUKa bubmorexa HOK
https://m.edsoo.ru/8866fa5e
49 Buemnue yrisl TpeyrojabHUKa
Konrponsnast pabora no reme
50 "ITapanienbHble NpsiMblEe, CyMMa bubmmorexa LHOK
" https://m.edsoo.ru/8866febe
YIJIOB TPEYrOJIbHUKA
51 OKpy>XHOCTb, XOPJIbl U TUAMETP, UX bubnnorexka [HOK
CBONCTBA https://m.eds00.ru/88670800
52 KacarenbHas Kk OKpy>KHOCTH bubmorexa [TOK
https://m.edso0o.ru/88670e9a
53 OKpY>KHOCTb, BIIUCAHHAS B YTOJI
54 OKpY’>KHOCTb, BIIUCAHHAS B YTOJI
55 [Tousitue o 'MT, npumenenue B bubnnoreka [JOK
3aJ1a4ax https://m.edsoo.ru/8867013¢
56 [Tonsitue o 'MT, npumeneHue B bubnnorexka [HOK
3aavyax https://m.eds00.ru/88670508
buccekTpuca u cepeIMHHBIN
57 MEPIEHIUKYIISP KaK

reoMCTpUICCKUC MCCTAa TOUCK




58 OKpy>XHOCTb, OITUCAHHAS OKOJIO 1 bubnnoreka [JOK
TpeyrojbHUKa https://m.edsoo.ru/88670a62
59 OKpy>XHOCTb, OITUCAHHAS OKOJIO )
TpEeYroJbHUKa
60 OKpy>XHOCTb, BIIMICAaHHAs B ) bubmmoreka [JOK
TPEyroJbHUK https://m.edsoo.ru/8867103¢
61 OKpy>XHOCTb, BIIMICAaHHAs B )
TPEYTOJIbHUK
6 IIpocreiimue 3a1aun Ha ) bubnuoreka [IOK
IMOCTPOECHUE https://m.edsoo0.ru/88671188
63 IIpocreimue 3a1aun Ha | bubnuoreka [IOK
IMOCTPOECHHUE https://m.edso00.ru/886712d2
Kontponbhas padota mo teme
64 "OKpy>XKHOCTb U K 1 bubmorexa [TOK
Py pyT- .\ https://m.eds00.ru/88671462
['eomeTpuyeckne nocTpoeHus
[ToBTOpeHME 1 0000IIIEHNE 3HAHUMA
65 OCHOBHBIX TOHSATUN U METOA0B 1 bubmorexa HOK
A https://m.eds00.ru/886715b6
Kypca 7 kiacca
bu6mmoreka [IOK
66 14 0 1
TOTOBAR KOHTPOILHAL pabota https://m.edsoo.ru/886716ec
[ToBTOpeHME 1 0000IIIEHNE 3HAHUMA
67 OCHOBHBIX IIOHATHI U METOI0OB 1
Kypca 7 kiacca
[ToBTOpeHME 1 0000IIIEHNE 3HAHUMA
68 OCHOBHBIX TOHSATUA U METOAOB 1 bubmorexa HOK
A hitps://m.eds00.ru/886719bc
Kypca 7 kiacca
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




8 KUIACC

KosnuectBo yacoB JIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka KonTpoabubie | IlpakTnueckue
n/n Bcero u3yuyeHusi | oOpasoBaTesibHbIE
padoThI padoThI
pecypcsbl
1 [TapannenorpamMm, ero Npu3HaKku 1 1 bubnnoreka [JOK
CBOKCTBA https://m.edsoo.ru/88671af2
) [TapannenorpamMm, ero Npu3HaKku 1 | bubnnoreka [HOK
CBOKCTBA https://m.edsoo.ru/88671cal
3 [TapamienorpaMM, ero Npu3HaKku u | bubnuoreka [IOK
CBOKCTBA https://m.edsoo.ru/88671cal
UYacTHble cydau mapaieJorpaMMOB
4 (mpsiMo OJIZIPIII/IK (I:MG KBa, paT) ux 1 bubmmorexa [OK
PAMOYT L POMD, KBa/Ipat), https://m.edsoo.ru/88671dea
MpU3HAKU U CBOKCTBA
YacTtHble cydau mapaieorpaMMOB
5 (mpsiMo OJIZIPIII/IK (I:MG KBa, paT) ux 1 bubmorexa [TOK
PAMOYT N POMD, KBa/Ipat), https://m.edsoo.ru/8867120
IpU3HAKU U CBOWCTBA
YacTtHble ci1y4yan napaiiesorpaMmMoB
6 (ipstmo OJ'IZIPIII/IK (I))M6 KBa, paT) 1704 1 buomorexa [TOK
PAMOYT J POMO, KBaJpat), https://m.eds00.ru/8867209¢
IpU3HAKU U CBOWCTBA
bu6mmoreka [IOK
T 1
! patietit hitps://m.eds00.ru/88672358
2 PaBHOOOKAs ¥ IPSMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.eds00.ru/8867252¢
9 PaBHOOOKAs ¥ IPSMOYTOJIbHAS 1 bubnuoreka [IOK
Tpaneuuu https://m.edsoo.ru/88672858
10 Meron yaBoeHUsI MEIUaHbI 1 bubnuoreka [IOK




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

11 LlenTpasnibHast cCHUMMETPUS bubmorexa HOK
https://m.edsoo.ru/88672b14

12 KonrtponsHas pabora no Teme bubnuoreka [IOK
"YeTplpéXyroiabHUKN" https://m.edsoo0.ru/88672c9a

13 Teopema daneca u TeopemMa o bubnuoreka [IOK
MPOMOPLMOHAJIBHBIX OTPE3KaX https://m.edsoo.ru/8867337a

14 CpenHsisg TMHUS TPEYroJbHUKA bubmorexa [TOK
https://m.eds00.1ru/88672¢0c

15 CpenHsist TUHUS TPEyroJibHUKa bubmmorexa LHOK
https://m.edso0.ru/88672f38

16 Tpaneuus, e€ cpeaHsa TUHUS buGnnorexa LIOK
https://m.eds00.ru/88672358

17 Tpanenus, e€ cpeaHsisa TUHUS bubmmorexa [IOK
https://m.eds00.ru/88673064

18 [IponopiimoHanbHBIE OTPE3KU bubmorexa HOK
https://m.eds00.ru/88673794

19 [IponoprmoHanbHbIE OTPE3KU bubmmorexa HOK
https://m.eds00.ru/88673794

20 LleHnTp Macc B TPEYTrOJbHHUKE bubmorexa HOK
https://m.edsoo.ru/886738fc

bubmmoreka [JOK
21 Monobubie TpeyrombHHKH https://m.edsof)l.m/88673a78

” Tpu mpuszHaka mogo0Ous bubnnoreka [JOK
TPEYTOJIbHUKOB https://m.edsoo.ru/88673bae

3 Tpu npuszHaka mogo0us bubnnorexka [HOK
TPEYTOJILHUKOB https://m.eds00.ru/88673d52

24 Tpu npuszHaka mogooOus bubmunorexa [JOK




TPEYTrOJbHUKOB

https://m.edsoo.ru/8867400e

Tpu npuzHaka nogoous

25
TPEYTOTHHUKOB
2% [IpumeHenne Mogo0usI MPU pelICHUH
NPaKTUYECKUX 3a/1a4
7 KonrtponsHas padbora no teme bubnuoreka [IOK
"TlonoGHbBIE TPEYTONbHUKH" https://m.edsoo.ru/8867445a
73 CaolicTBa muIomaaeu bubmuorexa [JOK
TEOMETPHUYECKUX PUTYp https://m.edsoo.ru/886745fe
29 ®opmysl 1)1 IUI0LIAAN bubnuoreka [IOK
TpEYroJabHUKa, ITapajlieiorpaMma https://m.eds00.ru/88674860
10 ®opMmysl 1)1 IUI0LIAAN bubnuoreka [IOK
TPEYroJapHUKA, TapaJuIeiorpaMma https://m.edsoo.ru/88674a22
31 @opMyIsl IS IIOLIAAN bubmmoreka [JOK
TPEYroJabpHUKa, TapajuieiorpaMma https://m.edsoo.ru/88674a22
1 @opMyIsl ISl IIOLIAAN bubmmoreka [JOK
TPEYroJabpHUKA, TapaJuIeiorpaMma https://m.eds00.ru/88675288
1 @opMyIsl ISl IIOLIAAN bubmmoreka [JOK
TpEYTroJIbHUKA, [apajuIeIorpaMma https://m.eds00.ru/8867542¢c
14 Brruucnenue miomaaei cioxHbIX bubmmoreka [JOK
buryp https://m.edso0.ru/88674¢78
15 [Tnomanu ¢puryp Ha KIeT4aTO bubnnorexka [HOK
Oymare https://m.edso0.ru/8867473¢
36 [Tnomaau mogo0HBIX hUryp
37 [Tnomaau mogo0HBIX HUryp
13 3agauu ¢ IPaKTHYECKUM bubnnoreka [JOK

coJIepIKaHueM

https://m.edso0o0.ru/88675558




39 3ajauu ¢ IPAKTUYECKUM bubnnorexka [HOK
COZlEp)KaHUEM https://m.eds00.1u/88675684
40 Penrenue 3a1a4 ¢ MOMOIIBI0 METOAA bubnuorexa [JOK
BCIIOMOTaTeJIbHOM TUIOIAIN https://m.eds00.ru/88674190
" KontponsHas padbora no Teme bubnuoreka [IOK
"ITnomans" https://m.edsoo.ru/8867579¢
4 Teopema [Iudaropa u e€ bubnuoreka [IOK
[IPUMEHEHUE https://m.edsoo.ru/88675918
43 Teopema [Iudaropa u e€ bubnuoreka [IOK
TIPUMEHEHNE https://m.eds00.1ru/88675918
44 Teopema [Iudaropa u e€ bubnuoreka [IOK
TIPUMEHEHNE https://m.edsoo.ru/88675abc
45 Teopema [Tudaropa u e€
NpUMEHEHHE
46 Teopema [Tudaropa u e€
NpUMEHEHHE
Omnpenenennue TPUrOHOMETPUYECKUX
KIIMH OCTPOTO yria
47 S[})I:MoyroanI;ro TZI;YFOJ'IBHI/IKa, bubmorexa HOK
https://m.edso0.ru/88675d32
TPUTOHOMETPHUECKHUE COOTHOIICHUS
B IIPSIMOYTOJILHOM TPEYTOJIbHUKE
43 OCHOBHOE TPUTOHOMETPUUYECKOE bubnnorexka [HOK
TOXJIECTBO https://m.edsoo.ru/88675f44
49 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
50 OCHOBHOE TPUTOHOMETPUYECKOE
TOKJECTBO
51 KonTponpHas paboTa mo Teme bubnmoreka [JOK




"Teopema IIudaropa n Hayana

https://m.edsoo.ru/8a1407e8

TpUroOHOMETpHUH"
5) BrnucanHble ¥ LICHTPAJILHBIE YIIBI, bubnuoreka [IOK
YTOJI MKy KacaTeIbHOM U XOpI0r https://m.edsoo.ru/8al1415b2
53 BrnucanHble U IEHTpaIbHBIE YTIIbI, bubnuoreka [IOK
YIOJI MEXIY KacaTelIbHON U XOpAOoH https://m.edsoo.ru/8a141940
54 BnucanHble U IEHTpaIbHBIE YTIIbI, bubnuoreka [IOK
YIOJI MEXIY KacaTelIbHON U XOpAOH https://m.edsoo.ru/8al141b34
55 Yrisl MeXAY XOpJAaMU U CEKYLUMU
56 Yrisl MEeXAY XOpAaMU U CEKYLUMU
Bnucannble U onvcaHHble
57 YETBIPEXYTOJIbHUKY, UX IPU3HAKU U bubmorexa [TOK
. pexyt ’ P https://m.edsoo.ru/8a140f86
CBOMCTBa
Brnincanssle U onucaHHbIE
58 YETBIPEXYTOJIBHUKH, X MPU3HAKH U bubmmorexa OK
. pexyT ’ P https://m.edsoo.ru/8a1416d4
CBOMCTBa
Brnincanssle U onucaHHbIE
59 YETBIPEXYTOJIBHUKH, X MPU3HAKH U bubmmorexa [TOK
PIPEXYT > XA https://m.edsoo.ru/8a1416d4
CBOMCTBa
[IprMeHeHre CBOMCTB BIMCAHHBIX U
60 ONMCAHHBIX YETHIPEXYTOJIBHUKOB IIPU
pELIeHNN F€OMETPUUYECKUX 3a1a4
IIpuMeHeHne CBOWCTB BIIMCAHHBIX U
61 OIMCAHHBIX YETBIPEXYTOJILHUKOB IIPU
pELIeHNH F€OMETPUUYECKUX 3ada4
6 B3aumHoe pacnonoxenue qByx bubnuoreka [IOK
OKPYKHOCTEH, 00III1e KacaTeIbHbIE https://m.edsoo.ru/8al410a8
63 Kacanue oxpyxHocTeit bubnmoreka [JOK




https://m.edsoo.ru/8al1410a8

KoHnTtposbHas padota mo teme "YTriasl

bubmuorexa [JOK

64 B OKPYKHOCTH. BIHCAHHEIC 1 " ! https://m.edsoo.ru/8a141c88
OTIMCAaHHBIC YETHIPEXyTOJTbHUKH
IToBTOpEHKE OCHOBHBIX MOHATUI U
65 METOJIOB KypcOB 7 M 8§ K1accoB 1 bubmorexa LOK
FIOB KYP . ’ https://m.edsoo.ru/8al41ddc
000011IeHNE 3HAHUI
IToBTOpEHKE OCHOBHBIX MOHATUI U
66 METO0B KypcoB 7 1 § KIIaccoB 1 bubmorexa [JOK
FIOB KYP . ’ https://m.edsoo.ru/8al41efe
000011IeHNE 3HAHUI
bubmuorexa [JOK
67 n 0 1
TOTOBAT KOHTPOJILHAA paboTa https://m.edsoo.ru/8a142368
IToBTOpEHKE OCHOBHBIX MOHATUI U
68 METOJIOB KypcOB 7 M 8§ KIaccoB 1 bubmorexa LOK
OB KYP . ’ https://m.edsoo.ru/8a1420ac
000011IeHE 3HAHUI
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




9 KUIIACC

KoanuectBo yacos DJIeKTPOHHbIE
Ne Hdara uugposbie
Tema ypoka Konrposabnbie | IIpakruyeckue
n/n Bcero u3yyeHusi  oOpasoBaTesibHbIE
padoThI padoThI
pecypchl
1 OnpeneneHre TPUTOHOMETPUUECKUX 1 bu6mmorexa [JOK
¢bynkuuit yrnos ot 0° mo 180° https://m.edsoo.ru/8a1424bc
2 DopmyJibl TPUBEICHUS 1
but6moreka [JOK
3 T 1
copeMa KocHHycon https://m.edsoo.ru/8a14336¢
4 TeopeMa KOCUHYCOB 1
bubnunoreka LIOK
> Teopema kocurycos ! https://m.edsoo.ru/8al142d5e
bubnunorexa LIOK
6 T 1
copeMa cHiycon https://m.edsoo.ru/8al42e8a
Teopema cunycoB 1
Teopema cunycoB 1
9 Haxosnienue e CTOPOH U | bubnmoreka [JOK
BEJIMYWH YTJIOB TPEYTOJIbHUKOB https://m.edsoo.ru/8a1430b0
but6moreka [JOK
10 P 1
CUICHHAC TPEYTONLHIKOB https://m.edsoo.ru/8al142ac0
11 Pemenue TpeyroapHUKOB 1 bubmorexa [IOK
peyr https://m.edsoo.ru/8al42ac0
but6mmoreka [JOK
12 P 1
CUICHHAC TPEYTONLHIKOB https://m.edsoo.ru/8a142ac0
bubnunoreka LIOK
13 P 1
CHICHHE TPEYTOTLHIKOB https://m.edsoo.ru/8al42ac0




IIpakTueckoe NpUMEHEHNE TEOPEM

but6mmoreka [IOK

14 CHHYCOB U KOCHHYCOB https://m.edsoo.ru/8al142c3c
15 IIpakTueckoe NpUMEHEHNE TEOPEM
CHUHYCOB M KOCUHYCOB
16 Konrponsnast pabora no reme Bu6muotexa [JOK
"Pemienue TpeyroibHUKOB" https://m.edsoo.ru/8a14392a
bubnunorexa LIOK
17 [TonsiTne 0 mpeoOpa3zoBaHUM TTOAO0US hitps-//m.cdsoo.rw/8al43ab0
18 CoOTBETCTBEHHBIE DJIEMEHTHI bubnuoTexa [JOK
noT0OHBIX pUryp https://m.edsoo.ru/8a143de4
19 COOTBETCTBEHHBIE JJIEMEHTHI
noT0OHBIX puUryp
Teopema 0 Ipon3BeIEHUN OTPE3KOB
20 XOpA, TEOpEMaA O MIPOU3BEICHUU bu6nuorexa [IOK
OTPE3KOB CEKYIIUX, TeOpeMa 0O https://m.edsoo.ru/8a14406¢
KBaJparTe KacaTeJIbHOU
Teopema 0 Ipon3BEIEHUN OTPE3KOB
)1 XO0pA, TEOpEMA O IIPOU3BEICHUN Bu6muotexa [JOK
OTPE3KOB CEKYIINX, TEOpeMa O https://m.edsoo.ru/8al441a4
KBaJipaTe KacaTeJIbHOU
Teopema o mpou3BeIEHNN OTPE3KOB
” XOpJI, TEOpEMaA O TPOU3BEACHUU bu6muoreka [JOK
OTPE3KOB CEKYILIUX, TEOPEMA O https://m.edsoo.ru/8al1442da
KBaJpaTe KacaTeJIbHOU
7 [IpumeneHnue TeopeM B pelieHUU bu6muoreka [JOK
reoOMEeTpUYECKHUX 3a1a4 https://m.edsoo.ru/8a143106
24 [IpumeneHne TeopeM B peIIEHUU bu6muoreka [JOK

reoMCTPpHUYCCKUX 3aaa4

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




IIpuMeHeHHEe TeopeM B pelleHun

but6mmoreka [IOK

25
T€OMETPUYECKUX 3a]1a4 https://m.edsoo.ru/8a144578
Konrponsnast pabora no reme
2% "IIpeoOpa3oBanue moaoousl. Bu6muotexa [JOK
Mertpuueckrue COOTHOUIEHUS B https://m.edsoo.ru/8a1447a8
OKpy>XHOCTH"
OnpezaeneHne BEKTOPOB.
27 @HznieCKnﬁ u reOMIe) HYCCKHI bubmorexa HOK
™ https://m.edsoo.ru/8a144960
CMBICJI BEKTOPOB
)3 CrnoxxeHue ¥ BBIYUTaHUE BEKTOPOB, bubnmoreka [JOK
YMHO>XEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8al44a8c
79 CrioxeHne U BBIYMTAaHUE BEKTOPOB, bubnuoTexa [JOK
YMHO>XEHHE BEKTOPA Ha YHUCIIO https://m.edsoo.ru/8a144d52
30 CrioxeHne 1 BBIYMTAaHUE BEKTOPOB,
YMHOKE€HHE BEKTOpa Ha YUCIIO
31 Paznoxenue BekTopa no ABym
HEKOJUTMHEAPHBIM BEKTOpaM
but6mmoreka [IOK
32 Koopaunate BekTopa
P P https://m.edsoo.ru/8al44fbe
CkasapHoe IPOU3BEICHIE BEKTOPOB,
33 ero I IIjIMeHeII{)I/Ie n;f[ HaXO0X eHI/IIZI bubmorexa HOK
p a a https://m.edsoo.ru/8a14539¢
JUTUH Y YTJIOB
CkansgpHoe NMpou3BeJEHUE BEKTOPOB,
34 ero MprMEHECHHUE JIJI HaXO0XKACHUS bubmorexa [IOK
P a A https://m.edsoo.ru/8a14550e
JUTUH Y YTJIOB
35 Pemenne 3aga4 ¢ mOMOIIBIO bubnuoTexa [JOK
BEKTOPOB https://m.edsoo.ru/8al44c3a
36 Pemenue 3aga4 ¢ momoiipio bubmuoreka [IOK




BEKTOPOB

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

IIpuMeHeHne BEKTOPOB U1l pELLEHUs

37
3a1a4 GU3UKU
38 Konrponsnast pabora no reme bu6nuorexa [IOK
"BexTops!" https://m.edsoo.ru/8a145b08
39 JlexapToBbl KOOPAMHATHI TOUEK Ha
IJIOCKOCTH
. bubmuoreka [IOK
40 ¥paBHeHHe MpAMOH https://m.edsoo.ru/8a145c48
41 YpaBHeHue npsMoit
but6morekxa [JOK
42 ¥paBHEHHe OKpY:KHOCTH https://m.edsoo.ru/8a14635a
43 Koopaunatsl TOuek nepecedeHus Bu6muotexa [JOK
OKPY>KHOCTH U MPSMOU https://m.edsoo.ru/8a146620
Meroa KOOpAUHAT IPU PELICHUN
44 FeOMETPUYECKHUX 3a]1ad,
MPAaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NpH PELICHUN
45 FeOMETPUYECKHUX 3a]1ad,
MPAaKTUYECKUX 3a/1a4
Meroa KoOpAUHAT NpPH PELIEHUN
46 FeOMETPUYECKHUX 3a]1ay,
IIPaKTUYECKUX 3a]a4
Konrponsnast pabora no reme
47 "JlexapTOBbI KOOPNHATHI Ha Brbmrotexa LIOK
" https://m.edsoo.ru/8a146e0e
IJIOCKOCTH
43 IIpaBunBHBIE MHOTOYTOJIBHUKH, bu6nuorexa [IOK

BBIYMCICHUC UX DJICMCHTOB

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




bubnunoreka LIOK

49 Huero . JlnHHa OkpysKHOCTH https://m.edsoo.ru/8a1472c8
bu6muorexa [JOK
>0 Hueno . Jlmiita OkpysHoCTI https://m.edsoil.ru/8a14714c
51 JlnvHa 1yru OKpY»KHOCTH
bubnmoreka [JOK
52 Panwannas Mepa yra https://m.edsofru/Sal4714c
53 [Imomane kpyra, CEKTOpa, CErMEHTa bubamorexa [TOK
https://m.edsoo.ru/8a147426
54 [Imomane kpyra, cEeKTOpa, CErMEHTa bubmorexa [IOK
https://m.edsoo.ru/8a147750
55 [Imomane kpyra, CEKTOpa, CErMEHTa bubamorexa [TOK
https://m.edsoo.ru/8a147750
56 TTousaTue o IBUKEHNUH IIOCKOCTH buGnuorexa [IOK
https://m.edsoo.ru/8a147c82
57 [TapajutenpHbIN IEPEHOC, TOBOPOT bubmorexa LIOK
https://m.edsoo.ru/8a147f16
58 [TapannensHBIN IEpEHOC, TOBOPOT Bubmorexa HOK
https://m.edsoo.ru/8a147f16
59 [TapannenpHelil IEpeHOC, TOBOPOT
60 [TapannenpHeli IEpeHOC, TOBOPOT
61 IIpumeneHnne nBUKEHUN ITPU bu6nuorexa [IOK
peleHnn 3anaq https://m.edsoo.ru/8a1480e2
Konrponbnas pabora o remam
62 "IIpaBuiIbHBIE MHOTOYTOJIBHUKH.
OxkpyxHOCTb. [IBHKeHUs MII0CKOCTH"
63 [ToBTOpenue, 060061IeHNE, bubnunorexa LIOK

cucreMarusanus 3HaHui. Msmepenue

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




TreOMETPUUYECKUX BEJINYMH.
TpeyrosnbHuKH

64

[ToBTOpenwue, 060061IeHNE,
CHCTEMAaTH3aIus 3HaHUH.
[TapannensHble U
MepIEHIUKYISIPHBIC TIPSIMbIE

bubnunoreka LIOK
https://m.edsoo.ru/8a148650

65

[ToBTOpeHme, 0600IIEHNE,
cUcTeMaTH3allis 3HaHUH.
OKpY’>KHOCTb U KPYT.
I'eomeTpuyeckune nocTpoeHus. Y bl
B OKPYXHOCTHU

66

[ToBTOpeHmEe, 0600MIEHNE,
cHCTeMaTHu3anus 3HaHui. Brimcanabie
Y OIIUCAHHBIE OKPYKHOCTH
MHOT'OYTOJIbHUKOB

67

Hrorosas koHTpobHAs paboTa

bubnunorexa LIOK
https://m.edsoo.ru/8a148920
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[ToBTOpeHME, 0600IIEHNE,
cucTeMaTH3alus 3HaHu!

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

68




DopMbI U COepPKAHNE IPOMEKYTOYHOM ATTECTALMHU

HToroBast KOHTpOJbHASA padoTa Mo TeOMeTpUr 7 Kitacce.

1. B tpeyronsauke CDE u3BectHo, uto yron C = 28°, yron E = 72°. Vkaxute BepHOE
uHepaserctBo: 1) DE > CD; 3) CE > DE; 2) CD > CE; 4) DE > CE.

2. Hokaxure, uto AC = BD, ecnmu AD = BC u yron DAB = yronCBA.

3. B tpeyronsunke ABC u3BectHo, uto yroa A = 70°, yron B = 50°. buccekrpuca yrina A
nepecekaet cropony BC B Touke M. Halinute yron AMC.

4. BokoBasi CTOpoHa PaBHOOEIPEHHOTO TPEYTOJbHHUKA JACIUTCS TOYKON KacaHWs BIUCAH HOM
OKPY>KHOCTH B OTHOLIEHUH 2 : 7, CYMTasA OT BEPIIMHBI yIJIa PU OCHOBaHUHU TpeyrojbHuka. Hait
JUTE CTOPOHBI TPEYTOJIBHUKA, €CIIU €ro nepumeTp paseH 110 cm.

5. Touka O — cepenuna 6uccekrpucsl AM Tpeyronsanka ABC. Ha cropone AC ormeueHa
touka D Takas, uto DO L AM. Jlokaxure, uto DM _ AB.

HToroBasi KOHTpOIbHAs paboTa 10 reOMETPHUH & KiTacc.

HrtoroBas koHTpOIBHAS paboTa 1Mo reoMeTpun 9 Kirace.

[ gacte (5 6anmnoB) 3aganus 1-5 UMEIOT MO YEThIpE BapuaHTa OTBETA, U3 KOTOPHIX TOJIBKO OJUH
BepHBIN. BeiOepuTe BepHBIil OTBET. BepHBIil OTBET KaXKI0TO 3aJaHHsI OIEHUBACTCS OJHUM
6amiom.

B tpeyronsauke ABC: A=46°, B=82°, C=51°.

VYkaxure HanOoJbIyI0 cTopony TpeyroibHuka. A) AB; B)BC; B)AC; I') ykazate
HEBO3MOXKHO.

2.CTOpOHBI IBYX MOOOHBIX MTPaBUILHBIX MHOTOYTOJILHUKOB OTHOCATCS Kak 1:3.Ilepumerp
BTOpPOI'0 MHOTOYTOJIbHUKA 12 cM. HaiiauTe nepumMeTp mepBoro.

A)36¢m; B)dem; B)12cwm; 1)24cm.

3.Kakue u3 nepeynciieHHbIX TOUY€eK JiekaT Ha ocu Ox?

A) A(1;1); B)B(0;4); B)C(3;0); D)E(-1;1).

4.B kakyto ¢purypy npu IBUKEHUU IpeodpazyeTcs KBaapat?

A) npsimoyronbHUK; b) kBanpar; B) pom6; I') mapamienorpamm.

5.0npenenute, kakue u3 BeKTopoB (-1;4); (3;); (-;4) nepreHANKYISPHEI.

A); B) ; B) ; I') onpenenuts HEBO3MOXKHO.

Il gactb (4 Gamna)

Pemenue 3amannii 6-7 MOXKET UMETh KPATKYIO 3aMuCh 0€3 000CHOBaHMIA.

[IpaBuiibHOE pelieHre KaxkI0ro 3a1aHns OlleHUBAaeTCs JByMsl OasliaMu.

6.Berancnute sin u tg(0°<<90),ecnu cos=1/2

7.0KO0J10 IPaBUJIBHOTO TPEYTOJIbHUKA ONIMCAaHa OKPYKHOCTb U B HETO BIIMCAHA OKPY’KHOCTb.
[Tnomans Gombiero Kkpyra pasHa 64 cm .Haiiaure miomazab TpeyrojJbHUKa.



YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

* 'eometpust, 7 kmacc/ Mep3nsik A.T'., [Tononckuit B.B., SIxkup M.C.; on
penakuueit [Togonasckoro B.E., O01iecTBO ¢ orpaHU4E€HHOM OTBETCTBEHHOCTHIO
N3narensckuit nentp «BEHTAHA-I'PA®y; AxkuronepHoe 00111ecTBO
«M3parensctBO «IIpocBenieHne»

* 'eometpus, 8 kiacc/ Mepsnsik A.T'., [lononckuii B.b., SAxup M.C.; nox
penakiueit [Togonbckoro B.E., O61iecTBO ¢ orpaHuue€HHON OTBETCTBEHHOCTHIO
N3narensckuii neaTp « BEHTAHA-I'PA®y»; AkimonepHoe 00IIeCTBO
«3pnarensctBO «lIpocBemienue»

* ['eometpus, 9 xkmace/ Mep3msik A.I'., [Tononckuii B.b., SAxup M.C.; nox
penakiueit [Togonbckoro B.E., O61iecTBO ¢ orpaHuue€HHON OTBETCTBEHHOCTHIO
N3narensckuit nentp «BEHTAHA-I'PA®y; AxkuronepHoe 00111eCTBO

«M3parensctBO «IIpocBenieHne»

METOJANYECKUE MATEPHUAJIBI IJISA YUUTEJIA
I'eomerpus . MeTonuueckoe mocobue. 7 kiace, 8 kinace, 9 knace. E.B.bytko,

A.I''Mep3nsak

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






IIpunoxenne 1. [Ipomexkyrounas arrecranus
7 knace
1 BapuanT

1. B tpeyroapauke CDE usBectHO, uto £C=28°, LE=72°. YKaxuTe BEepHOE
HEPABEHCTBO:

1) DE> CD; 3)CE>DE;

2)CD>CE; 4)DE>CE.
2. Hoxaxwure, uto AC = BD (puc. ), ecniu AD =BC u 2 DAB = 2 CBA.

3. B tpeyronpauke ABC uzBectHo, uTo £ A =70 °,£ B = 50°. buccekrpuca
yria A nepecekaet cropony BC B Touke M. Haitaute yron ~ AMC.

4.  boxoBas cTOpOHa paBHOOEAPEHHOIO TPEYTOJIbHUKA JETUTCS TOUKOU
KacaHWs BIIMCAHHOUN OKPY>KHOCTH B OTHOIIEHUH 2 : 7, CUUTAS OT BEPIIMHBI
yriia Ipy OCHOBaHUH TPEyrojbHuKa. Haliiure cTOpoHbI TpeyrojabHUKa, €Cliv
ero nepumetp paBeH 110 cm.

5. Touka O— cepenuna 6uccekrpucel AM Tpeyronsauka ABC. Ha ctopone
AC ormeuena touka D Takas, uro DO L AM. Jlokaxwure, uto DM//AB.

8 knace
1 Bapuant
1. Haiigute yriel napanienorpaMmma, eciid OJIuH U3 HUX Ha 46° GoJiblie
Ipyroro.
2. [Iponomxenus 60koBbix cropod AB u CD tpanenuun ABCD
nepecekarorcs B Touke K. Mensiiee ocHoBanue BC paBHO 4 cwm, AB=6
cM,BK =3 cm.

Haiinure Gosblliee OCHOBaHUE TPATICIUH.
3. Bricora BD tpeyronsauka ABC nenut ero cropony AC Ha otpesku AD
u CD. Haiinute ctopony BC, ecniu AB = 46¢cm,CD =3 cM, £LABD =
30°.
4. OcHoBaHwusI paBHOOOKOM Tpanenuu paBHbI 10 cMm 1 20 cM, a TuaroHasib
ABISIETCSI OUCCEKTPUCOH €€ Tymoro yria. Beruncnaure  miuomanb — TpamenuH.
3. N3 Touku B okpyxHOCTH onylieH nepreHaukyysip BM Ha e€ nuameTp
AC, AB=4 cm. Haiigute paanyc oKpy>KHOCTH, €CITH OTPE30K AM Ha 4

cM MeHbIe oTpe3ka CM.



9 kiacc

1 BapuaHT
1. JIBe cTopoHBI apajiesorpaMma paBHbI 3 ¢M U 22¢M, a YToJI MEXAY HUMHU
— 135°. Haiigure:
1) 60aBITYIO TUAaroHab MapajjieorpaMma;
2) mIoia b napajienorpaMmma.
2. B tpeyronsauke ABC u3BectHo, uto BC=3cwMm,
AC=2cm,QB=45° Haiigute yron A.
3. Okono nmpaBwibHOTO TpeyroiapHuka ABC co ctoponoit 12 cm onucana
OKPY>KHOCTB ¢ 1IeHTpoM O.

1) Haitnure momans cektopa, coaepxarniero ayry AC.

2) Kakoii oTpe3ok siBisieTcst 00pa3om ctroporsl BC ipu moBopoTe BOKpYT
neHtpa O MpoOTUB YaCOBOM CTPEJIKU HA YIOJ 120°?

4. Jlokaxwure, yTo 4yeThIpEXyroiabHuk ABCD c BepmnmHamMu B TOUKax
A(—1;-1),B(=3; 1),C(1; 5) u D(3; 3) sBnsiercs MPSMOYTOJILHUKOM.

5. Haiinute ypaBHEHUE OKPYKHOCTH, SIBIISIONICICS 00pa3oM OKPYKHOCTHU
(x+y )H(y-5 )*= 49 npu mapaueasHOM TepeHoce Ha  BeKTop a(-2 ;6 ).

o »
6. HaiiguTe KOCUHYC yTJia MEXK/y BEKTOpaMH a U b, eciii BEKTOpbI m-a+2b u
n-6a-b meprneHIuKyIApHEL, /a/=1,/b/=2/.



